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INTRODUCTION.

Few questions have lately engrossed so large a share of
the public attention, as that which relates to the adulteration
of our aliments. The time has now arrived when, thanks
to the progress of chemical and microscopical analysis, the
attempts so frequently made to adulterate food, are no
longer capable of concealment, and we hail with gratitude
and satisfaction, the recent efforts of Parliament to put a stop
to a practice, so injurious to the best interests of the
country.

With the view of attaining an end so important to the
health of the population at large, but more particularly to
that of the labouring classes, it appears to me that the first
step to be taken, is to investigate carefully and with-
out any exaggeration, the different modes employed
for adulterating our food, with their effects nupon health ;

and next to determine the causes which have led to these
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frandulent practices. For, as a skilful physician, having
to treat a dangerous disease, must, before he attempts to
cure it, look carefully into its nature and principle, and
ascertain the circumstances to which it owes its origin, so
should the Government, before deciding on the legislative
measures necessary for putting an end to the adulteration
of food, first make itself thoroughly acquainted with the
nature, extent, and cause of this most injurious practice.
Then, only, can it expect to find a practical and effectual
remedy.

Adulterations of food may be classed under three different
heads :

1. An inferior kind of food may be mixed with a su-
perior quality of the same article.

2. One or more of the constituents of an article of
food, may be artificially increased or diminished.

3. An entirely foreign substance may be added to the

genuine article.

The first class of adulterations, consists in the
conversion of a better into an inferior article of food,
and the greatest ingenuity is displayed in order to give
to this often fraudulent mixture, the appearance of the
genuine article, and thus enable it to be sold for much more

than its real value. The result of this practice, is to supply
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the market with a less nutritious and less valuable article of
diet ; still no poison has been added to it, nothing that is
likely to produce disease ; and, as Nature has ordained that
there must be different classes of people, and different
qualities of food, 1if the less opulent classes can live and
thrive upon inferior bread and inferior meat, the mixture of
these, with food of a superior quality, although in many
cases confrary to the principles of a sound morality, can
hardly be considered as seriously detrimental to the general
health of the population.

The second mode of adulteration, that of increasing or
diminishing one or more of the constituents of an article
of food, 1s, no doubt, in all cases, objectionable; still we
must sometimes submit to 1t, on account of the impossibility
of its being removed. Thus it is difficult, not to say 1m-
possible, to procure certain wines entirely free from aleohol
added previously to importation; the only inconvenience
~of the practice, in this case, when confined within certain
limits, 18 that of altering, and in general deteriorating the
taste and flavour of the wine. But, unluckily, this mode
of adulteration is carried on to a considerable, and, in some
cases, frightful extent, with other and more important ar-
ticles of food within our own immediate reach ; and, though
not introducing into the food any element of an actually
deleterious nature, gives rise to fraudulent practices well

deserving the attention of the Legislature.
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The third class of adulterations is more important in
a sanitary point of view., It frequently happens that cer-
tain substances, sometimes highly poisonous, are added to
our food, with the view of increasing its weight, or im-
parting to it a bright and pleﬁsing colour or aspeet ; and
this fraud has become in some cases so extensive, that very
dangerous symptoms and even death, may supervene from
the improper use of the very means, Providence has
placed at our disposal for maintaining the body in a healthy
condition. It also frequently happens that foreign ingre-
dients find their way into our food, on account of some im-
perfection in the method employed for their manufacture or
preparation, or from want of sufficient attention on the part
of the manufacturer. This source of adulteration, although
highly reprehensible, as denoting carelessness or want of
skill, can hardly be viewed under the light of a fraudulent,
and, still less, of a criminal practice.

The Analytical Sanitary Commission of the ¢ Lancet’ has
shown the public how different our daily bread is, from what
it ought to be; and the book recently published on the
subject by Dr. Hassall, chief analyst to the Commission,
1s full of extensive and useful information. The time
and labour EK[)EII{IEd-{]Il his work must have bheen very
considerable, and the country is greatly indebted to his
efforts for having placed, in so prominent a view, before the

eyes of Government and of the public, the present impure
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condition of various articles of food.  Still, I may perhaps be
allowed to add, after having perused Dr. Hassall’s book with
attention, that some of his deseriptions appear to me rather
exaggerated. It is of the utmost importance, that the author
of a work such as his, should not only be perfectly impartial,
but most carefully avoid overstating his ease ; he must re-
member that in no counfry in the world, has trade acquired
such an extension as in Great Britain, and that many honest
tradespeople might be seriously injured by an overcharged
statement. Besides, Dr. Hassall’s book, valuable as it will
prove as a reference, and in any step the Legislature may
think fit to adopt on this important subject, is rather to be
considered as a collection of voluminous reports, than as a
guide for the medical practitioner. It is under this impres-
sion, convinced by personal experience of the want of a text-
book, containing the simplest, and, at the same time, most
efficacious methods for detecting the nature of the adultera-
tions, to which our food 1s daily exposed, and encouraged,
moreover, by a few medical friends, that I beg leave to offer
this little work to the public. It claims no originality,
beyond the introduction of some chemical methods not
hitherto employed in the analysis of food; but I have en-
deavoured, as much as possible, to adopt a careful, and, I
trust, clear and satisfactory classification of the subject,
and, above all, to observe the most scrupulous accuracy in

every statement of facts.



: |
i 3 1 W i 1
]
UABORATORY OF F'H? i T 0 |




CONTENTS.

CHAPTER 1.

ON FARINACEOUS AND SACCHARINE POOD AND ITS ADULTERATIONS.

Flour and bread

Manufacture of flour

Baking

Qualitative analysis ::-f four : W'llt:r sl.:’l.mll, r-luteu alhumen grape
sugar, bran, fats

Quantitative analysis of flour .

Composition of wheat flour

Composition of bran

Microscopical structure of :st;m:h l:l“tl‘!tl"lt-lﬂli.ﬁ-} : ;

Mineral adulterations of wheat flour: Carbonate of magnesia, mrhmmtn
of lime, bone dust, phosphate of lime, sulphate of lime, clay, and
alum

Synoptical table shml. ing how tn analyse ﬂnur : :

Diseases of cereal grasses: the ergot, bunt, smut, rust, mildew, nhrm
tritici, wheat midge -

Adulterations of bread: Alum, hards and stul‘f sulphate of mppcr arsenic,
water

Cocoa; its composition nnrj mmmsmplcal struntnm :
Adulterations with animal fats and oils, starch, sugar, nmleral suh-

sl:an-::na

Sago :

Arrow-root (Maranta, Gur{:uma, T‘mc. ﬂ.rmn Mauihot, T’ulntn]
Adulteration with Sago Starch dl'l!] Potato Flour

PAGE
1
2
4

10
13
14

15

17
22

23

28
A1
a3
b



xil CONTENTS.

PAGE
Revalenta : : : : : ; . . 'Bb
Semolina : : ; : 4 . 85
Sugar - - : . . 3

Cane Sugar and G‘-rapn Suqm' Java, Havannah, Brazil, Bengal,
].Ianntlus Cuba, Madras Sugars : - . 38
Mechanical and chemical impurities of sugar y i . B
Adulterations . 39

Colours employed in ﬂonfmtmlnrj Hcd Yellow, Hlue '[;rree:n Brown,
Purple . - : : : S 1

CHAFPTER II1.
ON SPICES AND THEIR ADULTERATIOXS.

Pepper 45

Malabar, Pﬂnanq, Sumatra, Telimhﬂn Common Whlle, :m-:l Enghsh
Bleached : . ; : : . 46
Structure . : . A7
Adulterations with gmund rice, p&pp&r husks, E:(: : . 48
Cayenne Pepper . ; : - . 49
Composition - : : : . . 50
Structure : 51

Adulterations with red l-::mi salt, brmk dust, red mhre, cmna'lmr

around rice ; : . : - e
Mustard (Black and White) - : : : . B3
Structiire ; : ; : : T
Adulterations 3 ; . : - 1
Ginger . . . bb
Jamaica, Unmnmd Malnhar, and nther vnnetms - 4 . 56
Analysis of ginger, and adulterations : ; . by
Turmerie : p . : ; : S
Strocture : : : ; : . b9
Cinnamon . : : : . . &9
Structure and adulteratmns ' ' - v Al
Cassia . : : : : - 61
Varicties and adulteratmns 3 : : . B9
Nutmeg . ; : g ; BT i
Varieties . : : : . B8
Structure and adu.ltemtluns : . : : . b4

Maece : Varieties and strueture ; : : .- Bb



CONTENTS. xin

FAGE

Cloves . ! . : . o I5G
Structure and adultf:mtmna ' " . : 2y B
Pimento, or Allspice : . : . 69
Strueture and adult.cratlmm : ; : : A1)
Mixed Spice ; : : : - h L
Curry Powder ; composition : : R i |
Strueture : . : : ; SR
Adulierations : : : : : SRR

CHAPTER [1L

ON INFUSION OF YVEGETABLE SUBSTANCES.—OTHER FLUID VEGETABLE FOOI»
AND THEIR ADULTERATIONS: TEA, COFFEE, SAUCES, OLIVE OIL.

Tea : ; : : ; : S
Botanieal deseription ; : . : s D
Mode of preparing black tea ! g , ey

- green tea . : ‘ : i
Lhemmal composition . . §9

Adulterations of black tea: Leaves ::tlf British pla.nh m.tmustul tea-
leaves (illustrations of tea-leaves), catechu, la veno beno,
Chinese botanical powder, gum, stareh, sulphate of iron, rose
pink, logwood, graphite, tale and soap stone, indigo, turmeric

powder . 50
Report of the Unuumssmn of the Laucct’ 0L ttu;- Rdullmatmm al
Black Tea - R ]

Adulterations of green tea: l’msamu hlun: mmeml areen, -.-;ar:h
gris, arsenite of copper, Dutch pink, chromate of potash,
bichromate of potash, chromate of lead, chalk, gypsum, car-
bonate of magnesia, Chinese tea dye. Spurious green tea of

British fsl.hnc.ntmn : S |

Report of the Commission on the ﬂ.dultﬁ r.il,lc-ns of Green "Iu . 96
Collee : : ; : . ; S
Structure . : . : . . 0§

Different kinds : Mocha, Madras, Ceylon (native), Mysore, Brazil
(Rio), Brazil (Bahia), Costa Rica, Ceylon (Plantation Pea-

berry), Ceylon (Plantation) . ; : . 100
Chemical composition and analysis of coffee ! AN T
Adulterations : : . : . 103

Clicory ; - : : : . 104

Structure of rm::t : - : ; . 105



xiv CONTENTS.

FAGE
Adulterations of chicory: Carrot, parsnip, mangold wurtzel, beans,
coffina, roasted corn, biscuit powder, burnt sugar, oak-bark tam,
mahogany, horse’s and bullock’s liver, Hamburg powder, red earth,

and Venetian red, or sesquioxide of iron : - . 106

Report of the Commission of the * Lancet’ on the adulterations of chicory 108
Abstract from Messrs. Graham, Etcuhﬂuse, and ﬂam]ﬂ:ell’s Report

I:t-!ﬂ}lﬂ:l 3 + . 1']3&
Saunces and their adult::ratmns s : ; . 109
Olive oil and its adulterations ; : . . . 110

CHAPTER 1V.

ON FERMENTED BEVERAGES AND THEIR ADULTERATIONS,

Aleoholic and acetous fermentation . : : -
Wine : its acidity, sugar, alcohol, and salts . : 5 . 114
Beer ; : . : : . . 116
Spirits : Brandy, Gin, Whiskey, Rum, Arrack or Rack, Ligueurs and
Compounds - : . ) . . A0y
Analysis of alcoholic fluids . : . 119
Determination of sugar by volumetrie meaauremeut . ; . 121
= o with the saccharometer . - . 122
- i by fermentation : h 3 .. 125
3 aleohol : . 126
Table showing the different densities curmspuudmn to mmtures of
alcohol and water . . 198
Adulterations of wine: acids and lees, culouring matters, alm]ml.
Artificial wines . 129
Adulterations of beer with wnl.er sugm' burnt suga.r or tre&nlc, salt,
and sulphate of iron . 133
Adulteration of spirits with water, Un]reunc pcppt:r, cinnamon, cassia,
compounds containing sulphurie acid, and lead : 135
Report of the Commission of the ¢ Lancet’ on the Adulterations of E-pmts 136
Vinegar and its manufacture 4 : 1 : . 136
Chemical analysis of vinegar . 138

Adulterations of vinegar with water, sulphune amd burnt sugar, a-:}pper,
and lead : : g . : . 138




CONTENTS. XV

CHAPTER V.

ON ANIMAL FOOD—MEAT, FISH, MILE—AXND ITS ADULTERATIONS,

PAGE
Chemical composition of flesh ; ; ; ;19
Cooking of meat : 1 ] . 5 . 143
Putrid meat : its poisonous effects . - : . 144
Diseased meat, not poisonous : : i : . 145
Milk ; its constituents : : : : . 146
Different kinds of cheese, analysis of . . 147
Determination of the specific gravity, eream, fatly matl'.rrs c:lu:csz:, sugar
and saline matters in milk . . 148
Adulterations of milk : Water, flour, milk of 1lnmnd5 gum cum llngu.
canth, chalk, turmeric, sugar, cerchral matter, carbonate of soda,
zine . ; . 150
Report of the Eﬂnumsamu of I,hn- Lancet” . : S -

CHAPTER VI.

OX MINERAL OR INORGANIC FOOI) AND ITS ADULTERATIONS : SALT AND WATER.

Salt, or chloride of sodium . ; : . . 154
Extraction of salt ; : : . : . 155
Adulterations of salt : : : : . 156
Water 3 157
Characteristic prupurtu:s of the hcst drml-;-wntm' smd Lx,ammataun nf
water in order fo detect its impurities . . . 158
Professor Faraday’s experiments on the muddiness of the '!Ilanms . 159
Chemical examination of water . 159
Carbonie acid, sulphuretted hydrogen, ﬂx\'gen, nitrogen, :md ammonia in
water ; : . 160
Detection of aub«staum auspnndcd in wah::r : : R 1
Microscopical examination of the deposit : i . 162
Methods employed to purify water - L
Sources from which water derives its solid cnnstltuuuts . . 164
Thames water : : . . 165
Organic matters in Thames water {dlnatratmna} : : . 167

Results from the analysis of different waters . . : . 149



"BEErvat 10 |
3 - - -
| {1 §
[ il | T i
¥ e 1 1




OUR FOOD,

HOW IT IS ADULTERATED.

CHAPTER I

ON FARINACEOUS AND SACCHARINE FOOD AND ITS
ADULTERATIONS.

1. FLOUR AND BREAD.

By far the most important article of food is hread; meat
being denied to thousands who, in this country, live upon
little more than bread and butter, potatoes, and tea. This
valuable food can be prepared from the seeds of various
plants, as wheat, oats, rye, barley, Indian corn, potato, rice,
&c.; but, from its peculiarly nutritive and wholesome
qualities, wheat is most generally—I might say, all but
exclusively—employed for the manufacture of bread, pro-
perly so called.

Oat bread is much used in Scotland and the north of
Ireland, in the form of oat cake; rye read is an important
article of food in Russia, but we seldom meet with it in

1
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England ; Zadian corn is sometimes made into bread by
English bakers; ice flour is scarcely ever used for that
purpose. But let it be understood that if bread gene-
rally consists of wheaten flour, wheaten bread is liable to
be adulterated by every one of the meals just mentioned.

I purpose in the following pages—

1. To allude shortly to the manufacture of flour from
grain, and its conversion into bread.

2. To give an account of the chemical composition of
flour and its chemical analysis, both as to the quality and
quantity of its constituents; and to describe the micro-
scopical appearance of the different flours.

3. 'T'o msist more particularly on the adulterations which
wheaten flour, and consequently bread, is subject to, and
show the most practical and correct methods of determin-
ing the existence and nature of this fraudulent practice.

L. Manufacture of flour—Wheaten and other flours
are prepared from the grain, in the flour-mills ; the grain
is thereby reduced into a very fine powder, which, being
sifted by a special mechanical contrivance, is separated into
pure flour, bran, and impurities. With the view of obtain-
ing the flour as free as possible from extraneous substances,
modern mills are provided generally with three kinds
of cleansing apparatus. The first consists of a series
of sieves, which separates the coarser foreign particles
(stones, straw, &c.) from the grains and finer impurities.
The second 1s a sort of mill work, the stones of which are
so far separated from each other that the sharp points of
the grain alone are ground off, which in themselves contain
no flour. The third is intended to free the surface of the
grain, by attrition, from dust and dirt ; and this is effected
by a cylinder lined with brushes, which scrubs the grains



FARINACEOUS AND SACCHARINE FOO, H1

against the cylindrical file-like surface of the box in which
it moves. The dirt is then blown away from the clean
grains by means of a current of air produced by a fan.

The meal upon leaving the stones is always hot, in
consequence of the friction to which it has been exposed.
Warm meal heaped up is sure to spoil; it is therefore
cooled by machines, which spread out the ground flour into
thin layers, and constantly stir it about with a species of
rake.

Another circumstance pernicious to the quality and
durability of the meal is the moistening of the grain by the
miller, as very dry grain is much more difficultly ground
than moist. This very slight degree of dampness has a
tendency to produce decomposition, and thereby the forma-
tion of a small quantity of sugar, in meal which would
nevertheless be generally considered of very good quality ;
but this influence is sufficient to extend the decomposition
to the entire destruction of the meal, which turns mouldy
and acid. The mass of flour becomes acid chiefly in the
centre, and in this state has a tendency to ball together in
lumps, acquiring a rough nature, like coarsely ground
gypsum, and 1s much less fit for bread.

The facility with which flour is spoiled by heat and
moisture, particularly at sea, 1s the reason why the trade in
corn is not universally superseded by the frade in flour.
By drying the grain, as in England, at a low temperature
in a kiln, the flour is rendered more fit for keeping, but in
other respects the practice has disadvantages, which are
obvious when English i1s compared with American flour
that has been ground from undried grain. English flour
is not so white, often spotted (partly from the dust of husks
or from the grains being imperfectly cleansed), but it is
dryer, and keeps better. American flour is the whitest of
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all; prepared in better sifting machines, it has a soft, not
gritty feel like the former ; it is cooled 1n especial apparatus,
whilst the former is allowed to cool in sacks.

The only method of securing flour of the quality of the
American and the durability of the English, would be to
grind unmoistened, or, when the stones are soft, slightly
moistened grain, but at all events undried grain, and to dry
it at a low temperature before packing, as has been prac-
tised in some places for sea-transport with the best results.

The quantity of the various mechanical constituents of
wheat grain exhibited in the following analysis was ob-
tained from flour manufactured in a new mill at St. Maur,
near Pars -

Flour of first quality 72 lb.
»  second ,, 3
. thind 8
Coarse bran 7
Fine bran 10
Black bran meal . 3
Separated by sieves 1
Liost 1
100

Baking—When meal is worked up with water, and ex-
posed to a heat of 100° C, (212 F.), the starch which forms
the greatest part of the flour becomes converted from the
msoluble into the soluble state ; but the cake is firm, dense,
and compact, and very difficult of digestion. When the
heat 1s such that the surface only attains the above tempera-
ture, the mass is in general doughy internally ; this kind
of bread was universal in former times, and is still eaten
in Scotland, the north of India, and Affghanistan. The
art of baking bread consists in producing a crust or roasted
portion, and a crum. For ensuring the porosity of the
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bread, the dough is made to ferment by the action of
leaven or yeast, previous to its introduction into the oven.
‘I'hree materials, therefore, are indispensably necessary to
bread, namely, meal, leaven or yeast, and water. 'To these
salf may be added as equally essential,

Leaven, much used in France, Germany, and Switzerland,
consists of a portion of the dough already undergoing
fermentation ; and, according to Liebig’s views, it has the
property of inducing by ifs presence a similar molecular
change and chemical decomposition in the fresh dough with
which it is mixed. Yeast, employed in England instead of
leaven, is obtained from the fermentation of the wort in the
manufacture of beer; its chemical composition bears a
strong analogy to that of leaven; and it possesses the same
power of inducing the fermentation of the dough. Fer-
mentation raises the dough by the evolution of gas through
its entire mass, the gas in question being carbonic acid ;
a small quantity of sugar and some alcohol also result from
the same process, these various products owing their forma-
tion to the decomposition of a part of the starch, and a little
sugar preexisting in the flour, from the action of the fer-
ment. During the process of baking, the whole of this
alcohol and some carbonic acid are given out by the dough,
and consequently a loss of flour is incurred. The reader
will be astonished at the amount of alcohol, or spirits of
wine, dissipated by the heat of the oven; thus, in London,
the quantity of bread consumed annually, supposes the
evolution of about #ree kundred thousand gallons of spirits,
which, at the price of nineteen shillings per gallon, would
be worth fwo hundred and eighty-five thousand pounds.
All the experiments undertaken with the view of prevent-
ing the loss of this alcohol have failed ; and in the military
bakehouse at Chelsea, twenty thousand pounds have
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been expended in vain upon a collecting and condensing
apparatus.

For the purpose of avoiding the loss of substance re-
sulting from the fermentation of the dough, the addition
of carbonate of soda and hydrochloric acid were recom-
mended first by Henry, as a substitute for fermentation,
and the process was patented, in 1837, by Whiting. Some
time afterwards, Dr. R. Thomson observed, that a sack of
flour yields only one hundred loaves, by the fermentation
process, while, on the 1mproved system, it would yield one
hundred and seven loaves. According to other experiments
by Frickinger, the saving would not be so considerable;
but still it would be sufficient to cover the cost of the new
raising material. The chemical action resulting from the
addition of bicarbonate of soda and hydrochloric acid to
the dough, is interesting ; the bicarbonate of soda is de-
composed, yielding free carbonic acid, which, from its
gaseous form, permeates and raises the mass, and chloride
of sodium or common salt, a substance added at all events
during the baking in the fermentation process. In Ger-
many, carbonate of ammonia is occasionally used, instead
of hydrochloric acid and bicarbonate of soda. 'The heat
of the oven induces the escape of this substance in the form
of a gas, and it is entirely volatilized after the baking,
leaving wide interstices in the dough. Unfortunately,
bread prepared by this method is tough, and unequally in-
flated ; and consequently heavy and difficult to digest.

During the process of baking, the dough becomes
much lighter from the loss of water; when, therefore,
the bread is required to be of a certain weight, this
loss must be calenlated upon in forming the loaf.  Accord-
ing to Accum, seven pounds of flour yield ten pounds
of dough, and eight pounds three quarters of bread.
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According to Ilerbstiidt, three pounds of flour yield
four pounds of bread. In the military bakehouse at
Hanover, eight pounds five ounces of dough are required
for a seven pounds loaf. I might add many interesting
details upon the manufacture of bread, but they would be
altogether misplaced in this little work, where I propose to
call the attention of the reader more particularly to the
adulteration of food.

Flour may be obtained from any kind of seed containing
much starch, and in the majority of cases, the different
meals thus prepared will exhibit the same characters to the
naked eye. It is obvious, therefore, that the methods we
possess for detecting the characteristic properties of different
flours are of the highest value, as they enable the observer
not only to determine which is the flour under exami-
nation, but also to find out with the greatest accuracy if a
particular flour is perfectly pure, or has been mixed up
with other meals previous to its being converted into
bread.

Moreover, not only are flours to be met with fraudulently
mixed together, but also entirely foreign substances are
occasionally added to them ; both these adulterations escape
completely the serutiny of the naked eye, and would remain
unknown, were it not for the methods of investigation we
possess, depending upon the following chemical and micro-
scopical properties of flour.

2. Chemical composition and analysis of flour.—The
normal constituents of any kind of flour are water, starch,
gluten or fibrin, lignine from the bran, a small quantity
of albumen, of sugar, of dextrine, and finally, inorganic
or mineral salls.

The qualitative analysis of flour, or the determination of
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the presence of the substances just enumerated, is best
effected as follows :

A sample of the flour being gently heated in a glass tube,
water will be disengaged, and the vapours by collecting on
the cold upper part of the tube, will show that it contains
more or less moisture. The flour is next to be kneaded
with enough water to make it into a semifluid paste, and
tightly tied up in a towel or piece of clean calico; this
dough when squeezed in pure water, with the thumb
and index-finger, will give out starch under the form of
a granular substance, falling down to the bottom of the
vessel. On boiling this, or any other fluid which contains
starch in suspension, the granules will be noticed to
swell and finally dissolve, yielding a solution, which if
considerably diluted with water and mixed with weak
nitric acid and iodide of potassium, acquires a blue
colour.

The dough having been thoroughly expressed under
water, nothing is left in the calico but the fidrin or gluten,
(with perhaps a few particles of bran,) whose chemical
properties may now be examined ; its fibrinous consistence
will suffice, however, to show ifs presence ; after a few hours
the starch obtained by the above process, and suspended in
the water with which the flour has been washed, subsides
to the bottom of the vessel ; the upper part of the fluid, now
become clear, 1s decanted and tested, first, for albumen ; for
this purpose, heat is applied to a sample of the clear fluid
and when boiling it will become turbid and deposit flakes,
owing to the presence of this substance. The above result
is confirmed if a few drops of nitric acid added to the
turbid liquid do not dissolve the deposit. The fluid also
usually contains a little grape sugar, which substance is
detected by means of-sulphate of copper and caustic potash,
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dissolved in water. Enough sulphate of copper is added to
a sample of the clear aqueous extract to give it a decidedly
blue colour; the potash solution poured into this mixture
will first induce a precipitate, disappearing, however, when
an excess has been used, and a dark blue fluid is thus
prepared, which is now to be heated; as soon as it com-
mences to boil (if any sugar be present,) a red precipitate
will occur in the liquid, subsiding to the bottom of the test
tube, and consisting of suboxide of copper.

In order to avoid the trouble of preparing solutions of
sulphate of copper and caustic potash as often as a test for
grape sugar is wanted, a test fluid can be conveniently
made by adding, first, a small quantity of potash to a
solution of sulphate of copper, and then adding enough
tartaric acid to dissolve the precipitate thus obtained.
By mixing, subsequently, a large quantity of potash with
this solution, it will acquire a deep blue colour, and may
be preserved in this state as an excellent means of detecting
the presence of grape sugar.

