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PREFACHE.

LARGELY-INCREASED commercial intercourse with dis-
tant countries, associated with a marked improvement in
the purchasing-power of the masses of the people, and
the rapid increase of wealth generally, have attracted
public attention to the subject. of Foods and Dietaries
in an unusual degree, so that not only is there a
greater importation of fnreigﬁ productions than for-
merly, but new foods, or preparations of foods, are
produced almost daily, some of which are specially
fitted for certain classes of persons, as children, whilst
others are of general use. Hence our food supplies,
whether natural or prepared, offer increased variety of
flavour, if not of nutritive qualities, and foods which
were formerly restricted to the few are now commonly
found on the tables of the many.

Scientific research in every civilised nation has also

diligently busied itself in the elucidation of the subject,



vi PREFACE,

and our knowledge has been increased in reference to
the chemical composition, preparation, and physio-
logical effects of food.

With so many causes of change since the issue of
my work on ¢ Practical Dietary,” it seemed desirable to
produce another which should embrace all generally and
some less known foods, and contain the latest scien-
tific knowledge respecting them, whilst at the same
time the subject should be treated in a popular manner.

It was originally intended to have included both
foods and diets in one work, but the subject has now
become so large that it was found necessary to limit
the present volume to Foods alone, and to reserve the
interesting subject of diets and dietaries for a fubure
occasion.

The following pages contain a large number of tables,
which will be useful for reference to both scientific
and general readers, and also a number of very in-
teresting recipes which have been extracted from a
somewhat rare volume called ¢Cury,’ containing a
copy of ancient manuscript recipes of the master cook
of Richard the Second. The latter have been printed
in the language of the fourteenth century, and, whilst
interesting on that ground, will be understood with

careful reading.
The prices at which various kinds of animal food were
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sold, at a period somewhat anterior to these recipes,
has not been referred to in the body of the work,
but it was formerly regulated by law, and in 1315 was
as follows :—

¢ Bdwarde by the Grace of God Kynge of England
&e. Mo Shiriffes, Majors Bailiffes of Fraunchises
Greeting: For as much as we have heard and under-
standed the greevous complayntes of Archbishops,
Bishops, Prelates and Barons, touching great dearth of
victnals in our Realme: We ordeyne from henceforth
that no Oxe stalled or corne fedde be sold for more
than xxiiiis. No other grasse fed Oxe for more than
xvis.; a fat stalled Cowe at xiis.; another Cowe lesse
woorth at xs.; a fat Mutton corne fedd or whose wool is
well growen at xxd.; another fat Mutton shorne at
xiiiid.; a fat Hogge of two yeres olde at iiis. iiiid.; a
fat Goose at iid., ob., in the Citie at iiid.; a fat Capon at
iid., in the Citie iid. ob.; a fat Hen at id., in the Citie
at id. ob. ; two Chickens at id., in the Citie at id. ob.;
foure Pigions id., in the Citie three Pigions id. Item
xxiiii Egges a peny, in the Citie xx Egges a peny. We
ordeyne to all our Shiriffes.’ r

I have also thought it desirable to somewhat extend
the ordinary view of foods, and to include water and air,
since they are subjects which command great attention,

both in their food and sanitary aspects.
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INTRODUCTORY.

THE NATURE AND QUALITIES OF AND THE
NECESSITY FOR FOODS.

BEFORE PROCEEDING to consider the numerous Foods
which will come under review in the course of this
work, it seems desirable to offer a few remarks of a
general character on their nature and qualities and
the necessity for them.

As a general definition, it may be stated that a food
1s a substance which, when introduced into the body,
supplies material which renews some structure or main-
tains some vital process ; and it is distinguished from a
medicine in that the latter modifies some vital action,
but does not supply the material which sustains such
action.

This is certainly correct so far as relates to the sub-
stances which supply nearly all our nourishment, and
which the Germans class under the term N ahrungs-
mauttel, but there are certain so-called foods known as
Genussmittel, which seem to form a connecting link,
in that they increase vital actions in a degree far beyond
the amount of nutritive material which they supply.

-\ B



2 INTRODUCTORY.

They thus resemble certain medicines in their action,
but as they supply a proportion of nutritive material
they should be ranked as foods. _

It is essential to the idea of a food that it should
support or increase vital actions; whilst medicines
usually lessen, but may increase, some of them.

It is not mnecessary that a food should yield every
kind of material which the body requires, for then one
might suffice for the wants of man; but that it fulfils
one or more of such requirements, so that by a com-
bination of foods the whole wants of the body may be
supplied. Neither is it essential that every food should
be decomposed or broken up, and its elements caused
to enter into new combinations when forming or main-
taining the structures of the body, since there are some
which in their nature are identical with parts of the
body, and, being introduced, may be incorporated with
little or no change.

But there are foods which are more valuable to the
body than others, in that they supply a greater number
of the substances which it requires, and such are
known as compound foods, whilst others which supply
but one element, or which are incorporated with-
out change, may be termed simple foods. Other foods
are more valuable because they are more readily
changed into the substance of the body, or act more
readily and quickly in sustaining vital actions, and
these may be called easily digested or easily assimilated
foods. Others are preferred because they supply a
greater guantity of useful nutriment at a less propor-
tionate cost, and are known as economical foods ; and
foods varying in flavour are classed as more or less
agreeable foods.

Some foods are classed according to the source-
whence they are delivered, as animal and vegetable foods;
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and others according to the density of their substance,
as fluid and solid foods.

There are foods which nourish one part of the body
only, and others which sustain one chief vital action,
and are called flesh-forming or heat-forming foods,
whilst others combine both gualities. :

Besides these larger divisions, there are qualities in
foods which permit of further classification, such as
those which render them particularly fit for different
ages, climates, and seasons, and others which possess
a special character, as sweetness, acidity, or bitter-
ness. '

There are also effects produced by foods apart from
or in addition to those of nutrition, which are mnot
common to all; so that some foods more than others
influence the action of the heart, lungs, skin, brain,
bowels, or other vital organ, whilst others have antago-
nistic qualities, so that one may destroy certain effects
of another.

Foods are derived from all the great divisions of
nature and natural products, as earth, water and air,
solids, liquids and gases; and from substances which
are living and orgamic, or inanimate and inorganiec.
The popular notion of food as a solid substance derived
from animals and vegetables, whilst comprehensive, is
too exclusive, since the water which we drink, the air
which we breathe, and certain minerals found in the
substance of the earth, are of no less importance as
foods.

It is, however, of great interest to note how fre-
quent]y all these are combined in one food, and
how closely united are substances which seem to be
widely separated. Thus water and minerals are found
in both flesh and vegetables, whilst one or both of the
component parts of the air, viz., oxygen and nitrogen,

B 2



4 ; INTRODUCTORY.

are distributed through every kind of food. Hence,
not only may we add food to food to supply the wants
of the body, but we may within certain limits substitute
one for amother as our appetites or wants demand.
The necessity for this in the economy of nature is
evident, for although a good Providence has given to
man an almost infinite number of foods, all are not
found everywhere, neither can any man obtain all foods
found around him.

Further, there seems to be an indissoluble bond
existing between all the sources of food. There are
the same classes of elements in flesh as in flour, and
the same in animals as in vegetables. The vegetable
draws water and minerals from the soil, whilst it absorbs
and incorporates the air in its own growth, and is then
eaten to sustain the life of animals, so that animals
gain the substances which the vegetable first acquired.
But in completing the circle the vegetable receives from
the animal the air which was thrown out in respiration,
and lives and grows upon it, and at length the animal
itself, in whole or in part, and the refuse which it daily
throws off, become the food of the vegetable. Xven
the very bones of an animal are by the aid of nature or
man made to increase the growth of vegetakles, and
really to enter into their structure; and being again
eaten, animals may be said to eat their own bones
and live on their own flesh. Hence there is not only
an unbroken circle in the production of food from
different sources, but even the same food may be shown
to be produced from itself. Surely this is an illustra-
tion of the fable of the young Pheenix arising from the
ashes of its parent !

Food is required by the body for two chief purposes,
viz. to generate heat and to produce and maintain the
structures under the influence of life and exertion.
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The importance of the latter is the more apparent,
since wasting of the body is familiarly associated
with decay of life ; but the former is so much the more
urgent, that whereas the body may waste for a
lengthened period, and yet live, it rapidly dies when
the source of heat is removed or even greatly less-
ened.

The production of heat in the body, so wonderful in
the process and amount, results only from the chemiecal
combination of the elements of food, whether on the
minute scale of the atoms of the several tissues, or on
“the larger one connected with respiration, and is thence
called the combustion of food. As familiar illustra-
tions of the production of heat from chemical change,
we may mention that when cold oil of vitriol and cold
water are added together the mixture becomes so hot
that the hand cannot bear it, and the heating of hay-
stacks, and also of barley in the process of malting, is well
known. This action in the body is not restricted to
changes in one element alone, but proceeds with all ;
yet it is chiefly due to a combination of three gases,
viz. oxygen, hydrogen, and carbon, and requires for its
support fat, starch, or sugar, or other digestible food
composed of those substances precisely as coal and
wood supply fuel for fire without the body.

This effect is made extremely striking, by Professor
Frankland, in the following table, which shows the
amount of heat generated from so small a quantity as
ten grains of certain foods during their complete combus-
tion within the body, and the force which scientific
caleulations have shown to be equivalent to that amount
of heat. The original quantity used by Prof. Frankland
has been reduced by Dr. Letheby to ten grains, for

the convenience of English readers. (Royal Imst.
April 1868.)
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No. 1.
In combustion
i Which i8 eqoal
Food raises 1bs, of b
waterld lifting 1bs,
i‘n;mnﬁﬂtm} 1 foot high
10 grains of dry flesh . § . 1312 10,128
4 iy albumen . ? 12-85 9 920
1] 1 iumP sugar . . 8:61 6.647
5 g arrow root . - 1006 7,766
L1 EF buttEI‘ [] . - ]-BIEB 1"‘1‘1"1"21
" 1" bEEf f‘&t . . 20°91 16,142

Thus we prove that an ounce nf‘ fresh lean meat, if
entirely burnt in the body, would produce heat sufficient

to raise about 70 lbs. of water 1°F., or a gallon of water

about 7° F. In like manner, one ounce of fresh butter
would produce ten times that amount of heat; but it
must be added, that as the combustion which is effected
within the body is not always complete, the actual effect
is less than that now indicated.

It may thus be shown that the division of foods into
the two great classes of flesh-formers and heat-genera-
tors is not to be taken too incisively, for whilst a food
is renewing flesh it also produces heat, and whilst the
heat-generating food is acting it may also produee a
part of flesh in the form of fat; but although they are
so closely associated in their vital work, the leading
characteristic of each kind is so marked as to warrant
the classification which Liebig has formulated.

Tt is understood that the structures of the body are
in a state of continual change, so that atoms which
are present at one hour may be gone the mext, and,
when gone, the structures will be so far wasted, unless
the process of waste be accompanied by renewal. But
the renewing substance must be of the same nature as
that wasted, so that bone shall be renewed by bone and
flesh by flesh ; and hence, whilst the body is always
changing, it is always the same. This is the duty

e Pl s el il
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assigned to food—to supply to each part of the body
the very same kind of material that it lost by waste.

As foods must have the same composition as the
body, or supply such other materials as by vital action
may be transformed into the substances of the body, it
is desirable to gain a general idea of what these sub-
stances are.

The following is a summary statement of the principal
materials of which the body is composed :—

Flesh in its fresh state contains water, fat, fibrin,
albumen and gelatin, besides compounds of lime, phos-
phorus, soda, potash, magnesia, silica and irom, and
certain extractives.

Blood has a composition similar in elements to that

of flesh.

Bone is composed of cartilage, gelatin, fat, and salts
of lime, magnesia, soda and potash, combined with
phosphoric and other acids.

Cartilage consists of chondrin, which is like gelatin
in composition, with salts of soda, potash, lime, phos-
phorus, magnesia, sulphur and iron.

The brain 1s composed of water, albumen, fat, phos-
phoric acid, osmazome and salts.

The liver consists of water, fat, and albumen, with
phosphoric and other acids in conjunction with soda,
lime, potash and iron.

The lungs are formed of a substance resembling
gelatin, albumen, a substance analogous to casein,
fibrin, various fatty and organic acids, cholesterin, with
galts of soda, and iron and water.

Bile consists of water, fat, resin, sugar, fatty and or-
ganic acids, cholesterin and salts of potash, soda and iron.

Hence it is requisite that the body should be pro-
vided with salts of potash, soda, lime, magnesia, sulphur,
iron and manganese, as well as sulphurie, hydrochlorie,
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phosphoric, and fluoric acids and water; also nearly
all the fat which it consumes daily and probably all
the mitrogenous substances which it requires, and
which are closely allied in composition, as albumen,
fibrin, gelatin and chondrin. It ean produce sugar
rapidly and largely, and fat slowly and sparely, from
other substances; also lactic, acetic, and various or-
ganic acids, and peculiar extractive matters.

So great an array of mysterious substances might
well prevent us from feeding ourselves or others if the
selection of food depended solely upon our knowledge
and judgment ; but it is not so, for independently of
the aid derived from our appetites, there is the great
advantage of having foods which contain a proportion
of nearly all these elements; and combinations of
foods have been effected by experience which protect
even the most ignorant from evil consequences.

Thus flesh, or the muscular tissue of animals, con-
tains precisely the elements which are required in our
flesh-formers, and, only limited by quantity, our heat-
~ generators also; and life may be maintained for very
lengthened periods upon that food and water when
eaten in large quantities. Seeing, moreover, that the
source of flesh in animals which are used as food is vege-
tables, it follows that vegetables should have the same
elements as flesh, and it is a fact of great interest that in
vegetables we have foods closely analogous to the flesh of
animals. Thus, in addition to water and salts, common
to both, there is vegetable jelly, vegetable albumen,
vegetable fibrin, and vegetable casein, all having a com-
position almost identical with animal albumen, gelatin,
chondrin and casein.

Hence our appetites and the bountiful provision
made for us extend our choice to both the vegetable and
animal kingdoms, and it is possible to find vegetable
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foods on which man could live as long as upon animal
food alone. Bread is in vegetable foods that which flesh
is in animal foods, and each within itself contains nearly
all the elements required for nutrition.

When, however, we bring knowledge of a special kind
to the aid of our appetites, we are able to discover both
the deficiencies in any given food and the kind of food
which would meet them. Thus a knowledge of the re-
guirements of the system and of the available uses of
food, leads to the proper combinations of food, or to the
construction of dietaries.

We have thus placed face to face the requirements of
the body and the qualities of the foods to be used to
supply them, but it is of very common observation that
the effect of the supply is but temporary and needs
renewal at definite periods. Hence we show that the
needs of the body are tolerably uniform, whilst the effect
of the supply is temporary, or that both the meed
and the supply are intermittent. This may be readily
represented by showing the line of change in the
degree of vital action on the body during the twenty-
four hours, as produced by my own investigations and
delineated in the following diagrams.

Diagram No. 2 shows the rate of pulsation and res-
piration per minute, throughout two nights and one
day, in three adult phthisical persons. The pulsation
is represented in the upper and the respiration in the
lower series of lines, and the letter S indicates that the
patient was asleep at the time of observation. (Brit. &
For. Med.-Chir. Rev. 1856, and Med.-Chir. Trans. 1856.)

Diagram No. 3 represents the same facts as observed
in a healthy child eight years of age, and delineated in
the circle of the twenty-four hours. It includes two
lines, which represent the observations on two days.
(Medico-Chirwrgical Trans., 1856.)
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In both of these diagrams the shaded part shows the
Irours of darkness at the period of the year when the
observations were made.

Diagram No. 4 shows the quantity of carbonic acid
evolved by myself in respiration at each hour from
6.30 A.m. until midnight, on two occasions with food,
and on one day of entire abstinence from food, the
whole of the carbonic acid being collected. (Phil.
T'rams. 1859.)

Thus during the repose of the night the amount of
vital action, as shown by the respiration and pulsation,
is low and tolerably uniform, whilst under the influence
of food it is high and varies during the day extremely,
but the general course is such that a large increase
takes place after a meal, and a considerable decrease
before the following meal. This increase, followed by
decrease, being due to the action of food, proves that
the influence is temporary, and that after a suflicient
interval another supply of food is required. At the
same time it must be allowed that the body is not
entirely a passive agent subject to the controlling
action of food, for no supply could prevent the vital
actions subsiding at night, or make them equal both
by night and day.

There is a power inherent in the body which
accepts or rejects food as to amount, as well as to
- quality, and which might at length act through the
appetite and refuse the kind supplied. Moreover,
the wants of the body vary from many other well-
known influences, and cause an increase Or decrease
in the vital actions which proceeds part passu with
the consumption of the transformed or stored-up food
in a degree proportionate to the cause, but such
effects are often more rapid and transitory than that of

food.



LttU:‘J e R AT [ AR R S T L
MEBiCﬂ'EHIRUﬂCICAL SOCIETY

Carbonic Acid with and without Fod.

s Brvakifit T_QJF?F T
Hour ﬁf?ﬂs.ﬂmzoﬂ.u@.zzzfs#5&6‘}?-5-91ﬂﬂ
Card Acid | !
fregming |
peromir. 5] 7 X L
TLETN |UREENE
| / |
3 : [l RIS 1 T
RN IR AN
8 71
Il [ | \ 3
= | |
i A
i A B | IJ i~ !";r
4 Y L A
:f_ % JJ K
i TS
= \
sy /_\5 rf“ o 1
A __..._..'._,%.. : L= g
3 1"__ ]
i ,_,Jl A
8 %
I: I "'..- Ir.-’
i i ol
15 _ e
: /f’ \\\
Faeting & = =t
?'}l_)f'_ 11 i s "n.vﬁf
M =
-I ).
Mar |

v bth =t

Iragram: shewing the quanlidy of Carbonic deid evolved during the day wilh .
food. on. two occasions and withoul food on one cccaslon. 1858 .












NATURE, QUALITIES, AND NECESSITY FOR Foops, 11

The variations in the requirement for food are in-
duced by age, climate, season, and degree of exertion,
and will be more fully discussed Iin the work on
Dietaries ; but it may now be desirable to give a glance
at some of them.

In reference to age, there can be no doubt that all
vital processes, including the action of foods, are greater
and more rapid in early, and less and slower in later,
than in mature life, and in both the former a more
frequent administration of food 1s necessary. In early
life, moreover, there is the important function of growth,
which demands a large and more frequent supply of food,
not only for daily wants, but to promote a due increase
in the bulk of the structures of the body.

T have elsewhere ! shown that the season of the year
has also a decided influence over the vital actions, so
that they are the greatest in the spring and the least at
the end of summer, as is illustrated by the following
diagram.

Diagram No. 5 exhibits the effect of sudden and
marked changes of temperature over the vital function
in two adult persons. The effect was such that the
quantity of carbonic acid evolved by the respiration was
inverse as the change in the temperature ; the vital
changes lessening with increase of temperature, and
wice versd. (Phil. Trams. 1859.)

The action of climate is similar to that of season,
and shows that the vital actions are greater in cold
than in hot climates, and in the uplands than in close
valleys.

The influence of exertion over vital changes is im-
mediate and proportionate, whilst the subsidence with
rest is less rapid than the increase. The following

1 « Health and Disease: Periodical Changes in the Human Body,/’—
Henry S. King & Co., Cornhill,
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No. 7.

In profound sleep, lying posture . . - . 45 grains
In light sleep a 5 . . . o DR
Scarcely awake, 1§ A.M. . ; 5 , SR
1 1 2'& T . . . L] . 594 13
Y, WO N e e R e TS
Walking at 2 miles per hour . . . s s LB:s s
3 3 " - i i : i
Tread-wheel, ascending 28:15 feet per minute. .. 43488 .,

Thus it is possible that the amount of vital change
proceeding in the body may be ten times greater in one
state than in another, and it follows that a propor-
tionate quantity of food will be required to sustain it.
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a. Nitrogenous.
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DESCRIPTION AND COOKING OF FLESH.

THE qualities by which foods may be classified have
been already shown to be numerous and open to the
selection of the enquirer; but as it is not desirable in a
work of this kind to attempt too much refinement of
mere outline, we will omit two subjects, and refer the
classification on the grounds of economy and chemical
action to the work on Dietaries, whilst here we ‘make
use of the familiar but comprehensive one of solids,
liquids, and gases. Solids will be divided into animal
and vegetable, and each subdivided into nitrogenous and
non-nitrogenous. We shall proceed first to treat of solid
animal foods.

This important series of food might be subdivided
into two other classes, viz., those which constitute the
substance of an animal and are obtained when it is dead,
and those which are the natural product of the animal
and are obtained whilst it lives., The former includes
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the flesh, and as it varies in different classes of creatures,
1t is popularly subdivided into flesh, fish, and fowl,
whilst the latter are milk, eggs, and other products.
Those who profess to be vegetarians eat the latter only.
It is also divided into lean and fat, both of which abound
in animals generally, and this leads to a yet more tech-
nical division, viz. into nitrogenous and non-nitro-
genous foods, since all lean flesh contains nitrogen, whilst
all fats when pure are destitute of it.

Hence, however differing in appearance, all kinds of
flesh have certain nutritive gualities in common ; but
the proportion in which the qualities exist varies, and
each large division of the class has its own nutritive
value. -

The anatomical composition of flesh is very similar in
every kind of creature, whether it be the muscle of the
ox or of the fly; that is to say, there are certain
tubes which are filled with minute parts or elements,
and the adhesion of the tubes together malkes up the
substance of the flesh. This may be represented grossly
by imagining the finger of a glove, to be called the
sarcolemna, and so small as not to be apparent to the
nalked eye, but filled with nuclei and the juices peculiar to
each animal. Hundreds of such fingers attached together
would represent a bundle of muscular fibres. The
tubes are of fine tissue, but are tolerably permanent;
whilst the contents are in direct communication
with the circulating blood and pursue an incessant
course of chemical change and physical renewal. The
quality of meat consists in the character of the pulp or
enclosed substance, whilst the toughness depends chiefly
upon the tubes and the structures which bind them
and other parts together, and both vary with the age
and breeding of the animal. The aim in modern breed-
ing is to produce the greatest amount of muscle and

A i & s R
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fat at the earliest period of life, but it is well known
that whilst delicacy of flavour may thus be obtained,
fulness and richness can be produced by age only.
It is well known also that the connecting tissue, or
the substance which binds the parts together, is re-
latively more abundant in ill-fed, ill-bred, and old
animals than in the opposite conditions, and renders
the meat tough. Hence it will be readily inferred
that young and quickly fed animals have more water
and fat in their flesh, whilst older and well-fed animals
have flesh of a firmer touch and fuller flavour, and are
richer in nitrogen. The former may be the more delicate,
the latter will be the more nutritious.

There are, however, two divisions of flesh which must
be referred to, for although not differing much in
chemical composition, they vary in their value as
nutrients. The fibres of flesh generally are crossed
by lines invisible to the naked eye, so that*all voluntary

No. 8. Voluntarv muscle (striated).—N
fibres of the teal, —N

0. . Transverse section of three
0. 10. Involuntary muscle (non-striated).

A, ﬂf th':! cat W i 7
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E. Round refracting particles, acetic acid,

muscles are striated (fig. A); but the [ﬁéa.-r_t? and other
muscular organs which do not move by volition have
C
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muscular fibres which are not striated (No. 10), and are
termed involuntary muscles. The latter are softer in
their texture than ordinary flesh, but are not easily
masticated ; so that, notwithstanding their identity in
nutritive elements, they are not so nutritious as ordinary
flesh, and never obtain so high a price in the market.

The juice of flesh has an acid reaction, and is more
abundant in striped than in plain muscular fibre. It
contains albumen, casein, creatine, creatinine, sarcine,
lactic acid, inosic acid, and several volatile acids, in-
cluding formic, acetic and butyrie acids, a red pigment
similar to the colouring matter of the blood, and inor-
ganic salts, chiefly alkaline chlorides and phosphates.
It is much richer in potash than soda, as shown by the
following comparison with 100 parts of soda in flesh-
juice and blood (Liebig) :—

NO* 1]-!
Ox Horse
In the blood . ~ . 59 95
In flesh-juice . 5 . 2790 2850

Tt is said by the hunters in southern latitudes that
flesh is the most tender and juicy if eaten directly after
the animal has been killed, and whilst it is yet soft—
nay, even when the animal is alive ; but if the stiffening
of the flesh, called rigor mortis,have begun, it remains less
tender until the rigidity has passed away and the changes
of early decomposition have set in. Meat is always
eaten in hot climates in its first or second state, unless
means be taken to preserve it, since decomposition sets
in too rapidly to allow it to be safely kept fresh for
more than a few hours. On the other hand, flesh is

never eaten in colder climates before the second state, -

and in order to lessen the hardness or toughness of if,
it is usual to allow it to enter the third state, when 1t
becomes soft and tender, and has gained a flavour from
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decomposition which is often approved. The nutri-
tious elements, speaking generally, are the same in
each state until the effects of decomposition appear,
but the nutritive qualities, being dependent upon the
power to masticate and digest the flesh, may be really
less in the second than in either of the other states.

The desired effect may be produced at any stage in a
rough manner by cutting the flesh into slices and
beating it-across the cut ends until the fibres are broken
and the connecting tissues forced asunder ; but to effect
this the slices must be thin.

The effect of cooking flesh is chiefly physieal,
and 1s chemical in a very limited sense only. When
meat 18 either roasted or boiled, it decreases in bulk and’
weight, and the cooked food is generally less soft than
fresh meat in the first state. The diminution in bulk
and weight is owing to the extraction of the juices of so
much of the mass of flesh as may have been acted upon
by the heat, and these are chiefly water containing salts,
and the peculiar flavour of meat, with a proportion of
fat in a fluid state, gelatin, and perhaps some albumen.
The flesh thus treated becomes contracted in bulk, from
loss of the juices and by coagulation of the albumen,
whilst the mass is composed of solid fibrin, with a pro-
portion of albumen, and the juices and fat which have
not been extracted. The tubes having lost much of their
contents, shrink and separate from each other, and so
far the meat may be made more tender; but this varies
in degree, and is often more than counterbalanced by
the hardening of the albuminous conténts of the
tubes.

Lhe object of cooking is to render the flesh more
submissive to mastication and digestion, but it may
be entirely frustrated if the substance of the flesh be
hardened in any appreciable degree, It is also em-

c2
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ployed to make the food hot when it is eaten with a
view to improve its flavour, and to stimulate the sense
of taste. It is only an incident in cooking, however
inseparable from the act, that the flesh should diminish
in weight by the loss of its fluid parts, but if all that is
valuable from the extracted matter be collected, there
will be no real loss of nutriment. There is, however, in
this respect some difference according to the mode of
cooking. If the meat be boiled, the introduction of fluid
into the substance of themeat, whether between the struc-
tures or within the fibres, aids the extractive process,
but at the same time retains and preserves that which
is extracted. If it be roasted whilst surrounded on all
‘sides by the air, the heat is not applied so uniformly and
gently, and therefore the outside becomes overcooked
before the inside is sufficiently cooked, and this occurs
to a far greater extent than with boiling. Hence not
only is the fluid part of the juices extracted and lost, but
the loss is greater than when the meat is boiled. It is,
however, to be understood that the matters extracted
ave only such as may be dispersed by heat; and whilst,
therefore, the evaporated water may carry off some of the
favours of the meat, it does not remove the salts which
are present in the juices. Hence meat which is pro-
perly roasted has lost weight more than that which
is boiled ; but if no account be taken of the matters
extracted, it contains a larger proportion of nutritive
clements than the larger mass of boiled meat, and in a
oiven weight is more nutritious. When, however, the
extracted matter is collected and used, there is a greater
proportion of nutriment in the boiled meat with the
broth than in the roast meat with the liquefied fat, and
it is clearly desirable that both the broth and the boiled

meat should be eaten together.
Stewed meat occupies a position between that of
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boiled and roast, for it may have been submitted to a
areater heat and for a longer period than boiled meat,
and thereby a larger proportion of soluble matter may
have been extracted, whilst it differs from roasted meat
in that the outside is not hardened and all the exiracted
material is retained. Boiled meat may be cooked s0
that the solid part shall still retain mnearly 4ll the
nutritive elements of flesh, whilst the solid part of the
stewed meat may be even less nutritious than the mate-
rial which has been extracted from it.

The degree in which extraction of the juices takes
place in cooking meat depends upon the heat employed,
so that the proper application of heat is a fundamental
guestion in cookery. It has been intimated that the
extraction of the juices is chiefly from the cut ends of
the soft fibres, and that the fibres become harder by the
coagulation of the albumen during the process of cook-
ing. When, therefore, the fibres have become hardened,
they have lost some of their contents, but this condition
prevents or retards the further passage of juices from
parts beyond the hardened ends. The sooner, therefore,
the hardening process can be effected, the sooner will
the loss of juices be diminished or prevented. Dipping
the meat to be boiled into boiling water effects this
object, for albumen coagulates at a temperature much
below that of the boiling point of water ; and placing
the meat to be roasted very near the fire at first has the
same effect. Thus less juices escape (all bther parts of
the process being equal), and the mass of flesh retains
its nutritive elements. This is clearly desirable when
the flesh only is to be consumed ; but if it be desired to
make good broth or beef tea, the opposite course must
be adopted, and by keeping the temperature below 160°
the tubes may be emptied to a far greater degree than
with a higher temperature. Hence the explanation of
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the saying, that you cannot have good broth and good
meat from the same piece of flesh.

But the preliminary point having been settled, the
proper mode of cooking is clearly not to coagulate the
albumen unduly, but to make the whole mass of meat
soft and tender. A slow fire, or water at a temperature
of 160°, will suffice to expand the fibres, and in some
degree to rupture them, whilst it separates these and
other structures and renders the whole mass more fitted
for mastication and digestion. To keep meat in boiling
water, or to expose the joint to continued heat before
the fire, is to make it hard and to extract a greater
proportion of the juices. |

Flesh thus treated is less susceptible of decomposition
than fresh meat, by reason of its harder crust and
the diminution of its juices, and may thus be preserved
in a state fit for the use of man for some time.

CHAPTER II.

PRESERVED MEAT,

TuE art of preserving meat for future use, with a view
to increase the supply and lessen the cost of this neces-
sary food, is of very great importance to this country,
and all the available resources of science are now
engaged in it.

It is of course the most desirable to import meat in its
fresh state, both that its nutritive qualities may be
retained, and that its flavour and appearance may com-
pare favourably with those of the meat produced at
home. It is not, however, possible to obtain a sufficient
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supply from countries so near to us that it may be
brought in a sound state without having undergone
some process of preservation, and hence the problem to
be solved is what is the best method of preserving it so
that it may retain its qualities of fresh meat until its
arrival here.

We will now proceed to state briefly only the typical
methods which have been recently employed in pre-
serving meat on a large scale, yiz., by drying, by cold,
by immersion in liquids and gases, by coating with fat,
by heat, by salting, and by pressure.

A.—By DRYING.

A long-known method of preserving meat is to cut it
into thin slices, and dry it in the sun, as is practised
in South America and in other climates hotter than
our own ; but unless the atmospheric conditions be
favourable, and the drying effected rapidly, the process
of decomposition is not prevented, and when it has
been prepared it is fit for use for only a very limited
period.

Dr. Hassall has applied a method by which meat
may be preserved for a lengthened period in a dried
state. He thoroughly dries lean meat by the appli-
cation of a gentle heat, and then grinds it into a coarse
powder, which may be made into soup by the addition
of hot water, or mixed with flour and made into biscuits.
The flavour of it in soup is somewhat rough, and
the soup is not equal in quality to that made from
fresh meat, but the nutritive qualities of the lean
meat are there, except the aromas, which may have
escaped under the influence of heat. Hence, if it be
entirely digestible, it is the most nutritious of all the pre-
served substances used in the preparation of soup; and
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when white of egg, with condiments and vegetable juices,
are added, the soup is fit for use, both by the invalid and
the healthy.

The method is not adapted to the preservation of
meat for separate use, since the cost of preparation
would prevent its sale in the market; but it is employed
in the preparation of meat biscuits for the use of
soldiers or travellers, and for portable soup.

The drying of meat by artificial means may be the
most quickly effected over burning coals. Herrings
and some other fish are also preserved by the drying
process only, as by the heat of the sun or the action
of warm air, with or without the fumes of burning
wood ; but this food will not resist decomposition beyond
a very limited period.

Dried Hamburg beef is well known in this country,
although not so extensively used as in Germany and
other continental states. It is a very nutritious and
agreeable food, and will remain good for many months.
It is smoked as well as dried, and is used in the pre-
paration of sausages.

M. Tellier of Paris, in his work, entitled ¢ Conservation
de la Viande et autres Substances alimentaires par le
Froid ou la Dessiccation,” gives the following method.

He first rarefies the contained air by an air-pump to a
tension of two or three centimétres of mercury, and then
fills the vessel with carbonic acid gas from a gasholder,
so that the atmosphere will consist of only about three
per cent. of air. This he removes by the air-pump to
the same tension, and the remaining air is almost en-
tirely carbonic acid gas. Once more, however, he fills
the vessel with carbonic acid, and again removes it as
before. Afterwards he absorbs the carbonic acid by the
use of a concentrated solution of potash, by which a very
near approach to a vacuum occurs. After leaving the
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meat thus treated for three days, it is removed, and may
be kept sound without any further trouble, but it will
have lost eighteen to twenty per cent. in weight.

B.—B¥ Corp.

The application of cold, as is well known, has great
influence in retarding decomposition. Flesh packed in
ice, from which the water is properly drained, will
retain its freshness for several weeks; and in cold
climates, where the temperature is constantly below
freezing point, will remain fresh for months whilst
exposed in the open air. But the effect of cold is
to lessen, if not to change, somewhat the flavour of the
substance, so that whilst it may be really good food
it does not fully equal recent fresh meat. This defect
1s, however, limited ; and if there were sources of meat,
which at the same time supplied ice abundantly, it
would be possible to import meat at a price and of a
quality which might be very acceptable in the markets
of this country. Hence the real difficulty is to provide
a sufficient quantity of ice at the ports of South
America and Australia, in which to preserve the meat
for long voyages, without imposing a charge which
would unduly raise the price of the meat when im-
ported. There could be no difficulty in obtaining
ships that they might carry a sufficient quantity of ice
from which the water would be perfectly drained, and
thus solve the problem in a more satisfactory manner;
but so long as our supplies of meat are from hot
climates the expense will be a serious impediment to
such a commercial enterprise. It is, however, in my
opinion, the most fitting mode of solving the problem,
and it should be effected either by inducing the inhabi-
tants of countries where ice is abundant in the cold
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season to grow animals for our markets, or by storing
large quantities of ice in an economical manner at the
ports of other meat-producing countries. Moreover, 1t
is now possible that ice may be made anywhere at so
small a cost as to be available for this purpose; for
Messrs. Nasmyth, of Manchester, have constructed
machines, on the patent of M. Mignot, by which 50 lbs.
of ice may be made per hour at the cost of condensing
and then rarvefying air, and a company has been formed
with the intention of producing as many tons daily.

We need not despair of seeing the time when the whole
carcass of an animal will be imported in a state fit to
Le cut up in our shops for immediate sale, and when
the exporters from Australia will supply themselves with
ice for this purpose from the southern hemisphere, or
when the pastures of the North American continent will
become our chief, as they may be our nearest, sources
of supply. Canada offers unbounded facilities for this
purpose, by reason of its great ice fields, its pastures
and agricultural population, as well as its nearness to
this country ; and should the present high price of meat
continue, it will induce commercial men to organise a
system, both of feeding the animals and of exporting
the meat in ice, which may be very profitableto the
Canadians.

M. Tellier of Paris, in his work before mentioned, has
‘described a process which demands great consideration,
inasmuch as he removes much of the moisture from the
atmosphere.

He proposes to place joints of meat in a chamber
through which a current of air, charged with ether or
other volatile substance, may be passed with a view to re-
duce the temperature, so that the vapour in the air shall
be frozen, but the temperature not reduced below —1°
Centigrade, that is about 30° F. He would not freeze the
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juice of the meat, but by a low temperature keep the
chemical and vital actions at their lowest point. He has
given directions for the comstruction of ships for the
voyage, and for the fitting-up of stores, and indeed all
the details, from the slaughtering of the animal to the
arrival of the food in England. The following 1s
extracted from the work referred to :—

‘Ce que jemploie, c’est un courant d'air froid amené
directement un peu an-dessous de 0°, on des courants liquides
4 —8° ou —10°, qui, saisissant 'atmosphere, congelent 1’humi-
dité qu'elle renferme, la desséchent et abaissent rapidement sa
température, fournissant ainsi les résultats cherchés.

Dans cette condition, non-seulement 1’atmosphere est con-
stamment purifiée des miasmes organiques qu’elle renferme,
mais une légére et lente dessiccation se produit, dessiccation qui
vient aussi aider & la conservation (environ 10 pour 100 en
poids pour six semaines).

Tout le mécanisme de 'opération consiste done, on le voit,
4 constituer de simples magasins fro ds. Ces magasins peu-
vent étre la cale d’'un navire, I'intérieur d’'un wagon, un local
quelconque. Ce qui importe seuiement, ¢’est que la température
y reste fixe entre 0° et —1°, c¢’est-a-dire, an point on I'ean en
suspension dans l'atmosphére est solidifiée, tandis que celle
renfermée dans les tissus se maintient liquide, préservée qu’elle
est de la congélation par les substances en solution dans elle.’

C.—By IMMERSION IN ANTISEPTIC (GASES AND LIQUIDS.

There are numerous gases, such as sulphurous acid
and nitrous acid, which have great power in retarding
decomposition, and have been used for the preservation
of meat ; but when the method was practically applied
on a large scale, it did not yield satisfactory results.
There are two difficulties to be overcome,—first,
the removal of the air surrounding the meat; and
second, the prevention of a disagreeable flavour, which
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may be due either to the preserving agent or to the
process of putrefaction. '

Mr. Jones patented a method by which he first
enclosed a quantity of meat in a tin, and after filling
the vacuities with water, replaced it by the preserving
gas, and then sealed the tin to prevent the re-ad-
mission of the atmospheric air. The theory on which
the method was founded was good, and the art
employed seemed to be trustworthy; but whilst some
of the meat thus treated remained fresh for weeks,
other joints were partially decomposed and unfit for
food. Moreover, when the operation had been suc-
cessful, the "change in the flavour and the appear-
ance of the meat was not agreeable; and although,
if the meat were tinned, these considerations might not
prevent its sale, it would deter purchasers from giving
a price at all approaching that of fresh meat. It is,
however, probable that a modification of the method,
whether in the gas employed or in the mode of pro-
cedure, might obviate both these defects.

Messrs. Medlock and Bailey have patented a process
of preserving meat in bisulphite of lime or zine, which
while it arrests putrefaction, is said not to injure the
flavour of the meat. It may be adopted in hot climates,
where animals are killed only after sunset, and the
joints preserved at once by immersion and subsequent
drying, or it may be applied in this country, at home or
in the market, to a piece of meat with a sponge, and
thus retard putrefaction.

D.—By CoATiNg WITH FAT oR GELATIN.

