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CHAP. XXXVIT IMPURITIES IN FLOUR 207

hardly be classified as diseases, are studied in this
section.
The effeets of such bread on the body will also be

conveniently considered here.

DISEASES DUE To IMPURITIES IN THE FLOUR.

Ergot.—This disease is more especially character-
istie of rye; but it also attacks wheat.

It is produced by a fungoid grewth known as
Claviceps purpwrce. 1t may be present in the flour
as ergot of wheat, or as ergot of rye, when the flour
has been adulterated with rye.

Ergot of rye produces very serious symptoms.
It acts specially on the wuferus, producing powerful
muscular contractions. Gangrenous sores may also
be produced if it be ingested in large quantities.

The disease is more likely to be found in rye
bread than in wheaten bread.

M. Noecard has recently stated, in a report to the
French Government, that ergot of wheat does not
produce the same results as ergot of rye.

Mildew is produced by a fungus named Puccinia
graminis, and is one of the most common diseases

of flour. No injurious effects have been definitely
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208 THE DISEASES OF BREAD 8EOT. V

traced to the ingestion of bread made from such
diseased flour. But there can be little doubt that
such bread is not so beneficial to the body as healthy
bread, and should therefore never be eaten.

The flavour of bread made from mildewed flour is
decidedly unpleasant.

Smut is also a fungoid disease due o the growth
of Uredo segetwm within the grains. When present
it imparts a disagreeable odour to the flour, and a
peculiar steel-gray colour to the hread.

It produces intestinal derangements, sometimes
accompanied with diarrheea,

Bunt, or pepper brand, also known as stinking
rust, is caused by a fungus known as Uredo futida.

It attacks the infternal portions of the grain,
which, when opened, are found to be filled with a
black foul-smelling powder.

No specific injurious effects have been ascribed to
the presence of “ bunt” in bread. But it is probable
that it acts generally as an irritant to the alimentary
tract.

Lolium Temulentum, or rye grass, when present
in bread confers upon it a poisonous character.

It acts chiefly on the nervous system, producing
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convulsions, paralysis, and vertigo. Melampyrum
Arvense (pwrple cow wheat), Trifolium Arvense,
and Rhinanthus, major and minor, impart charac-
teristic eolours to the bread, but do not produce any
specific injurious symptoms.

The Acarus Farinz is often present in inferior
damp flours, and although it is not injurious, yet its
dead body in the bread is decidedly objectionable.

Bacteria of various forms develop in flonr during
decomposition, but little is known coneerning their
effect on the bhody.

Many of the bodies deseribed above find their
way into the flour accidentally. The modern milling
operations are carried on with such care that it
15 seldom indeed that impurities are intentionally

allowed to creep in.

Disgasg puvr 1o FunNGoiD GROWTHS IN THE

BrEAD.

It will be convenient if a very brief sketeh be
given of a general type of fungus. Taking the

Penicillivm as a type, its history and structure may

be stated as follows :
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It develops from a small spore, termed in this
case a eonidiun.

Delicate branches named hyphw, consisting of
single chains of cells, develop and grow downwards.

The hyphe interlace and form a loose structure
known as the myecelium, and many branches descend
still lower to form “submerged ™ hyphze.

Branches, termed aerial hyph:e, also grow upwards,
and these bear the spores known by the name of
conidia. The upper portions of the aerial hyphwe
are often named conidiophores, because they bear
the conidia.

Mouldy Bread is undoubtedly produced by the
growth of a fungus known as the Hurotvwm her-
barioruan.

It is the aerospore stage of this fungus which pro-
duces the disease. Formerly it was described as a
different variety, under the name Aspergellus glaveus,
but recently De Bary has conclusively shown that
it is identical with the sporocarp stage of the
Eurotium.

The ingestion of mouldy bread may produce
derangements of the stomach, accompanied with

sickness.
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Musty Bread resembles mouldy bread in origin
and general characters, but usually there is less
mould to be seen, and the odour is slightly different.

It appears from the researches of Percy Smith

Fig, 22.—ASPERGILLUS GLAUCUS.

that musty bread yields not only the ZEuwrotium
herbariorum, but another fungus, named the Mucor
mateedo, and possibly other species.

The M. muecedo probably effects chemical changes
in the constituents of the bread, producing bodies
with disagreeable flavours.

