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ACTION OF YEGETABLE LIFE. I3

solar light, and principally the more refrangible parts of solar
light, the blue and violet rays, fall upon the green parts of plants,
the plants take in carbonic acid and exhale oxygen.” He further
remarks that in exerting this influence these rays are completely
absorbed ; for it can be shown that solar light which has passed
through green leaves in full development is no longer capable of
exerting any chemical influence.

I have spoken of light as a factor in the construction of organic
compounds by the plant. The elements of which these organic
compounds consist are drawn from the inorganic kingdom, and
chiefly, as Liebig pointed out, from carbonic acid, water, and
ammonia—principles which all exist to a greater or less extent in the
atmosphere, and from the atmosphere are to a large extent, if not
entirely derived. In the case of the low vegetable organisms which
become developed in moist situations as a green layer on the
barren surface of rocks and stones, the elements required for their
growth must have been derived solely from the atmosphere.
In the case of the higher organisms, however, the elements of
growth are drawn from the soil as well as the atmosphere.
Humus, which forms the constituent of the soil which supplies
these elements, consists of the decaying remains of organic pro-
ducts. But it is not as organic matter that humus serves as food
to the plant ; that is, it is not the organic matter itself that is
utilised. It is, on the other hand, as a source of carbonic acid
and ammonia, principles resulting from its decomposition, that it
owes its position in relation to the alimentation of plants.

The stages passed through in the history of vegetable life lead-
ing to the provision of a fitting supply of food for animal exist-
ence may be thus represented :—Beginning, let us say, with a
barren surface of rock, which may have been freshly exposed to
the atmosphere from some subterranean, volcanic, or other agency,
the germs of low vegetable organisms settling upon it, extract from
the atmosphere their elements of growth. Passing through their
term of life they die, and fresh ones spring up and similarly live
and die. So the process goes on, higher and higher forms
making their appearance. The decaying remains of this primitive
growth encrust what was a barren surface with a layer of earth or
mould, in which ultimately the highest plants find a suitable posi-
tion for taking root and growing. Thus clothed with vegeration,
a fit locality is provided for the support of animal life, animal






























CLASSIFICATION OF FOOD. 23

ingredient of their constitution, nitrogenised compounds must
be supplied ; but, from what is now known, it must also be said
that these compounds are likewise susceptible of application to
heat-production. They are truly, indeed,  histogenetic,” or tis-
sue-forming materials, but, by the separation of urea (which is
known to occur in their metamorphosis in the animal system), a
hydro-carbonaceous compound is left, which may be appropriated
to heat-production. It may be asserted, in fact, that there is suffi-
cient to show that the nitrogenised principles in reality subserve
both purposes in the animal economy.

In fat, again, we have a non-nitrogenous principle, and'one
belonging, therefore, to the calorifacient group. There is every
reason, however, to believe that fat is essential to tissue-develop-
ment. It seems to be intrinsically mixed up with nitrogenised
matter in the animal textures. Certainly, it may be said to be
directly applied towards the formation of adipose tissue. Fat,
therefore, takes rank as a nutrient no less than as a calorifacient
principle.

Hence Liebig’s definition is not to be accepted in a rigid sense.
Although nitrogenised principles constitute true * elements of
nutrition,” yet it neither follows nor appears likely that they are
limited to this purpose. Fats are undoubtedly important calori-
facient principles, and cannot per se supply what is required for
tissue-development ; they, nevertheless, take part in the process.
According to our current views, which will be discussed more fully
further on, fats are also concerned, in a manner not previously
suspected, in muscular force-production. Taking all these con-
siderations into account, Liebig’s classification loses the scientific
force it was originally supposed to possess. The subdivision of the
organic portion of food, however, into nitrogenised and non-nitro-
genised groups is still practically and physiologically convenient.

Prout proposed a classification which arranged food in four
groups of principles, viz. (1) the aqueous, (2) the saccharine, (3)
the oleaginous, and (4) the albuminous.

This classification, it will be seen, fails to include saline matter,
which, as already said, forms an element indispensable to nutrition.
T!m rsaccharinc and oleaginous groups comprise non-nitrogenised
principles, while the albuminous comprehends the nitrogenised.

The classification that will be adopted in this Treatise is one
which involves no expression of physiological destination, but is









26 ALIMENTARY PRINCIPLES.

the proteine compounds; the latter constitute the gelatinous
principles.

When the discovery of proteine was first of all made by
Mulder the substance was regarded as forming the base or radical
of the albuminous principles. It contains the four elements—
carbon, hydrogen, oxygen, and nitrogen ; and each of the albumi-
nous principles was regarded as simply resulting from the com-
bination of the supposed base with different quantities of sulphur
and phosphorus, or sulphur only. It must be stated, however,
that there is nothing to show that proteine really exists in the com-
pounds from which it is to be obtained. It can be regarded only
as a product of the chemical process to which it is necessary to
subject the compounds to obtain it. Looked at in this light, it
constitutes a chemical and not a physiological principle. It
therefore, has no direct physiological bearing, but it nevertheless
serves to link together certain important physiological compounds.

The albuminous or proteine compounds comprise such as albu-
men, fibrine, and caseine, with some others, which form modifica-
tions of these.

Albumen may be looked upon as the most important representa-
tive of the proteine group. It consists of the four elements—
carbon, oxygen, hydrogen, and nitrogen, with the addition of some
sulphur and phosphorus.  As it is met with in animal productions,
it is in such intimate union with fatty, alkaline, and earthy matter,
that it is with some difficulty separable from them. It varies to
some extent in its behaviour, as it is obtained from different
sources. T'he albumen of the blood, for instance, does not
agree in all respects with the albumen of the white of egg. One
of the most striking properties of albumen is its coagulability upon
the application of heat. It therefore exists under two states,
viz. soluble and coagulated albumen.

Albumen may be regarded as the pabulum in the blood from
which the different animal tissues are evolved. ‘That it can
afford per se the nitrogenous matter required for nutrition is
proved by its being the principle in the egg from which are de-
veloped the nitrogenous tissues of the chick.

Fibrine is characterised by its property of undergoing sponta-
neous coagulation. It is composed of the same elements as albu-
men, but contains a larger proportionate amount of sulphur, and
also a rather larger quantity of oxygen. The fibrine of muscular
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tissue is not identical with the fibrine of blood. It will be referred
to under the head of syntonine.

Caseine forms the proteine compound of milk. It is distin-
guishable from fibrine by not undergoing spontaneous coagulation,
and from albumen by not being coagulable by heat, and by being
thrown down by organic acids which do not precipitate albumen.
Besides the four elements—carbon, oxygen, hydrogen, and nitro-
gen—it contains sulphur, but no phosphorus. It is remarkable
for the large quantity of phosphate of lime which it is capable of
holding bound up with it, and the tenacity with which it retains
it. There is, it should be stated, a little uncertainty regarding
the chemical constitution of caseine. By some it is regarded, not
as a simple, but as a compound body—a body composed (in
reality) of a combination of two or more others.

Besides these well-known proteine compounds there are modi-
fications of them which have been particularised by chemists, and
the following may be referred to as connected with the subject of
food.

Vitelline is the name given to the modified form of albumen
which exists in the yolk of the egg. There are certain points in
which this substance comports itself differently with reagents from
ordinary albumen,

Globuline is the albuminoid matter existing in the fluid con-
tents of the blood-corpuscle. It is there intimately associated
with, but, nevertheless, quite distinct from, the colouring matter,
The same principle is also found in the crystalline lens of the eye.
Different opinions have been expressed regarding the true position
it holds. Lecanu looked upon it as identical with albumen ;
Simon with caseine ; while Lehmann remarks that he would be
disposed to place it by the side of vitelline, if the elementary
analyses were not opposed to that view.

Syntonine, or muscle-fibrine, was first recognised as a distinct
substance from blood-fibrine by Liebig. Among the properties in
which it differs from blood-fibrine one of the most striking is its
ready solubility in a weak solution of hydrochloric acid. Over
blood-fibrine a watery solution of hydrochloric acid has no snlvcnt
power. It causes it only to swell up.

The proteine compounds have as yet been referred to only as
they occur in animal productions. But vegetable productions also
contain compounds which, in the language of Liebig, are not only
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tion of the compound mentioned. It is this, indeed, which forms
the basis of leather, a fact which is strongly in favour of gelatine
really existing as a constituent of the animal body.

It has been stated that the gelatinous principles which have fallen
under consideration are to be obtained only from animal products.
No nitrogenous compound of the kind is met with in vegetable
materials. The jelly yielded by fruits and some other vegetable
substances is quite a different article, It consists only of the three
elements—carbon, hydrogen, and oxygen, and is known chemically
as pectine and pectic acid.

All the nitrogenous principles must undergo digestion before
they can enter the system. Digestion, in fact, is simply a process
which has for its object to fit substances for absorption into the
system ; and the nitrogenous principles are in a state to resist
absorption, certainly to any material extent, until they have been
liquefied and transformed by the agency of digestion.

Beyond being mechanically comminuted or reduced to a more or
less finely divided state in the mouth, our nitrogenous food under-
goes no change until it reaches the stomach., In this organ it is
brought into contact with a secretion, the gastric juice, which has
the effect of dissolving and transforming it into a principle which
possesses the important property of being highly diffusible, and
thereby readily transmissible from the alimentary canal into the
blood-vessels. With all the nitrogenous alimentary principles the
result is the same. ‘L'hey each, under the influence of the gastric
juice, lose their characteristic properties and become converted into
the highly soluble and diffusible product referred to.

Mialhe was the first to recognise this product of the digestion of
the nitrogenous principles, and gave it the name of albuminsse.
Peptone is the name which has since been applied to it by Leh-
mann., Mialhe held that the substance obtained by the digestion
of the proteine bodies was identical with that obtained from the
gelatinous principles. This would bring the latter into precisely
the same position with regard to nutrition as the former.  Although
our knowledge about the precise extent of capacity of gelatine as
an article of nutrition cannot be looked upon as complete, yet the
information before us justifies the inference that it does not possess
the same capabilities as an albuminoid substance. If such be true,
the products of digestion of the two cannot be completely iden-
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give the acidity to the natural secretion—which yield an energetic
digestive fluid with pepsine ; but, according to my own experi-
ments on artificial digestion, other acids, such as the phosphoric,
sulphuric, citric, and so on, will equally answer the purpose.

From the above statements it follows that the solution of nitro-
genous food in the stomach is effected by the action of a liquid
which owes its virtue to the presence of a couple of principles—
pepsine and an acid. The action of this liquid is favoured by the ele-
vated temperature belonging to the body, and also by the movement
to which the contents of the stomach are subjected by the action of
the muscular fibres with which the walls of the organ are provided.
As it is reduced to a fluid state the food is forced on into the upper
bowel. Chyme is what this product of gastric digestion is called.
Besides nitrogenous matter in a dissolved state, it contains a portion
suspended in a finely divided form which has not yet undergone
solution, and likewise, in the same state, those constituents of the
food which resist the solvent action of the stomach.

The nitrogenous matter which has escaped from the stomach in
an undissolved state is submitted to a further digestion in the in-
testine. This may be shown by direct experimental observation.
And it is not by a continued action of the gastric juice which
passes on with the food in its course, but by an action exerted by
the secretions poured into the intestine itself. It has been stated
that the presence of an acid forms an indispensable factor in gastric
digestion. The chyme as it passes on from the stomach is strongly
acid. It contains nitrogenous matter which has not yet under-
gone solution, and also gastric juice whose power (it may be
inferred) has not become exhausted. So far, we have conditions
which suffice for a continuance of the process carried on in the
stomach. It happens, however, that on reaching the small intes-
tine the chyme encounters alkaline secretions. The pancreatic
juice is, to a marked extent, alkaline, and so is also the intestinal
juice. The bile likewise contains a quantity of alkali in feeble
combination, and easily taken by the gastric juice acid. Thus it
happens that the chyme becomes more or less neutralised as the
small intestine is being traversed. As the result of observation,
in fact, I have noticed that by the time the lower part of the
ileum is reached the intestinal contents may be found to present a
neutral or even alkaline reaction. In this way, through contact
with the secretions poured into the intestine, the energy of the



32 ALIMENTARY PRINCIPLES,

unexhausted gastric juice contained in the chyme is destroyed,
and whatever solution of nitrogenous food now occurs must be
due to another agency.

Let us, therefore, inquire into the effect which the various
secretions, as they become incorporated with the chyme, are
capable of producing. |

First, as regards the intestinal juice. This fluid, it is evident,
possesses some solvent influence upon nitrogenous matter. Bidder
and Schmidt ascertained by experiment that meat and coagulated
albumen contained in a muslin bag undergo, on being placed in the
empty small intestine, in which the bile and pancreatic juice are
prevented by a ligature from descending, in from four to six hours’
time a considerable amount of digestion. In an experiment per-
formed by myself, in which the hind legs of afrog that had been
separated from the body, were introduced into the empty small
intestine, secured by a ligature from the descent of secretions from
above, I found, after the lapse of six hours, the legs partially
digested—a portion of the skin, for example, having been dissolved
away, the muscles underneath it separated, and some of the bones,
to a slight extent, exposed.

Next, as regards the pancreatic juice. Besides its other offices
in the animal economy, this liquid acts upon and dissolves nitro-
genous matters as appears from the following considerations,

In 1836, Purkinje and Pappenheim asserted that the pancreas
contained a principle capable of exerting a digestive action upon
the nitrogenised elements of food. This statement attracted little
attention, and soon dropped out of notice. More recently Lucien
Corvisart, of Paris, having re-opened the subject, proved, by a
series of experiments, that the pancreas, as one of its functions,
supplements the action of the stomach, and, after a copious meal,
contributes to digest those nitrogenous matters which have escaped
the stomachic digestion. As far as the result is concerned, the
two kinds of digestion, he states, coincide, each leading to the pro-
duction of albuminose. While acidity, however, is a necessary con-
dition to digestion in the case of the gastric juice, the pancreatic
secretion, it is affirmed, possesses the power of acting equally '.'.fell,
whatever the existing reaction—whether acid, neutral, or a]kalm::..

In support of his doctrine, Corvisart has add uced three sets of .

experimental results : | |
First. If the pancreas of an animal be taken when its active
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principle is at its maximum of quantity and quality, that is, from
the fourth to the seventh hour after digestion has begun, and it be
then finely cut up and infused for an hour in twice its volume of
water at a temperature of 20° Cent. (68° Fahr.), and the in-
fusion be at once experimented with, it will be found, he asserts,
to possess a power of dissolving the nitrogenized alimentary prin-
ciples, and converting them into albuminose; and this, with no
evidence of putrefaction being perceptible, provided the experiment
be stopped at the end of four or five hours, in which time, under
a temperature of about 100° Fahr., the pancreatic principle will
have effected all that it is capable of doing.

Secondly. The pancreatic juice obtained during life from the
duct of the gland is found to be capable of acting, he affirms, as a
powerful solvent on the nitrogenized alimentary principles, when
the requisite precautions are taken in conducting the experiment :
the juice, that is to say, must be obtained from the fourth to the
seventh hour after the ingestion of food, at which time it is
charged to its maximum degree with the pancreatic principle; and
must also be experimented with immediately after its collection.
It dissolves, Corvisart says, fibrine more quickly and more largely
than albumen. The heat being maintained between 42° and 45°
Cent. (108° and 113° Fahr.), a specimen of pancreatic juice of
ordinary energy dissolves, it is stated, if the mixture be agitated
every quarter of an hour, all that it is capable of taking up—of
fibrine in two or three hours at the most, and of solid albumen in
four or five hours; the experiment, up to this time, being attended
with no evidence of ordinary decomposition, while, at a subsequent
period, ordinary decomposition is found to set in.

Thirdly. Azotized substances introduced into the duodenum
when pancreatic juice is flowing into it are found to be dissolved,
notwithstanding the gastric juice and bile are precluded from
entering by applying a ligature to the pylorus and bile-duct.

It is necessary to state that the evidence derivable from the last
experiments must not be taken for more than it is really worth,
viewed in relation to pancreatic juice per se. The bile and the
gastric juice may, it is true, have been prevented entering the
duodenum, and thereby precluded from contributing to the effect,
but it is impossible to exclude from operation the secretions of
Brunner’s and the other glands of the duodenum.

My own experiments with the pancreatic juice at first inclined
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NITROGENOUS MATTER AND MUSCULAR ACTION. 39

proceed from destruction of muscular tissue ? If so, nitrogenous
matter would be needed to replace the loss incurred, and the result
would be equivalent to nitrogenous matter through the medium of
muscle being applied to the production of motor power. Now,
if muscular action is coincident with the destruction of muscular
tissue, there must, as a product of the destruction, be a nitrogen-
containing principle eliminated. The elements of the compounds
that have served their purpose in the economy do not accumulate,
but are discharged from the system under certain known forms of
combination. The nitrogen, therefore, belonging to a consumed
nitrogenous structure should be recognisable in the effete matters
thrown off from the body. Nay, more; as the force developed
by muscular action cannot arise spontaneously—as it can be pro-
duced only by transmutation from another force—the destruction
of muscular tissue (which through the chemical action involved
supplies the force) should be in proportion to the amount of mus-
cular work performed, and the nitrogen contained in the excreta
in proportion also to the amount of muscular tissue destroyed.
Now, in proceeding to measure the extent of tissue metamor-
phosis by the nitrogen eliminated, it is necessary, in the first
instance, to be sure of our data regarding the channels through
which nitrogen finds its exit from the body—it is necessary, that
is to say, to ascertain whether nitrogen escapes with the breath and
perspiration, as was at one time asserted, as well as by the alimen-
tary canal and the kidneys. We have no accessible means, it must
be stated, of determining in a direct way whether nitrogen passes
oft by the lungs and skin. Our conclusions have to be based
upon comparing the nitrogen ingested with that encountered in
the urine and alvine evacuations. Ft}i'l’lflf.'l'l}" it was said that a
deficiency in the latter existed, and it was put down to loss by
pulmonary and cutaneous elimination. Barral, for instance, only
detected half the nitrogen of the food in the urine and feces, and
thence inferred that the remainder was discharged with the breath
and perspiration. In opposition to this, however, several trust-
worthy observers (amongst whom may be named Voit, Ranke,
Haughton, and Parkes) aided by the improved methods of analysis
introduced by modern experience, have recovered within a very
close approach all the nitrogen of the food from the urinary and
intestinal excreta. Dr. Parkes” observations are especially worthy
of reliance, and he confidently asserts that it may be looked upon
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B to 17'2 grammes, thus somewhat exceeding the difference
between the ingested nitrogen and that excreted in the urine, or
giving, in other words, rather more nitrogen discharged than
nitrogen ingested. ‘

The nitrogen discharged from the bowels may be said to have
been found to form, upon an average, from about one eighth to one
twelfth or one thirteenth of the total nitrogen voided. Owing its
origin, as it does, to the nitrogen belonging to the undigested food
on the one hand, and that contained in the unabsorbed intestinal
secretions on the other, it is constantly liable to incidental varia-
tion. There is this, also, to be remarked, that the nature of its
source excludes it from possessing any relation to the question
under consideration. We have, therefore, only the urinary excre-
tion to look to as forming the channel through which the exit of
nitrogen, resulting from the metamorphosis of nitrogenous matter
in the system, takes place; and observation has shown that in the
human subject it is mainly under the shape of urea that the escape
occurs,

What, now, is the state of the urine in relation to rest and
exercise ! If muscular disintegration forms the source of muscular
work, the quantity of urinary nitrogen ought to increase in pro-
portion to the amount of muscular work performed.

Lehmann, imbued with Liebig’s views, as his writings show,
speaks of there being an actual increase in the elimination of urea
in proportion to muscular exercise, and yet he gives it as the result
of observation upon himself that, while under ordinary circumstances
he passed about 32 grammes (493 grains) of urea in the twenty-four
hours, the quantity passed after severe bodily exercise was upon one
occasion 36 grammes (555 grains), and upon another 37°4
grammes (577 grains)—only this insignificant disparity to cor-
respond with the difference in the amount of muscular work
performed.

Voit experimented upon a dog, and determined the amount of
urea voided during rest and the performance of mechanical work,
in association with abstinence and a regulated diet of meat.
The work imposed upon the dog was running in a treadmill.
The results, both during abstinence and feeding, exhibited no
material excess in the urea voided during work over that voided
during rest.

P E: Smith, also, in his observations on the elimination of
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56 ALIMENTARY PRINCIPLES.

that ingested, appears to have been 633 grains. Presuming, for
sake of argument, this to have represented the nitrogen of muscle
disintegrated in the accomplishment of the work performed, we
have before us the data for ascertaining how far the force pro-
ducible in this way would correspond with the expenditure that
must have occurred.

According to Mulder’s analysis, albuminous matter contains
15'5 per cent. of nitrogen. Reckoning from this proportion, 633
grains of nitrogen will correspond with 4083 grains of dry albu-
men, and the composition of the nitrogenous matter of muscle is
closely analogous. Now, the force producible from the oxidation
of albuminous matter has been experimentally ascertained by
Frankland ; and, as it occurs within the body, the oxidation of
4083 grains of dry albumen would give rise to the evolution of an
amount of power equal to lifting 1540 tons one foot high.

Here we have one side of the question—the amount of work
obtainable from the nitrogenous matter presumed to have under-
gone disintegration as muscular tissue ; and so far the information
in our possession may be regarded as sufficiently authentic to
enable us to frame a reliable conclusion. As regards the work
accomplished, we may assume, with Professor Haughton, that the
force expended in walking or progressing on level ground is equal
to that required to lift one twentieth of the weight of the body
through the distance traversed. The distance walked amounted
to 3174 miles, and if we take the weight of the body and clothing
at, say, 120 lbs., this will give the performance of an amount of
work equal to lifting 4490 tons one foot high, or about two thirds
more work than the oxidation of the nitrogenous matter repre-
senting the 633 grains of nitrogen could accomplish. And, in
this calculation, only the external work has been taken into con-
sideration. 'There is, in reality, also a considerable amount of
internal work constantly being performed—viz. that employed in
keeping up the circulation, in respiration, and in various other
essential actions of life.

I have entered thus minutely into the question of the elimina-
tion of nitrogen in relation to muscular work because it bears in
so forcible and direct a manner upon the question immediately
before us—viz. the uses to which the -nitrogenous alimentary
principles are applied in the system. Briefly represented, the
position of the matter may be said to be this:




RESUME ON NITROGENOUS FOOD AND MUSCULAR ACTION. §7

Many years ago it was asserted by Liebig that muscular action
involved the destruction of muscular tissue. The plausibility of
the doctrine, and the readiness with which the views of its author
were then received, must be considered as having led to its being
at once generally accepted as though it formed a scientific truth,
although, in reality, only constituting a speculative proposition,
unsupported by anything of the nature of proof. It was further
argued that, if muscular action involved the destruction of mus-
cular tissue, the excretion of the nitrogenous product of destruc-
tion—urea—ought to be in proportion to the amount of muscular
work performed. This seemed to follow as a necessary sequence,
and the one being accepted, the other was taken for granted also.
Thus, notwithstanding the absence of anything in the shape of
proof, we find physiologists reasoning and writing as though the
doctrine had been actually proven.

If the theory of Liebig were true, we should have to look upon
nitrogenous alimentary matter as forming, through the medium of
muscular tissue, the source, and the only source, of muscular
power. The renewal of muscular tissue for subsequent oxidation
in its turn, and evolution of muscular force, would thus constitute
one of the functions of nitrogenous alimentary matter ; and, on its
supply would, accordingly, depend our capacity for the performance
of muscular work.

It is only lately that the doctrine has been submitted to the test
of experiment, and with what result the foregoing account of the
researches of various observers has shown. Even Liebig! has
now come to assert that muscular action is not attended by the
production of urea. He admits that the question as to the source
of muscular power has been complicated by an inference which
has proved erroneous, and for which he acknowledges himself as
responsible—the inference, namely, that muscular work is repre-
sented by the metamorphosis of muscular tissue, and the formation
of urea as a final product. While admitting this much, however,
Liebig still looks to changes in the nitrogenous constituents of
muscle as the source of muscular power. He assumes the presence
in muscle of nitrogenous substances in a much higher state of ten-
sion than syntonine and albumen, and to these he refers the per-
formance of muscular work, taking shelter under the proposition

! ¢ Proceedings of the Royal Bavarian Academy of Sciences,” 1869. ¢ Phar-
maceutical Journal,” 1870,




































METAMORPHOSIS OF NITROGENOUS FOOD. 69

elements exist in urea. This is supplied by its per-centage com-
position, which stands as follows :

Carbon . i : - : . 20000
Hydrogen 3 s . - « | 6:665
Nitrogen . g . - : . 46667
Oxygen . ; . . . . 26667

100'000

Now, to give to 15°5 parts of nitrogen (the quantity of nitrogen
existing in one hundred parts of albumen) the due proportion of the
other elements required to form urea, we shall have to supply 6:64
parts of carbon, 2:21 of hydrogen, and 8:85 of oxygen. In other
words, the 15°5 parts of nitrogen contained in 100 of albumen, in
escaping as urea, will carry with it 6'64 parts of carbon, 2°21 of
hydrogen, and 8:85 of oxygen—leaving a residuary portion con-
sisting of 4686 parts of carbon, 4:79 of hydrogen, and 13'15 of
oxygen, besides the sulphur and phosphorus for utilisation and
exit in another way. Thus, 33'20 per cent. (or, as nearly as
possible, one third) of the albumen will be turned into urea, and
6680 per cent. (or, as nearly as possible, two thirds) of comple-
mental matter will be left.

Urea must be regarded as constituting the unutilizable portion
of the albuminous principle. Whether it is formed as a primary
product of the splitting up of albumen—that is, whether the
elements at once group themselves from the albuminous compound
into the combination representing it—or whether it forms the final
product of a series of changes, cannot be stated. From comparing
the egesta with the ingesta we know that it is produced. But
what constitute the actual steps of metamorphosis within the
system remains for physiological chemistry to disclose.