Another sample of the clear fluid extract from the flour
deprived of albumen by boiling and subsequent filtration,
is now evaporated to dryness, and the residue boiled with
alcohol to remove all the sugar; the substance insoluble in
alcohol consists of dextrine, which differs but slightly from
gum, or mucilage. When dissolved in water, and boiled
with a diluted mineral acid, dextrine as well as gnm 1s con-
verted into grape sugar; thus, with the tartrate of copper
and potash test, the presence of these substances may also
be determined. A small quantity of dran is usually found
in flour; it is obtained by mixing the flour with a large
quantity of water, and then decanting the fluid before
the starch has time to subside. The bran will then be
observed settled at the bottom of the vessel.
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The futs contained in flour are best separated by treating
the meal with cold ether, and evaporating the ethereal
extract to dryness. Finally, the inorganic salts or askes
are obtained by incinerating the flour in a platina capsule.
The analyst having proceeded so far, and convinced himself
of the presence or absence of the normal constituents of
the flour under examination, 1s to continue his investiga-
tion with regard to the quantitative composition of the
meal; he mow requires a balance, but a very delicate
instrument is not absolutely necessary. The process to be
followed is much the same as that recommended for the
qualitative analysis ; a weighed sample of the flour, say two
grammes (about 30 grs.), is dried in the water bath and
re-weighed, the difference showing the quantity of water
present. The same sample of flour, or another weighed
quantity, if preferred, is now tied up in calico and ex-
pressed under distilled water with the thumb and index
finger until it does not yield any more starch. 'This opera-
tion must be performed very carefully, lest any of the fluid
should be lost ; it will be found necessary to wash the flour
with small successive quantities of pure water, collecting
the whole fluid into the same vessel. This part of the
analysis will last about two hours; when finished, the
analyst may throw a little pure water on his fingers with a
pipette and add this fluid to the main solution. The
string binding the calico bag being now unfastened, the
gluten will be found comparatively pure, and by scraping
the cloth carefully with a blunt knife it may be removed
and conveyed to a watch glass to be dried on the water
bath and weighed."

! The weight of fibrin obtained by this method is rather below the true esti-
mate ; the result would be somewhat more aceurate by weighing the dried
calico withont and with the dry fibrin, and caleulating the difference between
the two weights, eare being taken o wash the calico thoroughly before using it.
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The starch is determined as follows : ascertain the weight
of the fluid obtained by the above process, and allow it to
stand undisturbed for some hours in a-.beaker covered
with a glass plate, to enable the starch to subside; then,
let a certain amount of the clear liquid be decanted in
a weighed capsule, and weigh the capsule again with the
fluid; it is next to be evaporated to dryness on a water
bath, the residue obtained thoroughly dried and then
weighed, the quantity of water being thus determined.
Whilst this operation is proceeding the analyst will evapo-
rate also to dryness the remainder of the fluid contamming
the starch, whose weight has already been ascertained, and
this residue, when dry, is also to be weighed. The amount
of the starch may be calculated by the following proportion :
The weight which the clear fluid lost by evaporation is
to that of the solid residue it contained, as the weight of
the water lost by the evaporation of both fluids is to @
or the weight of the whole residue soluble in water; by
calculating this proportion, and subtracting the result from
the sum of the weight of both vesidues, fke amount of
starch will be obtained. 1 have employed repeatedly this
method, and believe it to give correct results.

To determine the amount of sugar in the sample of flour
examined, the dry residue from the clear flmd is boiled
with alcohol, and the solution decanted ; the residue being
again dried, and weighed, and subtracted from the weight
of the residue previous to the addition of alcohol, the
difference between the two weights will represent the
quantity of sugar. By calculating the followmg proportion
the total amount of sugar is ascertained. The weight of
the residue in the clear fluid is to the weight of the sugar
obtained, as the weight of the residue of the whole clear
fluid, the result of a previous caleulation, is to 2.
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The weight of the dextrine has been already deter-
mined : it is the difference between that of the sugar and
the weight of the residue left by the evaporation of the clear
fluid ; the total amount is to be caleulated by a proportion
similar to the above. The albumen of flour 1s usually
weighed with the dextrine.

The quantity of fatty matters contained in a given amount
of flour ean be ascertained by treating a weighed quantity
of flour with ether, evaporating this extract to dryness, and
weighing the residue.

The weight of the inorganic salts is determined by
burning a known quantity of the flour.

For the determination of the quantity and quality of
gluten, an ingenious contrivance has been invented by Mr.
Hubart, and termed the aleurometer, which is deseribed
in Dr. Hassall’s book. It consists of a hollow copper
cylinder, about six inches long, and from three quarters of
an inch to an inch in diameter. It has two principal parts,
the one, about two inches long, is closed at one end, forming
a kind of cup capable of containing about 200 grains of fresh
gluten ; it screws into the remainder of the eylinder. The
cylinder being charged with gluten, 1s heated to about
420° in an oil bath; by this treatment the gluten swells
more or less in the tube according to its quality ; its increase
or decrease in bulk may be measured with a graduated stem.
Good flours furnish a gluten which augments to four or
five times its original bulk ; but bad flour gives a gluten
which does not swell, becomes viscous and nearly fluid,
adhering to the sides of the tube, and giving off occasionally
a disagreeable odour, whilst that of good flour merely
suggests the smell of hot bread. To this we may add, that
the practical importance of the instrument is diminished by
the necessity of separating the gluten from the flour pre-
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vious to its introduction into the test-case; moreover, this
method 1s caleulated to show rather the quality of the
gluten than its quantity.

The corn-chandlers and bakers, to determine the quality
of their flour, make a sample into a paste with a little water,
and draw it into a thread, or spread it out into a thin
sheet with the thumb and index finger, and they judge of
the quality of the dough from the length to which it may
be drawn or spread out.

The chemical composition of flour of the same kind may
vary between certain limits, so that a shight increase or
diminution of its constifuents is not an indication of its
being adulterated. Thus, Payne found the amount of
gluten to vary in four varieties of wheat from nine to twenty-
two per cent., and, what is of interest in reference to the
bran, a diminution of gluten towards the internal part of
the seed, so that the proportion of flour which remains in
the bran is richest in gluten. Analogous results were
obtained from Fiirstemberg in wheat bran.

According to Dumas, the composition of wheat flour is
as follows :

Wheat Flour Didessa flinty. Odessa soft.
Water . ; 10-00 : 12-00 . 1000
Gluten . : 10-96 : 1455 . 12:00
Starch 2 - 71:49 : 6650 : G2-00
Sugar . : 4-72 i 848 . 736
Dextrine . A 3-32 - 490 : 581
100-49 9643 97-17

The following 1s the mean between two analyses of the
same flour which I performed in my laboratory :
100 parts of the dry flour contained—

Starch e e : A . 82043
Gluten : : : ! . 54950
Sugar : ; : - . 5200
Dextrine ; : - ; . %002

09-19%
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The average composition of bran is represented as follows,
by Johnstone :

Water : ; : - 13
Gluten and albumen, coagulated : 2 398
Ol ; - ] . : e
Husk and a little starch : . . bbb
SBaline matter (ash) . ! : 8

100-0

From the large quantity of gluten known to exist in
bran, it may be concluded that, in the present system of
grinding, the most nutritious portion of the grain is not
contained in the flour. The husk in good wheat amounts
on an average to fourteen or sixteen per cent. of the entire
weight, though the quantity separated at the mill is often
not more than one-ninth or eleven per cent.

Microscopical characters of flour.—The microscope
affords means of detecting readily any kind of flour from
the form of its starch corpuscles. Wheaten flour is often
adulterated with an inferior farina, so that it is of the
greatest importance that the analyst should be acquainted
with 1ts microscopical character. The accompanying wood-
cuts show the forms of the starch of wheat flowr, potato
flour, barley flowr, rye flour, Indian corn flowr, rice flour,
arrowroot, sago, bean, oaf, and pea.

To obtain the starch for examination, let the flour be
kneaded into a thin paste with water, and then squeezed
through ealico. To extract potato starch, pound the raw
potato in a mortar, and then strain the pulp through a
cloth ; in every case the starch will fall to the bottom of the
fluid, in a state fit for microscopical examination. If the
observer should wish to see the starch granules in the vege-
table cells, he must prepare a very thin section of the grain
with a sharp knife or a razor; place the section on the




Wheat Starch. Potato Starch. Barley Starch.
(Magnified 200 diam.) {Mag, 280 diam.) {Marg. 2 diam.)

Ryre Starch, Indian-Carn Starch. Riee Starch.
(Mag. 200 diam.) (Mag, 200 diam.) (Mag. 290 diam.)

Arrowront Slarch. Hago,

Bean,
(Mag. 200 diam.)

Substance and Tair of the Oal.
(Mag. 200 diam.) i

Section of the Pea (internal stracture).
Mag. 20 diam )

Seetion of Bean (internal structure),
{Mag. 110 diam.)

(Phe abare kaee all Seei degu with the Camera Racide)
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microscope glass, moisten it with a drop of water, and cover
it with a piece of thin glass, when, if the section is suffi-
ciently thin, the structure will, under a low magnifying
power, be beautifully displayed. Starch corpuscles, boiled
in water, swell, and finally burst, losing their original
structure, so that, when intended for microscopical exami-
nation, it is important not to extract them with hot water. A
glance with the microscope will therefore enable the observer
to ascertain at once whether a sample of any kind of flour
be pure, or mixed with other farinw.

3. Apurrerarions oF Wuear Frour.—The substances
principally employed for the purpose of adulterating genuine
wheat flour are polato starch, bean flowr, Indian corn flour,
rye flour, rice flour, alum, chalk, carbonate of magunesia,
silica, clay, bone dust, and plaster of Paris (sulphate of lime).
I have already given the reader illustrations of the micro-
scopical characters of the various kinds of starches (sce
p. 15), and shall add no more to this subject at present.

To determine the nature of the mineral substances with
which wheaten flour may be admixed, the analyst must
have recourse to chemical methods; still, in many cases,
he will also obtain much valuable information from the
microscope.

Mineral Adulterations.—1. Carbonale of magnesia and
carbonate of lime—When added, together or indivi-
dually to new or inferior flours, these substances improve
the colour and increase the yield; the adulteration may
be carried to the extent of from ften to forty grains of
carbonate of magnesia, being mixed with one pound of
tflour. This practice must be injurious to health. The
wicroscope will aid in this case, by revealing the pre-
sence of small specks mixed with the starch corpuscies,

!
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and insoluble in water; if dilute hydrochloric acid
dissolves entirely these particles with the evolution of car-
bonic acid, carbonate of lime or carbonate of magnesia are
present. To distinguish between them, burn a sample of
the flour to a white ash on a foil of platinum, dissolve the
residue in dilute hydrochloric acid, and filter; finally, add
to the filtered fluid ammonia and phosphate of soda ; the
occurrence of a crystalline precipitate will be a proof that
the amorphous particles seen with the microscope, consist
partly if not entirely of carbonate of magnesia. If no
crystalline precipitate be formed, to another sample of the
original solution add ammonia and oxalic acid,the appearance
of a precipitate msoluble in acetic acid will show the pre-
sence of lime. If the co-existence of lime and magnesia or
their carbonate be suspected in flour, the ashes of the
mecinerated meal, being dissolved m weak hydrochloric acid,
are tested first with ammonia and ecarbonate of ammonia,
which throws down all the lime in the form of carbonate of
lime ; the fluid filtered from this precipitate is now mixed
with phosphate of soda and more ammonia, when the mag-
nesia will be precipitated in the crystalline combination
known as the phosphate of ammonia and magnesia.

To determine the amount of lime and magnesia contained
in the ashes of a weighed quantity of adulterated flour, the
analyst must proceed as directed for the qualitative analysis
just deseribed ; the lime and magnesia precipitates are to
be collected on separate filters, and subsequently burnt
and weighed.! This method does not yield chemically
exact results, they can only be considered as approxima-
tions, but will suffice for all practical purposes.

100 parts of the burnt magnesia, precipitate y Phosphoric acid, 63-36.
or pyrophosphate of magnesia, contain . } Magnesia, 36°64

100-00
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Bone dust, or phosphate of lime—For the detection of
this adulteration a knowledge of the structure of bone-
tissue and a microscope may suffice; in case the reader
should not be acquainted with microscopical physiology, he
may again call in aid chemical analysis, and by a very short
and easy process detect the adulteration ; this is done by
burning the suspected flour to a white ash, a portion of
which is subsequently treated with water, and filtered; if
the substance on the filter dissolves by the addition of dilute
hydrochloric acid, without the evolution of carbonic acid ;
and if in this solution, neutralised with ammonia, oxalic acid
produces a granular precipitate, insoluble in acetic acid, and
molybdate of ammonia with nitric acid, a yellow precipitate
when the mixture is heated, the foreign substance is proved
to consist of phosphate of lime. Another short method is
alluded to in the synoptical table of the adulterations of
flour. (See page 22.

Sulphate of lime—When sulphate of lime (gypsum,
or plaster of Paris) has been added to flour, the ope-
rator 1s first led to suspect the fraud by the appear-
ance under the microscope of small amorphous particles
having no organized structure, and mixed with the starch
corpuscles ; if the addition of hydrochloric acid does not
decompose them, with evolution of carbonic acid, these
molecules consist of sulphate of lime, or silica (sand). A
sample of the flour is now burnt on a charcoal support,
mixed with a little carbonate of soda and borax, and fused.
The fused mass being placed upon a clean silver surface,
say a bright shilling, and a drop of water being added, if
sulphate of lime is present a black stain will be pro-
duced on the shilling, with the evolution of sulphuretted
hydrogen. On washing the silver, the spot becomes evident.

Silica (sand) may exist in flonr from its being added
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with the view of adulterating the meal, or perhaps being
detached accidentally from the millstone. Its presence
can be detected, along with that of clay, by the occurrence
of small particles in the field of the microscope mixed with
the starch corpuscles, and which, by the application of the
above-mentioned tests, are not found to consist of bone
dust, carbonate orsulphate of lime, and carbonate of magnesia.
A better means, however, for discovering the existence of
silica in flour is to fuse a sample of the ashes of the farina with
a small quantity of microcosmie salt (phosphate of soda and
ammonia), and then expose the mixture to the blowpipe
flame on a platina wire, a bead will thus be formed,
remaining perfectly transparent if no silica be present, and
exhibiting opaque specks if it should exist therein, even in
the smallest quantity. (Plattner, ¢ On the Use of the Blow-
pipe,” p. 239.)

Clay, or Silicate of alumina.—The presence of this
adulteration may be detected by treating the ashes of
the flour with water; an insoluble residue will thus be
obtained, which, when placed on the charcoal support,
moistened with nitrate of cobalt, and exposed to the blow-
pipe flame, assumes a beautiful sky-blue colour. As a
further proof, let the insoluble residue be tested with
microcosmic salt in the blowpipe flame, for the detection of
silica,

Alum (sulphate of alumina and potash, or sulphate of
alumina and ammonia) is very often employed for the
adulteration of flour, with the view of increasing the
white appearance of the bread, and its power of re-
taining water. As alum is soluble in water, its pre-
sence 1s to be looked for in an aqueous extract of
flour. 1If a sample of the meal be mixed with water, the
fluid expressed through a cloth, and allowed to stand for
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some hours, a comparatively clear liquor is obtained. A
small quantity of the fluid being decanted, if a precipitate
18 induced therein by ammonia and chloride of ammonium,
with the application of heat, alum is very probably pre-
sent; for a confirmatory test, the precipitate may be
collected on a filter, dried, and burnt on a charcoal support
with the blowpipe flame; a few drops of a solution of
nitrate of cobalt are added to the substance, which, being
again heated with the blowpipe, exhibits a blue colour if
alumina be present.

For sake of practical convenience, I have condensed the
methods of analysis, for the detection of the adulterations of
flour, into the following synoptical table—
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DISEASES OF CEREAL GRASSES LIABLE TO ADULTERATE
WHEAT FLOUR.

A short account is given here of the diseases of cereal
grasses : as every kind of meal, whether diseased or healthy,
may be employed to adulterate flour, it is important to be
acquainted with the microscopical appearance of the affected
orains,

The Ergot.—In this case the diseased
grain becomes white and spongy in the
interior and purplish-black on the exte- :
rior; its structure is destroyed, and in its Ergot of Rye.
place may be observed a tissue formed of ™4™
very minute and angular cells, containing one or more
small corpuscles. ‘

The Bunt, Smut Rolls, ov Pepper Brand (Uredo caries),
confined to wheat, can be de-
tected by the microscope, and
the disgusting odour of the
affected grain (Hassall) ; wheat
thus adulterated 1s occasionally
purchased by vendorsof ginger-
bread.

The Swmut or Dust Brand
(Uredo segetum, b), is com-
paratively rare in wheat, but
very common in barley, and
even more so in oats; rye
does not appear to be subject
toit; it has been observed in
several grasses.

The Rust, Red-rag, Red-roliin, ¢ Ureto Caries. 5. Uredo Segetum.

3

Rﬂdj?ﬁ?ﬂ ( E'Ii'eifﬂ Tﬂﬁ'ﬂzﬁﬂ', U?'Elfﬂ (From Dr. Haszall's hook.)

a, Vibriones Tritici,
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linearis), is an orange powder exuding from the inner
surface of the chaff scales, but scarcely if ever to be seen in
the skin of the seed; it exists also in patches beneath the
epidermis of the straw ; and is a common fungus of corn and
grasses. This vegetable product is not so injurious as the
true mildew.

The Mildew (Puecinia graminis).—T'he ripe spores of this
fungus are little, intensely dark-brown, elub-shaped bodies,
having the thicker end divided into two chambers well
filled with sporules; they taper gradually at the base into
a fine stalk.

Parasitic animal productions (Vibrio {tritici).—Upon
opening the blighted wheat grains, they are found to be
filled with a moist cottony substance, consisting, when
viewed with the microscope, of a multitude of eel-shaped
animalcules, endowed with an active movement ; the grains
containing no flour. Samples of wheat are often much in-
fested by this disease ; it appears probable that the cottony
mass does not mix with flonr, from its not being able to
pass through the sieve, and remains behind with the bran
at the mill. (See the woodent.)

The Wheat Midge (Cecidomyia tritici) is a minute two-
winged fly, depositing its eggs in the wheat blossoms, and
thus causing the non-development or abortion of the grain.

I. BREAD

May be adulterated with the substances above mentioned in
regard to the adulteration of flour. It is more difficult to
detect the form of the starch corpuscles in bread than in
wheat flour. Rice flour and mashed potatoes are the meals
most frequently added to wheat flour by the baker.
Alum.—The method for detecting the presence of
alum in bread is the same as that described in the
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case of flour, . e., the bread may be kneaded in water,
the fluid filtered, the clear filtrate mixed with ammonia
and chloride of ammonium, and boiled; if a precipi-
tate appear, the presence of alum is probable; let the
precipitate be now collected on a filter, dried, moistened
with a solution of nitrate of cobalt, and then burnt with
the blowpipe flame ; the appearance of a blue colour will be
a satisfactory proof of the presence of alum. For a quanti-
tative determination, ascertain the quantity of water present
in the bread by desiccation, incinerate the dry mass, and
digest it with dilute hydrochloric acid ; then add ammonia,
and apply heat to the mixture for some time, when the
alum 1s precipitated in the form of alumina, which is
collected on a filter, dried, and weighed.

Hards and stuff.—Some bakers buy rock alum m pow-
der, and mix it up in certain proportions with salt, the
majority, however, make use of an article known in the
trade as hards and stuff, consisting of a mixture of alum
and salt. The method for detecting alum and determining
its quantity has already been described; in regard to common
salt,or chloride of sodium, its amount may be obtained by dis-
solving in water the ashes of a weighed quantity of bread, and
adding nitrate of silver and nitric acid to the filtered fluid,
until no further precipitate be occasioned ; the precipitate,
which consists of chloride of silver, being collected on a filter,
dried, and weighed, shows by a simple calculation the
quantity of chlorine present corresponding to the chloride
of sodium.!

Sulphate of copper—This adulteration has not yet
been detected in English bread; it is employed on the

' 100 parts of ﬁmﬂ_}ﬁilver 7598

Chlorine 24-72

Bodiam . 3963

ride of sodi
O S e BOCAT

contain. . . -

ride of silver con-

100 parts of chlo-
bann 1o oS ten }

100-00 100-00
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Continent, and chiefly in Belgium, to improve the colour
of bread, and its power of retaining moistare. To
detect this poison, let the analyst macerate a sample of the
suspecied bread in water, evaporate the water nearly to dry-
ness, and then add a solution of caustic potash or ammonia
in excess; if a blue colour be obtained, it results from the
presence of sulphate of copper.

Aceidental adulferation with arsenie.—Arsenic has been
detected m bread, on which occasion Dr. A. Taylor narrowly
escaped being poisoned. In his case, the only one I am
aware of where bread was found accidentally adulterated
with arsenic, the loaves had been placed whilst hot, by the
baker, on newly varnished shelves; the varnish was green,
and consisted of arsenite of copper; it had been fused by
the hot bread, and absorbed by the crust, which was in con-
tact with the shelf; fortunately the adulteration was per-
ceived in due time.! Let the reader, therefore, be cautious
if he should meet with bread accidentally coloured. It
would take too much space to describe minutely the methods
employed for the detection of arsenic, and I must beg to
refer the reader to the fourth edition of Fresenius’s book on
‘Qualitative Analysis’ (translated by L. Bullock), where he
may find a very correct and clear account of the best means
to effect this purpose. (See also page 43.)

Water.—Flour, in its ordinary state, is supposed to
yield about 17 per cent. of water;® bread contains a
much larger amount of this fluid; when mixed with
alom and salt, it absorbs still more ; and when, besides
these ingredients, rice flour is used, the quantity of water
imbibed and retained is even greater. From some ex-
periments instituted by the Commission of the ¢ Lancet,” it

! “How Families are Poisoned,” &c., by Dr. A. Taylor, ‘Medical Times
and Gazette’ for 1854, page 326.
? This quantily is, perhaps, rather above the average.
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appeared that a loaf, consisting of two pounds of flour, and a
sufficient quantity of water and German yeast, weighed two
pounds eight ounces and a half when removed from the oven,
so that it had taken up eight ounces and a half of water
additional ; a second loaf containing, n addition, two
scruples of alum and half an ounce of salt, weighed, when
taken from the oven, two pounds and ten ounces; its
weight having inereased by nine ounces and a half (de-
ducting the alum and salt) ; and a third loaf, consisting of
the same ingredients, but half a pound of wheat flour
being replaced by the same quantity of rice flour, was
found to weigh, when baked, two pounds ten ounces and a
half ; thus containing nearly two ounces of water, in addition
to the seventeen per cent. belonging to the flour from which
the bread was made.

II. COCOA.
This important article of food is prepared from the seeds
of Theobroma Cacao, which grows in the West Indies and
parts of South America.
Composition of 100 parts of the seeds of West India
Cacao, according to Lampedius :

Fatty matter : : : : . 5510

Albuminous brown matter, containing the aroma
of the bean . : : . . 1670
Starch . i 3 i : o 109l
Gum . : ; ; - Y
Lignine . : : . . = i)
Red pigment : : : : . 201
Water (|, : i . - . 520
Loss : : - . . . 343
100:-00

The shells or husks form about twelve per cent. of the

weight of the bean, they contain but little fat, some lignine

and some mucilage. 5
Structure of the Cocoa seed (see the woodeut).—The
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husk may be observed, under the microscope, to consist
espectally of tubular fibres,
whilst the substance of the
seed is composed of minute
cells, the cavities of which
are filled with starch cor-
puscles and fatty matters.
Cocoa 1s sold in this country,
under the names pfake, rock,
granulated, soluble, dietetic,
homeeopathic, §c.

Adulterations of cocoa.— Chocolate or Cocoa 1s adulte-
rated (according to Mitchell) with flour, potato starch, and
sugar, together with cocoa-nut oil, lard, and tullow. Even
the so-called finest chocolate is occasionally made up with
elarified mutton suet and common sugar, together with ordi-
nary cocoe. The mineral substances employed in preparing
chocolate may be red and yellow ochre, minium (red lead),
vermilion, sulphate of lime, chalk, &e.

Normandy has known cocoa powder made of potato
starch, moistened with a decoction of cocoa-nut shells and
sweetened with treacle, and also chocolate, made of the same
materials, with the addition of tallow and ochre; he has
also met with chocolate in which brick dust and red ochre
had been mtroduced to the extent of twelve per cent., another
sample contained 22 per cent. of peroxide of iron, the rest
being starch, cocoa-nuts with their shells, and tallow.

Animal fats and oils—Method employed by the Commis-
sion of the ¢ Lancet’! for their detection : boil the cocoa m
water and examine the quantity and nature of the fatty sub-
stance floating on the surface, when cool. If half an ounce
of cocoa boiled for ten minutes with ten ounces of water,
i an open vessel, yields more than sixty-five grains of con-

! See ‘ Food and its Adulterations,” by Dr. Hassall, p. 213.

Inner substance.
“NENI] 1300

(May. 290 diam.)
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crete fat, it is probably adulterated with fatfy matters. 1In
cases where no excess of fats is observed, let the appearance
of the fat globules be examined ; if these are numerous, firm,
shot-like, and globular, (except on the upper surface, which
1s shghtly flattened,) and very small, rarely exceeding the
twelfth of an inch in diameter, there 15 no doubt but
that the- globules in question consist of the fat or butter
proper to cocoa. If the globules be large, flat or disc-like,
and exceed considerably the above size, some of them
attaining to one fourth of an inch, and even more in
diameter, then animal fat or oil is probably present, a con-
clusion which may be still further confirmed by keeping
the fat for some time exposed freely to the air, and
observing whether it becomes rancid or not.

From experiments instituted by the Analytical Com-
mission of the ‘ Lancet,” it appears that the presence of
neither sugar nor starch modifies very considerably the size
and form of the fatty globules of cocoa, although less fat,
especially when starch is used, collects on the surface.

Starch.—1f the amount of starch in cocoa be very great,
a cold decoction of cocoa will be thick or jelly-like. The
nature of the starch will be determined at once by the
microscopical examination of the substance which is depo-
sited in a cold infusion of cocoa. (See page 15.) The
Commission of the * Lancet’ proposes to obtain an estimate
of the quantity of starch by the thickness of the clear stratum
oceurring in a decoction of cocoa when cold ; it is, however,
evident that such measurements can only be considered
approximately correct. The analyst ought first to make the
experiment with a known quantity of pure cocoa mixed
with a given amount of starch. In the investigations insti-
tuted by the Commission of the ¢ Lancet,” five tubular glasses
each seven inches and a half in height, three fourths of an
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inch in diameter, and holding twelve drachms of water, were
filled with five different cold decoctions of cocoa, containing
respectively 50, 40, 30, 20, and 10 per cent. each of
starch ; in the first, the thickness of the clear stratum was
one inch; in the second, one inch and a half; in the third,
two inches ; in the fourth, two inches and a half; and in the
fifth, two inches. The proportion of the ingredients forming
each decoction was 220 grains, by weight, of a mixture of
cocoa and potato flour, to eight ounces of water, the boiling
being continued for five minutes in each case.
Sugar.—Should the cocoa contain sugar as well as starch
this must be first removed by means of cold distilled water,
and its amount ascertained. The Commission of the ‘ Lancet’
recommends the following short and practical method of
determining the quantity of sugar in cocoa. Dissolve in
cold water a weighed quantity of dry cocoa containing sugar ;
filter, dry the residue by means of blotting-paper and heat,
weigh ; the loss will indicate very nearly the amount of
sugar with which the sample of cocoa operated upon was
admixed. Of course this method of analysis supposes that
cocoa contains no other principle soluble in water than
sugar ; this appears to be the case, from the Commis-
sion having observed that pure cocoa when immersed in
cold water for some minutes, loses only about 3 per cent.
of its weight. A rough way of testing the presence of
sugar in the cold extract of cocoa would be to evaporate it
nearly to dryness, and taste the few last drops; this experi-
ment can be made at any time on the breakfast table: let
a teaspoonful of cocoa be scraped with the knife or erushed
with 1ts handle, if in the form of nibs, place it for five
minutes 1n a cup containing a tablespoonful of cold water,
and strain through the corner of a napkin into another
clean tablespoon; finally, evaporate the fluid by heating
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the spoon over a few red hot ashes, or upon a spirit lamp ;
when only a few drops of it remain in the spoon, ascertain,
by tasting, whether the extract be sweet. (See also the
article on Alcoholic Beverages.)