- Both the diseases just described are favoured by
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dampness and darkness. Flour and bread should

therefore be stored in dry places.

Fig. 23.—Mvcor Muceno, (Pasteur.)

DisEAsES Propucep BY MICRO-ORGANISME.

Blood Rain is a peculiar condition of bread

produced by the Micrococcus

e :":'. f © o prodigiosus. The organisms

LT %%%D consist of vounded or oval

% e ' cells, which develop very

%QQQQ vapidly, forming small red
Fig. 24.—Micnococous Propi-

Grosus. patches in the bread. 1t is

not known to produce injurious effects on the body.

-
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CHAP. XXXVII ROPY BREAD 303

Ropy Bread.—This disease of bread is not
by any means uncommon. It resembles somewhat
the condition in malt liguors known as “ropy”
beer.

The bread is at first somewhat sodden and gummy,
but after a time it develops a stringy character, and
soon undergoes decomposition.

The disease is primarily due to an organism,
though there is much difference of opinion as to the
exact changes which oceur. The starting fermenta-
tion has been ascribed to the miero-organism, which
produces butyrie acid, but the disease is probably
partly due to changes which oceur in the yeast, by
which the eells are moditied into a structure resem-
bling a penicillinm.

The best preventive of the disease is scrupulous
cleanliness, and the use of flour and yeast of good
quality.

Putrefaction.—This condition of bread is pro-
duced by the bacteriwm termo.

Happily it is so rvare that individuals are obliged
to eat such bread that it calls for no extended
consideration.

Graham’s disease is produced in the interior of
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loaves by the bacillus mesentericus vulgatus. It forms

“centres” in the bread, producing brownish sticky

Fig. 25 —Bacrerios TERMO.

viseid masses with a very peeculiar odour. It only
flourishes in an alkaline medium, so that Scoteh and
Irish bread is seldom attacked.

Sour Bread is characterised by the presence of
sufficient free acid to give a decided acid reaction
and smell.

It appears that lactic acid is chiefly formed, though,
according to some authorities, acetic acid may also
be present.

Lactic acid is produced from dextrose by the
action of the B. Lactis, according to the following
equation :— .

CH,0, = 20,H0,
Dextrose. Lactio acid.

Acetic acid is produced from ethylic dleohol by

oxidation, brought about by the intervention of the
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mycoderma aceti. The change may be represented as
follows :—
CH, {
+ O =3 + 2H 0
{ C'H HO COH : 1st Stage.
Eﬂl lic Oxygen. Acetic Water.

aleohol. aldehyde.

CH, .0 2L
cott " %= cono Ly, g
Acetic  Oxygen. Acetic |~ ’

aldehyde. acid,

DI
——— W — 1" COOQO

o
= O
== o

Fig, 28, —MYCODERMA ACETIL

The souring organisms develop when the conditions
are more favourable for their propagation than for
the growth of the yeast. Long, slow fermentations
are favourable to the production of sour bread.

Quick and vigorous fermentation, together with
serupulous cleanliness, should prevent the occurrence
of sour bread in ordinary cases. The acid present in

the bread renders it less digestible.
X
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Heavy Bread is characterised by a lack of vesi-
cular structure,

It is produced by insufficient fermentation, or by
using a very weak yeast.

The vesicular structure of bread is produced by
the expansion of carbon-dioxide in the dough. If
an insufficient quantity of gas be produced, or if
the dough cannot hold the gas owing to the lack of
gluten, the bread is not properly aerated, and turns
out “ heavy.”

Heavy bread is not so easily digested as normal

bread.



SECTION VL.—THE MEDICINAL PRO-
PERTIES OF BREAD

CHAPTER XXXVII
BREAD AS A MEDICINAL AGENT

A vuin and detailed consideration of the medicinal
properties of bread does not legitimately fall within
the seope of this work. But, pending the publica-
tion of the anthor’s researches on this subject, the
following brief statement may be made.

There can be little doubt that good bread pos-
sesses sufficient medicinal properties to form a most
healthy food in many diseases. The action of bread
in this direction depends on—

(1) The presence of fine particles of bran.
(2) The quantity of phosphoric acid and iron
present.