It may be remarked incidentally that, taking urea as an effete
product of the metamorphosis of albuminous matter within the
system, and looking at its composition under a certain point of
view, we discern a relation to other products of the decomposition
of nitrogenous matter that does not suggest itself on looking at its
composition as ordinarily represented. Carbonic acid, ammonia,
and water are the final products into which all nitrogenous matter
of an organic nature is constantly tending to resolve itself. Now,
the formula for urea is C,H,N,O, [CH:N:0], which is equivalent
to two atoms of carbonate of ammonia minus two atoms of water
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FORCE VALUE OF NITROGENOUS FOOD. 72

muscle burns in oxygen, its carbon is converted into carbonic acid,
and its hydrogen into water, the nitrogen being to a great extent
evolved in the elementary state; whereas when muscle is most
completely consumed in the body the products are carbonic acid,
water, and urea—a substance which still retains a considerable
amount of potential energy.”” The data for determining the force-
value of albumen, as consumed within the body, were furnished
by experimentally ascertaining the amount of heat evolved in the
oxidation of urea, and knowing that almost exactly one third of
the weight of dry albumen is yielded as urea. Thence is supplied
the deduction that has to be made from the full combustion-value
of albumen to give the result required.

It appears that about one seventh of the potential (latent)
energy—capacity for force-production—belonging to nitrogenous
matter is carried off by urea, and thereby escapes in an unex-
pended state when nitrogenous matter is consumed within the
body.

Albumen has been selected for illustration, but what has been
said for albumen applies also to the other nitrogenous alimentary
principles, with the requisite variations for the slight difference in
elementary composition that exists.

I have looked at the matter which has just formed the subject
of consideration by the light of per-centage composition, because,
as I have already remarked, it supplies us with authentic data for
our calculation, and because it cannot be said that we know with
certainty the formula for the nitrogenous alimentary principles.
But still we are not precluded from surveying the change under
the light of the formule ; and, if we do not know the precise num-
ber of atoms of each element entering into the composition of the
proteine molecule, or the exact manner in which they are grouped,
we do know that, in the formula given, a correct relative pro-
portion is expressed. Now, taking the generally received formula
for proteine, and showing what is left on the removal of the
nitrogen under the form of urea, the surplus carbon and hydrogen
available for force-production is brought very conspicuously into
view. Thus, Mulder’s formula for proteine is C,:H,,N,0,,+2HO.
Abstract from this 2 atoms of urea, viz. C"HE;N*‘C},,, and 8 atoms
of water, HyOg and we get an available residue of 32 atoms of
carbon and 11 of hydrogen, according to the old notation, or 16
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that has been removed ; or, on the other hand, may proceed from
a chemical transformation—a downward metamorphosis of the
nitrogenous substance—the nitrogen disappearing under the form
of an ammoniacal salt, urea, or some other simple combination,
and a fatty compound being left to occupy the site.

Virchow, who has closely studied the process of fatty degenera-
tion, and whose opinion is entitled to weight on the subject, is
strongly in favour of the latter hypothesis, viz. that the fat accu-
mulated is a product of the metamorphosis of the nitrogenous por-
tion of the affected tissue,

Attempts have been made to find whether the transformation of
nitrogenous matter into fat could be demonstrated by experiment.
Excised animal structures were introduced into the peritoneal
cavity of birds, and allowed to remain for some time, and were
then examined in relation to the amount of fat discoverable. At
first it was thought that evidence was afforded of a fatty meta-
morphosis of nitrogenous matter occurring, but on further in-
vestigation the evidence was found to be inconclusive.

Thus much it may be considered may be said—that what is
observed in the mode of the occurrence of fatty degeneration is
strongly suggestive of the doctrine that fat is producible by the
metamorphosis of nitrogenous matter in the living economy,
although nothing absolutely demonstrative can be adduced in
support of it,

In the production of adipocere it has also been contended that
evidence is afforded in favour of the origin of fat from nitrogenous
matter. Adipocere is a peculiar substance, somewhat spermaceti-
like, into which the animal solids are sometimes found to be con-
verted when exposed in a humid situation to putrefaction. Four-
croy first described it in 1789, in a communication to the Royal
Academy of Sciences of Paris, having noticed its existence in certain
bodies which had been interred in one of the Parisian cemeteries,
Thc bodies appeared shrunk and flattened, and the soft solids,
instead of having undergone the ordinary putrefactive change,
were found to be converted into a brittle, cheesy matter, which
softened and felt greasy when rubbed between the fingers. This
material has since been recognised by other observers in dead
bodies, and likewise in refuse-heaps of animal matter. It is also
said to be obtainable by immersing flesh in a stream of water. It
has been regarded as a product of the metamorphosis of nitro-
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genous matter; but, on the other hand, some chemists of authority
as Gay-Lussac, Chevreul, and Berzelius, have contended that
it simply represents the fat which has originally existed in the
animal substance, the nitrogenous matter having undergone putre-
faction and been removed. Here, again, therefore, it forms a
debatable point whether the fat encountered is a product of the
metamorphosis of nitrogenous matter.

It must, in fact, be said, with regard to the evidence as to the
production of fat as a result of the splitting up of nitrogenous
matter, that we have nothing of the nature of proof to deal with,
but that itis highly probable that such production takes place, not,
perhaps, as an immediate result, but as the last link in a chain of
metamorphoses passed through by the hydro-carbonaceous portion
which stands in complemental relation to the urea.

Before bringing this subject to a close, it may be stated that
Messrs Lawes and Gilbert,! in a series of experiments on the feed-
ing of animals, and the subsequent determination of the respective
increase occurring in the component matters of the body, have
adduced, if not actual proof| at least strong evidence in favour of
fat being formed from the nitrogenous portion of food. They first
of all show that, for various reasons, the pig is the most appropriate
animal for yielding information upon the point in question, and
hence its selection as the subject of their experiments. Their
results, they say, demonstrate that when pigs are fed on good
ordinary food for periods of not less than eight or ten weeks, the
amounts of total increase and of fat stored up are so great in pro-
portion both to the original weight of the animal and the food
ingested that the data given may be safely relied on for furnishing
a means of estimating from what constituent or constituents of the
food the fat of the animal has been derived. In their experiments,
the increase in body weight ranged between 51°3 and 689 per
cent. when the feeding was conducted eight weeks, and between
854 and 1068 per cent. when conducted ten weeks. From 599
to 79 per cent. of this total increase was reckoned to consist of
fat. From the nature of the food the proportion of the stored-up
fat that could possibly have been derived from the ready formed
fat ingested, even supposing the whole of what was supplied had
been assimilated, was so small as to leave no doubt that a very

1 «On the Sources of Fat of the Animal Body,” ¢Philosoph. Mag.,’
vol. xxxii, 1866.
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large proportion must have originated from some {::-I:hcr. source.
According to the figures given, the proportion of fat whn.:h must
have so originated ranged from about two thirds to eight ninths of
the total amount stored up.

Thus, then, it was shown that fat must have been formed from
the food ingested. The next question for solution was whether
the fat produced originated from the nitrogenous or non-nitrogenous
elements of the food, or from both.

That fat must have been produced from the non-nitrogenous
matters—the carbo-hydrates—was easily susceptible of proof, for
in some of the experiments the nature of the food was such that
the carbon contained in the fat that was formed amounted to more
than could have been derived from the nitrogenous matter ingested.

As regards the origin of fat from nitrogenous matter, the ques-
tion is not to be disposed of in so simple a manner, but Messrs.
Lawes and Gilbert conclude that such may be looked upon as shown
by the following train of reasoning to occur. In their experiments
they purposely varied the relative proportion of the nitrogenous
and non-nitrogenous parts of the food given to the several pigs. In
some they were in the proportion existing in what may be con-
sidered the staple fattening food of the animal. In others the
proportion of nitrogenous matter was raised considerably in excess
of this standard. Now, from the results obtained, it appeared
that there was no material difference in the amount of fat pro-
duced ; although, if fat were capable of originating only from the
carbo-hydrates it would be reasonable to expect that, on diminish-
ing their supply, as in replacing a portion of them by nitrogenous
matters—in other words, by increasing the proportionate amount
of ‘nitrogenous matter in the food—the amount of fat developed
would have been less. Looking at the evidence furnished, it seems
only rational to infer that, under the diminution in the proportion
of the carbo-hydrates, the nitrogenous matter, through the hydro-
carbonaceous portion which remains after the separation of urea,
took their place in supplying material for fat production, and thus

led to there being no falling off observable in the quantity of

fat produced.

The precise position held by the gelatinous principles as ali-
mentary matter must be considered, in spite of the numerous in-
vestigations that have been specially conducted on the subject, as












THE
NON-NITROGENOUS ALIMENTARY
PRINCIPLES. .

WHILE nitrogenous matter may be regarded as forming the
essential basis of structures possessing active or living properties,
the non-nitrogenous principles may be looked upon as supplying
the source of power. The one may be spoken of as holding the
position of the instrument of action, while the other supplies the
motive power. Nitrogenous alimentary matter may, it is true, by
oxidation contribute to the generation of the moving force, but, as
has been explained, in fulfilling this office there is evidence before
us to show that it is split up into two distinct portions, one con-
taining the nitrogen which is eliminated as useless, and a residuary
non-nitrogenous portion which is retained and utilised in force-
production. It is true also, as will be shown hereafter, that non-
nitrogenous matter may be applied to tissue formation, but it is
probable that, in doing so, it is simply for the purpose of being
stored up for subsequent appropriation to force-production, accord-
ing as circumstances may require,

The non-nitrogenous alimentary principles comprise—
1st. The hydro-carbons or fats;
2nd. The carbo-hydrates, starch, sugar, &c.; and
3rd. Principles such as alcohol and the vegetable acids,
which do not strictly fall within either of the preceding
groups.

Hydro-carbons or Fats.—These principles constitute compounds
consisting of carbon and hydrogen, combined with only a small
proportion of oxygen. Represented in round numbers, the follow-
ing may be given as the per-centage composition of the chief fatty
principles :—

Carbon . ! . o B
Hydrogen . : TN
Oxygen . ; ; : 10

100
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The formula answering to the above composition that has been
assigned consists of C, H,O [¢,,H.,0] 3

This, it will be seen, might be considered as representing a pure
hydrocarbon, in which every tenth atom of hydrogen is replaced
by an atom of oxygen.

Fats are supplied to us in both animal and vegetable articles of
food. Chemically, they consist of a principle possessing acid pro-
perties—a fatty acid—in combination with a radical. When acted
upon by alkalies, and also by contact with bodies of the nature of
ferments, and by decomposing animal substances, the fatty acid is
separated, and a sweet principle known as glycerine makes its ap-
pearance. Glycerine, however, it would seem, has not pre-existed
in the fat. It is found that the united weight of the glycerine and
fatty acid produced exceeds that of the fat originally employed.
The elements of water are appropriated, and glycerine is thereupon
formed by an addition to the hypothetical radical in combination
with the fatty acid in the neutral fat.

There are three compounds—stearine, margarine, and oleine—
which make up the great bulk of the fatty matter met with.

Stearine is the most solid fat of the three. It exists largely in
mutton suet, and gives rise to the firmness by which this kind of
fat is characterised. Requiring a temperature of about 145° Fah-
renheit to melt it, at ordinary temperatures it is always solid. It
occurs to a larger or smaller extent in most animal fats; but still
there are some in which it has not been recognised. It is never
found in vegetable fat.

Meargarine holds an intermediate place between stearine and
oleine as regards consistence. It is the chief component of most
animal fats, and occurs also in nearly all vegetable fats.

Oleine is always met with in a fluid state unless the temperature
is very low. It occurs in both vegetable and animal fats, but
vegetable fats are richer in it than animal.

The digestion of fat takes place in the small intestine. It tra-
verses the mouth without undergoing any change beyond that
induced by the mechanical action of mastication.

In the stomach the nitrogenous matter which may be incorpo-
rated with and invest the fatty, as occurs in the natural alimentary
product, is dissolved, and the latter set free. Passing from the
stomach, it is prepared for absorption in the small intestine by
emulsification or reduction to a minute state of subdivision. As
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the fatty matter which is subsequently found in the lacteals. A
branch of the lacteal system existing in the centre of the villus
receives the product of absorption. Thus much is certain—what
remains to be made clear is the manner in which the transmission
to the lacteal is effected. By the lacteal system the absorbed fat
is conducted to and poured into the circulation. Mixing with the
alkaline blood the fat becomes saponified and dissolved, and in
this state it is mostly met with in the circulation. Should a rapid
entrance, however, have been effected, as happens for a while after
the ingestion of food rich in fatty matter, free fat exists in the
blood ; and a specimen withdrawn under these circumstances, and
afterwards allowed to remain at rest presents, after a short time, a
distinct cream-like layer upon the surface,

Having pointed out how the fat belonging to the food reaches
the circulation, we have next to consider the purposes to which it
is applied in the system.

I will first speak of it as contributing to the construction of
one of the anatomical elements of. the body. The adipose tissue
consists of nucleated vesicles filled with® fatty matter. These
vesicles are closely packed together and surrounded by capillary
blood-vessels. The fat contained in them is evidently drawn, as
in nutrition generally, from the blood: cireulating around, and,
when so separated, a tissue is formed which=is turned to account
for mechanical, physical, and chemico=physiological purposes.

For instance, it fills up interstices' between muscles, bones,
vessels, and the other anatomical structures, and by its accumula-
tion under the skin, it gives a regular and rounded form to the
outer surface of the body.

As a bad conductor of heat, the layer of adipose tissue beneath
the skin contributes towards retaining the animal warmth. This
function it most conspicuously fulfils in the aquatic warm-blooded
animals, such as the seal, porpoise, whale, &c., in which a coat ot
hair would prove of no service from the nature of the circum-
stances that exist, The very great thickness of the subcutaneous
layer of adipose tissue met with in these animals is .evidcntly d:&-
signed to meet the demand occasioned by Fhie unsuitableness, in
this particular instance, of the ordinary provision.

Accumulated within the vesicles and susceptible of re-absorption
into the blood, it forms a store of force-producing material to be
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drawn upon as circumstances may require. Hence it is that life
is sustained longer in a fat animal, under abstinence from food and
with a supply of water, than in a thin one.

In vol. xi of the ¢ Transactions of the Linnean Society,” an
account is given by Mr. Mantell, a Fellow of the Society, under
the form of a letter to the secretary, of an instance of extraordinary
prolongation of life in a fat animal under absence of food. So
extraordinary, indeed, is the account, that I should scarcely feel
disposed to allude to it here did not the source from which it is
derived entitle it to credit. [t appears that on the 14th of Decem-
ber, 1810, a pig was buried in its sty by the fall of part of the
chalk cliff under Dover Castle. On the 23rd of May—160 days
afterwards—Mr. Mantell was told by some workmen employed
in removing the fallen chalk that they had heard the whining of
the pig, and although he had great doubt of the fact, he urged
them to proceed in clearing away the chalk from the sty, and was
soon afterwards surprised to see the pig extricated from its confine-
ment alive. At the time of the accident the pig was in a fat con-
dition, and supposed to have weighed about 160 lbs. When extri-
cated it presented an extremely emaciated appearance, and weighed
no more than 40 lbs. The sty consisted of a cave about six feet
square, dug in the rock, and boarded in front. There was neither
food nor water in it, it was asserted, when the fall of the cliff took
place. The door and other wood in front of the sty was much
nibbled, and the sides of the cave looked very smooth, as though
the animal had been constantly licking them to obtain the moisture
exuding through the rock.

In the hibernating animal, a great accumulation of fat takes
place during the autumn, which is favoured by the oily nature of
the nuts, seeds, &c., then obtainable as food. At the end of the
winter sleep, the animal is reduced to a comparatively emaciated
condition. The fat accumulated may be looked upon as designed
to form an internal store for consumption when the supply from
without is suspended.

In an emaciated animal, the fat vesicles, under the microscope,
betray the process of absorption that has been going on. They
are shrunken in appearance, and the fatty contents of the vesicle,
receding from the envelope, leave a space which is filled with
watery fluid,

Besides forming the basis of a tissue fulfilling the functions re-






FAT AS A HEAT-PRODUCING AGENT. 87

posure to great external cold, so long as a healthy condition pre-
vails, a certain uniform temperature is maintained ; and for this
end the oxidation of combustible material is constantly going on.
Hence arises a demand for food capable of undergoing the process
of oxidation. Liebig holds the non-nitrogenous alimentary prin-
ciples to be specially devoted to this purpose. That they dz con-
tribute to it there can be no doubt ; but it will be for us presently
to consider whether they do not also contribute to the production
of other manifestations of energy besides heat.

The capacity of a material for heat-production depends upon
the amount of unoxidized carbon and hydrogen it contains ; and
of all alimentary materials the fats hold the highest place in this
respect. While in starchy, saccharine, and such-like matters, a
sufficient amount of oxygen exists in the compound to oxidize all
the hydrogen present, leaving only the carbon in an oxidizable
condition ; in the fats not only is the carbon but also the chief
portion of the hydrogen in an unoxidized state.

To illustrate the difference existing, it may be stated that starch
contains, in round numbers, 45 per cent. of carbon and 6 per cent.
of hydrogen, making 51 per cent. of carbon and hydrogen together.
The remainder consists of oxygen amounting to as much as 49
per cent. of the whole. Sugar and gum likewise in round numbers
contain 43 per cent. of carbon and 6 per cent. of hydrogen, making
49 per cent. of carbon and hydrogen together, and leaving 51 per
cent. to be made up by oxygen. Fat, on the other hand, contains
about go per cent. of carbon and hydrogen—79 per cent. of carbon,
anc! 11 per cent. of hydrogen. Only 10 per cent., therefore, re-
mains to consist of oxygen.

The respective values of these compounds, as regards capacity
for oxidation, may also be displayed by reference to their chemical
formule. The formula for starch, for instance, consists of
C.H,,0, [CsH10s); and in all the other allied compounds the
hydrogen and oxygen exist similarly in the proportion to form
water. Fatmay be represented by the formula C,;H,O [¢,,H,O].
Here only one atom of hydrogen has its combining equivalent of
oxygen contained in the compound. The remaining eight atoms,
as well as the carbon, are in a free state for oxidation.

The amount of oxygen consumed in oxidising a given quantity
of an alimentary principle will necessarily vary with the amount
of surplus or uncombined carbon and hydrogen it contains. Hence
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ments of Scharling. F. Hoffmann, he continues, found that the
sum of the products of exhalation of the skin and lungs was much
more considerable after prolonged motion than after prolonged
rest ; and every one, he further says, who has instituted experi-
ments on the respiration of animals, must be aware that they ex-
hale far more carbonic acid when they are lively and active than
during a state of repose.

The older observations upon this point, however, were attended
with some lack of uniformity in the results, and it has been reserved
for more recent inquiry, with improved means and modes of inves-
tigation, to put the matter in a thoroughly satisfactory position,
and to show that the exhalation of carbonic acid holds a direct re-
lation to the amount of work performed.

Dr. Edward Smith, in the ¢ Philosophical T'ransactions’ for
1859, has given the results of an extensive series of experiments
upon the elimination of carbonic acid under various conditions.
They were mostly practised upon himself, and carried out with
zealous self-denial. A mask was closely fitted to the face, and a
tube passing off from it conducted the expired air to an apparatus
in which the carbonic acid was abstracted and absorbed by means
of potash, and afterwards estimated by weighing. The amounts of
carbonic acid exhaled by Dr. Smith, under varying conditions of
exertion, stood as follows :

Carbonic acid
exhaled per minute

_ in grains.
During sleep . : 2 : : 499
Lying down and almost asleep (average of three ob-

servations) . : : : - SR Cint
Walking at the rate of 2 miles per hour - . 1830
Walking at the rate of 3 miles per hour - . 2583

Working at the treadmill, ascending at the rate ot 2865
feet per minute (average of three observations) . 44'97

Dr. Smith’s results are drawn from the carbonic acid exhaled

| during limited periods of time. Pettenkofer, assisted by Voit, has

instituted experiments whereby the observation extended through

- a period consisting of many hours. An air-tight chamber, suffi-

ciently large to enable a man to live, move abouf] and sleep in,
was provided. To this was adapted an arran gement for maintain-

' ing an ingress and egress of air, and for diverting a definite pro-
. portion of the latter for the purpose of anal ysis, in order that the
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a. The existence of parasites.

b. Infectious diseases, and

¢. Contamination by some drug or other noxious agent
administered or consumed during life.

a.—Meat infested with parasites is known with absolute certainty
to be liable to injuriously affect the consumer.

There is one form of parasite which is frequently met with,
particularly in the flesh of the pig, here giving rise to what is
known as “ measly pork.” It constitutes the Cysticercus cellulose,
which consists of a little animal possessing a tapeworm-like head
with a bladder-like tail, from which its name is derived. It lies in
the flesh surrounded by a cyst, which in the pig is about the size
of a hemp-seed, and thus is easily seen. It appears to be widely
spread amongst the pigs in Ireland, to the extent, it is stated,!
of rendering at least 3 per cent. and probably 5 per cent. measly.
The cysticerci of beef and veal are much smaller than those of
pork, and require close inspection to discover them.

Now, when meat thus infested is eaten in the raw or imper-
fectly cooked state, it gives rise to the development of tapeworm
in the alimentary canal.  The cysticerci unless they have been
killed, as they can be by the meat being well cooked through-
out, change their form when they reach the alimentary canal
into that of tapeworms. The cysticercus, of pig’s flesh becomes
the Tenia solium, and that of beef and veal the Tenia medio-
canellata.

Far more serious effects are produced by meat infested with
another parasite—the Trichina spiralis. This animal has been
known and described for some years, but it has only recently been
recognised as capable of exerting a mischievous action within the
system. It was formerly noticed that the animal was occasionally
come across, as it were accidentally, in the course of anatomical
dissection, and it could not be learnt that there was anything to
betray its existence in the individual during life. It was therefore
looked upon as a harmless parasite, and rather simply in the light
of a dissecting-room curiosity than anything else. In 1860,
however, circumstances occurred which led to the discovery that
this animal was not at all times the innocent or harmless guest

' Prof. Gamgee's communication in the ¢ Fifth Report of the Medical
Ofhicer to the Privy Council,” 1863.
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¢.—Meat may be rendered unwholesome by contamination with
some drug or noxious agent administered or consumed during
life.

Many examples of this have been known. The following is a
striking one bearing on contamination by a drug administered as a
remedial agent previous to slaughtering. It is quoted by Pro-
fessor Gamgee and related by Dr. Kreutzer in the ¢Central
Zeitung fur die gesammte Veterinarmedizin fir 1854.” * Three
hundred and one persons partook of the flesh of an ox that had
been treated during life with the potassio-tartrate of antimony.
Of these, 107 suffered from violent vomiting, purging, &c. ; and,
mothers that were suckling children noticed violent effects on their
babies. One of the affected persons died, and the cause of the
attack was demonstrated by chemical analysis of the flesh, and of
the contents of the stomach and intestine of the person that
succumbed. This person had eaten only half a pound of the
meat. Pigs, dogs, and cats that partook of the meat also suffered.
Some of the meat was given to a magpie and it died.”

T'he flesh of cattle is sometimes rendered poisonous by the food
consumed, without the animals themselves being affected. For
instance, it is known that cattle fed in some of the districts of
North America cannot be eaten without giving rise to violent
symptoms of poisoning. The flesh of hares also which havefed upon
the Rhododendron chrysanthemum is considered to be poisonous,

2. Unwholesomeness of meat arising from decomposition. —
Dr. Christison says' “the tendency of putrefaction to impart
deleterious qualities to animal matters originally wholesome has
long been known, and is quite unequivocal. T'o those who are
not accustomed to the use of tainted meat the mere commence-
ment of decay is sufficient to render meat insupportable and
noxious. Game, only decayed enough to please the palate of
the epicure, has caused severe cholera in persons not accustomed
to eat .it in that state.” It cannot be said, however, that even putrid
meat is poisonous to all, although it may prove so to many. The
effect of habit would appear to confer some sort of immunity,
judgin.g from the accounts that are given of the state in which
meat 1s eaten in some countries. “The American Indians,” says

' £ On Poisons,” Edinburgh, 1843, p. 635.
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lised races, living in wild places, have occasionally decoyed persons
to their dens and eaten them. Andrew Wyntoun, inhis rhyming
chronicle, charges a man who lived early in the fourteenth century
with this crime®? (vol. 2, p. 236).

Lindsay, of Pitscottie, also relates that a man and his wife and
family were all burnt on the east coast of Scotland for the crime
of eating children that they had stolen away * (p. 163). During
the horrors of the great French Revolution the heartof the Princess
Lamballe was plucked out of her body by one of the mob, taken
by him to a restaurant and there cooked and eaten® (vol. 2,
p- 564).

Statements are given to the effect that there is something
attractive in the taste of human flesh to those who have been
addicted to the revolting practice of cannibalism.

In the account mentioned by Lindsay that has been just referred
to it is stated that one of the daughters of the man, when going
to the place of execution, cried out, * Wherefore chide ye with
me, as if I had committed ane unworthy act ! Give me credence
and trow me, if ye had experience of eating men and women’s
flesh ye wold think it so delicious that ye wold never forbear it
again” 5! (vol. 1, p. 688).

In the present day the Polynesian islands are the chief home
of such cannibalism as still exists in the world. The Tannese
say to any one condemning their anthropophagous habits—* Pig’s
flesh is very good for you, but this is the thing for us.” They
distribute human flesh in little bits far and near among their
friends as delicate morsels. Cannibal connoisseurs, it is asserted,
prefer a black man to a white one, as the latter, they say, tastes
salt % (p. 83).

Monkeys are eaten by the Chinese,! the natives of Ceylon,3 the
Indians, the negroes and whites in T'rinidad,? the Dyaks of Borneo,?
the Africans of the Gold Coast,® the aborigines of the Amazon 2
(p- 485), and the Indians of Spanish Guiana.* The flesh is said
to be palatable.