Professor Redwood applied a plan by which the joint
would be entirely enclosed in fat, and being thus kept
from contact with the air, might not be decomposed.
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This appeared likely to be a usefual procedure, and it
attracted the attention of Professor Gamgee and other
scientific men, with a view to utilise it. It has not,
however, succeeded in establishing a profitable trade, and
probably from one or all of the following reasons.
Firstly, when the joint was placed in the heated liquid
fat the outside became cooked to a certain degree, and
after the fat had been removed it did not present the
appearance of a fresh uncooked joint. Secondly, the
exclusion of the air was not always perfect, or the
putrefactive process had already commenced in some
part of the joint previous to the operation, so that on
arrival in this country the meat was not fit for food.
Thirdly, although the cost of the refined fat where the
meat was produced might not be great, its value on being
removed from the joint in this country was so lessened
that the loss from this cause alone on a leg of mutton
was one shilliug, and by so much the cost of the meat
was increased. _

There should be no insuperable difficulty in the re-
moval of the two first-named defects, and so soon as
the fat used can be made sufficiently profitable in
this country, the third defect should also disappear.
We may have to wait for the discovery of a more per-
fect method, but a step in advance seems to have been
taken by Mr. Craig. This gentleman has prepared a
fat, almost without flavour, which will remain hard and
unchanged for many months, and may be used 1n
cooking after having performed the duty of preserving
the joint of meat, whilst its cost in this country is only
sixpence to sevenpence per pound.

This method in a modified form is adopted in the
preparation of pemmican and potted meats. In the
former, the dried meat is minced and mixed with about
half its weight of fat, whilst fresh meat is used in the
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latter, and in both the fat is not only incorporated with
the meat, but covers the surface.. But although condi-
ments are usually added, and are said to retard the
putrefactive process, the latter food will not remain
good for a lengthened period, and the method is of
little value in reference to the importation of meat.

The application of oil instead of fat as a preserving
agent for meat has not hitherto been practicable, on
account of its cost and flavour, and the tendency which
it has to become rancid, but it has long been employed
for more costly substances, as sardines, and when
enclosed in hermetically sealed tins, has been found
very effectual.

BE.—By HEeam.

The application of heat has hitherto been the most
successful method of preserving meat, and has called
into existence a vast machinery for preparation and
exportation from distant meat-producing countries. It
has two objects,—first, to prepare the meat; and
" gecond, to exclude the atmospheric air, which, if
allowed to remain, would advance the process of putre-
faction.

It is perhaps not necessary that the meat should be
boiled in order to acquire a condition in which it is the
best fitted for preservation, since a temperature of 200°
would coagulate the albumen and reduce the volume
of the juices. It is, however, necessary to remove the
surrounding atmospheric air from contact with it, and
therefore the meat is enclosed in a tin case, from which
the air is to be excluded as perfectly as possible, by
rarvefaction. The degree of heat which is necessary
to effect the latter object i# more than enough to
cook the meat, and hence. whilst both objects are
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effocted by the same operation, the meat becomes

overcooked.

The process of preserving meat in this manner is a
very simple one. A tin having been prepared, a plece
of raw flesh and fat is selected and placed in the tin
with or without a small quantity of fluid. The cover
is then soldered on, and the tin is closed, except at a
small hole through which air and steam may escape when
heat is applied.

The following is Mr. Jones’ method, as described by
himself :—

¢ We put the meat into tins, either with or without bone, in
joints or otherwise. The tins are filled guite full, and are
soldered up entirely, with the exception of a small tube, about
the size of a quill, which is soldered into the top of the tin.
The tins are then put into a bath capable of holding 96 G-1b.
tins. Along the centre of the bath runs a tube carrying 12
taps, into each of which may be inserted a tube from 8 tins,
there being 8 stuffing boxes to each tap, 4 on each side. The
tube communicates with a vacuum chamber. The bath contains
a solution of chloride of calcium, which boils at a tempera-
ture of from 270° to 280°. In commencing operations, the bath
is gradually heated until it gets to about 212°. Communica-
tion is then opened with the vacuum chamber, and the result
is, that as water boils at about 100° 7n wacuo, the water is
carried off in the shape of steam, into the vacuum chamber,
where it i1s condénsed. The tap is then turned, so as to shut
off communication with the vacuum chamber, and the meat is
cooked at a high temperature, until complete preservation is
effected. We then go on cooking the meat, occasionally turn-
ing the taps, just to do what engineers call priming, in order
to draw off any flmid that may be in the tins. After it has
been thus cooking for about two hours at 250°, 1t is in a pre-
served state.

This process is not identical with boiling meat, for, as
the tin becomes filled with the vaporised liquor, the
meat is stewed, and neither boiled nor roasted.
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It is not possible, by the application of such a mode-
rate degree of heat as would not destroy the meat, to
expel all the air from the tin, and all that can be
effected is by expansion of the air to expel as much of it
as possible. It has been proved by experiment that the
temperature of boiling water does not do this in such a
degree as would preserve the meat, and hence a degree
of heat which is too great for the cooking of the food
must be increased by 20° or more to accomplish the
other and yet more necessary object, and by Mu.
Jones’ process the meat is cooked at a temperature of
250°, After a certain duration of exposure to the
action of heat, the hole in the cover is closed by solder,
and the tin is hermetically sealed.

The meat thus preserved is overcooked, and a large
part of the juices being extracted by the process, the
fibres are greatly loosened, and the mass readily
breaks up.

On opening such a tin the meat is found enclosed in,
and indeed permeated, by a gelatinous substance, the
weight of which is about a guarter of the original
contents of the tin, and inasmuch as this gelatinous
oravy may have been flavoured by condiments and burnt
meat, it may be very agreeable, but the meat itself is
fibrous, loose, not easily masticated, and not very agree-
“able to the palate.

The problem of preserving meat by heat for lengthened
periods has therefore been solved, but not in a perfectly
satisfactory manner. If it be desired to use only the
meat and to exclude the gelatinous gravy, the diminu-
tion of weight largely increases the original cost of each
ration, and when eaten it is neither so agreeable nor
s0 nutritious as meat cooked in the ordinary manner.
When, however, all the contents of the tin are used
together, as in preparing Trish stew or soup, the ex-
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tracted matter becomes available for and valuable as
food, and the only defect is the difference in sensible
qualities, which is perceived when it is compared with
fresh meat.

The desideratum in the preserving process is to expel
the air sufficiently without over-cooking the meat, but
it cannot be effected, except in the manner pointed out
when sulphurous acid gas is employed, for the fluid must
permanently remain in the tin or the air would be
readmitted, and if the quantity of fluid be large the
proportion of solid meat would be too small to make
the operation profitable in a commercial point of view.
It may appear easy to fill the can with the solid meat
well pressed down, and then so far exclude the air that
but little fluid would be necessary to complete that part
of the process; but bubbles of air would be enclosed in
the folds of the meat, and would remain notwithstanding
the tendency of the liquid to enter every vacuity, and
wherever they existed the process of putrefaction could
not be prevented.

Yet it is worthy of consideration whether something
more cannot be done in this direction, whereby the
application of so high a degree of temperature may be
rendered unnecessary. Thus, if the meat were first
partially cooked at a temperature of, say, 180° and cut
into blocks or slices, and placed carefully in layers
until the tin case was nearly filled, and then boiling
liquor were added to entirely fill the case preparatory
to exposing the tin and contents to a temperature of
200° to 212° for a limited period, I think it probable that
the desired end might be obtained without over-cooking
the meat in its present degree.

Cooked meat might be preserved by the gaseous and
fatty methods already described, and since the bulk
would thus be lessened, and the chance of decomposition

D
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somewhat lessened also, it may be desirable to further
consider the matter. If this could be effected, it would
probably be better to roast or bake the meat before it
is enclosed in fat, since the latter would more readily
attach itself to it than to boiled meat.

The greater proportion of the meat imported from
Australia is mutton. '

F.—SAarnTED MEAT.

The oldest and best known preserving agent is salt,
with or without saltpetre. Its chief action appears to
be due to its power of attracting moisture, and by thus
extracting fluid to harden the tissues. Solution of
the salt in water is, moreover, accompanied by the ab-
sorption of heat, so that it tends to lower the tempera-
ture of the meat with which it is in contact and so far
aids in preserving it.

The modes in which it is applied are numerous and
deserve a little consideration.

The well-known methods are, simply rubbing the
surface of the meat with salt, or immersing the meat
in a strong solution of salt with the addition of salt-
petre, and in order that they may be effectual it 1s
necessary that the meat to be salted should be of a
newly killed animal. When the preservation is to be
effected by rubbing the salt into the flesh, the opera-
tion should be renewed from day to day, or at longer
intervals, and every fold of the meat, particularly near
the bones, should be well rubbed. Meat thus pre-
served by salt alone loses its colour, but when salt-
petre is added the flesh becomes of a reddish colour
throughout, provided the action be sufficiently pro-

longed.
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A good brine is made of 41bs. of salt and 1 1b. of
saltpetre in 6 pints of water.

It is usual to employ salt and saltpetre when pre-
paring the dried strips of flesh, called charqui in the
South American States and fasajo in Nicaragua, for the
climate does not allow the meat to be so thoroughly
dried in a few hours as to prevent decomposition.
The meat selected for this purpose is very lean, and in
preparing the food for the table it is essential to use fat
of flesh or lard, and to flavour with vegetables, herbs
and good gravy.

Salt is also used very generally when preparing
dried fish.

Mr. Morgan devised an ingenious process by which the
preserving material, composed of water, saltpetre, and
salt, with or without flavouring matter, was distributed
throughout the animal, and the tissues permeated
and charged. His method was exemplified by him
at a meeting of the Society of Arts, on April 13, 1854,
when I presided, and is described as follows in the
Journal of that Society of the preceding March :—

‘A bullock having been killed in the usual way, the
chest was immediately opened, and a metal pipe with a
stopcock inserted in connection with the arterial system.
The pipe was connected, by means of elastic tubing,
with a tub filled with brine, placed at an elevation of
about twenty feet above the floor. The stopcock being
turned, the brine forced itself through the arteries of
the animal and passing through the capillaries flowed
back through the veins carrying with it all the blood,
making its exit by means of an incision provided for
that purpose. About six gallons of brine passed thus
through the body, washing out all the blood from the
vessels. Having thus cleared all the vessels, the metal
pipe was connected with another tub similarly placed,



30 NITROGENOUS ANIMAL FOODS.

containing the preservative materials to be injected,
and at the same time their exit after traversing the
body was prevented. On communication being made,
the liquid became forced into the vessels, and by means
of the pressure it penetrated into every part of the
animal.” Much of it proceeded through the minute
vessels, called the capillaries, into the veins, but a con-
siderable proportion exuded through the sides of the
blood-vessels, and escaped into the cavities of the body
and the surrounding tissues. The whole body was
thus an incorporation of flesh and brine, and the
operation was complete in a few minutes. After a
short time, the carcass could be cut up into joints and
packed for exportation. ‘

The preservative material which he recommended was
1 gallon-of brine, } to } lb. of sugar, { oz. of mono-
phosphoric acid, a little spice and sauce to each cwt.
of flesh.

The process was ingenious and sound in theory, and
the preservation of the meat was complete when no
antoward event occurred, but it failed in certain in-
stances. When performed in this country it was used
chiefly to preserve meat for the Navy, and not for home
consumption ; but there is no difficulty in employing
the method in foreign meat-growing countries for the
use of any people wishing to eat salt meat.

Salted meat has, however, several defects which will
always prevent its general use whenever fresh meat
can be obtained.

1. The salt extracts a considerable quantity of the
juices, and by so much lessens the nutritive value and
natural flavour of the meat, and as these extracted
juices are . obtained only when mixed :mth salt they
cannot be msed as food. The flesh is harder than
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cooked fresh meat, in proportion to the strength of
the saline solution and the duration of the applica-
tion of it. This is particularly the case with the
meat which is both salted and dried, so that after
having been prepared for some months it cannot be
rendered soft by any amount of soaking in water and
skill of cooking. The spasmodic attempts which were
made to introduce chargui into common use entirely
failed for this reason. This is, however, compara-
tively slicht when the meat is highly salted and in-
tended for early use, and, with subsequent judicious
immersion in water and cooking, nearly all the hardness
may be removed.

2. The flavour differs very greatly from that of cooked
meat, and although when used occasionally it is agree-
able, it 1s not preferred to fresh meat as a regular article
of diet.

3. The introduction into the system of so much salt
is prejudicial to health, whether by lessening the relish
for food or inducing a craving for fluids, indigestion,
or skin disease.

4. The capability to nourish the system islessened by
the various effects now mentioned, and a given weight
of salted meat is not equal in nutritive value to that
of fresh boiled meat with the meat liguid added, or to
fresh roasted meat.

Hence it is not desirable to extend the operations of
preserving meat by this process, provided a sufficient
supply of meat can be obtained, whether preserved or
otherwise, in its fresh state, and commercial and scien-
tific men should be encouraged to improve the method
by which meat may. be preserved unsalted.

It is still the practice to salt or pickle beef and other
kinds of meat for the year’s supply in Anglesea and in
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the Highlands of Scotland, and the animals being killed
in the cold weather, the meat takes the salt readily, but
1t is a less prevalent practice than formerly. It is
called mairt in Scotland to signify Michaelmas time—
the period when it is prepared.

G.—By PRESSURE.

The River Plate, and also the Texan Pressure Meat
Preserving Companies, have adopted Henley’s process of
meat preserving, by which the meat is eut into thin slices
and subjected to pressure, which causes much of the juice
and fat to be removed from the meat, and the meat and
juices are treated and preserved separately. It remains
to be seen whether meat with the juices pressed out of
it can be sold, or will be valuable as food. It will not
be meat in the ordinary sense of the word.

CHAPTER III.

BONE,

Tae value of bones as food is not a recent discovery,
since the knuckle bones of veal and the marrow or
marrow bones have long been in request, but it is only
of late years that a proper estimate has been made of
the nutritive material, which by a careful process may
be extracted from them.

Bones consist principally of two substances, viz.,
gelatin, which may be obtained by immersing them in
weak muriatic acid, and mineral matter which may be
separated by burning the gelatin, and so great is t}fte
proportion of each, that the form of the bone is still
retained when either is taken away.
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The following is the chemical composition of dry
ox-bones, in 100 parts :—

No. 12.
Gelatin Gl & . : " « 83:8
Phosphate of lmm . 3 P e
Carbonate of lince . ; e PRt UE R
Phosphate of magnesia . : . 205
Soda and chloride of sodium ; Chaue il

Hence one-third of the weight of dry bone consists
of nitrogenous matter, which when extracted could be
used as food. This is a much larger proportion than
is found in fresh bread or meat.

But besides these elements, there are others in fresh
bones which are of great value in nutrition. Such are
oil, nitrogenous juices, and flavouring matters which
vary with the kind of bone. '

Bones consist of three parts which require notice as
foods. The solid shaft, as of the long marrow bones,
the cellular structure of the flat bones, and the car-
tilaginous ends of the bones at the joints.

The solid shaft cannot be used as food by the process
of boiling, since it does not disintegrate by that ageney,
and in order to extract the gelatin, it is desirable to
grind the bone before boiling it. The marrow is,
however, very valuable both as a fat and for its agree-
able flavour, and may be roughly reckoned as equal in
nutriment to half of its weight of butter. The can-
cellated bones may be first roughly broken and then
disintegrated by digestion in a closed vessel with hot
water for twelve to twenty-four hours. The cells
contain fluid which consists of water, fut, and nitro-
genous and flavouring matters, which are valuable and
agreeable additions to foods, so that this class of bones
1s the most valuable for food.
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The ends of the bones are composed of cartilage, and
as in early life they contain but little bony matter,
they are easily detached by boiling, and may almost in
their entirety be used as food, but in later life they are
firmly attached to the rest of the bone, and are filled
with bony matter.

Bone cartilage of the ox and calf has the following
ultimate composition per cent.—(Frémy).

No. 13.
C. H. N. 0,
Ox. .: : . 4981 114 17:32 2567
Calf . . . 499 i3 =S 206

It is evident, therefore, that the chemieal composition
and the nutritive value of bones will vary with the
class and age of bones, and particularly with the care
which has been taken to extract all the food material
that can be obtained from them.

When the shin and IEg bones are sawn into small
pieces and boiled in an open vessel for 7 hours, they lose
10 per cent. of their weight, and the loss extends to 19
per cent. after 9 hours’ boiling. The cancellated bones,
as the vertebree, ribs and flat bones generally, lose 16
and 24 per cent. after having been boiled 7 and 9 hours.
The loss of weight indicates soluble matter and, in a
general sense, food.

Mr. F. Manning undertook for me a series of chemical
enquiries into this subject which have sufficed to show
how much greater is the true nutritive value of bones
than is ordinarily allowed, and consequently the use
which should be made of those structures by all who
would not waste, and by the poor who cannot afford to
waste food. If we first take a mixture of ordinary flat
bones, as the spine, ribs, and shoulder blades, we find that
after they have been properly digested in boiling water
for about eighteen hours they yield 748 grains of carbon,
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and 20°1 grains of nitrogen for each pound of bone.
The shin bones give a yet higher nutritive value, viz.,
817'6 grains of carbon and 285 grains of nitrogen. 1f
we compare this with the composition of one pound
of beef, we find that the latter is equal to about three
pounds of shin bones in carbon, and to six pounds in
nitrogen, so that the nutritive value of bones may be
reckoned at one-third that of beef in carbon, and one-
sixth in nitrogen.

CHAPTER IV.
CHARACTERS AND COMPOSITION OF LEAN AND FAT MEAT.

Eace kind of meat has its own characteristie flavour,
so that the tastes of different persons, or of the same
person at different times, may be gratified by selection.
This depends chiefly upon the juices contained in the
fibres of the flesh, and on minute quantities of flavouring
matters incorporated with the fat, as well as upon the
oily or fatty matters mixed with the juices of the flesh.
A fine quality of meat has abundant and full flavoured
Juices, with a considerable proportion of fatty matter,
and appears red and pulpy, but inferior meat is paler
and more fibrous in appearance, with but little of the
proper flavour peculiar to the animal.

Kach animal is also cut np into joints as shown in
the following diagram of the side of an ox, and it is
well known that different joints or parts of the same
animal have different flavours, and not only such parts
as are distinet in function as the liver and the flesh,
but even those whose fanction is identical. Thus the
flavour of a leg of mutton differs from that of a
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shoulder, although both joints are composed of flesh, or
muscle, having the same duty to perform. Hence
arises the preference for one joint over amother, and
the agreeableness of variety of joints; and according
to the general preference will be the market value of
the food.

The flesh of all animals is, moreover, divided into two
principal parts, viz., fat and lean in their separate state,
besides the oily or fatty matter which is so mixed up
with the juices and tissues as not to be evident to the
naked eye. This becomes a further ground for pre-
ference and selection, as each individual likes much or
little fat, for one customer disliking fat, prefers the
meat or the joint with little fat, whilst another, liking
fat, rejects that kind of meat or that joint which is
destitute of it.

The absolute and relative proportions of fat and lean,
vary both with the animal and the condition in which
it is killed, and it may be convenient to state here the
results which have been arrived at by agricultural
chemists so far as relates to the carcass or the part of a
slanghtered animal which is sold as meat.

No. 15.
DLEYEL oy 1%1?1;; :?;ua Fat Ealtg
pe: cent. per cent.  per cent. per cent,

Oxen, store ‘ . 608 18 16 52
s half fab . . ot 17°8 22:6 56

s fab - . 456 15 348 4:6
Calves, fat : . 6238 16°6 166 4:5
Sheep, store . o OT'S 145 258 44
2 shalfefats, . 49:7 14-9 81-3 41
s  fat . . 387 11-5 454 35

s verydats; . 83 91 501 2-8
Lambs, fat . . 486 10-9 369 36
Pigs, store . . 003 14 28°1 26
o fat : . 386 105 490 14

Thus the proportionate quantity of fat in an ox may
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be doubled according to the condition of the animal
when slaughtered, and when quite ready for the market
1t is probably not less than one-third of the whole
weight. This proportion in fat sheep is increased to
nearly one-half, and is clearly inuch greater in sheep
and pigs than in oxen, whilst it is the least in calves.

The true nutritive value of the fat and lean re-
spectively is much the same in all animals used as food,
so that the same weight of lean meat from one animal
should (other things being equal), nourish the body as
well as the same from another. When, however, it is
used in compulsory dietaries, the influence of appetite or
the relish for the food plays an important part in the
phenomena of nutrition, and with less relish of even the
same weight of food there will probably be less diges-
tion and assimilation of it, and thereby less nutrition.
Moreover, when the joint selected is hard to masticate,
of coarse grain and poor flavour, the same result will
follow for the same reason.

Hence ease of mastication and digestion, and ap-
proved flavour, have an influence over the selection
of food, and affect its market value.

The question of economy is a complex one, being
mixed up with that of selection, nutritive value, and
commercial value, whilst the commercial value is based
upon the law of demand and supply, which may in only
a limited and uncertain degree be based upon nutritive
value. Thus whilst the so-called best are probably
somewhat more nutritious and agreeable than inferior
joints, the limited number of such in an animal may be
disproportionate to the number of persons demanding
them and a fictitious price may be affixed to them. In
like manner, whilst the inferior joints should be scld
at a cheaper rate, the supply in different localities
may be above or below the demand, and their price will
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be above or below that which is fairly due to their
nutritive value.

When comparing the nutritive values of different
kinds of meat, it is essential to distinguish between fat
and lean, and the nutritive elements of both in a oiven
joint or whole animal will be proportionate to the com-
bination of fat and lean. Fat is heat-generating alone,
whilst flesh is both flesh-forming and heat-generating ;
and the difference between the two in this respect is the
absence of nitrogen in fat and its presence in lean
flesh.

As this question will frequently arise in the following
pages, it may be desirable to anticipate a little and to
state here the elements of fat and lean flesh re-
spectively.

Fat, when entirely deprived of water, consists of three
elements only, viz.: carbon, oxygen, and hydrogen in
the following proportions, in 100 parts :—

No. 16.
Tl @, 1 H, . 12

When the fat is decomposed in the body these
elements unite, so that the carbon takes a part of the
oxygen and becomes carbonic acid, whilst the hydrogen
takes another part of the oxygen and becomes water,
any deficiency in the quantity of oxygen for this pur-
pose being supplied by the inspired air.

Lean flesh entirely deprived of fat consists of four
elements, viz. : nitrogen, carbon, oxygen, and hydrogen,
and the proportions of each are almost identical with
those of albumen, to which reference will be made in a
future page.

Besides the combination of the three latter elements
already mentioned in reference to fat, the nitrogen
unites with the hydrogen in the formation of urea and
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other compounds which are thrown out of the system,
and ultimately transformed into ammonia.

As heat is generated by every chemical combination, it
18 evident that both fat and flesh ure heat-generators,
but as nitrogen enters into the composition of flesh in
the body, the lean flesh and not the fat can supply that
element, and therefore the former and not the latter is
the flesh-former. It mustnot, however, be supposed that
this line of division is so strongly drawn that no fat is
found in lean flesh, for a proportion of fat moving in the
circulation must enter into and pass through the tissues
of muscles as of other parts of the body.

CHAPTER V.
BEEF AND VEAL.
BEEF.

BrEF is popularly regarded in all parts of the world as
the most nutritious kind of flesh, and although this
opinion was formed without the aid of science, it is so
far true that in the carcass of the ox there is a larger
proportion of flesh or flesh-forming materials than in
that of the sheep or hog. It is of closer texture
than many other kinds of meat, so that if the measure
be bulk, there is more nutritive material in a given
quantity of beef. It is also the fullest of red blood
juices ; so that Byron, seeing Moore eating an underdone
beef-steak, asked if he were not afraid of committing
murder after such a meal. |

This is clearly shown by the proportion of lean
flesh which exists in the muscular fibre of various
animals used as food. The following is the analysis of

Mareschal, in 100 narts:
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No. 17.
Ox Fowl Pig Bhee Calf
Muscular fibre, free from fat . 250 249 243 234 AR
Fat . - . . : : 2:5 1-4 G0 30 29
Water : . . - | 2 737 697 it 744

Moreover, the flavour of beef is fuller and richer
than that of other meats, so that its use not only
gives greater enjoyment, but a sense of satisfaction
is obtained from a less volume of that kind of flesh.
The first is, however, the best reason; and it is based
upon two facts, viz., that the proportion of lean to fat in
moderately fed beasts is less and of both to bone is
greater than in either of the other animals referred to.

The composition of beef is as follows :—carbon 343,
and with the free hydrogen reckoned as earbon 45-02,
nitrogen 29, besides oxygen and hydrogen in pro-
portions to form water.

When considering the average amount of lean and
fat on the whole carcass, Lawes and Gilbert found the
proportion in 100 parts of the carcass to be 34:4, and of
the offal 21, in pigs, sheep and oxen together, but it
varied in each according to the statement on page 43.

This is no doubt the most practical mode of deter-
mining the true value of the food, for when the carcass
is cut up, the proportion of fat will be preserved in all
the joints, whilst only the loose fat will be detached, and
of the latter whatever is fit for food will be used as suet
and fat in the preparation of other foods.

When we refer to the several joints the estimation
18 less satisfactory, for it is possible to select some
which may consist of lean meat almost exclusively, and
others where the fat will represent one-fourth to one-
sixth of the whole weight. This can be properly de-
termined only by ascertaining the weight of fat and
lean in a given ration, or on the average of many rations,

and is essential in all scientific calculations in the con-
struction of dietaries.
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It also fails when we consider the different degrees in
which animals are fed, since a prize ox and an ill-fed
ox differ, as already shown, in the proportion of fat
and lean flesh, and a special determination of the fat
and the lean would be necessary to give the required
information ; but there is a condition of an animal in
which it is usually offered for sale to the butcher which
is tolerably uniform, and from such u fair practical
average estimation may be made.

The proportion of bone in the carcass of a moderately
fed ox is from 10 to 15 per cent., and is the least in the
round and thick flank, whilst it is the greatest in the
head, shins, and legs (where it amounts to about 50 per
cent.), and the aitch bone. Of the best pieces 1t is in
the most moderate proportion in the loin, and next in
the chine, or the thick ribs.

Tat is found the most abundantly on the inside of the
loin, which being hard, is usnally detached and sold sepa-
rately as suet, also on the thin ribs and the brisket ; and
in over-fed animals it is laid up in considerable quantity
on the outside of the whole carcass, except on the legs.

The lower-priced joints are those which are coarse in
texture, as the neck and brisket, or which have much fat,
as the thin ribs, or are bony, as the head, legs, shins, and
aitch bone. The parts which are preferred by the meat-
preserving companies are those thick in flesh, as the
thick flank, round, loin, and thick ribs.

The legs and shins are richer in gelatin than any
other joint of the body, whilst the largest proportion of
oily fat, or of fat having the least degree of consistence,
;s found in the flesh of the face. Hence, both of these
parts are especially fitted for the preparation of soup.

The loss of weight in cooking beef is less than of
mutton, by reason of the greater solidity of the flesh
and the smaller proportion of fat. -
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At the Leipsic Soup Kitchen there were 91 oz. of
cooked meat left after boiling 1 Ib. of fresh beef and
bone, but the joint is not stated. The solid matter in
the broth was about 27 per cent. of the weight of the
raw meat and bone. In my own experiments the solid
matter derived from 1 1b. of meat without bone, boiled
in the usual way, was, per cent., 28:4 on lean beef, 576
on fat beef, and 34°3 on mutton.

The following may be accepted as the composition
of one pound of roast and boiled beef respectively :—

No. 18.
Carbon Nitrogen
Fraing graing
Roast beef, say - . - 8,600 262
Boiled beef ,, z A . 3,240 215

If, as is probable, the liquor in which the beef was
boiled has been preserved, and will be eaten by those
who consume the beef, there will be a further addition
for each pound of meat of 490 grains of carbon and 184
grains of nitrogen, besides salts and other products, so
that the total carbon and nitrogen obtained from one
pound of beef will be practically the same whether the
meat be roasted or boiled.

If we select a piece of beef which is devoid of separated
fat, the following will be the loss per Ib., and the com-
position of the boiled flesh and the broth respectively :—

No. 18,
1 1b. of fresh beef lost in boiling L : 30 per cent.
Carbon Nitrogen
. grains Erains
1 1b. of boiled lean beef . : . 3,240 215
Broth from do. . : . ; : 360 47

In my experiments (Phil. Trans. 1859), the effect of
6 oz. of beef-steak reduced to 4§ oz. when cooked, was to
cause a maximum increase of carbonic acid evolved in
respiration of *7 grain per minute.
Ten grains of raw lean beef, when burnt in the body,
E
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produce heat sufficient to raise 3:66 lbs. of water one
degree Fah., which is equal to raising 2,829 Ibs. one
foot high. -

Dr. Beaumont proved that it required 22 to 3 hours
for the digestion of beef.

The amount of carbon and nitrogen in 1 Ib. of raw
beef, selected on the average of the carcass, is 2,401
grains and 175 grains, but if the free hydrogen be
reckoned as carbon, the quantity of carbon will be
increased to 3,221 grains.

VEAL.

Calves are killed for the market at various ages in
different countries, and even in different parts of {he
same country. Thus, on the Continent of Europe they
are six to nine months old, whilst in the country
parts of England it is usual to kill them whilst still fed
with milk, and often when not exceeding one month
old. Since 1855 it has been unlawful in Boston,
United States of America, to kill calves under one
month old.

The mode of killing has also an influence over the
nutritive quality of the meatl. In one, much of the blood
is left in the flesh, whilst in that which consists of
blanching the flesh by repeated bleedings, the blood with
its valuable salts has been almost entirely extracted.

It is thus evident that the character ol the flesh varies
very greatly in delicacy, nutritive value, and diges-
tibility.

Perhaps the most delicate food derived from the flesh
of a mammal is that of a very young calf, well fed on
new milk, and cooked by roasting; but its nutritive
qualities are much below those of beef. Vealds popu-
larly known to be difficult of digestion: a fact which I
years ago showed to be due to the difficulty of masti-
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cating it, not because the fibre is harder, but that it
eludes the teeth ; but there can be little doubt that it is

| more easy of mastication when well roasted or broiled

. produce sufficient heat to raise 3:01 1bs. of water 1° F

than when boiled, and when very young and well fed.

It is not, however, a food which should be regarded
otherwise than as a luxury, and the use of it should be
much more limited than fashion now dictates.

For the above-mentioned reason, it is very difficult
to define the chemical composition of veal, and the
following is only an approximation thereto.

In 100 parts there are :—

No. 20.
Water 63. Nitrogenous 165, Fat 15°8. Salts 4-7.

Ten grains of raw lean veal, when burnt in the body,
which is equal to lifting 2,324 Ibs. one foot high.

The time required for the digestion of veal varies, but
1t 18 not much less than that of pork, and may extend
to 5 hours or upwards.

The bones of the calf at the early period of life con-
tain little earthy matter, but yield a large proportion of
gelatin and chondrin, whilst the flavour of the juices is
very delicate, and almost entirely destitute of fat.

Hence the reason for selecting calves’ feet for the
preparation of jelly, and the value of this kind of food
to invalids. If, however, with so great a scﬂrcit}r of
animals, it should become as unfashionable as it is
undesirable to kill calves for food, this product could be
readily obtained from other sources in a state of suffi-
cient purity.

The sweetbread of the calf is the most expensive part
of any ruminating animal ordinarily eaten by man—far
more expensive than its nutritive qualities and even
its flavour warrant ; but in accordance with the fashion

E 2
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of the day, it is in great request for dinners, and com-
mands an extravagant price. At the same time it
should be added, that it is probably the most delicate in
flavour of any meat with which we are acquainted, and
18 perhaps equally so whether boiled or fried.

L EEDS &WEST-RIDING
MEDICO-CHIRUSAARTEROVIE TY

MUTTON, LAMB, GOAT'S, AND CAMEL'S FLESH,

MuTTON,

Murron is popularly regarded as a lighter food than
beef, and it has doubtless a more delicate flavour, less
red-blood juices, a looser texture, and a larger proportion
of fat. Although an agreeable and valuable food for all
classes, it is not so well fitted as beef to sustain great
exertion, but is rather a food for those of sedentary and
quiet habits, including women and the sick. It is said
that Kean suited the kind of meat which he ate to the
part which he was about to play, and selected mutton
for lovers, beef for murderers, and pork for tyrants.

The joint in a sheep of the best breed and in.fair con-
dition, which contains the least proportion of fat, is the
leg, and next to that the shoulder, whilst the loin,
neck, and breast have the largest proportion. It is
most unusual to cut off any fat from the leg, and
not usual to cut any from the shoulder before they
are sold, but in all instances the hard fat from the
inside of the loin is removed, and very frequently a
part of that on the loin and neck 1s not eaten.

The least proportion of bone to meat is found in the
leg, and having regard to that fact as well as to the
absence of excess of fat, this must be regarded as the
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most useful joint in the sheep, and justifies the higher
price demanded for it. The neck has the greatest pro-
portion of bone, with a large proportion of fat, and
is not so economical as the price of it might indicate.

The most solid meat is the leg, and the least the
shoulder and breast. The latter has the further dis-
advantage of having more fat than lean, whilst the
lean is not easily masticated, and has but little flavour,
but as the price at which it is sold is less than that of
any other joint of mutton, it is not without its advan-
tage to the poorer classes.

The liquor in which mutton is boiled has less nutri-
tive value, except n the fat, than the broth of beef, but
having a delicate flavour is preferred by many persons.
It is, however, too rich in fat, unless a large portion
of that substance be first removed.

The loss on cooking mutton is generally believed to
be greater than that on beef. At the Soup Kitchen in
Leipsic only 94 ounces of cooked meat remained after
boiling one pound of fresh meat and bone, whilst the
broth contained nearly one-third of the weight of the
fresh meat. In my own experiments the loss on the
Inuckle of mutton was 30 per cent. on the meat, and
14 per cent. on the bone ; or 48 ounces and 24 ounces
in the pound of raw meat and bone. The solid matter
in the broth was 343 per cent. of the raw weight,

This varies much with the breed of the sheep. Thus,
mountain sheep have the least fat, and the mutton loses
the least in cooking, whilst the Leicestershire breed
produces a very large proportion of fat, and causes
the greatest loss in cooking.

The mixed breed of the Lincolnshire and Teicester
sheep is much approved in the midland counties, as
increasing the proportion of lean flesh ; whilst the
South Down is preferred in London and neighbourhood,
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as offering the least proportion of bone and fat, and
the finest flavour.

The loss in cooking varies also with the food of the
sheep, and is the least when they are fed on cake or
dry food.

The following may be accepted as the average com-

position of one pound of boiled mutton with the
usual proportion of fat :—

Na. 21.
Carbon Nitrogen
grains grains
3,175 192

If a piece of the leg of mutton be taken without any
separated fat or bone, the composition will not differ
much from that of boiled lean beef, but will probably
have a somewhat larger proportion of nitrogen.

The composition of an average sample of raw mutton
is as follows per cent. :—

Carbon 41:45, and with free hydrogen reckoned as
carbon 55°18, nitrogen 2-0, besides oxygen and hydrogen
in proportions to form water. '

The quantity of carbon and nitrogen in one pound of
raw mutton is 2,900 and 140 grains, but if the free
hydrogen be reckoned as carbon it will increase the
quantity of carbon to 4,108 grains per pound.

The time required for the digestion of mutton is
three to three and a quarter hours.

Braxy MuTrTON.

The frequent use of braxy mutton in the northern parts
of Scotland renders it desirable that reference should be
made to it, since it is the only instance in which the
habits of our fellow countrymen tolerate the con-
sumption of the flesh of an animal which has died a
natural death.
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The eating of such flesh was forbidden to the Jews.
Thus in Leviticus, ¢. xxii. v. 8: ¢ That which dieth of
itself, he shall not eat’ In Leviticus, c. vil. v. 24:
¢ And the fat of the beast that dieth of itself may be
used in any other use, but ye shall in no wise eat of it.’
But it is not stated that such food would be unwhole-
some, and it is added in Deuteronomy, . xiv. v. 21, that
one not being a Jew might eat it : ¢ Ye shall not eat of
anything that dieth of itself; thou shalt give it unto
the stranger that is within thy gates, that he may eat
it, or thou mayest sell it unto an alien,” It was pro-
bably associated with the prohibition of the eating of
blood, for it is added in Leviticus, e¢. xxii. v. 8, ¢ he
shall not eat to defile himself therewith,” and in other
passages the like prohibition is directed against eating
an animal which has been torn by wild beasts.

There is no doubt a prevalent objection to eating the
flesh of animals which have died naturally, and in con-
sequence much flesh i1s lost as food, but such is not
necessarily unwholesome, or other than good food. So
far as it is well grounded it is based upon the probability
of the animal having died of disease, which might have

.Injuriously affected the flesh, and rendered it either less

valuable as food, or likely to induce disease if eaten as
food. Whilst there is a primd facie objection to such
food on this ground, it is clear that each case should be
considered separately, and the flesh tested on its own
appearance and merits. When flesh is unnaturally light
or dark in colour, unusually soft and watery, and has
evident marks of disease, it should be rejected ; but mere

- emaciation of an animal from want of feeding does not

make the flesh unwholesome,

The flesh of animals which have died naturally is
very commonly eaten by the low caste tribes of India,
as, for example, the Bowrees, Swalghur, and Kucker
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castes of Barrackpore, and the Chhura caste of Googaira,
and by some African nations.

The flocks of sheep which constitute an important
part of the property of the Scotch farmers are liable
to ‘braxy,’ which is said by some to be a disease
of the brain known as the staggers in horses, and
by others an inflammation of the lungs. Whatever
may be the cause of death, the duration of the dis-
ease 18 very short, so that there is a presumption that
the general structures of the body have mot been
tainted by it, and that the disease has been limited
to the vital organs immediately affected. The dura-
tion of the disease is believed to be about twenty-four
hours; but during my enquiries into the dietary of the
Highlanders,! T had reason to believe that neither the
nature nor the duration of the disease is very carefully
enquired into, and that a sheep found dead, without
marked evidence of long-continued disease, is eaten.

This food enters into the contract between the farmer
and his shepherd, so that, in addition to the advantages
of house, oatmeal, cowfeed, and money, he becomes en-
titled to a given number of braxy sheep yearly. Tt is
also a part of the ordinary food of the farmer in those .
localities, and also of his men, whether fed singly or on
the bothy system.

I made the most careful enquiries, but could not learn
that any disease or disorder of the human system had
been known to follow the use of this food, and it is
almost universally believed to be good in flavour and
wholesome in quality.

From necessity the shepherd salts the meat, so that
it may be kept fit for use, and the diseased parts are
cut away before the salting process is effected.

! Sixth Report of the Medical Officer of the Privy Council.
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Assuming that the disease was of short duration, and
of the kind named, it may be inferred that the chemical
and nutritive qualities will be the same as those of a
healthy sheep at the same stage of feeding, but it does
not follow that the animal when dying was in a state fit
for the market. This, however, would tend to increase
the proportion of nitrogen, and to lessen the quantity
of carbonaceous clements as the lean flesh predominated.

LAMB.

Lamb varies in its nutritive, chemical and digestible
qualities in proportion to its age, as well as in those
peculiar to its breed and feeding.

The meat is deficient in strength, as compared with
mutton, however it may excel it in delicacy of flavour,
and 1t possesses a larger proportion of water, and a less
proportion of nitrogenous matter. Hence it is really
a luxury; and having regard to the deficient supply
of meat, its use should be much more limited. The fry
of this animal, including the sweetbread, is also some-
what of a loxury. The time required for its digestion
i1s less than that of the flesh of a mature sheep, viz.,
two and a half hours.