(3) The velative digestibility of the constituents.
(4) The relative proportions of the constituents,
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Bread containing fine particles of bran is especially
useful in overcoming constipation and its attendant
evils, Bread containing large proportions of phos-
phates and iron is beneficial in nervous diseases,
angmia, and in states involving the bad nutrition
of bones and teeth.

Persons who suffer from indigestion are benefited
by the use of bread containing a large proportion. of
soluble matter, while hread containing little starch
and sugar ig to be recommended in diabetes.

Obesity is regarded by many physicians as an
nctual disease. Others simply regard it as a sign of
decay, characterised by the tendency of the cell units
of the body to form fat rather than to perform the more
laborions work of building up nitrogenous tissues,

Any treatment for this condition is aided by the
use of coarse whole-meal bread rather than white
bread. The reasons for this conclusion may be

stated as follows :—

(1) The large percentage of waste gives a feeling
of satisfaction in the stomach, and thus pre-
vents over-eating.

(2) The bran particles increase the peristaltic
movements of the intestines, which result
in an increased waste in other foods.
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Constipation is a condition of the body marked
by insufficient peristaltic action of the intestines.

The feees thus accumulate in the lower bowel
for a longer period than is usual, and become
hard owing to the excessive absorption of water
by the blood vessels of the large intestine.
The bowels do not act as often as they should,
and the comparatively dry feces pass away with
difficulty.

The straining often acts on the veins and produces
piles.

Constipation though not in itself dangerous leads
to serious derangements of the body, and should be
met with vigorous measures. Fine whole-meal bread
usually favours any specific treatment for constipa-
ion, and may be taken with advantage by those
who suffer from this condition.

Relaxation or Looseness of the Bowels is usu-
ally rarely met with. The individual who suffers
from this condition would be benefited by the use of
white bread.

Indigestion may be brought on by a multitude
of cauges, But from whatever cause it be pro-

duced, the sufferer obtains decided Dbenefit by par-
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taking of foods which contain a large percentage
of matter in a soluble form.

Diastase bread, triticumina bread, malted hreads,
and bread made trom dough which has heen treated
by special fermentable substances to quicken ferment-
ation, are very beneficial in many eases of indigestion,
for they contain considerable quantities of dextrin,
sugar, und in some cases soluble albuminoids. Aerated
bread, and bread made from salt or acid should be
avoided by those who suffer from that form of indi-
gestion characterised by an inertness of the digestive
juices.

Aerated bread and other forms of unfermented
bread are, however, very beneficial in those cases of
indigestion brought on by stomachic fermentation,
Many such cases have come under the notice of the
author, which have heen cured by the substitution of
unfermented bread for the ordinary variety, The
most common symptoms of this almormal condition
of the digestive tract are, eructation of gas, flatu-
lency, furred tongue, and a bad taste in the mouth in
the morning.

Anzmia is a disease characterised by either a

dearth of red corpuscles or a lack of hemoglobin.
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Some kinds of anemia are due to both these
causes.

The disease is marked by pallor, and a want of
energy in the varions organs, due to the deficient
supply of oxygen which they receive,

Angemia requires a long course of specific treat-
ment, which is aided by the use of fine whole-meal
bread rather than white hread. The beneficial action
of the fine whole-meal is probably partly due to the
iron which it eontains.

Rickets, a common disease of childhood, may be
described as a condition in which the bones and
teeth are insufficiently nounrished. Many cases of
rickets are accompanied with poor nutrition of other
organs like the muscles.

Rickets is usually produced by wrong methods
of feeding. If the foods given to young children are
poor in phosphorie acid, lime, and magnesia, and are
deficient in fat and proteids, rickets may be pro-
duced. It is very important to distinguish between
rickets produced by a luek of mineral matter in the
food and the kind brought on by an inability of the
bones to take up the mineral matter from the blood,

due probably to a deficiency of fat and nitrogenous
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food stuffs in the diet. The two wvarieties of the
disease require widely different treatment. When
the disease is due to a lack of mineral matter in
the food, the use of fine whole-meal bread or frame
food bread is to be recommended. Although wheat
is poor in lime, yet it is rich in phosphoric acid,
which may combine in the body with the lime of
other foods to form the necessary phosphate of lime.

