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284 LIQUID FOODS.

abundant in mineral springs and gives freshness to the
taste of water,

Nitrates and nitrites, perhaps in every proportion,
but certainly in any quantity beyond a trace, must be
derived from animal and vegetable matters, and so far
excite a suspicion of their injurious qualities. It is,
however, a noticeable fact, that many good and healthful
drinking waters contain much of these substances, and
hence, however harmful may be their origin, they are
themselves harmless. This results from the oxidising
process through which they have passed in their course
through the strata of the earth, so that they have be-
come medicines rather than poisons, or useless rather
than noxious. Their presence is not, therefore, of great
moment, although their absence might be more desir-
able, Some remarkable examples are cited by the
Rivers Pollution Commission.

Ammonia in almost every quantity is to be deprecated,
since 1t is the result of decomposition of animal and
vegetable substances, and has qualities which are not
beneticial as food. It is usually found in very minute
quantities in the best rain and lake waters, but not
necessarily in the deep-well waters.

It was not found in the following sources at the time
the examinations were made for the Rivers Pollution
Commission. Worthing (old deep well), Bedford (Pillory
pump), Newcastle-on-Tyne (supply from Whittle Dean),
Sunderland (deep wells in dolomite), Norwich (from
¢ Broads’ and artesian well), Colinton Water, Bassen-
thwaite, Ennerdale, Dublin (Custan’s well), Deal (from
deep well), Zug, Frome, Avon (above Longfords), and
the water supply of Gloucester and part of Bath, and
Windsor well, near Liverpool.

As to the English lakes, it was only 0:001 in 100,000

parts, in Grassmere and Derwent Water; 01002 in Rydal
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308 LIQUID FOODS,

restore the purifying power of filters from time to time,
and this may be effected in the following manner :—
Take two wine-glasses full of Condy’s crimson fluid
undiluted, with ten drops of sulphuric acid and a table-
spoonful of pure muriatic acid, and add them to from
two to four gallons of water. Then place the whole
in the filter for a few hours, after which pass three
gallons of pure soft water through. Charcoal should
be renewed.

Foulness of tanks is a very common source of foul-
ness of water both from materials thrown into them,
particles of solid matter deposited from the atmosphere,
and deposits from the water which may ultimately fer-
ment. An instance was recorded by us many years
ago, in which a very violent type of scarlet fever was
associated with drinking water from a tank in which
herrings in a state of decomposition were found. A
disagreeable taste and smell in tank water is daily
traced to the ordinary deposits in the tank.

It is essential that the tank be covered, and cleared
out at intervals varying from three to twelve months,
according to the character of the water supplied; but
.a better planis to have direct continuous service mthﬂut
storage in the house at all.

The practice of taking drinking water from a tank
which supplies a watercloset is very reprehensible, since
cases pass through the trap between the closet and the
tank., Such water will soon give a disagreeable flavour
or odour, and may induce typhoid fever or other serious
disease. Steps should be taken by sanitary authorities
to supply special tanks to the waterclosets.

MiNnErAL WATERS.

The subject of mineral waters scarcely falls within
the scope of this work, since they act rather as medi-
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al4 LIQUID FOOLDS,

The real difference between skimmed milk and new
milk is in the removal of nearly all the cream from the
former, and it is needless refinement to give any other
variation in the analysis than such as results from that
condition. But a further change takes place with time,
for chemical actions proceed rapidly in milk, and a por-
tion of the sugar becoming transformed into lactic and
other acids so far lessens its nutritive value. There
is, however, a practical error in the usually-received
opinion, as to the value of skimmed milk, for many deem
it of little value even to the poor, much less for use in
their own houses. When, however, it is considered
that the addition of } oz. or % oz. of fat, as suet, to a
pint of skimmed milk renders it equal in nutritive value
to new milk, such an opinion cannot be sustained. Itis
a mistake on the part of the housewife to decline to use
it with such an addition in her puddings, whilst for the
poor, to whom economy is important, and the remain-
g constituents of the milk of the utmost value to
_ their children, every encouragement to its use should
be offered, and particularly when new milk cannot be
obtained.

