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CARBON IN STARCH, WITH HYDROGEN AND GXYGEN. 17

them in water. [WATER is HYDROGEN oxipE, H,0
in it the hydrogen is already completely oxydized, or
burnt ; for which reason water can be employed for
putting out a fire. |

21. The various sSTARCHES and sucArs afford good
illustrations of bodies which consist of carbon and the
elements of water; the latter in the proportion of two
atoms of hydrogen to every one of oxygen.

Carbon has been already mentioned in carbonic acid,
a chemical compound of carbon with oxygen. It is
an element, best represented in the diamond, which is
found crystallized in regular forms, all derived from
the cube (fig. 4), or the octabedron (fig. 5). Carbon also

I'igs. 4 and 5.

occurs as graphite ; but it is rather in the variety of car-
bon known as charcoal that carbon would be separated
from a lump of sugar by burning. A piece of wood
is known to char, or blacken, when strongly heated ;
and so also do sugar, starch, and such-like foods. In
toasting, for making toast-and-water, we char the
bread ; in fact, produce a surface-charcoal. Thus we
way also char meat, when we say 1t is burnt, because
meat contains carbon.

22, Just as a piece of charcoal requires to be heated
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SULPHUR AND PHOSPHORUS IN PLASTIC FOODS. 73

pale yellow colour, heavier than water, and quite
insoluble. It melts at 150°C. When further heated
in air, or in oxygen, it burns into SULPHUROUS ACID,
S0,, a gas possessed of most suffocating odour. An
important fact remains for consideration. All articles
of food which contain sulphur are liable to become
corrupt and abominable, injurious to health, and
offensive to the sense of smell. Hydrogen unites
with the sulphur of albuminoid bodies, especially in
absence of air, and forms the offensive and injurious
gas known as HYDROGEN SULPHIDE, H,S. Because
emitted from a putrid egg, it is cﬂmmouly called rotten
egg gas. Care should the1efﬂre be taken not to allow
any refuse to accumulate from which this gas can be
emitted ; and this remark applies not merely to the
accumulation of refuse animal, but also vegetable
matters. As regards the former, the dressing of meat
18 left to the butcher ; but, as regards vegetables, how
much better it would be for the community if they
were as carefully trimmed before brought to market,
or, at least, into our homes. The chief contamination
of the air by our dust-bins would then be avoided, as
the refuse vegetables are the main cause of the
nuisance, and the necessity for removal would be
obviated. |

170. [PHosPHORUS, P, is also an element, but never
found in nature in the free state. It is a pale, wax-
like, lustrous solid, nearly twice as heavy as water, and,
like sulphur, insoluble. It melts at 44° C., and should
always be handled under water, because so mﬂammab]e

Phosphorus  forms a compound with hydrogen,
called BYDROGEN PpHOSPHIDE, PHj, a gas puaaeased
of the smell of putrid fish. This gas is given off in
the putrefaction of albuminoid bodies. It may be
produced by boiling phosphorus in a solution of caustic
potash (fig. 19); at the same time a very small






NITROGENOUS FOOD. ASH IN FOOD. 75

174. It is very important properly to adjust the
admixture of foods, so that the plastic should not be
much in excess of our wants, as regards nitrogen, and
also that the carbonaceous or respiratory should be
in fair proportion. The nifrogenous may be in the
proportion of one-fourth to one-sixth of the respira-
tory or carbonaceous food.

175. Now the quantity of nitrogen in food must
not be mistaken for nitrogenous or nitrogen-yielding
food. As has been already stated, all nitrogenous food
consists of at least five elements; viz., carbon, hydro-
gen, nitrogen, oxygen, and sulphur; and, in the case
of albumen, glutin, and fibrin, with addition of the
element phosphorus.

176. If our food consisted of these elements alone,
the act of combustion would convert them entirely
into gaseous compounds, and they would pass, as such,
into the air. Bubt i1t is a well-known fact that an ash
is left, when food is burnt ; and the more of plastic
food there is, the greater is the amount of ash. Thus,
pease and lentils, when burnt, leave 2°3 per cent. of
ash, and these are notedly high in their standing
among plastic foods. About 70 per cent. of the weight
of a bone (par. 150) consists of incombustible ash.
In the juice of flesh we find phosphates (par. 159),
and an abundant supply, when required, in Liebig’s
beef-tea (par. 161). Common salt, too, or sodium
chloride, which is found in every secretion, constitutes
about one-half of the weight of the ash of blood.
Its constant presence in all animal and vegetable
fluids, and in the ash of every kind of natural food,
shows the importance of a proper supply. A grown
man requires from 150 to 200 grains of salt per
day. '

All vegetables should be salted before they are
cooked, as they are thereby rendered more tasty and












METHOD OF ROASTING THE LEAVES OF TEA-PLANT. 79

unmolested for two or three years, the natives being
aware that the practice of plucking the leaves is very
prejudicial to the health of the shrubs. The length
of time which a plantation will remain in full bearing
depends on a variety of circumstances, but, with the
most careful treatment consistent with profit, the
plants will not do much good after they are ten or
twelve years old: they are often dug up and the
space re-planted before that time.