Goar’s FLESH.

Goat’s flesh is very commonly eaten in Switzerland
and other mountainous regions of the world. In its
general characters it resembles mutton, but is harder
and tougher and has a stronger flavour, so that it
18 not preferred to it. It is, however, much more
nutritious than mutton, so far as nitrogenous elements
are concerned, but is inferior in carbonaceous, for the
animal does not fatten to so great a degree as the

sheep. It must be regarded as a stronger food than
mutton,



58 - NITROGENOUS ANIMATL FOODS,

The flesh of the kid is more esteemed than that of
the goat, both in Burope and India, as it was in
Arabia 3,600 years ago, when Jacob made a savoury
dish for his father Isaac, and it has a flavour not very
unlike that of venison.

Camer’s FLEsH,

The flesh of the camel is not unfrequently eaten in
the countries where the animal is produced, but it was
forbidden to the Jews—¢The camel, because he cheweth
the cud, but divideth not the hoof; he is unclean to
you,” Lev. ¢. xii. v. 4. It is usually lean and hard, so
that, whilst it offers a large proportion of nitrogenous
matter and is good food, it is not so agreeable as a
well-fed ox. In estimating its nutritive qualities, we
may take those of lean beef as already described.

CHAPTER VII.
PORK, SUCKING PIG, BACON, AND WILD PIG.

Porrx.

Porx is a food which was forbidden to the Jews (¢ and
the swine although he divide the hoof and be cloven-
footed, yet he cheweth not the cud; he is unclean to you,’
Lev. c. xi. v. 7), and was not eaten by many African
and Asiatic nations, but the force of this prohibition
and objection is sensibly diminishing even amongst the
Jews, so that the use of this food is more general over
nearly the whole world. Indeed, in certain parts of this
country, as Hertfordshire, Cambridgeshire, and Bed-
fordshire it is eaten by mno inconsiderable proportion of
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the inhabitants in preference to other kinds of meat: a
fact due partly to taste, but chiefly perhaps to the
universal habit among the peasantry of feeding pigs,
which has descended from Saxon times. DMoreover,
there is a convenience in the use of it, which does not
exist with regard to beef and mutton, for in such
localities the pork is always pickled and kept ready for
use without the trouble of going to the butcher, or when
money could not be spared for the purchase of meat.

The preference for pork is not, however, restricted to
the old, but is found in all new countries, and may be
due chiefly to the ease with which pigs are bred and
reared, and the meat preserved, whilst there is great
difficulty in obtaining a sufficient number of persons,
in a thinly populated country or a small village, to eat
a sheep or an ox whilst the meat is fresh. This I found
in my journey through the western and south-western
States of America, and particularly in Texas, where hog
and hominy was the only food of that class which could
be ordinarily obtained.

Pork differs from beef and mutton, not in flavour
only, but in the larger proportion of fat to lean flesh.
This is due both to the nature of the animal in its
tendency to store up fat, and to the habit of so feeding
and treating it that this tendency may be fully de-
veloped. This is strikingly shown by contrasting the
proportion of food which the pig stores up within its
body as compared with the sheep or the ox during the
process of fattening for the market, as appears in the
following table :—

No. 22.
Per Cent, Stored n
In thsf food Pig Eheep pﬂxen
Of 100 Nitrogenous . : . 13:6 42 4-1
» 100 Carbonaceous . : . 185 94 72

yy 100 Mineral . : : i 31 1-9



GO NITROGENOTIS ANIMAL FOODS.

The pig thus stores up in its body three times more
of its food than the ox, and by so much is it more
cheaply and quickly grown and fattened, but in its
wild state or in the inferior breeds of semi-domesticated
pigs (such as still form the stock of a backwood settler,
and until recent years the property of the cottagers in
this country), which have opportunity to run about and
in the main find their own food, this tendency is
greatly diminished, and the proportion of lean to fat is
much greater.

The smallest proportion of fatis found in the leg and
the largest in the belly and face, but so great is the
amount of it which is laid up on the outside of the
animal that it could not be eaten in its fresh state, but
must be cut off and salted, so as to become bacon, or
cut up with the lean meat and pickled before it
is used.

It is, therefore, exceedingly difficult to ascertain the
fair average composition of the pork which is actually
eaten, and it can be only approximately arrived at
by taking the whole carcass and estimating it as
food to be consumed by a number of people. On this
basis, the average composition of 11b. of fresh pork
will be 4,200 grains of carbon and 79 grains of nitrogen,
but if the free hydrogen be reckomed as carbon, the
total quantity of carbon will be 5,809 grains. It is,
however, clear that this must represent too much carbon
and too little nitrogen; or, in other words, too much
fat and too little lean for such pigs as are eaten alto-
gether as pork.

If, however, we take the leg, and exclude all separate
fat, the composition will be nearly that of lean beef
already described, or of albumen which 1s more closely
allied to it than the difference in appearance in-

dicates.
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Pork having so very large a proportion of fat, cannot
be regarded as equal to beef or mutton in nourishing
the system of those who make much muscular exertion.
Moreover, there is a peculiarity about pork by which it
is believed to be less digestible than other kinds of
flesh, and it appears to me that this is due to the
greater hardness of the muscular fibre, by which the
mastication of it is rendered so difficult that much
of it is swallowed in pieces too large for immediate
solution in the juices of the stomach. This attends
the eating of pork by all persons, but particularly by
those who habitually masticate quickly, or who have
defective powers of mastication, or who are careless in
performing the act of mastication—classes embracing
the old and the young, and no inconsiderable proportion
of those of intermediate ages.

There is nothing known as to the chemical com-
position of this food, which accounts for this undesirable
quality, and the universal belief in its existence.

The experience of the Leipsic Soup Kitchen on the
solubility of pork in water affords a striking illustration
of these facts, and shows how great is the difference be-
tween that flesh and beef and mutton, for whilst the solid
matters in the broth of beef and mutton were 27 and
33 per cent., those from pork were not 19 per cent.
The proportion of the cooked meat on 1 1b. of raw meat
and bone was over 12 ozs., or nearly } more than with
beef or mutton.

It is stated by Sir A. Brady, that the loss on cooking
American pork is 50 per cent., whilst on Dutch and
Irish pork it is from 25 to 30 per cent.; the difference
being due to the nature of the food of the animal.

Dr. Beaumont found, that a piece of roasted pork
required five and a quarter hours for its digestion; but
the time varies materially with the proportion of fat and
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lean, and the age, breeding, and condition of the pig.
Young pickled pork will probably be digested in about
three hours.

In addition to the convenience of pickling this food,
as already mentioned, there can be no doubt that the
use of the salted part of it, whether as ham or bacon,
18 convenient and agreeable in a high degree, and if
it were unattainable its loss would probably be more
widely and deeply felt than that of any other single
food. Tt is a luxury to the rich man, whilst to the poor
man and his children it is an agreeable necessary which
cannot be universally supplanted by fresh meat until
the pecuniary means at their command are much greater
than at present.

There is, however, a greater danger in the use of pork
than of any other kind of meat, since, so far as is known,
it is more frequently diseased, and the nature of the
disease is such as to be very injurious to man. Thus
measly pork—a disease consisting of cystocerci as large
as hemp-seed—is known to have produced fatal results
to many of those who have incautiously eaten it,
and although the characteristics of the disease may
be recognised by those who understand if, they are
neither known nor observed by the great majority of
the poorer classes. Further, the terrible pest of the
small worm, called the Trichina spiralis, 8 much more
frequent in this than in other kinds of flesh in its un-
cooked state, and the power which the creature has to
penetrate the tissues of the body of those who eat it
has been vividly described by German and American
writers.

Many instances of this terrible disease, isolated or in
numbers, have now been recorded and particularly in
Germany. Of 103 healthy people who ate diseased
pork, which had been made into sausage meat, at
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Helstadt, in Prussia, 20 died within a month. In
Massachusetts a family was thus poisoned, with sym-
ptoms of pain and swelling in the eyes, stomach, and
bowels, and also in the limbs, which became rigid
and could not be moved without giving excruciating
suffering. There was also vomiting, diarrheea, and
profuse perspiration. In all the fatal cases the worm was
found to have penetrated the whole muscular system,
and upwards of 50,000 were computed to exist on a
square inch.

This diseased state may not be evident to the
naked eye, so that as a precaution all pork should be
well cooked. The instances of the disease oceurred
chiefly after eating uncooked sausages or uncooked ham
—a habit not confined to Germany.

Yet formidable as this objection may appear, it is of
very little weight, when we consider it on the great
numbers of pork consumers, since the known instances
of Injury are infinitesimally few.

There is a very large importation of pickled pork into
this country, which is usually divided into three classes,
or qualities, known as mess, prime, and cargo. 'The
‘mess’ quality consists altogether of sides, the © prime ’
of 3 shoulders (without feet) and other Joints, and the
‘cargo’ of 80 lbs. of head and four shoulders and
other joints in each barrel.

The importance of this article of commerce may be
best estimated by the trade which is carried on with
America, and the magnitude of the establishments de-
voted to the killing and curing of the flesh.

Svckive Pie.

Sucking pig iy one of the choicest foods, and has a
delicacy and richness of flavour which is perhaps un-
surpassed. Charles Lamb wrole of it as follows :
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“Of all the delicacies in the whole mundus edibilis,
I will maintain it to be the most delicate—princeps
obsonium.” But, although he may be quite correct,
this food is not one of the established delicacies of
the dinner-table of the rich, and it is, perhaps, now
more commonly eaten by the middle and labouring
classes on festive occasions. The flesh of the very
young pig has still some of the characteristics of the
older animal, and although so easily separated when
cooked, is mnot easily masticated, and is often swal-
lowed in pieces too large for digestion. The fat is far
more delicate than that of an adult pig. This is
essentially a luxury, since its nutritive value is small in
proportion to the price paid for it, and it should be as
essentially the rich man’s food. The time required for its
digestion is the same as for lamb, viz., two and a half

hours.
Bacon.

This term is applied to the sides of the pig which
have been prepared by the removal of some of the lean
flesh and ribs, and preserved by means of salt and salt-
petre. It is usual to rub the saline mixture into every
part of the pork and to repeat the process in a modified
degree regularly for about three weeks, during which
time the flesh is kept in a cool place, and afterwards it is
removed and dried. Hence the first effect is to abstract
a certain portion of the juices of the flesh, which with
the moistened salt forms a pickle which may be applied
by the hand from time to time; but during the whole
of this part of the process the flesh is not only moist
but wet, and has rather increased than decreased in
weight. The second action is to dry the flitch of bacon,
with or without wood smoke, by which it is reduced 1in
weight. - -

The first process is solely for the purpose of pre-
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venting decomposition of the flesh, and it is requisite
that it be begun very soon after the death of the animal,
and be carried into every part of the flitch. If too long .
continued the lean flesh will shrink unduly and become
hard, and if it be insufficient, the subsequent drying will
allow the process of decomposition to begin. The second
process 1s effected to render the flesh more portable and
convenient to the consumer, and to give a different
flavour to the food. As fresh meat is not attainable in
a large part of the country more frequently than once
a week, it is most convenient to the poor to have food
mn the house which may be used at any time, and which
also may have been obtained by previous savings in
anticipation of a period when poverty might be more
urgent and ready money scarcely attainable. More-
over, dried bacon divides itself during the process of
cooking into two parts, of which the labourer and
his wife may have the solid and the children the
liquid part, and thus both be in a degree pleased, if not
satisfied. So far, it may be said, that bacon is the
poor man’s food, having a value to the masses which is
appreciated in proportion to their poverty, and it is a
daty to offer every facility for its production in the
homes of the poor.

It is also the rich man’s food, for the flavour, which is
naturally or artificially acquired by drying, is highly
prized, and although it may not be taken as g necessary
by the rich, it is in universal request as a luxury.
When the drying process has been continued too long
the lean part of the bacon becomes hard and does not
soften by cooking, whilst the fat becomes rancid, and is
1no longer a luxury to the rich or easily digestible by the
poor.

Commerce has of late years sought the aid of art in
effecting these processes with the greatest rapidity, so

F
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that the food may be ready for the market with the
%east delay. Itis now usual to place the prepared flitch
in a fluid pickle, and after a certain time to dry it by
artificial heat, so that the whole process occupies three
to six weeks as against three months under the old
mode of procedure. There is, however, some risk lest
the preserving process should not be complete, and par-
ticularly in the thicker parts, as the shoulder and ham,
or where there are folds in the flesh, and also that the
bacon should after drying retain an undue amount of
moisture. The practical effect has been to render the
flavour of the bacon milder and more delicate, and to
cause it to retain a larger amount of moisture, which
so far lessens the proportion of nutritious matter in a
given weight. Moreover, as the artificial mode of
drying cannot be carried on in every cottage, the pork
is removed to kilns properly constructed, and a mono-
poly has thus been created, by which the price has of
late years been unduly increased.

A very large quantity of bacon is imported into this
country from America and Treland, and a small portion
from Strasburg and Hamburg, the latter having acquired
a peculiar flavour by being smoked. That from America
is of inferior quality, owing to the defective system of
feeding, and particularly to the habit of allowing the
pigs to feed on acorns, by which the fat is less solid
and more oily, and shrinks on being boiled.

The finest bacon in our market is the Wiltshire and
Cumberland, but some of the Irish 1s nearly equal to it.

The nutritive value of bacon is within certain limits
a varying quantity as the two processes are more ot less
prolonged, but that of wet bacon is the more stable of
the two. Newly dried bacon will have an excess and
old bacon a defect of water, as compared with the usual
standard. Bacon from which much lean meat has been
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| removed, or which was obtained from a well fattened
| pig, will leave a less proportion of nitrogenous matter.

The following is the approximate composition of
' green (or wet) bacon and dried bacon in 100 parts :—

No. 23.
| Green bacon . . Water 24 Nitrogenous 7'1 Fat 66:8 Salts 2-1
| Dried bacon . . , 15 5 SRS Ay g w 29
' There are the following quantities of carbon and
| nitrogen in a pound of an average specimen of dried
bacon :—

No. 24,
Carbon 4,340 grains Nitrogen 79 grains

| But if the free hydrogen be reckoned as carbon the total
quantity of the latter will be 6,006 grains in the pound.

The digestibility of bacon varies with its dryness and
eooking, but it may be assumed that the time required
will be less than that of fresh pork. From its large pro-
| portion of fat, and from the ease with which it may be
| masticated, it may be inferred that the process will be
‘usually accomplished in less than three hours, and at
‘any rate that it is not less digestible than fresh beef or
' mutton.

Tee Wirp Pig.

The pig in its wild state is still found in France and
other parts of continental Europe, in India, Ceylon,
\Zanzibar, and nearly all the great eastern and northern
countries of the world.

Its flesh, as compared with that of the domestic pig, is
‘harder, tougher, and stronger flavoured, and would not
'be preferred to it. The proportion of gelatinous matter
18 greater, as that of fatty matter is less than in the
flesh of the domestic pig, so that scouse made from the
gelatinous parts of the animal as the ears and face, is
stiffer and harder than that from the domestic pig.

F 2
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- The cause of these differences is that of the habits,
breed, and food of the two classes. -

The boar’s head has been for ages in repute in the
halls of the great for its flavour when roasted and
stuffed with nutritious and appetising compounds. It
was anciently the first dish on Christmas-day, and was
carried to the principal table with great solemnity. In
the ¢ Collection of Christmas Carols,” published in 1521
by Wynkin de Worde, is ¢ A Carol bryngyn in the Bore’s
Head.” This ceremony is still performed at Queen’s
College, Oxford, and the following ditty sung :—

The boar’s head in hand bear I,

Bedecked with bays and rosemary ;

And I pray you my masters be merry,
Quot estis in convivio.

The boar's head, as 1 understand,

Is the bravest dish in all the land ;
When thus bedecked with a gay garland,
Let us servire cantico.

Our steward hath provided this
In honour of the King of Bliss,
Which on this day to be served is
In Reginensi Atrio.

Refrain after each verse :—

Caput apri defero
Reddens laudes Domino.

One of the most sumptuous dishes which have been
handed down to us, is that of roasted wild pig, which
was in use in the Norman and Early English periods of
our history. The following recipe is of the fourteenth
century :—

¢ Cok A Greps (Coek and Wild Pig).

¢ Pake and make the self fars; but do thereto pyn and sug.
Take an héle raosted cok, pulle hj (in pieces) and hylde (cast)
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| hym al togg’d, sane (save) the legg. Take a pigg and hilde
(skin) hy fro the mydd’ dofiward, fylle hi ful of the fars and
sowe hy fast toged’. Do hy in a panne and seethe hy wel, and
| when thei bene isode, do hé on a spyt and rost it wele. Colo
| it wt zolkes of ayren (eggs) and safron. Lay theron foyles
(leaves) of gold and of silu’, and sie hit forth.’

The so-called boar’s head of the present day is
usually that of an animal obtained with less prowess
and delay than that of the wild boar of the middle

ages.
_ LEEDS &WEST-RIDING

MEDICO-CHIRURGICAL SOCIETY
CHAPTER VIIL

VARIOUS WILD ANIMALS AND THE HORSE AND ASS.

As a general expression, it may be stated that the
points of contrast between the flesh of wild animals and
that of domesticated and artificially fed animals are the
greater hardness and solidity of the flesh, the greater
proportion of solid fibre to juices, the less proportion of
water and fat in the juices, and the greater proportion
of lean to fat. Hence it follows that under the same
circumstances the mastication of the flesh of wild animals
is less easy, the flavour more concentrated and less
luscious, and the proportion of nitrogenous or flesh-
forming compounds greater. They are therefore strong
foods, requiring good powers of mastication and diges-
tion, and if well digested, are highly nutritious. Their
intensity of flavour is also a recommendation to those
who are satiated with ordinary food and to the con-
valescent who seek something to stimulate defective
appetite or to satisfy a sudden desire.

But in all these particulars there is a difference with
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the habits of the animal. Deer kept in a park where
they take but little exercise and are fed in the winter
by the aid of man, approach in character the domesti-
cated animal, whilst the sheep which lives on moun-
tains and travels far and wide to procure food will
approach the wild animals in the character of its flesh
if it be allowed to live until it is five years old or
upwards. Thus, much of the flesh of park deer when
eaten soon after the death of the animal differs little
from Highland mutton, whilst that of the true mountain
sheep has a flavour resembling that of park deer, and
in dryness after cooking and in the absence of fat,
differs extremely from the meat of a well-fed South
Down sheep.

In treating venison it has been found necessary to
allow it to hang for a considerable period in order to
separate the bundles of fleshy fibres; and when cooked,
to add gravies, condiments, and sweets, so as to give a
quality to the flavour, which it naturally lacks, and it
may be added that no part of the animal is cooked by
being boiled.

Two recipes of the year 1381, one of which is to
prevent venison from becoming tainted, and the other
to remove the taint, cannot be without interest :—

¢ For TO KEPE VENISON FRO RESTYNG.

¢Tak Venisofi wan yt ys newe and cuver it hastely wyth Fern
that no wynd may come thereto, and wan thou has ycuver yt
led yt hom and do yt in a soler that sonne ne wynd may come
ther’to and dimembr’ it and do yt in a clene water and lef yt
ther’ half a day and after do yt up on herdeles for to drie,
and wan yt ys drye tak salt and do after thy venisoil axit and
do yt boyle in water that yt be so salt als water of the see
and moche more and after lat the water be cold that it be
thynne and thanne do thy Venisofi in the water and lat yt
be therein thre daies and thre nyzt, and after tak yt owt of
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the water and salt it wyth drie salt ryzt wel in a barel and

| wan thy barel ys ful cuver it hastely that sunne ne wynd
| -come thereto. :

¢For TO DO AWAY RESTYNG OF VENISON.

‘Tak the venison that ys rest and do yt in cold water, and
after mak an hole in the herthe and lat yt be thereyn thre
-dayes and thre nyzt, and after tak yt up and spot it wel wyth
gret salt of peite (saltpetre) there were the restyng is, and
after lat yt hange in reyn water al nyzt or mor’.’

The composition of venison differs from that of beef
and mutton in that there is a large proportion of nitro-
genous and a less proportion of carbonaceous matter and
less water.

Dr. Beaumont found that broiled venison steak was

. digested in one and a half hour, but I eannot think

that that represents the true period of chymification. It
is probably nearly the same as mutton.

Bisox AND oTHER WILD ANIMALS.

The Bison may be regarded as the representative of
the ox in its wild state, and might equally well be used
for food. The flesh is, however, tough, hard, and dark
in colour, and strong in flavour, so that it would not be
preferred to that of the domesticated ox, but its fulness
of flavour when in good condition makes certain parts
of the animal very acceptable if not luxurious to the
hunter. The parts usually selected are the hump and
tongue, and it is probable that if they could be imported
into this country at the price of ordinary meat, they
would be reckoned amongst our luxuries.

‘Che relative proportions of fut and lean as regards
the bison and the domestic ox vary with the con-
dition of the animals, and therefore, as respects the wild
animal, with the season of the year; but speaking gene-
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rally, the wild animal yields a larger proportion of
nitrogenous matters, and particularly of gelatin, and is
therefore the stronger food.

The Eland was introduced into this country by a
- former Earl of Derby, with a view to test its capability
to compete with the ox as a meat-producing animal, but
the experiment failed on the ground of economy.

The Antelope is used as food, but the flesh of some
species, as the Aufelope Saltiana has a smoky flavour
like that of a rat.

The Kangaroo, Zebra, Spring Boe, and many other
large herbaceous and gramnivorous animals are eaten as
food in Africa and Australia when obtained by hunting.
The flesh of the Kangaroo (Macrobus Brunmii) is now
imported from Australia, as is also the very excellent
soup prepared from the tail. Ithas the character of the
flesh of wild animals, but probably a larger proportion
of fat.

The Dog, Cat, Rat, Fox, Wolf, Leopard, Jackal and
other carnivorous animals are eaten by the low caste
inhabitants of India and other countries.

Tar Horse AND Ass,.

The flesh of the horse and the ass has been long
known to be good and nutritious food, and in quality it
occupies a place rather among wild than domesticated
animals. The objection to its use does not rest upon
either chemical or physical grounds, for the carcass has
a larger proportion of nitrogenous material than the
well-fed ox, and the mastication of it is not more dif-
ficult than that of fresh venison or an ill-fed ox. There
is not the richness and fulness of flavour which belongs
to good beef, and in its preparation for the table
demands the same additions as those required by

venison.




VARIOUS WILD ANIMALS AND THE HORSE AND ASS. 73

Several reasons have no doubt prevented the general
use of horseflesh. 1st. The sentiment with which
the horse is regarded as a useful, intelligent, high-
spirited and so-called noble animal, by which it is
esteemed a degradation to feed it and fatten it for the
table. 2nd. The necessity which exists for its use as a
living creature—a necessity which inereases and cannot
be supplied by any other animal. 3rd. Its high price
as compared with that of oxen and cows which are
reared for feeding only. 4th. The toughness of the
flesh, and the use as food for the lower animals of
such horses as are worn out by work and then killed.
It would require a far greater necessity for the supply
of meat than any which has occurred in our country for
ages past, to overcome the first, second, and fourth
objections, but the value of the third has greatly
diminished with the present high price of meat.

Having regard to the greater cost and risk of pro-
duction of the horse than the ox, it is not probable that
- there will ever be so great an excess in the supply of
horses as to make the rearing of them for the butcher
a commercial success at even the present price of meat,
and 1t seems impossible that it could ever successfully
compete with the production of oxen.

Hence the introduction of this flesh as a food must be
that of the worn-out and disused horses, and a rigid
system of supervision and examination of the animal
before death and of the flesh after death would be
necessary to prevent the occurrence of disease from its
use. Such food could not, moreover, attract the rich
man, and if used at all, it- would be by the poorest
classes—by those who in this country strongly object to
eat anything which is regarded as of inferior quality
ﬂ‘r‘which 18 commonly rejected by their richer fellow
citizens. It is, therefore, really useless to bring the
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Glaces.
Créme aux truffes. Sorbets contre-préjugés.

Liqueurs.

Dessert.
Vins fins de Bordeaux. Madére. Cafa.

Bujfet.
Collared horse-head. Baron of horse. Boiled withers,

CHAPTER IX,

OFFAL.

TrE offal of animals consists of the skin, feet, tail,
horns, head, and tongue; of the lungs, liver, spleen,
omentum, pancreas, and heart, which constitute the
pluck or the fry, and the intestines and other internal
organs.

It was in daily use among our Saxon and early English
ancestors, for pigs’ feet and head, calves’ feet, sheep’s
trotters, the maw or paunch, and intestines of the wild
and domestic pig and other animals and the blood, enter
into the recipes of the fourteenth century.

The proportion per cent. of the weight of the offal to
that of the carcass varies with each kind of animal, as
shown in the following table :—

No. 25.

Carcass Offal
Store oxen g . 59-3 389
Fat oxen : ; : 598 385
Fat heifers . ¥ . a6 41-3
Fat calves 2 - 63°1 335
Store sheep . p . 034 456
Half-fat sheep . 69 40-5
Very fat sheep . : 64-1 258
Store pigs . : ; 79'3 188
Fat pigs : 4 - 834 161

Thus it appears that WLHEI‘:LH}" one-third of the weight
of animals is offal, and is not sold as meat, and in
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certain animals the offal approaches to the same weight
as that of the carcass. The greatest proportion is
found in sheep, and the least in pigs, and the extreme
may be one-half and one-sixth of the whole weight of
the animal.

It must not, however, be inferred that the offal is
valueless as food, or that it should be otherwise than
carefully consumed, since it has much nutritive value,
although not so much as would induce the purchaser
to give the price of meat for it. Its flavour is also
peculiar and not equal to that of meat, so that for
several reasons it is rather the poor than the rich man’s
food.

If we take the whole offal of various classes of
animals which are used as food, we find that the pro-
portion of nitrogenous compounds in it is greater
than that of the carcass, viz. 17:2 per cent. against
13'5 per cent., whilst that of fat is less, viz., 21 per
cent. against 344 per cent. The percentage of salts.
is about equal in each of the two divisions of the animal,
that is to say, 3:7 per cent. in the carcass and 3 per
cent. in the offal.

I't must not, however, be assumed that the whole of
this is available food for man, and it must be added
that the nitrogenous part is in a less nutritious form
than in flesh, since it consists largely of gelatin and
chondrin.

The skin, so far as it is useful as food, is consumed
in the form of gelatin, and is probably the greatest
source of that article.

The tongue of all animals used as food 1s in request, and
is regarded as a delicacy. That of the ox is frequently
salted or pickled until it assumes a red colour on being
boiled. It is sometimes dried, and must afterwards be
soaked well in water before it is' boiled; or it is taken
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- direct out of the pickle and may be at once washed and
boiled. The muscular part of the tongue has arich and
somewhat luscious flavour, whilst the fat which lies
under the tongue is very agreeable. Both fat and lean
may be eaten when either hot or cold with equal grati-
fication.

A large trade is established between Russia, South
America, and England in the import of dried and smoked
tongues, which are commonly no doubt those of the ox
or cow, and not unfrequently of the horse. From their
preparation more than from their other qualities they
are agreeable foods when well soaked and boiled and
eaten cold. The tongues of reindeer and probably of
other animals are also imported and eaten as a relish.

"~ The head is a somewhat favourite dish. That of the
sheep is boiled or grilled, and particularly in Scotland
and amongst the poorest classes. Calves’ head is more
especially the food of the richer classes, and is a very
delicate and agreeable dish when boiled and properly
served. In both cases it may be sold without the skin,
or the skin may be left on and the hair scraped off.

Ox head is used both for the preparation of soup and
as ordinary meat. It consists of about 30 per cent. of
meat which contains much oil, and some solid fat, and
produces a rich and nutritious soup. It is a convenient
dish for the poor man’s wife, since it enables her to make
good and cheap soup for the children, whilst the adults
eat the solid meat.

The proportion of meat to bone is much greater in the
pig’s head than in the heads of other animals, since
the pig lays up much fat about the jaws. Instead of
being 30 per cent. as in the ox, it is 60 to 70 per
cent.

There is less oil but more solid fat than in the head of
the ox, so that it is not so well fitted for the preparation
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of soup, yet it is a very good addition to beef or ox
heads for that purpose, and supplies a delicate and
agreeable flavour.

The upper part being composed chiefly of bone is
but little used as food, but the sides and front of the
face are eaten either when fresh or pickled. More com-
- monly they are pickled, dried and sold as chaps or
chawls, which are boiled and eaten cold, but not un-
frequently they are eaten fresh after having been
roasted or taken out of pickle and boiled.

When served as a Christmas dish they are stuffed
with a great variety of valuable condiments, so that a
slice consists more of stuffing than flesh, and thus pre-
pared is a costly and highly prized dish. The bones
are removed, the skin 1s left on and coloured and de-
corated, and the whole is boiled.

The liver of certain animals is a favourite dish, as
that of the pig by the poor, and of lamb, calf, and
Strasburgh goose by the rich, and although it is not
equal to flesh as a food, it furnishes a considerable pro-
portion of nutritive elements.

The liver of the ox and sheep is a less agreeable food,
and indeed is rarely eaten in England, except by the
very poor ; but in Scotland the latter is more frequently
consumed in the preparation known as haggis. It is
often eaten raw by the Arabs of Mesopotamia.

The liver of all animals is apt to be infested by a
‘parasite of the hydatid class, but as it is evident
to the naked eye, it may usually be avoided. It is
desirable that the food should be cut into slices and
examined, and also that it should be well cooked. The
usual mode of cooking it is frying, by which the
flavour is greatly improved.

The composition varies somewhat with the nature
and degree of fattening of the animal, so that its
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albuminous and fatty elements will not always bear the
same relation to each other. '

The following is the composition, in 100 parts, of the
most solid kind, viz., ox liver, in which the nitrogenous
elements are usually in excess, as compared with the
liver of other animals :—

No. 26.
Water 74 Nitrogenous 189 Fat 41 Salts 3

An average specimen of the liver of the ox yields 171
per cent. of carbon and 3 per cent. of nitrogen, or 1,126
grains of carbon and 210 grains of nitrogen in the Ib.;
but if the free hydrogen be reckoned as carbon, the total
quantity of carbon will be 1,338 grains per Ib.

The lungs, or as they are vulgarly termed lights,
are eaten as a part of the pluck or fry, and as they are
composed almost exclusively of membranes and vessels
they contain a high proportion of albumen and other
nitrogenons matter. They are not, however, very easily
masticated or digested, and could scarcely be eaten
alone. It is desirable that they should be well cleansed,
-and any diseased portion and the glands removed.

The omentum consists partly of membrane and ves-
sels, and partly of fat, and is an agreeable addition to
the otherwise lean fry. That from an old animal is not
so tender or so readily masticated as from a young
one, and it is always desirable to masticate it well. A
part of it is eaten as tripe.

The pancreas, and the thyroid and sublingual glands,
pass by the name of sweetbread, and command a very
high price. That of the calf is the most esteemed, but
that of the lamb is not unfrequently substituted for it. Tt
contains a considerable proportion of water and some fat,
and has a delicious flavour when properly prepared.

The intestines are used as food by man in the pre-
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paration of sausages and black puddings, whilst the
thicker and fatter parts are eaten as fripe.

Tripe is prepared from the stomach and intestines,
with the fatty structures attached thereto, of the ox
and cow, and consists of two parts, viz., the walls of those
organs and the enclosed fat. It is prepared simply by
thoroughly cleansing the organs from every adherent
substance, and from the flavours of bile or other dis-
agreeable matters, and then gently boiling them in clean
water for about an hour. When thus prepared, it is a
food of somewhat delicate and agreeable flavour, and of
very easy mastication and digestion.

Its chemical composition necessarily varies with the
proportion of fat; but, taking an average of the different
cuts, it may be represented as follows, in 100 parts :—

No. 27.
Water 68 Nitrogenous 13:2  Fat 164 Salts 2-4

Hence, it is a food affording considerable nutriment,
but not very satisfying, for it is fully digested in
about one hour, and the stomach soon calls for another
supply of food. Moreover, the nitrogenous compounds
are rather those of gelatin than of albumen, and are
perhaps, therefore, somewhat less valuable as nutriments
than the quantity of nitrogen might indicate.

The ease and rapidity with which tripe is digested
seem to render it a very proper food for the sick, but in
practice it is found that the absence of pronounced
flavour, and perhaps the unusual nature of the food,
prevent its selection by the sick generally. It is rather
the food of the poor, and is not in general use by any
class of the community. There are 1,190 grains of
carbon and 591 of nitrogen in each 1b.

The feet of animals consist of two chief chemical
constituents of food, viz., oil and gelatin, and hence we
have neat’s foot oil and calf’s foot jelly.
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The oil has too strong a flavour to be used as food,
and must be removed before the foot is eaten. This 1s
 effected by the application of heat after the free use of
| the knife, and as the foot is cooked by being boiled in
| water it is necessary that the oil should be skimmed
| from the broth that the latter may be fit for food.
. When properly prepared the broth contains jelly and
 0il, both of which may be separated and used, whilst the
' msoluble part of the foot contains a portion of skin
and cartilage, which is nutritious and agreeable. The
' flavour, however, of both cow-heel and tripe is but
slight, and does not stimulate the sense of taste, so that
vinegar and other condiments are commonly eaten
with them.

Sheep’s trotters, called shepis talon, were made into a
dish in the fourteenth century, with eggs, pepper, salt.
saffron and raisins.

Pigs’ feet were found by Dr. Beaumont to be
digested in about one hour, and it is probable that cow-
heel would require the same time, except such tendinous
parts as are masticated with difficulty and may be
only partially digested after the lapse of several hours,

Collared pork is made from the gelatinous parts of the
pig, as the ears, feet and face, and was in use in the
fourteenth century according to the following recipe :—

¢ GELE cF Fupsss,
‘ Take swyn’ feet and snowt’ and the eerys, capons’ conyin’g,
‘calu’ fete, and waische he clene, and do he to seethe in the
thriddel of wyne and vyneg’ and wat and make forth as bifore’
(see recipe on fish jelly, page 113),
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CHAPTER X.

SAUSAGES, BLACK PUDDING, AND BLOOD.

TuERE are two kinds of sausages, viz., those made
from fresh meat and those from preserved meat, and
both are placed in pieces of intestine.

The former are frequently prepared at home, and con-
sist chiefly of meat which has been chopped finely,
bread, and condiments; and as they are moist and
fresh, they cannot be kept long without decomposition.
Their value depends upon the kind, quality, and quan-
tity of the meat, and when made properly are agreeable
and valuable foods, but they may be made of inferior
and even diseased meat, and should there be any
disagreeable flavour it is disguised by an excessive
use of pepper. Hence, their comyposition is so doubtful
as to be a byword; yet because it is possible to have
them pure, and their flavour is agreeable, as well as
for their convenience at table, they are in very general
use. .

The latter kind are prepared on the Continent, where
they are intended to be kept for use. Their nutritive
value is much greater than that of fresh sausages, since
the meat is very dry, and they are composed of meat
only, and, as a general expression, it may be stated
that they are equal to three times their weight of fresh
meat. Their flavour is agreeable and varied by cloves
of garlic. They are particularly adapted to the use of
travellers, soldiers in camp, and labourers, who cannot
cook their meat, but the cost in this country precludes
their use by the latter. Great care should be taken lest
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diseased pork may be thus eaten and cause the trichi-
nous disease.

In the island of Majorca each family makes a supply
| large enough for a year. They are made of pork ex-
- clusively, stuffed into large skins, and flavoured with
| spices, and are not considered ready for use until they
. have been kept six months. With bread, they constitute
| the ordinary food of all classes.

The Prussians, during their recent war with France.
. prepared sausages, which were in a high degree
| nutritious and not disagreeable. They consisted of a
| mixture of bacon, pea-flour, onions, salt, and condi-
' ments. The pea-flour was prepared after a patented
' method, by which it did not become sour, and the food
' remained good. The daily ration per man was 1 1b.,
| and it was only necessary to boil it in water for a short

time before eating it.

Black puddings and blood are much more frequentl y

eaten in large towns than in villages, since the fre-
quency with which animals are slaughtered in the former
renders the daily preparation of the latter possible.
They are prepared with blood, and chiefly that of pigs,
to which groats and various herbs with lumps of fat
are added. The whole is enclosed in a piece of the
intestine of the pig and boiled, but it is usual before
eating it to cook it further by frying it, with or without
previously warming it by immersion in hot water.
When quite fresh they are savoury and agreeable, but as
‘blood rapidly decomposes, they may become tainted
‘before being cooked, and when yet apparently fresh, and
if kept long after having been cooked, they lose their -
agreeable flavour and contain ammonia,

f[ihere 18 no doubt an objection to, perhaps a prejudice

against, eating blood, based in some degree upon the
prohibition to the Jews as contained in the Old Testa-
G 2
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ment : € Ye shall eat the blood of no manner of flesh :
for the life of all flesh is the blood thereof: whosoever
eateth it shall be cut off.’—Lev. xvii. 14; and also
on the common belief that the blood may be diseased
without offering evidences whereby the disease might be
recognised. As to the former, it may be scarcely neces-
sary to add, that we eat a portion of blood in flesh, and
that even when the animal is killed by cutting its
throat after the Jewish fashion, it is not possible to
extract all the blood from the body, and that even the
Jews must eat some of it. Moreover, blood contains
nutritive elements of great value, and is inferior only
to the flesh which is made from it.

The following is the composition of fresh blood in
1,000 parts :—

No. 28.
Water : ; % . - « 77900
Fibrin e : . . - " 220
Fatty matter . ! 5 & : 1:60
Serolin . . . - 5 X 0-02
Phosphorised fat . . . . 0-49
Cholesterin 3 5 ; : : 0-09
Saponified fat . ; . 3 1-00
Albumen . 5 : : 4 . 6940
Blood corpuscles : ; . . 141-10
Extractive matters and salts . : 6-80
Chloride of sodium . \ - : 310
Other soluble salts . ; 3 : 2:50
Earthy phosphates . 3 - . 033
Iron . : ; : : . 5 0-57

Besides salts of sodium, potassium, caleium, magne-
sinum, and iron, there is sugar; and in certain cases,
salts of copper and lead have been discovered.

The salts in blood perform an important 7éle in nu-
trition, and it may be well to indicate their nature in
the pig, sheep and ox, whose blood is used as food.
The following are the quantities per cent. of all the

salts :—
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No. 29.
Pig Eheep Ox
Phosphoric acid . | - . 365 148 1404
Alkalies . : - 4 . 49'8 a0 79 60
Alkaline earths . : : R i 487 364
Mineral acids and oxide of iron . 99 2454 22:32

If there be any ground for fear lest diseased germs
| should exist in the blood, it may be set aside by the
| consideration that a temperature at and above 212°
| if fully applied, will suffice to destroy all known
| elements of disease, and that blood when fresh and so
| cooked may be eaten with impunity. Having regard
| to these facts, and to the high price which is now paid
| for meat, I think it would be folly to object to the use
. of blood as a food under proper restrictions, one of
which should be that the animal from which it was
taken should not be in a state of disease.

The common snail has been occasionally eaten in
England and the vineyard snail on the Continent, whilst
slugs are commonly consumed in China. So far as
respects the use of the snail as food in England, it was
limited to the sick, and is probably a harmless and not
an 1ll-flavoured substance, but the quantity of nutriment
which it can afford is very small. The snail, in common
with other creeping things, was a forbidden food to the
Jews: ¢These also shall be unclean unto you among
the creeping things that creep upon the earth; the
~weasel, and the mouse, and the tortoise after his kind,
and the ferret, and the chameleon, and the lizard, and
the snail, and the mole.”—Tev. xi. 29, 30.