The Kalng, or edible roussette (a species of bat), is abundant in
Java, and valued as food by the natives. The flesh is white,
delicate, and tender, but generally imbued with a smell of musk.*

The Lion is sometimes eaten in Africa, but its flesh is not
good ® (p. 304).

in the text, wide the explanatory table at pp. 206-8.
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A meeting was held in 1864 at the Acclimatization Garden
in Paris for the purpose of promoting the greater consumption of
horseflesh as an article of food #* (1864, p. 472), and a grand
hippophagic banquet was celebrated with great éclat at the Grand
Hotel, Paris, at the commencement of 1865, under the patronage
of the French Humane and Acclimatization Societies ® (1863,
p. 176).

In 1866 the first horse-butcher’s shop was opened in Paris %
(vol. 16, p. 349).

A correspondent of the ¢ Medical Times and Gazette’ (Sept.
26, 1867) stated, “ In passing along the quays on my way to the
Marseilles Railway Station, I was struck by the number of stalls
bearing the title ¢ Boucherie Hippophagique,” ¢ Boucherie de Viande
de Cheval,’ at La Villette, Paris. The attendants were very civil,
and told me that they usually sold at the rate of two horses a day.
Some of the customers assured me that the meat wasbetter than beef.”

65,000 horses, it is asserted, were eaten in Paris during the
siege, and the flesh was facetiously called ¢ siege venison.”

Mr. Bicknell says—“I believe the only European countries
where horses are not used for food with the open sanction of the
law are Holland, Portugal, Turkey, Greece, Spain, Italy, and the
United Kingdom. Concerning the four first I have no informa-
tion, but in Spain horses killed in bull fights were eaten till quite
recently, and during the Peninsular War the Spaniards commonly
were hippophagists. The southern Italians also in several dis-
tricts preserve strips of the meat by drying them in the sun.”

On the 6th February, 1868, a memorable “ Banquet Hippo-
phagique ” was given at the Langham Hotel, under the auspices
of Mr. Bicknell. The menu began with

« Ie consommé de cheval a I’A, B, C,”
and after comprising in appropriate order a full list of choice-
sounding dishes, derived from various parts of the horse, or pre-
pared with ¢ huile hippophagique,” ended with

« BUFFET.”
¢« Collared horse-head. Baron of horse. Boiled withers.”
Notwithstanding this example, horseflesh must still be spoken of
as constituting in England only canine food.
According to Pliny, the Romans at one time ate the 4ss. The

For the works corresponding with the reference numbers
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wild ass is still in much esteem among the Persians, who consider
it as equal to venison.’ 1000 donkeys and 2000 mules are
reported to have been eaten in Paris during the siege.? The
flesh of the latter is delicious, and far superior to beef ; roast mule
is, in fact, an exquisite dish 3 (p. 140). Ass’ flesh forms the
basis of the renowned sausages of Bologna * (p. 36).

At a banquet given by an Academician, having MM. Velpeau,
Tardieu, Latour, and other notabilities as guests, the * bifticks
" and “filets” prepared from the flesh of an old she ass were
unanimously pronounced, it is stated, to be more tender, succu-
lent, and delicate than similar plats prepared, for comparison, from
the horse * (18635, April 8).

The Collared Pecari, or Tajacu (Dicotyles torquatus), an inhabi-
tant of South America, is considered good eating, and its flesh
greatly resembles pork. Dicotyles labiatus is also hunted by the
natives of South America for food,* but the aborigines of the
Amazon, who eat Dicotyles torguatus, will not touch Dicotyles
labiatus ® (p. 485).

The Elephant is eaten in Abyssinia and other parts of Africa,
also in Sumatra.® Some steaks that were cut off Chunee, the
elephant that was shot at Exeter Change, on being cooked were
declared to be ¢ pleasant meat.”® The three elephants that were
eaten in Paris during the siege were pronounced a great success.
The liver was considered finer than that of any goose or duck *
(Feb. 1, 1871). Dr. Livingstone writes, “ We had the foot
cooked for breakfast next morning, and found it delicious. It isa
whitish mass, slightly gelatinous and sweet, like marrow. A long
march, to prevent biliousness, is a wise precaution after a meal of
elephant’s foot. Elephant’s trunk and tongue are also good, and
after long simmering much resemble the hump of a buffalo and
the tongue of an ox, but all the other meat is tough, and from its
peculiar flavour only to be eaten by a hungry man * (p. 16g).

The Rhinoceros is eaten in Abyssinia, and by some of the Dutch
settlers in the Cape Colony, and is in high esteem ® (p. g2).

The Tapir.—The American Indian compares the flesh of the
tapir to beef.?

The flesh of the Hippopotamus supplies a substantial meal to the
African, and when young is delicate, but when old is coarse, fat,
and strong, being inferior to beef? The young meat is much

in the text, wide the explanatory table at pp. 206-8.
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and according as the circumstances are favorable or unfavorable
for the change, so will be the analytieal result obtained.

There are several kinds of wheat met with in commerce, and the
table given at p. 210 shows that a considerable difference may
exist in the chemical composition of the article. The difference
depends upon the variety of the plant that has yielded the grain,
and also upon the climate and soil where it has grown. What
is called hard wheat is the richest in gluten. It is produced
in the warm countries of the south, and upon the most fertile soils.
The grain is characterised by a horny, semi-transparent appear-
ance, and hardness throughout. It is drier, keeps better, and
gives a larger amount of product in the mill, but a less white
flour, than other kinds of wheat. It is this form of wheat that is
employed for making macaroni, vermicelli, and such-like prepara-
tions. White or soft wheat presents a more farinaceous condi-
tion. It is more easily ground, and yields a whiter and finer flour.
With less gluten, it contains a larger proportion of starch, and,
therefore, forms the most suitable kind of wheat for the extraction of
this latter principle as an article for domestic use. It is the inter-
mediate, or semi-hard wheat, which is the best for the use of the
baker. In Payen’s table the nitrogenous matter in dried wheat
ranges, it may be seen, from 12 to 22, and the starch from 58 to
76 per cent.

Wheat is but very rarely used in the entire state as an article
of food. It forms, however, a constituent of what is called fru-
menty, which consists of wheat grains boiled in milk. For ordi-
nary alimentary purposes it is subjected to grinding, and usually
afterwards separated into flour, pollard, and bran, the flour being
appropriated to our own use, and the other products employed
as food for the lower animals.

Meal is the simple product of grinding, and, therefore, contains
all the elements of the grain, It is from this that brown bread is
made. [If not used in this way (and, as is well known, it is only
exceptionally that it is) it is submitted by the miller to bolting,
sifting, or dressing, to separate the flour from the coarser particles—
forming pollard and sharps ; and these, again, from the coarsest of
all—ﬁ)rming bran. :'l'—“.](:ll.ll',I 3.150, s [}I‘Ud uced (Z-Il" “ dressed ¥ of dif-
ferent degrees of fineness, to meet the demand of the consumer.
The finer the flour is dressed, the whiter the bread that it produces.
In fine flour, however, there is an exclusion of everything except






WHEATEN FLOUR. 215

fore, that, besides being used for the purpose names:l, i!: frequently
finds its way into the constitution of the la::mf, while it affords an
opportunity of adulterating without appearing upon the face of it
to do so. :

Flour is one of the most useful alimentary materials at our dis-
posal, and is turned to account in a variety of ways. It is not
consumed in the raw state. Puddings, pastry, cakes, bread, bis-
cuits, and other variously named articles of less note, are made
from it. Bread and biscuits, about which more will be said fur-
ther on, are both nutritive and digestible. Cakes—besides flour,
contain butter, eggs, sugar, and sometimes other adjuncts. They
are rich, and apt to upset the stomach. Pastry, on account of the
effect of the oven on the fatty matter present, is also apt to give rise
to stomach derangement. Puddings (flour puddings only are here
spoken of) are not objectionable in the same way, but are, never-
theless, trying to the digestive powers. Being of a more or less
close consistence, they offer considerable resistance to the penetra-
tion and action of the gastric juice, and thus may engage the
stomach for some time in the process of digestion, and give rise
during the while to the sensation which is well known to be occa-
sioned by an indigestible substance, and which is described as a
sense of weight or heaviness at the stomach,

Baked flour.—Flour, after exposure to heat, is more digestible
than when in the raw state. The starch granules become rup-
tured, and a portion of the starch transformed into dextrine. The
albumen is acted upon, and converted into the coagulated form.
It is hence advantageous that flour should be consumed (as it only
is) after having been subjected in some way or other to the
influence of heat. It is sometimes prepared for use by simply put-
ting it into a basin, introducing it into an oven, and baking,
Another process, acting in a similar way, is to place it in a basin,
tie it over with a cloth, and immerse it in a saucepan of water kept
boiling for some time. The water does not penetrate, but, from
the effect of the heat, the flour collects into a hard, solid mass,
which requires to be scraped or grated for use. Thus prepared, it
is often employed as an article of food for infants.

Bread—Of all articles of vegetable food, bread must be con-
sidered as the most important to us, It constitutes a product of
art, and amongst all civilised people the process of manufacture is
known and put into practice, evidently on account of the favorable
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their constituents are thereby wasted or lost to us. Employed,as such
articles are, as food for other animals, we may, in reality, although
indirectly, get their elements in association with other matter.
Looked at in this way, it being granted that animal food is taken,
we are at liberty, if our inclination so dispose us, without incurring
any charge of wastefulness, to select one part of the grain for our-
selves and allow the other to pass to the lower animals. W hether
the result of habit or not, it must certainly be owned that, with the
generality of persons, bread made from ordinary flour is more pleasing
to the eye and agreeable to the palate than bread made from the
whole constituents of the grain,

Bread is a firm and porous substance, which is easy of mastica-
tion, and which, whilst preserving a certain amount of moisture, is
not wet or clammy. To convert flour or meal into a substance of
this kind constitutes the art of bread-making. A paste or dough
is made by manipulation, either by kneading with the hands or by
machinery, with the requisite quantity of water, Porosity is given
by intimate incorporation with carbonic acid gas—either generated
within, as by fermentation or the use of one or other form of
¢ baking powder;” or supplied from without, as by Dr. Dauglish’s
process. The gluten present, by virtue of its tenacity, holds the
vesicles of gas and allows a spongy mass to be formed. Whilst in
this state, solidification is effected by the aid of heat applied in the
process of baking, and thus is formed a permanently vesiculated or
porous article. Such, in a few words, constitutes the rationale of
the process of bread-making.

When the carbonic acid gas is generated by fermentation, the
product is called ¢“leavened bread,” but there is no material dif-
ference between bread formed in this way and that produced by
the other processes. Various kinds of ferment are employed, as, for
instance, brewer’s yeast or barm; German yeast; baker’s or
patent yeast, which is prepared from an infusion of malt and hops
set into fermentation by a little brewer’s or German yeast, and
added to some boiled and mashed potatoes mixed with flour, to feed
the growth of the ferment and increase the product; or leaven,
which is old dough in a state of fermentation. In each case, the
active agent of the ferment—that is, the growing vegetable cells
forming the yeast fungus, or Torula cerevisie—effects the conver-
sion of sugar into alcohol and carbonic acid gas. This takes place
at the expense of the sugar contained in, and derived from, the
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starch of the flour, but in baker’s yeast the potato introduced
furnishes additional material for the growth of the Torula.
Used in this way, the potato is not to be looked upon in the light
. of an adulterant.

The usual practice in making bread by fermentation is to mix a
certain quantity of the flour with the ferment, some salt, and luke-
warm water. These are kneaded into a stiff’ paste or dough, which
is placed aside in a warm situation for an hour or two. The
mass gradually swells up, from the evolution of carbonic acid gas,
or, as the baker terms it, the sponge rises. When the sponge is in
active fermentation it is thoroughly kneaded with the remainder
of the flour, salt, and water, and again set aside for a few hours in
a warm situation. Fermentation extends throughout the whole,
and at the proper moment the dough is made into loaves and intro-
duced into the oven. Herein constitutes one of the chief points in
the baker’s art. Unless fermentation has been allowed to proceed far
enough, a heavy loaf is the result ; and if allowed to proceed too far,
an objectionable quality is given to the bread by the commence-
ment of another, viz., the acid fermentation. Time also must not
be allowed for the dough to sink before being made into loaves and
baked. Under the influence of the heat of the oven an expansion
of the entangled vesicles of gas ensues, and occasions a considerable
further rising of the dough ; and, with the subsequent setting of the
substance of the loaf a permanently vesiculated mass is formed.

A special aroma or flavour is communicated to the bread by
the different kinds of ferment. The best flavoured bread, I am
informed by an experienced West-end baker, is made with the
employment of brewer’s yeast.

Instead of by fermentation, vesiculation may be effected by car-
bonic acid gas disengaged by incorporating carbonate of soda or
ammonia with the dough, and adding muriatic, tartaric, or phos-
phoric acid.  Baking powders” act in this way, and consist for
the most part of tartaric acid and carbonate of soda as their
basis. The employment of this process involves no loss of any
portion of the flour, but it does not produce an agreeably tasted
bread, and has not been therefore found to supersede the old
process of fermentation.

Another plan for vesiculating bread has been recently introduced,
and is known as Dr. Dauglish’s process, the product being called
¢ gerated bread.” The flour is introduced into a strong air-tight
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Semolina.—This substance forms a granular preparation of the
heart of the wheat grain. It is made from the hard wheats,
which are rich in gluten. The grinding is performed with the
mill-stones sufficiently apart to leave the product in a granular
form, instead of reducing it to the state of flour. It forms a
digestible and nourishing article of food, and is useful for adding to
broths, soups, milk, &c. It likewise may be made into a light
and nutritious pudding.

Soujee and Manna-croup are also names by which this granular
preparation of wheat is known. The Semsule of the French is like-
wise of the same nature. It constitutes the coarse, hard granules
which are a product of the grinding of the hard wheats, and are
retained in the bolting machine after the fine flour has passed
through. On account of the resistance which the hard wheats
offer to reduction, these granules have escaped being crushed
between the mill-stones. As the product fetches a higher price
than flour, the skilful miller so adjusts his mill-stones as to obtain
as large an amount as possible.

The Kous-kous, Couscous, or Couscousou, of the Arabs, which
forms a national food in Algeria, further constitutes a granular pre-
paration of wheat. It is cooked and eaten in a variety of ways.

Macaroni, Vermicelli, and [talian or Cagliari paste.—Italian
wheat, and some other kinds, which are rich in gluten, are
employed for making the above-named preparations, which are
consumed very largely in Italy. The flour is made into a stiff
paste with hot water, and then pressed through holes or moulds in
a metal plate, or else stamped so as to give the desired form,
and afterwards dried. They are all highly nutritious, but, from
their closeness, where much thickness of substance exists, as, for
example, with pipe macaroni, are not so easy of digestion as many
other of the wheaten preparations.

Such are the alimentary products of wheat in ordinary use
amongst us. Wholesome and most useful articles under ordinary cir-
cumstances, they sometimes acquire properties which render them
obnoxious, upon which point a few remarks will now be offered.

Wheat is liable to be attacked by the weevi/, a little insect
which consumes the farinaceous centre of the grain. The Acarus
farina, or flour mite, a microscopic animalcule, may also be
encountered.  Beyond deteriorating the wheat for alimentary
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THE CHESTNUT.

The Spanish, or sweet chestnut, is an edible, farinaceous seed,
which stands by itself. It is derived from a stately tree (Castanca
wesca), which is a native of all the southern parts of Europe, and
abounds also in North America. Besides starch, the chestnut
contains about 15 per cent. of sugar. No oil can be extracted
from it by pressure. It is sometimes eaten in the raw state, but is
more usually boiled or roasted. Even in a cooked condition it is
not adapted for a weak stomach, and in the uncooked state it is
decidedly indigestible. It is extensively used as an article of sus-
tenance by the lower classes in many parts of the European Conti-
nent, as in Italy, Spain, Switzerland, and Germany, and by the
Red Indians of North America (‘ Food Journal,’ vol. 1, p. 100).
Sometimes it is ground into flour and made into a kind of bread,
and in some districts it is specially treated to get rid of its astrin-
gent and bitter qualities. It is largely imported into England from
Spain and Italy.

The seeds of some species of the genus Cyeas are used as food,
and esteemed as highly as chestnuts. This tree is found in the

temperate and warm regions of Asia and America, and at the Cape
of Good Hope (¢ Baird’s Cyclo. of Nat. Sci.’),

ACORNS.

Acorns formed a considerable part of the food of man in the earl y

| ages, and they are still used in some countries as a substitute for
| bread (* Baird’s Cyclo. of Nat, Sci.’).

OLEAGINOUS SEEDS.

There are various seeds, denominated nuts, which are devoid of
| starchy, but rich in oily matter. The starch of the cerealia appears
| to be replaced by fat. They are also rich in nitrogenous matter,
which exists under the form of albumen and caseine. Thus consti-
tuted, they possess a high nutritive value, but, like all articles per-
meated with fatty matter, they are difficult of digestion unless

—
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reduced to a minutely divided state before being consumed. The
reason of this is easily given. Digestion is effected by the agency of a
watery secretion, and where a substance is permeated with oily matter
resistance is offered to the penetration of a watery liquid, and it is
only by a progressive action upon the surface that it can become at-
tacked. In a minutely divided state, however, no such obstruction
is offered, and now there is only the richness belonging to an article
which is largely impregnated with fatty matter. In this state, and
if the stomach be not too delicate for them, they form a highly
~ advantageous kind of food, although amongst the human race they
enjoy but a limited application as an important or staple support.
It must further be remarked that, on account of their fatty consti-
tuents, they are prone to become rancid, in the course of time,
under exposure to air.

THE ALMOND.

This forms one of the most important of the oily seeds. It is
derived from the Amygdalus communis, a small tree which belongs
to Barbary and Syria, but which is now extensively cultivated in
the southern parts of Europe. It is also grown in England, but
the fruit here does not arrive at perfection. The fruit, like the
peach, apricot, plum, &c., belongs to the drupaceous group. The
cortical part of it, however, is fibrous and juiceless, and not adapted
for eating. It has been looked upon, it may be mentioned, as
bearing the same relation to the peach that the sloe does to the
plum; and the crab to the apple. The seed or kernel, situated
within the shell, and provided with an enveloping reddish-brown
skin, is the only edible portion. The skin possesses a somewhat
rough and bitter taste. It is easily removed after soaking for a
short time in warm water, and the almond is then spoken of
as blanched. Apart from the taste, the husk or skin is irritating to
the throat and stomach, and unpleasant effects are mentioned as
having been witnessed in consequence of its non-removal.
Almonds, therefore, should always be blanched for the table.

Two varicties of the almond are met with, the sweet and the
bitter. 'They both yield by pressure an odourless fixed oil, which
is of a perfectly innocent nature. The bitter almond, exclusively,
contains the principles for the development of poisonous products.
It has been shown that these products do not exist preformed in
the seed, but are generated by the reaction of two principles
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HERBACEOUS ARTICLES.

These include foliaceous parts, shoots, and stems of plants.
They are valuable as articles of food, not so much for the absolute
amount of nutritive matter afforded—for, on account of their
succulent nature, they contain but a small proportion of solid
matter—as for the salts they yield and the variety they give to our
diet. By cultivation they have been brought to a very different
state from that in which they originally existed. To make them
tender and agreeably flavoured is part of the art of the gardener,
and is effected by quick growth and, in many instances, by a
partial exclusion from light. If allowed to grow slowly, the de-
velopment of ligneous matter is favoured, which gives them hard-
ness, whilst full exposure to light leads to the production, not only
of green colouring matter, but of the characteristic principles of
the plant, which often communicate a strong and disagreeable
taste. It is found that leafy products, which have been allowed to
acquire a full green colour, possess more or less purgative proper- |
ties. [t is necessary, therefore, that the consumption of these
should not be on too extensive a scale. The antiscorbutic virtue
of the class of vegetables under consideration is high.

PRODUCTS OF THE CABBAGE TRIBE.
The original of the cabbage tribe is the sea cabbage, a wild

plant, named Brassica oleracea, which is to be found growing on
many of the cliffs of the south coast of England, and in some other
parts. This is the true collet, or colewort, although the name is
now applied to any young cabbage which has a loose and open
heart, and the leaves of it are gathered by the inhabitants and
consumed as a vegetable. In this state it only grows to an in-
significant size in comparison with the dimensions attained as the
result of cultivation. From this plant a variety of well-known
and extensively consumed vegetables have been produced, inc]ud:
ing, for instance, cabbages, greens, savoys, Brussels sprouts, C:J:ull-
flower, broccoli, &c. Looked at in a general way, these various
products form a wholesome and agreeable component of the food
of man. It is true, containing, as they do, about go per cent. of
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: water, their nutritive value is not high, but they are useful as
. giving variety, and for the salts they supply. They also possess
. marked antiscorbutic virtue. They labour under the disadvantage

of being articles of difficult digestion, which renders them unsuited
where weakness of stomach exists. Their proportion of sulphur

is large, and they thus are apt to give rise to flatulence of an un-

pleasant nature. ‘To secure tenderness, they should be grown

. quickly, and dressed whilst young.

The common white garden cabbage is a variety of the Braisica
oleracea. It is one of the oldest of cultivated vegetables, and has
been known in this country from time immemorial.

What is called Sawer-Kraut, which is largely consumed in
Germany, is prepared from the leaves of cabbage. These, deprived
of their stalk and mid-rib, are cut up and placed in a tub or vat in
alternate layers with salt. They are then subjected to pressure,
and allowed to remain till acid fermentation has set in and they
have become sour. The product is cooked by stewing in its
own liquor.

Red cabbage.—This is another variety of the Brassica oleracea,
which is similar in form to the preceding. It is used chiefly
for pickling, but is sometimes stewed in a fresh state for the
table.

Greens constitute all the varieties of the Brassica oleracea which
grow in an open way or have no hearts, and which are used as an
article of food. Some of them are called colewort (the name
applied to thewild plant), and others, with curled or wrinkled leaves,
are known as green kale, or borecole. They are sufficiently
hardy to resist the cold of winter, and thus yield a green vegetable
when such food is scarce.

There is a variety of the cabbage plant extensively cultivated in

. Jersey, which attains a height of seven or eight feet and upwards.

It continues to grow, and throw out leaves from the top; and these,

' as they attain full size, are stripped off and used as food, both for

man and cattle. Thriving through the winter, as it does, it is a

| valuable plant to the inhabitants of the island. The stem is

. sufficiently hard and woody to be susceptible of conversion into a
. walking-stick.

Savoy.—This name is applied to a variety of cabbage, which is

 distinguished from other close-hearted cabbages by having wrinkled
}

leaves. It is principally grown for winter use.
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The fleshy receptacle of the carline thistle (Carfina caulescens),
a native of the south of Europe, exceeds that of the artichoke
in size and is said to equal it in flavour.

‘The cardoon (Cynara carduncellus) also yields an edible article.
The plant closely resembles the common artichoke. The thick,
fleshy leaves are blanched, and, when cooked, taste very much like
the artichoke. It is not much used in England, but is in con-
siderable request on the Continent.

“ASPARAGUS.

The Asparagus officinalis belongs to the lily tribe, and in its
wild state is a sea-coast plant. It is a native of Europe, and is
now extensively cultivated as a garden vegetable. The young
shoots form the portion that is eaten, and, by cultivation, these
have been greatly increased in size and altered from their original
condition. They are universally esteemed as a choice and deli-
cate vegetable. They contain a special crystallizable principle,
called asparagine, which possesses diuretic properties, and gives a
peculiar odour to the urine.

Other vegetable products are sometimes dressed and eaten in
the same way as asparagus. The flower-stalks, for instance, of
the Ornithogalum pyrenaicum are used as asparagus in some parts
of Gloucestershire, and sold in Bath under the name of Prussian
asparagus. [he stalks of the salsify are likewise sometimes simi-
larly employed, and also the leaf-stalks and mid-ribs of the great
white or sweet beet ( Beta cicla)., The latter is denominated beet
chard. 'The young shoots of one or two species of Typha are eaten
by the Cossacks like asparagus.

ONION.

The onion (Allium cepa), like the asparagus, although differing
so much from it in its dietetic properties, belongs to the lily tribe
of plants. In common with, but to a higher degree than, the
other members of the allium species, which includes also the
garlic, chive, shallot, and leek, it contains an acrid volatile oil, which
possesses strongly irritant and excitant properties. Grown in
Spain and other warm places, the onion is milder and sweeter
than when grown in colder countries. The chief use of the onion
reared in our own gardens is as a condiment or flavouring agent,
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whilst the large onions imported from Spain are sufficiently mild
to be eaten as an ordinary vegetable, and are stewed and roasted
for the table.

LETTUCE.

The garden lettuce (Lactuca sativa) is a hardy plant, of which
a great number of varieties exist. It is supposed to be a native of
the East Indies, but has been cultivated in Europe from a remote
period of antiquity. Most of the lettuces grown for use form one
or other of two kinds—cos and cabbage. The leaves of the former
are oblong and upright, and are tied together for the purpose of
being blanched ; whilst those of the latter are rounder and of a
more spreading character, and at the same time grow nearer to
the ground.

The lettuce supplies a wholesome, digestible, cooling, and agree-
able salad. It is occasionally made use of as a boiled vegetable.
It contains a milky juice, especially when the plant has been
allowed to run to flower, which possesses mild soporific proper-
ties, and is collected and inspissated, and used as a medicinal agent,
under the name of lactucarium, or lettuce opium.

ENDIVE.,

The endive (Cichorium endivia) is a native of China or Japan,
and was introduced into Europe in the year 1548. It is largely
used as a winter salad. It is less tender than lettuce, and has a
decidedly bitter taste. It is sometimes stewed and eaten as a
cooked vegetable.

CRESS,

The common or garden cress ( Lepidium sativum) is a native of
the East, but has been cultivated in our gardens since 1548. The
young leaves are used as salad, and they possess a pungent and
agreeable flavour. It ranks as one of the principal of the small
salads, and a variety with curled leaves is especially esteemed.

MUSTARD.