184, In the making of green tea the leaves are
spread out thinly on flat bamboo trays for the course
of an hour or more, in order to drive off all super-
fluous moisture. In the mean time the roasting-pans
have been heated with a brisk wood fire. A portion
of leaves are now thrown into each pan and rapidly
moved about, and shaken np with both hands. They
are immediately affected by the heat, begin to make a
crackling noise, and become quite moist and flacecid,
while at the same time they give out a considerable
portion of vapour. They remain 1n this state for four
or five minutes; they are then drawn quickly out,
rolled up in balls, cnmpressed to squeeze out their
moisture, and then agam thrown into the pan. Here
the leaves are kept in rapid motion by the hands of
workmen. In about an hour or more they become
well dried, and their colour, which naturally is of a
dullish green, is permanently fixed.

185. If, however, the leaves are to be converted
into black tea,—first, they are allowed to lie spread
out in the factory for some time after being gathered,
and before they are roasted ; secondly, they are tossed
about until they become soft and flaccid, and then left
in heaps; thirdly, after being roasted for a few mi-
nutes and rolled, they are exposed for some hours to
the air in a soft and moist state ; and, fourthly, they
ave at last dried over charcoal fives. The difference
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CAFFEIN. EFFECTS OF COFFEE. THEIN. 83

with caffein. In making coffee, if an agreeable flavour
be desired, the berries should have been freshly roasted,
finely ground and infused : it is then less astringent,
less acid and more digestible ; but, owing to the large
quantity of fixed fat (13 per cent.), coffee is not so
easily digested as tea.

196. A cup of strong coffee is far more stimulating
than tea; when taken freely, it produces dryness of
the skin, thirst and feverish symptoms. The effect on
the brain is striking. It prevents drowsiness ; hence
is it called by the French ¢liqueur spirituelle.” It
accelerates the circulation of the blood, and sometimes
occasions giddiness and palpitation of the heart. In
tropical climates it is valued for its stimulating powers,
being regarded almost as a specific against the enervat-
ing effects of heat.

Liehig says of coffee : “Persons of weak or sensitive
organs will perceive, if they attend to it, that a cup of
strong coffee after dinner instantly checks digestion.
It is only when the absorption or removal of it has
been effected, that relief is felt. For strong diges-
tions, which are not sufficiently delicate reagents to
detest such effects, coffee, after eating, serves, from
the same cause, to moderate the activity of the
stomach, exalted beyond a certain limit by wine and
spices.  Tea has not the same power of checking
digestion.”

197. Thein in tea, and caffein in coffee, are iden-
tical in chemical composition, and are active alkaloids,
like quinin. In tea, it may amount to 3 or even 4 per
cenl. ; in coffee to less than one (0:8) per cent. It
erystallizes in long, white, silky needles, sparingly
goluble in cold water and in alcohol. When heated,
it fuses and sublimes, and for this reason may often
be extracted from coffee-roasters. The effects of this
alkaloid are a result of a stimulant and tonic action












APPLES AND PEARS. VEGETABLE ACIDS IN FRUITS., 87

with more or less of nutriment, Ifnot perfectly ripe,
fruit should always be cooked before it is eaten ;
else it is unfit for food. Unripe fruit may be com-
pared to bad water, laden with organic matters in a
gtate of change, the evil effects of which can only be
destroyed by heat. More especially is this the case
with fruits like the melon, which contains 96 per cent.
of water : except when ripe, it should never be eaten,
and, like all watery fruits, should be eaten with bread,
so as to separate the tough cellular structure, to pre-
vent its forming indigestible pads.

207. The apple is both wholesome and nutritious.
The tree itself, Prunus malus, is a native of Britain,
being far from uncommon in woods and hedges,
though the wild apples or crabs are small, dry, sour,
and unpalatable. By sowing and re-sowing the seed
crossing and re-crossing the sorts thence produced
the many known varieties of apples are procured.
Heat, when applied in roasting, baking, or boiling,
tends to break down the interstices of the cells of the
apple, to diffuse the acid and the sugar more uni-
formly through the mass, to disperse some of the
moisture, and to render the whole more easy of di-
gestion.

208. One of the properties of sugar is especially
worthy of remembrance, when the sweetening of a
fruit-pudding or pie is in question. The presence of
vegetable acids (pars. 98, 99, 100) soon determines
the change of sucrose (par.36) into dextrose (par.
41),~-a sugar possessing far less of sweetening power.
It is consequently a waste of a portion of the sugar to
sweeten before cooking.