Mineral Substances.—The mineral substances employed
for the adulteration of cocoa are carbonate of lime or chalk,
sulphate of lime or plaster of Paris, red earth, red ochre or
Venetian earth, the three latter being chiefly employed to
colour the cocoa. 'To detect these adulterations, the cocoa
may be incinerated, and the ashes tested; but I think it
will be found preferable to scrape the falsified sample, or
crush it into a fine powder; boil it thoroughly with water
until nothing more be dissolved from it, and decant the fluid.
Let the insoluble residue be now tested for carbonate of line
by pouring dilute hydrochloric acid upon a sample of the
undissolved powder, and noticing whether any carbonic
acid be evolved (see also page 18); for sulphate of lime,
by fusing a sample of the residue with nitrate of potash,
dissolving the fused mass in water, and testing this
solution with oxalate of ammonia for Zime, and with
chloride of barium for sulphuric acid (see also page 19);
and for red earth, or mineral substances containing iron, by
adding an excess of potash to the residue dissolved in
hydrochloric acid, when a dirty red precipitate will appear if
iron be present, the addition of ammonia and sulphide of
ammonium to the solution will give a black precipitate.
Ferrocyanide of potassinm and nitric acid are sure to yield
a blue colour in the acid fluid, iron being always present in
vegetable substances, though in minute quantities, so that
this test is not available.

LI1. SAGO

Is the starch from the pith of palms, and is imported from
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the Maldives, Sumatra, New Guinea, the Moluccas, &e.
Many species of palms are capable of yielding starch ;
amongst these are Sagus rumphii, Cicas inermis and revo-
luta, Coryota urens, Borassus gomato, several species of
Zamia, Corypha, and Mauritia.! The starch is contained in
the pith-like substance, which forms the chief bulk of the
entire stem, often attaining the thickness of the human
body in seven years. A single stem of this kind is said to
yield three hundred-weight of sago. To obtain it, the pith
separated from the stem, is washed upon sieves, and the
starch collected. The granulation i1s performed upon sieves
in such a manner that the little lnmps which pass through
the meshes, fall upon a hot plate of copper. Each lump is
thus converted into paste, the starch granules immediately
swelling up in the hot liquid ; these dry into the irregular
roundish translucent masses which constitute the sago of
commerce.

A distinction is made between white, red, and gray sago;
the red variety being often converted, by the process of
manufacture, or by natural change, into the gray modifi-
cation.

A considerable quantity of sago is now made from potato
starch, in the same manner as that from the palms. It is
difficult, however, to communicate the same degree of hard-
ness to potato sago, as is possessed by the foreign product ;
it has a greater or lesser tendency to become pasty when
boiled, which is not the case with the genuine article;
moreover the starch granules of sago (see woodcut, page 15)
are ovate, rounded at one extremity, the other being trun-
cated ; the hilum is usually surrounded by a distinet ring,

This starch or meal s frequently employed in the adul-
teration of arrow-root.

b Kuapp’s ‘ Chemical Teehnology,” v. i, p. 240,
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IV. ARROW-ROOT.

The term of arrow-root is usually applied to almost every
farina bearing any resemblance to the true or Maranta
arrow-root ; each packet is generally labelled with the
name of the place from which it is obtained; thus, there
are the West Indian, Jamaica, Demerara, Bermuda, St. Vin-
cent, Fast Indian, Brazilian, African, Guinea, Sierra Leone,
Portland, British, and a variety of others; a great objection
to this nomenclature, arises from the fact that several
different names often apply to the same kind of arrow-root.
Dr. Hassall proposes to name them according to their
species: these are Maranta, Curcuma, Tacca, Arum, Manihof,
Potato arrow-roof, §e. In every case, the part of the plant
constituting the commercial arrow-root, is the starch, and is
extracted by crushing the starchy part of the plant, wash-
ing 1t with water, and allowing the particles in suspension
to subside; these particles form a thick deposit, which,
being dried, assumes the form of arrow-root.

1. Maranta, called commonly West India arrow-root.—
Its colour, when pure, 1s a dull and opaque white; if
pressed between the fingers it crepitates, and when treated
with about twice its weight of concentrated hydrochloric
acid, 1t should yield an opaque paste becoming transparent
after a few minutes. Under the microscope, the starch
corpuscles (woodcut, see p. 15) of arrow-root are seen to
have an ovate and sometimes mussel-shape form ; they ex-
hibit a distinct mark, usually placed at their broadest end,
and which may be either triangular or stellated ; in some
cases 1t is reduced to a single line. The corpuscle is, more-
over, surrounded by concentric rings.

2. Curcuma, or Bast India, arrow-roof is distinguished

from the latter by the size and form of the granules, the
3
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position of the sharp line, and the incomplete rings seen on
the surface of the corpuscles.

5. Lacca oceamica, Tacca arrow-reot, ov Talkili arrow-
roof.—Its granules resemble somewhat those of sago meal,
but are very much smaller; when seen endways, they
exhibit a circular and occasionally an angular or polyhedral
form ; when viewed sideways, they appear to have truncated
bases.

4. The Arum arrow-root i1s obtained from the tubers of
the Arum maculatum ; it 1s chiefly prepared in Portland
Island, hence it is generally called Porfland arrow-root.
lts starch granules are very small, and, except in size, they
resemble very closely those of Tacca arrow-root.

5. The Mawihot arrow-root, or Tapioca, the starch of the
Manihot utilissima, is sometimes imported into this ecountry
under the name of Brazilian arrow-root.  The sfarch
oranules of tapioca resemble those of Tacca arrow-root,
but are considerably smaller, with a larger proportion of
granules which exhibit a circular outline in the field of the
microscope ; the hilum or mark is usually fissured.

6. Pofato arrow-root, or Potalo starch.—See potato
flour (woodeut, p. 15).

Adulterations of arrow-root. — 1. With potalo flour,
(p. 15). In this case, the potato flour may form the
largest portion of the article.

2. With Sago starch (p. 15), or Tapioca.—These, with
potato flour, have been observed, by the Commission of the
¢ Lancet’, as the only adulteration of Maranta arrow-root.

Out of fifty samples of arrow-root submitted to analysis
by the Commission, twenty-two were found adulterated. 1In
ten samples the adulteration was carried to such an extent,
that they contained scarcely a particle of genuine Maranta
or West Indian arrow-root, for which they were sold. One
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consisted almost entirely of Sago meal ; two of Potato flour
and Sago meal ; two of Tapioca, Sago meal, and Starch ;
one of Tapioca starch ; and four were composed entirely of
Potato arrow-root.

V. REVALENTA

Consists of the starch of French lentils, and probably mixed
with Indian corn meal (p. 15).

Section of Lentil Sesl.

A Cellular structure of inside substauee. B, Struetare of ouber nemirane,

{ Magr: 230 dlizin. )

VI. SEMOLINA

Consists of wheat gluten, with a certain proportion of starch,

VII. BUGALR ; AND IS ADULTERATIONS,

There are two different kinds of sugar met with n
commerce—I1st, cane sugar; and 2d, grape sugar; the
first being obtained from the sugar cane, the maple, beet-
root, and some other plants; and the second prepared from
orapes and figs; it can also be obtained by a chemical
process, 7. e., from the action of dilute mineral acids on
starch or woody fibre.  Grape sugar is frequently found in
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the brown sugars of commerce in considerable quantity,
and is sometimes introduced therein for purpose of adultera-
tion.

Tests—1. Cane sugar crystallizes in a prismatic form,
does not deliquesce when pure, if exposed to moisture.
Its solution gives no immediate precipitate, when boiled with
a solution of sulphate of copper and an excess of potash. It
is very sparingly soluble in alcohol.

2. Grape sugar does not crystallize readily ; is very apt
to deliquesce, especially when kept in a damp place, and
has usually a dark brown colour ; its taste is not so sweet
as that of the cane sugar; it is peculiarly cooling to the
mouth. Its solution, when heated with the copper test
(see page 9), yields a precipitate of an orange colour, ap-
pearing just as the fluid is about to boil. It is soluble in
alcohol. (See article on Alcoholic Beverages.)

I have had an opportunity of examining a few of the
most important kinds of cane sugar, and the reader will
notice in the following report that in general the whiter the
quality the less water 1t contained.

1. Java sugar.—White, with a tinge of brown; rather
small-grained ; crystals appear dry, and have a light struc-
ture. Three grammes contain 0007 grammes of water,
or 100 parts of sugar yield 0-233 of moisture.

2. Havannah sugar has a shghtly darker brown
colour ; crystals not so well formed; grams of the same
size as those of Java sugar; appears dry. Three grammes
yield 0°037 grammes of water, or 100 parts of sugar con-
tain 1:233 of moisture.

8. Sugar of Brazil—Rather darker coloured than
Havannah sugar; crystals of the same size, but of a some-
what heavier structure, and slightly damp. Three grammes
yield 0-082 of water, or 100 parts contamn 2:733.
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4. Sugar of Bengal (Benares).—More coloured and
damper than the last; crystals much _finer. Three
grammes yield 0-110 of water, or 100 parts contain 3-666
of moisture.

b. Sugar of Mauritins.—Brown coloured and damp;
crystals large. Three grammes yield 0-115 of moisture,
or 100 parts contain 3-833 parts of water.

6. Sugar of Cuba.—Same colour as preceding; grain
smaller ; appears damp. Three grammes yield 0094 of
moisture, or 100 parts contain 3-133 of water.

7. Sugar of Madras.—Dark brown colour; grain very
small, very heavy, and wet. Three grammes yield 0-269
grammes of moisture, or 100 parts contain 8966 parts
of water.

IMPURITIES OF CANE SUGAR.

Dr. Hassall divides them into organie and inorganic ;
for the sake of practical utility, I propose to classify
them according to the methods employed for their detec-
tion.

1. Mechanical impurities, or those which do not dissolve
i a solution of sugar, and can be seen with the nicro-
scope, as fragments of cane sugar, blood, an animalcule
peculiar to sugar, fungi, woody fibres, starch globules,
sporules of fungi, carbonate of lime, and sand.

2. Chemical impurities, or those dissolving in a solution
of sugar, and in this form escaping the scrutiny of the
microscope, which are grape sugar or glucose, and vegetable
albumen.
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Fragmentsof
( Sugar-Cane

f: Blood J

|

Antmaleules 4

Micﬁsc:}piﬂﬂl examination—Cells and bundles of woody

fibres.

Chemical examinalion—(Not required).

Microscopical examination—Small round globules, of a
vellowish colour.

Chemical examination—A scum or coagulmn appears when
the solution is boiled. It is very apt to twrn acid when
left in a warm place.

Microscopical examination—The suear insect. (See the
woodeut.)

Chemical examination—Ammonia is evolved from the pre-
sence of nitrogen when the deposit is heated with Lime."
No coagulum on boiling the solution, unless albumen he

|
| Woody Fibres

. also preseni.

Microscopical examinaticu—JFibres (of the fir) exhibiting
externally a number of small rings or cireles.

Chemical examination—Transformed into grape sugar when

J (aceidental)

bulos

Mechanical Impurities.

Sporules of
Fungi

boiled with dilute sulphuric acid.

Y

Starch Glo- }{Sﬁﬂ “ Flour and its Adulterations.”)

'Micrmmriﬂnl examination—Minute bodies of an oval form,
hecoming developed into fungi when the solution is left

in & warm place.
Chemical examination—Solution of sugar ferments, and

Lime

(lqﬂﬂd

(i
I|
| Grape Sugar

| turns acid very readily.
Microscopieal examination—Light amorphous particles

floating on the solution.

| Clard : el : : :
rmma'r:q,{! Chemical examination—Dissolved with the evolution of

carbonie acid, when mixed with hydrochloric acid on the

microscope glass, :
[ Microscopical examination—Small bodies, having a sharp

angular structure.

7 Chemical examination—Insoluble in dilute hydrochlorie

acid. (See also page 20.)

b

Chemical examination—Yields a red preeipitate with the
copper test. For rough quantitative analysis, treat the
sugar with alchohol, evaporate to dryness, and weigh

LI Albemen

Chemical Impurities.

the residue.

| Fegetable {hﬂhemical examination—An amorphous deposit ap[-imrilhq

when the solution is boiled, and insoluble in nitrie acid.

1 For the application of this test, let the solution of sugar be filtered ; dry
the filter, and cut it into small picees ; then mix it with lime; iniroduce the
mixture into a test tube and heat; if any ammonia be given out, a picee of
paper, moistened with a solution of sulphate of copper, will turn deep blue when
placed before the opening of the test tube. If the solution of sugar should
contain vegetable albumen, it will be necessary to wash the filter with cold
water, until a sample of the filtrate evolves no more ammonia when boiled with
lime. Sporules of fungi also contain a little nitrogen, but in so small a propor-
tion that T do not think it could be easily defeeted by the method just deseribed
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Most of the brown sugars imported into this country are
subject to these impurities, and may be seen with the micro-
scope to contain fragments of cane, woody fibres and grit.
occasionally acari, and sporules of fungi. Sugars of this
kind are imperfectly crystallized, small-grained, often pre-
senting an earthy appearance, damp and heavy. White or
pure sugar is light-coloured, highly erystalline, and very dry.

Residne from Madras Sugar,

d. The Sugar-Inseet or Acarms
Sacchari,

(MLing. abowt 70 diam. )

(From Dr, Hazsall's books, and
rédnced 1o the alove size.)

a. Stellate hair of a plant fand o Feagmentz of suzap-eane
{Mag, 80 dism.)

Adulterations of sugar—Sugar may be adulterated with
impure and small-grained sugar, with flowr, potato sugar or
glucose, gum ov dextrine, and finally with water, lead, and
1o
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L. The inferior kinds of sugar are liable to be adulterated
by the addition of a still more impure quality, and other
inferior kinds of small-grained sugar; a close examination
with the naked eye will suffice in many cases to detect the
fraud.

2. To determine the presence of flour in sugar, let a
sample of the sugar be dissolved in water, and the in-
soluble residue examined with the microscope (see p. 15).

3. To detect the adulteration of cane sugar with potato
sugar or glucose, employ the same process as that given
for the detection of grape sugar in impure cane sugar
(see pp. 36 and 38).

4. The gum or dextrine used to adulterate sugar is pre-
pared from potato flour by subjecting it to a fixed tempera-
ture for a certain time; in this case a microscopical obser-
vation will often reveal the presence of fragments of starch
corpuscles, and the addition of acetate of lead to a solution
of the sugar will produce a bulky precipitate.

5. When cane sugar is artificially moistened with water,
the paper in which the sugar has been wrapped up, is often
wetted and stained, thereby indicating the adulteration ; as
a further proof, dry in the water bath a weighed sample of
the suspected sugar, ascertain its weight when dry, and the
difference will show the quantity of water it contained.

6. Lead (acctate of) and iron are but seldom used to
adulterate sugar. To detect /ead, add iodide of potassium
to the solution, and observe whether a yellow precipitate of
iodide of lead be obtained.

fron is precipitated by treating the solution with am-
monia ; the precipitate has a reddish-brown colour.

——
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HOW ARTICLES OF CONFECTIONARY ARE COLOURED AND
POISONED.

The following colours are employed in confectionary :

I. Rep or Pingk.—Vegetable : Solution of cochineal or
Coceus lacti.—Test : Immerse a small portion of the comfit
in caustic potash, and another in acetic acid ; it will become
purplish in the alkaline, and red in the acid solution.

Mineral : Red lead, red owxide, or bichromate of lead.—
Test : Burn the comfit, dissolve the ashes in a few drops of
nitric acid, and dilute the solution ; sulphuretted hydrogen
added to 1t occasions a black, and iodide of potassium
a yellow precipitate. If chromate of lead be present, the
ashes will prodnce, with borax, a green bead in the blow-
pipe flame.

Vermilion, or bisulphuret of mercury.—'Test : Incinerate
the comfit, and introduce the ashes with a little caustic
soda, into a test-tube ;' on the application of heat, metallic
mercury will be deposited on the cold upper part of the
tube, if any vermilion be present.

L. Yeruow.—Vegelable : Ganboge—Test: Dissolve the
comtfit if possible in water ; the presence of gamboge will
occasion an emulsion; evaporate it to dryness, treat the
residue with alcohol, and mix the solution with water, to
precipitate the yellow gamboge. Ammonia, when added
to the fluid, dissolves the last-mentioned precipitate, pro-
ducing a blood-red colour; the addition of nitric acid to
this solution yields a pale yellow precipitate.

Turmeric.—Test : Does not form so decided an emul-

U 11 is better to pound the comfit, treat it with water, and filter; the filter

15 to be dried at a low temperature, ent into small pieces, and introduced inside
a test tube with a little caustie soda.
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sion with water as gamboge ; much care is requisite to dis-
criminate between the two.

Mineral : Chromate of lead—Test: In some cases sul-
phuretted hydrogen applied to the comfit turns it black
or brown ; try also the tests recommended for the detection
of red lead and bichromate of lead (red) (see p. 41).

Naples yellow, or a mizture of lead and antimony.—Test :
Incinerate in a test-tube; antimony volatilizes, and is de-
posited in the metallic form in the cold part of the tube ;
this bright ring is insoluble in liquor sodz chlorinatze.
Test for lead as above.

II1. Brve.—PVegelable : Litmus—Test : Becomes red
by the action of a weak acid on a solution of the comfit.

Indigo.—Test : Sublimes in dense violet vapours when
the article of confectionary is burnt.

Mineral : Prussian blue.-—Test : Comfit immediately dis-
coloured when immersed in caustic alkalies.

Antwerp blue, or Prussian blue wade lighter by the addi-
tion of some colourless substance.—'Test: The same as
above.

The two verditers : 1st, carbonate of copper ; 2d, carbo-
nate of copper made lighter by the addition of lime.!—Test :
Insoluble in water; soluble in sulphuric acid, with evolu-
tion of carbonic acid ; ammonia added fo this solution pro-
duces a blue colour. The pale verditer is not entirely
soluble in sulphurie acid, the residue containing sulphate of
lime (see p. 19.)

Cobalt.—Test : Incinerate the comfit, dissolve the ashes
in nifric acid, and add a few drops of the solution to a little

! Pound the comfit, or a sample of its coloured sugar, exhaust it with distilled
water, and the insoluble residue, if it consist of one of the verdiiers, will be
found to possess the above characters,
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alum ; when exposed to the blowpipe flame on a charcoal
support, the alum will assume a sky-blue colour.

Smait (a glass of cobalt powdered).—Test : The same as
above.

Ultramarine, found in nature, and consisting of phos-
phoric acid, alumina, magnesia, lime, protoxide of iron, and
water; it is also made artificially. Test: With blowpipe
the residue of the comfit insoluble in water gives a slightly
green flame, and is discoloured.

IV. Grevn.—Pegetable : Sap green, prepared from the
areen berries of buckthorn (Rhamnus catharticus) ; seldom
employed. |

Mineral (simple) : Acetate of copper, or verdigris.—Test :
Dissolve the comfit in water and add ammonia, a blue
colour appears; then heat the solution with sulphuric acid,
and notice the smell of vinegar.

Arsenite of copper, Emerald green, or Seheele’s green.—
Test : Burn the coloured sugar-plum in a small glass
tube ; a metallic ring, soluble i liquor soda chlormatze,
will appear on the cold part of the tube.’

Mineral (compound) : Brunswick green, or a mixture of
Antwerp blue, sometimes ultramarine, and pale chromatc
of lead. Test the part of the comfit insoluble in water
for these substances separately, as directed above.

V. Brows.—Vandyke browa and burat wmber, both iron
compounds.—Test : Incinerate, dissolve the ashes in hydro-
chloric acid, and add ammomia; the appearance of a dirty
red precipitate, not soluble in an excess of ammonia, shows
the presence of iron.

' The analyst will also perceive a smell similar to that of zarlic being
evolved from the test tube.
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VI. Purepre.—Usually a mixture of Antwerp blue and
some vegetable pink, as rose pink and lakes or cochineal.

Articles of confectionary are also liable to adulteration by
admixture of starch, chalk, sulphate of lime, and clay.

Starch.—Test : For microscopical characters, see p. 15.

Chalk, or carbonate of lime. Test: Treat the pounded
comfit with water, and add dilute hydrochloric acid; the
insoluble residue is partly or entirely dissolved with evolu-
tion of carbonie acid. Ammonia, and oxalate of ammonia,
added to the solution, give a crystalline precipitate of
oxalate of lime. |

Sulphate of lime—Test: Pound the comfit and treat it
with water, collect the insoluble part on a filter, then wash
it into a platina capsule with distilled water, and fuse the
dried substance with nifrate of potash; dissolve the fused
mass in water, and test for sulphuric acid with nitrate
of baryta and nitric acid, and for lime with oxalate of
ammonia (see also p. 19).

Clay. (Silicate of alumina.)—Test : Treat the pounded
comfit with water, collect the residue on a filter and dry
it ; moisten it with a drop of solution of nitrate of cobalt,
and expose it to the blowpipe flame on a charcoal support ;
a sky-blue colour is produced.




CHAPTER ii.

ON SPICES AND THEIR ADULTERATIONS,

I proposk, in this chapter, to give a short account of
those spices which are most commonly used, and to show
how far they are adulterated ; T shall also make the reader
acquainted with the best and easiest methods of detecting
these adulterations.

From their peculiar stimulant and tonic properties, I beg
to introduce Pepper, Cayenne pepper, and Mustard, among
the spices; and in the present chapter the following sub-
stances will be alluded to

1. Pepper. 8. Nutmeg.
2. Cayenne Pepper. 9. Mace.
3. Mustard. 10. Cloves.
1. Ginger. 11. Allspice,
5. Turmeric. 12. Mixed Spice.
6. Cinnamon. 13. Curry Powder.
7. Cassia.
PEYPER.

The natural family Piperacew includes the Piuer
wigrum or black pepper, and the Piper longure or long
pepper.
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The pepper of commerce is furnished by Piper nigrum,
which grows both In the East and West Indies, i
Sumatra, Java, and other islands; it is a shrubby, climbing
plant, attaining the height of from eight to twelve feet.
The berries or peppercorns grow on terminal flower-stalks ;
they are at first green, but change subsequently to red, and
then to black ; when they have begun to turn red they are
gathered, dried in the sun, and the stalks separated by the
hand. In drying, the succulent part of the berry becomes
contracted and wrinkled, forming a hard covering, the
corrugations being much raised, and deseribing a kind of
elevated network. Those berries are the best which are
not too small nor too much corrugated, which are heavy
and sink readily in water.

The two varieties of pepper, known as black and white
pepper, are both obtained from the same plant; black
oround pepper is the entire berry reduced to powder, while
the white consists of the same berry deprived of its outer
black husk or covering.

We learn from Pareira that three kinds of black pepper
are distinguished by wholesale dealers:

1. Malabar pepper.—The most valuable ; brownish black,
free from stalks, and nearly free from dust.

2. Penang pepper.—Brownish black, larger, smoother,
free from stalk, but very dusty.

3. Sumatra pepper.—The cheapest; black, mixed with
stalks and much dust,

There are also three kinds of white pepper :

1. Tellicheri pepper.—Large and fine, i1s the whitest and
the most valuable.
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2. Common white pepper—comes from Penang, by Singa-
pore ; is round, and not shrivelled.

3. English bleached ov white pepper—is the brown
Penang pepper bleached.

I shall proceed at once to describe the microscopical
appearance of the pepper berry, though not with unnecessary
minuteness ; the accompanying woodcut shows its echief
structures, and will suffice to enable the reader to recognise
its presence with the microscope.

The pepper berry consists of a cortical or dark external
substance, and a hard white and brittle nuclens in the
centre; the covering se-
parates without difficulty
from the proper seed after
maceration in water for
some hours.

A thin section of the
cortical substance is found,
with the microscope, com- RO
PDSE(] of different kinds i siuetwreofnusk.  B. Stemeture of nucleus.
of cells and of fibres; (Bagy 390 )
some cells being elongated, and enclosing lines which
radiate from their centre to their circumference; others
being larger than the above, and forming about one half
of the thickness of the cortex; and others containing the
essential oil of the fruit, under the form of small globules.
Finally, a very thin layer is found, consisting of woody
fibres, bundles of spiral vessels of small size and formed of
single threads. The central part of the berry consists of
large angular cells, about twice as long as they are broad,
and often erumbles into a powder resembling flour.

Ground black pepper contains the various above-mentioned

Pepper Seed.
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structures; but in white pepper we may expect to find
principally the large angular cells which form the central
substance. It may be observed that in the black particles
of ground pepper little evidence of structure is in general
to be noticed ; it is necessary, to obtain a view of their
microscopical appearance, that they should first be dis-
coloured with chlorine, and separated into pieces with
needles.

Genuine white pepper, consisting exclusively of the
central part of the seed, exhibits under the microscope a
number of cavities filled with starch granules ; these granules
are so very small that they possess, generally, a state of
molecular movement, and resemble spherules of oil rather
than starch granules.

The active properties of black pepper depend upon an
acrid resin, a volatile oil, and a crystallizable substance called
piperine ; the resin is situated chiefly in the outer part of
the cortex, the volatile oil in the inner part, and the piperine
in the eells of the seed itself.

Adulterations of pepper.—Pepper may be adulterated
with liuseed (see woodeut), mustard seed (p. b4), wheat

b, Outer shell of linseed. R. Transverse section of substance of linsced.
{Mag. 290 diam.)

Jlowr (p- 15), and ground rice (p. 15). It is also
said to be adulterated with burnt crust of bread
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(M<Culloch’s ¢ Commercial Dictionary’) and with oil cake.
(Normandy.)

The sweepings of the floors of the spice-warchouses, or
the siftings of the whole pepper berry, are known in the
trade as pepper dust, or P. D., or H. P. D., hot pepper
dust.  This substance is used to mix with ground pepper,
and thus alters its quality without, however, adulterating it.

Pepper husks.—The cortex of the pepper berry i1s occa-
sionally ground and made into black pepper. In this case
the particles of pepper are much larger; the microscope
will help to detect the fraud.

A spurious or factitious kind of pepper is alluded to by
Accum, consisting of pressed linseed, common clay, and
a portion of Cayenne pepper, formed into a mass and
granulated, by being first pressed through a sieve, and then
rolled in a cask.

CAYENNE PEPPLER

Consists of the seeds of Capsicum annuum and Capsicum
Jrutescens, ground and reduced to powder, the lﬂttcr yielding
the best description of cayenne pepper.

Capsicum annwwim 18 a native of America, but is also cul-
tivated in the West and East Indies, and to some extent in
green-houses in England and other European countries. 1t
is one of the most productive plants of the tropical climates.
When immature the berries are green, they gradually be-
come red on ripening; in this country the plant flowers
in July, and ripens its pods in October. The berries are
used both in the green and red states. In the recent state
they are employed for pickling; when dried and reduced

to powder they constitute cayenne pepper.
4
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The dried berries are commonly sold under the name of
ehillies ; in this condition they are more or less shrivelled,
oblong, broad at the base, pointed at the extremity, the
stalk being usually adherent to the broad end. They vary
much in size and form ; the largest are two or three inches
long, and at the base are an inch or more wide ; they are
distinguished, according to their size and shape, into long-
podded, short-podded, and heart-shaped. The pods of this
capsicum are hot and pungent, but have no aroma.