There are in good new milk 640 grains of carbon and
57 grains of nitrogen in the imperial pint, whilst in
good skimmed milk the quantities are 516 and 55
grains,

The effect in my experimeunts (No.124) of eating.one
pint of good cow’s new milk was to give a maximum
increase of 2:26 grains of carbonic acid per minute
in the exposed air, with a maximum increase of 96
cubic inches in the volume of air inspired. The rate of
pulsation was also increased.

The maximum effect of the same quantity of skimmed
milk was an inerease of ‘84 grain of carbonic acid in
the expired air, and 21 cubic inches in the inspired air.













9l6 LIQUID FOODS3.

The salts in milk are as follows, per cent. :—

No. 126.
Phosphate of lime . . 0'8 Chloride of potassium. , 0417
35 » Mmagnesium . 006 iy sodium , . 0003
' s 10D p . 0007 Free soda . . . . 004

As milk is so essential a food for infants, and particu-
larly when the mother’s milk cannot be obtained, it is
desirable to prepare a kind which may resemble the
latter in composition.

Cow’s milk differs from human milk chiefly in having
a larger proportion of fat and casein and a less propor-
tion of sugar. If therefore a mixture be made of two-
thirds of cow’s milk and one-third of warm water, to
which half an ounce of sugar of milk be added to the
pint, we shall obtain a composition very similar to
that of the mother’s milk. If sugar of milk be not
obtainable, it may be substituted by somewhat more
than half the quantity of refined cane sugar.

Asses’ milk differs from human milk chiefly in having
more sugar and less fat, so that whilst it is not equal to
human milk as a nutrient it is the best natural substi-
tute for it, but its use is recommended rather in cases
of disease than of health, when it is desirable to modify
the composition of the mother’s milk. Equal parts of
asses’ milk and cow’s milk approach closely in composi-
tion to human milk, ‘

The effect of insufficient food on the quantity and
constituents of milk is shown in a very interesting en-
quiry which Dr. De Caisne, made on 43 nursing women
during the late siege of Paris, and communicated to
the Académie des Sciences. He divided the women
into three classes, according to the quantity and quality
of milk, and its effect upon the chﬂc'[ren is detm]ed in
the following table :— |
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with them, and by invalids. This is not, however,
due to any marked chemical change effected in the
milk by heat, for the only effect is to coagulate the
albumen and to raise it as a scum upon the surface,
but to the stimulating effect of heat, both on the palate
and stomach. It may, however, be added that the
peculiar flavours of goat’s and buffalo’s milk are lessened
by boiling the milk, and may be readily disguised by
the addition of other foods or condiments.

Although the quantity of milk consumed in this
country is considerable in the whole, it is small when
computed on the basis of the population, and even
milk-eating people, as those of Cheshire, take little, as
compared with the inhabitants of many other countries.
The peasantry of Sweden and Norway, of Switzerland
and the Tyrol, the Bedouin of Arabia, the people of
Kurdistan, and other mountainous countries in the East,
live in great part on milk, and are said to take from
four to seven pints a day per man, whilst the same is
true of the wandering people found on pasture-lands
bordering the Great Sahara. The inhabitants of the
Western States of America, as of all newly-peopled
countries take it largely, whilst, in my enquiries into the
dietary of the labouring classes in this country, I
found that the weekly consumption amounted to only
82 oz. in England, 85 oz. in Wales, 125 oz. in Scotland,
and 135 oz. in Ireland, or from one-quarter to about one
pint per head per day.

Camel’s milk is in common use amongst the Arabs,

and is often mixed with flour into a paste, and boiled,
when it is called ayesh. It is also drunk largely by

those living on the Thull, a sandy unproductive distriet |

at Lera, in India, and is stated to have a brackish

flavour and but little fat.
Mare’s milk is used more commonly than cow’s milk

M,
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372 LIQUID FOODS.

identical, nay even similar, characters to all, and
more particularly when the experience of mankind in
the use of that one element alone is almost absolutely
nal,

Alcohol alone is perhaps altogether out of the reach
of the consumers of alcohols, since in the distillation of
spirits of wine other products besides alcohol pass over;
but admitting that spirits of wine is sufficiently pure
for our argument, it is not used by alcohol drinkers.