. White mustard (Sinapis alba) is a native of Britain, and grows
in waste places. It is sown in gardens, and forced under glass for

the production of a small salad, which, like cress, possesses an
agreeable, pungent flavour,
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object is to clarify and decolorise, and this is usually effected by
boiling the dissolved sugar with bullock’s blood, filtering, and
allowing the liquor to percolate through coarsely grained animal
charcoal. The nearly colourless liquid thence obtained is con-
centrated to the requisite degree in a vacuum pan heated with
steam, and then transferred to conical moulds, where solidification
occurs. The unsolidified portion, which constitutes treacle, is
afterwards permitted to drain off, and loaf sugar is left. The
article is still to some extent coloured, and, as a finishing process, a
saturated solution of sugar is allowed to percolate through the loaf,
This washes out the remaining colouring matter, and leaves the
product in the white and porous condition observed to belong to
the fully refined article.

Sugar is also extracted from the root of the beet (Beta
wulgaris), which contains nearly a tenth part of its weight of the
principle. The cultivation of the beet was recommended for the
purpose as early as 1747, at Berlin, but nothing was practically
carried out until Napoleon the First encouraged the proposal, and
now the manufacture is successfully and extensively pursued in
France, Belgium, and Russia. In England a beet sugar factory
has been established at Lavenham, in Suffolk. The juice of the
root is obtained and submitted to the same kind of treatment as
that of the sugar cane, and in the rehned state the two sugars
resemble each other.

A considerable portion of the sugar used in the northern parts
of North America is obtained from a variety of maple, the Acer
saccharinum. Incisions are made into the tree, to allow the sap to
escape. This is collected and concentrated to crystallizing point.
It yields then a coarse sugar, which, however, admits of being
purified and brought into the same state as the refined sugar of the
cane and beet.

The green stalks of the maize, or Indian corn, are largely im-
pregnated with sugar, and are sometimes employed for its extrac-
tion. Sugar was obtained from this source by the ancient
Mexicans. The Sorghum saecharatum, or sugar grass, is also
gradually growing into importance as a source of sugar, both in
North America and the south of Europe. In India a large
amount of sugar, called jaggary, is obtained from the juice of
various trees of the palm tribe. The date palm (Phenix dacty-
lifera), the wild date palm (Phenix silvestris), and the gomuto
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palm' (Saguerus saccharifer), are all turned to account for this
~ purpose, and the sugar is to some extent imported into England

and used for mixing, but it is said not to be of sufficient “strength™
to pay for refining.

Barley-sugar.—When a concentrated solution of sugar is rapidly
boiled down, its tendency to crystallize is diminished, and, it may
be, even destroyed. On being allowed to cool, it solidifies into a
transparent, amorphous mass, of a vitreous nature. It is in this
way that barley-sugar is prepared, and the same principle also
determines the production of acidulated drops, hardbake, toffee,
&c. Sometimes a little cream of tartar is introduced to favour
the action of the heat, and in the case of acidulated drops tartaric
acid is added whilst the liquid is boiling.

Sugar-candy.—This is crystallized sugar, and is prepared by
allowing a concentrated syrup to slowly deposit crystals on the
surface of the vessel in which it is contained, and on threads
stretched across it. Crushed sugar-candy forms the coarse crystal-
line article which is often used for sweetening coffee.

Mplasses constitutes the dark coloured, viscid liquid which drains
off during the preparation of raw sugar. The molasses which
separates from beet-root sugar has a disagreeable taste, and is
thereby unfit for employment in the same way as that which is
derivable from the sugar of the cane.

Treacle—As molasses constitutes the uncrystallized liquid
which drains from raw sugar, so treacle forms that which escapes
from the moulds in which refined sugar concretes. Both liquids
contain uncrystallizable sugar, crystallizable sugar, gum, extractive
matter, free acid, various salts, and water. They are used as a
cheap substitute for sugar. If consumed to any great extent, they
exert a laxative action.

Golden syrup is produced by reboiling the liquid which drains
from refined sugar, and filtering through animal charcoal. It
therefore constitutes a purified form of treacle.

Caramel.—When crystallized sugar is heated to about 400°
Fahr., it suffers decomposition, gives off the elements of water,
loses its power of ecrystallizing, becomes dark coloured, and
acquires a bitter taste in the place of a sweet one. The article
thus produced is called caramel, and is used by the cook and con-
fectioner as a flavouring and colouring agent.

Glucose, or grape sugar.—It has been already stated that it is to
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this modification of sugar that grapes and many other fruits owe
their sweet taste, and that it may be produced artificiall y from cane
sugar, starch, and some other substances. Its separation from
the juice of grapes, and likewise its manufacture from potato
starch and sago, have been to some extent carried out, and
the product has formed an article of commerce, but its chief em-
ployment has been as an adulterant of cane sugar. It is not used
dietetically upon its own merits in the same way as the latter, Its
taste is less agreeably sweet, and its sweetening power is so far
inferior that five parts of grape sugar are said to be required to
raise a given volume of water to the same degree of sweetness as
is effected by two parts of cane sugar. It is also much less
soluble in water, and less disposed to assume a crystalline form, on
which account it is not susceptible of the same facility of purifi-
cation.

HONEY.

Honey may be most conveniently referred to here, although
not a preparation standing in precisely the same position as the other
products included in the group.

It is an article collected by the bee for its own use, which
man takes possession of and consumes instead. It is an exudation
from the nectariferous glands of flowers, which the bee sucks up
and passes into the dilatation of the cesophagus forming the crop
or honey-bag. From this it is afterwards disgorged, probably some-
what altered in its properties by the secretion of the crop, and
deposited in the cell of the honeycomb. In Europe, it is princi-
pally through the Apis mellifica that honey is obtained, and it is by
the neuter or working member of the hive that the office is per-
formed. The honey of Surinam and Cayenne, furnished by the
Apis amalthea, is red, and that supplied by the Apis unicolor of
Madagascar is of a greenish colour.

Honey is a concentrated solution of sugar, mixed with odorous,
colouring, gummy, and waxy matters, It usually resolves itself
into a fluid and a solid crystalline portion, which are separable
from each other by pressure in a linen bag. Chemically, the
saccharine matter is of two kinds : the one resembles that from
the grape (glucose), whilst the other is uncrystallizable, and
analogous to the uncrystallizable sugar which exists along with
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to escape and dry into solid masses. It contains a peculiar kind of
sugar—mannite—which forms about four fifths of the best manna,
Mannite, which also exists to some extent in the beet-root and
some other vegetable products, constitutes a white, crystallizable,
odourless, and sweet principle, which differs from ordinary sugar
in not being susceptible of undergoing the alcoholic fermentation in
contact with yeast,

The chief use to which manna is applied is as a mild and safe
laxative., It possesses some nutritive value. Different sorts of
manna are eaten by the natives of Australia (Eyre’s ¢Central
Australia,” vol. ii, p. 250).

FARINACEOUS PREPARATIONS.

Farinaceous or starchy matter is a product which is yielded by
the vegetable kingdom only. Here, however, it is widely, and
often very largely, met with., It occurs under the form of little
granular bodies (starch-granules) lodged in the vegetable tissues, but
readily susceptible, under appropriate treatment, of isolation. These
granules possess a distinctly organized construction, and are made
up of a series of superposed layers, the outermost of which is the
thickest and hardest. Thus are produced the concentric lines
which are visible when the granule is submitted to microscopic
examination, and which are arranged around a spot which is called
the hilum. The granules from different sources present distinctive
features as regards size, form, and appearance, which may be
recognised with the aid of the microscope.

Starch forms an important alimentary article. Being devoid of
nitrogen, it can contribute only towards force- and fat-production.
The hardness of the external envelope renders the granule in its
original state difficult of digestion—and digestion, which involves
transformation into sugar, must occur before absorption and
utilization can ensue. On this account, when starch is consumed
in the raw state, more or less of it passes off with the undigested
residue from the alimentary canal. By boiling or otherwise ex-
posing to heat, the granules rupture and become far more easily
attacked by the digestive juices. Starchy matter, therefore, should
be subjected to cooking before being consumed. '
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REPRESENTATIVES OF TEA.

Before concluding this section on tea reference may be made to
the leaves of certain plants, which are prepared and extensively
used in some localities in the same manner as those of the
Chinese tea-plant.

Maté, or Paraguay Tea—This is derived from the dried leaves
of the llex Paraguayensis, or Brazilian holly, a plant belonging to
the same tribe as the holly of our own country, It is a native of
South America, where it grows in a wild state ; and in some parts
of that portion of the world the leaves are as extensively employed
dietetically as tea and coffee are in Asia and Europe. The leaves,
after being dried, are reduced to a coarse kind of powder before
being used for yielding the infusion. It is not correct to look
upon Paraguay tea as a spurious substitute for Chinese tea, It is
consumed upon its own merits, and it forms a curious and inter-
esting fact that it contains an active principle which was at first
called paraguaine, but which has since been found to be identical
with theine and caffeine,

The chief constituents of Paraguay tea are :-—

7. An astringent principle analogous to tannic acid, which is
present in sufficient proportion to render the fresh leaves an article
of use to dyers in the Brazils.

2. A volatile oil.

3. Theine, amounting in quantity to about 1-20 per cent,

Paraguay tea is spoken of as being more exciting than Chinese
tea; and, when used in excessive quantity, is said to produce a
kind of delirium tremens.

Additional varieties of Paraguay tea are made from the leaves of
the Jllex gongomha (called Brazilian tea), llex thewzans, Psoralea
glandulosa (called Mexican tea), and Capraria biflora.

Coffee leaves,—In the islands of the Eastern Archipelago the
leaves of the coffee plant, which somewhat resemble in outside
character those of the common laurel, are dried and used in the
manner of tea. They yield an infusion which even more approxi-
mates that of Chinese tea than does the infusion of maté, or
Paraguay tea. It contains the same kind of constituents, and the
theine amounts to about 1426 per cent. It forms the favorite tea
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pared in such a way as to lead to the whole substance of the
kernel being drunk, furnish liquids possessing, in addition to the
common properties of the class, a high nutritive value.

In the other preparations of cocoa the kernel is ground to a
paste and usually incorporated with some diluting material of a
starchy or saccharine nature to diminish its oily consistence. Nu-
merous kinds of cocoa are sold, some of them being named from
the form given, the nature of the admixture, or after the manufac-
turer. Flaked cocoa constitutes the article simply ground to a
paste in a suitable mill. Granulated cocoa is prepared by reducing
to a coarse powder and covering the particles with a layer of sugar
and starch.  Soluble cocoa contains sugar as a diluting substance.
Carageen Moss, Iceland Moss, and Lentils are used as special agents
for incorporation, and the cocoas bear the name of the agent pre-
fixed. To produce the low-priced forms of cocoa more or less of
the husk is ground up with the kernel, and sundry cheap diluting
articles are also used for admixture.

The preparations of cocoa in which sugar is employed as the
diluting article require no preliminary boiling or cooking for use,
The addition of boiling milk or water suffices. Those, how-
ever, in which some kind of starchy substance has been used for
admixture need boiling to properly liquefy and bring them into a
homogeneous state for drinking.

Chacolate constitutes a superior form of prepared cocoa. It is
made upon an extensive scale in France, where its manufacture
has attained a high state of perfection. Forming as it does an
article of luxury, much care is bestowed on its preparation. The
seeds, after being sifted and picked, are gently roasted till the
desired aroma is developed. 'T'hey are then allowed to cool, and
afterwards lightly crushed and winnowed to separate the husk
from the kernel. Different sorts of cocoa seeds are mixed—the
more aromatic, for instance, with the more oily—for the purpose
-of improving the product. The cocoa is next ground by suitable
machinery to a perfectly even paste. The grinding is effected by
revolving rollers over a heated iron plate which maintains the fatty
matter of the seed in a liquid state, and thus allowsa thin paste
to be formed. During the process of grinding sugar is incorpo-
rated with the cocoa to the extent of from one third of its weight
to an equal part, and just before completion an aromatic, as
vanilla, cinnamon, or whatever the taste may direct, is added to
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give the flavour required. The final process consists in running
the liquid paste into moulds ; and, as cooling takes place, it becomes
solid and hard.

The husks rejected in the manufacture of chocolate and cocoa
are frequently sold to the poor, who boil them in water and obtain
therefrom a wholesome beverage.

Cocoa is characterized, and distinguished from tea and coffee,
by the large amount of fatty and albuminous matters it contains,
these principles averaging as much as about 50 and 20 per cent.
respectively in the unmanufactured article.

The chief constituents of cocoa are :—

1. A volatile oil, to which it owes its aroma and which is produced
during the process of roasting. The amount of this oil is very small.

2. Theobromine, which resembles theine and caffeine, but is not
identical with them. It is found to contain a larger proportion
of nitrogen. All analyses agree upon this point, although the
results of different chemists are not strictly of accord in the pro-
portion of nitrogen assigned to each. The following selected ana-

lyses may be given as an illustration of the relative ultimate
composition :—

Theobromine. Theine.
(Woskresensky.) (Mulder.)
Carbon : . : AR L : - 49°48
H.j,rdmgen . : . . 4°55 - S maw
Nitrogen . ’ : o igamal : « 2852
Oxygen - : : A 1 . . 1663
100700 100°00

Although not identical with theine and caffeine, it has been found
by Strecker that theobromine may be made to yield caffeine. Theo-
bromine, in fact, conjoined with methyl, produces caffeine, so that
cafteine has been regarded as a methylated theobromine. The quan-
tity of theobromine present in cocoa amounts to about 2 per cent.

3. Fatty matter, known as cacao butter. This constitutes a firm
fat, and, unlike most other fats, keeps without becoming rancid on
exposure to air. It amounts to about half the weight of the cocoa.

4. Albuminous matter. About a fifth part of cocoa is coma
posed of this,

5. Starch.
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material may be looked upon as evidently designed to impcde' both
the penetration of water from without and the escape of moisture
from within. The skins of some grapes (white grapes) are
colourless or yellow, whilst in the case of others (black grap_csj
they are more or less impregnated with a deep blue colouring
material. In both varieties they contain astringent matter under
the form of tannic acid. 4

The fleshy part of the grape consists of an organised structure—
namely, of a mass of delicate vesicles, which contain the chief
portion of the juice. Instead, therefore, of the juice being loose
or free, and in a position to run out when the grape is cut open,
it is retained in these receptacles, which require to be broken up
in order that it may escape and be procured. Hence the treading
that was had recourse to in former times, and the crushing by
passing between rollers that is now generally employed, for liberat-
ing the juice previous to fermentation.

The chief solid constituents of the juice are sugar, nitrogenous
matter, and organic acids—principally the tartaric. The two for-
mer are indispensable to the production of wine (the one forming
the fermenting principle and the other the ferment); the latter, an
important accompaniment for the development of vinous qualities.
The juice contains no tannic acid or other astringent matter, and
is devoid of colour even in the coloured grapes with the exception
of the tintilla or teinturier grape, where it possesses a purple colour.
Hence with the exception named, although the grape externally
may be deeply coloured, internally it is colourless or only of a
slightly yellowish hue. The stones, in opposition to the pulp
which surrounds them, are rich in astringent matter.

As the grape stalks are frequently placed in the fermenting vat
together with the fruit, it may be mentioned that these, like the
husks and stones, contain tannic acid, and thus help to give astrin-
gency to a wine prepared with their employment.

There are many conditions which influence the quality of a
wine. ‘They comprise those relating to its preparation and those
connected with the character of the grape. It is not difficult to
understand that much must depend upon the precise manner in
which, and the conditions under which its manufacture in all its
details is carried out, and it is equally easy to realise that much
must also depend upon the nature of the article from which it is
produced. The variety of grape, the period at which it is gathered,
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The amount of alcohol in wine is ascertained by distilling over
—say half—from a given quantity, adding distilled water to the
distillate to make it equal in measure the wine employed, and
then taking the sp. gr., from which may be learnt, by the tables
that have been framed, the per-centage of alcohol present.

Sugar.—~The amount of sugar contained in wine will depend
upon the extent to which fermentation is carried. In natural
thoroughly fermented wines, as claret, Burgundy, hock, &c., there
may be none or, if any, the quantity is very small. In fortified
wines, as port, sherry, Madeira, &c., more or less sugar is usually
found on account of fermentation having been artificially checked in
the manner already explained. As these wines are kept the sugar un-
dergoes a gradual diminution in amount from some kind of metamor-
phosis occurring that is unattended with any visible evidence of
fermentation. ‘T'here are dry sherries to be met with that are
free from sugar. Insome wines the quantity of sugar may amount
to as much as 20 per cent. or even more. Tokay, Constantia,
Malmsey, Lachryma Christi, Tent, and Malaga are wines charac-
terised by the quality of sweetness,

Colouring matter—Wines, as is well known, present very dif-
ferent colours, passing from an almost colourless state through
various shades of yellow and brown, on the one hand ; and violet,
or a mixture of red and blue, on the other. The colouring matter
encountered is not generated during fermentation, but derived from
the grape. With the exception of the teinturier grape the juice
is colourless or only very slightly yellowish. Wine, therefore,
prepared from the juice alone, with the exception named, no matter
whether white or black grapes have been employed, is in a corre-
sponding state. It is not exactly colourless, but nearly so. It
has, however, in common with vegetable matter generally, a ten-
dency to become yellowish or brownish under exposure to air.

The coloured wines derive their colour from the colouring
matter residing in the skin of the grape, and this is of two kinds,
yellow or rather yellowish brown, and blue. The skin of the
white grape fermented with the juice gives the colour to the yellow
or brown varieties of wine; and that of the black grape, to the red
varieties. In the latter case the colour is essentially or primarily
blue, but, like other kinds of vegetable blue, it is reddened by, and
in proportion to, the acid present. In the grape, even, it is red,
whilst the fruit is in an acid and unripe state, but becomes blue
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as ripening occurs, and the acid diminishes. It is well knu"f#n
that as the grapes become sweet the depth of blue colour in-
creases,

The skins being allowed to remain in contact with the juice,
the colouring matter is extracted during the process of fermenta-
tion. It happens, whilst resisting solution in a watery liquid
impregnated with an acid, as, for instance, the juice of the fruit,
to be very soluble in the presence of alcohol with the acid. Thus
as fermentation proceeds, and alcohol becomes developed, more
and more of it is taken up.

Coloured wines are observed to become paler as their age
increases. A deeply coloured port, for example, assumes in the
course of time a tawny colour, and ultimately, even, an almost
colourless state. In proportion as the loss of colour occurs, a
coloured crust accumulates. The colouring and astringent
matters, in fact, gradually become insoluble, and are deposited
together as the change slowly progresses.

Colouring matters are sometimes employed to deepen or change
the tint of wines. In Spain must, which has been reduced by
heat to the consistence of treacle, forms an article used to deepen
the colour of sherry, Pale wines also frequently derive a certain
amount of colour from the oak casks in which they are kept. The
colour of port is said to be sometimes deepened artificially,

Astringent matter.—The astringent matter of wine consists of
tannic acid. Wines prepared from the juice of the grape”only
possess no astringency, on account of the juice being devoid of
tannic acid. ‘Tannic acid, however, exists in the skins, stones,
and stalks of grapes, and from these sources its presence in wine
originates. The astringent and colouring matters of wine are
found to be closely analogous in their relations, and to accompany
each other ; so that the deeper the colour of a wine, the rougher
generally in taste is it as well. They are also deposited together
under the form of crust, and as the wine becomes paler it likewise
loses correspondingly in astringent flavour. Sometimes the deposit
takes place in the shape of thin filmy flakes, which, floating in the
wine, produce what is known as “ beeswing.”

Extractive matter—Besides sugar, and colouring and astringent
matters, there are various unknown solid organic constituents, and
the whole grouped together, under the term * extractives,” com-
prise what is known as forming the “body” of wine. When
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exhilarating properties of a given quantity of wine cannot be
wholly accounted for by the amount of alcohol it contains. The
quality and value, indeed, of wine are more determined by these
ingredients than by the proportion of alcohol. “They are partly,
in some instances, derived directly from the grape, besides being
developed during fermentation and the subsequent process of
maturation. It is known that acids and alcohols react upon each
other, and give rise to the production of an ether. Now, these
elements exist in wine, and an ethereal product is obtainable by
distillation, to which Liebig and Pelouze have applied the term
¢ cenanthic ether.”

Attention will now be directed to the distinctive characters of
the different wines that reach this country. They are generally
named after the locality of their production, and are most con-
veniently grouped under the head of the country yielding them.
The wines of each country have special features of their own suffi-
ciently marked to enable an experienced person readily to recog-
nise them. First of all, it may be mentioned that, as regards their
prominent qualities, the following varieties may be enumerated :

Natural, or light,
Fortified, or strong,
Red,

White,

Sweet, or fruity,
Dry, or thoroughly fermented,
Full-bodied,

Thin,

Acidulous,
Astringent,
Sparkling.

French Wines.—The natural wines of France, which formerly
constituted the principal wine consumed in England, and which
from political considerations were for a considerable time displaced
by the fortified wines of Portugal, have been latterly advancing
into more general use amongst us, especially since the alteration
of the import duty in 1861. Clarets, Burgundies, and Champagnes
are productions of France with which every one is acquainted.
Besides these natural wines a strong or fortified wine (Roussillon is
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an example) is produced in the South of France, which approxi-
mates in character to the wines of Portugal.

Clarets are derived from the Bordeaux district. Both red and
white wines are met with. The red comprise such as Lafitte,
Latour, La Rose, Margaux, Mouton, Pauillac, St. Fulien, St.
Emilion, Medoc, &c. ; the white, such as Sauterne, vin-de-Grave,
Barsac, and an exceedingly choice production, the Chétean &’ Yyuem.
Clarets contain no added spirit. Their alcoholic strength averages
from 18 to 20 per cent. of proof spirit. Being fully fermented,
they are rendered more or less free from sugar, and constitute,
therefore, dry wines. They are light, agreeable, and refreshing to
drink, have a delicate fragrant odour, and a slightly rough or astrin-
gent taste, without, in good wine, any unpleasant acidity. The
white wines of the Bordeaux class, like white wines generally, are
finer flavoured and have a more delicate perfume and less astrin-
gency than the red. The Chateau d”Yquem, particularly; is a
choice, full-flavoured wine, with an extra luscious character, due
to the richness of the grape, which is not gathered until after
attaining thorough ripeness, 1n saccharine matter.

With the moderately exhilarating, and the other properties that
the clarets possess, they form an exceedingly valuable kind of stimu-
lant, both for the healthy and the sick. There is scarcely any
condition 1n which they are calculated to disagree. They form a
most suitable beverage for persons of a gouty or rheumatic disposi-
tion, and also for the dyspeptic. It may be said that they are not
prone to turn sour upon the stomach themselves, nor to cause other
articles to become sour; neither do they provoke headache or de-
rangement in those who are subject to bilious disorders.

Burgundies are derived from the southern districts of the central
parts of France—that portion of France, it may be said, which is
most propitious to the growth of the grape. As with Bordeaux
wine so with Burgundy, both red and white varieties are produced.
Of the red, Clos de Vougeit, Chambertin, Romanie, Folnay,
Pommard, Beaune, and Macon form well-known brands; and of
the white, Chablis, Pouilly, Meursault, and Montrachet.

The wines of the Rhone districts, consisting of such as Cite
Ritie, Hermitage red and white, and Beaujolais (which has risen
rapidly into notoriety as a reasonable wine during the last ten or
twelve years) are generally classed also with Burgundies.

In character Burgundy is a richer, fuller-bodied, or more gene-
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rous wine than claret. With a choice aroma and strong wine
flavour, it possesses a trace of bitterness. To appreciate its quali-
ties to the fullest extent, it should be served in the middle of
dinner, with the roast meat or game. Therapeutically, it is a
valuable agent where poverty of blood or an ill-nourished state
of the system exists. In such states it is decidedly to be preferred
to claret. An idea prevails that, unlike claret, Burgundy en-
courages the development of gout. This may be so with a very
sumptuous wine presenting an approximation to port, but there is
reason to think that the charge is unfounded in the case of the
ordinary Burgundies that are met with in common use.

Beaujolais may be ranked as occupying a place between
Burgundy and claret. Whilst wanting the fulness of body of the
former, it is a rather stouter wine than the latter.

Champagnes are the produce of several parts of France, but the
most renowned brands are derived from the department of the
Marne—Reims forming the centre of the district on the northern;
and Epernay, that on the southern side of the river. They are
classified as sparkling and still, and sweet and dry; and the better
qualities are distinguished by the name of the producer. Amongst
well-known and favourite brands may be mentioned those of
Rocderery, Mbet, Cliquot, fules Mumm, and Perrier Fouet. In
good wines the carbonic acid is so incorporated with the liquid as
to escape slowly, or “ creamily” as it is termed, when the bottle is
opened.

Champagne, whilst only possessing the alcoholic strength of
natural wines (Griffin’s analysis of a sample showed 18 per cent. of
proof spirit), is characterised in its effects upon the system by the
rapidity of its action as a stimulant and restorative. As it acts
more rapidly and strongly, so its effects also pass off more quickly.
It may be described as a volatile stimulant, with a more transitory
action than other beverages of the alcoholic class. It is a useful
wine for exciting the flagging powers in cases of exhaustion. It
also has a tendency to allay irritability of the stomach, and in some
cases of vomiting may be found to be retained when other
stimulants are rejected. Unless in a good sound state, however,
there is scarcely any wine that is so calculated to upset the
stomach. To give it effervescence sugar is added after its intro-
duction into the hﬂttlﬂ, for the purpose of inducing a second
fermentation, and until this fermentation is complete the wine
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but, by the reaction of the acid and alcoholic principles upon each
other, ethereal products become developed which give the aroma or
bouquet that forms so choice a feature belonging to the ripened or
matured wine.

It is a common practice amongst dealers to mix different sorts
of port with the view of meeting the taste of the consumer, and
it must be admitted that some of the most pleasant-drinking wines
are produced in this way. It issaid to be only in certain years
that a wine is good enough to stand alone, and when so allowed
to remain, it is called a ¢ Vintage wine.”