Decay of the Teeth.— The author has been
informed by several well-known dentists that in
many cases the use of fine whole-meal bread has

Toast, if well carbonised, has a certain medicinal
value, not only on account of its digestibility, but
also owing to the charcoal present. In those condi-
tions of the stomach marked by an aceumulation of
mucus and the products of fermentation, charcoal is
very valuable, Being an absorbent and deodorant, it
acts beneficially on the mueous coat ol the stomach,
by elearing off the accumulation of foul matter.

Charcoal hiseuits and carbonised bread have the
same effect, but they act mueh more powerfully than
toast.

Fine whole-meal bread and frame food bread
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have a distinet medicinal value in eases of nervous
debility, as well as in afrepsic—a condition brought
on by a want of sufficient mineral matter in the food
of a nursing mother.

The use of gluten bread in the treatment of
diabetes, and the value of fine whole-meal bread
to those who ave enceinfe, and to nursing mothers,

have already been referred to in previous chapters.
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MEeTRIC MEASURE oF MAss
10 Milligrams (mgrm.) =1 centigram (cgrm.).
10 Centigrams (egrm.) =1 decigram (dgrm.).
10 Decigrams (dgrm.) =1 gram (grm.).

10 Grams (grm.) =1 decagram.
10 Decagrams =1 hectogram.
10 Heetograms =1 kilogram.

Userurn Data.

1 Milligram = 0°0154 grains,

1 Gram = 154323

1 Grain = ‘0648 grams.

1 Gram = ‘03527 ounce (avoir.).
1 Ounce (avoir.) = 2835 grams,

Trr Hear axp Worg ofF THE Boby.

Since writing the paragraph on page 13 the re-
searches of some eminent French physiologists have
been published, which point to the conclusion that the
energy of the muscle is at once converted into work,
the surplus being manifested as heat, and not that the
energy is first changed into heat and the heat into work,
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According to the published figures 65 per cent of the
energy is manifest as heat, and 35 per cent as work.

FERMENTATION IN BREAD.

The recently published researches of M. L, Boutroux
in Comples flendus, exiil. (L891), pp. 203-206, partially
confirm the view of panary fermentation expressed on
pp. 97-99 of this work. M. Boutroux inferred from his
experiments that the fermentation of dough consists
essentially of a normal aleoholic fermentation of the
sugar pre-existing in the flour. He isolated three kinds
of microbes from flour, viz.—

(1) A bacillus «a, capable of dissolving gluten and
converting starch into sugar,

(2) A bacillus b, which produces in flour and water
a characteristic fermentation accompanied with
an evolution of gas.

(3) A bacterium ¢, obtained from bran, capable of
producing in bran and water a characteristic
fermentation accompanied with an evolution
of gas.

These microbes are parasitic on the starch grains.

Although these micro-organisms are present during
the panification, they do not play a direct part in the
production of the fermentation, but may assist up to a
certain point by producing from the starch a ferment-
able substance, prohably sugar.

M. L. Boutroux sums up as follows :—

“ Panary fermentation consists essentially of a normal
alcoholic fermentation of the sugar pre-existing in the
flonr, The dextrin of the flour may possibly participate
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also in this fermentation after being saccharified by a
diastase. The yeast plays a double part: it produces
the evolution of gas which makes the bread swell, and
it prevents the development of the microbes. The
result of the preservation of the gluten is that each
bubble of gas produced in the dough is surrounded by
an elastic membrane, which in baking becomes more
tenacions, and thus imprisons the gas.”

The author believes that M. Boutroux has attached
too little importance to the work of the microbes in
preparing yeast food. From his experiments and
observations he has come to the conclusion that a por-
tion of the gluten as well as the starch is broken down
by the baeilli into bodies, which are either fermentable
or act as stimulants to the yeast organisms. This view
is supported by the fact that fermented bread contains
less proteid material than unfermented bread. The
author has never been able to obtain from fermented
dongh the same quantity of gluten which he obtained
from an equal weight of flour.