209. The pear grows wild in our woods and copses,
but it there yields fruit of a very inferior description,
and very unlike the juicy produce of the orchard.
From a deficiency of acid, this fruit is less wholesome






GRAPES AT HAMPTON COURT. ORANGES. 89

of grapes which every vine can properly produce is
proportioned to the thickness of the stem immediately
above-ground. At Hampton Court there is a vine
which yields about fourteen hundredweight of very
fine grapes in a good year. The grapes produced in
Palestine are very large ; the famous bunch of Eshcol,
which required to be borne by two men, greatly sur-
prised and pleased the Israelites when they first be-
held in a barren and sandy desert, the fruits of the
long-promised land they were to occupy. Even now,
in the present neglected state of the country, some
bunches of grapes are found to weigh twelve pounds.

214. The quantity of sugar in the grape is very
large, varying from 10 to 20 per cent. Dried grapes
or raisins are greatly valued. The so-called Mus-
catel raisin consists of the bunch dried whilst yet
hanging on the vine. Sultanas come from Turkey.

215. Although of less importance to us in England,
the date is of great value throughout Asia and Africa.
It is the fruit of a palm, and sweet to a high degree,
from the presence of 58 per cent. of sugar.

216. The fig is the sweetest of fruits, and comes from
one of the most beautiful of trees, It is apt to cloy.

217. Mulberries bring us back to juicy fruits. They
contain 85 per cent. of water and 9 per cent. of sugar,
and sufficient acidity to be pleasant to most palates.

218. Strawberries and raspberries are about equal
as to water, but the former are always sweeter, and
contain less free acid. Both fruits are very refresh-
ing, and much appreciated.

219. Amongst the most useful and grateful of fruits
introduced to us in modern times, is the orange.
The Portuguese are supposed to have imported it
into Madeira, and into all countries washed by the
Mediterranean. No single kind of food has had so
much to do with the removal of scurvy as this deli-
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CHAPTER XIII.
VEGETABLES, AND THE PART THEY PLAY AS FOOD.

221. It has probably been observed that flesh, cor-
responding in composition to that of the human body,
contains 79 per cent. of water. Now the liquids
taken at a meal should be in quantity, such as,
when added to that contained in the solid food,
would raise the whole amount to this percentage.
In fact, however, instinct urges us usually to take
more than the above-prescribed dose. On this point
the conclusions of pure chemistry must not be too
rigorously interpreted. (Genuine science need never
override common sense and experience, which must
be allowed some sway, not to contradict, but to modify,
if need be, and reduce to their true value the dictates
of science.

222. Every kind of natural food is bulky; that
1s, it contains much that is not in the ordinary sense
nutritious. Vegetables, for example, contain a very
large proportion of water and woody fibre : bullk seems,
however, essential to the proper action of the stomach,
which cannot digest more than a very limited quantity
of concentrated nourishment. This is one reason why
pease and beans are not readily digested in any
quantity, their nitrogenous matter being too abundant.

223. Of foreign vegetables now established among
us, many originally came from Southern -climates,
especially from Italy, and the number of them has
greatly increased in the course of the last two cen-
turies. The kitchen-gardens of England were, until
about the end of the sixteenth century, as scantily
supplied with vegetables as the pleasure-grounds were
with shrubs and flowers. It was not,” says Hume,
“ till the end of the reign of Henry VILI, that any
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EFFECTS OF FRYING, BROILING, AND BOILING. 99

Sprats, herrings, and pilchards are also rich in fat,
and are rightly much esteemed, on account of their
tastiness and nutritive value. Indeed, fresh, as well as
salted, herrings are among the most valued of foods, on
account also of the quantity of nitrogen which they
can afford. A dried berring will give as much as 40
grains of nitrogen, and a fresh one, of average size,
about 30 grains; so that a bloater is a good addition
to bread-and-butter at the breakfast or supper table.

238. The fresher the fish, the more digestible it is.
It only requires some judgment to know when certain
kinds are in season, and to purchase accordingly.
Then alone are they probably in the best condition
for eating ; and then alone can they be considered
economical food. When the flesh is firm, fish-meat is
in its highest condition.

239. As regards cooking, the remarks made about
the effects of heat upon fat (par. 57), require expan-
sion. The heat of frying renders fat most difficult
of digestion, and should be avoided in the case of
delicate persons. The fried fish, as often sold in the
fish-shops of London, i1s very indigestible : the smell
ought to be sufficient to give warning of the act of
burning, and of the fact of the decomposition of the
fat. And if rancid fat is used into the bargain, it is
not easy to express in words the injurious consequences
possible to some constitutions. Broiling is a good
process of cooking, where that is possible ; but it
involves a clear fire, free from smoke, careful attention
in the way of turning, and some good sweet fat,
though not at all necessarily butter. Lard is far
better than much of the so-called butter which is sold
at the present day.