The pods of the Capsicum frutescens constitute what is
known as the Guinea or bird pepper,and, when ground,
furnish the best description of cayenne pepper. They
are small, scarcely an inch in length, a line or two broad,
and of a deep orange-red colour. Each berry incloses
usually about a dozen flattened reniform seeds. The pods
are hotter and more fiery than those of the Capsicum annuum ;
they are likewise to some extent aromatic.

Two other species of capsicum have been denominated,
from the form of the fruit—1st, ckerry chilly or cherry pepper,
or Capsicum cerasiform ; and 2d, bell pepper, ov Capsicum
grossum.

The following analysis of the capsicum berries gives an
idea of their chemical composition :

BRACONNOT 5 ANALYSIS.

Acid oil . ; : g - 19
Wax with red colouring m.ttter : . . 09
Brownish starehy matter . , . . 9-0
Peculiar gum ; ; ; : : G0
Animalized matter ) : ; 5 b0
“'Uﬁﬂj fibre : : . ! . 678
Salts : Citrate of potash . 60
Phosphate of potash and glllund(: uf } 04
potassium : - . 3
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Capsicin, the active principle of cayenne, is obtained by
digesting its alcoholic extract in ether and evaporating the
ethereal solntion. It is a thick flmid, of a reddish-brown
colour. Half a grain of it, volatilized in a large room,
causes all who inspire the air of the room to cough and
sneeze. By exposure to air and light it solidifies; it is
slightly soluble in water and in vinegar, but very much so
in alcohol, ether, oil of turpentine, and the caustic alkalies.

Each capsicum berry is made up of three parts.

I. An outer skin or epidermis.
2. The parenchyma.
3. The seed.

The epidermis 1s composed of a single layer of flattened
cells, and contains numerous oil globules of an orange
colour. The parenchyma consists of smaller and rounder
cells than the preceding, and their cavities exhibit also a
very large quantity of oil. A vertical section of the outer

Diiter Surface of Capsicam. Epidermis of Capsicom Berry.

(Mg, 220 dism.) i}[]l.g. SN el )
surface of the seed furnishes a number of tooth-like processes,
having a somewhat radiate disposition and surmounted by

a layer of tortuous cells ; the seed proper consists of minute

angular cells, the cavities of which are filled with globules
of oil.

The accompanying woodeut shows the structure of the
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smaller red particles of pounded cayenne pepper; a sample
of this spice was placed on the microscope glass, the larger
particles blown off, and the dust placed under the micro-
scope previously moistened with water, and covered with a
thin slip of glass.

Adulterations of cayenne pepper—1. Red lead—Test :
agitate the powder in a phial with sulphuretted hydrogen
water; the cayenne will assume a dark black colour. A
solution of the adulterated cayenne, in dilute nitric acid
gives, with iodide of potassium, a yellow precipitate of
iodide of lead.

2. Common sall.—Test : treat the pepper with distilled
water, filter, and test the fluid with nitrate of silver; an
abundant preecipitate is produced, insoluble in nitric acid.

3. Brick dust.—Test: burn the pepper, treat the ashes
with water; add a drop of nitrate of cobalt to the in-
soluble residue, and heat it with the blowpipe on a char-
coal support ; the mixture will turn blue from the alumina,
if brick dust be present.

A. Red ochre. Venetian red, or colours containing iron.
—Test and quantitative determination: treat the ground
pepper with dilute hydrochloric acid; filter, and add ammonia
in excess fo the acid solution, when a red-brown precipitate
will appear if iron be present. Collect the precipitate
upon a filter, wash with distilled water, dry and burn the
filter in a weighed platina or porcelain erucible. The weight
of the ashes shows the quantity of iron (in the form of an-
hydrous peroxide) contained in the pepper; 100 parts of
the ashes correspond to 70-00 parts of iron.’

! When very accurate results are required, substract the weight of the

ashes of an empty filter (similar in size to that employed above) from ihe
weight of the bumt filter and ivon preeipitate.
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5. Cinnabar, vermilion, or sulphuret of mercury.—'Test .
dissolve the cayenne in aqua regia, (a mixture of nitric and
hydrochloric acid); the filtered mixture is evaporated nearly
to dryness, and the residue diluted with water, to be subse-
quently tested with iodide of potassium, which produces a
red precipitate. Sulphuretted hydrogen will throw down
a black precipitate in this solution. (See also page 41.)

6. Ground rice (page 15). 7. Zurmeric (page 585).
8. Husks of white mustard seed (page 54).

MUSTARD.

The plants which yield mustard arve the Sinapis nigra,
or black, and Sizapis alba, or white pepper (natural
family, Crociferae). The seed-vessels of the black mustard
seed are smooth, and the colour of the seeds reddish or
blackish-brown. The pods or seed-vessels of the white
mustard plant are clothed with hairs, and the seeds are
yellow. The black mustard seed is more pungent than the
white ; i1t contains, moreover, (black mustard seed,) several
distinct chemical compounds, of which the prineipal are a
volatile and a fixed oil.

The fixed o1l of mustard is usually produced from the sift-
ings or dressings of mustard, which consist mainly of husk ;
it is stated to constitute about 28 per cent. of the seed.

The white mustard yields no volatile oil, but owes its
properties to a non-volatile acrid principle; it contains,
moreover, a substance called sulpho-sinapisin. Sesquichlo-
ride of iron strikes a deep red colour in an infusion of
white mustard, and merely communicates an orange tint to
an infusion of black mustard. Finally, the seeds of white
mustard, when digested in cold water, give a thick, muci-
laginous liquor, which 1s not the case with the black variety.
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English mustard is principally raised in the neigh-
bourhood of York, and afterwards sold under the name
of Durham mustard. The black variety is extensively
cultivated in Bengal and other Eastern countries, for the
purpose of yielding oil. Flour of mustard is prepared by
a process analogous to that employed for making wheaten
flour ; the siftings or dressings of the mustard correspond
to the bran.

Microscopical structure.—The entire seed consists of
the Ausk and seed proper. The husk of white mustard is
formed of three cellular membranes. The cells of the
Jirst membrane are hexagonal, and perforated in their

White Mustard.

Cellular strocture amd oil globales.
( Mag. 20 dinm.}

A, Duter shell of mustard seed. B. Inner membrane of shell of mustard seed.
(Mag. 200 diam )
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centre, other cells occupying these apertures, and being
themselves traversed by a somewhat funnel-shaped tube.!
(Dr. Hassall.) The second, or middle tunie, is the main seat
of the colouring matter, and consists of very minute angular
cells. The third, or inner membrane, is formed of angular
cells, several times larger than those of the middle tunic.

The seed ifself is bright yellow, and of a soft, waxy con-
sistence ; 1t 1s composed of very minute cells, in the cavi-
ties of which are contained the active principles. Ripe
mustard seed does not contain a single starch granule.

In black mustard seed, the outer membrane consists only
of the large hexagonal, transparent cells, not being per-
forated in the centre like those of the white mustard. In other
respects its structures resemble those of the white mustard.

Adulferations.—The vegetable substances liable to adul-
terate mustard flour are pea flowr (p. 15); linseed meal
(p. 48); ordinary wheaten flowr (p. 15); and furmeric
powder (p. 58). The mineral adulterations are not frequent ;
chromate of lead (p. 41), in small quantities, may be em-
ployed to increase the colour.

GINGER.

The ginger plant (Zinziber officinale) 1s cultivated
in the tropical regions of Asia, America, and Sierra
Leone. Its stem reaches usually three or four feet in
height. The root is the part known as ginger; it 1s
dug up, washed, and in some cases (especially with the
better kinds) the outer coat, or epidermis, is stripped off;
hence the division of ginger into white, scraped or uncoated,
and into black, unscraped or coated. The rhizomes, or

' 1 have failed to detect the funnel-shaped tubes in question.
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roots, of ginger of good quality have no epidermis, are
plump, of a whitish or faint straw colour, soft and mealy
in texture, with a short fracture, exhibiting a reddish
resinous zone round the circumference.

Ginger.

Starch corpuscles,

Stareh corpuscles and cellular fizsue
(Mag. 220 diam.}

The principal uncoated sorts of ginger, according to
Pareira, are—

1. Jamaica ginger.

2. Uncoated Malabar ginger, or new sort of Malabar
ginger ; Tellicheri ginger, Calicut ginger, or Cochin ginger.

3. Uncoaled Bengal ginger, scraped Bengal ginger, new
sort of Bengal ginger, Calicut sort of Bengal ginger.

The chief coated gingers are—

1. Barbadoes ginger.

2. Malabar ginger, unscraped Malabar, old sort of
Malabar ginger, common Malabar ginger, Bombay ginger.

3. Bengal ginger, common Bengal ginger, old sort of
Bengal ginger.

4. Sierra Leone ginger, African ginger.

To the two kinds of ginger above noticed may be

added—
The green ginger sometimes imported from Jamaica,
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consisting of the roots and seeds, and appearing to have
undergone but little preparation beyond picking and wash-
ing ; and also—

The preserved ginger, consisting of the young spring
shoots of the rhizome, preserved in jars with syrup
(Dr. P. Browne), the finest being imported usually from
Jamaica.

According to Morin’s chemical analysis of ginger, it con-
tains a volatile oil, an acrid soft resin, a resin insoluble in
ether, and oils, gum, starch, woody fibre, vegeto-animal
matter, osmazone, acetic acid, acetate of potash, and sul-
phur  The ashes consist of carbonate and sulphate of
potash, chloride of potassium, phosphate of lime, alumina,

silica, and oxides of iron and manganese.

Adulterations of ginger—Ginger is frequently rubbed
over with lime, to improve its colour and protect it from
the attack of insects. Sometimes 1t 1s washed in chalk and
water, when it 1s called whitewashed ginger ; lastly, the
surface of the ginger is occasionally bleached with. chloride
of lime, and sometimes even by exposing if to the vapours
of burning sulphur. These adulterations are easily de-
tected by scraping the ginger and observing if the newly
exposed surface is darker than the former; or by sub-
mitting the scrapings to chemical analysis. For this pur-
pose they are burnt, the ashes are dissolved in weak
hydrochloric acid, and the solution 1s tested with oxalate of
ammonia and ammonia.

Powdered ginger is said to be sometimes mixed with
tlour, or other amylaceous substance, which the microscope
can readily determine. In the case of East India arrow-
root, however, their particles are so similar to those of ginger
that no microscopical difference can be easily detected.
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From the examination of various samples of ginger by
the Analytical Commission of the ¢ Lancet,” it appears that
this substance is occasionally mixed with sago meal (p. 15),
potato flowr (p. 15), wheat flour (p. 15), ground rice (p. 15),
cayenne pepper (p. B1), mustard husks (p. 54), and lurmeric
powder.

TURMERIC.

Turmeric powder consists of the ground tubers of Curcuma
longa, a plant which is extensively cultivated in the neigh-
bourhood of Calcutta, in Bengal, as also in China and

Turmeric Powder.

(Mag. 220 diam.)

Cochin China. The tubers are yellowish externally, and
internally more or less orange coloured, passing into reddish
brown. The odour is peculiar, though somewhat analogous
to that of ginger; the taste is aromatic ; when chewed,
it tinges the saliva yellow. Its powder is orange-yellow ;
the tubers are frequently wormeaten.

The following varieties of turmeric are known in the
English market, and described by Dr. Pereira :

1. China turmerie. 2. Bengal turmeric. 3. Madras tur-
merie, the most showy of all kinds of turmeric. 4. Malabar,
Bombay turmeric. 5. Java turmerie.

The epidermis is made up of a single layer of transparent
cells. |

The tuber consists of transparent and colourless cells,
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containing in their interior large masses of a yellow colour,
which in most cases fill up the cavities of the cells. When
broken up, these masses are found to consist not only of
colouring matter, but also of numerous starch corpuscles.
Lastly, scattered among these cells are a few coloured oil

globules, numerous deep reddish-brown masses, and also
dotted ducts.

CHEMICAL COMPOSITION I:JOHHIS ANALYSI®).

Yellow volatile oil : : : ’ 1
Curcumin : . : : . 10to 1l
Yellow extractive : ; ; . 1o 12
Gum . : : - : ; 14
Woody fibre . ; : : . &Y
Water and loss : . : . Ji0b
100

Curcumin enters largely into the composition of curry
powder and some other condiments. According to the
investigations of the Analytical Commission, Turmeric is
not subject to adulteration.

CINNAMON.

Cinnamon, the bark of Cinnamomium zeylanicum, is cul-
tivated principally in Ceylon ; the main Cinnamon-gardens
lie in the neighbourhood of Colombo. The peeling
of the bark from the tree is effected by making two or
more longitudinal incisions, and then elevating the bark by
introducing the peeling knife under it; the bark is then
dried in the sun, and afterwards made into bundles with
pieces of bamboo twigs.

Four kinds of Cinnamon are distinguished in the London
market—the Ceylon, Tellicheri, Malabar, and Java ; a fifth
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kind, the Cayenne, occurs in the French commerce. The
Ceylon is the most esteemed, and is characterised by being
cut obliquely at the bottom, whereas the other kinds are
cut transversely.

When examined with the microscope, a longitudinal
section of the bark is seen to consist of cells and fibres, with

a. Longitndinal section of cinnhmon bark k. Transverse section of cinnamon bark.
(Mag. 110 diam.) {Mag. 220 dinm )

a few starch granules; and lying in the cavities of some
cells are deep cinnamon-coloured masses of granular texture,
Some of these cells have a peculiar stellate structure.

Adulterations of cinnamon, and their defection.—It s
known that cinnamon bark, deprived of its volatile principles
by distillation in the preparation of cinnamon water and
oil, is often redried, and offered in the market as ordinary
cinnamon. To detect this fraud, nothing more is necessary
than to powder a portion of the cinnamon in a mortar, and
examine carefully with the microscope the condition of the
starch granules; if they are larger than natural, not properly
formed, and distorted and irregular, the cinnamon has been
subjected to the action of boiling water, for the purpose of
extracting ifs essential oil. If the cinnamon has been ex-
posed to the prolonged action of boiling water, the starch
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aranules become so broken up and dissolved, that they can
no longer be detected.

A very common practice is to substitute Cassia for Cin-
namon, either in the bark or in powder; the following is a
short account of this substance :

CASSIA.

(Cassia bark is much stouter than einnamon; it breaks
short and without splintering ; moreover, cinnamon is paler
and browner than cassia, which is usually redder and
brighter ; the taste of cinnamon is sweet, mild, and aromatic,
whilst that of the other is less sweet, stronger, and followed
by bitterness. It is, however, difficult to distinguish them

e. Transverse section of eassia hark. A. Cellular tissue nnd sturch corpuscles of cinnamon.
(Maz, 220 diam.) It. - i ¥ - of cassia.

from each other by the above means, when in the form of
powder ; and the analyst must have recourse to microscopical
examination. Sections of cassia bark, when viewed under
the microscope, differ from those of einnamon in the greater
width and relative proportions of the several structures,
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particularly in the size and number of the starch corpuscles.
The cells of cassia are much more commonly, than those
of cinnamon, filled with well-developed starch corpuscles,
which are considerably larger than those of cinnamon, and
many times more numerous; the woody fibres appear
similar in both cases. Of the entire thickness, about one
fourth i1s formed by stellate cells; the remaining three
fourths being made up of the starch-bearing cells.

Powdered cassia may, therefore, at all times be discrimi-
nated from powdered cinnamon, by the size and abundance
of the granules of starch.

Different kinds of cassia :

1. China cassia lignea, or sometimes Cassia cinnamon,
the best kind of Cassia, and usually imported from
Singapore ; it is warted externally, and covered with crus-
taceous lichens.

2. Malabar cassia lignea, imported from Bombay, is
thicker and coarser than that of China.

3. Manilla cassia lignea, is usually sold in bond for
Continental consumption.

4. Mauritius cassia lignea 1s but occasionally met with.

Adulterations of cassia.—'The Commission of the ‘Lancet’
has found cassia adulterated with baked wheat flour (p. 15)
and sago powder (p. 15), even in large proportions; also
with potato flour (p. 15), and East India arrow-roof (p. 15);
one sample was found to consist entirely of mized spice,
probably, however, sold by mistake.

NUTMEGS.

There are three species of Myristica which furnish nut-
megs ; the best description is obtained from the Myristica
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Jragrans, which resembles the pear tree. The fruit con-

sists, first, of an outer fleshy covering, ealled the pericarp,
separating when ripe into nearly equal longitudinal parts
or valves ; secondly, of the aril or mace, which, when ripe, is
of a bright scarlet colour ; and thirdly, of the seed proper or
nutmeg. This is inclosed in a shell made up of two coats :
the outer is hard and smooth ; the inner is thin, closely in-
vesting the seed, and, sending off prolongations, which enter
the substance of the seed, imparting the mottled or marbled
appearance characteristic of nutmeg.

Nutmegs are cultivated in the Molucca Islands, and also
in Java, Sumatra, Penang, Singapore, Bengal, Bourbon
Island, Madagascar, and certain of the West India Islands.

There are two kinds of nutmeg met with in commerce :
the first is the Myristica fragrans, or true or female nut-
meg, known by its large size and delicate and aromatic
flavour ; the second is a small variety, not larger than a
pea, called the royal nutmeg.

Three varieties of true nutmeg are distinguished by
dealers, and deseribed in Pereira’s ¢ Materia Medica -’
L. Penang nutmegs. 2. Dulch or Balavian nutmeys.
3. Singapore nutlmegs.

The second kind, the false, long, wild, or male nutmeg, is
chiefly the produce of Myristica fatua ; its seeds are about
half as long again as the others, they are paler and less
aromatic,

To prevent the attack of inseets, the nuts are frequently
limed. The Dutch lime them by dipping them into a thick
mixture of lime and water; but this process is considered
to injure their flavour. Others rub them with recently
prepared, well-sifted lime; a process which is sometimes
practised in London.
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Microscopical appearance.—~This spice may be distin-
guished with the microscope, even in powder, from most
other vegetable productions. A thin section is seen to

Nutiudg. consist of minute angular cells, con-
taining much starch, in the form of
small but distinet granules, mostly of
a rounded shape; occasionally, a few
of the granules are angular. The
s cells forming the dark vein-like por-

OxRgls s e T.icm of the nut differ from the others

S E3aK I in colour, they are destitute of starch,
and contain apparently but a small quantity of oil.

Nutmegs yield a fixed and a volatile oil, which are
extracted and sold separately.

The fized oil is obtained by pressure and straining; it
is imported in the form of cakes, which have the shape of
common bricks, and are covered with leaves.

The volatile oil is procured by distillation in water. The
produce thus obtained is usually from 4 to 5 per cent.

Adulterations of nutmegs—Nutmegs are frequently de-
prived of a portion of their essential oil by distillation ;
and, after being well-limed, are again sent into the market.
Thus in want of their most valuable properties, they feel
light, are dry and brittle; and if on. the surface small
punctures appear, it is certain that a great portion of
their essential oil has been abstracted. The work of
Mr. Chevalier, treating of nutmegs, contains the following
observations :

“ Nutmegs are sometimes mixed with riddled nuts, eaten
by insects and become brittle ; the small apertures are then
closed by a kind of cement, formed of flour, oil, and
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powder of nutmegs ; a paste which has even served to fabri-
cate false nutmegs. The spice in question, at Marseilles, has
been made of bran, clay, and the refuse of nutmegs. These
nutmegs placed in contact with water soften down in that
liquid.” !

From the examination of eighteen samples of nutmeg in
the laboratory of the Commission of the ¢ Lancet,’ it appears
that nutmegs, as they reach the consumer in London, are
not generally deprived of their essential oil ; and that they
are seldom limed.

MACE.

Mace consists of the shell of the nutmeg; it is fleshy,
and, when recent, has a bright scarlet colour; in the pro-
cess of drying it changes to yellow, orange yellow, or, what
1s considered the best, golden yellow, and becomes trans-
‘parent and horny.

This shell is sometimes flattened out and dried in a single
layer; but frequently it is pressed together, in which case
it forms two layers. The Dutch sprinkle mace with salt
water, prior to packing it in sacks.

The London dealers distinguish three sorts of true mace :

i : : :
L. Penang mace, which fetches the highest price.
' 2. Dutck or Batavian mace.

3. Singapore mace.

Structure.—The microscopical structure of mace is very
distinct from that of the nutmeg.

The chief substance is made up of cells containing fixed
oil and much starch ; imbedded in the midst of these cells

' ¢ Dictionnaire des Alterations et Falsifications des Substauces Alimentaires
Medicamentenses et Commerciales,” by M. Chevallier.

b
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are others, which, in thin sections, whether made cross-
wise or lengthwise, appear as apertures ; these contain the
essential oil of mace. Scattered here and there may be

Transverse section of moee,
(Mag. 290 diam.)
Cells and starch eorpuscles.

seen small bundles of woody fibres, of a brownish colour,
enclosing one or two small spiral vessels.

The samples of mace examined by the Commission of the
‘ Lancet’ proved to be unadulterated.

CLOVES.

Cloves are the unexpanded flower-bud of Caryoplilius
aromaticus, a tree from fifteen to thirty feet in height. Its
native country is the Molucca Islands; but it is now
cultivated in Sumatra, Mauritius, Cayenne, Bourbon, Mar-
tinique, and St. Vincent. When of good quality, cloves
are dark coloured, heavy, aromatic, pungent, and, if
strongly pressed upon with the nail, the oil should exude
freely.

The varieties of cloves depend on the place where they
are produced ; those of Amboyna and Bencoolen, two of the
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Spice Islands, are the most esteemed, especially the Ben-
coolen variety. Bourbon and Cayenne cloves are smaller.
Cayenne cloves are the least valuable; they are smaller,
somewhat shrivelled, and yield less oil.

The volatile oil of cloves is extracted by repeated distil-
lation ; the yield, on an average, is said to be from 17 to
22 per cent. It consists of a light, colourless oil, and of
another which 1s heavier, and combines with alkalies to
form crystalline salts.  Protosulphate of iron, when added
to the latter, produces a lilac, and persulphate of iron a red
colour, becoming violet, and afterwards blue; sesquichlo-
ride of iron gives with this heavy oil a vinous colour, which
turns red.

Structure.—A transverse section is seen to consist of
cellular tissue, in the midst of which are numerous recepta-
cles for the essential oil; and a transverse section of the

Transverse section of stalk.
(Mag. 210 diam.}

flower-stalk, viewed with a low power, is found to be formed
externally of receptacles, then of a narrow circle of woody
fibre, and finally of numerous tubular cells containing oil.

Adulterations of cloves.—The quality of cloves 1s some-
times impaired by the abstraction of their essential oil.
They are distinguished in this case by being light and
shrivelled, not yielding oil when pressed upon, possessing
little aroma or taste, and by the stalk being frequently
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deprived of the flower-bud. This fraud used to be exten-
sively practised in Holland; for more effectual conceal-
ment, the drawn cloves being mixed with others of good
quality, and even in some cases being rubbed over with
some common oil.

The volatile oil itself, as imported into this country from
India, has been found adulterated. Mr. M‘Culloch, on
the authority of Milburn, states that it contains nearly half
its weight of an insipid expressed oil, which is discovered
by dropping a little into spirits of wine ; on shaking it the
genuine oil mixes with the spirit and the insipid oil
separates.

Cloves readily imbibe moisture, their weight becoming
thereby increased, of which dishonest dealers have not
failed to avail themselves,

There is reason to believe, according to the Commission
of the ©Lancet,” that the clove-stalks, deprived of their
essential oil, are occasionally ground up and mixed with
the powder of genuine cloves. As the stalks are provided
with an epidermis or coating of cells having a peculiar
stellate character, this structure, when found to exist in
considerable abundance in any sample of powdered cloves,
shows beyond doubt that a proportion of ground stalks
has been introduced. (Dr. Hassall)

From the analysis of cloves by the Commission of the
‘Lancet,” and reported in Dr. Hassall's book, it appears
that they are not usually deprived of any portion of their
essential oill. There is little doubt, however, that this fraud
is practised in some cases, but it does not prevail to any
considerable extent. The whole of the powdered cloves
examined by the Commission of the ‘Lancet’ were free
from adulterations ; one of the samples contained, however,
a proportion of ground clove-stalks.

= o ——
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PIMENTO, OR ALLSPICE.

Pimento, Jamaica berry, or allspice, is the berry or fruit
of the Bugenia pimento, one of the Myrtacee. It grows in
the West Indies, principally in Jamaica, and forms a beau-
tiful tree, which attains some thirty feet in height. It is
planted in regular walks, called pimento walks. A single
tree has been known to yield 150 Ib. of the raw fruit, or
100 Ib. of the dry spice.

The name of “ allspice” is derived from its flavour, which
1s considered to be a mixture of that of several of the other
spices; it differs, however, from them all in its greater
astringency. Pimento is imported generally from Jamaica
in bags or hogsheads. The West Indies yield another kind
of pimento, which is distinguished from the common
allspice by the ovate form of the berries. The pro-
perties of the two kinds are nearly identical. This spice
consists of lignine or woody fibre, a volatile oil, an astrin-
geat extract, a green oil, and a colouring matfer, with
a small quantity of waerystallizable sugar and of malic ov
gallic acid. Braconnot detected, moreover, the presence
of starch in these berries, in the proportion of 9 per
cent.

By distillation with water, allspice yields two volatile
oils, the one lighter and the other heavier than water. The
pimento oil of the shops is a mixture of them; except in
odour, its properties are almost identical with those of
oll of cloves. Mr. Whipple estimates that pimento seed
yields about 437 per cent. of oil.

The allspice berry can be divided into husk, seed, and
seed proper. A vertical section of the husk, viewed under
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the microscope, presents the following structures: 1. Large
cells or receptacles for the essential oil. 2. More internally,
numerous stellate cells, attached to and imbedded in cellu-
lar tissue. 3. Bundles of woody fibre and delicate spiral
vessels. 4. The deepest and innermost part of the section
consists of cellular tissue only.

The structure of the seed proper, as displayed in vertical
sections, is as follows: 1. A thin layer of large receptacles,
running round the outer part of the section. 2. Angular

A, Outsids lnak. B. Inside sced.
(Mag. 200 diam.)

and transparent cells, making up the remaining of the
thickness, their cavities being filled with well-developed
starch granules.

In powdered pimento the whole of the above structures
become disunited and variously intermixed.

Adulterations of pimento. — According to the Com-
mission of the ¢Lancet,” this spice i1s very seldom adul-
terated. In one sample a small quantity of mustard was
detected.
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MIXED SPICE

Consists, as its name implies, of a mixture of the spices
above described. Out of twenty-six samples examined by
the Commission, no less than sixteen, or considerably more
than one half, were found adulterated; the foreign sub-
stances added being sago meal (p. 15), ground rice (p. 15),
wheat flour (p. 15), a substance resembling linseed (p. 48),
and potato flour (p. 15).

CURRY POWDER.