It is not desirable to occupy the pages of this book with
reference to foods which are of a somewhat disgusting
nature, or such as are rarely used by civilised people,
but it may be proper to name a very few of them.

The iguana, an enormous lizard, is commonly eaten
in Zanzibar; and lizards of smaller size, as the sanda,



S0 NITROGENOUS ANIMAL FOODS.

are frequently consumed by the low caste people of
India. Lizards were prohibited to the Jews as food
(Lev. xi. 30). '

The edible frog has long been used as food, and when
properly fed the hind legs are accounted by the French
as a luxury.

Snakes of many kinds are eaten in India and in other
hot countries where the inhabitants are extremely poor.

A small monkey (Cercopithecus griseoviridis) and a
frugivorous bat are eaten as delicacies in Zanzibar.

The bat (but of what kind is not stated) was pro-
hibited to the Jews as food (Lev. xi. 19).

The large white ants are eaten by many African
nations, in the absence of more agreeable foods.

Locusts are commonly eaten by the Bedouins of
Mesopotamia and other EKastern peoples, who string
them together and eat them on their journeys with
unleavened cake and butter. It is worthy of note, that
this food was not prohibited to the Jews. <Even
these of them ye may eat; the locust after his kind,
and the bald locust after his kind, and the beetle after
his kind, and the grasshopper after his kind.’—Lev. xi.
22, John the Baptist ate locusts and wild honey.

CHAPTER XI.
EXTRACTS OF MEAT AND FLUID MEAT.

THESE are prepared in two forms, viz., in a thick semi-
fluid state and as solids. 4

The very large proportions which the trade has
attained since Baron von Liebig lent his name to the
process by which the former kind is prepared, demands
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that the precise value of these foods should be well known,
and with the observations which have been made by
numerous scientific men, as well as the aid afforded by
popular experience, the task is far less difficult than
when T first called attention to the subject.

The extracts are prepared by boiling down the flesh
of animals, so that thirty-two pounds of flesh are said
to be required to prepare one pound of Liebig’s extract.

It is desirable to select lean cattle for this purpose,
and if we assume that the net flesh weight of an
average beast in Australia, the Brazils, and other meat-
producing countries in America, is 300 lbs., one animal
will yield only about ten pounds of the extract.

During the process, all the fat and as much of
the gelatin and albumen as can be extracted, are
removed from the solution of flesh, whilst the fibrin,
being insoluble, is mnecessarily left behind. Hence
there remain water, salts, osmazome and the extrac-
tives of flesh, or in general terms, the flavouring matters
and the salts of meat—thus leaving out all that is
popularly regarded as nutritious.

This substance varies in value according to the
amount of water (usually about 20 per cent.) which is
allowed to remain in it. The intense flavour of meat
which it possesses is like that of roasted flesh, and is
always the same.

The following are tests of its value :—

1. Sixty per cent. should be soluble in strong alcohol.

2. When dried at a low heat it should not lose more
than sixteen per cent. of its weight.

5. There should be no fatty matter or albumen.

4. There should be nine to ten per cent. of nitrogen.

9. The ash should be about twenty per cent., and
contain from one quarter to half its weight of potash,
besides about half that proportion of phosphoric acid.
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What is necessary to render this extract as valuable
as the meat itself for the purposes of nutrition is to
restore the substances which were rejected, and those
have been shown to be almost equivalent to the
whole meat. There is but little left in the extract to
nourish the body, and the elements which it really
possesses are salts which may be obtained otherwise at
an infinitely smaller cost, and the flavour of meat which
disguises the real poverty of the substance.

If it be asked why so much of the flesh is thus
unused, we answer that only the soluble parts of the
meat could be obtained in this form, whilst the insoluble
but most nutritious parts are left behind, and only such
of the soluble parts are retained as do not put on the
putrefactive process, and hence nearly all nitrogenous
matters are excluded. If it be further asked whether
the popular belief in the value of this food is altogether
based upon a fallacy, we answer, No ; for it is a valuable
addition to other foods, since it yields an agreeable
flavour, which leads to the inference, however incorrect,
that meat is present, and when prepared with hot
water and properly flavoured, gives a degree of ex-
hilaration which may be useful to the feeble, and is as
useful to the healthy as tea and coffee.

If, however, it be relied upon as a principal article of
food for the sick it will prove a broken staff, except to
those extremely feeble persons who can take very little
food, and are favourably influenced by slight causes.

Iis proper position in dietetics is somewhat more than
that of a meat-flavourer, but all that is required for nutri-
tion should be added to it. Thus, in the preparation of
ordinary soup and beef tea, the extract may be added to
the stock to increase the flavour, or it may be mixed
with white of egg, gelatin, bread and other cooked
farinaceous substance. Liebig, in a letter to the ‘Times,’
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stated that ¢ it is not nutriment in the ordinary sense;’
and Professor Almen has shown the small nutritive
value of this substance in the ¢ Transactions of the
Medical Society of Upsala, 1868.

It is not, however, to be entirely removed from the
list of foods and classed with condiments, for the salts
of flesh which it contains are valuable in the process
of nutrition; but it should be classed with such
nervous stimulants as tea and coffee, which supply
little or no nutriment, yet modify assimilation and
nutrition. Used alone for beef-tea it is a delusion.

The solid preparations contain a considerable pro-
portion of gelatin, and do not putrefy because the
gelatin has been dried. It is needful to use a much
larger quantity of these than of the semi-fluid extracts,
in order to obtain the same amount of meat-flavour and
salts, but by so much is the gelatin and thereby nutri-
ment increased. Hence its qualities and uses are not
identical with those of the semi-fluid extract, and when
derived from the same class of animals, both may be
advantageously used together. These solid foods are
not exclusively prepared from beef, but represent the
flesh of other animals, and offer a variety and delicacy
of flavour adapted to the wants of the sick.

Fruip MxEar.

A preparation of lean meat, by Mr. Stephen Darby,
has been introduced under the title of fluid meat, which
differs from the various extracts of meat in retaining
the fibrin, gelatin, and coagulable albumen. This is
effected by dissolving them as they would be in the
process of digestion in the stomach, and thus both
advancing them a stage in the process of digestion, and
enabling them to resist decomposition. One pound of
the fluid meat is obtained from four pounds of lean
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flesh, and assuming that all the nitrogenous compounds
in the flesh as well as the salts are present in it, it
must be a convenient as well as valuable food. The
following is Mr. Darby’s description of it :—

‘ Fluid meat contains all the constituents of lean meat,
mcluding fibrin, gelatin, and coagulable albumen. By the
process pursued these are all brought into a condition in which
they are soluble in water and are not any longer coagulable
on heating—in which state they have been designated pep-
tones. This change is effected, as in ordinary digestion, by
means of pepsin and hydrochloric acid. Lean meat, finely
sliced, is digested with the pepsin in water previously acidn-
lated with hydrochloric acid, at a temperature of 96° to 100°
Fahr., until the whole fibrin of the meat has disappeared.
The liguor is then filtered, separating small portions of fat,
cartilage, or other insoluble matters, and neutralised by means
of carbonate of soda, and finally carefully evaporated to the
consistence of a soft extract. But this process, whatever care
may be taken, leaves the flnid meat with a strong bitter taste.
This bitterness attaches always to meat digested with pepsin ;
and this, in the opinion of medical men, would wholly pre-
clude its acceptance and adoption as an article of food. In
order to remove this bitter taste, and to obviate the objection
to fluid meats on that ground, I have made many experimental
researches, and have at length discovered that the purpose is
completely and satisfactorily effected by the addition, in a
certain part of the process, of a small proportion of fresh
pancreas. The fluid meat so prepared is entirely free from
any bitter flavour.’

Mr. Darby regards these changes as exactly analogous
to the action of the pepsin and pancreatic juice on
food in the body.
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CHAFPTER XII.
ALBUMEN, GELATIN, AND CASEIN.

ALBUMEN.

Tris substance is familiarly represented by white of
egg, in which it appears as a bluish white, transparent,
and semi-fluid substance, at the ordinary temperature,
but when heated becomes opaque, yellowish white, and
hard, and when the drying process is complete it is
greatly reduced in bulk and resembles horn. Its che-
mical composition is as follows :—
No. 30.
C. 534 H. 70 0. 221 N. 5:7 Sulphur 2

It is also found in all compound animal structures and

food substances, as well as in the most important

vegetable productions 1n a somewhat modified form.
The composition of vegetable albumen is as follows :—

No. 31.
C. 54-0 T8 0. 224 N. 158

Albumen is by far the most important single element
of food, since it contains nutritive matter in a compen-
dious and easily digestible form, and being aimost with-
out flavour may enter into the composition of foods very
diverse in other respects, whilst it is adapted to every
variety of taste. Its composition is identical with that
of the same substance in the blood and tissues of man
and other animals, and may be used by the body or
incorporated in it with great ease, although it is neces-
sary that it should first be broken up, so as to form new
combinations. The following is the effect on the vital
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processes as shown by my experiments. Two good-sized
€ggs caused an average increase in the quantity of
carbonic acid evolved in respiration of -27, 45, and
‘13 _gra,in, and maxima of increase of ‘88, 1-12, and 38
grain per minute on different persons. The quantity
of air was increased 17 and 38 cubic inches per minute.

(Phal. Trams. 1859.)

Ten grains of dry albumen when burnt produce heat
sufficient to raise 12:65 Ibs. of water 1° Fahr., which is
equal to lifting 9,920 1bs. one foot high.

GELATIN.

This substance, although differing from albumen in
appearance, is very similar in chemical composition. It
is always found in a solid state, as in the tendons and
bones, and may be readily seen in the latter by im-
mersing them, for some days, in hydrochloric acid and
water for the removal of the mineral matter.

It 1s usually prepared as food from the tendinous
and horny structures of the hoof and heels and from the
skin and bones of animals, and when properly purified it
1s equally valuable from any of these sources. Care and
skill are, however, required to perfectly separate the
gelatin from other animal substances which are found
with it and would injuriously flavour it, and hence the
cost of one specimen may be thrice that of another.

When pure it is almost destitute of flavour, and,
unlike the albumen in white of egg, requires wine and
other substances to render it palatable. When, how-
ever, it has been properly prepared it is a very agreeable
food, and particularly for the sick, from its flavour and
readiness of mastication and digestion.

Its nutritive properties have been unjustly called in
question, because an elaborate series of experiments
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which were made in France, on the feeding of dogs
with ground bones showed that it could not alone
sustain life, but these experiments proved only that life
and health could not be sustained on one food alone,
and not that gelatin, when properly mixed with other
foods, is not a valuable aid to nutrition.

My experiments, and those of others, have proved that
it 1s a valuable food, sinee it increases vital action in the
same direction, if not in the same degree, as albumen, as
shown by the following details (Phel. Trans. 1859) :—

120 grains of dry isinglass prepared with 12 ounces
of water gave a maximum increase of -84 grain of car-
bonic acid per minute in respiration, and an average
increase during the period of its action of 45 grain.
The effect was quite equal to that of albumen.

It is time that the fallacy referred to should be
exploded, and that it should be no longer necessary to
allude to it, for it is the experience of all people that
jelly is a valuable food.

The purest kind is isinglass, and is that obtained
from the intestines of the sturgeon, and commands a
price far above that of ordinary gelatin. TIts advan-
tages are a lighter colour, less flavour, and greater
thickening power, go that it will produce a jelly clearer
and in greater quantity than ordinary gelatin. The
improvements which have been effected in the prepara-
tion of gelatin, and particularly in France, have, however,
provided new facilities for the adulteration of isinglass.

Although dried gelatin contains much nutritive
matter in a small compass, 1he same substance when
prepared for the table is greatly diluted by the addition
of water, and a considerable quantity must be eaten in
order to supply as much nutritive material as would be
found in a good-sized hen’s egg, and hence persons in
health partake of it as a luxury or as an unimportant
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addition to other foods, rather than as a useful article
of diet, and its merits as a food are not fairly tested.

Vegetable jelly is found in the juices of plants, as in
that of the vine, and differs but little in composition
from animal jelly. A substance somewhat similar is
found in various sea weeds, as the common green moss;
whilst gum, which is widely distributed throughout
the vegetable kingdom, has an analogous composition.

Birds’ nests, which are used in China and some other
Eastern countries as food, resemble isinglass in their
quality and flavour. They contain 90 per cent. of
animal and nitrogenous matter, which is secreted by
the bird itselfin the act of making the nest. Itis, how-
ever, a dear mode of obtaining gelatin.

CASEIN.

Casein is readily obtained by throwing down the
curd from milk and washing it repeatedly in pure water,
and is employed in the preparation of cheese cakes and
other agreeable and well-known foods. When dried the
composition resembles that of albumen and gelatin.

The effect upon myself of eating the casein thrown
down from one pint of good skimmed milk was to
increase the carbonic acid in the expired air by 1:54
orain, and the volume of air inspired by 28 cubic
inches per minute. (Phil. Trans. 1859.)
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CHAPTER XITII.
EGGS.

IT would not be possible to exaggerate the value of
eggs as an article of food, whether from their universal
use, or the convenient form in which the food is
preserved, presented, and cooked, and the nutriment
which they contain.

There is no doubt much difference in their flavour
according to the kind and feeding of the bird, for
that of the large egg of the sea gull is much
stronger than that of the duck, and both than that
of the common fowl or the plover, and that kind is
preferred which gives the sweetest and richest flavour.
The feeding of the fowl has far greater influence over
the flavour of the egg than is usually acknowledged,
for the egg of the stray fowl on the Irish bog is far less
rich than that of the well fed barn-door fowl or a fowl
which is in part fed on kitchen scraps. It is also well
known that the breed of the fowl greatly influences
the quality as it does the size of the egg, and the inter-
mixture of breeds which is carefully carried on is of
service in this respect.

But it is only within narrow limits that there may be
said to be variety, for there is no egg of a bird known
which is not good for food or which could not be eaten
by a hungry man. This is due to their similarity in
chemical composition, for there is always a white por-
tion and a yelk, the former consisting of nearly pure

albumen with water, and the latter of albumen, oils,
sulphur and water.
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The oil is separated from the yelk of hens’ eggs in
Russia and used for medicinal purposes, each yelk
yielding about two drachms. The yelk was also used in
the middle ages for the painter’s art before the dis-
covery of oil colours, as in the Chapter House at
Westminster.

The weight of an ordinary fowl’s egg is one and a half
to two ounces, whilst that of the duck is two to three
ounces, of the sea gull and turkey three ounces to four
ounces, and of the goose four ounces to six ounces.

When eaten by persons in health, it is customary to
use both the yellk and the white, but many sick persons
eat the yelk only on account of its flavour and digesti-
bility. 'When used in puddings or in the preparation
of a thousand delightful culinary compounds, it is more
common to separate the yelk from the white, and to
use one without the other.

When boiled it is usual to eat them before the white
or albuminous part has become entirely opaque by
the consolidation of the albumen, and there cannot
be a doubt that they are more readily digested in that
state than when further hardemed by heat. It is said
that an unboiled egg is more easily digested than one
that is cooked, but this may be doubted if the egg be
not overcooked, and unless the person eating it had been
accustomed to eggs in their uncooked state he would
not prefer it. Perhaps the most agreeable form is the
flaky state in which the egg may be obtained when
placed in cold water and eaten very soon after the water
has been boiled, but the effect of heat thus applied
varies with the time required to raise the jyater to
boiling point.

When, however, it is cooked by dry heat, as in pre-
paring omelettes, the albumen is more consolidated, and
the merit of the dish will consist in its retaining much
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. of the softness and all the flavour of the egg, notwith-

. standing the solidification of the albumen. There isno
food in which egg is required to be dried or in which

' the drying and hardening process should be carried far
beyond that of the boiled egg.

A very favourite compromise is the use of the raw

' egg with a stimulant both to render the compound more

| agreeable to the palate and more easily digestible, as
for example, wine and egg or brandy and egg, but of
the two the former is to be preferred. Another is the

| admixture of it with milk to render the compound more
nutritious, but if the milk be new and good, it is very
doubtful whether such a combination is not more fitted
to hinder than to promote digestion and nutrition.
When it is used it should be in a cooked form, as that
of pudding, and thereby be rendered more digestible.

A most delicious food is that of poached egg, as pre-

' pared in Fragce, Mexico, and the East generally, where
a pottery dish 1s used instead of an iron pan as in this
country, and the heat kept moderate by using charcoal
fires. The dish is very thick, so that it must be placed
upon the fire for a little time to become well warmed
‘through, after which butter, with pepper and salt, are
placed in it, by which the sufface is well lubricated
‘and a savoury mixture prepared to receive the egg. The
egg is then broken and dropped into it, and in a short
‘time turned so that both sides may be slightly browned,
‘but without breaking the yelk bag. When cooked, it is
served on the same dish and in the hottest state pos-
sible, and then the flavour is the most delicate and
perceptible. This food will often be eaten by the invalid
‘Wwhen others are rejected.

Eggs are not improved by keeping, but should be
eaten as early as possible ; yet they may be kept for days
or even weeks without material change by placing them

I
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on end in net trays and in dark corners and reversing
them daily. When intended to preserve them for months,
1t 1s necessary to adopt special means, and the simplest
and perhaps the best is to place them in lime or lime
water in a dark room, but as this renders the shell
more brittle, many are broken on being removed or
during the process of cooking.

The rapidity of intercourse between countries has
been so greatly inereased of late years, that Trish and
French eggs are frequently brought and sold in the.
shops in England within seven or fourteen days after
they were laid and whilst they still retain much of the
character of fresh eggs. This proceeds throughout the
warmer parts of the year, but the French and some
English farmers have the habit of accumulating eggs
laid at that season in order to send them to market
when they are scarcer and dearer, and hence eggs sold
in winter are not only dearer but inferior to those of
suminer.

Nearly 60,000 cases of eggs were imported into
London in 1870 from France, Belgium, Spain, Portugal,
and Hamburg, besides nearly 170,000 shipped to
Southampton, so that mearly one quarter of a million
of boxes were imported into these two ports. Of this
number four-fifths came from France alone.

The digestion of egg is not so rapid a process as
might have been anticipated, for the time is that of the
digestion of mutton, viz., three to four hours. _

The offensive character of decomposed eggs is such as
to prevent their use under ordinary circumstances, and
therefore the instances are few where disease is known
to have originated from that cause. The effect of
frying is more satisfactory than that of boiling eggs
which are in a state of decomposition, but such eggs are
generally cooked in puddings by which the flavour 1s
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disguised. Eggs in such a state should certainly be
. well cooked if eaten at all.

It may be doubted whether as much attention is paid
in England to the production of eggs as the utility of
the food demands, and particularly by the poor to

| whom their value is a consideration. Efforts should be

' made to induce all persons conveniently circumstanced

 to keep hens and ducks, and there is reason to believe
that ducks are more profitable than hens, having
regard to the number and size of the egos laid by them.

| The solid matter and the oil in a duck’s egg exceeds
that of a hen’s egg by so much as one-fourth,

An egg weighing 12 ounce consists of 120 grains ot
carbon and 172 grains of nitrogen or 15:25 per cent. of

‘carbon and 2 per cent. of nitrogen.
The following is the composition of a hen’s egg,
‘according to Lawes and Gilbert ;—

No. 32,
Fresh weight . . . : 1'8 - ounce
I:'I"j|I Wﬂight N . . . . 45 1
Fat -, s . 3 : 3 fEE.
Mineral matter |, : . . 08hEe
Kitl‘ﬂg&ﬂ » M . . . ‘036 1
G&Tbﬂﬂ . . # . . .ETJ 13
or, per cent,—

Dry matter . . . . : « 800
Mineral matter . 2 p . . . 14
Dry fat - X - . - e 1o
Nitrogen . . . . . . . 20
Carbon 1752

or Carbon and Nitrogen reckoned as Carbon . 20°56

LEEDS & WEST-RIDING
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CHAPTER XIV.

POULTRY AND GAME.

Tuis class of foods is an exceedingly large one, and
although it might not be difficult to name those which
are sold in the markets of this country, it would be
impossible to include all which are eaten as food by the
inhabitants of other, and particularly of the Eastern,
countries,

The animals which are regarded as game by our laws
are hares, pheasants, partridges, grouse, heath-game,
moor-game, black-game, and bustards ; but the following
are also protected : woodcocks, snipe, quails, landrails,
and conies.

The flesh of birds differs very considerably from that
of mammals in two respects, viz.: in the relative quan-
tity of fat and the quality of the juices. The fat of
birds is laid up in various parts of the interior of the body
as well as under the skin, but is very sparingly found
in the fibres or the juices of the flesh; and as it has a
flavour which is not regarded as agreeable, it enters but
little into the food of man. The juices are deficient in
red blood, and have a more delicate flavour than those
of adult mammals, but they differ less from those of
young mammals. '

The muscles of fowl differ little in their anatomical
structure from those of the mammalia, and are quite as
rich in nitrogenous elements, but are relatively poorer
in fat and salts. They are regarded as light foods,
and more fitted for invalids than strong men, or as an
adjunct to flesh rather than a food to sustain man.
This is due, however, rather to the delicacy or absence
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of flavour, than to any real deficiency of nutriment as a
food, so that a person could not be induced to limit
himself to this kind of flesh food alone, if he could
obtain beef or mutton. It should, however, be un-
derstood that it is a nutritious food, and one which
might be further produced with advantage to our food

| Tresources.

There is a general similarity of character by which
the flesh of this class of creatures is readily distin-
guished, but there are, at the same time, very appre-
ciable differences, according to the nature of the bird,
and its breed, food, and feeding. The flesh of the
domestic fowl differs very greatly, both in fulness and
delicacy of flavour, in different specimens, and the flesh
of a graminivorous is very readily distinguished from
that of a carnivorous bird. The flesh of a fish-eating
bird, as the sea-gull, and of a carrion bird, as the crow
or buzzard, is disagreeable; and even a domesticated
fowl, as the duck, may be rendered disagreeable by
being fed on fish.

The flavour of wild birds is fuller and stronger than
that of domesticated birds, and the flesh is richer in
nitrogenous, as it is generally poorer in carbonaceous,
matter. The structure is also closer and firmer, so that
in the fresh state it is regarded as hard, and tough,
and it is desirable, if not necessary, to allow the pro-
cess of decomposition to commence, in order to cause a
separation and softening of the fibres. Hence, whilst a
domestic fowl is eaten when quite fresh, a wild fowl
18 kept for many days, or for weeks, before it is cooked.

There is, however, much difference in this respect
according to the habits of the birds, as well as to their
nature ; for larks, sparrows, and other small wild birds,
feeding on insects or grain, are both rich and delicate
food when properly cooked >
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It may also be added, that the young of flesh-eating
birds, as the rook, may be eaten, when the adult bird
would be repulsive. Rook-pie is a dish which but few
despise, and has a fulness and lusciousness of flavour
which excels any dish of graminivorous birds.

The crane, bustard, curlew, and heron were eaten by
our Norman invaders and their descendants; and it is
related of the Conqueror that he attempted to strike his |
favourite, William Fitz-Osborn, for serving up a crane
when half roasted. As the crane and heron feed chiefly
on frogs, fish, and other animal food, they would not be
an acceptable dish at the present day. Theywere directed
to be larded with fat of pig or bacon, and eaten with
oinger,

The peacock and swan were in great repute as a dish
at high festivals, and may be seen carried in state in
drawings of the middle ages. As a matter of historical
interest, it may be recorded that on the visit of the
Prince and Princess of Wales to Chatsworth, they
lunched with the Duke of Rutland in the ball-room of
Haddon Hall, on December 20, 1872, and were served
with the two ancient dishes already referred to, viz.,
boar’s head and peacock pie. The pea-hen is still occa-
sionally eaten, and has a flavour intermediate between
that of the common fowl and the pheasant.

Many of our smaller birds, as quails, rails, teal, wood-
cock, and snipe, were not used as food in the fourteenth
century, and the aborigines of Britain were deterred
from eating hens or geese by snperstitious fear.

There is no reason to believe that the flesh of any
bird is injurious to man; but it is enly certain people,
as the low caste natives of India, who would eat earrion
birds, except as a last resource; and even in reference
to these it may be doubted whether poverty has not led
to this degradation of taste.
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The flesh of the male bird has usually a fuller flavour
. than that of the female, whether we refer to domesti-
. cated or wild animals, but particularly to the latter, as
will be remembered by one who has shot and eaten the
' magnificent wild turkey of the Western States of
| America.

. In reference to domesticated fowls, it may be added
| that the capon retains some of the strength of flavour
. of the male bird with much of the delicacy of the
female. The merits of this mode of prepariog poultry
for the table are not sufficiently appreciated in our
day, but were well known to our ancestors in the
middle ages.

There were numerous birds, and particularly the fiesh
and fish-eating birds, which were prohibited to the
Jews. The list, as given in Lev. xi., is as follows :(—
The eagle, ossifrage, ospray, vulture, kite, raven, owl,
night-hawk, cuckow, hawk, little owl, cormorant, great
owl, swan, pelican, gier eagle, stork, heron, and lap-
wing. -

The blood of the common fowl differs very con-
siderably from that of red-blooded animals, since the
salts of iron, upon which the red colour depends, are in
the fowl only 2-11, whilst they are 24 or 25 per cent. of
the salts in beef and mutton. So far it is inferior, but
in another guality it is superior; for the phosphates,
which are said to play so important a part in regene-
rating mervous tissue, are three times more abundant in
the latter than in the former.

The following is the average chemical composition of
the flesh of ponltry when fit for the market, in 100
parts :—

No. 33.
Water T4 Nitrogenous 21 Fat 3-8 Salts 1'2

The goose, wild goose, gosling, duck, wild duck,
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canvas-back duck, widgeon, teal, quail, water-hen,
grouse, black game, prairie hen, partridge, pheasant,
woodcock, snipe, cygnet, capercailzie, pea-hen, Guinea
fowl, turkey, and larks, are amongst the birds with
which we are well acquainted as food. They have their
own special flavours, and are not eaten indiscriminately;
but they are too well known to render it mnecessary to
particularly describe them apart from the general cha-
racters of the whole class.

The flesh of rabbit has a nearer resemblance, in
general and nutritive character to that of the hen
than of its wild congener, the hare. It is pale in
colour, somewhat loose in texture, without a well-defined
flavour, and is digested with ease. It is eaten by the
convalescent, from the delicacy of its flavour and its
digestibility ; whilst it is consumed by the healthy, with
condiments to provoke the appetite, and rather as a
change than as a staple article of food.

The constant use of this food soon induces satiety,
and even disgust.

The flesh of the hare and leveret is much darker in
colour, harder in texture, and fuller of flavour than
that of the rabbit, and is one of the most nutritious
kinds of flesh. Its digestibility is less than that of
rabbit, and it is a food for the healthy rather than
for the sick. It is the practice to hang this meat for a
considerable period before it is cooked, not only because
the flavour is thus improved, but it is rendered much
more easy of mastication and digestion.

The Jews were prohibited from eating the rabbit and
the hare, but the sanitary reason, if any, for so doing 1s
not clear :— ¢ And the coney, because he cheweth the
cud, but divideth not the hoof; he is unclean unto
you. And the hare, because he cheweth the cud, but
divideth not the hoof; he is unclean unto you.’—Lev.
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x1. 5, 6. It may also be added, that our British ances-
tors refused to eat hares from a religious objection to
them.

Squirrels are not eaten in this country, but they arve,
nevertheless, an agreeable and highly nutritious food.
It is not unusual in the Western parts of America, as,
indeed, in all new woodland countries where they
abound, to eat them occasionally. The flesh is very
dense and gelatinous, and, judging by our own expe-
rience, may be described as luscious and satisfying.

The flesh of the racoon is sometimes eaten.

CHAPTER XYV.

FISH,

THE varieties of Fish which are used as food throughont
the world are almost infinite. No fower than forty-five
are quoted by Dr. H. Simpson as eaten in only one
locality in India, viz., Dacca. (Report on Dietary, 1862.)

Those with which we are the best acquainted are,
cod, ling, plaice, turbot, sole, sturgeon, haddock,
whiting, herring, sprat, mackerel, pilchard, eel, mullet
(red and grey), skate, halibut, pike, carp, tench, roach,
perch, salmon, trout, bream, anchovy, whitebait, and
smelt.

The use of fish is doubtless greatest in those countries
where it is the most readily caught, and where poverty
80 abounds that many can obtain only that kind of
flesh, This is particularly the case with many parts

of India, the Mediterranean coast of Spain, and the
Western coast of Ireland.
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Many kinds of fish were eaten in this country in the
fourteenth century, as the sturgeon, salmon, pike,
haddock, codling, roach, tench, turbot, plaice, eel, the
conger eel, mackerel, sole, lamprey, loch, &ec.; and,
although this has been doubted, recipes for the cooking
of them at that period still exist. ;

It is said that a fish-eating people are ill nourished,
and in Eastern countries are particularly liable to be-
come leprous. If this be so, it must be associated with
such poverty as prevents the inhabitants from obtaining
a proper variety of flesh food and vegetables. Certain
districts on the Mediterranean coast of Spain are cited in
illustration of these facts, where there is a fish-eating
and a poverty-stricken population; and if we turn to
another fish-eating community—that of parts of the west
coast of Norway—we find the disease, although some of
the people are characterised by robustness of health and
great physical strength. In the latter case, however,
the consumed fish is chiefly the red-blooded salmon,
which approximates in character to the flesh of the
mammalia, and there is not an universal exclusion of
ordinary flesh from their dietary.

Tt is not desirable that fish should be the sole kind of
nitrogenous animal food eaten by any nation ; and, even
if milk and eggs be added thereto, the vigour of such
a people will not be equal to that of flesh-eating nations.
At the same time, the value of fish as a part of a dietary
is indicated by the larger proportion of phosphorus
which it contains, and which renders it especially fitted
for the use of those who perform much brain work, or
who are the victims of much anxiety and distress.

Fish are generally divided, for the purposes of food,
into two classes—viz., into white-blooded and red-
blooded, of which cod may represent the former and
calmon the latter. It also varies in flavour, not only on
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this ground, but from the presence of oil in the flesh ; so
that some kinds of fish, as the sole, contain but little,
whilst others, as the eel, contain much. Moreover, in
some, as the salmon, the oil is distributed through-
out the muscular tissue, whilst in others it is stored
up in the liver, as in the cod. As a general expres-
sion, it may be stated that the flesh of white fish con-
tains far less oil than that of red fish.

It is therefore evident that, whilst the term fish ma y
be applicable to an infinite number of creatures, it
represents very different nutritive values—a difference
far greater than exists in the flesh of the mammalia—
and it is very difficult to give an adequate expression by
simply stating the composition of one or two specimens.
The following must, therefore, be accepted as a general
expression only: per cent.—

No. 34,
White fish . . Water 78 Nitrogenous 181 Fat 2-9 Salts 1
Salmon , . . wo 7 ” 16-1 » 00 e

The following table, arranged to show points of con-
trast, indicates the composition of several kinds of fish
in their fresh state, according to Payen : per cent,—

No. 35.
Water Dry substance Fat Nitrogen
Conger ael - « 79°909 20091 9021 2172
Eel . . . . 62076 37924 23-861 2:000
Whiting : g . B82:950 17050 0-383 2416
Mackerel ‘ o G275 31725 - 6758 3747
Pike . . . . 17630 22:470 0602 3258
Sola S wi . 86°144 13856 0-248 1-911

The same authority gives the following as the ulti-

mate elements of dried substance, free from fat, of four
well-known fishes : per cent.—

No. 38,
. H. H. 0.
Eel . < . . . 062999 7474 14-644 19:294
Mackerel , P . « 81515 6:902 15:836 19:6 )8
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C. H. N. 0.
Sole . . . . . 48795 6681 15460 20°032
Barbel . . . . 460027 6:800 15635 22-783

The effect of white fish upon the vital functions is
much less than that of the flesh of the mammalia, and
1s probably less than that of poultry, but is greater than
that of eggs. The nutritive value of the flesh of a red-
blood fish, as salmon, differs but little from that of the
red-blood flesh of other animals. Thus, in my experi-
ments, eight ounces of fresh salmon cansed a maximum
mcrease in the quantity of carbonic acid in evolved
respiration of ‘84 grain per minute in sixty-five
minutes, and so far it was equal to flesh meat. (Phil.
Trans. 1859.)

It is well known that fish are out of condition in the
spawning season, and are then less fit, or even unfit for,
food. Sir Robert Christison shows the deteriorated
state of salmon at that period by the following analysis
of equal parts of the dorsal and abdominal flesh: per
cent.—

No. 37.

Clean , . . O0il 1853 Nitrogenous 19:69 Salts 0-88 Water 60-89
Foul S T L e 174 17-07 ,» 088 o 808

Hence, whilst there is a diminished proportion of nitro-
genous matter in the flesh of the foul fish, the chief
deterioration is in the quantity of oil, which is reduced -
by 17 per cent., and is replaced by water. Whether,
therefore, we consider the reduced nutritive value of the
food, or the destruction of an animal which in a few
months would have yielded twice the amount of food,
the use of foul fish is properly forbidden.

Nothing, perhaps, could be more striking than the
contrast of the same fish in its clean and foul state, as
shown by the painted casts of Mr. Frank Buckland.

A member of the family of Salmonide, the capelin
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which is as large as a smelt, abounds in shﬁa.!a in the
Arctic seas, and might be largely imported into this

country. '
Prof. Gulliver, F.R.S., makes the following remarlks

on edible sharks, better known as ¢ Canterbury gur-
nets ’ :— )

‘ Risso, the ichthyologist of Nice, says that the porbeagle 1s
good eating, and thus much used and esteemed by the people
of the Mediterranean. Some of the smaller members of the
shark family afford an almost constant and very bountiful
supply of valuable food to the poor people of the Shetlands
and Hebrides and other parts, and at Canterbury may occa-
sionally be seen loads of skinned fresh fish, each about 18 in.
‘long and 2 in. thick, They are commonly brought up North-
gate into the city, where they are sold, under the fictitious
name of ¢ gurnets,” as cheap food, which is said to be agree-
able and wholesome. They belong to a small species of shark,
known at Hastings as Robin Hursts, elsewhere as rough
Hounds, and to naturalists as the small spotted Dog-fish—
Seylliwm canicula, At Canterbury these fish always arrve
decapitated, gutted, and skinned, probably to conceal what
they really ave, and to serve the cabinet-makers, who are said
to use the skins to smooth down or polish the surface of their
work, This fish, under the name of morghi, is commonly used
in the west of Cornwall for soup, which is much liked by the
natives. The Pricked Dog-fish or Hoe (Spinax acanthias), so
abundant as to be contemptuously rejected on the Sussex
coast, is considered valuable as diet in the Scottish islands,
where these fish are dried for this use, and a large and profit-
able quantity of oil obtained from their livers; and in the
west of England the same fish is used and much valued as
excellent aliment, both fresh and salted, by the fishermen and
others. The smooth-hooped or skate-toothed Shark (Mustela
levis), a fish about a yard long, is esteemed as delicate food in
the Hebrides. And indeed, when we consider the constant
abundance of food and oil for man offered by the small sharks,
it seems lamentable that they are so much despised and wasted
on most parts of our coasts’
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The market value of fish differs extremely with the
season, weather, and kind of fish; but, under ordinary
circumstances, fresh herring offers the largest amount
of nutriment for a given sum of money of any kind of
animal food. A fresh herring weighing 4} ounces, and
costing %d., contains 240 grains of carbon and 36 grains
of mitrogen; and a dried herring, weighing 3 ounces,
and costing 2d., contains 269 grains of carbon and
41 grains of nitrogen. The largest and best flavoured
herrings are obtained from Loch Fyne.

Hence, herring is of great value to the poor man,
whilst salmon, which centuries ago was the poor man’s
food, is of all fish the most to be desired for the richer
classes; and whilst the former is abundant without the
aid of man, the latter demands the protection of the
law that it may increase. The cost of the former is
scarcely under the control of man, whilst that of the
latter may be greatly reduced as the supply increases,
and the present monopoly in its capture and sale is
broken up. Perhaps no subject, in reference to food,
demands and will repay greater care in production, and
freedom in sale.

The most delicate of all kind of fish is probably the
whitebait, when properly cooked and served; but it is
said that the smelt, when newly caught in the Humber,
is almost its rival in that quality.

The lamprey, which was so commonly eaten in the
middle ages, is now rarely mentioned, but it may be
obtained, and is an agreeable food.

Eels are a luscious and favourite dish wheneverthey can
be obtained. Those from Ballyshannon, and other Irish
rivers, are accounted the best in this country, inasmuch
as the flavour of them is rich and agreeable and their
size convenient. Those of the fenny districts of Lincoln-
shire and Cambridgeshire, and from Holland, which are
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found in the dykes, are also good, but their size is com-
monly less than those above mentioned. They are found
chiefly in comparatively still waters, where there is a
deep deposit of mud, and particularly in the great
lagoons of the Adriatic, whence, under the name of
G{i}gitane, an enormous quantity of large repulsive-look-
ing eels are obtained. More than one million pounds
are imported into Naples alone every year, for the fish
is the national dish of both rich and poor. A more
striking idea of numbers of living things than that
derived from the young eels as they ascend the rivers
i Ireland can scarcely be conceived. The sides of the
river seem to be a solid mass of wrigglin g lines, stretched
out for miles in length.

The use of fish by the Jews was greatly restricted,
for the prohibition extended to all fish without scales and
fins. ¢These ye shall eat of all that are in the waters :
all that have fins and scales shall ye eat: and whatso-
ever hath not fins and scales ye may not eat; it is
unclean to you.—Deut. xiv. 9 and 10. ¢ Whatso-
ever hath no fins nor scales in the waters, that shall be
an abomination unto you’—Tev. xi. 12. Hence cod,
whiting, eel, and all kinds of shell-fish are forbidden.

It may also be added, that the aborigines of Britain
objected to eat fish, whilst they were not unwilling
to eat seals and porpoises (doubtless without enquiring
into classification), and recipes of the fourteenth century
are still extant, which prescribe the proper mode of
cooking those creatures.

Fish is prepared for the table in every known mode
of cooking, but most frequently by boiling, and much
pains are taken by cooks to garnish it and to provide
suitable sauces. Very commonly it is cooked in the
mass, but sometimes in slices. The preparation of the
slices is called crimping and should be performed
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immediately after the fish has been caught, and before
the rigor mortis has set In. The flesh is then easily
divided, and there is a slimy or creamy fluid lying
between the layers of muscles. In this state, the flesh
of salmon is said to be curdy, and is believed to be
more digestible and to possess a more delicate flavour
than at any other; but it passes off in a very short
time.

Opinions differ as to the advantage of keeping any
kind of fish for twenty-four hours before it is eaten ; and
whilst some affirm that the flavour is increased by the
delay, the majority of people prefer to eat nearly all
kinds at the earliest possible moment after capture.
Our own opinion coincides with the latter view; and
in order to retain fish alive until they are required
for the table it is desirable to adopt the plan in use in
certain parts of Wales, and on the Continent in refer- -
ence to fresh-water fish—that of placing them in a box
or tank, through which a stream of water constantly
flows, or in an enclosed part of the sea, in reference to
sea-water fish. -

Salmon when eaten almost immediately after capture
is still called Calver Salmon in Lancashire, and in
that state it was eaten by our forofathers. Recipes of
the fourteenth century mention Ualwar Salmon, which
was prepared with almonds, rice, milk, and pepper.