Port stands pre-eminent amongst wines as a full, rich, and

strength-giving stimulant. It is of great service in enfeebled states
of the system, and particularly during convalescence from fever
and other debilitating diseases. Its astringency gives it a special
value where there is also diarrhcea to control. For everyday
use, whilst suiting many, it is far too heavy for others. By dys-
peptics, the gouty, persons suffering from attacks of bilious or sick
headache, and those passing urinary red sand, as a rule, it should
be shunned. Drunk in excess it tends to induce a plethoric state,
and there can be little doubt that not only is it an excitant of
gouty attacks where the gouty disposition exists, but that the
gouty habit may be developed through its influence. It seems to
be the presence of imperfectly fermented matter in association with
the spirit—and the same holds good with regard to other alcoholic
beverages—that gives it its pernicious properties in relation to
gout. :
Port, some years back, was largely consumed amongst the upper
classes as an after-dinner wine. At the present time its place may
be said to be taken by claret, and, whatever the cause, it is now
rare, in society, to come across men who admit that port agrees with
them. If not drunk so much, however, amongst the upper classes,
there has been no falling off of its consumption in England ; and
this, because it now finds its way into the houses of small trades-
men, and others, where formerly it was unknown.

A limited quantity of white wine reaches us from Portugal.
Bucellas is a white Portuguese dinner wine, which, a short time
since, met with a somewhat extensive consumption, but which is
now seldom heard of. Lisbon, also, is a white wine derived from
Portugal. White port is likewise to be obtained, but it is not often
brought forward.
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from Spain. It is known as Tarragona, or Spanish port, and
possesses the advantages of being a low priced, sound, and full-
bodied wine. It may be spoken of as forming the best substitute

for port that is furnished.

Marsala—This forms a Sicilian wine, which has attained con-
siderable repute, and is largely consumed in this country. It is
used in the same way as sherry, for which it constitutes a good,
moderate-priced substitute. A price that will purchase a good
Marsala will only secure an indifferent sherry, and there is much
truth in the remark that for persons of moderate means it is far
better that they should drink a good Marsala than a bad sherry.
It is rather a full-bodied wine, not so free from saccharine matter
as a dry sherry, and of about the average alcoholic strength of

wines of the fortified class.

Madeira.—This is one of the choicest of the fortified wines.
The amount produced can never pass beyond certain limits, on
account of the restricted area of the island for the growth of the vine ;
and, latterly, from the severity with which the vine disease pre-
vailed, its production has almost ceased altogether, for nothing less
than rooting up the old plants and replacing them with new has
been necessitated. Time will be required for these new plants to
arrive at a state of perfection, but, from the accounts that are given,
the yield of wine is satisfactorily increasing, and the island
promises soon again to become a flourishing wine-producing
country.

Madeira is characterised by the fulness of its body and the
choiceness of its aroma. It is a wine which, like port, greatly im-
proves by keeping, and its mellowness is found to be further in-
creased by transport to a hot country and back. Hence the prac-
tice of shipping Madeira to the East Indies and back, and it is
probably to the effects of the heat and agitation that the im-
provement is due,

Cape or South African wines.—Formerly, when colonial were
admitted at a lower duty than foreign wines, these were intro-
duced on an extensive scale, but now that they do not enjoy this
advantage they are not much heard of. The productions in
question reach us as cheap imitations of port, sherry, and Madeira ;
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THE

PRESERVATION OF FOOD.

THE preservation of food has been practised from time imme-
morial. The ancient processes, however, resolved themselves into
such as simply drying, salting, &c. Food thus preserved only
imperfectly represents the article in the fresh state; but in the
present age of progress the art has not been allowed to stand still,
and methods are now had recourse to by which both animal and
vegetable foods are preserved in such a way as to be susceptible of
being kept for an indefinite period, and then being almost equal in
quality to what they were originally. With the improvements
that have taken place a new trade has been established, which has
rapidly grown into significance, and promises to prove of the
deepest importance to the human race. Food is now being
utilised that was formerly wasted, because it exceeded the require-
ments of the district, and it was not known how it could be ren-
dered available in distant parts. In Australia and South America
particularly the amount of animal food procurable far surpasses the
wants of the inhabitants, and it has been the practice to sacrifice
the animals for the wool, skins, fat, and bones, which formed ex-
portable commodities. The processes that have been invented
now enable the meat to be preserved and to be transported in a fit
condition for taking the place of fresh food elsewhere ; and, with the
facility of transit that exists, countries where food is scarce may
be supplied from those where abundance prevails, whatever the
distance intervening between the two. The art of preserving
food has been brought to a sufficient state of perfection for this to
be realised, but, at the same time, it must be admitted that there
remains room for improvement, and, doubtless, with advancing
experience, improvement will follow. Much attention, indeed, is
being given to the matter, and it may be looked upon as forming
one of the most important questions of the day.

The object in view is to check the change which spontaneously
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size of the tin, is made for the loss that occurs in cooking, Some-
times some rich gravy, extracted from portions of meat which are
not suitable for tinning, is added to each tin, The tops are then
soldered on, a small hole being left in the middle of each. This
is one of the most critical operations in the whole process, since
everything depends on the tins being air-tight, and the most skilful
tinsmiths are employed to perform it. The canisters, arranged in
numbers together on a perforated tray, are next lowered into a
bath containing a saturated solution of chloride of calcium, and
there allowed to remain immersed to within an inch or two of their
tops, at a gradually increasing temperature, until the contents are
cooked, and all atmospheric air is expelled through the small orifice
in the top. The hole is then closed with solder, and the canister
subjected to a short, thorough immersion in the heated solution,
the temperature of which considerably exceeds that of boiling
water. All that now remains is to cool, clean, test, and paint the
canisters. After removal from the heated bath they are placed in
cold water, cleaned, and then transferred to the testing-room.
This is an artificially heated room, in which they are allowed to
remain for a period of six days. Should there be the slightest
leak in the solder of the tin the defect will show itself within this
time by the bulging out of the ends due to the generation of gas
as the result of decomposition occurring within. The canisters
that stand the test are, lastly, painted, labelled, and packed for ex-
portation. As long as their contents remain good they give signs
of the absence of putrefactive gases by the depression of the surface
caused by the condensation ensuing after the process of hermeti-
cally sealing.

Meat preserved in this way sustains no loss of its nutritive
capacity, and it possesses the pecuniary advantage of being free
fr.nm ‘I::c-ne. The material is there with its proper aptitude for
digestion. : The only objection is that through the heat employed
to ensure Its preservation it is brought into an over-cooked con-
dition, It is probably impossible, in depending only on heat, to
escape from this objection, for experiments on the putrefactive
process show that not only is it necessary to exclude all air con-
Faining activf: germs, but the germs must be destroyed that are
in contact wilnth the article itself, and it requires a high temperature
to accomplish this result.

Milk may be preserved by the same method, but when treated
25
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in the ordinary state the disadvantage arises of the butter sepa-
rating and not being afterwards easily miscible with the liquid,
‘T'o overcome this objection the milk is concentrated to a thickish
consistence, and is also mixed with sugar. In this state it will
keep for some time after the tin is opened.

4. Preservation of food by the use of antiseptics—There are
several agents that are employed for this purpose. Salt is one of
the most common, and nitre is frequently conjoined. The effect
of a saline, however, is to depreciate the nutritive value of the
article by extracting the soluble constituents, and by also harden-
ing the texture, so as to render it difficult of digestion. Syrup,
alcohol, and vinegar, form other agents in common use as pre-
servatives. After being to some extent salted, certain kinds of
meat and fish are often subjected to smoking. The empyreu-
matic vapour with which they become penetrated possesses a
strong antiseptic capacity, which greatly promotes their power of
keeping.

The analysis of brine shows that the process of salting must
materially diminish the nutritive value of meat, for it is found to
contain a large portion of the ingredients of its juice. Not only
does the contraction which ensues cause the infiltrating liquid to
be driven out, but the liquefied salt tends further to draw out by
osmosis its diffusible organic and saline constituents. Liebig esti-
mates the loss of nutritive value as amounting to one third or even
one half. Soaking salted meat in water removes its saltness, but
cannot, of course, restore the nutritive principles that have been
lost.

From experience it has been learnt that salted and dried food
cannot be used continuously for a lengthened period without im-
pairing the health, The well-known effect is the development of
a cachectic state which manifests itself under the form of what

are called scorbutic affections.




PRINCIPLES OF DIETETICS.

THE physiological properties of the various alimentary princi-
ples, looked at individually, were considered in 2 Fnrmer_part f:ni"
this work ; they here require to be spoken of collectively in
reference to the maintenance of life,

It happens that an article, viz. milk, is produced by the operations
of nature for the special purpose of sustaining life during an early
period of the existence of the mammalian animal. Such an article
may be taken as affording a typical illustration of natural food.
Now, we find on looking to its composition that it contains the
following alimentary principles :

Nitrogenous matter (caseine principally, and in smaller
quantity some other forms of albuminoid matter),

Fatty matter (butter),

A carbo-hydrate (lactine),

Inorganic matter, comprising salines and water.

The egg, also, stands in an analogous position. As all the parts
of the young animal are evolved from it, it must needs represent
the material, or contain the suitable principles, for the development
and growth of the body, and the same groups of principles are to
be recognised that exist in milk, although in the case of one of them
it is only present to a somewhat minute extent. (1) Nitrogenous
matter is largely present under the form of albumen both in the white
and yolk. (2) Oily matter is contained in the yolk. (3) Saccharine
matter, a principle belonging to the carbo-hydrate group, is to be
detected, but only, it must be mentioned, to a sparing extent, in
which respect the composition of the egg differs notably from that of
milk. (4) Inorganic matter, consisting of salines and water, com-
pletes the list, and for the saline matter required, that belonging to
the shell is drawn upon as the process of incubation proceeds. As
Liebig has pointed out, there is an insufficiency of mineral matter in
the soft contents of the egg for the development of the skeleton and
other parts of the chick, but the shell forms a store of earthy
matter which gradually becomes dissolved by the phosphoric acid
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work, with the production of urea from nitrogenous matter a
hydro-carbonaceous compound is left, which is evidently susceptible
of being turned to account as a force-producing agent in the
system.

Some experiments of Mr. Savory, it may be remarked, have
been interpreted and quoted as showing that nitrogenous matter,
combined only with the appropriate saline principles, suffices for the
maintenance of life. Thus,in Kirkes’ Physiology, seventh edition,
p. 259, it is stated, “Contrary to the views of Liebig and Lehmann,
Savory has shown that while animals speedily die when confined to
non-nitrogenous diet, they may live long when fed exclusively
with nitrogenous food.” Again, Dr. Parkes (¢ Hygiene,’ third
edition, p. 160) says,  for though the dog and the rat (Savory)
can live on fat-free meat alone, man cannot do so.”” Bischoft and
Voit found that dogs could be sustained on meat deprived of
visible fat, and maintained at their full weight with but very slight
variation, whilst Ranke, it appears, could not maintain himself in
perfect nutrition on meat alone.

Now, with reference to these statements, it must be borne in
mind that after the removal of the visible fat, flesh still contains a
certain amount which is brought into view by analysis. It cannot
be deprived of fat beyond 1 per cent., and in Savory’s experiments
on rats,! the flesh (lean veal) employed was found to contain
1'55 per cent. But, let us look into the particulars of the ex-
periments and see what they in reality prove,

In the first place, 1°55 per cent. of fat in meat means rather
over 6 per cent. in the dry matter of meat, about three fourths
of fresh meat being made up of water.

In one experiment a couple of rats which had been nearly
brought to the verge of death by restriction to starchy matter and
fat were fed with bread and meat for four days, and then with
meat alone. A week after commencing the meat their united weight
was g 0z. 1} dr., and three weeks later 10 0z. 1dr. Being now
placed on a diet of meat, with non-nitrogenous food (starch and
fat), a notable improvement occurred, for in three days’ time
they weighed 11 0z.; four days later 14 0z. 12 drs.; and a week
later still, 14 oz. 4 drs.

In another experiment two rats, weighing 12 oz., were
placed on an exclusive diet of lean meat and water. They

! ¢ Lancet,” vol, i, 1863, pp. 383, 412.
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genous principles. These could not possibly be expected to suffice
for maintaining life, as an element is missing which is wanted for
the formation of the tissues. Experimental proof, however, has been
adduced upon the point. Fat formed one of the articles sub-
jected to investigation by the Gelatine Commission, and its inability
to support life is shown amongst the conclusions that were arrived
at. Boussingault also fed a duck on butter only, and found that it
died at the end of three weeks of starvation. Butter, it is stated,
exuded from all parts of the body, and the feathers seemed as if
they had been soaked in melted butter.

Sugar, gum, and starch were submitted to experiment by
Magendie on dogs, and Tiedemann and Gmelin on geese ; the
animals became emaciated and more and more feeble till they
perished of inanition. Like experiments have since also been
performed by others, and corresponding results obtained.

When fat is combined with other non-nitrogenous matter, ema-
ciation is still one of the phenomena observed. In Mr. Savory’s
experiments on rats' fed on equal parts by weight of arrowroot,
sago, tapioca, lard, and suet—a mixture found to contain only *22
per cent. of nitrogen—the animals underwent emaciation and died
of inanition, fat having disappeared from the body as occurs under
complete privation of food. Notwithstanding this absence of
fat from the body, the fur of the animals was observed to have
presented a decidedly greasy appearance, just as though fat exuded
from the skin in correspondence with what Boussingault noticed
in his experiment where a duck was fed exclusively on butter.

It may be inferred that nitrogenous matter is required not only
for the formation of the tissues, but likewise for contributing, by
the promotion of the requisite change, to the utilization of the
non-nitrogenous principles, and, unless it exist in suitable amount
in the food, these principles fail to pass on to their proper destina-
tion. It is known that the carbo-hydrates contribute to the forma-
tion and accumulation of fat, but for this to take place the concur-
rence of a due amount of nitrogenous matter is required. Bous-
singault’s experiments on pigs showed that whilst potatoes alone
did not suffice for fattening the animals, they grew fat with the
addition of nitrogenous matter ; and the presence of fat also in the
food seems in some manner or other likewise to promote the trans-
formation of the carbo-hydrates. Boussingault also found that the

! ¢ Lancet,” vol. i, 1863, pp. 182 and 413.
























3 3 e L : :
+ . 4
5 - - s :











































PRISON DIETARIES IN RELATICN TO WORK. 415

detail great diversity prevails within the different establishments
throughout the country.

For the various county and borough gaols the same liberty exists
as in the case of workhouses. Dietaries have been recommended
by the Home Office for different classes of prisoners according to
the duration of sentence, and to whether it is with or without hard
labour, but it is left to the discretion of the county authorities to
adopt them or to frame others of their own. The result is, that
some have conformed whilst a larger number have not, and thus,
again, there is much diversity to deal with. For long sentences the
dietaries must necessarily be adequate to meet the requirements of
life, but for short sentences the punishment of confinement is
increased by a scanty allowance of food. For instance, in the
recommendations from the Home Office, the daily allowance for
prisoners sentenced for less than seven days without hard labour
consists of 1 1b. of bread and 2 pints of oatmeal gruel, made with
2 oz. of oatmeal to the pint; and for over seven days and under
twenty-one, of 14 Ibs. of bread and two pints of gruel. The nutri-
tive value of the first-named diet stands thus—1°800 oz. of nitro-
genous matter, *480 oz. of fat, and 10712 oz. of carbo-hydrates ;
and of the second—2'448 oz. of nitrogenous matter, ‘608 oz. of
fat, and 14°792 oz. of carbo-hydrates. For longer terms potatoes
and meat are also allowed.

In the Government convict! establishments the prisoners are all
under long sentence, and uniformity is carried out in classes
arranged according to occupation. This constitutes a rational

1 With convicts sentenced to hard labour the hours of labour, I notice, are
made to vary in the summer and winter, being 10 hrs. 40 min, per diem in the
former, and 8 hrs, 55 min. in the latter. Whether this arrangement has been
designed in relation to food or for some other reason of prison management
I do not know, but it stands in harmony with what is rational in a physiological
point of view. Both the work performed and heat produced must be repre-
sented by an equivalent of food, and under the arrangement before us the food
which corresponds to the extra amount of labour demanded of the convicts in
the summer is free for appropriation to the production of the extra amount of
heat necessitated in the winter. If the food were exactly adjusted to the
requirements in the summer it would be insufficient for the accomplishment of
the same amount of labour during the winter To provide for the production
of the extra amount of heat required in the winter there must be either an
increase in the amount of food or a diminution in the amount of labour. The
latter course in prison management is observed to be pursued.
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«... I chose wine suited to my stomach, drinking of it but the
quantity I knew I could digest. I did the same by my meat, as
well in regard to quantity as to quality, accustoming myself to
contrive matters so as never to cloy my stomach with eating or
drinking ; but constantly rise from the table with a disposition to
eat and drink still more. In this I conformed to the proverb
which says that a man, to consult his health, must check his
appetite, ... hat with bread, meat, the yolk of an egg, and soup,
1 ate as much as weighedin all 12 0z., neither more nor less. . . . .
i drank but 14 oz. of wine>* Upon this scanty allowance Cornaro
tells us he perseveringly subsisted, living in possession of all his
faculties to write a series of discourses at the respective ages of 83,
86, g1, and g5, urging others to follow a similar course. These
discourses, which are imbued with vigour and vivacity, and con-
tain many shrewd remarks on the subject of living, seem to have
excited considerable attention at the time they appeared, and for
many years afterwards. A translation from the Italian original
was published in London in 1768, from which the above extracts
have been taken.

Reference has been made in the foregoing pages to the actual
diets consumed under various conditions, and the value of these
diets in alimentary principles. It will be instructive now to consider
the elementary components of food in relation to the outgoing
elements from the body. Regarded under this point of view,
scientific data are afforded for showing the combination of ali-
mentary principles that is best adapted for administering in the
most economical manner to the wants of the system. We can
ascertain, for instance, the amount of carbon and nitrogen escaping
from the body as products of destruction,and then with a knowledge
of the composition of food can define the precise kind and amount
required for compensation without any surplus on either side.

To assist in determining the amounts of different alimentary
articles required to be consumed to yield a given daily -supply of
nitrogen and carbon, a table has been furnished by Payen,® of

which the following is a copy, with the omission of such as have
been deemed unimportant :—

! The italics are my own.
® ¢Substances Alimentaires,’ Paris, 1865, p. 488,
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repens), of the berries and tops of the juniper (Funiperus communis),
and of the Sedum acre, plants which are all indigenous in the island.
Inflammatory affections of the abdominal viscera are likewise very
common among the Icelanders, chiefly, perhaps, in consequence
of the peculiar diet to which they are accustomed. -
- The diet of the Icelanders likewise gives much disposition to
worms, and the ascarides are observed to be particularly frequent.”

—Mackenzie’s Travels in Iceland, 1811, pp. 407—412.

S1BErR1A.—Lower Kolyma.—* One of the women prepares the
frugal dinner or supper, which usually consists of either fish or rein-
deer meat, boiled or fried in train oil. As an occasional delicacy,
they have baked cakes of fish-roe or of dried and finely-pounded
muksuns, which are the substitutes for meal. . . . Bread is
everywhere rare. From the meal, which is so dear that only the
rich can buy it, a drink is prepared called saturan.”—/#rangell’s
Expedition to the Polar Sea, 1844, p. 75.

The Fakuts,.—* Their food consists of sour cow’s milk and
mare’s milk, and of beef and horseflesh. They boil their meat,
but never roast or bake it, and bread is unknown among them.
Fat is their greatest delicacy. They eatit in every possible shape—
raw, melted, fresh, or spoilt. In general, they regard quantity
more than quality in their food. They grate the inner bark of
the larch, and sometimes of the fir, and mix it with fish, a little
meal, and milk, or by preference with fat, and make it into a sort
of broth, which they consume in large quantities. They prepare
from cow’s milk what is called the Jakut butter. It is more like -
a kind of cheese or of curd, and has a sourish taste ; it is not very
rich, and is a very good article of food eaten alone.”—/rangell’s
Expedition to the Polar Sea, 1844, p. 23.

NorTH AMERICAN INDIANS.—“The buffalo meat, however, is the
great staple and staff of life in this country [ Mandan Village, Upper
Missouri], and seldom, if ever, fails to afford them an abundant
and wholesome means of subsistence. There are, from a fair com~
putation, something like 250,000 Indians in these western regiors,
who live almost exclusively on the flesh of these animals, through
every part of the year,”—Catlin’s Letters on the North American
Indians, vol i, p. 122.
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Inpian Triees oF THE INTERIOR oF OreGoN.—“ They all
prefer their meat putrid, and frequently keep it until it smells so
strong as to be disgusting. Parts of the salmon they bury under
ground for two or three months, to putrefy, and the more it is
decayed the greater delicacy they consider it.”—/#ilks U.S.

Exploring Expedition, vol. iv, 452.

Mexr1co.— The Indians of New Spain—those, at least, subject
to the European domination—generally attain to a pretty advanced
age. As peaceable cultivators and inhabitants of villages, they are
not exposed to the accidents attending the wandering life of the
hunters and warriors of the Mississippi and of the savannas of the
Rio Gila. Accustomed to uniform nourishment of an almost
entirely vegetable nature, that of their maize and cereal gramina,
the Indians would undoubtedly attain very great longevity if their
constitutions were not weakened by drunkenness. Their intoxi-
cating liquors are rum, a fermentation of maize and the root of
the Fatropha, and especially the wine of the country, made of the
juice of the Arave Americana, called pulque. This last liquor is
nutritive, on account of the undecomposed sugar which it con-
tains. Many Indians addicted to pulque take for a long time very
little solid nourishment. When used with moderation, it is very
salutary, and, by fortifying the stomach, assists the function of
the gastric system.”’—Taylor’s Selections from Humboldt’s Works
relating to Mexico, 1824, pp. 67, 68.

“The usual food of the labouring classes, throughout such
states as I visited, is the thin cake of crushed maize, which I have
described under the name of tortilla ; and it is remarkable that,
notwithstanding the great abundance of cattle in many places, the
traveller can rarely obtain meat in the little huts which he finds
on his road. Chilis are eaten abundantly with the tortillas, being
stewed in a kind of sauce, into which the cakes are dipped. A few
fowls are at times to be seen wandering near the cottages, or some
pigs rambling through the village, and the flesh of these creatures
furnishes a feast on holidays.”—Lyon’s Residence in Mexico, 1828,

vol. ii, pp. 244-5.

Pampas Inprans.— The Indians of whom I heard the most
were those who inhabit the vast unknown plains of the Pampas,






VARIETY OF FOODS CONSUMED BY DIFFERENT NATIONS. 433

taken without sugar.”’—Odontological Society’s Transactions, vol. 1i,
new series, p. 44.

Tue Natives ofF AusTRALIA.— Their food consists of fish
when near the coasts; but when in the woods, of opossums, ban-
dicoots, and almost any animal they can catch, and also a kind of
grub, which they find in decayed wood. Sometimes they spear
a kangaroo. They roast all the fish and animals on the ashes,
skin and all, just as they catch them. When it is pretty well
done they divide it amongst themselves by tearing it with their
teeth and fingers, and, excepting the bones, they devour every
part, including the entrails.”—Robert Dawson’s Present State of
Australia, 1830, pp. 67, 68.

“ Amongst thealmost unlimited catalogue of edible articles used
by the natives of Australia the following may be classed as the
chief :—All salt and fresh-water fish and shell-fish, of which in
the large rivers there are vast numbers and many species ; fresh-
water turtle ; frogs of different kinds ; rats and mice ; lizards and
most kinds of snakes and reptiles ; grubs of all kinds ; moths of
several varieties ; fungi and many sorts of roots ; the leaves and
tops of a variety of plants ; the leaf and fruit of the Mesembry-
anthemum ; various kinds of fruits and berries ; the bark from the
roots of many trees and shrubs; the seeds of leguminous plants ;
gum from several species of acacia; different sorts of manna;
honey from the native bee, and also from the flowers of the
Banksia by soaking them in water ; the tender leaves of the grass-
tree ; the larvae of insects; white ants; eggs of birds ; turtles or
lizards ; many kinds of kangaroo; opossums ; squirrels, sloths,
and wallabies ; ducks, geese, teal, cockatoos, parrots, wild dogs
and wombats ; the native companion, the wild turkey, the swan,
the pelican, the leipoa, and an endless variety of water-fowl and
other descriptions of birds.”—ZEyre’s Central Australia, vol. ii,

pp. 250-1.

New Zearann.—“In former times the food of the natives
consisted of sweet potatoes, taro (Caladium esculentum), fern-root
(Pterts esculenta), the aromatic berries of the kahikatea (Dacry-
dium excelsum), the pulp of a fern-tree (Cyathea medullaris) called
korau or mamako, the sweet root of the Dracana indivisa, the
heart of a palm-tree (Areca sapida), a bitter though excellent vege-

2.8
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with the most important necessary for supporting existence.—
Voyage of the Novara, vol. i, p. 366.

Ecypr.—Beef and goose constituted the principal part of the
animal food throughout Egypt.

¢« The advantages of a leguminous diet are still ackm:_:wledge::l
by the inhabitants of modern Egypt. This, in a hot chmﬁte,_, is
far more conducive to health than the constant introduction of
meat, which is principally used to flavour the vegetables cooked
with it.”

Vegetables form the principal food of the lower orders,.and
~ lentils are a chief article of diet.— Wilkinson’s Ancient Egyptians,
vol. ii, pp. 368-388.

«The usual season for sowing the doura, which constitutes
almost the whole subsistence of the peasantry, is soon after the
commencement of the inundation.” — Hamilton’s Zgyptiaca, 1809,

p. 419.

AFRICA.—SAHARA.— Dates are not only the principal growth
of the Fezzan oases, but the main subsistence of their inhabitants.
All live on dates—men, women, and children, horses, asses, and
camels, and sheep, fowls, and dogs.”—Richardson’s Travels in the
Great Desert, 1848, vol ii, p. 323.