The forms in which alcohol is prepared as food are
almost infinite, but they differ in flavour, strength, and
composition, and each preparation might be reasonably
expected to have its own special properties. Yet whilst
all this is reasonable, and i1s admitted when asserted, it
was not adverted to by scientific men until my experi-
ments on the action of alcohols over the respiratory
functions, in 1856-9, and is not now so generally
allowed as it ought to be. It is true that a few acute
observers, as Hogarth, had drawn a distinetion between
the inhabitants of Gin Lane and Beer Street, by which
they had made it appear that the state of health and
the appearance of the two classes were different. It
had also been known that a brandy drinker in rum-pro-
ducing countries found an earlier grave than the rum
drinker. Rum had been selected as the spirit to be
oiven to sailors, but the reason for it was perhaps not
known. Was it cheaper or more readily attainable
than gin? No; for gin costs scarcely more than half
the price of rum, and is of home manufacture, whilst
yum must be imported. Was it that the favour was
preferred to that of gin? If so the tastes of sailors
differed from those of the spirit drinkers of large towns.
Was it that rum had been proved to produce effects
different from gin, or to be less injurious than gin?
None of these had been proved, and yet the selection
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cured. Such alecohol has a specific gravity of 0-793 at
607, and cannot be frozen by any known degree of cold.
Even at a temperature so low as 180° below zero it
appears as an oily liquid, and at 146° as if it were
melted wax, and at 166° it does not congeal.

By the Food and Drugs Adulteration Amendment
Act of 1879, it is directed that whiskey, brandy, and
rum shall be sold not weaker than 25° under proof, and
gin not weaker than 85° under proof; the former,
therefore, must contain a minimum of 394 per cent. of
alcohol by weight, and the last 36-5.

Alcohol does not exist ready formed in nature, but is
always the product of art. Two sets of processes are
required, by one of which the component parts of vege-
tables are converted into aleohol, and by the other
the alcohol is separated from other compounds. The
former is known as fermentation, and the latter as dis-
tillation. The essential compound out of which aleohol
is made is sugar, and all saccharine substances may
yield it. Sugar is a natural product, and is found in
nearly all vegetables, but it is also readily produced by
chemical action from starch, which is much more
abundant in nature than sugar, by the process of fermen-
tation.

When sugar is fermented it breaks up, and is re-
formed into two compounds, viz., carbonic acid and
alcohol in nearly equal weights, so that 1 lb. of sugar
yields somewhat more than a § lb. of ¢ proof’ spirit, or
more than a 4 1b. of absolute alcohol. The carbonic
acid escapes as a gas, whilst the alcohol remains in the
Tater. This change is set in motion by adding a
ferment as yeast (Torula cerevisie), to a solution of
sugar, or of substances containing sugar, in water, and
maintaining a temperature of about 80° F.

The substances which contain sugar with the least
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378 LIQUID FOODS,

was a fair one for myself, and as it was taken on an empty
stomach, it caused considerable oppression of the senses.

It was desirable to ascertain if the inhalation of the
alecohol and of the volatile properties of other alcohols
had the same effect as the drinking of them. The effect
of inhaling spirits of wine for 15 minutes was to lessen
the expiration of carboniec acid by 034 grain, and the
air inspired by 11 cubie inches per minute, whilst the
vapour exhaled was increased from 0:755 grain to 0973
grain in one, and from 0:78 grain to 091 grain in
another experiment, per 100 cubic inches. Hence, the
effect on the emission of vapour by the lungs was the
same from both methods, whilst the elimination of car-
bonic acid was opposed in the two sets of experiments.
As the inhalation of so strong a vapour as that of alcohol
is not usual, the results are open to the explanation that
the effect was local,and may not indicate a general action.

Whiskey is so named from the Gaelic word wisge, or
water. It is prepared in a manner very similar to that
of spirits of wine, and is indeed imported largely for re-
distillation, and the preparation of alecohol, gin, and
brandy. It is made from any kind of grain and starch-
bearing vegetables, as potatoes and turnips, which may
grow in the neighbourhood, and for ages has been a
chief source of the smuggler’s profit. It is divided in
Scotland and TIreland into small-still and large-still
whiskey ; the former being chiefly produced in an illicit
manner by the peasantry of the country; and the
latter in the distilleries under the supervision of the
(tovernment. The former has always been regarded as
the better kind, in reference to flavour, and as having
less of the acrid essential oils which cause so much irri-
tation in the throat and stomach when the spirit is
drunk without or with very little water.