The recipe for a Lenten fish-soup of the same period
may be of interest:— |

¢ Take the blode of pykes oth’ of cong (conger eel) and nyme
the pafic’h of pykes, of cong and of grete code Iyng, and bolle
b tendre and mynce he smale and do ha i that blode. take
crust’ of white brede and styne it thurgh a cloth. thenne
take oynofis iboiled and mynced. take pep and safron wyne.
Vyneg aysell oth’ aleg and do th'to and siie forth.

Jellies of fish and flesh were in common use in the
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middle ages, and probably at the Conquest. The fol-
lowing recipe of the fourteenth century possesses an
interest, since it shows that fish was in use earlier than
Henry VIIL.’s reign :—

‘GELE or FyssH.

‘Take Tench, eelys, pykes, turbut and plays, kerue (carve)
hé (to) pecys. scalde hé and waische hé clene. drye hé wt
a cloth. do hé 1a pane. do th'to (thereto) half vyneg and
half wyne and seethe it wel. and take the Fyssche and pike it
clene. cole (strain) the broth thurgh a cloth ito an erthen pane.
do th'to powdd of pep (pepper) and safron ynowh. lat it
seethe and skym it wel whan it is ysode. dof (do of) the
grees clene, cowche fisshe on chargeds and cole the sewe
thorow a cloth onoward and sie it forth.’

- The roe of fish whether fresh or dried is esteemed
a luxury, and is also nutritious. The dried roe of the
salmon and cod is very commonly eaten in this country ;
whilst in Russia the roe of the sturgeon and alliad
fishes is preferred, and the preparation and sale of it is
now a large branch of trade, under the name of caviare.
A similar preparation, from the roe of the cod and other
fish, is also eaten in Sweden and other parts of northern
Hurope, under the same name.

Fish are generally pickled in a very simple mannmer,
since they are rubbed with salt, and thrown into a cask,
with layers of rough salt, until the cask is filled, and in
this state they will keep for some weeks. This is the
usual mode of treating herrings, but large fish, as cod,
are cut open, and salted both on the inside and outside.

A favourite mode of pickling pilchards in Cornwall is
much more complicated. Those fishes are cut open,
and have their heads, tails, and fins cut away, after
which they are washed, and rubbed on the inside
with salt, and various kinds of pepper and other
spices. They are then placed in layers in a jar, sepa-

I
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rated by bay leaves, salt, and spices, and so laid, layer
on layer, until the jar is filled, after which they are
covered with vinegar, tied over, and exposed to a gentle
heat for several hours. So prepared, they will keep
several weeks, and are a savoury as well as good food.

Salmon is often preserved by being cut open, salted,
and dried in smoke, and is a good and agreeable food.
Haddocks are slightly salted and dried, and herrings
are smoked and dried, as well as salted.

According to Frankland’s experiments, ten grains of
whiting, when entirely consumed in the body, produce
heat sufficient to raise 2:32 lbs. of water 1° F., which
is equal to lifting 1,569 lbs. one foot high.

LEEDS &WESTRICING

MEDICO-CHIRURGICAL SOCIETY
CHAPTER XVI.

SHELL-FISH AND TURTLE.

Tr1s class may be conveniently subdivided as foods into
gelatinous and fibrinous, the former being molluses, and
represented by the oyster, mussel, whelk, and cockle,
which are soft, and easily masticated and digested ; and
the latter crustaceans, represented by the lobster, cray-
fish, and crab, which abound 1n true muscular fibre, and
are less easy to masticate or digest.

The whole class is very extensive, and embraces mem-
bers unknown to our markets, but everywhere regarded
as a luxurious rather than as a necessary food. Oysters
although of one species only, the Ostrea edulis, differ
oreatly in size and flavour. They were eaten by our
forefathers in the middle ages, if not earlier, and are
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found in many parts of the coast of Great Britain and
France, where they are more carefully protected and
cultivated than heretofore. The most delicate in flavour
are called Natives, and grow more particularly off the
coast at Whitstable ; but owing to their great scar-
city and very high price, a variety has been imported
from America, the Ostrea Canadensis, which is an excel-
lent substitute, and costs scarcely half so much. The
importation has already assumed considerable propor-
tions, and it is desirable for both countries that it
should be yet greatly increased. |

The historians of Alexander’s expedition state that
there were oysters a foot long in India, and Sir J.
Emerson Tennent found them in Ceylon 11 inches by .
5 inches. The largest which are known in our markets
do not attain to more than half that size, and although
containing a far greater amount of nutritive matter
than the small Whitstable oyster, their flavour is not
so delicate, and they are much cheaper than the smaller
variety.

The oyster abounds in the mangrove swamps of Zan-
zibar and other Eastern countries, and a well-flavoured
variety is found in Chumbi Island.

Oyster-beds are found in estuaries, or other places on
the coast, where the ses is tolerably quiet and the
water not very salt, and where there are supports to
which the oysters may attach themselves, Their extent -
may be very great, and whilst it ;s probable that there
are an infinite number of such beds at present unknown
to us, we are acquainted with enormous banks on the
coast of Georgia, and know that even mouths of the sea
have been closed by them. The oyster is hermaphrodite,
and produces young by millions, so that the shallow
seas might well be filled with them if all the product
lived and in their turn produced oysters; but, in fact, only

12
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a few in a million succeed in attaching themselves to
the parent shells, or to rocks, or to pieces of wood, sea-~
weeds, or clumps of reeds or grass, so as to remain in the
bed, whilst an infinite number become detached, and
die, or are eaten by fish, reptiles, and birds. The great
oyster-beds of Georgia are called racoon-banks, because
the racoon frequents them in search of the oyster as
food.

When an oyster-bed has been discovered, it has
usually been impoverished, and sometimes destroyed,
by continued and careless dredging, so that too great a
proportion of oysters has been removed to emable the
bed to be maintained. Laws regulating this fishery
have been in force for mearly 500 years; but more
stringent ones have now been established, and, with
the influence of public opinion and self-interest, will
probably restore our supply of this favourite luxury.

Artificial beds have been prepared from the time of
Sergius Orata, who established them at Baiwm, to our
own day, when the French have converted the shores of
a whole island (the Isle of Ré) into oyster beds, and
our own countrymen are adopting the same expedient.

The oyster is not a food of high nutritive value, but
is nevertheless useful to the sick, whilst its delicacy
of flavour leads to its selection when other foods are
rejected.

The more usual mode is to eat it when uncooked,
and it is very doubtful whether cooking increases its
digestibility. It is, however, possible that the flavour
of scalloped may be preferred to that of the raw
oysters, or that the vinegar which is usually eaten with
the latter may be disliked or may disagree with the
stomach, but with such exceptions the usual method
of cating them raw is to be preferred. When oysters
are to be cooked it is meedless to obtain those of the
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finest quality, for the flavour is in great part changed
by the cooking, and a larger and coarser oyster is
equally good.

Mussels, cockles, whelks, limpets, and scallops, are
cheap and abundant, and are commonly eaten by the
poorer classes.

Lobsters and crayfish were known to and eaten by
our ancestors at least 400 years ago, and in a recipe of
the date of 1581, it is directed to roast the lobster in
its shell in an oven or in a pan and eat it with vinegar.
-They rank higher in price and are certainly more deli-
cate in flavour than crabs, but at the same time they
are tougher and more difficult to masticate and digest.
It may be doubted whether there are any foods which
are so little desirable in a sanitary point of view, or which
so frequently cause indigestion, yet they are extremely
popular as a change of food and a luxury, and are as
agreeable to the eater as useful to the doctor. They
consist chiefly of muscular fibre which is not rich'in oil,
so that they are most frequently eaten with oil and con-
diments in the form of lobster salad, and should be cut
into very thin slices and well masticated.

The crab offers a much larger proportion of non-
muscular material than the lobster, and is fuller of
flavour and more easily masticated. It is believed to
be also somewhat difficult of digestion, and the flavour
1s apt to repeat itself in the mouth for many hours after
the food has been eaten, but it cannot be so difficult of
digestion as the tough tail of the lobster or crayfish.
The muscular structures in the limbs are also less tough
than in lobsters, but they elude the teeth and are not
perfectly masticated with ease.

Hence we are of opinion that whilst erab is cheaper,
1t is much to be preferred to Jobster as a food, if not as
a luxury,
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All the kinds referred to require the aid of condi-
ments, if’ not of a stimulating liquor, to promote their
digestion, and unless they are perfectly fresh it is desir-
able to correct the ammoniacal salts by an acid. A
composition of olive oil, pepper, mustard, and vinegar
18 a very suitable adjunct to the flesh when eaten.

Turtle (Chelonia), which is so costly and favourite a
food here, is meither scarce nor good in the tropical
countries where it is produced. The number of these
creatures lying on. the sandy banks when depositing
their eggs, or floating in the shallow bay, is almost
mnfinite, so that they might be the sole animal food of
the inhabitants of those regions, but neither the people
who live among them, nor sailors who remain there
temporarily, can continue to eat them.

Mzr. Bates, in his very interesting work, ¢ The Natu-
ralist on the River Amazon,’ writes :—

“ The abundance of turtles, or rather the facility with which
they can be found and caught, varies with the amount of an-
nual subsidence of the waters. When the river sinks less
than the average, they are scarce ; but when more, they can be
caught in plenty, the bays and shallow lagoons in the forests
having then only a small depth of water. The flesh 1s very
tender, palatable and wholesome ; but it is very cloying ; every
one ends sooner or later by becoming thoronghly surfeited. 1
became so sick of turtle in the course of two years, that I
could not bear the smell of it, although at the same time
nothing else was to be had, and I was suffering actual hunger.’

With such testimony, how may we explain the
favour with which it has always been received by
civilised nations, and the price which is paid for
it? Simply by the mode of preparation for the table.
The flesh is never served separately, but is made into
soup with a great variety of condiments, recherché wines,
like Madeira, and other agreeable adjuncts, and with
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high culinary skill. The soup so prepared is doubtless
luscious and rich, if not easily digestible ; but if, instead
of being rare and costly, it were a constant and cheap
dish, as it might be on tropical coasts, the appetite
would soon reject it, and disease rather than health
would follow its use. It must also be added that, as at
present consumed, it is accompanied by costly viands
and wines, which lend a gourmand’s charm to the
entertainment.

The expedients which are adopted by the natives in
cooking it, with a view to keep their appetite for it, are
worthy of note. Mr. Bates says :—

‘ The native women cook it in various ways. The entrails
are chopped up and made into a delicious soup, called sara-
patel, which is generally boiled in the concave upper shell of
the animal, used as a kettle. The tender flesh of the breast
1s partially minced with farina, and the breast shell then roasted
over the fire, making a very pleasant dish. Steaks cut from
the breast and cooked with the fat, form another palatable
dish.  Large sansages are made of the thick-coated stomach,
which is filled with minced meat and boiled, The quarters
cooked in a kettle of Tucupi sance, form another variety of food.
When surfeited with turtle in all other shapes, pieces of the
lean part, roasted on a spit and moistened over with vinegar,
make an agreeable change,’

There are numerous varieties of turtle which are fit
for food, but that which is the most agreeable in
flavour and is alone imported into this country is the
green turtle (Chelonia Mydas) which abounds in the
West India Islands. The edible turtle (Chelonia vir-
gata) and the Hawkbill turtle (Caretta vmbricata) in-
habiting the Indian Ocean, the estuaries of the Indian,
coast as well as the southern shores of the Atlantie, are

also well known and valued both for their flesh and
shell,
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The eggs of the turtle are eagerly sought after in the
countries where the turtle is found, and while fresh are
doubtless good food, but as they are hatched in the

warm sand they soon lose their freshness and are no
longer fit for food.

CHAPTER XVII.
CHEESE AND CREAM CHEESE.

- CHEESE is obtained exclusively from the milk of
animals, and its quality varies with the class, breed and
appropriateness of the food of the animal and the pro-
cess of manufacture. It was well known to the ancients,
and is mentioned by Homer, Euripides, Theoecritus,
and Aristotle, and in the 1st Book of Samuel, where
David, nearly 3,000 years ago, was directed to take ten
cheeses to the captain of his brethren (1 Sam. xvii. 18).

The most ordinary source of cheese is the milk of the
cow, and there are certain varieties of cows which pro-
duce much cheese and little butter, as there are others
of the contrary qualities. The kind of pasture is so
important that certain farms in the cheese-making dis-
tricts are prized for the cheese which they yield, and
obtain greater rentals accordingly. But cheese is some-
what largely made from goats’ milk on the continent of
Europe, and from the milk of camels and mares in the
Arabian deserts. -

The mode of preparation varies as to the application
of heat, the duration of the process, and the kind of
milk which is used ; and it is said that to this more than
to any other separate cause is to be attributed the excel-
lence of the Stilton cheese and the product of other
famous cheese-producing districts.
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The essential constituent is casein or the curd ; which
when pure consists of the following elements in 100
parts, and is the sole source of the nitrogen in which
cheese so much abounds :—

No. 38.
C. 53-83 0. 2252 H. 715 N. 1566

Casein alone is very difficult of mastication and
digestion when dry and eaten alone, and is not very
tempting to the palate. It 18, however, rarely made for
use in that form, for when prepared from the most care-
fully skimmed milk there will be some admixture of
butter and the usual proportion of salts in milk, and
when fresh and moist is an agreeable food.

Samples of cheese differ chiefly in the quantity of
butter which they contain, and in the flavour which is due
to the food as well as to the nature of the cow. The
best is made from new and unskimmed milk, so
that nearly all the butter of the milk 1S incorporated
with the casein in the production of a fat and rich
cheese, and in making Stilton cheese a further quantity
of eream is or should be added. When skimmed millk
is used the cheese contains very little butter, and is
called poor, so that according to the richness of the millk
in casein and cream is the richness of the cheese. A
proper admixture of the milk of different COWS 1s one
of the arts of cheese-making.

The process of cheese-making really consists in gently
warming the milk and causing the curd to be separated
by the addition of an acid. The acid used in this
country is that of the rennet, which is the dried stomach
of the calf, whilst in Holland it is muriatic acid, The
curd is connected with the cream op globules of oil
which pervade new milk, and the whole is separated by
means of a sieve and placed in a mould, where it is sub-
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ject to pressure until it has become consolidated into
one mass, after which it is turned out of the mould and
laid upon a shelf or the floor to dry. The temperature
of the cheese room should not be too low, and in order
to mature the cheese more perfectly and rapidly, it is
customary, as in the Stilton-cheese district, to heat
the room artificially and to maintain a tolerably equal
temperature of 65° to 70° by night and day for several
months. During the process the cheese is turned over
_every day or two and kept perfectly clean.

The stock of cheese is sold off at the end of the
summer, and although that which was made in the
early part of the winter may then be ready for use, that
made during the summer is improved by being kept still
longer. It is matter of opinion as to when cheese is
in its most perfect condition; but when it is new 1t 1s
tough and when old it is rancid, and experience has
assigned an age varying from nine to twenty months.

The poorer and cheaper kinds of cheese are largely
eaten in substitution of meat by the poor labourers
in South Wales, Somerset, Wilts, Dorset, and other
counties; but in districts where meat is obtainable by
the poor and the quality of the cheese is good, as in
Yorkshire, this habit does not prevail.

Luxurious kinds of cheese, as the Gruyére and Par-
mesan, are made from goats’ milk or an admixture of
soats’ and cows’ milk, and a certain degree of fermen-
tation is allowed in the process of manufacture. They
are not in any degree superior as food to our Cheshire
or Stilton cheese; but their mildness of flavour and a
certain character of texture fit them for the preparation
of macaroni and other foods.

The natural colour of cheese is a dingy white, and
 when cheese is highly coloured there has been an ad-
dition of annatto or other colouring matter. The green
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colour of Stilton cheese is due to a vegetable growth ;
but there are some kinds of cheese which are rendered
green by the addition of powdered sage leaves..

The value of cheese as an article of diet has not been
entirely established. If we consider it in its chemical
composition we find it very rich, richer than any other
known food, in nutritive elements, provided we select
a good specimen; but this varies, as has already been
pointed out, with the conditions of its manufacture,
The poorer the cheese the greater is the proportion of
the casein or nitrogenous element, whilst the richer
the cheese the greater is the proportion of fat or
butter which it contains; but in either case the propor-
tion of nitrogenous matterin a given weight far exceeds
that of meat.

There is, however, a long-standing belief that cheese
1s not easily digested, and in fact, that of any given
quantity much will pass off by the bowels unused, and
S0 far as this is true its nutritive value is lessened.
That it is true has been repeatedly proved by us when
determining the amount of nitrogenous matter which
appears in the fieces after eating cheese; but it is very
probable that this will be less in one who from infanecy
has eaten it daily than in one but little accustomed to
its use.

In my own experiments it was shown that the use of
cheese caused an increased excretion of nitrogen By the
kidneys as well as by the bowels, which proved that
part of it was digested and transformed in the system
and part passed off unchanged.

There is a popular belief formulated by Shakspeare,!
when he makes Achilles say, * Why my cheese, my
digestion,” that cheese although difficult of digestion
promotes the digestion of other foods, and this was

V Troilus and Cressida, act 11, scene 3.
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shown 1n my experiments by the increased quantity of
carbonic acid which was eliminated by the lungs under
its influence.

There is, therefore, good reason to consider that this
belief is well founded, and that whilst it may be proper
to eat a small portion of cheese, both for the nutriment
which it supplies and for the promotion of digestion, it
is not proper to eat a large quantity or to make it a
principal article of food and a substitute for meat.

The chemical composition of cheese varies so much
that it is not easy to state it with great precision, but if
we take a poor cheese made from skim milk and a good
cheese made from new milk we shall obtain tolerably
correct results. Thus the proximate composition, in 100
parts, is as follows :—

No. 39.
Skim milk cheese . . . Water 44 Nitrogenous 44'8 Fat 63 Salt 49
Very good new milk cheese ,, 36 . F IR |l IR 1

The quantity of carbon and nitrogen in 1 Ib. of mode-
rately good cheese is 2,660 grains of the former and
315 grains of the latter, showing how rich 1s this sub-

_stance in nitrogen. If the free hydrogen be reckoned
as carbon the former quantity of carbon becomes 3,283
grains per pound.

Professor Voelcher found that the poorer kind of skim
milk cheese yielded 2,345 grains of carbon and 364-3
grains of nitrogen per pound, the former made up of the
following items :—

No. 40.
Butter ; . . 6112 grains of carbon
GH,SE].II . " s ]-jﬂ'ﬁubﬁ L] ¥
Lﬂ-ﬂL.lﬂ ﬂﬂ-id ‘] - . 484 : 1) 11

Payen gives the following as the composition of the
cheese of different counties, in 100 parts :—

P |
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- No. 41.

“Water Nitrogen Fat Balt
Chester . . . L 8080 R 25:41 4-78
Marolles : . . 4007 373 28-78 593
Roquefort . . « 2663 507 32-31 445
Holland . 3 . . 41-41 4-10 2506 621
Gruyéres : - . 3205 540 2840 4:29
Parmesan 5 : . o031 548 2168 7:09
Brie 5 M 1 . . 0399 239 2483 063
Neufchatel . ; . 61-87 2:28 18:74 4:25

In my experiments (No. 124) the effect of eating the
casein from one pint of new milk was to cause a maxi-
mum increase of 1'84 and 92 grain of carbonic acid
in the expired air, with an increase of 28 cubic inches
per minute of the air inspired. Itis, however, curious to
note that my colleague in the experiment had no in-
crease ; and, in explanation, it may be added that he
diglikes cheese and says that it does not agree with him.
It 1s not at all improbable, from what has already been
stated, that cheese may produce different effects on dif-
ferent persons, and that the effect will bear some
relation to the desire for it. (Phil. Trans. 1860.)

The time required for the digestion of cheese varies
with its age and as the fat more. or less abounds; and
in a fairly good cheese of medium age it is from three
and a half to four hours. New cheese and poor cheese
require a longer time for digestion, inasmuch as they
are masticated with greater difficulty. Old poor cheese
also requires a longer time, for it is so hard as to be
almost incapable of solution in the gastric juices, and
if' a good cheese be old and greatly decayed it plays the
part of an irritant in the stomach which may cause a
form of indigestion, and be itself hurried through the
stomach into the intestines so rapidly as to almost pre-
vent its digestion.

It is probable that the establishment of cheese
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factories in America and in this country will tend to
produce cheese of more uniform quality. There are
now nearly 2,000 such factories in the United States,
and three or four have been opened in England during
the last five years. Itis necessary for their success that
there should be good pasture land and plenty of water in
the vicinity, and that the farmers should be able to take
their milk to the factory while it is yet fresh and new.
The manufacture of cheese by small farmers is not
always effected in the most cleanly manner, neither
with the uncertainty of seasons is it always lucrative.

Ten grains of good cheese when consumed in the
body produce heat sufficient vo raise 11°2 Ibs. of water
1° F. which is equal to lifting 8,649 Ibs. one foot
high.

CrEAM CHEESE.

Cream cheese is also practically found of two quali-
ties and in two conditions. It usually appears in the
London market as new curd containing but little fat,
and placed upon straws. If eaten in this state there
is but little flavour of cheese, whilst the prevailing
flavour is that of the whey which is allowed to abound
in it. After a few days the process of decomposition
begins, and the cheese assumes a less solid but more
creamy appearance, whilst its flavour is richer than
before. As this proceeds an odour of a very disagree-
able kind arises, and ultimately the cheese assumes a
semi-fluid or fluid aspect, and is offensive to both the
senses of smell and taste. The proper course is not to
eat it until the process has begun.

The cream cheese which is produced in Lincolnshire
is far richer in quality than that now referred to, and
has a very agreeable flavour. It may also be kept for a
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longer time without becoming offen sive, but as it ig
ready for use early it is not usual to keep it.

Some foreign kinds, as Neufchatel cheese, which
is imported in little pillars, somewhat resembles the
Lincolnshire cheese in quality, and when exposed to the
air does not run into a liquid but gradually shrinks and
dries up. Yet the outside may become soft and yield an
offensive odour. This cheese is rarely obtained until it
has been kept for some time, and not unfrequently
vegetable growths occur in it and on it before it can be
eaten.

Cream cheese is more digestible than ordinary cheese,
both because it is softer and may be readily masticated,
and has a less proportion of casein. Tt 18, moreover,

probable that the process is effected in from two to
three hours.

B Non-Nitrogenous.

CHAPTER XVIII.

BUTTER, GHEE, LARD, DRIPPING, AND OILS.

THE non-nitrogenous animal foods are Very numerous,
but belong to only one class, viz., fats, and as they have
much similarity in composition and action, it will not
be requisite to refer to them at great length.

It is desirable to premise that fats which are used as
food are naturally divided into two sub-classes, differing
as to the temperature at which they remain fluid ; so
that at one temperature we have solid fats and at
another oils ; but it is needful to add further, that even

such fats as are solid at a given temperature contain also
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oil which, when separated, remains fluid. Hence the
division of the two great classes of fats into stearine or
margarine and oleine.

In treating this subject it will not be necessary to
refer to the great advances which chemistry has made
in determining the nature of fatty compounds, and
which have brought to light a vast number of substances
which were unknown at the time when Chevreul made
the researches which are still the foundation of our
knowledge of fats, for they have little bearing upon the
subject of food. It will suffice, if we proceed to indicate
those animal fatty substances which are commonly
used as food.

BuTTER.

Butter was unknown to the ancient Greeks, as may
be inferred from the absence of any reference to it by
Homer or Aristotle. It was also unknown to the
aborigines of these islands, and was not in common use
in England until after the fourteenth century, whilst to
this day it is less frequently eaten by barbarous than
civilised nations. |

It is obtained from milk, and chiefly from that of the
cow, in which it exists as minute globules scattered
through the whole substance so long as the fluid is in
motion, but when at rest it rises to the surface and
constitutes cream. Tt is separated generally by churning,
but in a rougher and readier way by heating the milk
and shaking it, as in India, Texas, and other very hot
countries, where the labour of churning is not desired
and waste of butter and milk not important.

It is the best known of all this class of sub-
stances, but it is eaten in very different quantities ;
from the large cupful before breakfast, as drank
by the Bedouins near the Red Sea and the Persiap
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Gulf, to the scarcely perceptible layer on the bread
eaten by the needlewomen of London, and the supply is
limited by pecuniary means rather than desire, It
1s also the form of separated fat which is less frequently
disliked by consumptive people and invalids generally,
as was shown by me in an enquiry into the state of 1,000
patients at the Hospital for Consumption, Brompton.’

The flavour, however, differs according to the animal
from which the milk was derived, so that butter from
the bison in Egypt and India, and from the goat, has
a strong taste; but it also varies with the food of the.
animal, and is much stronger when the cow is fed on
turnips than on grass or hay. In like manner the
colour varies both with the animal and its food, so that it
may be nearly white or very yellow ; but a false colour
is sometimes given by the addition of annatto.,

Some of the milk-preserving factories in the United
States of America are also butter factories, and may
ere long supply no inconsiderable part of our best
butters. On their mode of preparation and preservation
of butter, Mr. Willard has supplied information in the
columns of the Journal of the Royal Agricultural Society
for 1872, from which we shall make o few extracts.

He states that during the churning it is thought
desirable to keep the cream from rising above 60° J.
When the churns are started the temperature of the
cream should be about 56° F. ; and it has been found
that the best results are obtained when the dashers
make from 40 to 42 strokes per minute. At this
rate of stroke and no less than one hour being con-
sumed in the process of churning, if the temperature
of the cream be kept below 60° F., or no higher than
that, the butter will come of good colour and texture,

' ¢ Tubercular Consumption : its early and remediable stages.'—Hen ry S,
King & Co., Cornhill.
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and will be in the right condition for a first-class faney
product,” at least, so far as it can be made by the
operation of churning. It is important, of course, that
the eream be in the proper condition when it goes to
the churn; but the manner in which the churning is
conducted has a much greater influence upon the pro-
duct than many people imagine.

The agitation of the cream over the whole mass
should be as even and uniform as possible, in order
that all of it may be turned into butter at about the
same time. If the agitation be too rapid, or if it ke
unevenly distributed through the mass, a part will be
transformed into butter whilst some will remain un-
changed, and by the time the whole mass is churned
the particles of butter first formed will have been
beaten up in the agitation so as to injure the texture;
or portions of unchanged cream may become mingled
with the butter, thereby not only lessening the quantity
of butter from a given quantity of cream, but materially
injuring its quality. Again, in order to preserve a nice
fAavour and colour, as well as fine texture, the mass of
cream while churning must not be allowed to rise to a
high temperature.

Great care is taken, by the use of very simple means,
to wash all the buttermilk out of the butter. ©The
batch of butter,” or the ¢ churning,’ say of about twenty
to twenty-five pounds in weight, is laid upon the butter-
worker and water applied from a sprinkler or small
watering-pot. It is provided with a rose-nozzle, o as
to distribute the water over the mass in numberless
emall streams. The watering-pot is held in the left
hand, and the butter is worked with the right hand at
the same time by applying the lever, going rapidly from
one side of the mass to the other. The butter being
on the inclined slab or bed-piece of the butter-worker,
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the butter-milk flows off readily, and by a few move-
ments of the lever the butter-milk is expelled. When
the water flows from the mass without being discoloured,
the process of washing is completed. The water falling
in a spray over the whole surface of the butter cools it,
and gives the proper degree of hardness for working
with the lever, a point of considerable importance,
especially in hot weather., |

On the subject of preserving butter by salt and salt-
petre, he states that at the Orange County factories,
the following recipe is used, viz. :—For every 22 lbs.
of butter, 16 ounces of salt, one teaspoonful of salt-
petre, and a tablespoonful of the best powdered white
sugar ; and the butter makers of that part of the
country claim, that by the use of saltpetre the butter
will retain its flavour and keep sound longer in hot
weather than when it is not used.

The mode in which butter is packed for transport
and keeping materially affects its preservation, and Mx.
C. H. White, of Michigan, has invented g tub which
deserves notice. The tubs are 14 inches in diameter at
the top, and 9 inches at the bottom, and about 16 inches
high. They are well made, of oak, with strong hoops,
and with heads at both ends. A sack of cotton is made
to fit the tub for the reception of the butter. Tt 18
placed in the tub as it stands on the small end, the sides
of the sack being long enough to extend over the top
of the tub. :

The butter is packed firmly in this sack unti] within
1§ inch of the top of the tub, when a circular piece
of cloth is laid on the top of the butter, and the sides
of the sack are brought over and nicely plaited down
over the circular cover, A layer of fine salt is now laid
on the top, the head is put in, and the hoops are driven
80 as to make g perfectly tight fit, that will admit of no

K3



132 NON-NITROGENOUS ANIMAL FOODS.

leakage. The tub is then turned upon the larger head,
and the butter in the sack drops down upon the larger
end, leaving a space between it and the sides and
top of the tub. Strong brine is then poured into it
through a hole in the head, till it fills the intervening
space between the tub and the butter, when the hole is
closed tightly with a cork. The brine thus floats the
butter, so that it is completely surrounded by the liquid,
and effectually excluded from the air.

When the butter is to be used, the tub is turned on
its small end, the hoops are started, and the large head
is taken off, after which the butter may be lifted entirely
off the tub by taking hold of the ends of the sack. It
may be placed upon a platter or large earthen dish,
the cloth removed from the top, and the butter cut into
desirable shapes for the table. If any portion remains,
it may be returned to the tub, and in this way it can be
preserved for future use.

Although butter, when pure, is a fat destitute of nitro-
genous elements, it is rare to meet with it in that state,
for if any portion of the whey be present there will
be a nitrogenous and decomposing compound. More-
over, as the flayour of butter changes with the food
on which the animal is fed, and chemical changes
rapidly proceed after its production, its elements vary
within somewhat narrow limits. If butter be so well
made that no fluid remains in it which could be ex-
tracted without other artificial means than that of
pressure, its composition will be tolerably uniform, and
it will not differ much in its ultimate elements from
that of the fat of flesh removed from the fat cells.
In that state it may be kept in a cool place without
much chemical change for several weeks ; but, in order
to preserve it, it is customary not only to malke it as
solid as possible, but to mix it in layers with salt, and
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when well prepared and the surface kept from exposure
to the atmosphere by salt and water, it may be pre-
served for a year, or indeed for a much longer time,
without such changes as would render it unfit for
food.

If, for the purpose of preservation, it is desired to
obtain butter free from water, it may be effected by a
proper application of heat, as is accomplished in Turkey
and other Eastern countries. When the butter is quite
fresh it should be placed in a long necked vessel over
a heat not exceeding 140° F., by which it will rise to
the surface, as a clear transparent fluid, and should
be carefully removed. Tt is then strained through a
cloth and cooled by immersion in cold water, after
which it may be mixed with salt and packed closely.
The action of salt seems to be chiefly that of attracting
any water which may remain, and in Spain and A merica
a little saltpetre is added for the same purpose. It is
said that sugar has power to prevent the decomposition
of butter, as will be more particularly stated ia our
observations on preserved milk.

The proportion of water which is commonly met with
in butter is from half an ounce to one ounce in the
pound, according to the care, and perhaps, the honesty
of the manufacturer; but a larger quantity is said
to exist in the cheaper kinds. In g report recently
made by Mr. F. W. Rowsell, on the supply of pro-
visions to the metropolitan workhouses, Mr. Wanklyn
found that the quantity of water exceeded two ounces
in the pound, or twelve and a half per cent., in more

than one half of the samples submitted to him, ag stated
in the following table :—
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No. 42.

Workhouses Pe;;ﬁr;ﬁrge Ghtﬁctt;;r o
St. Saviour's . s « 128 . . Fair
Stepney . : - Sl L . Middling
St. Pancras , ' ! o 128 . Bad
Poplar v e k0w e Weryihai
Shorediteh . : : Sl B . Bad
St. Giles . ; . . 132 . . Tolerably good
Lambeth : ¢ A [ T .  Exceedingly bad
Fulham . : . SR & L S . Good
Wandsworth . ‘ « (188 & . Very good
City of London . . e LB . Good
Hackney . : ehy gl L R ond
St. Olave's . ; ; R I e . Fair
St. Luke's, Chelsea . i Adsh i . Fair
Camberwell ‘ ; sap N . Exceedingly bad
Shoreditch . : . « 158 . . Bad
Wandsworth 3 . . 153 . . Bad
St. George's in the East . 154 . . Bad
Paddington . : s aliBebs . DBad
Stepney . . . sl o ROIB . Nasty
Hackney . : : i A6 . Tolerable
Marylebone : : . 182 . : do.

g Greenwich . . ; ¢ LB, + Fair
Holborn . bah s . 197 . . Middling
City of London . : w2000 4 . Bad
Paddington ; : v 2Dl . Rather rank
Kensington (salt butter) . 237 . . Wretched
Whitechapel . . 22 + Very bad

Butters are commonly divided into two classes, viz.,
fresh and salt ; but a small proportion of salt, say half an
ounce to the pound, is added to the best fresh butter.
When there is nearly one ounce of salt to the pound the
butter should be classed as salt, and in that proportion
exceedingly good butter is imported into this country.
It is, however, usual to find a larger proportion in the
salt butters of the shops, and two ounces in the pound
is not very uncommon. In the report of Mr. Rowsell
just referred to that quantity was never exceeded; but
it was approached at Whitechapel, where there was 10:7

per cent. of salt in the pound.
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Besides these two adulterations, it is very common to
find cheap animal fats, as mutton fat and horse grease,
added to butters, the former to even good but the latter
to bad butters only. It is also said that palm-tree butter,
which is used for candles and railway carriage wheels,
is sometimes added with the like purpose.

The addition of water or other fluid is determined by
liquefying the butter, and expelling the fluid by heat,
when the loss of weight is the required measure of the
fluid. When the fluid is whey, or other nitrogenous sub-
stance, an analysis of the butter will be required, if the
flavour does not sufficiently indicate its character. Salt
is removed by washing the butter in pure water, when
the taste of the water will reveal its presence, and the
loss of weight of the butter indicate its quantity. Care
must, however, be taken that no appreciable quantity of
butter remains suspended as oil globules in the water,
or the weight will be unduly reduced.

There are no means of distinguishing pure meat fat
when added to butter, except by the taste, which may
indicate the absence of the flavour of butter and the
presence of another flavour not belonging to it; but
the latter is usually avoided by adding a tasteless fat,
as that of mutton, assisted by the more penetrating
flavour of butter. These fats are, however, harder
than butter, and cannot be perfectly mixed together,
so as not to be detected by a magnifier, without some
care.

Hence, in determining the chemical composition of
butter, we must regard it as a fat, and it will be
the same as that of other fats in their natural state.
Thus, butter and fats consist, in their ultimate ele-
ments, of—

No. 43,
CT7 H12 0 11
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The proximate elements in 100 parts of an average
sample of butter are as follows :—

No. 44,
Water 150 Fat 830 Salts 2-0

The fat consists of 68 per cent. of margarine, or solid
fat; 30 per cent. of oleine, or fluid fat; and 2 per cent.
of fats, which yield butyrie, cuproie, capryolic, capric,
and other acids, according to the animal from whose
milk the butter was made.

Fresh butter has the same amount of ecarbon per
pound as suet.

Ten grains of butter, when burnt in the body, pro-
duce heat sufficient to raise 18:68 lbs. of water 1° F.,
which is equal to raising 14,421 lbs. one foot high. The
effect of butter on the respiratory process was very
small, as shown in Diagram No. 95.

There are but few instances in which the flavour of
butter is purposely changed, but the Bedouins in the
Hedjaz boil herbs with it, with a view to improve it.

(HEE.

Ghee is a clarified butter, prepared chiefly from bison’s
milk, and used very largely by the natives of India.

The milk is first boiled, and on being allowed to cool,
a little sour milk, called Dhye, is added, which causes
coagulation. The mass is then churned, and hot water
added, and in about an hour butter is produced. After
a few days the butter becomes rancid; when it is
clarified by being boiled with the addition of Dhye and
salt, or betel-leaf, and is then kept in closed pots for
use. This form of butter is less free from nitro-
genous matter than that made in this country, and
it has a peculiar flavour, which 1is distasteful to

Europeans.

L.
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Tre Far or FLEsH.

The fat of animals is derived from two sources, ViZ.,
their structures and their secretions, and both are of
the utmost value to mankind.

We have already pointed cut the proportion in which
fat is found in animals, and have shown that in a
well-fed pig or over-fed sheep and ox, it may amount to
one-third of the whole carcass-weight (page 43). This
15 not restricted to one part of their body only, for there
is none which does not contain some fat, but it is chiefly
found in masses within the loins, which are almost
separated from the flesh, and in layers upon the outside
of the flesh.

The former is commonly cut off, and sold separately
from the joint under the name of suet, and is un-
usually solid, so that it is especially fitted for, and is
largely and universally used in, culinary operations
with farinaceous substances. This kind of fat has a
flavour which is usually less marked than any other in
the animal, and may be eaten by invalids when ordinary
meat fat would be rejected, so that it is accounted
one of the purest and most useful fats in food. The
latter is usually sold with the Joint, and is cooked with
1t, but when the quantity is excessive a portion is cut
off, and is not used as food for man. Besides these,
there is fat in the juices of flesh, much of which is
extracted by cooking, and also in bones and other
offal, as has been already described.

When it is found in connection with flesh, or in a
separate form, it is always enclosed in cells (No. 45), and
in order to extract it quickly, and with as low a degree
of heat as possible, the mass should be cut into small
portions; but when it is met with in the juices, and in
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secretions generally, it is unenclosed, and appears as
alobules of various sizes.

The value of fat in the animal economy is exceedingly
oreat, both chemically and physically. Chemically, it

No. 45. supplies the heat-forming ele-
: ments of food in their most
compendious form, and is
much more rapidly trans-
formed than starch under
the influence of exertion,
when a very large elimina-
tion of carbonic acid takes
| place. We have elsewhere
" Fat-cells. intimated the close relation-
ship which exists between muscular exercise and the
elimination of carbonic acid on the one hand, and the
necessity for an increased supply of the hydro-carbons
on the other, to meet the waste; but have deferred a
fuller discussion to the work on Dietaries. There can,
however, be no doubt that, whether we refer to the inti-
mate molecular actions in nutrition, to the supply of an
essential element in growth, or to the daily use of the
body, it is essential that there should be a full supply of
fat in some of its forms.

Physically, its action may be less important, but it is
most desirable as an addition to bread and farinaceous
foods generally. It supplies an agreeable flavour, without
which they could not be readily eaten, and lubricates
the passages through which the masticated food is the
more readily conveyed. It is also very probable that it
exerts an influence in the passage of refuse matter
through the bowel; so that, with some excess of fat,
the bowels will act more readily than where the dietary
is deficient in that Jubricating substance.

There is also another physical action, by which 1t
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may act indirectly as a food, although it may not enter
the body. Thus, when the skin is perspiring too
actively, either for the wants of the body, or the degree
in which loss of heat by that process can be borne, free
inunction into the skin diminishes greatly the loss of
heat, and thereby the necessity for food.

We have used this method with remarkable success
in persons who had almost ceased to eat, and in whom
1t was with the utmost difficulty that the heat of the
body and the circulation of the blood could be main-
tained. Moreover, without entering into a theological
question, it may not be improper to point to this as a
rational explanation of the use of anointing the sick,
which has been practised, not as a religious but as a
sanitary measure, by many Hastern nations, and of the
habit of anointing the body among many savage
nations,

The composition of suet is tolerably uniform, but
there is a larger quantity of stearine, and less oleine in
mutton than in beef suet. There are 4,760 grains of
carbon in a pound; and if the free hydrogen be
reckoned as carbon, the quantity will be increased to
6,720 grains per pound.