Curry powder consists of a mixture of several ingredients ;
good genuine curry powder is usually composed of Zurmeric,
Black pepper, Coriander seeds, Cayenne, Fenugreck, Car-
damoms, Cumin, Ginger, Allspice, and Cloves. 'Turmeric,
Coriander seeds, and Black pepper, form the larger propor-
tion of the powder.

Having previously described and illustrated turmeric,
black pepper, cayenne, ginger, cloves, and allspice, T now
beg to give a brief account of coriander seeds, cardamoms,
Seenugreck, and cumin.

Coriander seeds (Coriandrum sativum, Umbelliferse), an
annual plant of a foot and a half in height, is cultivated
in Essex, and frequently met with growing wild in the
neighbourhood of Ipswich. The fruit or seed-vessel is
globular, about twice the size of white mustard seed, and
of a light brown colour ; it consists of two hemispherical
portions, each of which is a seed.

The fruit possesses an outer covering, epidermis, or husk,
which is thick and brittle ; it is seen with the microscope
to consist of narrow fibres, which cross each other, and are
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disposed in a wavy manner; it is united to the seed by
loose cellular tissue, which is torn on the removal of the
husk. Underneath this cellular tissue is a delicate fibrous
membrane, and to this succeeds a layer of deeply coloured
cells, merging into the cells which form the substance of
the seed ; these are angular, with well-defined parietes, their
cavities enclosing oil in a molecular condition. The mature
seed does not contain starch.

Coriander seeds possess the property of a mild aromatic
and stimulant ; they yield, upon distillation, a volatile oil,
upon which these properties depend.

Cardamon. seeds {Elettaria cardamomum, Zingiberatie),
a native of the mountainous parts of the coast of
Malabar.

The seeds are contained in pods, which have a triangular
form, and consist of three valves; the seed-vessel is thick,
tough, and fibrous, consisting of cellular tissue and bundles
of woody fibre. The seed-vessel is divided into three com-
partments, each of which contains several hard seeds of a
reddish-brown colour, and exhibiting upon the surface pecu-
liar markings ; the seeds are united together by a substance
which presents under the microscope delicate tubules filled
with oily and granular matter.

The cells, which constitute the principal part of the seed,
resemble closely the cells of pepper, being very angular;
but they differ in their more delicate and transparent ap-
pearance and in being minutely dotted. The presence of
cardamom seeds in curry powder is most easily determined
by means of this structure. Cardamom seeds have a warm,
sharp, aromatic taste, and very like camphor. They con-
tain a fixed and volatile oil, to which their properties are
chiefly due.

Cumin seeds, from the plant Cuminum cyminum, nat.
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order Umbelliferz, a native of Upper Egvpt, 1s extensively
cultivated in Sicily and Malta.

Cumin seeds have some resemblance to caraway seeds,
but they are larger, straighter, and of a lighter colour.
The fruit is double, consisting of two seeds ; 1t 1s furnished
with very fine hairs or prickles.

Transverse sections of the cumin seed exhibit the following
structure :

The hairs are composed of cells, the long diameter of
which are arranged in the long axis of the hairs.

The husk or covering of the seed is made up of numerous
rounded or angular cells. The surface of the seed is of a
pale brown colour, and its interior whitish and transparent.
The external part consists of elongated and flattened cells
of a brownish colour; whilst the interior and chief sub-
stance 1s formed of numerous distinet angular cells, with
perfectly transparent, thick walls. Their contents consist
principally of oil. No starch can be detected in the seeds.

Cumin possesses a peculiar medicinal taste and smell,
and imparts to curry powder a great part of its characteristic
flavour and smell.

Fenugreck sceds, the produce of the plant Trigonella
Foenuin Grecun, family Leguminosae. It grows principally
in [udia, Arabia, Sicily, and at Montpellicr.

The seeds contain a great quantity of mucilage, imparting
demulcent properties to their decoction.

Structure—The husk of the seed consists of three mem-
branes. The outer is formed of a single layer of cells,
bearing considerable resemblance in shape to a short-necked
bottle. The second membrane consists of a single layer
of cells, two or three times larger than the former, very
much flattened, and having their margins regularly and
beautifully crenate. The third and innermost membrane
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1s made up of several layers of large transparent cells, filled
with mucilage, and expanding greatly when immersed in
water.

The seed itself consists of two lobes formed of numerous
minute cells, those in the outer part of each lobe are of a
rounded or angular form, while the innermost become
much elongated, the axes of the cells being placed
transversely in each lobe ; the entire seed is covered with a
single layer of small angular cells.

Adulterations of curry—Curry powder may be adul-
terated with ZJead (pp. 41 and 42), mercury (p. 41), and
iron (p. 52), with a view of obtaining a better colour for
the market; it is also often mixed with salf (p. 25),
ground rice (p. 15), and potato flowr (p.15).!

! The above account of the microscopical structures of the various spices is
mainly abstracted from Dr, Hassall’s valuable work. The woodeuts are all »

original.



CHAPTER III.

ON INFUSIONS OF VEGETABLE SUBSTANCES.—OTHER
FLUID VEGETABLE FOOD, AND THEIR ADULTERA-
TIONS : TEA, COFFEE, SAUCES, OLIVE OIL.

From the importance and peculiar interest connected
with this subject, I beg leave to enter into some details,
relating to the growth and preparation of the various kinds
of tea, previous to giving an account of their adulterations.

The tea plant is a hardy evergreen, attaming the height
of from three to six feet and up- =
wards (nat. family Colwmnifere).
It comes to matwrity in from two
to three years, yielding in the course
of the season three, and sometimes PRIANS
four crops of leaves. T e Leal-

The leaves vary considerably in size and form: the
youngest are narrow, convoluted, and downy ; the next in
age are larger, and their edges are delicately serrated with
the venation or fibrinous markings, scarcely perceptible.
In those of the third crop, the size is found increased, and
the venation well marked, the serrations are stronger and
deeper, and placed at greater intervals.

The principal kinds of black tea ave, first, the Bohea, of
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the coarsest description, then the Congou, Souchong, Cape
and Padre Souchong, and Pekoe.

The principal varieties of green tea are Twankay, Hyson-
skin, young Hyson, Hyson, Imperial, and Gunpowder. The
Hyson-skin is separated from the Hyson by a winnowing
machine, and is in considerable demand among the
Americans.

According to most writers, the various kinds of tea are
obtained from the same plant ; and their different qualities
depend upon the soil, climate, age, and mode of preparation.

The following is a description of the preparation of
tea extracted from Knapp, Reynolds, and Richardson’s
¢ Chemical Technology :’

According to Bell, most of the Chinese accounts agree
that the gathering of the tea-leaves commences with the
Pekoe tea, and lasts from the 5th to the 20th of April.
This tea comsists of the convoluted leaf-bud. The first
gathering of the expanded leaf begins between the 20th of
April and the beginning of May ; the second about the 5th of
June ; the third after the 24th of June; and the autumnal
gathering in August and September. The coarse leaves,
which form the common Boliea, are collected in September
and October ; in the other gatherings the young and succu-
lent leaves only are chosen. According to Mr. Jacobson,
of Java, the stalks of the leaves of black tea must be
detached from the tree along with the leaves, as they
improve the flavour of the tea; but green-tea leaves must
be gathered without the stalks. The gatherers carry a
small basket in front of them fastened round the body, thus
they are enabled to gather the leaves with both hands and
to throw them quickly into the basket. The baskets
containing the leaves for black tea may be left open and
exposed to the sun, to hasten the withering ; but the leaves
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for green tea must not be exposed to the sun or kept long
in the garden.

Mode of preparing black tea.— According to older accounts,
black tea is the result of drying and roasting the tea-leaves
over the naked fire, whilst green tea is obtained by wither-
ing the leaves in steam, and simply drying them after-
wards.

The leaves intended for the production of black tea are
first exposed to the rays of the sun in bamboo sieves; the
finest Souchong and Paochong tea, which are prepared from
the most delicate young leaves, become sufficiently dry by
mere exposure to the air in the shade. Leaves of inferior
quality require to be dried before a fire previous to being
roasted. These primary operations are considered very
essentlal to the quality of the tea. The roasting takes
place in a hollow, remarkably thin iron vessel, called a fuo,
which is of a circular form, and fitted horizontally into a
stove. The roaster takes about half a pound of leaves in
his hands, throws them into the kuo, and draws them
across the bottom of the vessel from its opposite side
to the side mnearest to himself; he next turns the
leaves over and throws them back again, repeating
the operation wuntil they give a fragrant smell and
become quite soft and flaccid ; they are then immediately
rolled or kneaded with the hands. It is in this part
of the process that they become twisted; the juices
expressed from the leaves are sufficient to maintain them
in the twisted form. The leaves are now submitted
to a second roasting, at a low temperature, and fre-
quently shaken, to accelerate the evaporation of the steam
by the admission of air; they are subsequently rolled
as before, and again roasted and rolled as long as
any juice can be freely expressed. In this state, the
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leaves are in a condition to undergo final desiccation,
a process which is conducted in open sieves over a
bright charcoal fire; the sieves are placed in a tubular
piece of basket-work, opened at both ends, called a
poey long; this instrument, containing a certain quantity
of tea ready for drying, is placed upon a low stove, over a
small quantity of burning charcoal, where the leaves lose
their moisture. After their removal from the sieves, they
are rubbed between the hands, and then returned to the
drying apparatus; and this operation is repeated until
they have become dry and crisp. The tea is then sifted,
again placed over a very slow fire for about two hours, and
then packed in chests or baskets for sale ; the Pekoe tea is
very slightly rolled, if at all.

For the purpose of scenting black tea, certain kinds of
flowers are used, being previously dried and powdered ;
they are sprinkled over the tea before it undergoes the last
process of roasting. Souchong tea is sometimes scented
with the flowers of Gardenia florida, Olea flagrans, and
Jasminium sabac.

Mode of preparing green tea.—The leaves intended for
the production of green tea are spread out in layers upon
hurdles, in a kind of box made of bamboo, the bottom of
which forms' a water-boiler. The aqueous vapour passing
through the leaves soon withers them, they are now rolled and
placed at once in an iron pot to dry ; the subsequent rolling
and kneading 1s performed in precisely the same manner as
in the case of black tea. The process of steaming prevents
the leaves from turning black, and they retain their original
green colour. Green tea gives up much less of its juice
in the drying process, a circumstance which explains its
more energetic action upon the nervous system.

! It probably means “ fits npon.”
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Chemical composition of fea, and its chemical analysis.—
According to Mulder’s analysis, 100 parts of tea consist
of —

{rreeii, Fluck,
Hyson. Comgon.
Essential oil (to which the flavour is due) . 0-79 : 060
Chlorophyle ; . - ; 2-29 : 1-84
Wax - y : : ; 2:88 : —
Resin : : L : . 2-22 : 364
Gum 5 ; : a : 856 ; 0.28
Tannin ! . : ; . 17-80 . 1288
Thein 2 . : : : 043 ; 0-46
Extractive . - 2230 . 1988
Colorable matter, H-Lp&'l‘ﬂhlﬁ hj" hy dmchlﬂrlc acid 28360 . 1912
Albumen . ; : ; 300 : 2-80
Vegetable fibre : . : . If50 . 98532
Ash ; : : - ; 556 : 524
100-00 100-00

In order to detect the adulterations of tea, it is necessary
that the reader should be acquainted with the methods to
be employed for its chemical analysis. I beg, therefore, to
direct his attention to this important subject.

The principal substances to be determined, and con-
tained in the infusion of tea, are gum, glucose or sugar,
fannin, and a peculiar principle called #hein. To estimate
the amount of gum and tannin, let 100 grains of tea,
dried 1n the water bath, be boiled for some time in about
one quart of distilled water; the gum and tannin are dissolved
out. The lignine, or remaining exhausted tea-leaves, are
separated from the solution by decanting the latter, they are
to be washed with hot water, and finally dried and weighed.
To obtain the tannin, mix the above washings with the
solution, and add to it a solution of gelatine ; the precipi-
tate, being collected on a filter and washed, is dried in the
water bath, and finally weighed ; 100 grains of the precipi-
tate containing 40 grains of taunin. To determine the
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gum and saccharine matfer, evaporate to dryness the decoc-
tion of 100 grains of tea, dry the residue thoroughly, and
weigh 1t ; then treat this substance with hot alcohol, which
dissolves out the tannin and sugar, and leaves the gum,
which may be dried and weighed ; the weight of the tannin
having previously been ascertained, by adding it to the
weight of the gum, and subtracting this sum from the
weight of the residue, the amount of sugar will be readily
ascertained.

To detect the #4ein, add acetate of lead to a decoction of
tea, evaporate the filtered liquid to a dry extract, and ex-
pose this extract to a subliming heat in a shallow iron pan,
whose mouth is covered with porous paper, glued to the
rim of the vessel, and surmounted by a strong paper cap
to act as a receiver for the thein. By this method Dr.
Stenhouse obtained 1:37 per cent. of thein. The following
process enabled Peligot to extract a larger proportion of this
substance : a hot infusion of tea was mixed with subacetate
of lead and ammonia, the liquid was filtered, and the lead
precipitated by means of sulphuretted hydrogen ; after a
second filtration the clear liquid, being evaporated at a
gentle heat, afforded, on cooling, an abundant crop of erys-
tals. By further evaporation of the mother-liquor, more
crystals are obtained, amounting altogether to from 4 to
6 per cent.’

Adulterations of tea, and their detection.—). Adultera-
tions of black tea.—The principal adulterations of black
tea consist in the addition of leaves not belonging to the tea
plant, and in the fraudulent conversion of exhausted tea-
leaves into the apparently genuine article ; in either case

I Messrs. Graham, Stenhouse, and Campbell adopted this method, slightly
modified, for the detection of caffein in coffee.
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foreign substances being employed to mmpart colour and
astringency to the infusion of the leaves.

The Chinese not unfrequently make use of the leaves of
the Camellia Sasangua and Chloranthus inconspicuus for the
fabrication of tea; and, according to Dr. Dixon, many
millions of pounds of the leaves of various plants are dried
annually to mingle with genuine tea, as those of the ash,
plane, &e. It has also been ascertained that the leaves of
several British plants are sometimes used m this country
for the adulteration of tea, as those of the beech, elm,
horse-chestnut, plane, bastard plane, fancy oak, willow,
poplar, hawthorn, and sloe (see woodcuts, page 85). The
leaves are dried, broken up into pieces, and usually mixed
with a paste made of gum and catechu ; afterwards they are
ground and reduced to a powder, which, being coloured
with rose-pink, 1s mixed either with dust of genuine tea or
with inferior descriptions of black tea.

The reader may refer to the adjoining woodcuts for the
shape and appearance of the above-mentioned leaves.

Besides the physical structure of the leaves, their chemi-
cal properties may help to detect their nature. Thus, the
prune tribe of plants, including the sloe, cherry, laurel,
&c., the seeds of which yield prussic acid, all contain
amygdaline, or some similar principle. Now, all of these,
when oxidized with sulphuric acid and peroxide of manga-
nese, give oil of bitter almonds, and can be thus recognised.

The willow and poplar tribe, on the other hand, yield
oil of Spirea Ulmeria (salicylous acid), a very characteristic
substance.

On exhausted tea-leaves.—Not many years ago, an ex-
tensive business was carried on, consisting in the conversion
of tea-leaves which bad been used into an apparently good

quality of tea. It was supposed that, in 1843, there were
G
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/' eight manufactories in London alone for this purpose, and
several besides in various parts of the country. Persons
were employed in buying the exhausted leaves at hotels,
coffee-houses, and other places, at 23d. or 34. per pound.
These were taken to the factories, mixed with a solution of
gum, and re-dried.  After this, the dried leaves, if for black
tea, were mixed with rose-pink and black lead, to face them,
as 1t is termed by the trade.

The best method of detecting this fraud is by chemical
analysis,

The annexed are analyses of samples of black tea manu-
factured from exhausted tea-leaves, and seized at various
periods by the Excise authorities. 'They were furnished to
the Commission of the ¢ Lancet’ by Mr. Phillips, with the
sanction of the Board for Inland Revenue.

Seized in London, 24th of August, 1843 :

BLACK TEA.
Lignine . : : . . 786
Gum ; . : i . 155
Tannin and colouring matter . . P
Seized in London, 2d of March, 1843 :
BLACKE TEA.
No. 1. No. 2.
Lignine : . : ; 81 e T2
Gum : : . - 180 5 19-9
Tannin and colouring matter . 0-7 : 72

Seized in London, 15th of February, 1843 :

BLACK TEA.
Lignine ) : . . 81-1 . 781
Gum ; g : : 155 . 205
Tannin and colouring matter : 44 : 14

Other analyses are given in Dr. Hassall’s book which
need not be here recorded.
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Contrasting the analysis of the exhausted and adulte-
rated tea-leaves with that of genuine tea, 1t 1s seen that
the amount of tannin, in the former, 1s very much less,
and the quantity of lignine and also of gum considerably
oreater.

Adulteration of black tea with catechu or Japan earth.—
Test: Determine the amount of tannin (p. 79) in the mfu-
sion ; if it is much increased, the fraud has been practised.

La Veno Beno—This substance consists of a coarse
powder of a reddish-brown colour, intermixed with small
fragments of a leaf, stated to be that of Sumach; fto the
taste, the powder is astringent and bitter, and on analysis
it 1s found to be composed in great part of coarsely pow-
dered catechu. (The same test as for Japan earth.)

Chinese botanical powder.—This substance is formed of
a coarse reddish-brown powder, astringent to the taste, and
made up of a mixture of catechu and wheat flour (p. 15).

Guin and starch.—These materials are employed in the
manufacture of spurious tea; the leaves are steeped in a
strong solution of gum which, in drying, occasions their
contraction and causes them to assume more or less of
their original appearance, giving them at the same time a
polished appearance. In this case, a practised eye may readily
detect the fraud, from the tea-leaves being much broken up,
and from the peculiarly artificial character of their lustre
(see also p. 80). The Chinése sometimes make use of a
solution of rice starch (p. 15) to impart a peculiar form to
the leaves.

Sulphate of iron.—A solution of sulphate of iron gives
a deep colour to an infusion of tea, and, in factories of
spurious tea, sulphate of iron is frequently added to the
gum water to be used in making up exhausted tea-leaves.
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Test: burn the leaves, and dissolve the ashes in water;
add to the solution chloride of barium for the detection of
sulphuric acid (p. 93), and ammonia for determining the
presence of iron (p. 52).

Rose-pink.—Rose-pink consists of the colouring matter
of logwood in combination with carbonate of lime (see p. 17).
It is oceasionally used by adulterators, to give a colour and
bloom to the surface of black tea fabricated from exhausted
tea-leaves. :

Logwood.—Black tea is sometimes mixed with the
pounded extract of logwood; this adulteration may be
readily detected by moistening with water a small portion
of the tea-leaves, and rubbing it gently upon a sheet of
white paper, which will be stained bluish-black ; moreover,
if a sample of tea immersed in cold water imparts im-
mediately to the liquid a pinkish or purplish colour, be-
coming red upon the addition of a few drops of sulphuric
acid, it 1s a sign of the presence of logwood. The adulte-
ration is employed with the view of simulating strength by
the high colour of the infusion. Dr. Normandy has
detected the colouring matter of logwood in teas repre-
sented as Souchong and Pekoe.

Graphite, plumbago, or black lead. —Graphite consists
of a mixture of carbon and iron, in the proportion of about
95 per cent. of the former to about 5 of the latter. It gives
to the surface of tea-leaves a black, shining, and metallic
appearance. This adulteration may be detected by the eye
alone; but the following methods are also recommended
for the purpose: A thin slice of the faced leaf, placed
under the microscope, will be scen thickly studded with
numerous minute black particles. Moreover, -the infusion
of such tea will after a time, if this facing be considerable,
acquire a blackish hue, and, on evaporation, the bottom of
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the vessel containing black lead will be found to exhibit
the dark shining characteristic coating of this substance.

Tale, China clay, or soap stone.—The adulteration with
powdered talc or mica, (silicate of alumina, and tersilicate
of potash,) though practised by the Chinese, has not yet
been detected in any sample of our teas; soap stone and
mica are, however, employed by them, for the purpose of
imparting a bloom or lustre to the surface of the leaves.
In this case, the leaves will exhibit, by close examination,
minute shining fragments, which under the achromatic
microscope appear more or less iridescent, an effect better
seen with the polariscope. A simple lens will suffice to
detect the larger particles of these substances. China clay,
or faolin, 1s prepared from decaying granite, being the result
of the decomposition of the felspath, (silicate of potash and
alumina), and mica of that mineral.  Sleatil or soap stone
(silicate of magnesia and alumina), like mica, is laminated
and iridescent, the lamina exhibiting a erystallized structure.

Indigo.—Indigo is a blue colouring matter obtamed
from the Zinctoria indigofera; it does not exist ready
formed in the plant, but is deposited during its fermenta-
tion. Under the microscope, it appears as minute granules
and wrregular fragments, reflecting a blue or greenish colour,
this peculiar appearance enabling the observer to distin-
guish 1t from Prussian blue (see also p. 42). The
adulteration in question is extensively practised in the
manufacture of green tea, and the facing of ‘certain de-
scriptions of black tea, by the Chinese. From the peculiar
medicinal action of indigo upon the body, the presence of
this substance in tea is very objectionable.

Turmeric powder (p. b8).

According to the report of the Commission of the
‘ Lancet,” it appeared :
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1. That not one of thirty-five samples of black tea, as
imported into this country, contained any other leaf than
that of the tea plant.

2. That ount of the above number of samples, twenty-
three were genuine and twelve adulterated. The genuine
teas were the Congous and Souchongs, &ec.; and the adulte-
rated teas, samples of the scented Pekoe and scented Caper,
Chulan or black gunpowder, as well as imitations of these
made from tea dust.

3. That the adulterations detected consisted, in facing,
so as to improve the appearance of the teas, the surfaces of
the leaves with black lead, and in the manufacture of
imitation tea out of tea dust, sand, &e.

4. That the fabrication of spurious black tea 1s exten-
sively carried on at this time in the metropolis, and in
other parts of the kingdom.

5. That two processes of fabrication are adopted : In the
first, the exhausted tea-leaves are made up with gum, and
redried ; black lead and the mica-like powder, rose-pink
and carbonate of lime, being sometimes added, to bloom or
face the leaves, as well as sulphate of iron to darken the
colour of the leaves and give astringency. In the second
method, leaves other than those of tea are used. These,
after being redried, are broken down, mixed with gum
catechu, and made into a paste; the leaves are then redried,
further broken down, and sometimes coated with gum.
The spurious tea made from exhausted leaves is seldom
sold alone, but is used either for mixing with genuine
black, or is converted into green tea; while that made from
British leaves and catechu 1s either mixed with black
tea in the form of dust, or else is faced and bloomed until
made to resemble green tea.'

! ¢ Food and its Adulterations,” by Dr. Hassall,” p. 200.
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6. That out of twenty-four samples of black tea pur-
chased of tea-dealers and grocers resident in the metropolis,
twenty were genuine and four adulterated, the former
being Congous and Souchongs, and the latter samples of
scented Pekoe and scented Caper ; the blame in this case
not falling upon the dealers, they being in all probability
wholly unaware of the fact of these peculiar descriptions of
tea being adulterated in the manner deseribed.

It thus appears that the Congou and Souchong teas are
genuine, and the scented Pekoe and scented Caper all
adulterated.

2. Adullerations of green fea.—'The substances employed
to adulterate green tea consist especially of those which
are best calculated to improve its colour and general
appearance ; they may be the same as those used in the
adulteration of black tea, and, besides these, it has been
ascertained that many other substances are introduced.

Prussian blue—This substance, prepared by the action
of ferrocyanide of potassium on a per-salt of iron, 1s
that which is most frequently employed in the facing of
green tea. It may be detected by the action of liquor
potasse, which dissolves it instantly, and changes it into
a dirty yellow or brown colour. Moreover, it is not
bleached by chlorine, whilst indigo becomes white when
acted upon by this substance. Under the microscope, it
may be also recognised by the above reagents. Sulphuric
acid, when added to the solution obtained by mixing pot-
ash with Prussian blue, causes the blue colour to reappear.
When mtroduced into the body, even in minute quan-
tities, Prussian blue is capable of producing an injurious
action.

Mineral green, or hydrated subcarbonate of copper, is
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prepared by precipitating a salt of copper by an alkaline
carbonate, and treating the precipitate with boiling water.
This substance is used, for the adulteration of green tea, in
the form of a pigment, known as mineral green. 'Test:
Carbonate of copper dissolves in hydrochloric acid with the
evolution of carbonie acid, and ammonia added to the solu-
tion produces a blue colour. It precipitates in the infusion
of tea.

Verdigris, or acetate of copper.—A highly poisonous
salt. Test: When boiled with sulphuric acid it gives out
the smell of vinegar, and becomes blue if treated with
ammonia. Acetate of copper dissolves in the infusion of tea.

Arsenite of copper—A highly poisonous salt. Test:
Project a sample of the leaves in a fused mixture of car-
bonate and nitrate of potash or soda; dissolve the fused
mass in water, and test for arsenic with Marsh’s apparatus
(see also pp. 26 and 43), and for copper with ammonia,
which gives a blue colour, '

Duleh pink.—Dutch pink is a bright yellow colour, con-
sisting of a vegetable dye in combination with chalk ; if is
most frequently used in this country for the facing of spu-
rious green tea. Test: Ziguor potasse, which converts the
bright yellow into a dark brown, and acetic acid, which
occasions effervescence (see also p. 17).

Chromate of potash.—'This substance has a bright yellow
colour; 1t 1s a poison.

Bichromate of potash.—An orange-red substance ; several
fatal cases of poisoning by it have occurred.

Chromate of lead.—A yellow salt, also poisonous, Test :
Chromiwm, whatever be the form in which it exists, may
be easily detected by means of the blowpipe. In the case of
a chromate or bichromate of potash, let the infusion of tea be
evaporated to dryness, and the residue burnt. The ashes are
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now fused with the blowpipe, on a platina wire, previously
mixed with borax or microcosmic salt, when a glass bead
of a green colour will be obtained if any chromium is
present. Should this metal occur in the form of c/ro-
mate of lead, which is insoluble in water, the salt is to be
collected on a filter, and tested with borax or microcosmie
salt, as above mentioned. It may happen that, besides
chromate or bichromate of potash, a soluble salt of copper
has been. used to adulterate the tea in question, in which
case the test will not be altogether satisfactory, as copper
produces the same action as chromium on borax or micro-
cosmic salt, in the blowpipe flame. If the presence of
copper has been detected by ammonia, or any other test (a
solution of a salt of copper produces a blue colour with
ammonia), it will be advisable to precipitate the chromic
acid with acetate of lead for the purpose of obtaining an
insoluble chromate of lead, which, being collected on a
filter, may now be tested with the blowpipe. Moreover,
when fused in the inner blowpipe flame, the green bead ob-
tained with a copper compound becomes red and opaque,
which is not the case with chrominm ; thisis another useful
means of distinguishing between the two metals.