M. Chicandard, in Comples Rendus, exiii. p. 612,
maintains that M. Boutroux is wrong in his conelusions,
and considers that panary fermentation consists essen-
tially of a fermentation of the gluten hrought about by
the Bacillus glutinis.
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., effect of, on satiety, 138
v of well baked loaves, 138

» ernst, 130
5 new bread, 139
. Seotch and Irish bread,
142
whole-meal, 203
Flmnurs, 137

Fletcher's bread, 264
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Flour, Vieuna, 37
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11

L2

albumin in, 44

classification of, 94

analyses of, 95, 164

changes in, during conver-
sion into bread, 95

cha];gea in, due to fermenta-
tion, 07

compared with whole-meal,
164

Follin, researches of, 212
Food, duties of, 15-19

definition of, 19

orgauic, 19

inorganie, 20

classification of, 21

changes of, in mouth, 56

digestion of, in stomach, 58,
64

movements of, in stomach, 57
action of gastric juice on, 60
surplus of, 84

digestibility of, 85

new classification of, 87
partially digested, 124

Foocl stufls, 31

"
"

classifiention of, 32
in bread, 33

Formation of starch, 34
Formnula of starch, 36

EE )
L)
¥
L)
L

dextrin, 39
dextrose, 40
maltose, 42
butyric aciil, 42
lactic acid, 42
cellulose, 130

Frnme food bread, 256

.y analysis of, 270
extract, 268
analysis of, 268

Functions of proteids, 22

5 gelatinoids, 23

5 potassium sults, 30
common salt, 30

irom, 30, 151

lime, 30

phosphates, 30,31,120
saliva, 49

gastric juice, 60

bile, 67
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Funetions of pancreatic juice, 68
caleinmn  phosphate,
1435, 150

Garw bladder, 47, 57, 65

Gastric glands, 56, 68

juice, secretion of, 58
properties of, 59
analysis of, 58
action on gluten, 61
celatin, 61
fat, 61
milk, 62

"
(2]
32
b2
ay
b2

»

1 i
Gelatin, 32, 61
Gelatinoids, 23
General duties of food,
Germ, &1
dinzram of, 248

»  analysis of, 251
Germ bread (Smith's) analysis of,

25

e 0O'Callaghan's, 257
Glands of Lieberkiilm, 71
Gliadin, 43
Gluten, 14, 32
how obitained, 43, 274
ultimate analysis of, 43
action of gastrie juice on, 81
in endosperm, 93

bread, 273, 278
casein, 43, 81, 96
fibrin, 43, 51, o6
Glycerm 41, 70
Glycocholic acid, 66
Glyeogen, 32, 276
Graham's disease, 303
Graminacems, 90
Granulose, 85
Gullet, 47, 56, 57

EE]
£

17

Haummoxn, researches of, 82
Health bread, 282

= analysis of, 286
Heat of body, 13, 215
Heavy bread, 206
Hepatice cells, 275

s duct, 57

Heoron, researches of, 52, 260
Hilum of starch grain, 34
Human milk, 144
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Hydrochlorie agid, 30
Hydrolytic ferments, 51, 259
Hyphe, 300

InrosyNoRasy, 198
Impurities in bread, 154
h][]ig&ﬁl_ioll, 309
Tufant feeding, 143

. food, essentials of, 146

y  rusks, 232
Influence of fat on ahsorption, 27
Tnorganic food, 20
Intestinal digestion, 64

= juice, 65

seeretion of, 71
action of, on food,
72 .

2y 1

Intestines, 47, 48

Involuntary museles of intestines,
164

Todide of potassium, 36, 39

Irish bread, 142

Tron, functions of, 38

Tron in whole-meal, 178

KeMMERICH, vesearches of, 80
Keratin, 9
Kidueys, 9

LacTeats, 77
Lactie acid, 41, 304
3 in Scoteh hread, 143
Lactose, 32, 144
Leconte's malt bread, 228
Legumin, 32
Lentilalmo bread, 288
Lentil flour, 289
Lentils, 288
Leucin, 69, 188
Lieberkithn's glands, 71
Lime, functions of, 30
Lime water Lread, 218
5 action of, on dough, 218
Liver, 47
Lolinm temulentum, 298