Nueria.—“ We have another example of a race subsisting
entirely on animal food, in the Arabs who inhabit the Nubian
desert—a district which consists principally of hills varying from
1000 to 1800 feet high, and is destitute of all vegetable products
suitable for human food. Their camels subsist on the thorny
shrubs growing among the rocks ; and the milk and flesh of these
animals (with salt) constitute their sole ordinary food. On their
occasional journeys into Egypt to sell camels they usually bring
home a small quantity of wheat, which is never ground, but boiled
into a kind of frumenty, and eaten as a luxury, but it must not
be reckoned as an ordinary element in their diet.”—Qdontolsgical
Society Transactions, vol. ii, new series, p. 45.

ABYSSINIA,—“ An instinctive feeling, dependent upon the plea-
sures of a state of warmth, has taught the Abyssinians that flesh of
animals eaten raw is a source of great physical enjoyment by the
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ever:vthing—_rmts, bulbs, wild garlic, the core of aloes, the gum of
acacias, berries, the larva of ants, lizards, locusts, and grasshop-

pers—:all are devoured by these poor wanderers of the desert.
Nothing comes amiss to them.”—Jbid., p. 38.

HorreEnToTs.—* The victuals of the Hottentots are the flesh
and entrails of cattle, and of certain wild beasts, with fruits and
roots of several kinds,” _

They “ rarely kill cattle for their own eating but when they are
at a loss for other sustenance. The cattle they devour between
the Andersmakens are for the most part such as die naturally, and
they reckon ’em, as I have said, very delicious eating.”

“ The entrails of cattle, and of such wild beasts as they kill for
food, they look upon as most exquisite eating. They boil ’em
in beast-blood, if they have any, to which they sometimes add
milk. This they look upon as a glorious dish. If they have not
blood to boil ’em in, they broil ’em. And this they do on the
bare fire, for they have no such thing as a gridiron.”

¢ They eat everything in such a hurry, and with so much inde-
cency, that they look extremely wild and ravenous at meals,
particularly when they eat flesh, which being always serv’d up
to ’em half raw or more, they make a very furious use of their
hands (where they have no knives) and of their teeth to tear and
devour it.”

“ Many are the sorts of fruits and roots the Hottentots eat, and
the fields up and down for the most part abound with ’em. These,
as | have said, are pather’d wholly by the women., In the choice
of roots and fruits for food they follow the hedgehog and the
bavian, a sort of ape, and will not taste of any sort which those
creatures do not feed upon” [for fear of poison].

“ The Hottentots have noset times for their meals. They have
no notion of dividing them, as we do, into breakfast, dinner, and
supper, but take ’em at random, as humour or appetite calls,
without any regard to the hour of the day or the night.”

They  have traditionary laws, forbidding the eating of certain
meats, which they accordingly abstain from very carefully. Swine’s
flesh and fishes that have no scales are forbidden to both sexes.
The eating of hares and rabbits is forbidden to the men, but not
to the women, The pure blood of beasts and flesh of the mole
are forbidden to the women, but not to the men.”
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« The Hottentots, when they are in great strait for food, will
devour the rings of leather which the women wear upon their legs.
They will likewise, in the same strait, eat old cast-off shoes ”’
[which they lay up against a time of want]. |

« Their manner of dressing ’em is this:—They singe oft the hair,
then, having soak’d ’em a little in water, broil ’em upon the
bare fire till they begin to wrinkle and run up, and then they
devour ’em.”

The Hottentots never eat salt among themselves, but ‘“ they are
not a little delighted with the salt and otherwise high-season’d
victuals of the Europeans.” [Such food, however, disagrees with
them, and those who eat with the Europeans are subject to many
maladies, and don’t attain a great age. ]

“ The ordinary drink of the Hottentots is milk and water.”

“ Men and women are doatingly fond of tobacco.”— Kolben’s
State of the Cape of Good Hope, 1731, pp. 200—208.

Thus it is seen that a great diversity exists as regards the food
consumed by the human race in different parts of the globe. In-
stances are to be found where life is sustained upon a wholly
vegetable, a wholly animal, and a mixed diet. The mixed diet,
however, may be regarded as that which, in the plan of nature,
1s designed for man’s subsistence. Itis upon this that he appears
to attain the highest state of physical development and intellectual
vigour. It is this which, certainly in temperate climates, he is
led to consume by general inclination, when circumstances allow
the inclination to guide him ; and, lastly, it is this which stands in
conformity with the construction of his teeth and the anatomy of
his digestive apparatus in general.

Notwithstanding these considerations there are those—but
few in number, it is true-—who contend that vegetable food
alone is best adapted to meet our requirements, Under the style
of vegetarians,! they act upon the principle they profess. It is true

! Payen (°Substances Alimentaires,” 4me éd., Paris, 1865, p. 561), after
expressing himself in condemnation of restriction to vegetable products, says—
¢ Cependant en Angleterre, ce pays des excentricités, ol I'on voit une belle et
progressive civilisation marcher dans presque toutes les directions avec quelque
accompagnement de barbarie, une secte nombreuse tend i exclure la chair des

animaux du régime alimentaire de la population ; elle préche d'exemple et fait
quelques prosélytes,”
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It may be noticed, further, that the composition of these 2 Ibs.
of bread and 2 Ib. of meat agrees pretty closely with that of the
model diet of Moleschott (p. 406), framed upon grounds of quite
a different nature. The only difference of any account is in the
respective amounts of fat and carbo-hydrates; but what is defi-
cient in the one is balanced by a surplus in the other, and, in an
alimentary point of view, the two are capable, to a certain extent,
of replacing each other.

Fat appears to influence favorably the assimilation of the other
principles, and to be intimately concerned in tissue formation and
nutrition, besides contributing to force production ; and it is
believed that a deficiency of it in the food is sometimes the source
of the development of the scrofulous and strumous states. ‘I'he
supply, it may be considered, ought not to be less, even with in-
activity, than one ounce daily, and the composition of dietaries
usually shows considerably more. About 2} oz. appears to form
the average amount in the diets of various working classes.

The carbo-hydrates may be looked upon as forming a supple-
mentary group of principles. They have no existence in an animal
diet, and in a mixed diet should be in such quantity as to fill up
what is defective for force-production—heat and mechanical
work—in the other principles. Looking at the various dietaries
of mixed food to which the attention of the reader has been already
directed, and leaving out of consideration the lowest or subsistence
diet, the supply of carbo-hydrates is seen to range in amount from
between 14 and 15 to 22 oz. per diem.

The amount of mineral matter required may be set down at
from 2 oz. to 1 oz. daily.

Water is needed beyond that contained in our food. It may be
reckoned that we receive from about 15 to 25 oz. of fluid into the
system mixed with the solid food that is consumed; and besides
this, it is advisable that about 60 to 70 0z., or even in some cases
more, should be taken. The average amount of urine passed daily
may be said to be about 50 oz., and there is a considerable loss or
fluid from the skin and the lungs. To meet these sources
of elimination, compensation must be effected by a corresponding
ingestion, and, as long as the fluid taken is devoid of noxious pro-
perties, a free supply must be regarded as beneficial, forming, as
it does, a means of carrying off impurities from the system, Per-
haps the benefit derivable from a course of water treatment is
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be practised with caution. At first the supply should be very
limited, and then gradually increased. There is reason to believe
that death, which might otherwise have been averted, has been, in
some instances, occasioned by the too free ingestion of food and
fluid when succour has been obtained. The system should have
time to accommodate itself to the new condition. No matter
whether a change be from the natural to the unnatural or from the
unnatural to the natural state, it is always a sudden change that s
especially difficult to be borne.

TIMES OF EATING.

Next to the quality and quantity of food, attention must be
given to the mode of taking it. That the food should be taken
with regularity, and at proper periods, is almost as necessary for
the maintenance of health and a vigorous state of the energies as
that it should be of a proper nature and in proper quantity.
Frequently recurring instances present themselves to the medical
practitioner of evils arising from the non-observance of the precepts
that should be followed in reference to this point.

We know that a certain amount of food is required to be con-
sumed daily in order that the body may be properly maintained.
Discarding for the moment the practices of mankind, let us look
at the evidence that can be adduced to enable us to arrive at a
rational determination of the manner in which it is best that our
food should be taken.

Carnivorous animals appear to thrive best upon food taken at
long intervals. It is the custom in zoological menageries to feed the
wild animals once a day only, and it is stated that they have been
found, by observation, to do better when fed in this way than upon
the same allowance of food given to them twice daily. Now, if
we look to the habits of these animals, we notice that their mode
of existence entails the occurrence of more or less protracted
intervals between the times of feeding. Their supply is precarious
and irregular, having to be captured, as the opportunity presents
itself, by the exercise of stealth and cunning. ‘T'he food obtained
is voraciously devoured to repletion, and then, from the heavy tax im-
posed upon the powers by the loaded state of the stomach, the animal
remains for some time in a sluggish or inactive and drowsy condition.

Such is the result where long intervals elapse between the periods
of consumption of food. From the nature of the circumstances,
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it is a matter of necessity with these animals that this should be
their mode of feeding. There are those amongst mankind, how-
ever, who have been satisfied with one meal a day. But is it in
conformity with our nature that our food should be taken in this
way ? In proportion to the length of the interval, so must be the
amount of food consumed at one time, and in proportion to this
so will be the degree and duration of the inaptitude for the per-
formance of any bodily or mental work. ‘The feast of the
glutton places him for awhile in the position of the brute, that is
by nature compelled to fill its stomach to repletion when the
opportunity occurs. The monks of the monastery of La Trappe,
near Nantes, says Dr. Combe, make it a part of their religion to
eat only once a day. While travelling upon a French diligence
journey, Dr. Combe was thrown in contact for three days with
one of the order, and was surprised at the store of food consumed
at each daily meal—a store appearing “sufficient to last a week
instead of a day.” But, as in the case of the boa constrictor, under
similar circumstances, remarks Dr. Combe, “a deep lethargy im-
mediately succeeded, and it was not till four or five hours afterwards
that his almost apoplectic features became again animated and
expressive.”

Now, looking to our relation to the supply of food, which involves
no necessity for protracted intervals between the times of eating,
and to the fact that our mental capacity constitutes our character-
istic attribute, and that this is notably blunted after repletion
of the stomach to the extent incurred where only one meal a day
is taken, we have physiological grounds for dismissing from con-
sideration such a mode of life as unsuited to our position.

With the vegetable feeders, we pass to an illustration of the
other extreme. These animals, constantly within reach of their
food as they are, pass a considerable portion of their time in feeding.
We do not find that they gorge themselves at a repast so as to
become placed in the same inactive condition as the carnivorous
animal, but that they, instead, leisurely and frequently partake of
the food within their reach.

Is this, it may next be asked, the mode of taking food that is
adapted for mankind? To consume what is eaten in small quanti-
ties and at frequently repeated intervals would, doubtless, serve our
purpose as far as alimentation is concerned, but experience shows
that it is not necessary, and much of our usefulness would be lost
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by the time devoted to the consumption of food. Indeed, as we
are designed by Nature for a mixed diet, so it may be considered
that the most appropriate mode of taking food is something between
that adopted by the animal and the vegetable feeder; and this
happens to accord with the general practice of the majority of
nations. The prevailing custom—and, doubtless, this has arisen from
instinct and from what has been found by experience to be best
suited to our requirements—is for three meals of a substantial
nature to be taken during the day, at intervals of about five
or six hours’ duration. Observation has shown that an ordinary
meal is digested and has passed on from the stomach in about four
hours’ time, and thus, according to the precept laid down, the
stomach is allowed to remain for a short period in a state of
quiescence before it is filled with food again.

It is important that we should break our fast, or, as the term
goes, “ breakfast,” without much delay after rising. The length
of time that has elapsed since the last meal of the previous day
leads to a demand for food for the ordinary purposes of life. The
system, moreover, at a period of fasting—as experience has but too
plainly, and it may be said, on some occasions, painfully testified—
is more prone to be perniciously influenced by infection, miasmata,
exposure to cold, and other morbid conditions, and less adapted for
sustaining fatigue than at any other time. In any case, therefore,
where exposure to influences of this kind has to be undergone, it
becomes of the deepest importance that food should be previously
taken.

The size of the meal should be regulated by collateral circum-
stances. If food has been taken late in the previous evening, the
appetite is not great for food in the morning. Where considerable
exertion has to be afterwards sustained, a substantial meal may be
looked upon as advisable. Otherwise, however, a light meal will
be found most conducive to health and activity. A maid of
honour, it is stated, in the court of Elizabeth, breakfasted upon
beef and drank ale after it. Such may be compatible with plenty
of out-door exercise to carry off the meal, but not so with the
in-door life which is led by so many of the present generation.

Supposing breakfast to be taken at 8 or g a.m., the next
meal, no matter by what name it is called, should follow about
1 or 2. A fairly substantial meal should be taken at this time,
and it does not signify whether it goes under the name of luncheon
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or dinner. Some dine in the middle of the day, and make this their
heaviest repast. To many, however, it is inconvenient to give up
the amount of time that is usually devoted to the principal meal of
the day at such a period, and, moreover, the more or less marked
disposition to inactivity that follows a heavy meal may interfere with
the subsequent engagements. Under these circumstances, the
less ceremonious and lighter repast, designated luncheon, will best
fall in with the daily arrangements. The déjedner a la fourchette
in France represents our luncheon, but is usually more substantial
and taken rather earlier, the amount of food that has been con-
sumed previously having been but slight.

The error is often made of omitting to take food in the middle
~of the day, or of only taking a biscuit or something of equal insigni-
ficance. There are many business or professional men who, after
leaving home for their office or chambers in the morning, do
not taste food, or, if they do, take only a minute quantity, until
they return in the evening. Actively engaged all day, the system
becomes exhausted, and they arrive home in a thoroughly jaded
or worn-out condition. They expect that their dinner is to revive
them. It may doso fora while, but it is only a question of time how
long this system can be carried on before evil consequences arise.
They begin to feel heavy, drowsy, and uncomfortable after dinner,
and no wonder from the amount of food that it has been necessary
to introduce at one time into the stomach to supply the requisite
material for meeting the wants of the system, and also from the
exhaustion of power produced by the work performed and the long
abstinence from food. Vigour is required for digestion, equally
as much as for muscular or any other action, and it is not to be ex-
pected that it can properly proceed under the state that has been de-
scribed. Added to these indications that the digestive power is not
equal to the amount of work thrown upon it, evidences of disordered
action begin to show themselves. The sufferer becomes dyspeptic,
and the heart and brain may sympathise with the derangement.
The physician is frequently encountering instances of the de-
scription I have depicted; and when advice is given that food
in proper quantity should be consumed in the middle of the day,
the usual answer met with is that if a luncheon were taken it
would have the effect of rendering the person unfit for his em-
ployment afterwards. It is a sine gud non, however, that the
interval should be broken by a repast between an early breakfast
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and a late dinner, and no medical treatment will suffice to afford
relief unless attention is given to this point. When once
the alteration has been made and persevered in a short time, as
much reluctance will be felt in omitting the luncheon upon any
single occasion as was experienced in taking it to begin with.
Often, in cases where indigestion forms the chief complaint, will
it be found to have arisen from some unwitting breach of the prin-
ciples of dietetics, and thence it frequently happens that instruc-
tion on the dietetic precepts requiring to be obeyed for the main-
tenance of health will be all that is needed to set matters right.

When the middle of the day is allotted to dinner, the evening
meal is designated supper, and as this is not usually taken till an
advanced hour of the evening an intermediate light repast is generally
introduced, under the name of tea. A heavy supper, especially if
taken only a short time before going to bed, is unquestionably bad.
During sleep there is a diminished activity of all the bodily
functions, and the condition is not favorable for the due per-
formance of digestion. He who retires to rest witha full stomach
is fortunate if he escape passing a restless night, being troubled
with dreams, and rising in the morning with a foul mouth. The
supper, when supper at all is taken, should be, as far as practicable,
made to approach to the early part of the evening—that is, sup-
posing the usual hour for retiring to rest be observed ; and where
the engagements of life render such a course inconvenient, the
meal should be light, and a heavier tea consumed.

The best arrangement for health is that the third substantial
meal should be taken about six or seven in the evening—in other
words, that breakfast, luncheon, and dinner should form the order
observed. The opportunity is thus given for digestion to have
approached completion before the night’s sleep is begun. In fashion-
able society it is now common to find the dinner postponed till a
later hour, bringing it, in fact, nearly to the old-fashioned
period for supper, If the time of retiring to rest is propor-
tionally late, as is usually the case, there is nothing seriously
objectionable in the course adopted, but if early, the remark
applies with equal force that has been made under the
head of supper. A dinner at eight or half-past eight, how-
ever, calls for an intermediate light repast, under the form of
tea, to break the length of interval that would otherwise occur.
But, besides being customary under these circumstances for tea
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to be taken about five, fashion has led to its being also taken when
the dinner hour is earlier, and against a simple cup of tea at this
time nothing can be said. It serves to refresh, although it cannot
be considered as needed. Temptation, however, is also offered to
partake of food, and when this is done to any extent it must be
looked upon as pernicious, by impairing the appetite for one of the
principal meals,

After a late dinner, and with the observance of ordinary hours,
no further food is required. The tea, therefore, which is generally
taken afterwards should be confined to liquid, and a cup of warm
tea, coffee, or cocoa, has the effect of arousing the energies, and
apparently also of favorably influencing digestion.

‘T'he error of going to bed upon a full stomach has been alluded
to. It is also equally unadvisable that the stomach should be in a
perfectly empty condition. Fasting excites restlessness and watch-
fulness, and many a person has needlessly passed sleepless hours
through retiring to rest after too long an interval since the last meal.
The literary man, for example, who carries his labours far into
the night, goes to bed with an empty stomach and finds that he
cannot sleep. Let a little food, however, be taken, and it will be
found to exert a tranquillising and comforting effect, and so will
dispose to sleep. .

I have been speaking of the meals adapted for a state of health.
Three substantial meals—morning, mid-day, and evening—should
be taken, and, unless the interval between one or the other be
considerably prolonged, no intermediate repast of solid food is
required. Indeed, it is not beneficial for a person to be constantly
eating through the day. Some are in the habit of taking food at
odd times between the meals, but such a practice is not to be
upheld. Eating should be confined to the meals, otherwise a

constant state of repletion is kept up, and the stomach has no

opportunity of resting, In sickness, it is true, advantage is gained

. by thf: frequent administration of food, but then only a small
| quantity at a time can be taken. The stomach will not bear,

or the invalid cannot take, more than a very limited amount at
once ; and to compensate for this, and enable a sufficiency to be
ingested, more frequent administration is required. In propor-
tion to the limited amount that can be taken at a time, so, it may
- be said, should be the frequency of administration.

Infants and young children require food more frequently than
30
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replaced in the box and shut in by the closure of the lid. The heat
being prevented from escaping, the process of cooking goes on
away from the fire, and no matter in what situation the box may
be placed. The contrivance recommends itself on the score of
economy for household use, and the box being easily carried about,
it affords the means of furnishing, without a fire being needed,
hot food out of doors, as in campaigning, travelling, pleasure-
making, &c. It is also susceptible of being turned to useful
account as an appurtenance to the sick room.

Soups and Broths.—The process of preparation is here directed to
extracting the goodness from the article employed—the reverse of
that in the case of boiling. To accomplish what is aimed at in
the most complete manner the article should be chopped or broken
into fine pieces, and placed in cold water. After being allowed to
macerate a short time, for the soluble constituents to become dissolved
out, it is gradually heated to a point which should vary according to
the product required. In the case of broths and beef tea, which
properly contain only the flavouring principle of meat—aosmazome—
and the soluble constituents with finely coagulated albuminous
matter, all that is required is to produce gentle simmering, and this
should be kept up for about half an hour. In the case of soups a
prolonged gentle boiling is required, in order that the gelatine may
be extracted, this being the principle which gives to good soup its
property of solidifying on cooling. Bones require boiling a longer
time than meat. The chief principle they yield is gelatine, and
its extraction is greatly facilitated by the bones being broken into
fine fragments previous to being used.

Salting, pickling, and smoking, are processes to which articles of
food are sometimes subjected for the purpose of enabling them to
be preserved previous to cooking. The processes have been
already referred to under the head of “ Preservation of Food”
(p. 386), but may be alluded to here for the sake of stating that
by their hardening action they give an article difficult digestibility,
which cannot be overcome by cooking. Food, therefore, which
has been submitted to these processes should be avoided by the -
dyspeptic, except, it may be said, in the case of bacon, wh.ich
happens, as a rule, to sit easily on the stomach. Indeed, according
to general experience, the cured article (particularly the fat belong-
ing to it) is here more digestible than the fresh—than either pork

or pig meat, that is to say.




DIET OF INFANTS.

THaE importance of this branch of dietetics can scarcely be over-
rated. At no period of life is discreet management throughout so
much called for as during the helpless condition of early infancy,
and nothing constitutes so fruitful a source of infantile sickness
and mortality as injudicious feeding.

The praper food during the first period of infancy is that, and
that only, which has been provided by Nature for the young of
mammals, viz. milk. General observation and carefully collected
statistics agree in conclusively showing that nothing can adequately
replace this natural food. * The infant,” says Dr. West,! ¢ whose
mother refuses to perform towards it a mother’s part, or who, by
accident, disease, or death, is deprived of the food that Nature
destined for it, too often languishes and dies. Such children you
may see with no fat to give plumpness to their limbs,—no red
particles in their blood to impart a healthy hue to their skin,—
their face wearing in infancy the lineaments of age,—their voice a
constant wail,—their whole aspect an embodiment of woe. But
give to such children the food that Nature destined for them, and
if the remedy do not come too late to save them, the mournful cry
will cease, the face will assume a look of content, by degrees the
features of infancy will disclose themselves, the limbs will grow
round, the skin pure red and white, and when, at length, we hear
the merry laugh of babyhood, it seems almost as if the little
sufferer of some weeks before must have been a changeling, and
this the real child brought back from fairy-land.”

Formed for the special object of constituting the sole nourish-
ment during the first period of infantile life, milk not only con-
tains the principles required for the growth and maintenance of
the body, but contains them under such a form as to be specially
adapted to the state of the digestive powers then existing, It must
be remembered that the exercise of the digestive organs only comes

! ¢ Lectures on the Diseases of Infancy and Childhood,” sth ed., 1865, p. 532.
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into operation after birth, At the time of birth these organs are
in a comparatively immature state of development, and it is only
gradually that their full power becomes evolved. For the first few
months, it appears that no saliva at all is secreted ; and it is true,
under natural circumstances, from the character of the food and the
absence of masticatory organs, that it is not required. The alimentary
canal is short, and that portion of it called the cazcum very small.
The teeth, as is well known, do not appear until after the lapse of
several months.  Besides these evidences of immature development,
experience shows that the alimentary canal is in an exceedingly
susceptible state, and most easily deranged by slight deviations in
the character of the food. So strikingly, indeed, is this the case,
that the mother, whilst suckling, knows that, for the sake of her
infant’s comfort, it is necessary to exercise care over what she her-
self eats.  All this points to feeble digestive capacity, and suggests
a want of power of adaptiveness to alien articles of food. It may
be considered that, up to about the eighth month, the infant is
designed to be sustained solely by its parent’s milk. The teeth,
which about this time begin to show themselves, indicate that pre-
paration is now being made for the consumption of food of a solid
nature, and the most suitable to begin with will be one of the
farinaceous products. Bread, baked flour, biscuit powder, oatmeal,
or one of the numerous kinds of nursery biscuits that are made, may
be employed for a time as a supplement to the previous food. Then,
at about the tenth month, the maternal supply, which should have
been already lessened, should be altogether stopped, and the child
started upon the life of independence that is to follow. For
awhile, milk and the farinaceous products referred to above still
form the most suitable food; but as the child advances in its
second year, and the teeth become more developed, meat may be
added.

Such forms the natural course to be pursued, but it often hap-
pens, either as the result of choice or of necessity—either because
she will not or cannot—that the mother’s part fails to be fulfilled.
Under these circumstances, the question of the nature of the supply
to be provided as a substitute has to be decided upon.

Undoubtedly, the nearest approach to the actual food which has
been designed to be given is the milk furnished by another woman,
and amongst the more wealthy classes this is often had recourse to.
Now, in the selection of a wet-nurse there are certain points which,
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in the interest of the infant to be reared, require to be attended to.
It is scarcely necessary to say that the woman should be free from
constitutional taint and in a healthy condition. The most suitable
age is from twenty to thirty. The milk should be sufficient in
quantity and good in quality, and as its composition alters to some
extent as time advances from the date of confinement, it is
desirable that the infant should be nourished by a person who has
given birth about the same time as its own mother. A brunette is
considered to make a better nurse than a blonde. Upon the authority
of the analyses of L’Heéritier, the milk of the former is said to be
richer in solid constituents than the latter ; but, besides this, the
difference in temperament exerts its influence in maintaining a
more steady condition in the one case than in the other. For
example, the sanguine temperament, with its associated susceptible
organization, belonging to the blonde, disposes to a greater liability
of sudden alterations from mental causes than the phlegmatic
temperament, with its less impressionable organization, of the
brunette.

Next in appropriateness to the food supplied by a wet-nurse
comes the milk derived from one of the lower animals; and this
may be employed either to make up for a deficient supply from the
mother, or as the sole article of nourishment. It is obvious that
the milk to be selected should be that which is readily obtainable,
and which presents the closest approximation to the infant’s natural
food. The cow, goat, and ass are the animals which best answer
the conditions required ; and reference to the analytical table at
p. 171 will show which of the three furnishes the most appropriate
kind of milk. In the first place, the milk of the ass, although it
has had its advocates as a food for infants, presents considerable
disparity in composition from that of the human s'ubject. Whilst
being richer in sugar and soluble salts, it shows a marked deficiency
in both nitrogenous matter and fat. It may be adapted for the
delicate stomach of a person reduced by illness to a great state of
debility, but it can hardly be looked upon as representing what is
most suitable for a growing child. The milk of the cow gives the

‘nearest approach to what is wanted, and it happens, also, that this

in general is more easily procurable than that of any other animal.
In Payen’s table (vide p. 171), cow’s milk is represented as richer
in all its solid constituent principles than woman’s, and slight dilu-
tion with water will be all that is required to bring it to a sufficiently












DIET FOR TRAINING.