Chalk, or carbonate of lime.—Test: Infuse the tea in
water, pour off the infusion, and allow it to stand for an
hour ; then decant the fluid and add hydrochloric acid to
the insoluble residue remaining at the bottom of the vessel,
when 1t 1s dissolved with the evolution of carbonic acid ;
ammonia and oxalate of ammonia precipitate oxalate of
lime in the acid solution (p. 17).

Gypsum, or sulphate of lime.—This substance is cow-
monly used by the Chinese in blooming the leaves. Test :
Proceed, first, as for the detection of chalk ; then fuse the
insoluble residue in nitrate of potash, dissolve the fused
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mass in water, test for lime as in the case of chalk, and for
sulphuric acid with chloride of barium, producing a precipi-
tate insoluble in nitric acid (see also p. 19).

Carbonate of magnesia.—1t has occasionally been used
in this country for the same purpose as soap stone, China
clay, mica, &c., to give a bloom to the leaves. 'Test: Hydro-
chloric acid dissolves the substance with evolution of carbonic
acid ; ammonia and phosphate of soda being added to this
solution, produce a crystalline precipitate of triple phosphate
(see also p. 17).

Chinese tea dyes.—1. A yellow dye composed of nearly
equal proportions of turmeric (p. 58) and mica (p. 88).
2. A blue dye consisting of indigo (pp. 42 and 89) and
carbonate of lime (p. 17). 3. A white powder having the
properties of China clay or kaolin (p. 20).

On spurious green fea of British fabrication.—The con-
version of black tea into the green variety has extensively
prevailled in this country for many years past. In some
cases spurious green tea has been manufactured from ex-
hausted tea-leaves, both green and black ; and, in others,
an imifation green tea has been prepared from other leaves
than those of the tea plant.

An interesting case, extracted from ¢ Accum,’ is related .
in Dr. Hassall's book, where a party was convicted of
manufacturing imitation tea from sloe and white thorn
leaves. 'The leaves were first boiled, then baked upon
an iron plate, and when dry, rubbed with the hand,
to produce that curl peculiar to genuine tea; they were
finally coloured with logwood. For the manufacture of
green tea, the leaves were first boiled in water containing
a little verdigris, then pressed and dried; they were next
placed over a slow fire upon sheets of copper, and rubbed
with the hand to curl them; the leaves being now dried,
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were sifted, to separate the thorns and stalks ; more verdigris
and some Dutch pink being nowadded, the verdigris gave the
leaves that green bloom observable on genuine green tea.

The following analyses of samples of spurious green tea
seized by the Excise during the last few years are well
calculated to inform the reader of the substances employed
in this fraudulent manufacture.

Seized 12th of May, 1843 :

GREEN TEA.
A. B.

Lignine ! 2 3 : 849 : 855
Gum : : . : 68 . 48
Tannin and colouring matter ; 1-1 : (-6
Carbonate of lime . i il = 40 ; 36
Carbonate of copper . : : 32 ; 35

1000 1000

In this case exhausted black tea-leaves had been dried,
and dyed to imitate green tea.

Seized June 1st, 1843 :

GREEN TEA.
A, BE.

Lignine . : : : 865 : 866
Gum i : 54 - 56
Tannin and colouring matter ] -0 i 0-8

Carhonate of lime, Prussian blue, and a
vegetable yellow dye - . . 72 ; 7o
100-0 100:0

Seized in Manchester, June 19th, 1845 :

This seizure comprised three samples of tea that were
grossly adulterated with Prussian blue, bichromate of
potash, carbonate of lime, carbonate of magnesia, and
French chalk.

With the view of determining whether tea be artificially

coloured or not, Dr. Hassall recommends the following
methods :
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If the leaves be considerably coated, a microscopical
examination with a glass of one inch focus will suffice,
to detect the foreign colouring matter which appears as
minute specks, each reflecting its appropriate tint. Another
method is to scrape the surface of two or three leaves with
a penknife, when the spurious colouring matter may be de-
tected in the powder thus separated. A third method is to
place five or six leaves on a slip of glass, moistening them
with a few drops of water, and, after the leaves have become
softened, firmly squeezing the water out between the finger
and thumb ; the fluid will contain more or less of the in-
gredient forming the facing, if any has been employed.
To obtain the result in question on a large scale, let half
an ounce of the leaves be shaken in water for a few
minutes, after a time the sediment will be detached, and
collect at the bottom of the vessel. Lastly, the tea dust
present in the sample of adulterated tea is usually found to
contain a considerable quantity of the ingredients used for
facing the leaves.'

The Chinese employ annually a considerable quantity of
leaves differing from the true tea-leaves, and known under
the name of lie tea, for the adulteration of this important
article of diet; they also introduce in this manufacture
entively foreign leaves. In a sample of Twankay, the
Commission of the ‘ Lancet’ detected the leaves of three
other species of plant, two of which were identified as the
Camellia Sasangua, the other as a kind of plum.

To conclude with the adulterations of green tea, it ap-
pears according to the Commission of the ¢ Lancet,’

1. That the green teas, with very few exceptions, are

! By removing a few tea-leaves from the infusion in the tea-pot, and exa-
mining the shape, variation, colour, and other characters of the leaves, many
of the above-mentioned adulterations may be detected.
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adulterated, that is to say, are glazed with colouring matters
of different kinds.

2. That the colouring matters used are, in general,
Prussian blue, turmeric powder, and China clay, other
ingredients being sometimes, but net frequently employed.

3. That, of these colouring matters, Prussian blue pos-
sesses properties caleulated to affect health injuriously.

4. That, n this country there is really no such thing as
green tea, or tea which possesses a natural green hue.

5. That green teas, more especially the gunpowder, m
addition to being faced, are subject to adulteration with
other leaves than those of genuine tea.

6. That lie tea is prepared so as to resemble green tea,
and 1s extensively used by the Chinese themselves to adul-
terate gunpowder tea.

Besides the above adulterations, it is evident that tea
undergoes further deterioration in our own country, and,
from the investigations of the Commission, it appears—

1. That exhausted tea-leaves are frequently made up
with gum, &e., artificially coloured and glazed, and are
resold to the public as green tea.

2. That the substances employed in the colouring of
tea are often highly poisonous.

3. That green tea is not uncommonly fabricated with
leaves quite different from those of tea.

4. That black lie tea is often coloured and extensively
employed by our own dealers and grocers for the adultera-
tion of green tea.

COFFEER.

The coffee brought into commerce is the seed of the
Coffea Arabica, a shrub belonging to the family of the

i
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Bubiaceze ; it attains thirty feet in height when allowed
to grow, but is usually cut down to the ordinary height of a
man, to increase the crop of fruit. The fruit is a two-seeded
berry, similar in appearance and colour to a small cherry;
each berry contains two coffee beans in a fleshy or parch-
ment-like integument.  As the fruit does not all ripen at the
same time, one crop requires several gatherings; the fleshy
part of the berry, which contains a considerable quantity
of saccharine juice, is removed partly by mechanical agency,
and partly by fermentation. The fresh, ripe berries are
pressed between rollers, and their thick juice allowed to
run through sieves; they are afterwards cleaned by wash-
ing with water, and are subsequently dried. All that
remains to be done is to remove the skin from the seeds,
by submitting them to the action of a heavy wooden wheel,
and winnowing the chaff by a fan, as in the case of ordinary
grain. In Venezuela, however, the plan followed is different ;
the berries are there spread out upon hurdles in the sun,
where they undergo the vinous fermentation for fourteen or
twenty days, and then dry. The beans are freed from the
skins by a mill, and by subsequent winnowing.

The use of coffee dates in Arabia from the end of the
fifteenth century; it was introduced into Paris in the year
1669, and the first coffee-house was opened by Arminier,
at St. Germain, in 1672.

Structure of the coffee seed—The coffee seed s com-
posed of two parts, the substance of the seed, and the festa,
or membrane by which it is surrounded.

The seed consists of an assemblage of vesicles or cells,
of an angular form, and adhering firmly together. The
cavities of the cells include a considerable quantity of
aromatic volatile oil, on which the fragrance of the coffee
mainly depends.
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The investing membrane is made up principally of elon-
gated cells, forming a single layer, and having oblique mark-

Caoffiee.

1. 2. Section of unroasted coffee. 3, 4. Scction of ronsted eoflee,
(Mag. 290 diam.)

ings upon their surface ; these cells rest upon another thin

membrane, which presents an indistinet fibrous structure.
The roasting of the berry does not alter materially its

structure ; the essential oil, however, is no longer visible 1n

Caoffes.
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Investing membrane.
(Alag. 200 diam.)

the cells in the form of minute drops or spherules, and has
become more generally diffused throughout the cavities of
the cells.
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The following are the characters of the most important
kinds of coffee, samples of which were kindly forwarded to
me by a friend, one of our City brokers. The alpha-
betical order shows the relative value of the various coffees,
commencing with those kinds which fetch the highest
price.

A. Mocha coffee. — Liaght coloured, greenish-brown ;
partly or entirely covered with the husk ; grains differ from
each other in size and form, and have no regular shape;
some grains are cracked or broken up.

E. Madras coffee.—Grains, coloured light green, are all
of the same size, and have a regular form; they are not
broken up, and are partly or entirely covered with an
mvesting membrane, which is finer than in the case of Mocha
coffee, and which adheres strongly to the seed. The grains
have a shrivelled appearance.

G. Ceylon coffee (native).—Grains are larger than the pre-
ceding, and of a light yellowish-green colour, some grains
being cracked or broken up; the husk is occasionally want-
ing, and does not adhere strongly to the seed; some grains
arc studded with dark green spots; the seeds differ from
each other in size.

F. Mysore coffee (Bombay).—Grains have an elliptic
shape ; differ from each other as to their size; are partly
covered with a slightly adhering husk ; colour light green.
Grains not shrivelled, or much broken up.

H. Brazil coffee (Rio).—Grains are somewhat misshapen,
have a light green colour; husk wanting, or very fine, and
strongly adhering to the grains; they are nearly all of the
same size; some of them elliptic, others flattened, a few
being small and shrivelled up.

L. Brazil coffee (Bahia)—Grains irregularly formed ;
colour light yellowish-green, studded with dark green
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spots; husks wanting in many grains, in others it does
not adhere strongly, and has a coarse structure. Grains
cracked or broken up; some are elliptic, others flattened ;
the elliptic grains are smaller and darker coloured than the
flat ones.

D. Costa Rica coffee (America).—Grains are all of the
same size and shape, 7. e., rather flattened; colour uni-
formly light green; seeds nearly quite devoid of husk, are
peculiarly smooth.

B. Ceylon coffee (Plantation Peaberry).—Grains small,
and remarkably elliptical, are all of the same size, of a dark
green colour, and partly covered with a thin husk.

C. Ceylon coffee (Plantation). — Colour dark green;
grains resembling each other in size and shape ; their under
surface is concave ; every grain is partly covered with husk ;
size rather above the average.

Chemical composition and analysis of coffee.—Professor
Rochleder, who has devoted great attention to the analysis
of coffee, gives the following enumeration of the substances
found in raw coffee-beans, with the formula of their ele-
mentary composition :

o] H. 0. N,

Woody fibre : ; BT L
Cane sugar : = L AR v R ) IETPR |
Palmitic acid : R R T |

Fats {{}lcic acid : SR EER VG S e
Glycerme : . i
Legumin - . - 48 . 36 . 14 . 6
Cafleie acid : : . e . ¥ . 6 .0
Caffein . . : : 1 T | IR 4

Payen enumerates the proportional quaﬁtitieslnf the dif-
ferent substances which he finds in raw coffee, as follows :
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Cellular fissue : : . - . 34-000
Hygroscopic water . ; - : . 12:000
Fats ! : 10° to 13-000
Starch, sugar, d::xtrlne, and vcvﬂtahlu acids - 15-500
Legumin . . : A ; 1-:000
Chlorogenate of patash and caﬂ’mu - : 2 3-500
Nitrogenous portion ! ! - . 3000
Free caffein ! : : : 0-800
Thick insoluble ethereal ml : : : 0-001
Aromatic oil : 0-002
Mineral constituents : Pntfu:.h, Ilmu, magnesm, plmﬁ-

phorus, sulphur, silica, and traces of chlorine . 6697

1. Cellular tissue is the insoluble residue obtained by
exhausting ground coffee with water and alcohol.

2. Hygroscopic waler is detected, and its quantity deter-
mined by weighing the ground substance, drying it in the
water bath, and ascertaining the loss.

3. Fals are obtained and determined by treating the
ground coffee with ether, and evaporating the solution to
dryness : or by treating the crushed coffee beans with alco-
hol, and mixing the extract with water, when the fatty
matters are precipitated.

4. Starch, sugar, and dextrine.—VYor starch, proceed as
in the case of grains (p. 14). (For sugar and dextrine, em-
ploy the method described at pp. 8 and 9.)

b. Cllorogenate of potask and caffein.—1t is doubtful
whether this combination exists. To detect the presence
of caffein or thein, let the analyst adopt the same means
as recommended in the case of the extraction of thein
from tea (p. 80).

Cllorogenic acid is the same as the caffeic or tanno-
caffeic acid of Rochleder and Pfaff. To obtain this acid,
dried and crushed coffee beans are treated with alecohol, and
the extract is mixed with water, and filtered, in order to
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separate the fatty matter. The filtered liquid mixed with
acetate of lead, yields a precipitate, which is to be washed
and decomposed by hydrosulphuric acid. The light yellow
solution of tanno-caffeic acid thus obtained is deprived,
by boiling, of an excess of hydrosulphuric acid.  This
solution, distilled with peroxide of manganese and sul-
phuric acid, yields the beautiful substance known as
kinone; it is easily discernible by its volatility and pecu-
liarly acrid odour, which greatly resembles that of chlorine.
The solution of kinone gives, with ammonia, a sepia-black
colour, and becomes reddish-brown with hydrosulphuric
acid, It is decolorized by sulphurous acid. The beautiful
green hydrokinone is obtained by exactly neutralizing the
solution of the yellow kinone with sulphurous acid, great
care being taken not to introduce the latter in excess.

The tests for kinone can be applied in a few minutes,
and they are sufficient to indicate the presence of 10 or 12
per cent. of coffee in a mixture.!

6. The <norganie salls are easily obtained by incinerating a
known quantity of coffee, and submitting the ashes to che-
mical analysis.

Adulterations of coffee.—Coffee 1s usually and most ex-
tensively adulterated, especially when the berries are roasted
and pounded to be sold in the form of ground coffee. The
adulteration is principally Chicory, the roasted root of the
chicory plant (Cickorium intytus), or wild endive. The
importance and extent of this adulteration 1s such as to
require the introduction of a special account of chicory and
of the adulteration to which it is itself liable.

! Messrs. Graham, Stenhouse, and Camphell’s Chemical Report on the Mode
of Detecting Vegetable Substances mixed with Coffee for the purpose of Adul-
teration (* Quarteérly Journal of the Chemica Society,” April, 1856).
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Chicory and its adulterations.—This plant belongs to the
natural family of the dandelion, and is indigenous, or in
other words grows in various parts of this country: it
may be observed on the roadside, or in the hedges, and
recognised by the compound character of its flowers and
their beautiful pale blue appearance. It blossoms in the
months of August and September, and any one wish-
ing to obtain a sight of this notorious vegetable, may
gratify his or her curiosity by a walk along the banks of
the Thames from Kew in the direction of Richmond. It
has, moreover, been artificially raised in large quantities in
this country. In Germany, and some parts of the Nether-
lands and France, Chicory is extensively cultivated for the
sake of its root, which is occasionally used as a substitute
for coffee.

When prepared on a large scale, the roots are partially
dried, washed, cut, again dried, roasted by a process
similar to that employed in the case of coffee, and finally
reduced, between grooved rollers, to a powder. The
powder very much resembles dark ground coffee, and has a
strong smell of liquorice. The per centage composition of

Chicory root in its various conditions is represented by
the following analysis.

Raw root. Kiln dried.
Hygroscopic moisture . . . 770 : 150
Gummy matter - - ; 7'h : 208
Glueose, or grape sugar : : 5 | ; 10-5
Bitter extractive - . ) 4-0 : 19-3
Fatty matier . : : : 06 : 19
Cellulose, inuline, and woody matter . 9:0 : 296
Ash . : : ; : 08 ; 30

1000 100:0

The composition of the roasted root is as follows :
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13l Specimen. 2d Specimen.

Hygroscopic moisture . : ; 145 g 12-8
Gummy matter : i : 95 : 149
Glucose or grape sugar ; O " R |
Matter like burnt sugar - : 29-1 : 244
Fatty matter . 3 : 20 - 2-2
Brown or burnt woody matt{,r SRl T 285
7T T R : L : : 4-3 : 68

1000 1000

From a glance at the composition of coffee (see page
102) the reader will observe that there is no analogy be-
tween it and chicory, so that the latter cannot be made a
substitute for the former. Coffee contains two principles,
at least, which are possessed of undoubted value and activity:
essential oil and caffein, acting as powerful stimulants on
the body, whilst no such substances are found in chicory ;
add to this, that while the infusion made from coflee is
light, transparent, and aromatic, that from the other is
thick, viscid, heavy, and almost inodorous. (Hassall, p.
113.) Chicory is also highly objectionable from its me-
dicinal properties.

Structure of chicory root.—Three structures may be
distinguished ; 4. e., 1, cells; 2, dotted vessels; and 3,

Chicory.
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vessels of the latex, or milky vessels. In the roasted and
charred chicory root the microscopical appearance somewhat
resembles that which is detected in the raw or unroasted
article.!

1. Cells, constituting the chief part of the root, generally
of a rounded form, but sometimes narrow and elongated.

2. Dotted wvessels, particularly abundant in the central
and harder parts of the root; they are cylindrical un-
branched tubes, tapering to a point at either extremity,
and marked on the surface with short fibres.

3. Vessels of the lafex, containing a milky juice, they
form branched and frequently anastomosing tubes with
smooth membranous parietes.

Adulterations of chicory—Improbable as the fact may
appear to the reader, chicory is nevertheless adulterated.
The substances employed for this purpose are carrof,
parsnip, mangold wurtzel, beans, coffina, roasted corn, biscuit
powder, burnt sugar, red earth, ground acorns, oak-bark tan,
tan known as croals, mahogany and other sawdust, baked
horses’ and bullocks livers, Hamburg powder, and Venetian
red.

1. Carrot.—This vegetable does not contain any vessels
of latex. The adulteration 1s difficult to detect.

2. Parsnip is also similar in structure to chicory root,
but there are no lactiferous vessels, and it contains small
starch globules.

3. Mangold wurizel consists of cells three or four times
larger than those of the previously described substances.

4. Beans.—The size and form of starch globules suffice
to detect this adulteration. (See p. 15.)

' A section of roasted chicory root, when viewed under the microscope, is
found to consist mainly of broken up eells, and large yellow scales.
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5. Cofina, a Turkish plant, having the appearance of
coffee in colour, and a bitter taste; it appears (from Dr.
Hassall’s woodcut) to consist of large egg-shaped dotted
cells, of superposed elongated vessels, and of smaller
angular cells, closely packed together.

6. Roasted corn.—The most frequent adulteration ; the
microscope will detect at once this fraud. (See p. 15.)

7. Biscuil powder —The Commission of the ¢ Lancet’ has
been informed that there exists in London a factory for
the express purpose of preparing, on a large scale, from an
inferior description of flour, a biscuit to be burnt, ground,
and exclusively employed in the adulteration of chicory
and coffee.

8. Burat sugar 1s usnally met with in black lumps about
the size of a bean, they exhibit a shining fracture, and have
a bitter and well-known peculiar taste.

9. Oak-bark tan is seen, with the microscope, to consist
of three structures: 1, radiated cells; 2, woody fibres ;
3, cells of a rounded form. QOak bark charred and
ground very fine is stated fo be employed in the adultera-
tion of coffee and chicory. -

10. Tan, kuown as croafs, consisting of fragments of
cellular tissue and bundles of dotted fibres.

11. Makogany and other sawdust—The fragments of this
substance possess a reddish colour, and their woody fibres
have a peculiar structure ; other kinds of woody fibre besides
mahogany sawdust are sometimes employed in the adulte-
ration of chicory.

12. Baked horses’ and bullocks’ liver—After baking, they
are ground into a powder and sold to low-price coffee-
shop dealers, at from fourpence to sixpence per pound.
The best way to detect this adulteration is to set aside an
infusion of the suspected chicory or coffee, and if any
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animal matter be present, in a few days the liquid will
emit an offensive smell.

13. Hamburg powder, consisting of roasted and ground
peas coloured with Venetian red. (See pp. 15 and 52.)

14. Red earth—When placed between the teeth, chicory
powder, thus adulterated, feels gritty; in some cases this
grit may occur from the sand contained in the roots, derived
from their having been very imperfectly cleansed.

15. Venetian red or sesquioxide of iron.—It is believed
by the Commission of the ‘Lancet’ to be the principal
substance, used at present for the colouring of chicory.
(See p. 52.)

From the analysis of various samples of chicory, per-
formed by the Commission, and reported in Dr. Hassall's
book, it appears:

1. That eleven, or one half, of the samples examined were
adulterated.

2. That four of the chicory powders were adulterated
with roasted wheat.

3. That ground acorns were present in an equal number
of cases.'

4. That two of the samples contained sawdust, and one
mahogany sawdust.

5. That mangold wurtzel was detected in one of the

chicories.
6. That in one instance roasted carrot was present.

In a previous report on chicory, the Commission had
given an account of the analysis of thirty-four samples of
chicory, where it was stated :

! For the detection of ground acorn in coffee, see the abstract from Messrs.
(Giraham, Stenhouse, and Campbell’s report.
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1. That fourteen of the samples submitted to examina-
tion were adulterated.

2. That in nine, the adulteration consisted of roasted
corn.

3. That scorched beans were present in four of the
samples.

4. That in one case ground acorn was detected.

It is needless to observe, that all the above ingredients
employed to adulterate chicory may consequently be found
in coffee; I have, therefore, classed them among the adulte-
rations of coffee, and described them in this part of this
little treatise.

Messrs. Graham, Stenhouse, and Campbell have just
published, in the €Quarterly Journal of the Chemical
Society,” a very interesting and useful report of their in-
vestigations on the mode of detecting vegetable substances
mixed with coffee for the purpose of adulteration.!

I have thought it advisable to condense the results
obtained by these gentlemen in the form of the accompany-
ing table.

ON SAUCES AND THEIR ADULTERATIONS.

The chief substances entering into the composition of
sauces are Tomafo, Garlic, Shallot, Sorrel, Mushroom and
Walnut catsup, Raisins, Tamarinds, the seeds of Fenugreck
and Cumin, the leaves of a number of herbs, a variety of
spices and condiments, salt, treacle and burnt sugar as
colouring agents, and flour as a thickening ingredient.
Moreover, Skrimps, Lobster, and Anchovy enter into the
composition of a few.

Tomato is the seed-vessel or fruit of a species of Lyco-

! Bee  Journal of the Chemical Society’ for April, 1856, p. 33.
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persicum ; 1t is said to contain much oxalic acid. The
cells of its epidermis are rather small, flat, angular, and
well defined ; those of the pulp are several times larger,
more or less round, and enclose the colouring matter, with
a few globules also coloured and resembling oil; the cells
of the ripe fruit do not contain starch. Garlic (Allium sati-
vum) and shallots (Aliun Ascalonicun:) belong to the
same genus of plant as the onion; they may be also
recognised with the microscope.

The structures of the spices have been already described,
and illustrated by the woodcuts in Chapter II.

Poisonous anchovy sawce.—Several samples of this fish
sauce examined by the Commission of the ¢ Lancet’ have
been found contaminated with lead (for the test, see pp. 41
and 42).

The mode of preparation of this fish sauce consists in
rubbing down the broken anchovy in a mortar, and this
triturated mass, being of a dark brown colour, receives a
certain quantity of Venetian red (an iron compound) (p. 52,)
for the purpose of colouring it ; but instances have occurred
of the pigment having been adulterated with orange lead, or
red oxide of lead.

OLIVE OIL.

The olive tree grows naturally on most parts of the
Mediterranean coast. It 1s extensively cultivated in
the South of France, and especially in Spain, Italy,
and Sicily. The plant is the Olea Europa, a small ever-
green, presenting two well-defined varieties. One is a
shrub, or low tree, and the other a taller tree between
twenty and thirty feet in height. The fruit, when dry, is
about the size of the damson, and consists of a fleshy,
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greenish-white covering, a thick, strong shell, and a small
kernel or seed. The fruit, gathered when not yet quite
ripe, steeped for some time in lime water or alkaline ley,
and then pickled in brine, is sold as the olive of the
orocer’s shop.

The finest, or virgin oil, is obtained by crushing the
ripe olives. The ordinary oil of commerce is prepared by
covering the olives with hot water and expressing; and
the oil of lower quality separates spontaneously from the
water used for separating the ordinary oil. Lastly, the
impure oil (fermented oil), always musty tasted, 1s expressed
from olives which have been allowed to ferment. The
finest oil comes from Provence and Florence, sometimes
also from Genoa and Lucca. The common sort, imported
into this country under the name of Gallipoli oil, is brought
from Naples; and that from Sicily and Spain, which is
generally fermented oil, is the worst of all.

Fine olive oil has a pale, greenish-yellow tint, and keeps
long without becoming rancid; it is fresh and without
odour. Density 911 at 77° Fahr., at the temperature of
38°, a considerable part of it solidifies in white crystalline
grains. It slowly absorbs oxygen from the air, and
becomes thick and rancid.

Adulterations of Olive oil.—This fluid 1s much subject
to be adulterated with poppy-seed oil, rape-seed oil, and
other cheap oils. The density of the fluid is thus con-
siderably increased, so that the adulteration may be de-
tected, and 1ts amount estimated by ascertaining the specific
gravity of the mixture. But the best method to effect this
purpose 1s that of Mr. Paulet. When pure olive oil is
mixed with a solution of mercury in pure boiling nitric acid,
the whole becomes in a few hours a firm fatty mass,






CHAPTER 1IV.

ON FERMENTED BEVERAGES AND THEIR
ADULTERATIONS.

WINE, BEER, SPIRITS, VINEGAR.

Whnen a solution of sugar, in water, is mixed with
a ferment (yeast, &c.), and exposed to a temperature of
from 70° to 80° Fahr., it will very soon begin giving off
carbonic acid gas, and acquiring a certain proportion of
alcohol, both substances resulting from the decomposition
- of the sngar pre-existing in the liquid. This phenomenon
is called the alcokolic fermentation. Wine, beer, and spirits
are obtained by the process just mentioned; but spirits
differ from the other beverages, in as much as they are the
products of the distillation of alcoholic fluids. If a liquid
which has undergone alcoholic fermentation, is allowed to
remain still longer, freely exposed to the atmosphere in a
warm place, a further process of decomposition will be
induced, called the acefous fermentation, and the liquid will
be found to contain vinegar.

I propose m this chapter—

1. To offer a few remarks on the chemical composition
and distinctive characters of wines, beer, and spirits.

2. To give the reader such practical directions as are

best calculated to enable him to make a satisfactory chemi-
5
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cal analysis of alcoholic liquors, both in reference to the
nature and quantity of their constituents.

3. To show how alcoholic liquors may be adulterated,
and what methods should be adopted for the detection of
the fraud.

4. To offer a short account of the preparation of vinegar,
its chemical composition and analysis, and to show the
adulterations to which this article of diet is exposed, together
with the methods for their detection.