MAGENDIE, researches of, 82
Magnesinm phosphate in wheat, 178
Malt, preparation of, 226

o bread, Leconte's, 228

INDEX

Malt bread, Montgomerie's, 281

oy extrmct, 297

5 sy Leconte's, 228
Malted bread, 225
Maltodextrin, 63, 261
Malto-peptone bread, 233
Maltose, 27, 32, 42, 53, 262

s inmalt extract, 22§

Medicinal aetion of bread, 306
Melampyrum arvense, 200
Metabolism, 10, 14
Metric measure of maszs, 315
Micrococens prodigiosus, 302
Mildew, 297
Milk brend, 221

s lnman, 143

5 amount required by infants,

147
,s compared with white bread,
148
Mineral matter exclr;a;ed {rom body,
Gy functions of, 20
s germ, 251
3 in alenronate bread,
204
Ay Tweef, 103
i Black's  patent
bread, 281
5 butter, 103
& conrse bread, 108
. eyclong  bread,
245
-, cyclone germ
Tread, 256
o dinstase  bLread,
264
3y fine flour, 85, 164
22 food, 33
5t frame food bread,
270
4 frnit, 103
e henlth hread, 285
= human milk, 144
2 Leconte’s bread,
229
5 lentils, 103
I¢ lentil flour, 289
G medinm four, 85
o oatmeal, 103
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Mineral matter in potatoes, 103,158
1 rice, 103, 158
o rizine bread, 295
o © Smith's
bread, 264
"y sofl, 14
" triticumina
bread, 239
T white bread, 116
¥, whole-meal
bread, 173,179
Montgomerie's malt bread, 231

Morris, researches of, 52, 247, 260
Mouldy bread, 300

Mouline's potato bread, 201
Mucedin, 43

Mucor Mucedo, 301

Mucous membrane of stomach, 76
Muscles, 16

Muscular waste, 10

Musty bread, 301

Myvelinm, 300

Mycoderma aceti, 305

Myosin, 32

NagaEL researches of, 36
Natural food of man, 166
Ne:voms arrangements of intestines,
i
Nitrogen starvation, 23, 82
5 in normal diet, 86
- white bread, 105
i whaole-meal bread, 170
Nitrogenous foods, 21
3 matio in white bread,
111
waste, 12
Normal diet, 83, 109
Nourishment in stale bread, 141
Nursing mothers, diet for, 88

OATMEAL, price of, 102
i nonrishment in, 102
Oats, phosphoric acid in, 118
Obesity, 308
(Esophagus, 66
Oil, 23
5 of sweet almonds, 289
Olein, 24, 33, 144
Organic food, 19

Osmosis, 30, 64, 74
Osteophytes, 212
Oxidation, 15, 16

Parmrmin, 24, 83, 144

Pancreas, 47

Panereatic diastase, 70

. juice, 63, 68

analysis of, 68

action of, on pro-
teids, 69

action of, on fat,
70

LL) L5 ]
1 L} ]

11 11

Parapeptone, 62
Parkes, researches of, 28
Parotid gland, 49, 145
Partially digested foods, 124
Pavy, researches of, 28
,» on disbetes, 279
Penicillinm, 299
Pepsin, 50
Peptones, 44, 60, 260
< diﬂ’l!qmn of, 74
Peptonised foods, 124
Periods of life, T
Peristaltic contraction, 46
influence of
bran  on,
196

(3] "

Pharyux, 56
Phosphate of caleium, 119, 120, 209
- - functions of,

145, 150

Phospliates, §

functions of, 30, 31,
120

in wheat, 178

Phcaphum, acid, 9

in oats, 119
oat straw, 119
triticumina

n

" i
" 2

bread, 239
o, o wheat, 119
% - wheat straw,
119

Piles, 309
Polurisation of starch, 37
Potassium iodide, 36, 39

. salts, functions of, 30
Patato bread, 201
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Potatoes, price of, 101

o nourishment in, 102

ts analysis of, 158

8 in bread making, 220
Potential energy, 13, 16

in food, 44

Prepumtwn of malt, 226
Preston's lentilalmo bread, 288
Properties of dextrin, 39

" dextrose, 40
A maltose, 43
P saliva, 49
33 gastric juice, 59
5 bile, 65
Proteids, 21
$i action of pancreatic juice
on, 68
4 5 gastrie juice on,
59
5 formation of urea from, 70
- in mormal diet, 84

L waste in whole-meal, 187
Protoplasm, 15
Ptyalasis of starch, 53
Ptyalin, 50, 51

% action of, ¢n starch, 52
Puecinia graminis, 207
Purple cow wheat, 209
Putrefaction in bread, 303

QuicRENING of fermentation, 227

RENNET ferment, 62
Rhinanthus, 209
Rice in bread, 158

., analysis of, 158
Rickets, 915, 811
Rizine bread, 204
Rusks, 233
Russian whent, 37
Hye starch, 39