Larp.

This important culinary substance is derived from the
loose fat of the pig, and is a very pure fat. It was
used in Saxon and early Norman times, and as late as
the fourteenth century, when butter was comparatively
unknown, it was almost the only fat for cooking. Thus
Capon in grease was a, well-known dish. It is not
entirely without flavour, but is nearly so, and this, with
absence of colour, renders it particularly fitted for the
preparation of any kind of pastry, or as a medium in
which substances may be fried. It is rarely eaten with
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bread, since it is soon absorbed and disappears from sight,
and has not sufficient flavour to sharpen the appetite.

The rendermmg of it from the leaf fat requires care
lest it should be burnt, or obtain a flavour from the
cooked membranes in which it is enclosed, and it is not
necessary to prolong the process so far as to drive off
all the water with which it is naturally associated. It
is also desirable that the cooked membranes should not
be so much pressed as to exclude all the liquid fat, and
it is better that the fat should be allowed to drain off
with no other help than the pressure of the spoon or
ladle by the hand. When prepared in this way it is
usual to mix a little salt with it, with a view to its pre-
servation, but the quantity need not exceed half-an-
ounce in the pound.

It is very frequently adulterated with fats of inferior
value, as, for example, mutton fat, which is cut off the
joints before they are sold, and is not one-half the value
of good lard. When the fat used in adulteration is of
greater consistence than lard it must be used sparingly,
and, from whatever source the adulterating fat may be
obtained, it must have little or no colour, (or be de-
colorised) and be nearly devoid of taste. Adulterated
lard is, however, generally slightly coloured, and has not
the flavour of the genuine fat. Moreover, it is not
uncommon to mix starch with adulterated lard, in
order to hide any colour that may have been imported
into it. Tt is also said to be customary in Canada fov
dealers to add two to five per cent. of milk of lime, by
which the colour is improved, and the lard made to
absorb as much as 25 per cent. of water.

There are no means of discovering adulteration by
other pure fats, but starch is readily ascertained by the
aid of the microscope (No.46). An excessive quantity of
salt may be proved by washing and subsequent weighing,

YR b
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and the quantity of water may be ascertained by loss of
weight on evaporation. Lard itself, whether pure or
adulterated, is very commonly used to adulterate bulter,
and particularly when the colour of butter is so high as
to bear lowering without exciting suspicion.

The composition of lard is that of a pure fat, and
there are 5,320 grains of carbon, or if the free hydrogen
be reckoned as carbon 8,237, in one pound.

DrirPING.

Dripping, which is eaten as a fat, or used in cooking,
1s almost invariably obtained from the process of roasting
desh, and, as it should have very little water in its com-
position, it is one of the most nutritious kinds of fat.

Prepared in this manner it has also the flavour of
meat, by which it is more agreeable than when made from
the fat of animals alone ; and that derived from camels’
flesh is especially accounted a luxury by the Arabs. Its
flavour will, however, be affected by the degree to
which the flesh is roasted, and its subsequent use for
culinary purposes.

Except in the care and cleanliness with which it is
prepared, it differs little from the finest kinds of tallow
which are still prepared in Russia, and those made in
Australia and South America, by the boiling-down of
the whole carcass of the ox or sheep for the fat alone.
Yet, notwithstanding this relationship, it is one of the
fats most highly valued by the poor for its flavour, .
nutritive quality, and cheapness. Wealthy families
benevolently give it to their poorer neighbours, or sell
it to them at a merely nominal price ; but the more
general practice of allowing cooks to have it as a
perquisite leads to many and serious evils. Thus the
cook is tempted to purchase more fat or fatter meat
than is desirable, and to put the excess direct into her
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store; also to overcook the meat, so as to increase
the dripping; to purloin butter, lard, and any other
aood fat to which she has no claimj; to prevent its
proper use in culinary operations and the preparation
of pastry, and to substitute other fats for it; to bring
her in connection, when selling it, with a class of people
who will steal, and encourage her to rob her master,
and, generally, to make a thief of an honest woman.
There is little doubt that this absurd custom has led to
great waste and extravagance in our kitchens, and to
the dishonesty of our cooks; and every employer, of
whatever rank, should prohibit it, and punish any
infraction of his regulations.

When it is skimmed from broth, or similar fluids, it is
less valuable, since it contains a larger portion of water,
and has acquired foreign flavours, so that it is seldom
used for culinary purposes.

Dripping properly made contains 5,320 grains of
carbon in the pound, whilst butter and suet have only
4,760 grains. When the free hydrogen is reckoned as
carbon, the quantity of carbon becomes 7,511 grains per
pound.

: Orws.

There are various animal oils which are used in the
adulteration of food, but extremely few which are
caten in temperate and hot climates. Whale oil is
eaten largely by the inhabitants of exceedingly cold
climates; but even there it is consumed rather as
blubber than after its extraction from the cells in which
it is enclosed, and mixed with more solid fat. Seal oil,
in the same manner, may be eaten as food; and cod-
liver oil, which is now so largely used medicinally,
probably acts chiefly as a food.

The effect of fats and oils upon the respiratory process
is shown in Diagram No. 95. |
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SECTION 1I.—VEGETABLE FOODS.

a. Nitrogenous.

CH AR THERES X IX,

ANALOGY OF ANIMAL AND VEGETABLE FOODS, AND
GENERAL CONSIDERATIONS ON SEEDS.

VeGceETABLE Foops,

IT has already been shown .that the same nutritive
elements exist in both vegetable and animal foods, and
that, within certain limits, the two classes of food are
interchangeable. Also, that both are divisible into two
sub-classes, viz.:—nitrogenous and non-nitrogenous, or
flesh-formers and heat-givers, the former being the
larger. The nitrogenous consists of all seeds and vege-
table tissues ; whilst starch and sugar are in vegetables
that which fat is in animals, viz., the especial represen-
tatives of the non-nitrogenous. Hence, flesh in animal
foods is represented by seeds in vegetables, and fat
by starch and sugar; and, to continue the analogy, it
may be added that seeds when digested will produce
flesh, and starch when transformed in the body may
produce fat, ‘

Moreover, every other element, whether mineral or
organic, which is required for nutrition is found in the
vegetable kingdom; as for example—salts of potash,
soda, lime, magnesia, iron, and manganese ; substances
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analorous to fibrin, albumen, and gelatin; gum,
pectin, and sugar; phosphorie, acetic, sulphuric, hy-
drochlorie, and fluoric acids; besides many acids pecu-
liar to vegetables.

It may then be asked, if there are the same elements
in both, and if either will suffice to maintain life for a
congiderable time, what is the practical difference be-
tween them, for the purposes of nutrition?

It is probable that this depends upon the habits of
men, for whilst the majority of people require and
can digest a moderate quantity of both, there are some
who from early use live chiefly upon one kind and eat
many pounds of flesh or vegetables at a meal. It is,
however, a general rule that, whilst flesh presents the
elements of nutrition in a form the most compendious
and easy of digestion, seeds are composed of substances
which must not only be digested but thoroughly trans-
formed before they can be used, for the reparation of
the body. The cooking of flesh is doubtless desirable,
although it is not necessary to its digestion ; but the
cooking of seeds is still more so, in order to enable the
stomach to dissolve and perfectly transform them. A
good test is the amount of matter which leaves the
bowel after the consumption of vegetable and animal
foods, and .if quantities supplying an equal amount of
nutriment be taken, the refuse from the former will be
twice as much as from the latter. It is commonly
assumed that the digestion of vegetable is easier than
that of animal food, and that the process is more .
quickly performed, but the experiments of Dr. Beaumont
have shown that mutton will be digested more quickly
than bread, and an egg earlier than a potato.

To this must be added the fact, that a greater bulk of
vegetable than of animal food is required to provide a
given amonnt of nutriment, and hence those who live
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chiefly on the former must be large eaters; but if .it
were possible to live on either alone, the difference in
this respect would not be great.

It will be inferred from the above statement, that
although the vital actions may be sustained by both
kinds, they are more slowly moved by vegetable than by
animal foods; and this is true, whether we regard the
respiration, pulsation, or heat-production. When, there-
fore, we compare them it may be stated generally, that
vegetable food must be eaten in larger volume, and be
better cooked, than animal food, and that it requires a
longer period for, and greater power of digestion, whilst
1t excites the vital processes more slowly, and in a lower
degree.

We will now proceed to offer some.general remarks
on Seeds, as the chief representatives of the large and
important class of nitrogenous vegetable foods.

These structures have much in common in reference
to their orgamisation and nufritive elements. There
are two essential parts in all seeds, apart from the
seed-vessel, viz., the external rind or skin and the con-
tained kernel. The rind differs much in thickness and
dppearance, as 1n the cocoa-nut and rice, but in all
edible seeds it is comparatively thin, and when properl y
prepared is sometimes itself edible. It consists of
woody fibre or lignine, through which the circulation
13 carried on in the seed, and by which form and
strength are given to the skin, as also of a small pro-
portion of starch, besides elements peculiar to each
kind of seed which determine its flavour and properties.
In many, as wheat, it is coated with a shining layer of
silica or flint, which protects the underlying structures
from the action of the atmosphere ; and, unless its con-
tinuity be broken, the gastrie juices cannot act upon the
starch. Hence, grain when kept dry will remain sound

3 |
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for thousands of years, as has been proved in the
Egyptian tombs, whilst oats which are unbruised by
the teeth, or other instrument, will be found almost un-
ehanged in the dung of the horse.

The interior, or kernel of the seed, consists almost
exclusively of cells, which are filled with starch, and
albuminous, glutinous, or mucilaginous matter. The
former may be obtained from the finely-ground seed by
continued washing, as in the preparation of commercial
starch, whilst the latter are the substances remaining
after this process has been completed.

The starchy material was known many centuries ago,
for a substance, then called Amydon, was employed to
thicken broths. Cotgrave says that it was made from
¢ fine wheat-flour steeped in water, strained and let stand
to settle, then drained and dried in the sun.” It 1s a
loose material, which on decomposition affords a sour
odour, whilst gluten is so adhesive and tenacious, as to
have been used even by the ancients for taking birds,
and called bird-lime, and on decomposition emits highly
offensive odours. The grains or granules of starch
differ much in form and size, and are readily dis-
tinguished under the microscope, although, as they
all consist of the same material, they may not be dis-
tinguishable from each other by any chemical process.

The following are illustrations of the best known
forms as observed under a microscope of moderate
power, such as is usually in the hands of non-scientific
persons, and are a very interesting and useful subject
of enquiry. They may be seen by both transmitted and
reflocted light, but with the former they should be
examined in a drop of water ; and the power should be
varied with the size of the granules.
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No. 46.—Starcr Crrrs,

The best known forms of Starch Cells.—a, Wheaten starch, with faint concentric
rings, b, Bago starch. ¢ Rice starch, very small and angular, d, Potato
starch of medium size, flatteped in form, and having well-marked lines,
€. The same more highly magnified to show the noeleus (1) and the lines (2).
J. Tous le Mois starch, very large and oval, and marked in a Very regular
manner. g, The same with the cell ruptured by dry heat. 4. Pea starch,
showing the well-marked central folding or cavity,

When the cells are heated, No. 47.—SrarcE CELLs
as in the process of boiling, B
they absorb water, and swell
until the cell-wall bursts,
and the contents escape.
This is the true effect of
cooking, as represented in
the drawing, on the following
page, and enables the gastric
Juices to act upon it imme-
diately it is admitted into the
stomach. The same result is
no doubt effected when the ey
seed is placed in its raw state Shf;{?t;“afff “{.fﬁiingeﬁeefhﬁhgeﬁffj;}}f
in the stomach, for it is then o chionn autumnale, 5, Tris, c.
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exposed to heat and moisture; but the digestion and

No. 48.—Cooxep StarcH CeLLs,

The starch-cell of the Horse-Chestnut in its progress under the inflnence of
moisture and heat, from its dry form (H), to its cooked state (A). The
progress is marked by the inverted order of the letters H to A, and the
beautiful fringes in E. C and B show the unfolding of the cell-wall
until it is perfectly expanded and ruptured in A, The size’is propor-

tionate at each step of the process.
transformation of it are so greatly retarded, that 1t may
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not yield the required nutriment when the body needs
it, or be removed from the stomach before another supply
1s required.

Hence the two parts of the process are— (1) the minute
division of the seed, so that all the parts or cells may
be quickly brought under the action of the heated
water; and (2) the continuance of the cooking process
until all the cells shall have been distended and rup-
tured. When the whole seed is exposed to the action
of heat, a longer period will be required for this process,
and the result will be more uncertain.

In order that the seed may be ground into a fine
powder, it should be previously dried. Grinding by
millstones is a far more perfect process than by the
teeth, for not only may the former be used for a pro-
longed period at a time, but the action of the teeth
is to cut and press as well as to grind, and is more
analogous to the action of the coffee-mill than of a pair
of revolving stones. When, therefore, seeds are eaten
raw and ground by the teeth, less mutriment is de-
rived from them, the stomach is more taxed to digest
them, the process of digestion is slower, the refusg
emitted from the bowel greater, and the production of
indigestion much more likely to ocecur than when
they have been well cooked and ground.

This is not the case, or only in a slight degree, with
flesh, for the teeth can sufficiently tear it asunder, the
Juices of the stomach can more readily act upon a mass,
and when uncooked, it is still comparatively easy of
digestion.

But whilst these processes are necessary in reference
to all seeds, they are more easily performed on some
than on others, and on the kernel than on the rind or
skin. Hence, however finely peas and rice may be
ground, the former will require a longer period for
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cooking than the latter, and so tough is the skin of the
pea that if it be cooked whole, it may be boiled for
many hours and still retain its form. The perfect
cooking of the kernel is, however, always practicable,
and of known duration, but that of the rind is not
possible by ordinary methods, unless it be first ground
into a fine powder.

This is a very important consideration in reference to
the more expensive grains, as wheat, since it is desirable
that every portion of it should be used as food, and
the same would hold good of all edible seeds at periods
of severe privation.

But however perfectly the skin or rind may be pre-
pared for cooking, and however perfectly it may be
cooked, the siliceous or shining layer before mentioned
is insoluble in the gastrie juices, and is therefore indi-
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B. The same of the Meadow Grass
( Festuca pratensis).,

A, Biliceous cuticle of the Wheat (Trifi-
cum vuigare), showing cups for the
insertion of hairs and a spiral vessel.

gestible. When the bran of wheat is eaten by an
animal, whether man or horse, it will be found in the
excrement, having this layer still perfect, but the more
uutritious part which is covered by the silica will have
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been digested in proportion as it was reduced to a fine

powder and allowed to remain Ha{; 50.
sufficiently long in the stomach = ;j,t
and bowel. . ’ § £y
This leads us to the question 3553&5«5 ﬁ:}gj@
of the action of the skin or rind %j? %‘% N,
upon the bowel, and it is of com- 7 2
mon observation that in pro- % %ﬁ% %
portion as the piece of rind 'is %‘% - S

large and indigestible, so is it r

a Stimulant D]:‘b irritant of the SN 3_F
bowel. So far, therefore, how- “pmmtiiu. as i the star like Anty
ever rich the rind may be in e et =
nutritive elements, it is more likely to prevent than to
sustain nutrition, since it will lead to the quicker re-
moval from the body not only of itself but of other and
perhaps more nutritious matter. When, however, it 18
ground into a fine powder it does not produce this effect,
and although the siliceous part may still be undigested,
the lignine and starch which it covers may be partially
digested and promote nutrition.

The chemical composition of lignine and starcn is as
follows ; and whilst starch may be readily detected by
the aid of the microscope, it may be even more quickly
determined by the dark purple colour which it produces
when 1odine is added to a solution of it in water.

Lignine or cellulose, and starch, per cent. :—

No. 1.
0. 10 H. 10 C. 12

The proportion in which starch is found in some of
the principal articles of vegetable food may be con-
veniently stated here :—

No. 52.

Arrowroot . ; . . . 820 per cent.
Rice . : ; : ‘ 8]

¥
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Rye meal . . . . . 695 per cent,
Barley flour . : A . , 694 3
Wheaten flour - : ; . 6063 "
Indian corn meal . 2 - o BdeY 4
Oatmeal g y . ; . B84 =
Peas . ; X . . . Obd i
Wheaten bread . . - .- 474 )
Potatoes . . A . . 188 %
Pﬂ.l"ﬂlliPB i . . . . 96 "
Carrots . = . ; . . B4 -
Turnips . . 4 . . it 3%

CHAPTER XX.
PEAS, BEANS, LENTILS, 4.

Tae most highly nitrogenous seeds are peas (Pisum
sativum or Hordiense), beans (Faba wvulgaris), lentils
(Ervum Lens), and analogous seeds from leguminous
plants, and although the members of this class differ in
appearance and flavour, they have very similar chemical
and nutritive qualities. The following is the ultimate
chemical composition, per cent., of peas, besides oxygen

and hydrogen :—
A No. 53.

C. 39 N. 3:65

The proximate elements in 100 parts of peas, millet
and lentils are :—

No. 64,
Water 15  Nitrogenous 23  Starch 554  Sugar 2
S R b T T T 23
; Water 13  Nitrogenous 9 Starch 74
Milleb . . {Fat 26 Salts 23
Lentils. . Nitrogenous 25

There is no temperate or hot country which does not
produce some member of this family, or where the
inhabitants do not eat them, but in none are they the
sole staple article of vegetable food. This arises from
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three well known causes, viz., their cost, a strong
flavour which does not please all persons at any time
nor any person constantly, and the comparative difficulty
with which they are digested. We are familiar in this
country with peas and beans, and in the fourteenth
century our forefathers used vetches or lentils, then
called Chych, whilst on the continent of Europe and in
Egypt and Asia various kinds of lentils are still eaten,

Beans (Phaseolus Hernandesii) are eaten daily and in
great quantity by the inhabitants of Mexico and Cen-
tral America, and when cooked are called frijoles, and
eaten with pork and fat, or with dry beef called tasajo,
as in Nicaragua. Haricot beans are also eaten very
largely in Italy and the south of Europe, as well as in
Egypt and in India, where the various members of this
class of foods are known by the term Dhal.

As prepared in Mexico they are a very savoury as
well as strong food. They are first boiled slowly and
for a long time in soft water, or water softened with a
little alkali, until they become perfectly tender, and then
are simmered with a little lard and crushed capsicum
pods and flavoured with onions or garlic.

The chick pea (Cicer arvetinwm) is called Gram in
India, and is very largely cultivated there as well as in
the south of Europe. Tt is of too delicate a nature to be
grown in this climate with advantage, and is not so
prolific as our common pea. The seeds are parched for
use on journeys, and made into cakes and puddings, and
in India they are made into Sweetmeats with sesamine
oil and sugar. The pods are hairy, and exude an acid
which irritates the hands and is injurious even to the
boots of persons walking through a gram field, but it is
collected by the natives as a medicine,

The skin or rind of the members of this class gene-
rally, but of the larger kinds particularly, should be
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rejected, and the kernel alone eaten, and both should be
thoronghly cooked. This was well understood in early
times, for in a recipe of the fourteenth century we find
the direction to dry the beans in a kiln or oven and to
shell them well, and winnow the shells (or skins) away,
before using the beans to make broth, or to be eaten with
bacon.

But it was not always so, as is seen in the following
recipe for frying beans :—

‘ BENESY FRYED.

‘Take benes and seethe hé almost til they bersten, take and
wryng out the wat clene. do thereto oynons ysode and
ymynced (minced) and garlec ’pw', fry hem 1 oile, or i grece
and do therto powdd douce (pepper) and siie it forth.’

The importance of this direction varies with the
maturity and dryness of the seed. Green peas and
dried peas are very different foods, and whilst the
former may be eaten with the skin, and be easily
cooked and digested, the latter must be soaked for
a long time in order to soften the skin; and after
the kernel has been well cooked, the skin should be
rejected. The same remark applies to the bean, but
by proper selection and cultivation the haricot bean
has a skin which is thinner and more easily detached
from the kernel, whilst the flavour of the kernel is
more delicate than that of the common bean. Hence
this kind in its mature state is far more frequently used
as an article of food than the dried pea or bean. More-
over, the pods of certain leguminous plants may be eaten
when young, as those of the kidney or haricot bean
(Phaseolus wulgaris), of which both the pod and the
immature bean are cut up into thin slices and boiled.

Tt may well be believed that the increased cultivation
and greater consumption of the haricot bean by the
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working classes of this country would cause an improve-
ment in their dietary, and in some degree supply the
deficiency of animal food. The cost is, however,
too great, and the want of acquaintance with the
food too marked, to justify the hope that its use
will ever be greatly inereased in our time. On the con-
trary, there can be no doubt that the use of this
class, as represented by the dried pea, has greatly
diminished within this century, notwithstanding the
general belief in its nutritive value, so that it is
now more frequently found in compulsory than in
voluntary dietaries. This is owing to the special
qualities of the pea, as above stated, greater refine-
ment of taste and increase in the means of the working
classes, as well as to the cheapness and more agreeable
flavour of such grains as wheat ; and, in my opinion, it
is not desirable to return to former habits so long as
the cenditions remain unchanged.

This class of seeds is not grown in extremely cold
countries, as in the Arctic and Antarctic zones, where,
indeed, all vegetable productions, except the lichen,
are rare, and although so well fitted to support nutri-
tion elsewhere are there supplanted by animal foods.

It might almost be said that peas alone are nowhere
made into bread, although they are frequently added to
farinaceous foods for that purpose ; but in the south-
east of Scotland very thick cakes, called peas-bannocks,
are still made of pea meal.

The following quantities of carbon and nitrogen are
found in 11b. of peas +—vViz., carbon 2,683 grains, and
nitrogen 252 grains.

The time required to digest beans when boiled is 21
hours and upwards.

According to Frankland’s experiments, 10 grains of
pea meal, when thoroughly consumed in the body,
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yield heat sufficient to raise 9:57 1bs. of water 1° F.,
which is equal to lifting 7,487 lbs. one foot high.

Pea meal, mixed with a proportion of refined fat, is
made into small cakes by Messrs. Craig, for the use of
soldiers, sailors, travellers, and housewifes, in the pre-
paration of pea-soup. It requires to be boiled for half-
an-hour in water, meat-liquor, or bacon-liquor, and
with the addition of meat or bacon, will be found a very
luxuriant way of preparing that excellent and nutritious
food. It has been adopted experimentally for the use
of the Volunteers. Prepared in a peculiar manner, it was
also largely eaten by the Prussians in their late war
with France, and supplied with meat in the form of
sausages.

CHAPTER XXI.

MAIZE, OR INDIAN CORN, MILLET, ge.

Tais large class of farinaceous seeds comprehends
those which are the most frequently used by man in
every part of the world, and while affording much
nutriment, are agreeable to the palate, capable of being
perfectly cooked, and may be produced in an unlimited
quantity in all but the coldest climates. They are
inferior to leguminous seeds in chemical constituents,
but, being more agreeable, are more willingly eaten,
and at the same time, are more readily cooked and
digested. The greatest attention has, moreover, been
given to their growth and preparation, and they are
so prolific that a given extent of land will yield a larger
quantity of this than of any other food fitted for man.

There are many well-known members of this class,
and each is a staple food in different climates, but
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in no one climate can all be equally well produced.
Thus wheat is essentially a product of temperate and
1s not grown in very hot countries, whilst maize is a
chief food in many temperate and hot climates, and
rice is essentially the food of hot climates only. Oats
are the product of the northern portion of temperate
climates, and the general use of them does not extend
beyond that region. Nome of these productions are
grown in extreme northern latitudes, and are, therefore,
not a principal part of the food of the inhabitants of
cold countries.

This class of seeds is also used very largely in the
production of ardent spirits, the feeding of animals,
and the preparation of starch for commercial purposes,
and thus by so much is the portion used by man as food
lessened and its cost increased.

Maize (Zea Mays) may be placed first on our list,
whether we regard its nutritive value or the immense
regions of the globe where it is produced and consumed
by man. The production extends throughout North and
South America, the continent of Kurope, and a very
large part of the continents of Asia and Africa, besides
numerous islands of the Pacific Ocean; but it is not
grown in England, and but little in the English colo-
nies of Australia. Hence it is, no doubt, a product of
sunny rather than of temperate climes, and cannot in
the latter compete with wheat, whether in flavour
or production. It yields, however, the largest crop of
any of the class in the countries where it is usually
grown, and is by far the cheapest food.

The composition of this grain is as follows, in 100
parts :—
No. 55,
Water 14 Nitrogenous 11:0  Starch 647 Sugar 0'4 TFat 8:1 Salts 17

The quantity of carbon and nitrogen in 11b. 18 2,300
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and 121'6 grains. The time required for the digestion
of Indian corn-cake or bread is from three to three and
a half hours.

When eaten green its flavour is delicate, and boiled
in milk, or roasted and eaten with other foods, it
is accounted a luxury; but the proportion thus eaten is
infinitely small as compared with that which is allowed
to mature, and to become dry for storing and grinding.
The plant is the most handsome of the class; and,
growing to the height of six to ten feet, with several
cobs upon each stem, gives an appearance of abundance
unsurpassed by any product.

The flavour of the mature and dried seed is rough
and harsh, so that one must be trained to like it, and
it is the most preferred by those who have eaten it from
childhood. It may be eaten when cooked with water
only, but it is much improved by the addition of milk,
eggs, sugar, and other substances of a softer and more
agreeable flavour,

The whole mature grain is used by man, after having
been parched, by which it is rendered more friable
and digestible, and a very convenient food to travellers
in India and many Eastern countries. With this excep-
tion, it is always ground, the skin and kernel together,
for the skin is thin, and when well ground is digested,
with the exception of the siliceous coating. The meal
thus produced is much coarser than that of wheaten
flour, and as it is not readily cooked, it cannot be made
into large loaves, lest the central part should not be per-
fectly baked, but is prepared in cakes and baked before
the fire or in an oven. Hence it is cooked very soon
before it is eaten, (unless it be dried in very thin
layers, like a cake) ; and it is commonly prepared fresh
every day, and often at every meal. The grinding
of the grain is often roughly done in the Western
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States of America and other newly-peopled countries, and
the cooking is too hasty and insufficient to make the
food very digestible. Cakes baked on a board before
the fire, or on an iron plate in the oven, in the Western
States of America, are called ¢ Johnny cakes;’ and in
Nicaragua, Mexico, and other places, ¢tortilla.” They
are eaten hot, and usually with milk, but not un-
frequently with butter, treacle, or other savoury food ;
and although very acceptable, the inhabitants would
gladly exchange them for cakes of wheaten flour, if the
latter were within their reach. Sometimes two cakes
or tortillas are made into a sandwich, with some inter-
vening food, as meat, or a sauce of tomatoes and Chili
pepper, and eaten by travellers, |
The tortilla is a food which has been eaten by the
Mexicans from remote antiquity, and is prepared now
with the same kind of materials and in the same
mode as in former ages. It is really a cake, made of
ground maize, of the size and thickness of a pudding-
plate, and resembles our oat-cake, but is better cooked
and rendered more digestible. Tt is prepared by boil-
ing the whole corn in water with a little soda or
mixed alkali, until it is completely softened but not
broken up, and afterwards it is kneaded or rolled
upon a stone, so as to become thoroughly homogeneous
in texture. The paste is divided into portions, rolled
or clapped between the hands into a cake, and then
turned upon a hot plate, to be browned on both sides,
until it is ready for the table. '
But Dbesides the use of maize as bread, it is very
commonly made into pudding, with or without other
and more agreeable foods, and eaten either alone or
with meat. Tt is now known in Ireland as Stirrabout,
z:md in J.T.taly as Polenta, whilst it is eaten with pork
In America under the designation of hog-and-hominy.
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Maize has recently supplanted the millet in the food
of the Kaffirs. The corn, termed wmbila, is placed in a
covered earthenware cooking-pot, with a little water,
over a wood fire until it is partially softened. It is
then pounded and rolled upon a flat stone until it is
made into a soft paste or porridge (isicaba), in which
state it 1s eaten with a wooden spoon, and, as in
Ireland, with sour milk. Being rich in nitrogen, it is
also known as a strong food, and numerous preparations
of its starch have been introduced into this and other
countries under the name of corn-flour, for the pre-
paration of blanc-mange and puddings, for which it is
perhaps better fitted than the flour of wheat. It is thus
not only a food of very high nutritive value, but is con-
sumed in a great variety of forms, and whilst a neces-
sary to hundreds of millions of people in a limited sense,
is a luxury and a very agreeable food to selected classes
of persons.

The large proportion of nitrogen which it contains
renders it a more stimulating food than wheat, so that
when it is the constant food of horses, even in the
countries where both the food and the horse are indi-
genous or acclimatised, it is liable to produce disease.

The consumption of this grain in Great Britain is no
doubt greater than it was thirty years ago, and an
impetus was given to its importation during the Irish
famine of 1847, but it has not taken root as the ordinary
food of any class. As a food for man it is known in
England almost exclusively in gaol and Irish poor law
dietaries ; and although it was welcomed by the Irish
people when the potato failed, and they were exposed
to starvation, it is not preferred to oatmeal, much less
to wheat or potato, and its use is receding before the
claims of the two latter foods. So long as wheat can
be obtained here in sufficient quantity, maize will never
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be generally accepted as an ordinary food for man, but
at the same time its use is rapidly increasing for horses
and other of the lower animals.

It may be doubted whether Indian meal is ever greatly
adulterated ; but for some years past a preparation,

known as ¢ Jonathan,’ has been sometimes added, which
s indigestible and useless, if not injurious. It con-
sists of calcined and ground oat-chaff, as was admitted
1 an enquiry before the magistrates at Guisborough, in
May 1872, to which the following extract from a report
refers :—

‘It was found difficult, however, to prove what the article
“Jonathan ” really was. A witness for the prosecution stated
that it was not fit for the food of man or beast, and a witness
for the defence stated that it was meal. The case was adjourned
for a proper analysis to be made. Mr. Frederick Wm. Rock,
analytical chemist, of London, attended on Tuesday, and stated,
after careful chemical examination, he found the article con.
sisted entirely of fibre, generally resembling oat husks which
had been calcined and ground ; he could not positively say
whether there was any wood in it. He found nothing but a
trace—one-half part in a thousand parts——of nutriment. This
article was worse than wood when eaten by either animal or
man, because the husks would irritate the intestines and bring
on inflammation. He could positively state that the article
was not meal, and that oatmeal or the kernel of any grain
would be adulterated if mixed with 1t. For the defence, it was
contended that the article was not sawdust, as stated in the
Summons, but the husks of oats, and not a foreign substance
within the meaning of the Act of Parliament. It was also ob-
Jected, that a conviction could not be sustained on the ground,
that the allegation of the “ article supposed to be sawdust ’ in
the summons was not proved by the evidence,’

Millet (Panicum miliacewm) is a small grain scarcely
larger than a large pin’s head, which grows very exten-
sively in the south and east, as China, India, Egypt,

M
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and other parts of Africa, and is described by Lord Elgin
on his visit to China as a stiff, reedy stem, some twelve
or fourteen feet high, with a tuft at the top. The grain
18 found in this tuft. There are numerous varieties, and
it is a chief article of food over very large districts, but
usually it shares that position with maize or rice.

This and similar seeds, under a variety of names, as
cheena, warree, and kadi-kane, are parched in India, and
under the name of parched gram form a very convenient
food for travellers. Itisused in Tartary for the prepara-
tion of a fermented beverage, called bouza, by pouring
hot water over a portion of fermented seed and imbibing

the infusion through areed. The flavour of the beverage

is said to resemble sour sherry and water.,
Millet consists, in 100 parts, of—

No. 56.
Water 13  Nitrogenous 9 Carbonaceous 74 Fat 26  Salts 2-3

Towaree, a species of Impey seed, is used in Barrack-
pore and other parts of India.

CHAPTER XXII.
RICE,

Ir is perhaps worthy of observation that rice, both
whole and ground, was used in English cookery in the
fourteenth century, seeing that it was not grown in
England, and must have been imported, at considerable
cost, from some foreign country. The following is a
recipe of that period :—
‘RE SMOLLE.

¢ Take almiand blanched and draw hem up with wat (water)

and alye (thicken) it with flo of rys and do pto (thereto)

b
F
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powdo of gyng (ginger) sug and salt and loke it be not standy-
ing (thin or diluted) messe it and sne it forth,’

In other recipes, the rice was used with dates, white
roses and spices, or with meats ; or made into a com-
pote, with apples, saffron, honey, almonds, pepper, and
salt; or eaten with salmon, Cyprus wine, and condi-
ments. A preparation called blank mang was described
In the following manner. The rice which had been
soaked in water for a night, and on the morrow washed
clean, was put upon a strong fire until it burst, but not
too much. Then brawn of capon or hen was taken and
drawn small. Milk of almonds was then mixed with the
rice and boiled, after which the brawn was added to it,
and thickened with it. When it was stiff enough, sugar
and almonds were added, and it was fried in lard, and
served. This is not the blanc-mange of our day, but
rather a curry with the curry powder omitted.

Rice (Oryza sativa), upon which hundreds of millions
of people chiefly subsist, is by no means equal to wheat
in its nutritive properties, since it congists almost ex-
clusively of starch, and is relatively deficient in nitro-
genous elements. Hence rice-starch is a familiar article
of commerce, and rice is nowhere regarded as a strong
food.

There are two principal divisions of thjs grain, viz.,
upland and sea-level rice, but there are an almost
infinite number of varieties in the different countries
where it grows. Tt varies very much in size, colour,
and general appearance, and in itg properties when
- cooked, 8o that in one king the grains remain quite dis-

tinct, whilst in others they are broken up, and furnish
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oenerally used in puddings. The latter is the finest
quality of rice known, as determined by its sweetening
and thickening properties, due chiefly, if not entirely,
to care in cultivation.

Rice is cut with the sickle, mage into shocks, stacked,
threshed, and winnowed, like wheat, when it is called
paddy in India, and rough rice in America. It is then
sent to the cleaning or husking-mill, by which the outer
yellow siliceous coating is removed, and the inner white
grain separated. The former is of no use as food, but is
of value as a material in which to pack fragile goods,
very much as oat-chaff is used in this country. After the
‘grain has been received from the mill it is winnowed, to
drive off a part of the husk, and sifted into five parts,
viz., the chaff, chaff and rice-flour, broken fragments of
rice, middlings and smaller grains, and prime. The last
is the best rice to be obtained from the crop, so far asits
market value may be a test, but it is not sweeter, or, in
a nutritive sense, better, than the broken rice, when
the latter is free from grit and chaff.

The broken rice, being well dried, may be ground
into flour of different degrees of fineness; and when
white rice is selected for this purpose, it is not unfre-
quently used to adulterate fine wheaten flour, in order
to increase the whiteness of the whole, and, the cost of
broken rice flour not being so great as that of fine
wheat flour, the operation is a profitable one.

New rice is regarded as inferior in quality to old,
inasmuch as it is much less digestible, and likely to
produce indigestion, diarrheea and rheumatism. It
should not be eaten for at least six months after it has
been gathered, and some Indian authorities interdict
its use for three years.

Whole rice cooked by boiling in water until it is
softened throughout is known in almost all parts of the
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world, but particularly in India, where it is called bhdt ;
but it is more usual in this country to bake it with
milk, eggs, and other foods, as rice pudding.

A food, called Julpaun, is made with parched rice and
other grain in India; and parched rice alone is very
commonly eaten by travellers and labourers, who are
unable to cook food when it is required.

Ground rice is not necessarily of the best quality,
but its value is determined by its colour and thick-
ening properties. It is ground somewhat roughly,
so that the grains are perceptible and impart a rough
and dry taste to the food. When mixed with wheaten
flour and made into bread it gives a dry taste, whilst
it may increase the whiteness of the food.

Rice cakes are prepared as small loaves or biscuits,
and are easily masticated and digested, and being
usually mixed with sugar and other agreeable sub-
stances, are luxurious foods.

Rice flour is often adulterated with the flour of other
grains, as maize and wheat, and although the nutritive
value may be increased thereby, it is desirable to be
able readily to detect the adulteration. So small an
admixture as two per cent. may be determined by
adding a saturated solution of picric acid to equal parts
of the flour and water, when a precipitate occurs in about
an hour. There is no precipitate when rice flour only
is present.

The chemical composition of an average sample of rice
is as follows, per cent., besides hydrogen and oxygen :—

No, 57.
C. 39 N.1

The proximate elements in 100 parts are—

No. 58. '
Water 13 Nitrogenous 63 Starch 79°1 Sugar 04 TFat 0°7 Salts 05
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According to Frankland’s experiments 10 grains of
ground rice when thoroughly burnt in the body produce
heat sufficient to raise 98 Ibs. of water 1° F., which
is equal to lifting 7,454 1bs. 1 foot high. The effect in
my experiments of eating 4 ozs. well cooked, was to give
4 maximum inerease of carbonic acid in expiration of
19, 1-67, and 154 grain per minute in different per-
sons, and to increase the quantity of air inspired by 54
and 96 cubic inches. The rate of pulsation was in-
creased, but not that of respiration, and the effect was
very enduring (No. 95). The addition of 1 ounce of fresh
butter did not add to the respiratory effect of the rice,
but the rate of pulsation was increased 9 per minute.

The time required for the digestion of hboiled rice is
somewhat over an hour, so that it is a very digestible
food.

CHAPTER XXIII.
OATS.

Ta1s grain (Avena sativa or orientalis) is grown in com-
paratively low temperatures, whether in reference to
latitude or elevation, as in the Peak of Derbyshire, the
northern districts of England and Scotland, and gene-
rally through the north of Europe, where wheat cannot
be produced as a remunerative crop. The grain is
larger and its nutritive qualities greater in the climate
of Scotland than in England, and in elevated rather
than in lowland districts generally.

The husk is particularly hard, so that it is not only
somewhat difficult to break, but unless it be broken the
cgastric juice cannot act upon the kernel, and it will
pass through the stomach and bowels undigested. It
is also furnished with long sharp spikes, which are apt
to become fixed in the folds of the intestines and to
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accumulate in large masses in the bowels of the horse,
Hence it is desirable for proper nutrition that it should
be entirely removed or be so divided that it may
not prevent the action of the gastric juice and the
solution of the kernel. This is well known to horse-
keepers, and every prudent man bruises, if not grinds,
the oats before feeding the horse.

The proportion of this part of the grain to the kernel
is one of the measures of the value of the corn, since
inferior grain has a small kernel and much husk, It
is also said to be very nutritious, because it is richer in
nitrogen than the kernel ; but that is a fallacy, since the
husk can neither be thoroughly masticated nor digested,
and hence cannot yield up all its nitrogen. This is im-
portant when we consider the nutritive value of the
ground grain, for whatever proportion of the husk may
remain 1n the meal the nutritive quality of the food is
scarcely, if at all, increased. Notwithstanding- the
greater proportion of nitrogen, as there is no known
method by which the husk may be ground into a very
fine powder, it should be removed from the meal in the
dietaries of men, for not only does its weight not repre-
sent nutriment, but it acts as an irritant to the bowel,
and may thereby prevent nutrition. It is, however,
very possible to remove the husk as a whole and leave
the kernel alone, as anyone may prove for himself.