The flavour of whiskey differs from that of spirits of
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The quality of the spirit which is generally obtained
in the British Islands is certainly far superior to that
generally drank in the Western States of America, and
the injurious effects are in the same degree less. No
one can have travelled in the hills of Seotland or Ireland
without being sensible that he could drink whiskey with
an impunity which would be perfectly impossible in the
lowlands or in England ; and even ladies, who turn from
it with disgust at home, relish the whiskey-and-water
which is handed to them several times a day after a
long walk in Scotland, or after exposure to the drench-
ing raing of Ireland.

It is, however, very difficult to fix upon a standa:d of
quality which shall represent the kinds of whiskey in
general use, for the varieties are infinite, both in the
quantity and kind of essential oils, and in the quantity
of alcohol; and hence, uniformity of action from dif-
ferent specimens of the fluid, cannot be expected.

The effect of whiskey in my experiments was less uni-
form than that of spirits of wine, and varied somewhat
with the age of the liquor. One and a half ounce of
whiskey, containing only 45 per cent. of alcohol in 6 oz.
of cold water, caused an average decrease in the car-
bonic acid evolved of 0:33, and a maximum decrease of
0+7 grain per minute; whilst the rate of respiration
was stationary, and that of pulsation fell. Two ounces
of the same whiskey caused an average decrease of
0-57, and a maximum decrease of 1 grain per minute
on myself; whilst there was an average increase of
029, and a maximum increase of 066 grain per
minute in my friend. The rate of respiration generally
declined (No. 136). |

Two ounces of the finest whiskey, containing 69 per
cent. of pure alcohol, and bottled more than twenty
years, when taken with water, gave me an average in-
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and cenanthie, acetic, and numerous other ethers, some
of which are derived from the distillate, whilst others
are produced in the process of distillation and by age.
These vary very widely with the wine from which the
brandy is made, and it is said that a dealer should be
able to determine by the taste the district of its manu-
facture.

It is therefore evident that brandy differs from
whiskey, and other moderately good spirits, only in the
flavours which it possesses, and the inferior kinds are
in no degree superior to them ; but when prepared from
fine flavoured wines and kept for several years it has a
delicacy and richness of bouquet, which are both agree-
able and peculiar to it. It is usually distilled at a
lower degree of proof with a specific gravity of about
0-930, containing half its weight of water, and when
redistilled loses much of its fine aromas from cenanthic
and acetic ethers.

The effects of brandy will, therefore, be very much
those of the spirit of which it is made, and the purer
the spirit the nearer will the effect approach that of
alcohol. The ethers are, however, regarded as of much
value in medicine, and their action does not appear to
be in the same direction as that of the spirit, but the
quantity of them may vary greatly and descend to
almost mil in the common kinds. Perhaps there 1s
no preparation used as food or medicine in which there
is so great a variation in quality, whilst at the same
time the changes are due to subtile substances, but
little known to the wisest, and inappreciable by the
unrefined and untutored taste.

In my experiments, 14 oz. of excellent brandy
diluted with 6 oz. of water caused an average decrease
~ of 0-2 grain, and a maximum decrease of 0-38 grain
in the carbonic acid expired per minute. In another
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berries and less mixed with turpentine. The production
of it is very large, but the proportionate consumption
in this country is diminishing in favour of ordinary gin,

The effect of gin in my experiments was to produce
the greatest decrease in vital action of any spirit under
enquiry. Witn 2 oz. of fine old gin in 6 oz. of water,
the fall was so great as 1:52 grain of carbonic acid per
minute as a maximum, and 065 grain per minute on
the average of 86 minutes. On another occasion with a
newer gin the maximum decrease was 0'46 grain of
carbonic acid per minute. The diminution in the air
respired was no less than 56 and 43 cubic inches per
minute (No. 136).

There was, moreover, a diminution in the quantity of
vapour exhaled by the lungs of from 3-12 to 2:7 grains
per minute, but the proportion was very nearly that of
the diminution in the quantity of a.r inspired since the
proportion in 100 cubic inches was 0667 against 0:699
grain. The rate of respiration fell in myself, but
varied in my friend (No. 136).

‘We have now arrived at the consideration of a spirit
whose effect is in direct opposition to that of gin, one
which is very generally popular, is regarded as healthful,
and is prepared without intermixture.