WINE.

Wine 1s prepared from the alcoholic fermentation of
juice of grape. All genuine wines have an acid re-
action, are more or less alcoholic, and contain some sugar.
Their flavour depends on the presence of certain volatile
ethers. In the ¢ Philosophical Transactions’ for 1811 and
1813, Mr. Brand has given tables of the strength of wine,
beer, and spirits; and more recently, in 1854, Dr. Bence
Jones has devoted much attention to this subject; besides
ascertaining the amount of alecohol in a great number of
different wines, beer, and spirits, he has determined the
quantity of sugar and acid they contained.’

According to the general results obtained {rom Dr. Bence
Jones’s investigations respecting the acidity of wines, the
quantity of alkali required to neutralize a measure equal to
1000 grains of water was—

Grains,
In Port wine . ( 8 different qualities were examived)® . . 210 to 255
In Sherry . . (18 ,, 9 S ]

! Lecture on the Acidity, Sweeiness, and Strength of different Wines,
delivered at the Royal Institution of Great Britain. By Heunry Bence Jones,
M.A, M.D, F.R.S,, ete.,, February 1854.

* The same different qualities were submitted to analysis for the purpose of
determining the amount of sugar and alechol they contained.
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Grains.
In Champagne . ( 4 different qualities were examined) . . 2-40 to 3-15
InClaret . . (8 B " ) 2:55 ,, 345
In Madeira, &c. (14 i 5 ) 2:70 ,, 360
In Rhine wine . ( 4 i o ) 316 ,, 3-60
In Burgundy . (3 ; 4 ) 2-55 ,, 405
In Moselle ( 2 4 o ) 2:85 ,, 450
In Cider . i1 7 o ) 2:85 ,, 390

Hence, proceeding from the least acid wine to the mest
acid, we have: Sherry, Port, Champagne, Claret, Madeira,
Burgundy, Rhine wine, Moselle.

In regard to the amount of sugar in different wines,
the same distinguished physician concluded from his inves-
tigations that—

Amount of Supgar in an
punee of Wi,

In Sherry the sugar varied from 2 to 9 degrees . : 4 to 18 grains.
In Port + 5 [ | R : SRR [ TP . -
In Madeira s i [ 4 e : ; SIS | S
In Malmsey Madeira ,, o888 ., 2 S |
In Tokay - 3 37 9 A . T4 A
In Samos o s 44 o . . 88
In Paxzarete o 47 5 : . 94 "
In Cyprus = = 51 ke A . 1082 "
In Champagne ,, )  hoytiaa 1 R L ! . 6 .28
In Sweet Cider' o [ TG : A [ R T

The degrees in the above table are those of the saccha-
rometer of Mr. Soleil, an instrument which will be described
in the course of this chapter.

Dr. Bence Jones ascertained the strength of a great
number of alcoholic fluids, by means of the alcoholometer
of Geisler, which acts by the tension of the vapour of
the fluid to be examined, forcing up a column of mercury.
It may be stated generally that in these experiments the

alcohol varied—

' Claret and Hock contained no sugar,
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In Port from N : 20-7 to 23°2 per cent. per measure.
In Sherry . ! . 154 ,, 247 “ »
In Madeira - 2 19:0 ,, 197 4 "
In Marsala ; ; 199 ,, 211 - "
In Claret . . : 91 ,, 111 2 ;]
In Burgundy : ; 10-1 ,, 132 - -
In Rhine wine ’ y 96 ,, 130 - .
In Moselle : : 87 ., 94 - ,,
In Champagne : : 141 ,, 148 & =
In Cider* . : ) o4, Tb6 s -

As to the salts contained in wine, they must be very
different in different kinds of wine, and even i grapes
cultivated on different soils. The nature of the ashes of
wine may be conjectured from the composition of the ashes
of the juice of grape.

In 100 parts of must of juice of grape, there have been
found—

Purple Grapes,

r LT, Ty

Ripened on porphyry. Ripened on other soils.
Potash . : - 0-2122 ; 02939
Soda : 3 ] 0-0014 ; 0-0049
Lime . 2 ; 0-0114 : 00139
Magnesia i . 0-0161 : 00163
Oxide of iron . . 00015 : 0:0003
Ozide of manganese : 0-0025 : 00004
Phosphorie acid ; 0-0564 . 00575
Sulphuric acid . . 0-0189 ; 0:0149
Chlorine : - 0-0035 - 0:0020
Silica . : . 00071 ' 00049
0-3310 0-4090

BEER

Is a most agreeable and healthy beverage; it contains
sugar and aleohol derived from fermented malt, the aleohol
being formed at the expense of the sugar, as in the
case of wine. The flavour of beer is produced by means

! Cider is obtained from the fermentation of the juice of various fruits, as
apples, pears, &c.
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of hops, and does not arise spontaneously during the
fermentation. Beer also contains more or less free acid.
The amount of alcohol, sugar, and acid present in beer
varies according to its quality.
The following table shows the results of Dr. Bence
Jones’s experiments on the quantity of alcohol, sugar, and
acid contained in beer :

Aleohol, Sugar. Acid.
Bitter Ale varies from 66 to 12:3 : 12 Lo 130 - 0-90 to 165
Porter i 85 ,, 0 ; 23 ,, 40 : 135 3256
Stout o 65, 70 : 45 ,, 64 : 1-80 ,, 210

Grains in one ounce of fluid.

(The amount of acid is represented by the quantity of caustic soda necessary
to neutralize a measure of each fluid equal to 1000 grains of water.)

Along with the above-mentioned constituents of beer,
I might enumerate certain inorganic substances which con-
stitute their ashes. Mitscherlich obtained 0-307 of in-

organic matters in 100 parts of beer. 1In 100 parts of 1ts
ashes he found—

Phosphoric acid : : : . 900
Potash . : : . : : 408
Boda ; / ; i ; : (5
Phosphate of magnesia . . : - 20-0
Phosphate of lime : : : : 26
Silica - . g . : S 166

DISTILLED ALCOHOLIC BEVERAGES, OR EPIRITS.

L. Brandy is an ardent spirit obtained by the distil-
lation of wine. Its constituents are water, alcohol, volatile
oil, a little acetic acid, ananthic ether, colouring matter,
and tannin, the latter being derived from the cask in
which the spirit has been kept. The dark brandy usually
found in the shops of this country is artificially coloured.
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British brandy is extensively manufactured, and sold as
foreign brandy.

2. Gin.—In Holland, this spirit is prepared from unmalted
rye and barley malt, fermented and then distilled with juniper
berries. In Britain, gin is usually obtained from a mixture
of malt and barley, molasses and corn being sometimes
employed, and it 1s in general flavoured not only. with
juniper berries, but with certain other aromatic substances,
as coriander, cardamom, and caraway seeds, grains of
paradise, angelica root, calamus root, crushed almond cake,
liquorice powder, and orange peel; these ingredients,
variously mixed, form what are known in the trade as
“ gin flavouring.” '

3. Wihiskey differs from gin in its peculiar smoky
flavour and odour, derived from its being prepared with
malt dried on furf fires; according to Dr. Ure, bad raw-
grain whiskey is often impregnated with peat smoke.
The other flavour of this spirit i1s owing to a volatile oil
derived from the barley employed for preparing the liquor.
The greater reputation of the Highland over Lowland
whiskey, has been ascribed to the use of porter yeast by
the Lowland distillers, which 1s said to deteriorate the
flavour.

4. Rum 1s obtained in the East and West Indies, from
the juice of the sugar cane, which is highly impregnated
with its essential oil. This spirit is also prepared from the
fermented skimmings of the sugar-boiler, molasses, the wash-
ings of the boilers, and the lees of spent wash of former
distillation, called dunder. It 1s imported into this country
in puncheons. In some parts of the West India Islands,
it 1s customary to put slices of pine apple in the puncheons
of rum, hence the designation of pine-apple rum.

! Dr. Hassall on * Food and its Adulterations,” p. 634 .
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5. Arrack, ov Rack is prepared in Batavia by the
distillation of fermented infusions of riee; in Ceylon it is
obtained by distillation from fermented cocoa-nut toddy.
Pine apples steeped in it, impart a most exquisite flavour
to the spirit ; it is sometimes used in this country to give
an agreeable flavour to punch. A mock arrack is made
by dissolving twenty grains of benzoic acid in two pints of
rum.’

Liqueurs and  Compounds consist of spirits sweetened
and otherwise flavoured. A great variety of liqueurs are
imported, as Airchwasser, obtained by distillation from
the fermented juice of a black cherry, cultivated in Switzer-
land, and in some parts of France; Maraschino, procured
in Dalmatia from a peculiar variety of cherry; Curagoa,
prepared by digesting bitter orange peel, cloves, and cinna-
mon, in old brandy, to which sugar dissolved in water is
subsequently added ; &ec., &c.

Qualitative analysis of alcoholic liguors—It 1s necessary
~ that the reader should now be advised, as to the best
methods fo be employed for the analysis of alcoholic
liquors. The most important constituents of such beverages
are waler, alcohol, sugar, gum, certain acids, and inorganic
salls, or ashes.  As no alcoholic liquors are free from water,
it will be superfluous to inform the reader how to detect
its presence in these fluids; and from the ciweumstance that
aleoholic drinks, after combustion, leave a considerable liquid
residue, it 1s to be inferred that water constitutes the
greatest proportion of the substances entering into the
composition of alcoholic beverages. The smell and taste
allow the detection of a/cofol in any liquid ; as a further
proof, let a sample of the fluid be distilled, when the first

! Percira on ‘ Food and Diet,’ p. 165.
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portion of the distillate will yield a more decided taste and
smell of alcohol, and burn when a lighted taper is applied
to it, if any alcohol be present. To find the existence of
sugar in an alcoholic fluid, various methods may be adopted.
Perhaps the most satisfactory process is to evaporate the
liquid to dryness, dissolve the residue in a little water, and
add to it some yeast; the mixture being introduced into a
tube partly filled with mercury, is subsequently inverted into
the mercury-trough, in such a manner that no air should be
left in the tube ; fermentation will soon commence, yielding
carbonic acid, which collects in the upper part of the tube;
if the temperature is not high enough, let the tube and its con-
tents be slightly warmed with a lamp placed at a short dis-
tance from them. Unfortunately, the method just deseribed
1s seldom practicable, unless it be in a laboratory of che-
mistry. The second process to effect the purpose i ques-
tion, 1s one previously described for showing the presence of
sugar in an aqueous solution—I mean the tartrate of copper
and potash test (see pages 9 and 121); by heating the saccha-
rine fluid with this blue compound, a red precipitate of
suboxide of copper will appear just as the mixture begins
to boil. With strongly alcoholic fluids, it is necessary to
concentrate before applying the test, in order to expel the
greatest part of the alcohol; this test is a good one, and
can be relied upon in the majority of cases. Finally, the
saccharometer of M. Soleil is an instrument extremely
useful for detecting the existence of sugar in a fluid ; it is,
however, more especially adapted for obtaining quantitative
determinations of this substance, and will be described in
a subsequent part of this chapter. (See p. 123.) Very
minute quantities of sugar may escape detection by this
means, so that the other methods are preferable. Gun,
more especially contained in beer, is extracted by eva-
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porating the fluid to dryness, and treating the residue
with aleohol ; the gum remains undissolved (see also p. 80).
The presence of free acids in alcoholic liquors 1s ascer-
tained easily with blue litmus paper, which, when dipped
in the fluid, will turn red. By evaporating to dryness a
sample of an aleoholic liquor, and incinerating the residue,
an ask is obtained ; for its chemical examination, I beg to
refer the reader to Fresenius’s work on ¢ Chemical Analysis.’

Quantitative analysis of alcoholic fluids—1. Sugar.—
The amount of sugar present in an alcoholic fluid may be
determined by different processes: i.e., 1st, by volumetric
measurement with a normal solution of tartrate of copper
and potash; 2d, by means of the saccharometer ; and 3d,
by fermentation. Of these various methods, the first and
the sccond are perhaps the most useful and practical ; the
third process, depending on the amount of carbonic acid
oenerated by the fermentation of the liquor, is more parti-
cularly adapted to the determination of sugar in aqueous
solutions.

For the volumetric determination of sugar, it 1s neces-
sary to begin by preparing a normal solution of tartrate of
copper and potash, and the following formula shows the

proportions of the substances entering into the formation
of this fluid :

Grammes, Grains)

Bitartrate of potash (eream of tartar) : . 150 or 2315
Crystallized carbonate of soda - . ; 150 ,, 2315
Potash 5 : . : : 100 ,, 1543
Sulphate of copper : : a0 . T

A sufficient quantity of water to dilute the solution to
1638 cubic centimetres,® or 93 eubie inches.

=t

! One gramme is equal to 15-438 grains, and one English cubic inch to
16-386 cubie centimetres.
* This solution was employed by Cl. Bernard in his physiological rescarches.
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The normal solution thus prepared will have a very deep
blue colour, and yield a precipitate of suboxide of copper,
with a trace of grape sugar, just as the solution is about
to boil.

The next operation is to determine exactly how much of
this solution corresponds to a given quantity of sugar.
For this purpose, weigh 0:05 grammes of pure, dry grape
sugar, and dissolve it in a small quantity of water contained
in a capsule. A graduated burette being filled with the blue
solution, the saccharine fluid is next heated, and, when boil-
ing, the blue solution is carefully added to it drop by drop,
until no further precipitate be induced, when the mixture
will immediately assume a slightly bluish tint ; the quantity
of solution employed will correspond fo the known amount
of sugar, and it will be found that about 10 cubic centi-
metres of the blue fluid will be discoloured by 005 grammes
of grape sugar. In order to avoid errors, it will be neces-
sary to repeat the operation. With the view of deter-
mining the quantity of sugar contained in an alcoholic or
aqueous liquor, place in a capsule the quantity of the blue
fluid which was discoloured by the known weight of sugar
in the previous experiment ; fill a burette with the fluid to be
analysed, and pour it carefully drop by drop into the boiling
blue compound ; as soon as the precipitate has ceased to
appear, and the fluid become discoloured, examine how much
of the saccharine liquid has been used, and that quantity will
contain exactly as much sugar as was employed in the first
experiment ; by a simple calculation the per centage of
sugar may be determined.

The saccharometer is an instrument which affords a
ready means of determining how much sugar is contained
in a solution ; the only condition required for its application,
1s that the fluid should be sufficiently colourless and clear
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to allow the free passage of light through it. For a minute
description of this interesting instrument, I must beg to
refer the reader to the ‘Rapport sur le Saccharimeétre de
M. Soleil.™

The saccharometer 1s constructed on the principle that
the polarizing power of a column of saccharine fluid is
proportional to the quantity of sugar it contains. 'The

mstrument consists of two distinct parts. 1. A tube (C),
closed at both extremities with glass dises, which may be
screwed on the tube or removed at pleasure. 2. A stand,
supplied at each extremity with two cylindrical tubes (A
and D), one acting as an eye-piece, and the other intended
to receive the direct rays of a strong gas or oil light. In
front of the eye-piece (A), i1s an index and scale (B), both
moveable horizontally by means of a screw. Before using
the instrument, 1t 1s necessary to discolour the fluid ; for this

! Comptes rendus des Séances de I"Académie des Sciences, tome xxvi.
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purpose, add a small quantity of acetate of lead (solid) to
the coloured liquid, and filter; if it is not yet clear enough,
filter again through animal charcoal. Let the liquor be
now introduced into the moveable tube, closed at one end
with the glass disc which is screwed onit. When quite full,
stop the open extremity of the tube with the other dise, care
being taken to prevent the formation of air bubbles therein.

Before placing the moveable cylinder on the stand, let
the observer turn the tube o, from right to left, and from
left to right, having previously brought the index in a line
with the zero of the scale; by looking at the same time
through the eye-piece, the instrument being placed opposite
a strong light, a circle will be noticed, divided into two
semicircles by a transverse line; each semicircle has a
different colour, but, by turning the tube b, as directed, the
colours will gradually change, becoming identically the
same; by pulling out or pushing in the eye-piece, the
observer may obtain a very clear view of the coloured dise
and transverse line. When no more difference between
the colours can be noticed, the tube full of fluid is to be
placed on the stand; by looking through the eye-piece in
the direction of the light, it will now be perceived that the
colours of the semicireles are altered; let the index be
moved from left to right, or from right to left, according to
the kind of sugar in the solution,' and the two half-discs
will again assume the same colour; when there is no more
perceptible difference between them, notice the number of
divisions included between the zero of the scale and the

' For cane sugar and grape sugar, move the short index from right to left,
these sugars rotating polarized light to the right. Uncrystallizable sugar,
which exists in wines, is determined by moving the index from lelt to right, as
it rotates polarized light o the leff. Caune sugar boiled with an acid is con-
verted into this unerystallizable sugar.
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index, each division on the left-hand side, corresponding as
near as possible to one grain of sugar in one ounce of
solution,and each division on the left-hand sidecorresponding
to two grains of sugar in one ounce of liquid. After a
little practice, the saccharometer may be used with a suffi-
ciently tolerable amount of accuracy for all practical pur-
poses; it takes less than ten minutes to make an ob-
servation.

The determination of sugar by fermentation, 1s an
accurate method of estimating the amount of sugar, in an
aqueous or weak alcoholic solution. For this purpose, a
small glass flask 1s used, capable of containing an ounce and
a half or two ounces of flmd, fo the
mouth of which is adapted a cork fitted ¢k
with tubes in the form shown in the
figure; the bottle should be graduated.
The tube @ 1s nearly filled with small
fragments of dry chloride of calcium,
which are prevented from falling out
by a loose plug of cotton wool placed
at each end. The tube &, which reaches nearly to the
bottom, 1s made open at both ends; the top, however,
being accurately closed by means of a small piece of wax
or cork during the process of fermentation. TFill the
bottle to about one half with the saccharine fluid and
weigh the mstrument, its weight when empty having
been previously ascertained; thus the amount of fluid
used for the experiment is determined ; then mix a little
German yeast with the fluid in the bottle, and weigh
the apparatus again. After standing for a day or two at a
temperature of about 70° or 80° Fahr., if the fermentation
appears to have entively ceased, remove the small plug of
cork or wax from the tube 4, and blow air gently through
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it for the purpose of expelling the carbonic acid contained
in the bottle, and replacing it with common air. The
small plug is now attached to the tube & as before, and the
whole apparatus weighed. The loss will indicate the
weight of carbonic acid, which has escaped through the
tube @ ; but as this gas is soluble at ordinary temperatures
in about-its own bulk of water, the portion of acid held in
solution by the fluid must be added to that which has
escaped; this amount is readily known by the bottle
being graduated ; one cubic inch of carbonic acid weighs
047 of a grain. The whole amount of carbonic acid
formed during fermentation is therefore determined by
adding half a grain, for every cubic inch of liquid contained
in the bottle, to the difference between the weight of the
apparatus with the fluid and yeast before and after fer-
mentation. As one grain of carbonic acid represents 2:25
grains of sugar, it follows that by multiplying the weight
of the carbonic acid obtained by 2:25, we obtain the
weight of sugar present in the quantity of fluid submitted
to analysis.!

2. Gum.—The determination of the amount of gum con-
tained in a given weight of an aleoholic hiquid, is effected
by evaporating to dryness the weighed fluid, and treating
the residue with alcohol ; the gum remains undissolved, it
i1s to be well washed with hot alcohol, and finally dried
and weighed.

3. Alcohol.—To find out how much alcohol there exists in
a known quantity of an alcoholic liquor, several methods
may be employed. F¥rom the circumstance that alcohol
is a much lighter fluid than water, it follows that mixtures
of alcohol and water are lighter than water, or have a lower
specific gravity: there are tables showing exactly how

I T, E. Bowman, ° Practical Handbook of Med. Chemistry.’



FERMENTED BEVERAGES. 127

much alcohol and water in an aleoholic fluid correspond to
different specific gravities at certain temperatures; so that
nothing more is required for the determination of the quan-
tity of absolute alcohol in an aqueous solution, than to
reduce or increase the temperature of the fluid to that
indicated by the tables, and then take its specific gravity
with a common hydrometer. In order to obtain correct
results by this method, it is necessary that the liquid
should consist of no more than alcohol and water. In con-
sequence of the presence of sugar, gum, colouring matter,
&c., in wine, and of other extractive substances in beer,
the direct quantitative determination of alcohol in these
fluids, by means of the hydrometer, cannot be effected with
a sufficient degree of accuracy : it will therefore be necessary
to distil them, having previously neutralized their acid
reaction with a little carbonate of soda ;' when at least the
two thirds of the flmid have distilled into the receiver, ascer-
tain the temperature of the distillate, and heat or cool the
liquid to 60° or 68° Fahr. Let its specific gravity be now
ascertained with the hydrometer (water being 1000), or
with the specific gravity beads,” or with a bottle of a known
weight and a balance; and, finally, read in the accom-
panying table how much aleohol corresponds to the specific
gravity just determined. Spirits, or distilled alcoholic
liquors, containing much less extractive matters than wine
or beer, may be examined at once without previous dis-
tillation ; where much accuracy is required, it will be
advisable, however, to distil them also, and ascertain the
specific gravity of the distillate.

! This operation is in most cases unnecessary.

? Bmall glass beads are prepared, having their weight engraved upon them ;
when they are immersed in a fluid, the bead whieh has the slightest tendency

to rise or fall indicates by ifs weight the specific gravity of the liquid. This
method is very convenicut.
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The following is a table showing the quantity of absolute
alcohol (sp. gravity 0-791), in spirits or mixtures of alcohol
and water of different densities.!
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Aeids.—"T'o determine the amount of acid contained in

(For this Table we are indebted to Liowitz.)

wine, beer, or spirits, the method adopted by Dr. Bence Jones

! Ure’s © Dictionary of Chemistry and Mineralogy,” p. 129.
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will be found practical and accurate. A standard solution
of caustic potash must be prepared, so that each division of
a graduated tube should contain 0°15 grains of caustic
soda; a thousand-grain bottle is filled with the fluid to be
examined ; it is then weighed, and the quantity of test
alkali necessary for neutralization determined with Clarke’s
test paper.’

Adulterations of wine.—In all times, wine has been
more or less subject to adulterations; thus the Greeks used
to add sea water to their wine to the extent of three pints
mn every six gallons; they perfumed it with pitch, rosin,
cassia, myrrh, cypress leaves, safiron, &c.

The adulterations of wines may depend on the presence
of impurities, owing to a defect in their manufacture, or
to their being mixed with foreign substances.

Lees and acid in wines.—'"The principal impurities found
in wine are deposits, or lees, and acid substances, resulting
mainly from the acetous fermentation of the grape sugar. T'he
lees, consisting principally of bitartrate of potash, vary in
different kinds of wines, and are owing in the majority of
cases to a secondary fermentation, imnduced by the wood of
the cask ; in order to prevent this process of decomposition,
it is customary in some countries to burn sulphur inthe empty
casks, previous to the admission of the wine into them ; it
is also believed that the fumes of burning sulphur (sulphur-
ous acid) prevent wine from turning sour, an action
which is explained by the sulphurous acid being slowly
oxidized, and converted into sulphuric acid, so that the in-
jurious action of the air on the wine is entirely prevented,
as long as there 1s any sulphurous acid to be converted into

! Dr. Benee Joues on the Acidity, Sweetness, and Sirengih of different
Wines.
0
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sulphuric acid. We may therefore expect, assuming this
view to be correct, to find traces of sulphuric acid (for test,
see pp. 94 and 139) in every case where the wine has been
exposed to the fumes of burning sulphur. The formation
of lees and acid in the cask are, in all probability, closely
connected. Lees act, moreover, as a ferment, and may
induce a further process of fermentation in the wine, which
becomes very sour, and unfit to drink. To arrest acetifica-
tion in wines, varions methods are employed, as the addition
of evaporated must, honey (for the methods of testing the
presence of sugar, see p. 120), and sulphuring. In old
wines, however, the acidity will often disappear spontane-
ously. Another decomposition which may occur in wine,
is the formation of carbonate of potash from the tartar
contained in the liquor; wine, under these circumstances,
acquires a bad taste, loses its red colour, and assumes a
dark violet hue; to restore the natural colour nothing more
is required than to add a small quantity of tartaric acid
to the wine. The impurity is also recognised by an effer-
vescence taking place when the liquor is tested with a
mineral acid. (To determine the degree of acidity of wine,
proceed as directed at p. 129.)

Colowring matters.—In many cases, wines are artificially
coloured ; and this constitutes one of the most frequent forms
of adulteration. In the case of Port wine, its bright red
colour is often due to the elderberry, whortleberry, beet-
root, Tournesol, logwood, Brazil-wood, &c., which sub-
stances deteriorate considerably the flavour and durability
of wine ; in these cases the colour of wine, unless brightened
by alnm, approaches to violet, and the liquor acquires a flat
and herbaceous taste. According to Cadet, the adulte-
ration in question is detected by pouring a solution of alum
in the wine, and then adding potash ; if the wine is pure
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the precipitate thus induced will possess a bottle-green
colour, more or less dark, according to the natural hiue of
the wine; if colour has been artificially obtained, the results
will be as follows: Tournesol will give a precipitate of a
bright violet colour, Brazil-wood will occasion a brownish-
red precipitate, elderberries or privet a brownish-violet
precipitate, whortleberries a precipitate of the colour of
dirty wine lees, with logwood the precipitate will be
coloured lake-red. Vogel recommends, for the same pur-
pose, the use of acetate of lead ; in genuine wines, it pro-
duces a greenish-gray precipitate, which is not the case
with coloured wines. Prout gives ammonia, as a test for
the determination of artificial colours in wines; this re-
agent occasions in genuine wines an olive-green colour, and
a precipitate containing phosphate of ammonia and mag-
nesia or triple phosphate ; in those artificially coloured, the
precipitate forms more gradually, in less quantity, and is free
from admixture with triple phosphate.!

Aleoliol.—This fluid 1s added in large proportion more
especially to Port and Sherry, but also to most of the wines
sold in the London market, for the purpose of making
them stronger to the taste, and preventing their decom-
position. The wine reserved for exportation at Oporto is
mixed with a considerable quantity of brandy, and when it
arrives in this country possesses a dark, purple, or inky
colour, with an astringent, bitter-sweet faste, and a strong
flavour and odour of brandy ; and it is only after being
kept for ten or fifteen years in bottle, that the odour of the
brandy is completely subdued, and the genuine aroma of
the wine developed. During the process of melioration, a
considerable portion of the extractive and colouring matter

! Henderson's ‘ History of Wines.'
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is deposited on the sides of the bottles, in the form of crust,
and when this takes place to a great extent, the wine has
been found to have lost its flavour and aroma. In those
wines which have been manufactured from white grapes,
and coloured with elderberries or other foreign materials,
this change occurs much earlier than in others; these
colouring matters are often added by wine-makers, together
with a large quantity of brandy, when there is a deficiency
of black grapes. It was stated before the Committee
of the Wine Duties, in 1852, by Mr. Forrester, an exten-
sive vine-grower of Portugal, that no Port is brought to
England with less brandy in it than three gallons to a pipe
of one hundred and fifteen gallons, and that if it contained
less, the English would not purchase it. (To determine the
amount of alcohol in wines, see p. 126.)