The husks are used both in Scotland and Wales for
the preparation of a kind of porridge, by being steeped
in water for one or two days until they begin to ferment,
and the mass skimmed and boiled. This is called
Sowans in Scotland, and Sucan or Llymru in Wales, and
when cold it assumes a gelatinous or blanc-mange ap-
pearance.

Lhe kernel is really the digestible and nutritive part
of the oat, and is an exceedingly valuable article of food.
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The flavour although sweet, is rough,and to be thoroughly
approved must be eaten in early life, but notwithstanding
the alleged preference for this food, a Scotchman so
trained is very apt to exchange oatmeal for white
wheaten flour on removing to England, and his children
brought up in England eventually discard it as a daily
article of diet.

Oatmeal is known as a strong food and one that
requires much cooking in order to break its starch cells,
but when it is well cooked it thickens milk or water
more than the same weight of wheaten flour. It also
yields a jelly or blanc-mange of a firmer quality than
that derived from wheaten flour, and is doubtless the
stronger and better food.

When it is ground in the ordinary way a proportion
of the husk is left in the meal, but less in meal made
by millstones than from crushing corn mills. The
meal is ground in two forms, namely, in somewhat
large grains as in the Scotch oatmeal, and a fine
powder as in Derbyshire oatmeal, but either may
be obtained from the same grain. The Scotch always
prefer the rough grain, and boil it for a long time ; by
which they obtain a thicker and sweeter porridge than
the English, who use a finer meal and boil it for a
shorter time. The longer it is boiled the more digestible
is the food produced.

It is worthy of remark that the cost of this food has
increased of late years, while that of other farinaceous
foods has decreased, not because there is a greater
demand for it, but a less supply. It has, in fact,
changed from a necessary food of a coarse character for
the use of the poor to a luxury eaten in small quantities
by all classes, and produced on so small a scale that it
is not only not a cheap food for the poor man, but being
dearer than wheaten flour is in many places too costly
to be obtained by him,
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Groats are the whole kernel of the oat wheu freed
from the husk, and in like manner they are regarded as
a luxury and not a necessary food, since the expense of
preparation and the selection of the best and largest
grain renders them more expensive than their nutri-
tive value warrants, They are not eaten in the form
of bread or cake, but are boiled in water or milk in the
preparation of gruel; and if the rough-ground meal
requires much boiling the whole grain demands still
more. When thoroughly cooked with milk, they make
a very nuatritious pudding, but as the flavour is far less
delicate than that of rice they are rarely used for that
purpose,

Ground oatmeal is cooked in two principal forms,
namely, as porridge and cakes. The word ¢ porridge ’
12 Scotland and the north of England means oatmeal
boiled well in water, in which state it is known in
England as hasty pudding, but it is more usual in
England to boil a smaller portion of it with milk or
milk and water in the preparation of milk porridge.
The former kind is eaten as a thick pudding with cold
milk, into which it is thrown, or it is sweetened with
treacle, or sugar and butter, as in eating hominy.

When oatmeal is prepared by simply stirring it in
boiling water it is called brose, and is still used both
in the highlands and lowlands of Scotland, but par-
ticularly in the bothies. It is not unusual to find this
the sole food of the bothy men, with the addition of
milk, and being prepared so easily is a very convenient
if not an easily digested food.

When oatmeal is steeped in water from twenty-four
to thirty-six hours until it begins to ferment, and is
then skimmed and boiled to the consistence of gruel, it
is called budram or mwdran or brwchan in Wales.
Another Welsh preparation of oatmeal is termed
bargout,
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Oat-cakes are made of two degrees of thickness—one
very thin, as in the Passover cake of the Jews, and
the other about a quarter of an inch thick. It is not
fermented, but soda or carbonate of ammonia are some-
times added to levigate it, and it must be well dried to
preserve it for subsequent use. The Passover cake, being
very thin, may be thoroughly dried, and will resist the
action of the atmosphere for an indefinite time, or so
long as it remains dry ; but the ordinary oat-cake, being
thicker, is rarely dried throughout, and is very apt to
become so sour that only those who are aceustomed to
its use can eat it. _

No attempt has been made to bake it in large loaves,
like wheaten bread, and in this it again resembles
Indian corn, the explanation being the great difficulty
of thoroughly expanding and rupturing the starch cells,
and therefore of cooking the meal in that form. If it
were desirable to make the attempt, it would be better
to first heat it to a temperature of 200° taking care to
stir it frequently, and not to allow it to become too
dry until most of the cells have been ruptured. This
process would, if carefully carried out, cause the meal
to be better cooked in water, and would make it more
digestible, but it is useless to recommend it wherever
fine wheaten flour can be obtained. The ultimate
analysis of oatmeal shows the following constituents,
besides oxygen and hydrogen, per cent. :—

No. 59.

C. 40 N. 2

There are 140 grains of nitrogen and 2,768 grains of
carbon per pound.
The proximate elements in 100 parts of oatmeal

are i—
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No. 60.
Water 15 Nitrogenous 12:6 Starch 584 Sugar 54 Fat 56 Salts 80

The time required for the digestion of ovatmeal is
-somewhat greater than that of wheaten flour when
cooked in the same manner.

Ten grains of oatmeal, when thoroughly burnt in the
body, produce sufficient heat to raise 101 Ibs. of water
1° ¥., which is equal to lifting 7,800 lbs. one foot high.

In my experiments the effect upon the vital functions
of eating oatmeal was considerable, and very similar to
that following the use of rice and wheaten bread. Four .
ounces of good Scotch oatmeal, when well cooked as
porridge with water, gave maxima of increase of 163
grain and 1'32 grain of carbonic acid per minute in
different persons. The volume of air inspired per
minute was increased by 55 cubic inches, and the fre-
quency of respiration was lessened. The whole effect
was sustained and very enduring. (No. 95).

The chaff of oats is used for the adulteration of
Indian meal and barley meal, as described at page 161,
under the term ¢ Jonathan.’

LEEDS &WEST-RIDING
OSSR RS 0AL sociETY

WHEATEN FLOUR AND BREAD.

WE now proceed to consider the most important vege-
table production of temperate climates (Triticum vulgare,
@stiwum, or sativwm)—that upon which the life of
man .in these regions mainly depends. Tts importance
rests upon several properties, by which it is an ac-
ceptable and good food for all ages and classes of the
people. Itis produced abundantly, and ch eaply ; is easily
ground and refined, is readily and thoroughly cooked,
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has a mild flavour which is universally agreeable, and
contains mearly all the essential elements of nutrition.
It is preferable to any of the other great vegetable
products on which men chiefly live, since it is a far
more agreeable food than maize, and a more nutri-
tious food than rice. It is probable that the health
and mental and bodily vigour of the inhabitants of
temperate climes are more attributable to this food than
to any other single cause.

Wheat is of two principal kinds, known as white and
red wheat ; but there are numerous varieties of the plant
which do not affect the colour of the grain. The red is
the stronger food, and the grain is usually smaller and
harder; whilst the white is a large grain, and par-
ticularly adapted to the production of fine white flour,
and to mix with red wheat for the same purpose. The
red variety is the most widely grown, and in nutriment
is to be preferred.

The quality varies not only with the selection of seed
and cultivation, but with season and climate, so that a
hot summer and a sunny clime produce grain with
the least proportion of water and the greatest of
nitrogen. Hence wheat from Southern Europe, the
shores of the Black Sea, and the Steppes of Asia
and the Caucasus, is preferred, as is also that of any
temperate clime in which the heat of the sun is great
during the summer months, as in the interior of America
and Russia. It does not, however, flourish under a .
tropical sun, or in a high northern latitude. It is
grown in India chiefly in the upper provinces and on
lands at a considerable elevation. The effect of season
is practically as great as that of climate, and the pro-
duct of a hot season is harder and more nitrogenous
than that of a wet or cold season.

Hence the art of the miller consists not less in pro-




WHEATEN FLOUR AND BREAD. 173
perly mixing the kinds of grain to produce the best
flour, than in well grinding and preparing it for food,
and offers scope for intelligence and knowledge.

By the same art, wheat flour is adulterated with rice
flour, potato starch, plaster of Paris, pea flour, alum,
sulphate of copper, and other materials which cost less
than flour, or add to its weight at a cheaper rate.

Rice, potato starch, and pea flour are readily ascer-
tained under the microscope by the form of the granules
(No. 46) ; plaster of Paris, by being insoluble when
the flour has been washed in water and separated for
analysis ; alum, by dipping a slice of bread into a
watery solution of logwood, when a claret colour will
be produced if alum be present; and sulphate of cop-
per, by the colour of Prussian blue, which is produced
when prussiate of potash is added to a solution of the
bread in water.

Perhaps a more convenient form of applying the log-
woed test for alum is to macerate 4% oz. of logwood chips
in 8 oz. of spirit for twenty-four hours, and filter. A few
drops, added to moistened bread or bread-erumb or flour
in a little water, will show the dark red colour, if alum
be present. Such a preparation can be made and kept
ready for use in every house.

Rice flour, possessing much less nitrogen than wheaten
flour, lessens the nutritive value of the mixture, and is
used only when it can be obtained at a cost less than
that of wheat, or when it is desired to prepare flour
and bread of extreme whiteness, as French flour, or of
great dryness and friability, as in rice-cakes.

Pea flour is added to inferior wheat flour, to give
strength, by its greater quantity of nitrogen, and is not
an injurious addition. Plaster of Paris increases the
weight of the flour at a cheap rate, and although it is
not a poisonous substance, it is not useful to the body,
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and 1s liable to interfere with the proper action of the
bowels, so that its use is very reprehenmble Alum is
added to give strength to the flour, not in the sense
already mentioned by supplying nitrogen as an im-
portant food, but to enable the flour to absorb a larger
quantity of water, and to produce a greater weight
of bread from a given weight. It is extremely likely
to produce indigestion ; but if employed in very small
proportions, it might be useful when the flour is of
inferior quality, as the result of a cold and wet season,
or of sprouting, and in that proportion might not be
injurious to health. The usual extent of adulteration
varies from ten to thirty or forty grains in the 4 1b. loaf.
A mixture of potato starch and boiled rice is added to
enable the flour to take up more water, (so that five
additional loaves may be sometimes made from a sack of
flour,) and the bread remains moist for a longer time.
Sulpha.te of copper is said to be used very frequently te
give increased whiteness to the bread.

The bran of wheat is of value in the Hﬂﬂﬂﬂhm&ﬂt of
both man and the inferior animals, and its real merits
are better appreciated now than at any previous period.
It cannot be detached entire, but in the process of
grinding it is broken up into scales of various sizes and
qualities. The inner part is called cerealin, and acts
like diastase in the conversion of starchy food into
sugar, and is therefore an aid to digestion. The several
layers become thinner and whiter as they approach the
kernel, and when broken up in the process of grinding
receive different names, and obtain different prices in
the market. These are as follows, besides the fine and
second flour :—

1, Tails or tlppmga in the proportion of about 2 per eent.

9. Sharps, in the proportion of about 3 per cent., selling at 25 a bushel.
3. Fine pollards, in the proportion of about 3 per cent., selling at 1s. a bushel.
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4. Coarse pollards, in the proportion of about 4 to 6 per cent., selling at

104. a bushel.
5. Bran, in the proportion of about 5 to 10 per cent., selling at 9d. a bushel,

The market price is, in a rough way, a measure of
the nutritive value of these layers, for their properties
have been well tested in feeding the inferior animals,
and it increases as we proceed from without inwards.

The outside layer, or coarse bran, is the least nutri-
tious, and as the exterior is covered with a layer of silica,
it is so far indigestible, and remains as a foreign
body in the bowel, setting up irritation or diarrhcea.
Hence, its nutritive value in this form is limited to the
starch and gluten which lie on its inner side; but if it
irritate the bowel, it may be removed before these have
been digested, and in its removal carry away other
nutritive material, and rather lessen than increase
nutrition. This laxative quality may be medicinal, but
1t 1s not nutritious, and may he more useful in one form
than in another, and at one time than at another. That
it can add directly to nutrition is impossible ; and whilst
it may be very useful to those who are well fed and need
a laxative, it may be worse than useless to the ill fed
who need nourishment.

Years ago in England, as now in India, this part of the
skin was left in the flour (thence called brown or batch
flour), so as to enable the whole to be sold at a lower rate
than fine flour, for the use of the poor; but the dis-
advantage of its use was insisted upon by me, in 1864,
at the Society of Arts, when treating on the dietaries of
the poor and the compulsory dietaries of prisoners and
paupers, and it was shown that the discarding of it by
the poor in favour of a finer flour was based on sound
experience of its nutritive value. Tt was also shown, in
my Report to the Privy Council in 1863, on the dietary
of low-fed populations, that as bread was more agrée-
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able without it, the childven of the poor were con-
tent to eat it dry when they would have been disgusted
with dry brown bread, or would have required treacle,
or some savoury and expensive addition, to induce them
to eat it. Thus, it was shown that white bread is now
the poor man’s food; and it may be repeated, in illus-
tration of the contradictory course of events, that brown
bread has become a luxury—the luxury of the rich man,
and too dear for the use of the poor.

These facts having been strongly insisted upon,
attempts have been made to remove the objection
to use it. This has been effected by grinding it very
finely, and we believe it has been effectual, not only
in preventing the mechanical irritation of the bowels;
but in so exposing the particles to the action of the
gastric juices that the stomach appropriates nearly all
the nutritive matter.

There are two reasons for regarding this change with
favour—the lower price of the bran as compared with
that of the kernel, and the greater proportion of
nitrogen in the bran. The value of the former will
depend upon the usefulness of the latter, and it is there-
fore very desirable to prove that the bran in this finely
divided state is readily digested. The proof is still
wanting, and I think we are only entitled to affirm that

~a much larger portion of it can be digested than of the
whole bran; but the woody fibre and the silica will pro-
bably remain undigested. Hence, this partial advantage
may be counterbalanced by the increased cost of
grinding, and also by the increased value which would
be given to the bran in the market.

There is but little of the inner scales which cannot
be employed in nourishing the body; and, as they
contain a larger proportion of gluten, in relation to
the starch, than is found in the kernel, as well as the
valuable ferment, called cerealin, they should be desir-
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able additions to the flour, so far as their nitrogenous
element is concerned. The flavour, however, of these
layers is far inferior to that of the kernel, and dimi-
nishes rather than enhances the value of the flour.

1t is now very unusual to eat the grain of wheat in
its entire form, but it was long employed in the prepa-
ration of frumity, or furmenty, either for daily use,
or to celebrate the harvest-home. It is prepared by
steeping the new wheat in water, and placing the pan
In an oven, where it may be kept at a temperature of
100° to 120° F. for eighteen to thirty-six hours, when
the grain will have swollen and ruptured its skin, and
at the same time, the kernel will be softened, and the
saccharine process will have commenced. It is.then
ready to be boiled with milk, and, when spiced and
sweetened with sugar, is a preparation of delicious
flavour, but it is indigestible, so far as regards the
whole wheat and the husk, which will ultimately pass
off by the bowel, and it could not be used constantly as
an article of food.

In the middle ages this old English food was called
frumity, frumetye, furmenty, furmenti, and formenty ;
and, in the fourteenth century, was prepared according
to the following recipe :—

‘Nym (take) clene Wete and bray it in a morter wel that
the holys (hulls) gon al of & sethe yt til it breste, and nym

yt up and lat it Kele (cool), and nym fayre fresh broth and
Swete Mylk of Almandys or Swete Mylk of Kyne & temper
yt al, and nym the Yolkys of eyryn (eggs) . boyle it a
lityl, and set yt ad 6n and Messe yt forthe wyth fat Venyson &
fresh Moton,’

In other recipes it is prepared with porpoise, instead
of venison and mutton.
The Arabs of Syria boil it with leaven, and after-
wards dry it in the sun, and eat it with butter or oil.
N
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They call it Burgoul, and when thus dried it way be
kept good for years. At other times they grind the
wheat very coarsely and boil it in water, after which it
is eaten with butter or milk.

In the grinding of wheat by the miller the grain is
passed over a series of sieves, by which the parts of it
which are large are ultimately removed from those which
are more finely ground. The finest white flour is de-
rived chiefly from the central parts of the kernel, and
is known as the finest biscuit flour, whilst all the
succeeding portions vary in colour and fineness accord-
ing to the degree of admixture of the different layers
or coats of the skin. Hence the cost of the finest flour
must be greatly enhanced, both by the small proportion
of it, and the skill and material required to prepare
it. It has therefore a value in its very whiteness and
so-called purity and rarity ; but let us further enquire
into the true nutritive value of this and other qualities
of flour.

We will assume that all are made from the same
orain, and therefore that there is ome standard of
quality common to all. The finest flour has lost, as we
may suppose, every trace of the skin, and is truly the
kernel only. It is therefore composed of starch in the
starch cells, and of the glutinous matters m the cell
walls and intervening structures with certain mineral
matters which are associated with them. So far as
starchy or heat-giving matter is concerned, it 1s supe-
rior to any other quality of flour. The other quahh'es
vary only in the proportion of the layers of the skin
which they contain ; and as they possess a larger pro-
portion of gluten and other nitrogenous materials with
phosphoric acid and various salts, by so much does jc,ha:-:
flour contain less starch and more of the flesh-forming
and other nutrient principles. Hence primd facie the
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latter qualities are preferable to the first if the nutritive
quality and not the flavour be the test. Subject to the
removal of so much of the skin of the wheat as would,
if present, colour or deteriorate the flavour of the flour
in a marked degree, the so-called inferior qualities
are to be preferred by the poor and by those who
would obtain nourishment at the least proportionate
cost.

Lt may be convenient to state, in a summary manner,
the nitrogenous and mineral matters which are found
- in the whole grain of wheat and in its several parts.

Thus the gluten or chief nitrogenous principle varies
from 10'5 in English to 115 in Virginia, 135 in New
Orleans and Dantzig, and even to 15 per cent. in Black
Sea wheat in good seasons, which is nearly one-half
more than that produced in our climate.

The increased proportion of gluten and salts in the
husk, as compared with the kernel, is very striking.
Thus, whilst the nitrogen is 1-7 and salts 07 per cent.
in fine flour, the following proportions are found in the
different layers of the husk :—

No. 61.
Nitrogen Baltg
Bran ; 3 . 23 per cent, T per cent.
Coarse pollard |, vl L H e
Fine pollard - Ea i e i IS
Coarse sharps . TH afi
Fine sharps : Sl 19

ar

Hence I have no doubt that a good seconds flour is
the cheapest and most nutritious, if not the most
digestible of the series, and that when thirds are pro-
duced, or even when the bran is ground to a fine
powder and added to the flour, the actual amount of
nutritive matter which the stomach can extract is
probably less than with the seconds, whilst its flayvour
does not recommend it to either the poor or rich.

X 2
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. There is, however, a mode of grinding the whole
grain, by Mr. Hart’s process, so as to leave it in small
masses, instead of reducing it to an impalpable powder,
which gives a peculiarity, if not advantage, to the bread
produced from it, and by whick it may be among wheat
flours that which Scotch oatmeal is in the kinds of oat-
meal. T have eaten it with enjoyment, but the flavour
is rough and somewhat coarse, and it would not be
eaten, except as a luxury by the wealthier classes.
Ladies generally object to it, until they have by habit
aequired a new taste.

The importance of the subject has stimulated in-
ventors to give more variety, sweetness, or economy
to this product. Mr. McDougall has, with the same
view, prepared an addition of phosphates, by which he
assumes that he has added an important element.
This was suggested by the presence of that material
in the bran of wheat, as well as by the known value of
the phosphates in supplying material againstbrain-waste,
and I think it very probable that it is based on truth.

Comparisons of flour prepared by different processes
are open to great fallacy, since different parcels of the
grain vary considerably in the proportion of nitrogen,
whilst flour varies in the proportion of husk which 1s
“allowed to remain in it,and both eircumstances may occur
quite irrespective of the particular process employed.

The following are said to be analyses by Dr. Grace
Calvert of the kinds of London flour, namely, the
ordinary seconds flour and Hart’s whole-meal flour:—

No. 62.
Seconds Hart's Meal
Water : : . 1473 per cent. 14°33 per cen
Starch - - . 6548 ABRT v - 5iae
Gluten and albumen . 1031 1987
Sugar, gum and oil . L 401 5
Vegetable fibre . R [ L R 11°88° 5

Mineral oils . I 1 168"
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In Hart’s meal there is the indigestible vegetable
fibre of the husk to the extent of nearly 12 per cent.,
which is nearly 10} per cent. more than in the seconds
flour, and replaces the more nutritious starch of the
latter. There is a much greater proportion of nitro-
genous elements in the former than in the latter,
due to the presence of the inner layers of the husk
and to the better quality of the flour submitted to
analysis.

Mr. Hart sees an advantage in the presence of the
indigestible fibre on the ground that it gives volume to
the faeces, but if it be so, ¢ Jonathan > would be cheaper
and as effectual.

The ultimate composition of good seconds flour is as
follows, besides oxygen and hydrogen, per cent.:—

No. 63,
C. 38 N: 172
The proximate composition is in 100 parts :—

Water 15 Albuminous and allied substances 108 Starch 66°3
Sugar 4-2 fat 2 Salts 1-7

The quantity of carbon and nitrogen which is con-
tained in 1 1b. of flour is 2,656 and 120 grains.

Ten grains of wheaten flour when thoroughly burnt
in the body produce sufficient heat to raise 9:87 Ibs. of
water 17 F., which is equal to lifting 7,623 1bs. 1 foot
high.

CHAPTER XXYV.
WHEATEN BREAD, BISCUITS, AND PUDDINGS,

THE most important use of wheat flour is in the manu-
facture of bread.

The mode of preparation of bread is essentially the
same everywhere. It consists in the gradual but
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thorough admixture of flour, water, and salt in proper
proportions so as to produce dough, which is sub-
sequently placed in a heated oven until sufficiently
baked.

The water employed is somewhat warmed, and, in
preparing some fancy kinds of bread, milk is wholly or
partially substituted for it. The use of the water is to
cause the expansion of the starch cells and to give a
convenient and agreeable consistence to the bread after
1t has been baked. Salt is used as a condiment, and
supplies the hydrochloric acid and soda which are
insufficiently provided by natural foods. Heat is re-
quired to cause the. rupture of the starch cells and to
promote the rapid evaporation of superflnous water.
Hence the action of these agencies on the flour is
physical and not chemical, or, if chemical, only in a
slicht degree.

When loaves of bread are reqmred it 18 needful to
lighten the mass of dough by the introduction of air or
other gas, so that it may assume a spongy character,
and be readily broken up by the teeth when baked.
This has usually been effected by fermentation set up in
the dough on the introduction of yeast, when the starch
being partially converted into sugar or diastase, car-
bonic acid gas is eliminated and dispersed through the
mass. When the admixture of yeast and flour has
been perfectly accomplished, the action of fermentation
is set up equally in all parts, and the mass is permeated
throughout by small bubbles of a tolerably uniform
size ; but when the yeast has not been well mixed with
the flour, there is an accumulation of gas in the parts
exposed to its action, which disfigures the bread by large
vacuities, whilst there is little or no action elsewhere.
The process requires a certain time for its completion,
but it is stimulated by heat, so that it is customary to
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place the mixture in a warm place and to add the luke-
warm water containing the yeast little by little to the
flour. Hence this action is'chemical and causes a loss
of a portion of the nutritive parts of the flour.

The introduction of the German yeast has been of
great service in the preparation of home-made bread,
because it may be purchased daily and rarely fails to
produce good fermentation.

Brewers’ yeast is attainable in country villages only
at irregular periods and will not keep good for more
than a day or two ; but it has recently been ascertained
that if 1t be made into a thick syrup with sugar, it may
be kept for weeks or months. The same process may
be carried on with even better effect with German yeast,
since 1t contains much less water.

A successful effort has been made to obviate the
waste of nutriment by pumping carbonic acid gas into
the dough and thus to make it as licht as when acted
upon by fermentation. This is known as Dr. Dauglish’s
process, and the method has been so perfected that the
whole dough is evenly permeated by the air in the
course of a few minutes, and a very uniform aspect
given to the bread.

The gas is supplied in the water to the dough thus
—There are two strong iron vessels each capable of
sustaining a. pressure of 120 lbs. on the square inch, of
which one is the mixer and the other the water vessel
containing water to be charged by compression with
the gas. The mixer receives the flour, and being fur-
nished with arms is ready to mix it with the water.
Water containing a proportion of common salt having
been introduced into the water vessel is charged with
the gas under great pressure until a proper quantity of
gas has been absorbed. The communication is then
opened between the two vessels, and the charged water
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is admitted to the mixer whilst at the same time the
arms of the mixer are set in motion and the water and
flour are rapidly mixed together. During this part of
the process the gas not actually in solution becomes
liberatéd from the water and permeates the bread, whilst
the prepared dough is squirted out of the mixer and
made into loaves for the oven.

This process is, I think, the greatest improvement of
our time in the manufacture of bread, for it leaves the
chemical constituents of the flour intact, and there is
not only a greater proportion of bread produced by it,
but none of that which remains has been deteriorated
by chemical decomposition. It is of course very
desirable that the gas thus introduced should be
pure.

The same effect is produced by yet another method,
viz., the introduction of a gas-generating mixture into
the dough. Thus, if carbonate of soda be well mixed
with the flour in its dry state, and tartaric acid or weak
hydrochloric acid added to the water, the incorporation
of the two will be accompanied by the union of the
two chemical substances and evolution of gas. There
are, however, two disadvantages in this procedure
which prevent its general use, viz., the uncertainty as
to the uniform distribution of the chemicals and the
retention of the tartrate of soda in the bread. The
former may lead to an uneven levigation of the bread,
by which parts of the mass would be comparatively
sodden or tough, or there may be lumps of the
chemicals in various parts, which give a slightly yellow
colour and a disagreeable flavour. The tartrate of soda
is not usually injurious to health, but it is not required
by the system, and does not improve the flavour of
bread. Moreover, if the mass thus levigated be not
baked with sufficient rapidity, or if it be over-baked, the
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ous will escape, and the bread will be less light than is
desirable.

When it is desired to add anything to the bread, as,
for example, the phosphates of soda, in McDougall’s
process before mentioned, it is mixed with the flour or
dissolved in the water, or sea water may be used.

The method of mixing the ingredients to make the
dough was formerly by hand in small bakings, and by
treading the mass with the feet in lar oe ones, but the
invention of Mr. Stevens has provided an apparatus by
which the dough is mixed by curved iron levers, which
move the mass in a concentric manner when the axle is
rotated. This process is free from objection on the
score of uncleanliness and is very expeditious.

Thus the process of bread making is complete when
the starch cells have been ruptured and the mass ren-
dered capable of easy and agreeable mastication ; and
it is not essential that there should be any chemical
change in the flour itself. The degree, however, in
which these results occur may vary with the wish of
the operator. To produce a very light bread the
mass must be more completely permeated by the air or
gas, and if this be effected by fermentation, a much
larger proportion of the starch will be destroyed in the
operations; or the bread may be highly baked, and
both these conditions are more commonly found in the
long bread of the Continental than in the thick loaves
of the English people. The economical aspect of this
question is evident, but the process may not materla,lly
interfere with the digestibility of the bread, for in
either case it may be capable of ready mastication.

If, however, the bread contain too much water, it
may not only be less agreeable to the taste, but less
capable of being masticated and digested ; or if it be
over baked it may have lost much of its nutritive
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value, and also be less capable of ready mastication.
English bread is moister than French, but it should
be always so dry as to crumble between the fingers,
and it is usually more friable than the French bread.
The art of baking consists both in the due preparation
of the dough and the degree of moisture which should
remain in the bread. %o

These conditions materially affect the weight of
bread to be obtained from a given weight of flour, but,
it must be added, that according to the quality of the
flour will be the weight of water which it will take up
and retain in the process. Flour produced from wheat
of the finest quality, and in hot summers, or in hot
countries, takes up much water, and is known as strong
flour, the strength being due to the larger amount of
nitrogenous elements which it possesses; but sprouted
corn, or the produce of cold climates and cold summers,
yields flour of the contrary tendency.

Moreover, of the different kinds of flour produced
from the same wheat, the finest will absorb the greatest
quantity of water, and produce the greatest weight of
bread. This increase is, however, due to the water,
and so far the economy of the operation is only
apparent ; but if the wheat itself be of the finest quality,
there will be also a substantial advantage.

When good seconds flour is used, as is ordinarily the
case in England, and the bread is baked in the usual
degree, 14 lbs. of flour will produce 19 Ibs. or 194 lbs. of
bread, or a sack of 250 lbs. produces 95 four-pound
loaves, or even more; but if with the same degree of
baking the finest flour derived from the finest wheat be
employed, the weight of bread will be 1 Ib. per peck
or stone more. When the baking is carried to the
usual degree observed in French bread, the quantity
{rom 14 lbs. of the finest flour will be not more, but
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frequently less, than that from the seconds flour when
made into English bread ; but whether 18 Ibs. of French
bread will contain as much nutriment as 20 Ilbs. of
English bread will also depend upon the degree to
which the process of fermentation was carried. Where
neither real nor apparent economy is of esgential
moment, it is certainly desirable to select the finest
flour and to bake the bread well; but when bread is
baked for the market, or when a loaf must be cut
up into a given number of rations, it will be more pro-
fitable to use seconds flour of moderate quality, and to
rather under than over bake it.

When bread is baked in very small cakes, it is usual
to levigate it by adding carbonate of soda or ammonia,
but although this will lighten the mass it will not im-
prove the flavour of the cake. The varieties of bread
made as cakes are almost infinite, and not unfrequently
milk and other foods are added which increase its
flavour and richness.

There is an impression that newly-made bread is less
digestible and healthful than that which has been kept
for a certain time, and when this is so, it is not due to
any difference in composition, but to a degree of tough-
ness which renders the bread less capable of mastica-
tion, whilst after bread has been kept for a short time
1t has lost some of its water and is more friable. It
varies, however, with the quality of the wheat and the
mode of preparation. Bread made from unsound
wheat is always more difficult to masticate than
from good wheat, and the better the flour the more
easily may the bread be masticated. When bread is
made with yeast, and particularly if the process of fer-
mentation have been insufficient, the difficulty of masti-
cation will be greater than when it is aérated or made
“short” by the addition of milk or baking powder.



188 NITROGENOUS VEGETABLE FOODS.

The mode of manufacture has no doubt caused a
change in this respect, for formerly country and home-
made bread was improved by being kept a few days,
whilst the baker’s bread of the present day need not be
kept longer than one day.

It 1s probable that new and hot bread is eaten rapidly
and with less mastication than old bread, and is con-
sequently swallowed in lumps, so that the saliva, which
is the transforming agent, has not acted upon the
whole mass. In such a case the bread will lie in the
stomach unchanged for an unusual time.

The preparation of biscuits is now a very important
trade, and the variety of the a ticles renders the manu-
fucture a very interesting process. Huntley and
Palmer’s manufactory at Reading may be quoted as an
example of variety, and well repays a visit; whilst the
great ship biscuit factories in our dockyards show the
simple process on a very large scale.

These are for the most part unleavened, and must be
baked in thin masses, and highly dried, so that they
may be broken by the teeth in mastication, and be
fitted to resist atmospheric changes for years if kept dry.
When, however, they are exposed to damp air or to the
action of water, they lose their brittleness and become
mouldy, so that it is usual to carefully enclose them in
tins or well-made casks for use in distant countries.

The process of preparation is yet more simple than
that of bread, since it is needful only to well mix the
flour with the water or milk, and to add salt, butter,
sugar, and any other flavouring or colouring matter
that may be desired, until a dough of sufficient con-
sistency shall have been produced. This is collected
in receivers and put through a series of rollers to be
reduced to the proper thickness, after which it is cut
by machines into the desired sizes and forms, and is
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either baked in tins or passed through ovens on an end-
less band until sufficiently dried.

The fancy kinds of biscuits require special manipu-
lation, in order to add the decorations, and this is done
with great rapidity upon the cut paste before being
passed through the oven.

The various kinds having been thus prepared, are
mixed in certain proportions, or retained separately, to
be packed in tins or casks.

The fancy kinds are eaten as luxuries in health, but,
in the feebleness of disease, are often of great value,
and may be strictly necessaries. The ordinary kinds
are very convenient foods, as to carriage and keeping,
and contain a much larger proportion of nutriment than
the same weight of bread; but they are more difficult
to masticate, and, by reason of their dryness, more
difficult to digest when eaten. It is desirable that the
process of mastication should be perfect, and that there
should be plenty of fluid in the stomach to ensure their
rapid solution. Hence, notwithstanding their nutritive
value, plain biscuits are not preferred to good bread,
and although they may be necessaries they are not
luxuries. _

The other chief uses of wheaten flour are in the
preparation of puddings and pastry. When flour is
sprinkled into boiling water, and boiled for a time,
the cells of starch become ruptured, and an agreeable
hasty-pudding is made. This is usually eaten hot, with
butter and sugar, or milk; but it should be well boiled
and well stirred during the process, both to complete
. the rupture of the cells and to prevent the burning of
the substance. J

It 1s customary in Somersetshire to make dumplings
of unleavened dough of thinner consistence than for
the manufacture of bread; and, strange to say, the
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people like them. In other parts of the country the
dough is leavened, and if the dumpling be boiled care-
fully, it remains light. In neither case is the food very
easy of mastication and digestion, for it is tough and
not easily broken up by the teeth ; but the latter is to
be preferred.

It is, however, far more common to mix the flour
with fat when making puddings, pie crusts, or pastry,
either with or without the addition of soda or ammonia.
Where suet is added, it is usually cut into very small
pieces, and lightly mixed with the flour, so that the two
are rather mixed than incorporated, and such a compo-
sition is agreeable, and readily masticated and digested.
When lard, butter, or dripping is added in the prepa-
ration of pastry, it 1s usually eclosely incorporated, not
only by kneading but by rolling the dough, and ulti-
mately there are many layers in one crust. Such a
crust, when baked, is easily broken to pieces, but not
easily pulverised or ground into a pulpy mass by the
teeth, and the eater very commonly swallows flakes of
a comparatively large size. Thus there is a mechanical
cause for the indigestibility of pastry ; but there is also
a chemical cause, viz., the imperfect application of the
saliva to the starchy matter when enveloped in fat, by
which the first step in the conversion of starch into
sugar is prevented. From these two proceed the evil
results so frequently experienced. Hence, very rich
crusts are not desirable, and when they are eaten should
be very patiently and thoroughly masticated.

The preparation of macaroni, from fine wheat flour,
requires a notice. It is now, as it has been for ages,
a chief food of the inhabitants of Naples and Southern
Ttaly, and is prepared simply by selecting the finest
flour, making it into a very thin paste, and gently
drying or baking it, so that it may keep good for future




WHEATEN BREAD, BISCUITS, AND PUDDINGS. 191

use. Various pdtes used in soup are made from the
same kind of paste.

It appears that in the fourteenth century we had
acquired a knowledge of this food, as is shown by the
following recipe for macaroni aw gratin :—

‘Maccoros.

‘Take and make a thynne foyle of dowh, and Kerve it on
peces and cast hem on boillyng wat and Seethe it wele. take
chese & grate it and butt caste bynethen and above as losyns,
and sue forth.’

The ultimate chemical composition of English bread,
made from good seconds flour, is, besides oxygen and
hydrogen, per cent.:—

No. 64.
C. 28-5 , N. 129

The proximate elements in 100 parts are :—

Water 37 Albuminous and allied substances 81 Starch 474
Sugar 3-6 Fat. 1-6 Salts 2-3

The quantity of nitrogen and carbon in 1 Ib. of bread
baked in the ordinary English manner is 92 and 1,568
grains,

The time required for the digestion of bread is 31 to
4 hours. Ten grains of dryish bread, when burnt in the
body, produce sufficient heat to raise 5:52 Ibs. of water
1° ., which is equal to lifting 4,263 1bs. one foot high.

The effect of eating 4 oz. of white home-made wheaten
bread was to give maxima of increase in the quantity
of carbonic acid evolved of 1'48 grain and 2-4 orains
per minute on different persons. The quantity of air
inspired was increased by 60 cubic inches per minute.
The influence was very enduring. (No. 95.)

The law of this country inflicts penalties for the adul-
teration of bread, and prescribes that when ordinary
bread is sold over the counter it shall be sold by weight,
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so that a quartern loaf shall weigh 4 1bs., and half a
quartern loaf 21bs. ; and the price of the loaf varies only
with the price of flour.

This subject has always attracted the attention of
Governments, so that in the reign of Edward IV. we
find it stated that the Lord Mayor € did sharpe correc-
tion upon bakers for making bread otherwise than of
floure and light of weight, and caused divers of them
to be put in the pillory.’

At a later period the assize of bread by the Court
of Mayor and Aldermen of London preseribed the weight
and price of bread, as shown in the following precept,
copied from a Bill of Mortality, No. 28, London, Tues-
day, the 27th day of June, 1775 :—

¢ WiLkes, Mayor.

The Assize of Bread, set forth this 13th day of

¢London, | June, 1775, by order of the Court of Mayor and
to wit. | Aldermen of the said city, to commence and take
place on Thursday next, and to be observed and

kept until the further order of the Lord Mayor of the said
city, or the said Court of Mayor and Aldermen, by all persons
who shall make, or bake for sale, any bread within the juris-
diction of the said Court of Mayor and Aldermen, that is to say,

1b. oz. dr.

The penny loaf, or two half-penny f Wheaten 0 sl

loaves, to weigh ; : . | Household 0 11 9

Wheaten =4 -1 8§

The two-penny loaf . . * 1\ Household 1 7 3

Wheaten 1 ) |

The three-penny loaf . . * | Household 2 2 12
To be sold for :—

1b. oz. dr. S :2 g .5-

The peck loaf, to weigh}l? 6 0 {Huuil?::ld 9 0 0

Wheaten - )

The half-peck loaf } piilied {Huusshold 1 00

Wheaten 0 8 0

The quartern loaf -}* B8 {Hﬂu.sehald 0 6 0
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Nore.—All loaves, if complained of, must be weighed before
a magistrate within twenty-four hours after baking, or ex-
posing thereof to sale, and must be according to the respective
weights in the above table.

Sixteen drachms make an onnce, and sixteen ounces a
pound. .

Irem.—It is hereby ordered and appointed that no person
within the jurisdiction aforesaid shall, after Wednesday next,
until the further order of the Lord Mayor. or of the said Court
of Mayor and Aldermen, make, or bake for sale, or sell or
expose to or for sale within the jurisdiction aforesaid, any
half-quartern loaves.

And the better to distingnish and ascertain the two sorts of
bread hereby ordered to be made, one from the other, there
is to be imprinted and marked on every loaf of bread which
shall be made, sold, carried out, or exposed to or for sale
within the jurisdiction aforesaid as wheaten bread, a large
Roman W ; and on every loaf of bread which shall be made,
sold, carried out, or exposed to or for sale within the jurisdic-
tion aforesaid, as household bread, a large Roman H. And
the penalty for every omission is twenty shillings.

R..I X

The price of salt, set by order of the Court of Lord Mayor
and Aldermen, dated the 21st of October, 1735, is five shillings
the bushel, 56 1bs. to the bushel, and so in proportion for any
lesser quantity; and whosoever shall sell at a higher price, or -
shall refuse to sell at the price aforesaid, forfeits five pounds.’

CHAPTER XXVI.