4 bread, 223

sy flonr, 224

SACCHAROMYCES cerivesim, 98
Sago, 32
Saliva, functions of, 49

ys  properties of, 49

y»  analysia of, 50
Salivary glauds, 49

INDEX

SBalts, functions of, 20
s+ in whole-meal bread, 173
Scotch bread, 142
Seatellum, 91, 247, 250
Seatree’s health bread, 283
Secretion of gastric juice, 58
Secretory epithelium, 247,249
Semolina, 263
Small intestines, digestion in, 72
Smith's germ bread, 252
Smut, 298
Soap in intestines, 70
Sour bread, 129, 228, 304
Sources of musenlar waste, 10
Sphincter muscle of stomach, 57
Spleen, 47
Stale bread, 139, 141
Starch, 14, 27, 32
sy action of ptyalin on, 52
s action of diastase on, 259
,y  digestibility of, 196, 184
;3 distribution of, 33
3 formuln of, 36, 261
»  mot a suitable food for
infants, 149
s,  Dolarisation of, 37
sy Lest for, 36
- grains 83
amylodextrin in, 36
dextrin in, 36
from potato, 84, 35

1 1]

e 7 rice, 36

" 1 rye, 38

by 7 wheat, 87, 38
%, ,; Tormation of, 34

5 s size of in wheat, 87

solution of by dia-
stase, 260
Stearin, 24, 33, 144
Stomach, 47, 56
Succinie acid, 41
Sucrose, 42
Suogar, 14
. formation of from starch, 88
y» Tormula of, 40
., fermentation of, 41
3 in blood, 277
,, urine, 277
test for, 40
Sulp‘hnt&s in nrine, 118
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Surplus food, 84 White bread, 0
Sweat, 8, D 5 adulterations of, 154
Syntonin, 32 v analysis ofy, 107
5 alum in, effects, 157
Taste, 136, 200 " carbon in, effects, 107
Taurocholic acid, 66 53 compared with milk,
Teeth, decay of, 215, 312 148
Temperature of body, 15 ¥ ealeinm phosphate in,
Test for dextrin, 30 120
s dextrose, 40 9 deficient in  phos-
55  starch, 36 phates, 120
Thoracic duct, 78 ¥ deficient in ivon, 122,
Toast, 141, 312 150
Tongue, 200 5 deficient in sulphur,
Treadwell wheat, 37 14
Trifolinm arvense, 299 - digestibility of, 126
Triticum wstivam, 91 - deticiencies of, 207
' hybernum, 81 T energy in 2 1b. lonf,
Triticumina bread, 234 115
Trypsin, 69, 250 o favourable to consti-
Tyrosin, 69, 188 pation, 153
T, flavour, 136
UrceraTion of bowels, 160 - how it may be made

Unfermentod bread, 158
Unleavened bread, 222
Unorganised ferments, 60
Uren, 9, 10, 28, 70
Uredo segetum, 298

,y  fietida, 208
Uric acid, §
Urine, 9
Uterns, 207

VALVULE conniventes, 195
Vegetable albumin, 32
Vienna bread, 143
Villi, 76, 77

» action of bran on, 196
Vou Bibira, 140

WASTE of body, 6-13

" of m'llril‘ll'., 10

sy in bread, 130
various foods, 135
whole-meal bread, 168,185
rye bread, 225
Wl.lent plant, 14
starch, 37
various kinds, 87
phosphorie acid in, 119

"
(}]

»n
3]
n

perfect food, 113

g loss in - weight by
evaporation, 140

3 mineral  matter in,

5 nourishment, 102

. nitrogen in, 105

53 nitrogenous ratio in,
111

» not a perfect food, 112

PR not anti - seorbutie,
151

e price of, compared
with other foods,
101-106

5 proportion of C to N

)

7 rice in, 158

. unsuited for infants,
147

i unsuitable for child-
ren, 122

R waste in, 130

waste in ash, 135
“rhult. nleaI analysis of, 05, 164
= bread, 162
mm]ysis of, 167
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phnr in, 180
deficiencies  of,
101 :

energy in, 172 ~ chil
effects of coarse, | Woody fibre, 130, 132, 1
09T TH( Wark of body, 12, 215
210 | Yrast, 41, 99
fine, advantages . brewers’
of, 214
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