Some people, however, can only eat fish which has
been boiled, and such is easiest of digestion, although
not so savoury.,
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CARBONACEOUS AND NITROGENOUS FooDS, 107

CHAPTER XV,
ON THE RELATIVE DIGESTIBILITY OF FOODS.

252. Tue conversion of vegetable food into flegn 1s -
a more difficult proceeding than the assimilation
of flesh. On this account vegetable-feeders have more
complicated digestive organs than those which feed on
flesh alone. Thus considered, herbivorous animals
may be said to prepare food for the carnivorous, or
omnivorous.

253. As the bulk of the body consists of so large a
proportion of water, so the solid food taken also con-
tains more or less, but not sufficient to supply the
waste : hence the necessity for drink.

254. The sources of loss are more numerous than
those of supply. In fact the alimentary canal is
mainly charged with the function of waste. Hxternal
circumstanees determine in great measure the quality
and quantity of food ; but the mental or bodily activity
of the individual, and the temperature in which he
lives, ought to be leading guides. When the tem-
perature is high, carbonaceous foods are least required,
as they are more easily productive of heat.

255, Although foods are divided into carbonaceous
or respiratory, and nitrogenous or plastic, all proper
nutriment contains both kinds. Without nitrogen,
no nourishment can be afforded to the tissues: the
carbon, hydrogen, and oxygen in the nitrogenous
compound may, however, also be employed for heat as
well as for nutrition. Food must be used to sapply
the quality of the waste, as well as the quantity. The
best proportions in a mixed diet would embrace 69
parts of starch and sugar, 9 parts of fat, and 22 parts
of nitrogenous material.






FROM F. LE GROS CLARK'S PHYSsIonogy. 109

ingredients in this fluid are, asin the saliva, a very
small percentage of
the whole, between
five or six in one
hundred, the re-
maining ninety-four
parts being water.
It iz clear, without
odour, and with very
little taste. It is
acid, from the pre-
sence of hydrochlo-
ric acid ; but the
most important and
abundant constitu-
ent is called pepsin,
in which, combined
with the acid, the
solvent property of
the gastric juice es-
pecially resides.
“The muscular
action of the stom-
ach aids this pro-
cess importantly, by
keeping its contents
constantly moving
_ to and fro, and thus
ALUTMENTARY OANAT (in sitw). bringing each part
successively into re-

. (Esophagus. 6. Cecum.

1

2. Stomach. 6, 7, 8. Colon. lation wi B
4. Duodenum, 9, Sigmoid flexure. .th t}la sl
4. Small iutestine. 10. Rectam. vent fluid ; just as

we should stir about
anything which we wish to dissolve.  In this way
the food is converted into what is called elyme, and
is then permitted to pass the pylorus into the intes-


















NITROGEN IN NITROGENOUS FOODS. 1117

264. In all these cases the carbonaceous matters of
the food are estimated as starch. Tt is of first import-
ance now to remember that nitrogenous foods contain
one-sixth of their weight of nitrogen, and that the
relation of the nitrogenons to the carhonaceous consti-
tuents of food should be about one to six. The admix-
ture in the food of an adult should, then, be as nearly
as possible one of nitrogenous to six of carbonaceous.

Dr. Prayrair gives the following Table of daily
Diets according to work done.

Daily Diets for Nitrogenous, Carbonaceous.
Oz, Oz,
Subsistence only . ....cccieeiiniins 20 + 13-3
EBLHAD i i s i v 2:5 + 14-5
Moderate exercise ,......cc......... 402 + 232
L T £ 01 e B T L O TS N O 51y 7 + 263
HRrD WO L T h e v vt e bhank 6:5 - 263

For mere subsistence, for rest, and for moderate
exercise, say one of nitrogenous to six of carbonaceous ;
for active exercise, one to five; and for hard work,
one of nitrogenous to four of carbonaceous.

265. In paragraph 108 twc hundred grains of
nitrogen have been mentioned as the least upon which
a man at rest, doing but little active work, could
subsist. This really means insufficient diet. Three
‘hundred grains of nitrogen would be a fair quantity
for an adult man, and somewhat less for a woman.

266. According to the late Dr. EpwArD SmiTH, the
following Table would express the relative propor-
tions of food that should be taken at different meals.

Carbon. Nitrogen. Carbona-  Nitro-

| ceous, genous.
Grains, Grains. Ounces, Qunces,
For Breakfast ...... INEO0 s vvwt T s snaB B2y 4.0, s L10E
or Dinner . i e L8000 o 900 L BE oy 11084
For Supper ......... 1,000 ... 40 ... 452 ... 059

—— s — —

Total in the Day ... 4,300 ... 200 ... 1899 .., 297






















