BARLEY, MASLIN AND RYE—SCOTCH AND PEARI
BARLEY—GLUTEN.,

BARLEY (Hordewm) is now rarely used in this country
for the preparation of solid food, but is chiefly devoted

to the preparation of malt and the manufacture of ales
0
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and spirits. It is, however, eaten as bread in certain
parts of South Wales and in the Northern Counties,
and is sometimes added to wheat flour in making brown
bread. It is also largely eaten, and is still the ordinary
farinaceous food of the peasantry and soldiers in certain
parts of the Continent, and in parts of India and other
Eastern countries.

‘When used whole as food it 1is first parched, as
many districts of India, and was so given by Boaz to
Ruth, and referred to at a yet earlier period. Mrs. Finn
writes from Palestine:—° It is still usual for reapers,
during barley harvest, to take bunches of the half
ripe wheat, and singe or parch it over a fire of thorns.
The milk being still in the grain it is very sweet, and
is considered a delicacy.” When baked into bread it
has a brown colour, and although rough it has a
sweetness and a moist consistence which are not dis-
agreeable. 1t is sometimes adulterated with J. onathan.’

The composition of barley-meal is as follows, in 100
parts :—

No. 85.
Water 15 Albuminous and allied substances 63 Starch 69-4
Sugar 4'9 Fat 2°4 Salts 2°0

The quantity of carbon and nitrogen in 11b. of barley-
meal is carbon 2,500 grains, nitrogen 93 grains.

Hence it is not equal in nutritive value to wheaten
bread, but its cost being less it is possible to obtain
more nutriment from that source for a given sum
than from wheaten bread. As, however, there is good
reason to believe that a larger proportion passes off by
_ the bowel undigested, it may be really a less economical
food. When it is added in small quantity to the
whole-meal bread made of wheat, it certainly keeps the
bread moist, and improves the flavour.

The special quality which it possesses is its ready
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conversion into saccharine matter in the process of
malting, as will be described in the chapter on beer,
while it is also well fitted to produce alcoholic spirit
and other elements of ale.

The German Weiss-bier is made from a mixture of
wheat and barley. "

A mixture of barley meal and wheat flour is in very
general use among the poorer (not the poorest) classes
in India, the proportion of each being equal, as at
Gonda, or one-quarter barley meal and three-quarters
wheat flour as at Bareilly, or one-seventh barley meal
and six-sevenths wheat flour as in Meerut, and often-
times the husks of both grains remain in the meal.

Scotch and pearl barley appear to be very different
foods from ordinary barley, and in fact they are used
rather as rice than barley. They are never made into
meal or bread, but are used whole in puddings, and seem
from their flavour and thickening properties to occupy
a position between wheat and rice. They are, however,
prepared from one of the species of barley by the
removal of the husk, as in the instance of the Scotch
barley, and by further polishing and rounding, as in
the pearl barley. They are much approved as a farina-
ceous and mucilaginous ingredient in puddings, and
when prepared with new milk and flavoured with sugar,
if not spices, produce a delicate and delicious food.

The ultimate chemical composition is as follows,
besides oxygen and hydrogen, per cent. :—

No. 686,
C. 38 N, 13

The quantity of carbon and nitrogen in one pound is
2,656 and 91 grains. ‘

The time required for their digestion when boiled is

twice that of rice, viz., two hours, but less than that of
wheat,

o 2
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Maslin is a mixed product grown in Yorkshire and
other northern districts of England, and is composed of
two or three parts of wheat and one part of rye; but it
is not very extensively used at the present time.
Neither rye nor barley is preferred to wheat in the
produetion of bread, for the colour of the bread is less
white and the flavour is rougher than that of white
wheaten bread. Moreover, as rye is inferior to wheat
in nutritive elements the mixed product is less valuable
than wheaten flour alone, so that it is only as an inferior
food selling at a lower price than wheat that it is
accepted. At the same time the admixture of rye with
wheat is not disagreeable as a change of food, and bread
prepared from maslin is more agreeable, if not more
nutritious, than that from thirds or fourths wheaten
flour.

Rye (Secale cereale) is grown on light soils in various
parts of the country ; but chiefly in the north of England.
It is, however, a product of less importance now than
formerly, since bread is rarely if ever made in Xn gland
from rye flour alone, and when it is used it is mixed
with wheaten flour. It is inferior to wheaten flour in
nutritive properties, flavour and digestibility, but it is
still used in some parts of the Continent and particu-
larly in Russia.

The Russians also use this grain for the preparation
of a fermented liquor called Quass.

The following is the composition of rye meal in 100

parts :—
No. 67.

Water 15:0  Nitrogenous 80 Starch 695  Sugar 3'7 Fat 20
- Salts 1'8

There are 2,660 grains of carbon and 88 grains of
nitrogen in 1 Ib. of the meal.
A diseased state of this grain is the well-known and
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highly poisonous ergot of rye (Secale cornutum), by
which many persons have been poisoned. 1t is a valu-
able medicine, but when taken incautiously produces
convulsions and gangrene.

GLUTEN.

This is a most important part of food, and represents
the nitrogenous element of grain to an extent varying
from nine to sixteen per cent. It may be obtained by
washing the flour of wheat or any other grain until all
the starch has been removed, when it is a tenacious
colourless substance, known in ancient times as birdlime
and used for catching birds. It can scarcely be regarded
in this state as a food, since it is not agreeable, neither
can it be entirely masticated. As, however, it is so
important a principle of food, it was desirable to deter-
mine its influence, and after eating all the gluten which
could be washed out of four ounces of wheaten flour, we
found it produce a maximum increase of 0-84 grain
of carbonic acid and of 11 cubic inches of air per
minute in the respiration. It may be added, that in
this effect it is very similar to albumen, gelatin, and
other animal compounds, having the same chemical
constitution. Hence gluten is an excitor of the respi-

ration in a degree beyond the respiratory material
which it supplies.

CHAPTER XXVII.

SUCCULENT VEGETABLES.

Tur class of succulent vegetables is a very large one,
and is valuable both for its nutritive and saline consti-
tuents, by which it is at once a food and a medicine.
It will not be possible for us to enter into very large
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detail, but it will suffice to group the various members of
the class in three divisions: one of which will be repre-
sented by the Potato, the second by Cabbage, and the
third by Mushrooms and Lichens.

A.—Potato and similar Foods.

Of all kinds of fresh vegetables grown in temperate
climates, none is so valuable as the potato (Solanum
tuberoswm), when we have regard to its agreeable flavour
and nutritive and medicinal qualities, so that it is eaten
daily by almost every family, and with the addition of
butter-milk or skim-milk, was until recently nearly the
sole support of a whole nation.

It was introduced into this country from Chili in the
sixteenth century; but in hot climates it is very gene-
rally supplanted by the sweet potato, artichoke, and
similar vegetables; and in the Arctic regions, oil and
other animal foods are substituted for it. Hence it may
be said to be practically excluded from the hottest and
coldest parts of our globe, whilst in reference to more
moderate temperatures it may be remarked that it is
influenced by comparatively slight conditions of soil
and climate, for it grows of very different qualities in
various parts of this country, and is a better crop in Tas-
mania than in the neighbouring continent of Australia.

The best known varieties of potato do not differ very
oreatly in chemical composition, and are selected less on
that ground than according to the taste of the indi-
vidual as to the harduess or mealiness of the tuber after
it has been cooked; yet there is some difference in
flavour which influences the selection. Thus some are
called waxy or watery, as, for example, young potatoes,
and those grown in the bog lands of Ireland and Scot-
land, whilst others are mealy, as the York Regents,
grown in Yorkshire and other parts of this country.
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The varieties which are brought into the market are too
numerous to warrant a reference to them here, but it
may be added that but few vegetables have received and
rewarded better selection and cultivation.

The proximate elements necessarily vary much with
the season, kind, ripeness, and soil, so that the analyses
differ much among themselves, but a good average com-
position per cent. may be stated as follows :—

No. 68.
Water 75 Nitrogen 21 Starch 18:8 Sugar 32

Fat 0-2 Salts 0-7

The ultimate composition, besides oxygen and hydro-

gen, may e stated to be, per cent. :—
No. 69.
0. 12 N. 0-35

The relative value of potatoes is determined in a
general manner by their specific gravity, just as a similar
estimation is made of an apple or an orange by weigh-
ing it in the hand, for the heavier in relation to bulk is
-any given potato, so is the greater amount of starch.
If several potatoes be thrown into a strong solution of
salt, and water be added until some of them sink and
others swim, the specific gravity of the saline solution
will be that of the potatoes as a whole.

J. J. Pohl found the following relation between the
specific gravity and the proportion of starch :—

No. 70.

Bp. Gr. Btarch in 100 parts
1-:090 16-38
1:093 17°11
1-099 158-43
1-101 15-98
1-107 20045
1-110 21-32
1-123 2414

The quantity of ash or saline materials present in
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100 parts of the fresh potato, varies with the kind, as
shown by T. J. Herepath. Thus:—

No. 71.
Fortyfold 088 Prince’'s Beauty 1-06 Maggie 1:09
Axbridge Kidney 1-27 White apple 1:30

The proportion of potash in the salts of potato is
very large, and does not vary much in the several
specimens examined, the limits being 5303 per cent. in
the Fortyfold, and 55:73 per cent. in the Maggie.

Potatoes are deficient in mineral matter, so that they
are unfit to be a sole food, but that defect is supplied
. by the addition of hard water, milk, and other elements
of food. .

There are 760 grains of carbon and 24 grains of
nitrogen in 1 1b.; so that more than 2§ lbs. of potato
are required to equal 1 1b. of bread in carbon, and more
than 8% Ibs. in nitrogen. Hence when potatoes are
1d. per 1b., and bread 14d. per Ib., the former are two to
three times dearer than the latter, but the former are
valuable for their juices in addition to their nutritive
elements. :

New and waxy are said to be less digestible than
old and mealy potatoes, but the time required for diges-
tion may beregarded as nearly Dol 72~ <Eomano:
the same as for bread, viz., e
from 21 to 3% hours.

The potato disease, which
produced so much distress in
Ireland and elsewhere, was
accompanied by the produc-
tion of a fungus and the de-
struction of starch in the
starch cells, as is represented ;
in the following drawings.  * ™t wiih starch ool @
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No. 72.—Diseasep PotaTo.

B, The same after the process of germina-
tion or in a state of disease, when the (€, The fungus in the diseased potato is shown
:gu{r;i cells have been removed, except ﬁ Ei};,.and the llEﬂ-]thj' starch cells (if any)

The kinds of potatoes which were found in Cam-
bridgeshire to be the least subject to the disease were
Myatt’s Ash-leaf Kidney, the River Royal Kiduey, the
Nonpareil Prolific, and the Rock.

10 grains of potato consumed in the body produce
heat sufficient to raise 2:6 lbs. of water 1° F., or to lift
1,977 1bs. one foot high.

Potatoes and similar vegetables should be well cooked,
with a considerable degree of heat. If it be intended
to boil them, they should be placed at once in hot
water; and if to be roasted, the oven should be mode-
rately hot, and care taken lest they should burn. When
peeled and soaked in cold water a larger proportion of
the fecula will be extracted than is desirable, and with
a slow oven the peel will be hardened and thickened.

The water in which potatoes have been boiled is not
used as food, for it is not only mnearly destitute of
nutritive matter, but is said to contain substances which
are deleterious to health.

In my experiments, the effect of eating good pota-
toes, whether new or old, was less than that of rice.
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In two experiments 8 ounces increased the carbonic
acid evolved in the respiration by 1:27 grain per
minute, and the quantity of air inspired by 52 cubic
inches per minute. The rate of pulsation and respira-
tion was slightly lowered. (Phil. Trans. 1859.)

There are many vegetable productions which some-
what resemble potatoes in flavour or quality, and are
not very inferior to them as food, to which we will
now briefly refer.

The sweet potato (Batatas edulis) is rarely used,
although it is not unknown in this country; but is in
duily use in Central America, and in many other hot
countries where the common potato does not grow or
cannot be obtained.

The yucca (Manihot utilissima), from which arrow-
root is obtained, is not a bad substitute for potato,
and is in common use in Central America and India.

The yam (Dioscorea alate)is a similar food, and grows
over a very extended area. It is particularly ap--
preciated by the negroes, but Europeans do not prefer
it to the potato.

The Dioscorea batatas, or Chinese yam, has the follow-
ing composition, per cent., according to Frémy :—

No. 73.
Water 79°3 Starch 16 Nitrogenous 25 Fat, &e. 1°1 Salts 1'1

The Dioscorea sativa is said by Suersen to have
23 per cent. of starch.

The common artichoke (Cynara Scolymus) and the
Jerusalem artichoke (Helianthus tuberosus) (perhaps so
called as a corruption of the Italian name Girasole or
Sunturner) are well known foods, both in temperate and
hot climates, and are highly nutritious, whether cooked
alone or made into soup. They contain a large
amount of salts, of which, 559 per cent. is potash, in




SUCCULENT VEGETABLES. 209

the Jerusalem artichoke, whilst there are potash, soda,
lime and magnesia, with sulphuric and phosphoric acid,
with silica and salts of iron. The leaves are used as
fodder for cattle in the United States of America, and
contain salts which yield 40 per cent. of lime.

There are numerous plants in Chili and the neigh-
bouring States, which produce edible tubers somewhat
resembling the common potato, such as the Ullucus
tuberosus, Owxalis crenata or tuberosa, and Arracacha
esculenta. In North America the tubers of the Apios
tuberosa and the prairie turnip, which are twining
plants of the leguminous order, are eaten as food.

The great value of such tubers as food is well shown
by the contrast in the chemical composition of the
apios and the potato as made by Payen :—

No. 74.
Apios Paotato
Nitrogenous matter . 3 : i Ath 17
Fatty matter . : : - I 0-1
Starch, sugar, pectose, &e. - . . 383565 21'2
Cellulose and epidermis . . T 15
Inorganic matter . : .. 225 11
Water y . : ‘ : a8 T44

Turnips vary in nutritive qualities and flavour, so
that the Swede variety is far more nutritive than the
white, but the flavour of the latter kind is preferred as
the food of man. They are also much less valuable as
occasional foods than carrots and parsnips. The follow-
ing is the ultimate composition of turnips and carrots :—

No. 74.
Turnips
Bwede White
Carbon ... 4'5 3-2 4'5 per cent,
l\"ltrl:}gc]] ws 022 0-18 0-2

13

The following is the quantity of carbon and nitrogen
(in grains) contained in 1'1b. :—
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No. 76.
Tuarnips
- 2 \ Carrots
Bwade White
Carbon . . 304 173 384
Nitrogen . . 1563 112 14
The proximate elements in 100 parts are :—
No, 77.
]
x Water 91 Nitrogenous 12 Starch 51
D 5 { Sugar 2°1 Fat, Salts 06
Water 83 Nitrogenous 13 Starch 84
Carrots; i { Sugar 6°1 Fat 02 Salts 10
; ‘Water 82 Nitrogenous 1°1 Starch 9-6
Esxenips: "% { Sugar 58  Fat 05  Salts 10

The time required for the digestion of parsnips and
earrots varies from 2% to 31 hours.

Ten grains of carrot, when consumed in the body,
produce heat sufficient to raise 1:36 lb. of water 1° F.,
which is equal to lifting 1,031 Ibs. one foot high.

BEETROOT.

This valuable food (Befa vulgaris) must be considered
apart from other vegetables, on account of the large
quantity of saccharine matter which it contains, a
quantity so large as to enable our French neighbours,
who lack sugar-producing colonies, to prepare nearly
all their sugar from it, and even to export sugar to
this country in competition with the cane sugar which
we import. It is also grown extensively in Germany
and Russia for this purpose, as well as for the distilla-
tion of alecohol. TIts production is also greatly increasing
in this country, and has caused distilleries and sugar
factories to be already established here.

Tt has been shown that carrots and parsnips possess
an unusual amount of sugar, but beetroot exceeds them
in this respect. Thus the amount of sugar in parsnips,
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carrots, and beetroot is 58, 6-1, and 8'0 to 100 per
cent. in their order.
"~ The proximate compositionin 100 parts 18, according
to Payen :—
No. 78.
Water 835 Sugar 10:5  Pectose, &c. 08 Nitrogenous 1'5
Salts and pecten 3°7

There are 350 grains of carbon, and 17§ grains of
nitrogen in each pound. (Lawes and Gilbert.)

The time required for its digestion is greater than
that of similar sugar-yielding foods, and even greater
than that of bread, viz.: 33 hours. |

There are other plants used as food which are not
tuberous, and may be called fruits or vegetables in-
differently, but as they are mnot eaten uncooked, we
shall refer them to the latter, and mention a few of
them in this place.

The bread-fruit tree (Artocarpus incisa, and other
varieties), growing to the size of the largest oalk, pro-
vides a fruit which has so much the appearance and diet-
etic qualities of food as to resemble fine white wheaten
bread, and to be called bread. It grows freely in the
Indian Archipelago and the islands of the Pacifie, and
is a chief article of food to the inhabitants. It pro-
duces a fruit singly, or in clusters, about the size of a
child’s head, which in 1its early stage contains a
thickish milk, whilst in the second stage it is fibrous
and pulpy, and in the third juicy and rotten. It is
edible at all its stages of development, but is usually
cut for food in the second stage.

This fruit is usually cooked before being eaten, and
the process is carried on in a hole of the earth. It is
cut into several pieces and the core removed, after
which it is placed on heated stones for half an hour
in layers, alternating with layers of leaves. When
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ready for eating, it is brownish on the outside with a
~ yellowish pulpy substance in the inside, resembling
somewhat the inside of a white wheaten loaf.

The following is its chemical composition per cent. :—

No. 79.
Water 63 Starch 14 Albumen 3 Gluten and woody fibre 19

The plantain (Musa paradisiaca) bears a long fruit,
which is cooked like other vegetables. The tree will
produce 133 times more food in weight than the same
space of ground could if cultivated with wheat, and 44
times more than if planted with potatoes, but the
nutriment is not equal to that of wheat.

The milky juices contain very valuable salts as shown
by the following analysis, per cent. :—

No. 80.
Potash 25-27 Soda 952 Lime 15°85 Magnesia 50
Alumina 0°87 Chlorine 63 Sulphuric anhydride 096
Phosphoric anhydride 087 Silica 081 and Carbonic anhydride 34:17

The horse plantain grows in India, and on the Zan-
zibar coast, and bears a fruit a foot in length filled with
hard black seeds, which are fried in butter and eaten.

The kemmaye is deseribed by Burckhardt, in his
¢ Notes on the Bedouins and Wahabys,” as a favourite
dish which forms the chief vegetable food whilst it lasts
of those people, as also those of Damascus and Hastern
Syria. It lies about four inches under the ground, and
at length by growth throws up a little mound of earth,
over which the camels may stumble. It is dug up and
boiled in milk or water until it forms a paste over
which butter is poured, or it is eaten when washed with
butter. There are three species, distinguished by their
colour, viz., black, white, and red, but all alike resemble
the truffle in shape and appearance.
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B.—Cabbage and similar Green Succulent Vegetubles.

Numerous green vegetables as borage, radish, turnips,
parsley, cabbage, mustard, hyssop, mint, rue, spinach,
onions, coriander, rosemary, fennel, chervil, and also
mushrooms were in common use in this country among
our Saxon ancestors ; and we find the following recipe of
the fourteenth century for the preparation of a salad,
which in this point of view may mnot be without in-
terest:—

¢ Salat.

‘Take Psel, Sawge, garlee, chibol’i, oynons, leek, borage, myn’t
poneet, fenel, and ton tressis (cresses), rew, rosemarye,
purslarye, laue, and waische hem clene, pike hem, pluk he
small wip phu (thine) hand and myng hem wel with rawe oile,
lay on vyneg® and salt and sue it forth.’

This represents the least nutritious class of vegetable
foods, and is perhaps less valuable for its direct nutritive
elements than for its indirect and medicinal saline
juices. With so great a variety in common use as the
common cabbage (Brassica); Brussels sprouts (Brassica
oleracea) 5 broeoli (Brassica); turnip tops (Brassica rapa);
cauliflower; spinach (Spinachia oleracea); water-cress
(Nasturtium officinale), &e., there will be some dif-
ference in chemical composition, but for all practical
purposes it will suffice if we take cabbage as a type of

class in which the leaves are used as food.
- Anderson found the following difference in com-
position in the leaves of the common cabbage per cent. :

No. 81,

Young Plant Rﬁfﬁ:ﬂ HIEE Heart
Water . : - . 5 . 91'8 91 ) | gT-ih
Nitrogenous . : i : o ey 16 09
Woody fibre, gum and sugar . 45 50 4+]

Ash or salts : i H 2 148 ) 06
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It may be stated generally that there are 420 grains
of carbon and 14 grains of nitrogen in 1 Ib. of cabbage
and mixed vegetables. |

Tt would not be possible to sustain life for a length-
ened period upon such substances alone, since the
quantity required to supply the requisite food would
exceed the rate of digestion and the limits of the human
stomach, but they are nevertheless most agreeable and
useful adjuncts in their season. They should be well
cooked, and indeed it is said that they cannot be too
much cooked, but even then they are not so quickly
digested as certain kinds of animal food, but require
from 2% to 4 hours.

10 grains of cabbage when consumed in the body
produce heat sufficient to raise 1-12 lb. of water 1° F.,
which is equal to lifting 834 Ibs. one foot high.

The Netile (Urtica dioica), a well-known weed, is some-
times used in this country and more frequently on the
Continent as a table vegetable in the early spring when
it is yet young and tender, but probably less for its
nutritive qualities than for the medicinal virtue of its
juices. It is boiled with a little soda, and served like
spinach, or it is perhaps more frequently boiled in water
or milk and the juice alone eaten.

The charlock (Sinapis arvensis) and the dandelion
(Taraxacwm officinale) may also be eaten as green vege-
tables.

The goatsbheard (Tragopogon ortentalis) grows near
the line of perpetual snow, and forms a principal article
of fresh vegetable food in the dietary of Kurdistan.
The stem is peeled and eaten raw, and makes an agree-
able salad in the Huropean manner.

Fennel (Feniculwm vulgare) was eaten in England
many centuries ago, and is still used as an aromatic
vegetable in the cooking of fish, but in various Eastern
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countries the stem is eaten like rhubarb stalks, and offers
an agreeable acidity.

Tomatos (Lycopersicum esculentum) may be eaten as
a boiled vegetable or made into an agreeable sub-acid
sauce.

Vegetable marrows (Cucurbita) are grown very rapidly,
and having a mild agreeable flavour are a favourite
food.

Cucumbers (Cucumis) are a favourite vegetable, which
some eat in lumps with or without the skin, whilst
others carefully peel it, cut it up into thin slices and
plentifully flavour it with vinegar and pepper. There
is much difference of opinion as to the digestibility and
general wholesomeness of this food, but whilst it may
be admitted that the flavour sometimes repeats itself in
the mouth for some time after it has been eaten, and
that if made acid with vinegar and eaten in large
quantity, it is very apt to cause pain at the stomach, less
evil will follow its use when cut and eaten like any
other vegetable. It is also said that an unwholesome
property resides in the skin, and in the fluid which
drains from the pulp, but without good grounds. The
seeds, which are numerous, should be removed, and the
pulp should be well masticated. |

The pumpkin (Cucurbita) grows to an enormous size
in both temperate and hot climates, but is not highly
appreciated in this country as a culinary vegetable.
It somewhat lacks flavour, and has a tendency to
toughness, and certainly cannot compare favourably
with the vegetable marrow and analogous plants,
Gourds were in common use in England in the four-
teenth century.

Sea kale (Crambe maritima) is a delicate and even

delicious vegetable, when grown in perfection and well
cooked.

2
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Rhubarb (Rheuwm), is a vegetable growing rapidly and
yielding an agreeable sub-acid juice. It is to some
tastes the most agreeable of its class, quite equal in
flavour to gooseberries, apples, or other fruit which
are usually made into pies, and it should be ranked
with fruits rather than with ordinary garden vegetables.
The juice yields a considerable guantity of saccharine
matter, and makes a good home-made wine. The well-
known medicinal quality of rhubarb resides in the root,
but the English cannot compare with Turkey rhubarb as
a medicine. It is carefully cultivated, and a number of
choice varieties have been produced. Those grown in
the market-gardens near to London produce an early
crop, and have a fine flavour.

C.—Mushrooms and Lichens.
MUsSHROOMS.

Much difference of opinion exists as to the varieties
of mushroom (Fungi) which may be eaten with safety,
since some allow but few, whilst others believe that
nearly all may be eaten with impunity. In the first
view they may be regarded as luxuries or as condi-
ments and agreeable adjuncts to food, whilst the sup-
porters of the latter look forward to the time when
they will become important and generally used foods.
With every desire to see substances used as food, which
may be so rapidly and cheaply grown, it is impossible
to ignore the cases of poisoning from mushrooms, which
have been recorded. The discussion would oceupy too
much of our space, and we shall therefore leave it to be
dealt with by an able writer in the present Series.

Mushrooms generally consist of about 90 per cent. of
water, and 10 per cent. of cellulose, with salts and
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acids. Schlossberger and Dipping give the following
elements in 100 parts of dried mushrooms :—

No. 82,
Nitrogen Ash
Agaricus cantherellus . . . 322 11:2
o Russula : : .. 425 95
i glutinosus : . 461 4'8
i deliciosus . ; . 468 69
o muscarius . : . 634 9-0
e ATVENSIS s - « (20 19-82
Boletus aureus ‘ : . 47 680
Dazdalea quercina . ‘ « 8719 3-1
Polyporus fomentarius ; . 446 30
Lycoperdon echinatum : . 616 a2

If we "estimate the composition on the dry matter,
we must allow that these substances are highly nutri-
tious, ranking indeed with the most nutritious of vege-
table products; but such would scarcely be a practical
view, for the bulk of fresh mushrooms to obtain g given
quantity of nourishment would be too great to allow
- them to be used as a necessary food. About seven
pounds weight of mushrooms would supply the minimum
requirements of a day in nitrogen, assuming that all the
material is digestible.

It is said, that mushrooms of the edible kinds which
grow under trees are not always harmless, and that they
should be gathered in the open field and when of com-
paratively small size ; but they may be grown readily in
dark cellars with plenty of manure, without poisoneus
qualities. Some persons eat them when raw, after peeling
oft the outer skin ; but it is more common to roast or fry
them with a little butter, pepper and salt, or to add them
to sauces when served with meat, Perhaps they are at
present the most useful in the preparation of ketchup,
which is one of our most agreeable and harmless con-
diments.

Lruffles are now a favourite food and belong to this

P J
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class of vegetables. The common variety (Tuber ciba-
riwm), called also black truffles, grows in many parts of
England, as the downs of Hampshire, Wiltshire, and
Kent, but more abundantly in the southern parts of
Europe, and varies in size from a nut to a potato. It
grows about a foot under the ground, whence it is dug
up, and it is said to be found by dogs which have been
trained to the search. A white variety (Rhizophagon
albwm) also grows in this country and in Germany, and
appears partly above ground.

They are very costly in relation to the nutriment
supplied ; but are aromatic, agreeable, and fashionable
foods.

SEAWEEDS AND LICHENS.

There is very little doubt that there are valuable foods
in this class of vegetables, but they have not yet been
generally eaten. The inhabitants of the sea-coast, and
particularly in the Orkneys and other isolated localities,
where the people are frequently on the brink of starva-
tion, have long had recourse to them, and in inland
districts the inhabitants are aware of the existence of
Tceland and Carrigeen moss, and of laver as an agreeable
adjunct to roasted mutton.

In chemical composition they appear to rank high,
since they are said to contain 10 to 15 per cent. of nitro--
genous and 60 to 70 per cent. of carbonaceous matter;
but the flavour is not_such as to lead to their general
use. When steeped in water with a little soda, they
Jose the adherent salt and much of their bitterness, and
may then be prepared as a mucilaginous food by long
stewing in water, milk or soup. When eaten with
meat, it is usual to allow the bitter flavour to remain.

Professor Stenberg found in the lichens of the
Northern regions 29 to 33 per cent. of starch in Evernia
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Jubata, and 27 to 31 per cent. in Cetraria Islandica, or
Iceland moss, quantities considerably exceeding those
in the potato, and there is reason to believe that the
bitter flavour of the Fvernia may be extracted. It may
be interesting to add, that the reindeer moss (Cladonia
rangiferina) contains but 1 per cent. of starch.

Laver is the name given to several seaweeds (Por-
phyra and Ulva), and is in somewhat frequent use in
London as an accompaniment to roasted mutton, and
has an agreeably acid flavour. It may be eaten on
bread, after thoroughly warming it with a few table-
spoonsful of hock in a saucepan, and flavouring it
with a little lemon-juice. It should be immediately
removed, and whilst hot eaten on buttered toast.

CHAPTER XXVIII.
FRUITS.

A . —Sueculent.

Tars very large class of vegetable products comprehends
representatives from every hot and temperate climate,
and offers the greatest variety of flavours, and those of
the most agreeable character, of all vegetable and ani-
mal foods. Many of them are too well known to render
it needful to mention them, and the whole number is S0
large that it would be impossible to cite them ; but the
English-speaking race, with their Asiatic and African
experience, are probably better acquainted with them
than all other races of the civilised world.

The tirue position of these foods is less that of
nutrients than of agreeable luxuries, for nowhere are
they a food on which the life of man depends, whilst
all races, however diverse in habits, eagerly seek after
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them as additions to their dietary. It is true that in
hot climates they occupy a higher position as foods
than in temperate regions, not, however, by reason of
any superiority in their chemical composition, but from
the necessity of obtaining food which does not greatly
produce heat, and juices of an agreeable flavour to
woisten the mouth, and to stimulate the sense of taste.
In these respects they are but imperfectly appreciated
in temperate and cold climates ; and, it may be added,
that the flavours of such tropical products as reach us
are not by any means equal to those of the fruits im-
mediately they are gathered.

It must not, however, be inferred that we suffer
from lack of fruits in this country which may mnot
favourably compare with those of any clime, for our
strawberry is probably unsurpassed in delicacy and
lusciousness of flavour; and the pine-apples, melons,
orapes, peaches, apricots, nectarines, and pears of our
hot-houses excel those of any country. This is owing,
however, not to our temperate climate, but to care and
<kill of cultivation and to the artificial climate which we
provide for them. .

But with all this, the Englishman who has returned
from Tndia, Ceylon, or the West Indies longs for a fresh
orange or cocoa-nut instead of the old and stale samples,
which alone are within his reach, just as when in India
he would have been delighted with an English pear,
apple, or bunch of currants, could he have gathered
them from the trees. There is probably nothing in
which Nature has been so bountiful to man, in whatever
temperate or hot climate he may be found.

Tt is a characteristic of all fruits that when ripe they
may be eaten in their raw state, and of many, that they
may be eaten cooked or raw. They consist essentially
of two parts, viz., the juices, and the cellular structures
in which the juices are contained ; and it is necessary 10
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add that, whilst the juices may be readily transformed,
~ the cells are not easily digested, and when possible are
thrown away. This is readily seen in such a food as
the orange and apple when not of good quality or not
quite ripe. In such fruits as the strawberry, the pine-
apple, the grape, and even the banana the cell-wall is
very thin, and is easily broken up, so that its presence
is not perceptible, and the digestion of it cannot be
difficult.

As a general expression, it may be stated of any fruit
that the variety which yields the richest juices in the
oreatest quantity, whilst the cellular frame-work is the
least perceptible on mastication, is the most preferred,
and the most digestible.

It is not necessary in a work of this class to enter at
oreat length into the chemical composition of different
fruits ; but it is of interest to remark that chemieal
science has become so practical that the delicate flavour
of the pine-apple, pear, strawberry, and other fruits are
- produced by the chemist in his laboratory, and that
under the term ‘essences’ we may eujoy the agreeable
delusion of believing that we eat the juices of choice
fruits when the fruits themselves cannot be obtained.

All fruits agree, however, in containing much fluid
In relation to the solid matter, and in supplying sugar,
acids, salts, and the various volatile essences on which
their flavour depends. As an illustration, we may cite
the following as the composition per cent. of the ripe

grape :—

No. 83.

Bolubla Inaolublae
Grape sugar 3 ; . 188 Skin, stones, &e, . : . 26
Tartaric acid . ; « 112 | Pectose : : : e Tafl
Nitrogenous matter , . ‘8 | Mineral matter , . 12
Gum, fat, &e. ., . - 0| :
Salts TR g Y gl
Water : i . o Ageng

P4
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The quantity of sugar varies with the different vine-

yards, and as examples the following Rhine grapes may
be cited :—

No. 84.
Per cent. Per cent.
Kleinberger, quite ripg 1059 Oppenheim, ripe . w1882
White Austrian . i . 1878 ' over ripe . 1514
Red Asmannshiiuser, ripe . 1728 | J ohannisberg . - . 1924

The dried grape or raisin and dried figs have been

long in repute, and enter largely into the recipes of
the fourteenth century. There are many kinds in use
at the present day. Thus the muscatels, which are so
much prized for dessert, ave dried whilst hanging on
the tree, and are thence called raisins of the sun. All
the vine leaves around them are first cut away, and the
foot-stalk is half cut off, after which the bunches are
left undisturbed and the fruit unbroken until they are
carefclly removed and packed in boxes. These are the
largest and sweetest raisins in the market, and sell at
a very high price. The sultanas are the smallest which
are sold under the name of raisins, and their flavour i8
very delicions. The former grow in Southern Europe,
and the latter in Turkey. The ordinary raisins are
produced from the ripe fruit, and are imported from
France and Southern Kurope, as well as from Asia
Minor. They have greatly improved in quality and
appearance within the last twenty years, and probably
from the use of lye in which they are dipped before being
dried.
" Currants from the Tonian Islands, which have been
recently restored to Greece, are small seedless grapes,
having less juice and containing a less proportion
of saccharine matter than the muscatels.

Raisins and currants are used chiefly in the prepari-- |

tion of puddings, but may produce good wine.
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The date is the fruit of a palm (Pheniz dactylifera),
which grows extensively in the Sahara, Persia, and
generally throughout Asia and Africa, and bears bunches
of fruit weighing 25 Ibs., with perhaps 200 dates. It
contains a very large quantity of saccharine matter,
and is eaten when either fresh or dried; and so valuable
is the tree that it is the chief source of wealth of the
inhabitants. The fruit is largely imported into this
country, and is highly esteemed, whilst where it grows
it is nearly a necessary food. It contains, according to
Reinsch, 58 per cent. of sugar, and 9 per cent. of pectin,
besides other soluble substances, and water.

The fig (Ficus Carica and 100 other species) attains
perfection in Southern France, Turkey, and the Mediter-
ranean coasts, but it grows and is appreciated through-
out Central KEurope, Asia and Africa, and ripens on the
chalk soils of our own country. It has a more delicate
and less satisfying flavour than the date whether fresh
or dried.

The mulberry (Morus), both white and black, is an
agreeable sub-acid fruit, well known in this climate even in
Saxon times, and ripening in the southern parts of the
island. It contains more sugar than blackberries or
bilberries, as shown by the following analysis of
Fresenius (per cent.) :—

No. 85.

Mulberries Bilberries Blackberrieg
Water . : . . 84707 77-652 86406
Sugar . . . « 9192 5780 4444
Bragtaerd == UG IR e En 1-341 1-188
Nitrogenous |, . « 0394 0-794 0510
Salts ‘ ‘ . 0566 0-858 0414

Cherries were grown in England in Saxon times, and
used in the 14th century in the preparation of broth.

They were called chyryse, and there is a Saxon word
nearly resembling it.
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The composition of cherries, according to Fresenius,
is as follows, per cent. :—

No. §6.
Water Bugar  Freeacid Hitﬁ%ﬂmﬁ;ﬂ Salts
Sour . 80-494 8772 1:277 2:606 0565
Rather sour 81-998 8:568 0-961 3-529 (-850
Bweet black 79-700 10-700 (-560 1680 0-600
Sweet light red. 75370 153:110 0351 3:189 0-600

The apple and pear were known in this country be-
fore the Conguest, probably even before the Saxon inva-
sion. Apple fritters, milk fritters and herb fritters were
eaten in the middle ages, and in the 14th century were
usually fried in oil or lard. They were eaten with
honey or sugar, and much resembled the pancakes of our
day. .
An apple tart was made as follows :—<Tak gode
applys and gode spycis and figys and reysons and
perys (pears), and wan they are well ybrayed colourd
wyth safroii wel, and do yt in a cofyn, and do yt forth
to bake wel.”

Fresenius’s analysis of certain kinds of apples and
pears is as follows, per cent. :—

No. 87.

Apples Water  Sugar  Freeacid “i%ggfﬁl‘;";“d Salta
English rennets . . 8204 6-83 085 TR 036
White dessert . . 8504 758 104 2-94 0-44
English golden pippin 8187 10-36 048 411

F
Eweegnll"sed 85:007 7940 trace 4646 0-284

The custard apple obtained from various species of
 Anona, growing in Qouth America, Africa, the East
Indies, the Caribbean Islands, &e., is a froit with a juicy
pulp, which, when ripe, has the flavour of clotted cream
and sugar, and is highly prized by rich and poor. T]:EE
fruit varies in different species, from the size of an arti-
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choke to that of a melon, and in the latter case it hasa
reticulated appearance somewhat like a pine-apple.

The alligator apple is also derived from an Anona,
but is not so good a fruit.

The guava (Psidium) is both pear-shaped and apple-
shaped, and grows generally throughout the East. Itis
aromatie, but not so agreeable as some other Eastern
fruits, yet it is highly prized for the strong jelly which
is obtained from 1it.

The mangosteen, anchovy pear and Avocado pear, as
well as the mammec apple, are favourite tropical fruits,
whilst the prickly pear, which grows in Majorea and
over extensive tracts of country of the old and New
World, has long been known, but is not a fruit much
sought after by the English people.

The pomegranate (Pumica Granatum) grows exten-
sively in the Hast and in Spain and Portugal. TIts
rind is a mild astringent, and its juice sub-acid.

The banana is the delicious fruit of the palm tree
(Musa. paradisaica), growing in Ceylon, India, Africa,
and very generally throughout the Bast. It is of
the form and size of a large finger, and grows in
clusters, two or three feet long, containing 100 to
200 specimens. TIts flavour is luscious and delicious,
but a little cloying to the appetite, so that a
great number could not be eaten at one time. Tt
consists of a thick skin and an enclosed pulp, and
the latter alone is eaten. The analysis by Corenwinder
is as follows, in 100 parts: water 73°9, cane sugar and
grape sugar, &e. 19466, nitrogenous 482, cellulose 0-2,
fat 0'63, with phosphoric anhydrid, lime, alkalis, and
iron.

There are two kinds of melon (Cucumis Melo and
Citrullus) sold in our markets, both of which are deli-
cious—viz, the water melon of Spain and France, and
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the melon of our English glass-houses, but the latter
is the more agreeable.

Karatas is a variety of Bromelia, which grows in the
West Indies and tropical countries, and bears clusters -
of whitish fruit, about two inches long, of an agreeable
sub-acid flavour.

Pigeon pears (Cajanus indicus) is another very good
fruit in the same climate.

The cannon-ball tree (Couroupita Guiamensis) has a
fruit as large as an infant's head, with a pulp of a
viscous pleasant flavour.

The peach palm (Guilielma speciosa) grows in South
America and the West Indies, and bears a fruit with
a flavour like chestnuts and cheese, and Mr. Bates
reports a belief that it is more nutritious than fish.

A large number of delicious fruits have been intro-
duced into our South African possessions, amongst
which may be mentioned the granadilla, yellow peach,