THE object of training is the preparation of the system for
| some unusual feat of exertion, and the results which the art aims
| at producing are (1) increased muscular strength, (2) increased
| power of endurance, and (3) * improvement of the wind.”” It is
. principally by attention to diet and exercise that these results are
| attained, and about six weeks is the time usually devoted to the
process when fully carried out. Under a successful progress the
muscles increase in bulk, grow firmer, and become more subordi-
nate to the influence of the will, thereby leading to the production of
a feeling of freedom and lightness, or “corkiness,” as it has been
termed, of the limbs. The muscular tissue, in fact, increases in
quantity, and improves in quality, There is a removal of super-
fluous fat and water, and, by *“ overtraining,” the body may become
so completely deprived of fat, or the muscles so finely drawn, as
 to lead to a loss instead of gain of power of enduring prolonged
- exertion. The skin becomes clear, smooth, fresh-coloured, and
elastic. There is no part of the body, it is said, on which training
produces a more conspicuous effect than on the skin, and by its
 state a criterion is afforded, which enables an experienced
person to judge of the fitness of the individual for the task in
view,

The rule as regards exercise is to begin with a moderate amount,
and gradually increase it, and the muscles which are to be specially
‘called into play require to be systematically trained in excess
of the others. Running is the kind of exercise which most * im-
proves the wind,” and, whatever the feat to be performed, it is
usual to enforce a certain amount of running daily, for the special
object of making the person “longer winded.”

There is a general agreement regarding exercise, but respecting
diet and other measures most fanciful notions have been held.

]

:Emetics, purgatives, and sometimes diaphoretics, were formerly
31



















THERAPEUTIC DIETETICS.

HoLping the position that food does in relation to the operations
of life, the art of dietetics not only bears on the maintenance of
health, but is capable of being turned to advantageous account in
the treatment of disease.

Under natural circumstances instinct guides us in the selection
and consumption of food and -drink. Whilst keeping to simple
articles of diet, it may be left to the sensations of hunger and thirst
to regulate the amount of solids and liquids taken. In many
disordered conditions, however, there is such a perverted state
existing that the promptings of nature fail to be evoked, and it
devolves upon reason to assume the initiative and dictate the supply
to be furnished. Under these circumstances the nature and
amount of food administered will often exert a most potent
influence for good or evil, and the art of dietetics thus comes into
great importance, Skill and attention are called into requisition—
indeed, it is not too much to say that success in the treatment of
disease is largely dependent upon a display of judicious manage-
ment with regard to food.

It frequently happens that the difficulty encountered in the sick
room is to get what may be considered a proper amount of food
taken. The inclination to eat depends upon the state both of the
body and the mind. The food must be rendered pleasing to the
eye and agreeable to the palate ; and in order to rouse and keep in
action a flagging appetite, a suitable variety in what is provided
must be secured. Herein lies a great point in catering for sick
people, and but too often the error is committed of allowing an
excess of sameness to prevail.

It must be borne in mind that the demand for food is dependent
upon its proper application, and failure of the appetite is often due
to the defective manner in which nutrition is performed. Itis not
what we eat, but what we digest, assimilate, and apply, that con-
cerns us as regards nutrition. Food introduced into the stomach,
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but not digested, assimilated, and employed, is calculated to prove a
source of irritation and to do harm. It is not, therefore, to be thought
that because it is got down it must needs prove of service. Judicious
persuasion should be exercised, but I believe that much needless
worry is often inflicted by the incessant solicitation, however well
meant, that is frequently made by those around a patient to get food
taken., The disinclination, indeed, for taking food is sometimes
such that the thought of it is sufficient to excite a feeling of repul-
sion, which, more powerful over the muscles concerned than the
will, overcomes any effort that may be made to swallow it.

‘The quantity of food administered at a time should be in pro-
portion to the power of digesting it, and to properly compensate for
a diminished quantity there should be a corresponding increase in
the frequency of administration. * Little and often” is the maxim
upon many occasions to be followed, and much will sometimes
depend upon the strictness with which it is carried out ; for, apart
from complying with what is wanted upon the principle that has
been just referred to, it meets the defective aptitude that exists in
sickness for sustaining any lengthened duration of absence of food.

As a natural result of the administration of food at short inter-
vals, no appetite is at any time experienced, even although the cir-
cumstances may be such as would otherwise allow it to become
developed. The fact must not be lost sight of, that the return of
a feeling of desire for food may be kept back in this way ; and the
expediency must always be held in view of conforming as soon and
as far as is allowable with what is natural. Under all circum-
stances, it may be said, the rule should be to follow, alike as to
‘quality, quantity, and periods of taking food, as closely as the con-
ditions to be dealt with will permit, the course that is natural in
health.

It devolves upon the physician, in the dietetic management of
his case, to point out the suitable kinds and quantities of food to
be taken, but it depends upon the system of his patient whether
his recommendations can be carried out, It is no good to lay
down and attempt to enforce, as may be done in health, rigid
dietetic regulations, founded upon the number of grains of carbon
and nitrogen required for carrying on the operations of life. The
difficulty with which the practitioner is more often than not assailed
is as to what can, and not as to what should, be taken.

As the principles of dietetics have become better understood, we
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do not hear of those disastrous consequences of improper dieting,
affecting large numbers of people, that were formerly from time
to time recorded. There is still, however, a large amount of
scattered evil to be met with, in many instances directly dependent
on the food that is taken, and in others, if not directly occasioned
by the food, at all events removable by an altered system of
dieting. It may happen that this evil arises out of poverty or
ignorance, but more frequently it is the fruits of indiscretion.
Much of the deranged health which the physician is called upon to
treat stands as the offspring of some kind of error in eating or
drinking, and his first concern should be to find out what is wrong,
in order that he may know how to shape his advice advantageously.

In speaking of the appropriate diets to be employed in various
morbid conditions, attention will require to be directed to the parti-
cular diatheses or states of the body which different kinds of food
tend to induce, for it may be considered that the information thus
supplied often directs us to a rational mode of procedure in thera-
peutic dietetics.

It may be premised, to start with, that our natural diet consists
of an admixture of animal and vegetable food ; that different
combinations of alimentary principles are best suited for parti-
cular modes of life; and that, if the combination supplied be
wrongly adjusted, a tendency to the development of an unhealthy
state will exist.

The effect of a highly nitrogenised diet—and it is animal food
which is characterised by richness in nitrogenous matter—is to
throw upon the system a large amount of eliminative work. The
nitrogenous matter in excess of that which is directly applied to
the growth and renovation of the structures of the body undergoes
a process of retrograde metamorphosis, and is resolved in part into
certain useless nitrogenous products which have to be cast out by
the agency of the glandular organs with which we are provided.
Now, as long as free exercise is taken and the circulation is kept
in an active state, favorable circumstances exist for the absorption
of oxygen and the proper occurrence of metamorphosis and elimi-
nation. ‘Thus circumstanced, a diet into which animal food enters
largely—a diet, that is, rich in nitrogenous matter—is borne with
ease, and indeed may be said to conduce to increased tissue
formation and the development of a high state of bodily health
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sedentary habits, and indulgence in the use of the richer varieties of
wine and beer, individually and conjointly tend to encourage the
development of gout. It has been previously stated, that a diet
rich in animal food may be consumed with advantage where much
muscular work is performed. It seems, under these circum-
stances, to be both promotive of health and bodily vigour. Not so,
however, where sedentary habits prevail, and particularly is this
the case where a gouty disposition exists. W ith those who have
already experienced symptoms of gout, and those also who have
grounds for apprehending its invasion, it is important that an excess
of nitrogenous food should be avoided. The diet should be
simple, in order to escape the temptation of eating too much, and
at the same time it should be adjusted to the mode of life, the
principle to observe being, that the higher the degree of inactivity
the greater ought to be the preponderance of food derived from
the vegetable kingdom.

Even of more importance than what is eaten is what is drunk,
where the question of gout is concerned, and observation shows
that it is not distilled spirits, but the stronger wines and malt
liquors, which favour the production of the disorder. Nothing is
more potent than port wine in leading to the production of gout,
and a few vears’ liberal indulgence in it has often been known
to be instrumental in bringing it on where no family predisposition
had existed. Dry sherry and the light wines, as claret, burgundy,
hock, champagne, &c., may be drunk, certainly in moderation,
with comparatively little or no fear of inducing the disease,
although any kind of wine appears capable of sometimes acting as
the exciting cause of a paroxysm where the gouty disposition is
already established. Stout, porter,and the stronger ales, especially
those which have become hard from age, rank next to port wine
in their power of predisposing to gout. As regards the light bitter
beers, which are so extensively used at the present time, the same
must be said of them as of the light wines—uwiz., that with little, if
any, disposition to induce the disease, they nevertheless appear
capable of sometimes exciting its manifestation in a gouty subject,
A pure spirit, as whisky, hollands, or brandy, diluted with water,
often forms the only kind of alcoholic drink that is found to agree
with those who are suffering from gout.

The effect of a deficiency of nitrogenous matter is to tell
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The present may be looked upon as forming the most fitting
opportunity for referring to the kind of food best suited for
increasing and diminishing stoutness. The condition of the body
is to a large extent dependent on the quality and quantity of food
consumed, It is not, however, wholly the question of food that
is concerned, but also the temperament or nervous organization
belonging to the individual. It is well known that, whatever and
however much some people may eat, they always remain thin,
whilst others grow stout although eating comparatively little.
The same holds good in the case of the lower animals, and
fatteners of animals for the table are practically made aware that
a restless disposition is unfavorable to successful fattening. A
restless pig,” states Liebig,! upon the strength of practical in-
formation furnished to him, “is not adapted for fattening, and,
however great the supply of food, it will not grow fat. Pigs
which are fit for fattening must be of a quiet nature ; after eating
they must sleep, and after sleeping must be ready to eat again.”

From what is contained in the foregoing pages we learn that the
increase of muscle is most promoted by a diet which is rich in
nitrogenous matter conjoined with exercise. It is simply, how-
ever, a growth of muscular tissue which occurs under these con-
ditions. The fat undergoes no increase. Indeed, the effect of
such a regimen is to lead to a reduction of fat if a superfluity has
existed at the commencement. These are facts which have long
been known, and are constantly being attested by the results ob-
tained by training. It has been equally well known that the
conditions most conducive to the accumulation of fat are a diet
which is rich in either fat or carbo-hydrates (provided the
requisite amount of nitrogenous matter be present for affording
what is wanted for the operations of life), exposure to a warm
atmosphere, and inactive habits. The food used for the fattening
of domestic animals by those who have acquired the knowledge by
experience of what is best is of the nature described. The
efficacy of sugar in promoting fatness is displayed by the change
that occurs in the condition of the negro during the sugar-making
season in the West Indies. The ordinary food of these people, I
was informed by a plantation proprietor belonging to Barbadoes,
consists of Indian corn meal, rice, butter, and salt, with, during a
portion of the year, the sweet potato, which is grown as a succes-

! ¢ Animal Chemistry,” 2nd ed., p. 312.
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Beauty ’), “are fattened against a certain day by means of repose
and baths, assisted by a diet of Turkish flour mixed with honey.”

For reducing stoutness just the converse mode of dieting is
naturally dictated ; and that there is nothing new in applying
dietetics to this purpose is shown by the subjoined extract from
the writings of Sir John Sinclair., Amongst the remedies for cor-
pulency the following dietary rules are given :—* Liguid food.—
Acid wines, like hock, ought to be preferred to sweet wines, and
cider to malt liquors ; for when the former is the usual beverage
the people are leaner than when the latter is usually drunk. Plain
water, or mixed with a small praportion of the best vinegar, may
be taken. Vinegar is better than the juice of lemons, having
passed through the process of fermentation. Tea and coffee
should be taken by corpulent people without cream.  Solid food. —
The bread should have the bran in it, so as to be more digestible.
Vegetable diet to be preferred ; hard dumplings excellent. Ifany
animal food is taken, let it be fish or lean and dry meat. No eggs
or butter, and the less sugar the better.”! We cannot now, it is
true, subscribe in their entirety to the recommendations here fur-
nished, for, in some respects, owing to the imperfect knowledge
of physiology which prevailed in Sir John Sinclair’s time, they
stand at variance with the precepts founded on the teachings of
modern science.

A few years ago a great stir was made about the treatment or
corpulency by the publicity given by Mr. Banting to his own case,
in which, after unsuccessfully trying other means, he reduced him-
self from cumbersome to comely dimensions by dietetic measures.
His original dietary table, Mr. Banting tells us, consisted of * bread
and milk for breakfast, or a pint of tea with plenty of milk, sugar,
and buttered toast ; meat, beer, much bread, and pastry for dinner ;
the meal of tea similar to that of breakfast ; and generally a fruit
tart or bread and milk for supper.” For this he substituted—
Breakfast at g a.m. : five to six ounces of either beef, mutton, kid-
neys, broiled fish, bacon, or cold meat of any kind except pork or
veal ; a large cup of tea or coffee (without milk or sugar), a little
biscuit, or one ounce of dry toast : making together six ounces of
solids and nine of liquids.  Dinner at 2 p.m. : five or six ounces of
any fish except salmon, herrings, or eels ; any meat except pork
or veal ; any vegetable except potato, parsnep, beet-root, turnip, or

I «The Code of Health and Longevity,” 4th ed., 1818, p- 530.
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carrot ; one ounce of dry toast; fruit out of a pudding not
sweetened ; any kind of poultry or game ; and two or three glasses
of good claret, sherry, or madeira—champagne, port, and beer for-
bidden : making together ten to twelve ounces of solids and ten
of liquids, Tea at 6 p.m.: two or three ounces of cooked fruit,
a rusk or two, and a cup of tea without milk or sugar: making
two to four ounces of solids and nine of liquids. Supper at g
p.m.: three or four ounces of meat or fish, similar to dinner ;
with a glass or two of claret or sherry and water: making four
ounces of solids and seven of liquids.

With this change of diet Mr. Banting states that he fell in
weight from 14 stone 6 lb. to 11 stone 2 lb. in about a year.
Such is nothing more than, without the aid of the experience
afforded by his case, would have been physiologically looked for.
If he had been trying before the change to increase his corpulence
he could scarcely have selected a more appropriate diet. The
transition, having in view the object to be obtained, and speaking
upon the strength of previously acquired physiological knowledge,
was from an erroneously to a properly constructed dietary. '

No new principle of action was brought to light, but there is
this to be said, that before the introduction of “ Bantingism * it
was not sufficiently realised that dietetics might be turned to such
practical account as it is really susceptible of for the reduction of
corpulency.

It must not be lost sight of that the guantity of food in Mr.
Banting’s dietary is such as would be calculated to contribute its
share of influence towards reducing the weight of the body ; and
it certainly must not be looked upon as safe to be indiscriminately
followed—indeed, there is reason to believe that, when the popular
rage for “ Bantingism * prevailed, many persons incurred a serious
impairment of health by keeping too strictly to the letter of the re-
commendation given. The dietary provides twenty-two to twenty-
six ounces of solid food, with thirty-five ounces of liquids, per diem.
The twenty-two to twenty-six ounces of solid food may be taken
as representing about eleven to thirteen ounces of water-free ma-
terial, and if reference be made to Playfair’s dietaries (vide ante, p.
412), it will be seen that this fails to come up to what is classed
as only a ¢ subsistence diet.” The middle diet of Guy’s Hospital,
which forms the general diet upon which the inmates of the insti-
tution are placed, and which experience shows can scarcely be
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regarded as furnishing much, if anything, beyond what is really re-
quired for the support of life under a quiescent state, furnishes 294
ounces of solid food, and represents 164 ounces of water-free mate-
rial (vide p. 453). With these comparisons the reader is supplied
with data for forming his own judgment upon the point in question.

Dr. Parkes, after remarking that an excess of albuminates causes
a more rapid oxidation of fat, says,! ¢ It is now generally admitted
that the success of Mr. Banting’s treatment of obesity is owing to
two actions : the increased oxidising effect of fat consequent on
the increase of meat (especially if exercise be combined), and the
lessened interference with the oxidation of fat consequent on the
deprivation of starches.” Whether or not an increase of meat
produces the alleged effect of promoting the oxidation of fat, it is
practically certain that enough is to be found to account for what
occurs in the spare allowance of food and the restraint imposed
in the use of fat and fat-forming principles.

As a résumé for the guidance of the corpulent, it may be said
that the fat of meat ; butter; cream ; sugar and sweets ; pastry ;
puddings ; farinaceous articles, as rice, sago, tapioca, &c. ; potatoes ;
€arrots ; parsneps ; beet-root ; sweet ales ; porter ; stout; port wine,
and all sweet wines, should be avoided, or only taken to the most
sparing extent. The articles allowable, and they should be taken
to the extent of satisfying a natural appetite, are—lean meat ;

. poultry ; game; eggs; milk moderately; green vegetables; turnips;

succulent fruits ; light wines, as claret, Burgundy, hock, &c. ;

- dry sherry ; bitter ale in moderation ; and spirits. Wheaten bread

should be consumed sparingly, and brown bread is to some extent

- better than white. The gluten biscuits which are prepared for

the diabetic may, on account of their comparative freedom from
starch, be advantageously used as a substitute for bread in the
treatment of obesity.

In Diabetes mellitus a morbid condition exists attended with a

- want of assimilative power over the starchy and saccharine prin-

ciples of food ; and in order to keep down the symptoms of the

' disease, the dietary requires to be framed so as to secure as far as

practicable an exclusion of these principles. The following is the
dietary plan for this complaint, introduced into my work ¢On the

- Nature and T'reatment of Diabetes,’

! ¢ On Hygiene," 3rd ed,, p. 161.
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that of solid matter for the performance of the operations of life,
One use of the fluids taken is to furnish the requisite liquid
material for carrying the effete products from the body. With
increased water drinking there is an increased discharge of urine,
and with it an increased removal of solid matter ; and there can
be no doubt that in certain states a powerful influence for good
may be exerted by putting this principle of action into force.
With those, for instance, who lead a sedentary mode of life, and
are accustomed to full living, the effect of the free consumption of
a watery fluid may be to rid the system of impurities which might
otherwise lead to evils such as liver disorder, gout, gravel, &c.
Probably much of the benefit in many instances derived from
undergoing the course of treatment pursued at a watering
resort is in great part due to the eliminative effect of the water
drunk.

The restriction of fluids is also sometimes capable of effecting
good. It constitutes a recognised therapeutic agency that is occa-
sionally employed in certain cases under the denomination of the
“dry treatment.” It has been recommended for cutting short a
common head cold, and when so employed must be put in force at
the very commencement of the attack. No liquid of any kind is
to be drunk until the disorder is gone, the object being to avoid
supplying fluid for discharge from the inflamed mucous meribrane
of the nose. The treatment is affirmed to be less distressing to bear
than might be thought, and to be capable of effecting a cure in
forty-eight hours. In pleurisy, with serous eftusion, feeding the
patient upon the driest possible diet, and withholding liquids as far
as practicable, has in some cases proved successful in leading to an
absorption of the fluid. The restriction of fluids likewise forms a
part of Mr. Tufnell’s plan of treatment of internal aneurisms by
« position and diet.” The treatment is specially advocated for
aneurisms of the thoracic and abdominal aorta, which cannot be
otherwise treated, and several examples of successful issue have
been placed on record. The points aimed at are to diminish the
volume of blood and reduce the activity of the circulation, so that
~ coagulation of fibrine within the sac may be favoured. Conjoined
with a strict maintenance of rest in the recumbent position for
eight or ten weeks, the daily diet recommended for use consists
of two ounces of white bread with butter, and two ounces of cocoa
or milk, for breakfast ; three ounces of broiled or boiled meat, with
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three ounces of potatoes or bread, and four ounces of water or light
claret, for dinner ; and two ounces of bread and butter, with two
| ounces of milk or tea, for supper : making, altogether, fen ounces

of solid and eight ounces of fluid food in the twenty-four hours.

The nature of the food exerts a marked influence on the urine,
- and the effect may be turned to useful account therapeutically.
Physiology teaches us that the kidneys perform an eliminative
. office. The water which they remove in regulating the amount
. of fluid in the system is made the vehicle for carrying oft solid
. matter, consisting of useless products of metamorphosis of the
. food and effete materials resulting from the disintegration or the
| tissues, which poison and produce death if allowed to accumulate
in the blood. As long as the kidneys are acting healthily, these
| matters are discharged as fast as they are formed, and no danger
. of their undue retention within the body is incurred. The
kidneys, however, are liable to become the seat of disease of a
| character to lead to their eliminative capacity being interfered
. with. Bright’s disease is of this nature, and one mode of fatal ter-
. mination in this affection is by uremic poisoning— in other words,
by coma attributable to the imperfect removal of urinary products,
Now, the amount of urinary matter to be discharged is largely
| dependent upon the nature of the food, The fats and carbo-
| hydrates throw no work upon the kidneys. The products of their
utilisation—carbonic acid and water—pass off through another
| channel. The nitrogenous ingesta, on the other hand, as explained
| in a previous section of this work (vide p. 60), in great part under-
| go metamorphosis, and yield their,nitrogen to be carried off in
| combination with a portion of their other elements, under the form
| of urinary products. In this way the kidneys become taxed by the
| food. Under an ordinary mixed diet, indeed, the chief part of the
| solid matter of the urine consists of nitrogenous products, and ob-
| servation has shown that it is to the nitrogenous matter ingested
' that these stand related. Upon the principle, therefore, of
- endeavouring to lighten the work of an affected organ, it is reason-
' able to infer that good may be done in Bright’s disease by -
arranging the diet so as not to lead to the introduction of more
nitrogenous matter into the system than is absolutely needed, and
' this may be effected by allowing vegetable food to preponderate.
- It must not be lost sight of that the escape of albumen might
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one. By inducing an exhausted state of the system, it diminishes
the energy of the digestive organs, and, whilst having this effect, it
at the same time calls for the exercise of increased energy, on
account of the larger amount of food which requires to be taken at
each meal, as a compensation for the duration of the interval
that has elapsed. It is with digestion as with other kinds of work :
the effect of allowing it to be leisurely accomplished, as by taking
moderate-sized meals at intervals of moderate duration, instead of
crowding it into limited periods, as by taking larger meals with
intervals of longer duration, is to render it more easily performed.

In giving attention now to the kind of food best adapted for
employment in different disordered states of the alimentary canal,
the rational course will be to take the influence exerted by the
various groups of alimentary articles as affording a guiding prin-
ciple of action.

The office of the stomach is to dissolve nitrogenous matter, and
as animal food is characterised by a preponderating amount of such
matter, it specially taxes the powers of the organ in question.
Peas, beans, and other leguminous seeds, are, amongst vegetable
articles, the richest in nitrogenous matter, and hence, as common
experience testifies, prove more trying than other vegetable pro-
ducts to gastric digestion.

In febrile, acute inflammatory, and other conditions where an ab-
sence of digestive power prevails, it is not only useless to introduce
food of the nature above referred to into the stomach, but absolutely
pernicious, as, from its remaining undigested, it can only prove a
source of irritation and disturbance. Whatever is given should be
susceptible of passing on without requiring the exercise of functional
activity on the part of the stomach. Hence the food in such cases
should be confined to such articles as beef tea; mutton, veal, or
chicken broth ; whey ; calf’s foot and other kinds of jelly 5 arrow-
root and such like farinaceous articles ; barley-water ; rice muci-
lage ; gum water ; fruit jelly ; and the juice of fruits, as lemons,
oranges, &c., made into drinks. Besides its objectionable nature
as.concerns the stomach, it may be presumed that, if nitrogenous
food were digested and absorbed, it would be calculated afterwards
to prove obnoxious to the system, on account of the products it gives
rise to creating the demand they do for the performance of glandular
eliminative work. With articles of the carbo-hydrate group, on
the other hand, no such glandular work is called into requisition.
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particularly to be regarded as objectionable by those who have a
tendency to this form of derangement

Common observation suffices to show that the bowels are sus-
ceptible of being in a marked manner influenced by different
kinds of food : diarrhcea, constipation, flatulence, and colic,
constituting the effects by which the influence is betrayed.

In the healthy state no particular effect is observed to be
produced by ordinary animal food ; but, as previously stated, the
ingestion of a large quantity of fat is apt, not only to derange
the stomach, but likewise the bowels, and thus to produce
diarrhcea.

The tendency of eggs is well known to very decidedly favour
costiveness.

The alimentary products derived from the farinaceous seeds, and
also other dried farinaceous articles, are more easily borne by the
bowels than any other kind of food. They pass with ease through
the whole digestive tract, but, whilst their freedom from exciting
action renders their employment advantageous in irritable states of
the canal, they fail to supply the stimulus that is needed to keep
the bowels adequately moved where a sluggish disposition exists.

Succulent vegetable food, on the other hand, whether consisting
of fruit or vegetables, has the effect of encouraging alvine evacu-
ations, and thereby of promoting a free state of the intestinal
canal. A liberal employment of food of this kind 1s thus
indicated where a costive habit prevails ; and it is not unfrequently
found that, by partaking to a special extent of fruit, particularly
in the early part of the day, persons otherwise troubled with
constipation may succeed in procuring a proper activity of the
bowels. Carried too far, an actual state of looseness may be estab-
lished ; and, from the excited muscular action brought about, griping
or colicky pains may also be induced. As an extensive use of succu-
lent vegetable food is indicated in cases of costiveness, so it is con-
tra-indicated where a tendency to looseness prevails. With some
persons it very easily occasions colic and diarrhcea; and it is well
known how readily, even without such a tendency, fruit in an
unripe or overripe state gives rise to these phenomena.

The leguminous seeds, peas and beans, &c., and the products
derived from the cabbage tribe, seem ‘to be the most prone of all
alimentary articles to give rise to intestinal flatulence.
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SAVOURY BEEF TEA.

Thake three pounds of lean beef chopped up finely ; three leeks ;
one onion with six cloves stuck into it ; one small carrot ; a little
celery seed ; a small bunch of herbs, consisting of thyme, marjoram,
and parsley ; one teaspoonful of salt ; half a teacupful of mushroom
ketchup ; and three pints of water. Prepare according to the
directions already furnished.