Rum is almost exclusively a West Indian product,
and is made from fresh cane-juice and the scum which
rises in the manufacture of sugar, and contains vola-
tile and essential oils, which are produced both by the
sugar-cane and the process of manufacture. It is also
made from a mixture of the scummings and the un-
erystallisable residue of saccharine juice, or molasses,
and even from molasses alone; and although there is
this unity in its several sources, the two latter are by no
means equal to the first in volatile oils and ethers,
and therefore in the flavour of the rum. The wort is
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588 LIQUID FOODS.

of fruit according to the productions of each country
and the means of importation. They were well known
to our forefathers at a very distant period, and were
either prepared in this country from elderberry, cowslip,
coltsfoot, honey or sugar, or were imported from France
and Southern Europe. The use of wine in the prepara-
tion of food for the wealthy classes in the 14th century
was very frequent, since it enters into a very large pro-
portion of the domestic recipes of that period, but it was
commonly Greek or Cyprus, and not home-made wine.

Claret is also frequently mentioned at an early period,
but as the meaning of the word was probably clear cup,
it must not be inferred that it was necessarily the wine
of Bordeaux.

These beverages usually consist of the fermented
juice of the grape, and should therefore have the
elements which are found in grape juice, subject to the
changes of fermentation and the effect of age and treat-
ment. There are always aleohol, grape sugar, or
olucose, bitartrate and malate of potash, tartrate of
lime, chloride of sodium, and tannin, besides various
essential oils, which give flavour, and cenanthic ethers,
which give bouquet or aroma to the wine. According to
Franck the salts consist of bitartrate of potash, tartrate
of lime, tartrate of aluminium, tartrate of iron, chloride
of sodium, chloride of potassium, sulphate of potash and
phosphate of aluminium.

In the preparation of wine in France and Germany
the grapes which are gathered during the day are usually
pressed at night, and the juice is immediately set aside
for fermentation. Such as are particularly fine and ripe
are selected to make the choicest quality, or Auslese
wine, and the remainder are used for the ordinary
quality. When making sparkling wines from black
grapes the grapes are at first pressed gently, so as not to.
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396 LIQUID FOODS.

quality, suits other persons better. As, however, certain
flavouring ethers are produced only in bottle or more
rapidly in bottle than in wood, and are both agreeable
and useful, it is necessary that Port should have been
bottled and have thrown a crust before it is used, and
within limits the longer it has been in bottle the more
1t 1s improved in fulness and delicacy of flavour.

The white wines of Portugal are most agreeable and
delicate, and it is doubtful whether a fine Bucellas may
not hold its own against the French wines—certainly a
white wine fuller of body and aroma can scarcely be
obtained when it is fine and old. Of other wines it
will suffice to mention sweet Lisbon, which is not
largely imported, and white Port, which was formerly
consumed more abundantly than at present, and which
was 80 h1ghly esteemed, that ﬁne old samples were sold
at a guinea a bottle.

Whilst the consumption of Port wine is decreasing,
and that of Claret increasing, competitors are arising
which bid fair to force their way into the market and
may ultimately gain a place amongst us. Of these, the
wines of Hungary and Greece seem to occupy the first
rank, and in point of quality, will hold their own against
the wines of other parts of Europe.

The red wines of Hungary are not unlike the Rhéne
wines of France, since they are as full of body and
flavour, and yet light and agreeable ; but as now manu-
factured have somewhat more astringency, whilst the
white wines are full of aroma, with a soft and mellow
flavour. The whole country may be said to be a wine-
producing country, and has been so for ages, and with
proper cultivation and patronage might even rival
France. The following are the best known distriets :—

Red Wine: Buda, Egri, Visonta Vittarry, Karlovitz,
Menes, and Magyarat.
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406 LIQUID FOODS.

ever, there was a decrease in both of us which amounted
to an average of 0'32 and 032 grain and maxima of
0-52 and 0'9 grain. The quantity of air inspired at
each inspiration, and the rate of respiration always fell,
whilst the rate of pulsation was either increased or
unchanged (No. 136).

Whilst, therefore, the results were neither great nor
uniform, the general tendency of such a dose was to in-
crease the vital actions.