LIEBIG'S BEEF TEA.

Take half a pound of raw lean beef (chicken or any other meat
may be similarly used) and mince it finely. Pour on toit, in a glass
or any kind of earthenware vessel, three quarters of a pint of water
to which has been added four drops of muriatic acid and about
half a saltspoonful of salt. Stir well together, and allow it to stand
for an hour. Strain through a hair sieve and rinse the residue
with a quarter of a pint of water. The liquid thus obtained con-
tains the juice of the meat with the albumen in an uncoagulated
state, and syntonine, or muscle fibrine, which has been dissolved by
the agency of the acid. It is to be taken cold, or, if warmed, must
not be heated beyond 120° Fahr. It will be observed that no
cooking is here employed, and, although much richer in nutritive
material and more invigorating than ordinary beef tea, the raw-meat
colour, smell, and taste, that it possesses sometimes cause it to
be objected to.

CHICKEN, VEAL, OR MUTTON TEA.

To be prepared like beef tea, substituting either of the meats
referred to.

If broths instead of a tea are required, boil the article in a
saucepan for two hours and strain.

Pearl barley, rice, vermicelli, or semolina, may sometimes be ad-
vantageously added to give increased nourishing power.

The fleshy part of the knuckle of veal is the best for veal broth.

For chicken broth, the bones should be used as well as the flesh,

and all chopped up. The feet strongly add to the characteristic
flavour.

LIEBIG'S EXTRACTUM CARNIS.

This article is largely sold, and, from the prestige afforded by its
inventor’s name, has obtained a world-wide notoriety. Its true
position, as I pointed out in my work on ¢ Digestion, its Disorders
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Mr. Van Abbott’s special dietetic depot for the invalid, No. g,
Prince’s Street, Cavendish Square, London ; and of Messrs. Brand
and Co., at No. 11, Little Stanhope Street, Hertford Street, May
Fair. Brand’s ¢ Essence of Beef” has obtained a high reputation,
and is very extensively employed.

MILK AND SUET,

Boil one ounce ot finely-chopped suet with a quarter of a pint
of water for ten minutes, and press through linen or flannel.
Then add one drachm of bruised cinnamon, one ounce of sugar,
and three quarters of a pint of milk. Boil again for ten minutes,
and strain. A wineglassful to a quarter of a pint forms the quan-
tity to be taken at a time. It constitutes a highly nutritive and
fattening article, but if given in excess is apt to derange the ali-
mentary canal, and occasion diarrhcea.

FLOUR AND MILK.

Fill a small basin with flour and tie it over with a cloth, or, if
preferred, simply tie the flour up tightly in a cloth. Immerse it
in a saucepan of water and boil slowly for ten or twelve hours.
The flour becomes agglomerated into a hard mass, and is only
wetted on the surface. After drying, add one grated tablespoonful
to a pint of milk, and boil. A nourishing and useful article of
food for irritable states of the stomach and bowels, and particularly
suitable in dysentery and diarrheea.

Plain biscuit powder may be substituted, if thought proper, for
the cooked flour.

EGG AND BRANDY (BRANDY MIXTURE).

Take four ounces of brandy, the same quantity of cinnamon
water, the yolks of two eggs, and half an ounce of loat sugar.
Rub the yolks of the eggs and sugar together, and add the cinnamon
water and brandy. Given in two to four tablespoonful doses as a
restorative and stimulant.

BREAD JELLY,

Steep stale bread in boiling water, and pass through a fine sieve
while still hot. A light nourishing article for a weak stomach,

which may be taken alone or after being' mixed and boiled with
milk,
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PREPARATIONS FOR THE SICK ROOM. 517

required. Milk may be employed instead of water, but when this
is done no wine must be added, as it would be otherwise curdled.

Tous-les-mois, another farinaceous preparation, may be substituted
for arrowroot.

BARLEY WATER.

Take two ounces of pearl barley and wash well with cold water,
rejecting the washings. Afterwards boil with a pint and a half of
water for twenty minutes, in a covered vessel, and strain. The pro-
duct may be sweetened and flavoured with lemon peel, or lemon peel
may be introduced whilst boiling is carried on. Lemon juice is
also sometimes added to flavour. A bland, demulcent, and mildly
nutritive beverage.

ORGEAT.

Blanch two ounces of sweet almonds and four bitter almond
seeds. Pound with a little orange flower water into a paste, and
rub this with a pint of milk, diluted with a pint of water, until it
forms an emulsion. Strain and sweeten with sugar. A demulcent
and nutritive liquid.

RICE WATER, OR MUCILAGE OF RICE.

Thoroughly wash one ounce of Carolina rice with cold water.
Then macerate for three hours in a quart of water kept at a tepid
heat, and afterwards boil slowly for an hour, and strain. A useful
drink in dysentery, diarrhcea, and irritable states of the alimentary
canal. When circumstances permit, it may be sweetened and
flavoured in the same way as barley water.

GUM WATER.

Take half an ounce to an ounce of gum arabic and wash with
cold water. Afterwards dissolve by maceration in two pints of
cold water. Lemon peel may be added to impart flavour.

LINSEED TEA.

Place one ounce of bruised linseed and two drachms of bruised
liquorice-root into a jug, and pour over them one pint of boiling
water. Lightly cover, and digest for three or four hours near a
fire. Strain through linen to render fit for use. A mucilaginous
liquid, possessing demulcent properties.  Frequently used as a
drink in pulmonary and urinary affections. It is rendered more
palatable by the addition of sliced lemon and sugar-candy.
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CREAM OF TARTAR WHEY.

Stir a quarter of an ounce of cream of tartar (a large teaspoon-
ful piled up) into a pint of boiling milk, and strain. A refrigerant
and diuretic drink, which is rendered more agreeable by the addi-
tion of sugar.

ALUM WHEY.

Add a quarter of an ounce of powdered alum toa pint of boiling

. milk, and strain. An astringent drink. May be flavoured with

sugar and nutmeg if desired.

CREAM OF TARTAR DRINK (Potus Imperialis—Imperial).

Dissolve a drachm or a drachm and a half of cream of tartar in
a pint of boiling water, and flavour with lemon peel and sugar.
When cold, may be taken ad libitum, as a refrigerant drink and
diuretic.

LEMON-PEEL TEA.,

Pare the rind thinly from a lemon which has been previously
rubbed with half an ounce of lump sugar. Put the peelings and
the sugar into a jug and pour over them a quart'of boiling water.
When cold decant the liquid, and add one tablespoonful of lemon
Juice.

LEMONADE.

Pare the rind from a lemon thinly and cut the lemon into slices.
Put the peel and sliced lemon into a jug, with one ounce of white
sugar, and pour over them one pint of boiling water. Cover the
Jug closely, and digest until cold. Strain or pour off the liquid.

Citron may be used instead of lemon, and likewise furnishes a
grateful and refreshing refrigerant beverage.

TOAST-AND-WATER.

Toast thoroughly, short ot burning, a slice of stale bread (or,
what is better, a piece of crust), or a biscuit, and pour over it, in
a jug, a quart of boiling water. Cover it over, and place aside to
~cool. A small piece of orange or lemon peel put into the jug

with the toast greatly improves the beverage.
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HOSPITAL DIETARIES. 537

FULL DIET.
BreakFasT.—Bread, 8 oz. Tea, ¥ pint.
DinnerR—Bread, 8 oz, ; or potatoes, 1 Ib. Beef, boiled (exclusive of bone),
1 lb., with broth, § pint.
SupPER.—Bread, 4 0z. Tea, § pint,

ExTrAS ALLOWED.

New milk, # pint; or porter, % pint,

Beef, with broth, to be given for dinner on five days in each week to patients
on middle diet. On Wednesdays and Fridays § pint of gruel to be substi-
tuted.

Potatoes, on Tuesdays, Thursdays, and Saturdays to patients on full diet
instead of bread.

Formularies.

TEa (6 pints).—Tea, 1} oz. Sugar, 4 0z. New milk, § pint.

Beer wiTH BroTH (6 pints),—Beef (exclusive of bone), 4 1b. Barley, 2 Ib.
Oatmeal, 2 oz. Parsley, 1 oz. Thyme, 0z, Onions or leeks, 41b. Pepper
and salt to taste.

Beer TEea (6 pints).—Beef (lean, without bone), 4 Ib. Pepper and salt
to taste.

WHEY.—New milk, 1 quart. Butter-milk, 1 pint.

GRUEL (6 pints)—Oatmeal, 1z oz. Sugar, 3 0z. Ginger to flavour.
Steep the meal from night before; boil for two hours,

ArrowrooTr (§ pint).—Arrowroot, 4 oz. Sugar, {oz. New milk,

# pint.

BETHLEM LUNATIC HOSPITAL.

BreakFasT.—Every day—Tea, with 7 oz. of bread and butter for males, and
6 oz. for temales.

Dinner.—Every day, except Saturday—4 oz, of bread. #1b. of vegetables,
and 1 pint of beer, with 6 oz. for males, and 5 oz. for females, of boiled
beef (free from bone) on Sunday ; roast mutton on Monday and
Thursday ; boiled mutton on Tuesday and Friday; and roast beef on
Wednesday. Saturday—Meat pie (16 oz. males, 14 oz. females). 4 oz,
of bread. 1 o0z. of cheese. Beer (males 1 pint, females § pint).

SUPPER.—Males, Sunday, Monday, Tuesday, Thursday, and Friday, same
as at breakfast ; Wednesday and Saturday, 7 oz. of bread ; 2 oz. of cheese,
1 pint of beer. Females, every day, same as at breakfast,

Patients in employment in the grounds, workshops, or laundry, to be allowed
4 oz. of bread, 1 oz. of cheese or 4 oz. of butter, and 4 pint of beer for
luncheon ; and § pint of beer in the afternoon,

Every patient to be allowed 1} oz. of tea, 8 oz. of sugar, 8 oz, of butter, and
1% pint of milk, weekly.
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INDEX.

Birds® nests, soup made frr::rn,_ 199

Birmingham General Hospital die-
tary, 532

Bischoff, 449 ,

— his opinion that gelatine has a
nutritive value, 79 4
Biscuits, 215, 223, 226 ; composition

of, 223
Bison, 194 ; its hump, 194
Bitters, 379
Black pudding, 140
Blackberry, 293 ; composition of, 294
Bladder-lock, 264
Blaeberry, 291
Elaps sulcata, zo02
Blood of the pig and bullock, 139
Blubber, 193
Boiling of food, 470—471
Boiling of water for purification, 318
Bole, an earth eaten by the Ottomacs,
204
Bologna sausages made of asses’
flesh, 197
Bone, relative amount of, in animals,
13
— nEtritive character of, 139
Bordeaux wines, 366
Borecole, 261
Bosjesmans, food of, 441
— gluttony of, 408
Bourtree, or elder, 292
Boussingault on the production of
fatty matter, 9, 112, 115, 393
— researches on the free nitrogen of
the atmosphere, 16
Brandy, 376
Brandy mixture, 515
Brank, or buck-wheat, 237
Brassica napus, 268
— oleracea, 260
— rapa, or turnip, z 58
Brazi -nut, 247
Bread, 215-221; composition of, 221
— from unbolted flour, 129
— in times of famine, 299
Bread jelly, 506, 515
— (brown), 216, 221 ; use of in over-
-::E:rming constipation, 510
= (Iye), 232
Brea?—g'uit, 298
— meal, a kind of earth, 204
Breakfast, 462
Brewing, 346
Brie cheese, composition of, 188
Ertﬁht's disease, diet for, so1
Brill, 157
Brinjal, 269

545

Broccoli, 262

— sprouts, 262

Broiling, 472

Brose (beef and kale), 228

Broths, 474

Brown (Horace T.) on the estimation
of ammonia in atmospheric air, 16

Brown bread, z16, 221, §10

Brunner’s glands, secretion of, 81

Brussels sprouts, 262

Bucellas wine, 371

Buck-wheat, 237—238 ; composition
of, 237

Budrum (oatmeal), 227

Buffalo, 194, 430

Buﬁon g (an Australian moth), zo3

Bullace, 280

Burgundy wines, 366

Bustard, 199

Butter, 183186

Butter-milk, 176;
176

Butter-nut, 247

composition of,

Cabango, food used at, 441

Cabbage tribe, products of, 260

— (red), 261

— (white garden), 261

Cacao butter, 339

Caffeine, 320

Cagliari paste, 224

Cakes, 215

Caladium seguinum, rhizomes of, 256

Calorifacient group of alimentary
princ:FIEs, 22

Cambridge system of training, 485

Camel, 195; its hump, 1g5; its
milk, 195

Camembert cheese, composition of,
183

Canna edulis, 310

Cannibalism, 190-191

Capraria biflora, 327

Caramel, 301

Carbo-hydrates, g8—120, 494

— amount in dietaries, 455

— assimilation and utilisation of, 107

— conversion into fat, 114—118

Carbon, amount required in food,
424

Carbonic acid a measure of muscular
work, go

— — in the air, 14

Carbuncles caused by eating diseased
meat, 148

Cardoon, 266

Carlina caulescens, 266

35
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Coffee leaves, infusion made from, 327

— (fictitious), 334

— (Swedish), 334 g

Cold, or catarrh, dry treatment for
cure of, goo

Cold asa sharpener of the appetite, 407

— influence of, in preserving food, 382

Colewort, z60 ‘

Colney Hatch Lunatic Asylum, die-
tary at, 541-542

Colostrum, 173

Combe (Dr.) on the food of the
monks of La Trappe, 461

Condiments, 380

Cones, or cones flour, 214

Constipation removed by brown bread,
2271

Convolvulus batatas, 253

Cooking, effects of, 468

Cooking-pot, 473

Cooper (London), 348

Cormorant, 199

Corn (hulled), 233

— (pop)s 233 ,

— lob, or maize porridge, 213

— ﬂﬂul‘, 234

Cornaro’s limited diet, 4z0-421

Corpulency, diet for the reduction of,
495—497 s

¢ Correlation,” Grove’sdefinition of, 2

Corvisart’s (Lucien) views as to the
action of the pancreas, 32

Corylus avellana, tubulosa, and gran-
dis, 247

Cossus of the ancients, 203

Couscous, or couscousou of the Arabs,

224
Crab fish, 162

Crab apple, 27

Cracknlﬁls, zz;

Crake (spotted), 199

Crambe maritima, 263

Cranberry, 290

Crane, 199

Crawfish (river or fresh-water), 163
— (sea), 162

Cream, 173, 175 ; composition of, 176
— (Devonshire or clotted), 176
Cream cheese, 187

Cream of tartar whey, 519

— — drink, 519

Cress (garden), 267

Crimping of fish, 157

Crocodile, 201 ; its eggs, zo1
Crumpets, 222

Cucumber, 268

Cuckoo, 1g8

547

Cucumis citrullus, or water melon, 295

— melo, or melon, 245

— sativus, or cucumber, 268

Cucurbita ovifera, pepo and melo-
pepo, 269

Curagoa, 278, 379

Curcuma angustifolia, 310

Curd, 177

Currants (dried), 287

— (red and black), 289

— COmposition, 290

Cuttle fish, zo03

Cycas, seeds of, 243

Cydonia vulgaris, 277

Cynara carduncellus, 266

— scolymus, 265

Cynips, fat in the larva of, 117

Cyperus esculentus, or earth chestnut,
341

Cysticercus cellulosz, 143

Dahomey, food of the inhabitants of,
440

Daisy, leaves of, 263

Damson, 280

Darnel grass, 225

Date, 285-286, 439

Date plum, 298

Daucus carota, 256

Dauglish’s (Dr.) process of bread
making, 217, 218

Davy (Dr.) on the value of fish as
food, 155, 159

Deckan, food in the, 438

Dextrine, an artificial gum, 106

Dewberry, or grey bramble, 294

Dhurra, or Dhoora grass, 237

Diabetes mellitus, sugar and urea, 111

— — diet for, 497-499

Dicotyles labiatus and torquatus, 197

Dietaries :

— (hospital), 453, 520~-541

— (prison}, 415420, 444

— (workhouse), 414

— subsistence diet, 412

— diet of adult in full health, 412

— diet of active labourers, 412

— diet of hard-working labourers,
413

— diet of the English soldier, 413

— diet of the English sailor, 414

Dietetic preparations for the invalid,
511=-519

Dietetics, principles of, 387—426

— (practical), 427-486

Digestion, nature of, 29

— states influencing, 467
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549

Fish dried and ground into powder in | Friendly Islands, food of the natives

Siberia, 153
— prejudice against, 153
— poisonous, 154 ;
— Eealthiness of the fish-eating class,

155 = :

— edible qualities of, 159

Fish (shell), 161=165

Flies, 203

Flint (Dr. Austin) on elimination of
nitrogen in relation to work, 52—56

Flounder, 156

Flour (wheaten), 213—215; composi-
tion of, 214

— and mﬂk, 51§

Fluid, regulation of amount of, 499-
501

Flummery, 227

Foie gras, 140; production of, rr3;
composition of, 140

- Food, dynamic relations of, 1-8

— origination of, g—19 :

— constituent elements of, 20

— classification of, 23

— preservation of, 381386

— mixture of animal and vegetable,
the best for man, 42, 446

— proper proportion of fresh, neces-
sary, 446

— dietetic relations and effects of ani-
mal and vegetable, compared, 446—
451

— proper amount of, 451-461

— in relation to work, go1-403%

— adaptation of, to demand, 393

— nutritive value of, 397

— force-producing value of, 399

— (animal), stimulant properties of,
450

— evils caused by excess of, 456

— (proper) of man, 427-446

Food for infants (Liebig’s), 178, 2131

Foods (animal) sometimes but not or-
dinarily eaten, 189—208

Force, conservation of, 2

— neither created nor destroyed, 1

— and energy, distinction between, 2

Fourcroy’s discovery of adipocere, 75

Fragaria collina and vesca, 292

Frankland’s calculations of the force-
producing value of various articles
of food, 399-401, 406 (note)

— experiments on the amount of
energy producible from nitrogenous
matter, 45, 72

Franklin (Sir John), 409

Fremy's formula for pectine, 120

of, 434

Fmgs, 201

Fruit (preserved), 384

Fruits, 273—2938

Frumenty, 213

Frying, 472

Fungi, growth of, exceptional, 14

— (esculent), 269—272 ; composition
of, 270

Gages (green and purple), 280281

Game, 152

Gamgee’s (Prof.) report on the
diseases of live stock, 146, 149

Garraway (Thomas), 322

Gasparin on the action of coffee, 333

Gastric juice, action of, 29—30

Gelatine, 28, 78, 139

— no existence in vegetable food, ¢

— in the urine after injection into
the vessels, 36

— question of its nutritive value, 389~
390

Gdgtine Commission of the Institute
of Amsterdam, 300

— Paris Commission, French Aca-
demy, conclusions arrived at, 79,
388—1390

Gelatinous  principles,
value of, 77-80

“ Geophagie,” or dirt-eating, 203

Gherkins, 268

Gilbert’s observations on the feeding
of cattle, 59, 76, 117, 448

Gin, or Geneva, 177

Gingerbread, 223

Ginseng root, 259

Glasgow Royal Infirmary dietary,
535536 s _
lobuline, or albuminoid matter, in
the blood-corpuscle, 27

Gloucester (double) cheese, 187

— (single) cheese, 187

Glucose, or grape sugar, jo1, 303

Gluten, 210, 212

— sustaining life, 390

Glycerine, 82.

Glycogen, or amyloid substance, 104

Gmelin, 393

Golden syrup, 303

Goose, enlarged liver of the, 113, 140

Gooseberry, 288 ; composition of, 288,
28

Gumge grass, root of, 259

Gout promoted by the consumption of
a highly nitrogenized diet, 490

alimentary
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Sack, 351, 372

Sago, 307

Sago bread, 307

Eﬂﬁnm, dates the chief food in the
Fezzan oases, 439

St. Bartholomew’s Hospital dietary,
§21-522

St. George’s Hospital dietary, 524 -

St. John’s bread, 298

St. Luke’s Hospital for Lunatics,
Dietary at, 538—539

St. Mary’s Hospital Dietary, 528

St. Thomas’s Hospital Dietary, 522

Salep, 10

— (Otaheite), 309

Saline matter, 126

Salmon, 155, 160; composition of,
156

— (putrid) eaten by the
tribes of Oregon, 431

Salsify, 259

— stalks of, 266

Salting diminishes the nutritive value
of meat, 186

— pickling, and smoking, 474

Sambucus nigra, 292

Samp, or hulled corn, 233

Sandwich Islands, food of the inhabi-
tants of, 436

Sauer-kraut, 2671

Sausages (German), 144

Saussure on carbonic acid in the air,
14

Savory’s experiments on the feeding
of rats, 391-392, 393, 449

Savoy cabbage, 261

Savu, food of the inhabitants of, 435

Saw-dust, 299

Scallops, 165

Scarabaeus sacer, 202

Scarus, or parrot fish, zo1x

Scharling, g1

Scherer, 104

Schiedam, 377

Schmidt's experiment on the solvent
influence of the intestinal juice, 32

— on the amount of urea, 6o

Scurvy common in Iceland, 429

— potatoes a preventive of, z52

Sea cucumbers, 204

Sea-girdle, 264

Sea-kale, 263

Sea-urchin, or sea egg, 204

Seaweed, 264

Seal, 193, 428

Seamen’s Hospital dietary, 530

Secale cereale, or rye, 231

Indian

INDEX.

Secretions, nitrogenous matter essen.
tial to the constitution of, 37

— effect of the, 52

Seeds or lummery, 227

Semolina, 224

Semoule, 224

EEr\rice, 277

Seville orange, 278

Shadduck, 279

Sharks, 201 ; fins, 202 ; ediblesharks,
201

Shell-fish, 161-165

Sherry, 351, 372

Shrimps, 164

Siberia, food in, 430

Simon’s (Mr.) report on diseased
meat, 147

Simpson (Sir George) on the lar
amount of ﬁmg eaten by the
Yakuti, 408

Sjnaris alba, 267

Sinclair (Sir John) on training, 482,
484

Skunk }Hudsﬂn‘s Bay), 192

Sleep after dinner, 467

Sloe (wild), 280

Sloths, 198

Slugs eaten in China, 204

Smallage, 265

Smith (Dr. E.) on the food of Scotch
agricultural labourers, 445

— experiments on alcohol, 122

— on the nutritive material extracted
from bone, 139

— experiments on the elimination of
carbonic acid, 471, 49

— on the consumption of potatoes by
the Irish, 249

— on the comparative weights of tea,
324 :

— on the action of tea on the body,
326

Smoothhound, or mustellus antare-
ticus, zo2

Smut of wheat, 225

Snail (vineyard), zo3

— (common garden), zo03

Snakes, zo00

Snowberry, 291

Solanine, 252

Solanum lycopersicum and melon-
gena, 269

— tuberosum, 248

Sole, 156

Somersetshire cheese, 187

Sorbus domestica, 277

Sorgho grass, sorghum, 237

e i

B e I, "SSP

= i



INDEX.

Sorghum saccharatum, joz
Sorrel, 263

Soujee, 224

Soup (bisque), 163

Soups and broths, 474
Sowans, 227

Spawning of fish, 158

Spaying improves the animal for
edible purposes, 133, 152

Spiders, 202

Spinacea oleracea, 262

Spinach, 262

— (mountain), 263

Spirits, 374-378

Spleen, 141

Sporendonema casei, 189

Sprat, 156

Squash, 269

Squirrel, 194

Stags, 195

Starch, g8—101

— insufficient to sustain lite, 393

— from potato, z 50

Starchy matter as a constituent of
food, 492

Starvatinn, 457

Stearine, 82

Stenhouse’s researches on theine, 320,
323, 335

Stewing, 472

Stilton cheese, 187

Stir-about, or porridge, 228

Stout, 345, 348

Strasburg foie gras, 113

Strawberry, 292 ; composition of, 292

Sturgeon, 158

sucan, or flummery, z27

Suffolk cheese, 187

Sugar, j00-303

— insufficient to sustain life, 393

— its efficacy in producing fatness,
4913

— assimilation nl.‘; I07=I10

— oxidation of, in the animal system,
II 9

— eating by the negroes, 493

— (beet), g0z

— (cane), 101-102, j01-302

— — its conversion into grape sugar,
101

— %grape%, 102-104
maize), 3oz

— (maple), 302

EuFar candy, 303

Sulphur in caseine, fibrine, and albu-

men, 17
Sultanas, 287

557

Sun, coloured rays of, influence on
vegetation, 12

— influence of the solar force, 4,
10-13

Suppers (late) unwholesome, 464

Swans, 199

Sweetbread, 141

Syntonine, or muscle-fibrine, 27

Tacca oceanica, 309

T=nia solium, 143

— mediocanellata, 143

Tajacu, or collared pecari, 197

Tamarind, 296—297

Tamarind whey, 518

Tanaampo, thin cake of
matter, 204

Tanna, food of the inhabitants of, 435

Tannese, cannibals, 191

Tannic acid, 322

Tapeworm, source of, 143

Tapioca, j07-308

Tapir, 197

Tarragona, or Spanish port, 373

Tartaric acid, 120

Tea, 320—326 ; composition of, 323

— (black), 32«

—- %brickj, 122

— (green), 321

= {]EIEL 321

— representatives of, 327—328

— (Abyssinian), 328

— (Brazilian), 327

— (Labrador), 328

— (Mexican), 327

— [Paragua}rﬂ, 327

Tea, one of the daily meals, 464—463

Tent (Rota), 372

Thea bohea, viridis, and sasangua,
320

Theine, 320, 322

Theobroma cacao, 336

Theobromine, 320, 339

Therapeutic dietetics, 487-542

Thirst, 452

Thistle (carline), 266

Thompson (Dr., Dundas) on the in-
toxicating effect of meat, 450

Thomson (Dr, J. B.) on Scotch
prison dietary, 444

Tiedemann, 393

Times of eating, 460-466

Tissues, development and renovation
of, 37

Toads, zo1

Toadstools, 271

Toast, 2z1-222

earthy
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