The aromas of wines, which are attributed to volatile
ethers of imperfectly known chemical nature, are
greatly valued by wine drinkers, and developed by age.
These, like the aroma of tea, may be a good guide
when fixing the price in the market, but have little or
no influence in wine drunk as a food, so that it became
necessary to determine their effect apart from that of
the other elements. This seemed possible only by in-
halation, but that process caused an uneasy sensation
in the lungs, and could not with propriety be continued
beyond ten minutes at a time. Four ounces of the wine
were placed in a Woolfe’s bottle and frequently shook,
so that the air which was drawn through the bottle
might be charged with it.

The vapour of very fine old Port wine inspired during
ten minutes at a time on five occasions within seventy
minutes gave an average decrease in the quantity of
carbonic acid evolved of 0'53 and 042 grain, and
maxima of decrease of 0-87 and 0-58 grain per minute.
The quantity of air inspired was decreased by 56 and 36
cubic inches per minute. The rate of respiration was
decreased in myself. A moderately pungent sensation
was perceived in the larynx, and particularly when the
wine was shaken. The wine in the bottle lost 40 grains
weight and the sp. gr. was increased. Good Sherry
wine with a bouquet, which was not persistent, and
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are transformed into sugar. 13 quarters of malt with
2,400 gallons of water make 1,500 gallons of beer
besides the mashed grains, which contain a large
quantity of water, and are left after the liquor has been
drawn off. Whilst the malt is thus macerated with the
hot water, it should be constantly stirred. A portion
of the water is first withdrawn, and then the malt, and
after the wort has been drawn off in a clear state, a
further quantity of hot water is added, and the operation
of adding and withdrawing is performed thrice. The
first quantity will be the best, and contains the largest
amount of extract, whilst the second has usually half of
the first, and the third half of the second.

The weight of the first will be about 84 Ibs.
in a barrel over that of water; but the wort, when
drawn off, is about 1-112, 1-091, and 1-031 specific
oravity at the three drawings. The hops are added
when the wort which has been drawn is put into the
copper, and is at or near the boiling-point. For ordinary
beer 4 1b. of hops to a bushel of malt is used, but for
strong ale the quantity may be increased to % lb. or
even to 1 1b. per bushel. The effect of the hop is to
coagulate the albuminous matter into the wort, and to
convert the starch and hordeine into dextrine, whilst
the tannin of the hop renders the gluten insoluble.
By both means the beer is rendered fit for keeping, but
the boiling must be continued for several hours, and
the liquid will be concentrated by the loss of about one-
seventh of its weight.

The boiling liquor is at length run into coolers
thruugi{the hop-back, which strains out the hops, and
the wort is cooled to 54° or 64° as rapidly as possible,
whilst the liquid is thus further concentrated.

Tt is desirable that starch should not remain in the
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formation or mnon-transformation of aleohol in the
system. Up to a comparatively recent period it was
assumed that the alcohol was transformed within the
system, and was therefore a food, yet it had been shown
by Dr. Percy and others, that after alcohol had been
given to rabbits, it was found unchanged in the brain
and other internal organs after twenty-four or thirty-six
hours—a fact opposed to the idea of change.

MM. Lallemand, Perrin, and Duroy instituted
special experiments, from which they showed that after
alcohol had been administered it passed off by every
outlet of the body for many hours, giving the reaction
of aleohol or of aldehyde, and thence they thought
that they had proved that it did not suffer any chemical
change within the system.

I repeated and enlarged these experiments, and found
alecohol in the transpiration from the skin and lungs,
and in the urine and feces for more than twenty-four
hours after taking 2 oz. of brandy in water; all of
which supported the conclusions of M. Lallemand.

But it had not been proved by actual collection of
the whole of the alecohol that none had been transformed,
and the argument went only to the length of showing
that some alcohol was eliminated by every outlet, and so
continued for thirty-six hours, whilst after that period
unchanged alcohol had been found by Dr. Percy in
the brain and other organs. To collect all the products
of respiration and perspiration for so long a period as
thirty-six or forty-eight hours was a Herculean if not
impossible task, and if collected it would be most dif-
ficult so to isolate it as to measure and weigh it. Still
it may not be impossible to effect this object by a suffi-
ciently complete apparatus which should enclose tke
body and take account of the expired air.

These experiments have been repeated by several
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