Artificial wines.—Not much is known on the methods
employed in this country for making artificial wines. There
are many recipes for preparing Port wine ; thus Mr. Redding
stated, in his evidence before the Wine Duties Committee,
that the following 1s a mode of making surreptitious Port
in London :

230 gallons of Beni Carlos,
230 - Figueiras,

137 % Cape,
165 - good Port,
115 . common Port,
20 i Mountain,
26 " brandy-casks washings, colouring liquid, &e.

Another recipe recorded is—12 gallons of strong Port,
6 of rectified spirits, 3 of brandy, and 42 of rough cider,
making 63 gallons of imitative Port.! 'There is little doubt,
but that French and other foreign wines are also imitated,
and artificially made in this country.

! ¢ The Food of London,” by Dodd.
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Adulterations of beer —This healthy and agreeable bever-
age used to be prepared about twenty-five years ago from
a mixture containing many vielent poisons, as Indian hemp
(Coceulus Indicus), opium, sulphuric acid, sulphate of 1ron,
&e.; the addition of strychnine even to beer has more
recently been suspected.

At the present time, the principal adulterations of beer
(more especially porter), consist of water, to increase the
bulk of the fluid, and burnt sugar and salt, to restore in a
measure its colour and flavour,

Water.—From the circumstance that the amount of
alcohol 1n beer i1s not subject to considerable variations,
it is evident that, when water is added to beer, the pro-
portion of alcohol it contains will be diminished. In order,
therefore, to detect the adulteration in question, determine
the quantity of spirit existing in the flmd (p. 126). The
samples of stout examined by the Commission of the
‘ Lancet,” yielded from 7-15 to 4°53 per cent. of alcohol,
sp- gr. 0:796, obtained from brewers, or purchased at their
taps, and from 4-87 to 3:25 per cent. of alcohol when pro-
cured from publicans. Analogous results were derived
from the examination of various samples of porter; the
amount of alcohol in porter obtained from the tap varying
from 4:51 to 2:42 per cent., whilst in that purchased
from publicans it ranged from 3-97 to 1-81 per cent.
A more accurate method of determining the amount of
water in alcoholic liquors, is to estimate the proportion of
alcohol 1n a sample of the fluid, and evaporate another
weighed quantity to dryness; the weight of the residue,
subtracted from that of the fluud, shows how much water
and alcohol it contamned ; and this last result, minus the
quantity of alecohol previously determined, is equal to the
amount of water present.
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Sugar.—The use of this substance is allowed 1n breweries;
still, its admixture with beer is probably not frequent, since
sugar is considered to prevent it from keeping well. More-
over, the high price of sugar forms an obstacle to its use in
breweries.

Burnt sugar or freacle was extensively employed some
years ago, with the view of increasing the dark colour of
porter and stout; the ingredient known as Esseatia bina,
formerly used in the manufacture of heer, consisted of moist
sugar boiled in an iron vessel until it had become syrupy,
perfectly black, and extremely bitter. (For the detection
and quantitative determination of sugar in aleoholic beve-
rages, see pp. 120 and 121.)

Salf.—According to Dr. Hassall, it appears that salt is
almost constantly present in porter, the addition being
made first by the brewers themselves, and subsequently by
the publicans, in order to assist in restoring the flavour of
beer which has been reduced in strength from the addition
of water. Salt is used by the brewers in the following
manner: “ It is first mixed up in a tub with some kind of
flour, usually wheat flour, and the mixture is cast by hand-
fuls over the surface of the wort in the cooling vat.”' To
estimate the quantity of salt, or chloride of sodium, contained
in an alcoholic beverage, evaporate a sample of the fluid to
dryness, or dry the residue left in the retort after the deter-
mination of the aleohol ; burn the solid substance, and dis-
solve the ashes in distilled water; finally, add nitrate of
silver fo the solution, and proceed as directed at p. 25.

Aeid in beer.—The acidity in beer 1s very considerable ;
it depends, probably, on the presence of malic and lactic
acids, In many cases, however, acetic acid or vinegar is
formed in beer from a decomposition or excessive fermen-

! Dr. Hassall on Food, &e., p. 631.
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tation of its sugar ; the beverage is then very sour, and unfit
for use. (For the detection and estimation of the acidity of
beer, see p. 129.) There is some reason to believe that
sulphuric acid is occasionally used to give astringency to
beer, in which case the addition of chloride of barium to
the liquor will cause the formation of a bulky precipitate
insoluble in nitric acid.

Sulphate of iron.—This substance was employed formerly
in the manufacture of beer, and is possibly used for
the purpose in question at the present time. Should
this substance be present in an alcoholic beverage, by
adding ammonia and sulphide of ammonium to the fluid, a
black precipitate will be produced.! For sulphuric acid,
test as directed in the preceding paragraph.

Adulterations of spirits.—Spirits may be adulterated with
water, sugar, capsicum, cinnamon or cassia, various sulphates
and free sulphuric acid, and lead.

Water and sugar.—For the methods employed to detect
the presence of an excess of water, and to estimate the
amount of alcohol and sugar in alcoholic liquors, I beg to
refer the reader to pp. 133, 120, and 121.

Capsicum or cayenne pepper.—A ready means is offered
for discovering the presence of this spice in spirits, from the
taste of the residue obtained by evaporating the fluid nearly
to dryness, If it should contain cayenne pepper, the taste
of the residue will be hot and fiery.

Cinnamon or cassia.—The oils of these substances are
sometimes used for flavouring gin. In order to detect
them, the spirit should be concentrated at a low tempera-
ture, and finally tested as in the case of capsicum.

Compounds containing sulphuric acid—"The presence of

! Examine also the ashes of beer for iron, sce p. 52.
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sulphates was found in gin by the Commission of the
“ Lancet.” This adulteration is detected by means of
chloride of barium, or nitrate of baryta, which occasion
m the hiquor a precipitate of sulphate of baryta, insoluble
in nitric acid. If the acid is combined with zine, ammonia
and sulphuretted hydrogen will produce a precipitate of
white sulphuret of zinc; if it is combined with alumina,
in the form of alum, evaporate to drymess, dissolve the
residue in water, and proceed as directed at p. 20. Free
sulphuric acid is also occasionally added to spirits.

Lead.—Should acetate of lead have been used to adul-
terate spirits, concentrate the liquor, and test as directed at
p. 41 for lead, and p. 43 for acetic acid.

The samples of spirits examined by the Commission
of the ‘Lancet’ yielded from 22:35 to 48'80 per cent.
of alcohol; this great variation in their strength being,
doubtless, principally attributable to dilution with water.
They found from 3 oz. 4 dr. 23 gr. to 13 oz. 4 dr. 13 gr. of
sugar per gallon of gin; two of the analysed samples con-
tained oil of cinnamon, or, more probably, of cassia ; seven
of the samples yielded cayenne pepper, some of them in
very large quantity. They failed to detect free sulphuric
acid in gin, the spirits being neutral to test paper; but
most of the samples were found to contain sulphates, mostly
derived from the water and alum used in the adulteration
and clarification of the spinit.

VINEGAR.

Vinegar being the result of a peculiar fermentation, 1
shall conclude the present chapter with a short account of
this article of diet, and its adulterations.

Vinegar is the product of the phenomenon known as the
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acetous jfermentation. When a solution of sugar is mixed
with a ferment, and allowed to stand undisturbed, freely
exposed to the atmosphere, it is converted into aleohol; but
if the fermentation be allowed to continue longer, the alcohol
rapidly disappears, and, in its place, vinegar is found.

In France, vinegar is usually prepared from wine. At
Paris, the wine destined for this purpose is mixed with
wine-lees, transferred into cloth sacks, and strammed by
pressure. The fluid is next exposed to the heat of
the sun In summer, or to that of a stove in winter. Fer-
mentation supervenes m a few days; In summer, the
process is usually completed in a fortmight; in winter,
double the time is requisite. The vinegar is then run off
into barrels, which contain chips of birch wood. 1In about
a fortnight, it is found to be clarified, and is then fit for the
market. In this country vinegar is usually made from an
infusion of malt mixed with the barm of beer; the fluid
is collected in casks placed upright, and supplied with a false
cover pierced with holes, which is fixed at about a foot from
their bottom. The liquor is poured into another barrel
every twenty-four hours ; and, towards the end of the fer-
mentation, rape or refuse from the maker of British wine, or
a quantity of low-priced raisins, are added to communi-
cate flavour.

Finally, vinegar has been long prepared by the distilla-
tion of wood ; oak, ash, birch, and beech being used for
this purpose. The crude products of distillation are recti-
fied by a second distillation in a copper still; and then,
by mixing the fluid with lime, evaporating it to dryness,
roasting gently the residue, decomposing the calcarious
salt with sulphuric acid, and distilling the mixture ; a per-
fectly colourless and grateful vinegar distils over. French
vinegar is distinguished from all those varieties made in
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Britain, by the action of ammonia, which occasions a purplish
muddiness and precipitate in the former. The latter, or
British vinegars, are either unaltered by ammonia, or pro-
duce with it a dirty brownish precipitate.

Chemical analysis of wvinegar. — Vinegar owes its
active properties to an organic acid called acetic acid, it
1s Important that we should possess satisfactory and prac-
tical means of estimating the proportion of this acid in
a given quantity of vinegar. The most convenient method
is to use a normal solution of carbonate of soda, and to
add the fluid, drop by drop, until the mixture, when
tested with blue litmus paper, has ceased to turn it red.
97 grains of the pure hydrated acid (sp. gr. 1063) are
nentralized by nearly 242 grains of erystallized carbonate
of soda. As in the analysis in question, the colour of the
test paper might be affected by the carbonic acid evolved
from the carbonate of soda, it will be advisable to dry the
test paper after each immersion ; if the red colour is owing
to free carbonic acid, the paper, when dry, will reassume its
blue appearance. Should free sulphuric acid have been
found present in the vinegar under examination, it will be
necessary to distil the liquid nearly to dryness, and then
determine the amount of anhydrous acetic acid contained
in the distillate. French wine vinegar yields from 3-46
to 510 per cent. of pure acetic acid (Dr. Hassall).

Adulterations of vinegar.—According to Dr. Christison,
vinegar may be adulterated with water, sulphuric acid,
copper, lead, and acrid vegetable substances; to these,
Dr. Hassall adds pyroligneous acid and burnt sugar.

Water. — To determine how much water there exists
in a given quantity of vinegar, ascertain first the amount
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of pure hydrated acid which it contains (see page 138);
then evaporate to dryness another weighed sample of the
fluid, and weigh the residue, thereby obtaining the total
amount of fluid in the vinegar; by subtracting the weight
of the pure acetic acid from the total amount of fluid lost
by evaporation in the second operation, the weight of the
water will be obtained.

Sulphuric acid.—The addition of one part of sulphuric
acid to a thousand of British vinegar 1s permitted by law ;
so that, unless the quantity should exceed this, it is not
to be considered as an illegal adulteration. In some cases,
however, the Commission of the ¢ Lancet’ have found
samples of vinegar to consist of little else than sulphuric
acid, coloured with burnt sugar. This adulteration is not
uncommonly met with in low coffee-houses and oyster-stalls.
Test (see page 94) : The quantitative determination of sul-
phuric acid may be obtained with a normal solution of
chloride of barium, prepared in such a way that 1-2 grain
of chloride of barium be dissolved in 100 grains of distilled
water, a quantity which represents half a grain of commer-
cial sulphurie acid.  Five hundred grains of vinegar should
be poured into a beaker, and the solution gradually added
so long as any precipitate forms. A more exact method is
to add an excess of chloride of barium to a weighed sample
of the vinegar, to collect the precipitate of sulphate of baryta
on a filter, burn the filter, and determine the weight of the
ashes. If sulphuric acid should be present in vinegar in
the form of a sulphate, by evaporating some of the vinegar
to dryness and igniting the residue, the ashes dissolved in
distilled water will yield, with chloride of barium, a pre-
cipitate insoluble in nitric acid.

Burnt sugar—For the detection of this adulteration,
evaporate the vinegar to drymess, treat the residue with



1 1 . . 1 r
3 1 - 3 il 5 5L L (L IEY w I s
1 ] ¥ | gl [
" e i 1L o | 1 L ' 1]
; 4 - (aleg: s | 3 e MApfapte 1
" | I% y . Wl 1 A T y - K e i
! g B L o L ol B i = i o Sy b A ot ! -
; [ < s [ - L. . B e - = -
- 1R T " E T - H 139 7 17 ~T sfaes Ty .
y r ) f 1 f 14 1 't ) | 3
R T mC O . r 21
Lkl | 4 § Ny 1 ) I . ] [ | = o




CHAPTER V.

ON ANIMAL FOOD—MEAT, FISH, MILK, ETC.—AND ITS
ADULTERATIONS.

Mgear, or flesh, may be viewed as consisting of two
distinct parts: 1. An organized tissue, composed espe-
cially of fibres. 2. A fluid, moistening every part of
this tissue, and containing a number of substances in the
dissolved state. If a sample of raw meat be cut into fine
pieces, mixed with cold water, and strained through a
cloth, the operation being repeated until the strained
liquid be colourless or nearly so, an insoluble fibrinous
mass is obtained, which has completely lost the colour,
taste, and smell of flesh. Animals fed with meat thus
deprived of its soluble constituents cannot live, and die
from starvation, showing that the organic fibres of meat
are entirely devoid of nutritive power; if, on the other
hand, animals be fed with the juice or fluid extract of
meat, they will live and thrive. It is therefore of the
greatest importance that the meat which is to constitute
our food, should possess the whole of its soluble principles ;
and T shall have an opportunity of showing how far people
appear unaware of this fact, when we consider the
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usual mode of cooking, and more especially of preserving
meat.

Chemical composition of flesh.—The fibrinous network of
meat, when thoroughly washed with water, contains much
nitrogen, the most essential chemical element of food; still,
by itself, as I have already observed, it is incapable of
sustaining life. Notwithstanding the received views that
this network of fibres is dissolved by digestion and con-
verted into blood, it is not improbable that the whole,
or a part of these fibres, though greatly lacerated by
digestion, find their way through the intestinal canal. The
fluid extract of meat, or soup, has a complex composition,
and every one of the substances it contains acts an impor-
tant part in the formation of blood, and finally of new
flesh. The investigations of Baron Liebig have shown
that the juice of flesh contains the following substances :
Albumen, Creatine, Creatinine, Lactic acid, and Inosimic
acid, besides J[norganic salfs. Every one of these prin-
ciples undergoes changes or metamorphoses in the intes-
tinal canal, and is partly or entirely absorbed into the
blood,

The most important of the soluble principles of meat
is albumen ; it occurs in large quantity in soups prepared
with cold water, and assumes the solid form, or coagu-
lates, on boiling the fluid. The coagulation commences
shortly before the liquid begins to boil, the albumen
assuming the form of colourless flakes ; presently, the flakes
seize upon the colouring matter of the soup, and, when the
boiling has commenced, they acquire a deep brown or
nearly black colour. 'The mother-liquor in which the coagu-
lated albumen is suspended, has now lost its red and muddy
appearance, and becomes perfectly transparent, colourless,
and as limpid as pure water. If the coagulated albumen be
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removed with a skimmer from the boiled extract of meat, and
the clear fluid employed to cook vegetables or for other
culinary processes, it is evident that the soup thus prepared
will possess but very little of the nutritive properties of the
entire fluid extract of meat. The reader will therefore
understand, that in order fo make the most nutritive soup,
it should not be skimmed.

Since the nutritive qualities of soup depend upon its
containing those principles of meat which are dissolved
within its fibrinous network, it follows that to obtain the
most useful soup from a given quantity of meat, the whole
of its juice must be withdrawn from it, and this is best
effected by allowing the meat to soak in cold water for
some hours, and then heating the flmd gradually for a cer-
tain time, without, however, allowing it to boil.  If water be
poured upon meat, and then made to boil rapidly and
briskly, a coating of coagulated albumen will be produced
on the outer surface of the meat, which, becoming hard and
tough, will prevent it from giving out its juice ; so that the
soup will be deficient in albumen and other constituents.
On the other hand, to prepare boiled meat, it will be ad-
visable fo increase the temperature rapidly to the boiling
point, and keep on the boiling until the whole of the albumen
be coagulated within the meat. Roasted meat yields still
more food than boiled meat or soup, for in the process of
roasting nothing is removed from the meat but the gravy,
which finally becomes also an article of food.

The other constituents of meat are only important in a
physiological point of view, and I shall abstain from dwel-
ling upon them.

Iish has the same chemical composition as meat ; it con-
tains also albumen and other extractive matters fit to be
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converted into blood and flesh, when taken into the body.
Salt fish is- objectionable on the same ground as salt meat
(see the article on “Salt Meat,” &c.). 1 believe dried
fish to be a wholesome article of food when properly cooked,
and 1f dried before putrefaction has commenced.

Putrid mcal.—In warm weather, meat is very apt to
undergo decomposition. The chemical change thus in-
duced might be divided into two stages : the first, which is
attended with a peculiar well-known taste and smell, though
the eye fails to detect 1t; and the second stage, at once
determined by the sight, when small insects are seen
making their way inside the meat, and converting it into
a disgusting mass of rotten flesh. In both stages of
decomposition, meat has become unwholesome and de-
cidedly objectionable as an article of food. Ifisa well-
known fact, that meat preserved in the form of sausages by
exposure to smoke becomes a violent poison if allowed to
undergo the first stage of decomposition, previous to its
being smoked. M. E. Van der Corput (‘The Chemist,’
May, 1855, No. 20) states that, by official return, in
Whurtemberg alone, during fifty years, more than 400 cases
of poisoning with such meat have occurred, and 150
deaths.

This poisonous effect of bad sausages was observed so
far back as 1735. Dr. Kerner collected 135 cases from
1793 to 1822, of which 84 were fatal. Dr. Weiss, of
Wurtemberg, collected 19 cases in eight months, of which
6 died. In regard to the symptoms attending this kind of
poisoning, they occur in general twelve or fourteen hours
after having taken the food ; there is much oppression,
sharp pains in the stomach, nausea, vomiting, and great
thirst, with irregularity of pulse, coldness of extremities, and
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finally syncope. Other symptoms of a nervous character
accompany the latter, as paralysis of the muscles of the
pharynx and eyelids, a croupy cough and peculiar dryness
of the mucons membrane. The treatment must depend on
the most prominent symptoms.

Not only are sausages in a state of decomposition liable
to produce disease and death, but also cases of poisoning
have occurred from pork-butcher’s meat under similar cir-
cumstances ; thus, in 1832, M. Chevalier, of Paris, had to
make a report upon serious cases of poisoning from pork-
butcher’s meat ; no metallic poison was found in the meat,
but it was noticed to be covered with a peculiar mouldiness.
Many other cases of poisoning in France with moulded
meat are recorded. Rancid fats and decayed cheese have
also given rise to symptoms of poisoning.

It is singular and important to observe, that though
putrid meat be decidedly unhealthy, still, meat from diseased
animals appears quite innocuous, which is shown to be the
case from experiments made at the Veterinary School of
Alfort, by Hussard, Renault, and others ;' but as diseased
meat 1s very apt to undergo putrid decomposition, imme-
diately or very rapidly after death, it may at all events be
considered objectionable.

I do not propose to enter upon a discussion as to the
wholesome and nutrifive characters of different kinds of
meat. The market is undoubtedly provided with horse
and dog’s flesh, which is more particularly employed for
making soup and sausages ; but beyond the tough nature
of the flesh and its disagreeable taste, it can hardly be
called unwholesome.

! M. Flourens relates, that during the fatal period of 1789, the poor of
St. Germain and of Alfort ate 700 or 800 horses which where afflicted with

glanders or farey, without suffering any inconvenience.
10
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MILK.

Milk is composed of casein, fatty matters, sugar of milk,
salts, and water, and when a drop is examined with the
microscope, it is seen to contain a great number of small
round globules.

Milk is usually a white fluid, but on certain occasions it
has been observed to possess a blue colour, which is caused,
according to some, by microscopic vegetation, according
to others by an infusion of amimaleuli (¥ibrio cyanogenus).
The smell, taste, and even colour, of different kinds of
fodder, more particularly of turnips, are well known fo be
communicated to the milk.

Not only is milk an article of food fit for keeping up
life, but also, by mechanical and chemical decomposition,
it yields other kinds of nutritive substances. When milk
is allowed to remain undisturbed for some hours in a
shallow and wide basin, it divides into two parts; the
superior layer, or cream, being more abundant in fatty
matters, and the inferior layer containing a greater pro-
portion of casein, and known as skimmed milk. When
milk or cream are violently agitated, as by the process of
churning, the globules run together, and a more solid sub-
stance is formed, known as duffer, which differs but very
slightly from cream. Curds are merely casein transformed
into a solid substance by the action of rennet, or an acid ;
the mother-liquor is the w/key, or serum, and consists only of
water, sugar, and salts. Cleese is made either from pure
milk, or from milk free from cream (skimmed milk), and
consists of casein precipitated by the influence of rennet,
and then subjected to great pressure in moulds. Its flavour
increases by keeping, from the progressive decomposition
which it gradually undergoes. Some kinds of cheese are
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full of what are called eyes, that is, hollows formed by
bubbles of gas; and in these apertures a liquid is some-
times found containing free ammonia, a product of decom-
position which greatly heightens the flavour. Little is
known of the chemical differences in the processes em-
ployed for making the various kinds of cheese. The richest
consist almost entirely of cream, as Stilfon and Parmesan ;
others, as Gruyere, Gloucester, Cheshire, and Dutch cheese,
are made with fresh uncreamed milk, or mixtures of this
with cream. More or less salt 1s mixed with cheese, or
powdered over it, and various methods of coagulating the
casein are used in different places. (Prof. Gregory.)

The following analysis of cheese was made by Mr. Jones
in Professor Johnston’s laboratory:'

——— =

|
Skim-milk Cheese.  DoubleGloneesterCheese. TDrunlop Cheese.
Maide June 1845, | Made June 1545, Made at Wellwood 1585,
analysed June 1546, mnalysed July 1846, analysed 1546,
LAty 4353 35-81 3840
i Casein . . 4504 37-96 25-87
. Fat il 5-08 2197 4156
| wh 518 | 125 381
| .
: |

The relative proportion of the different constituents of
cows’ milk depends on the age of the animal, the time after
calving, food, temperature, weather, and the time and
frequency of milking, &ec.

Analysis of milk.—IHaidlen found 100 parts of milk to
contain—
Butter i ; y ; a0

Sugar of milk and salts soluble in aleohol : 46
Casein and insoluble salts : A ; 5-1
Water : ; : ! i a TS

1000

' Knapp’s ¢ Chemical Teehnology,” vol. iii, p. 62.
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With the view of determining approximately the quantity
of the constituents of milk, it will be advisable to adopt
the following methods :'

1. Determination of the specific gravily—This may be
done conveniently with the hydrometer. Still, if it be ex-
pected that the richness of the milk will be proportional
to its specific gravity, very erroneous results may be
obtained by this test, as it very frequently happens that
the quality of milk is in an inverse ratio to its density, so
that milk may be of high specific gravity, and yield but
little eream.

2. Determination of fhe eream.—This is effected by the
[actometer, invented by the late Sir Joseph Bankes, and
consisting of a tube of about eleven inches in height; its
inferior end is closed, and the other left open ; the upper part
1s graduated ; sometimes the graduations are extended to
the whole length of the tube. The tube is filled with milk,
and after some hours the number of divisions, included by
the layer of cream, are read off. According to Dr. Nor-
mandy, the thickness of the stratum of cream on pure milk
1s generally from 8 to 83 per cent. From the observations
of the Commission, the average does not exceed 93 per
cent. If an hydrometer and lactometer were at hand, it
would be advisable to ascertain, first, the amount of eream
with the lactometer, and then take the specific gravity of
the inferior layer, previously decanted with a pipette. It
might be still better to have the lactometer open at the
bottom, and connected with a small tube, provided with a
stop-cock ; by shutting the stop-cock, to determine the
cream, and then opening it to let out the skimmed milk,
the operation might be considerably simplified.

The addition of a small quantity of warm water to milk

I Dr. Hassall on Food, &e., p. 326.
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does not increase the quantity of the cream, but facili-
tates and hastens its formation and separation in a most
remarkable manner.

Determination of the fally matters—For this purpose,
the casein and fats may be preecipitated together, by means
of acefic acid; the precipitate being collected on a cloth,
dried, and treated with ether, will yield the fat to this
flud ; and by evaporating the ethereal extract to dryness,
and weighing the residue, the amount of fatty matters may
be ascertained.

There i1s another method to effect the same purpose,
which is, perhaps, more practical, though less correct than
the above; that is, by means of the instrument called the
lactoscope, mvented by M. Donné, of Paris. It is con-
structed in such a way that the milk may be examined in
1t in layers of every thickness; from the thinnest, through
which all objects are visible, up to that which allows of
nothing to be perceived, it gives at once the richness of
the milk, by indicating the degree of opacity, to which the
proportion of cream stands in relation.

Determination of the cheese, sugar, and saline matters.—
This can be effected by weighing the residue left, when the
precipitate obtained in milk with acetic acid is treated with
ether to ascertain the amount of fatty wmatters. o
determine the sugar, the whey or mother-liquor left after
the separation of the casein and fats 1s evaporated to dry-
ness ; the residue weighed, and treated with hot alcohol,
will lose an amount of weight equal to that of the sugar
it confained. Dr. Hassall proposes to determine the sugar
in whey by volumetric measurement with the sulphate of
copper and tarfrate of potash solution. For the manipu-
lations necessary to perform this experiment, sce page 121.
The saline or inorganic salts are easily determined by
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burning the residue, from a known quantity of milk, and
ascertaining the weight of the ashes.

Adulterations of milk.—DMilk may be adulterated with
water, flour or starch, milk of almonds, gum, gum traga-
canth, chalk, turmeric, sugar, and cerebral matter ; it 1s oc-
casionally mixed with a little carbonate of soda. Finally,
it has been found to contain zine when stored in zinc
pans.

1. Water, though a very frequent adulteration, is difficult
to detect, the results obtained with the hydrometer (see
page 148) being not altogether satisfactory. The general
density of pure milk i1s about 1038; a mixture of 75
parts milk and 25 parts water has a density of 1021 ;
66 parts of milk mixed with 33 of water has a density
of 1020. In some cases, not only is water added, but
cream abstracted. The best method of proceeding to
detect this adulteration would be to determine first the
amount of cream, and then take the specific gravity of
the skimmed milk with the apparatus described above
(see page 148). A collection of specific gravity beads would
be extremely convenient for this purpose.

2. Flowr and starch occur in milk as small diaphanous
clots. The iodine test (see page 8) will suffice to indicate
at once this adulteration ; but the milk must be boiled
previous to the addition of the tincture of iodine or iodide
of potassium.

3. Milk of almonds.—In this case, the addition of a few
orains of amygdaline will suffice to develop after a few
minutes the odour of bitter almonds.

4. Gum 1s seldom employed. To detect it, coagulate the
 milk with a httle acetic acid, filter off the whey, and pour
into it a small quantity of aleohol ; a dull, opaque, and
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abundant white precipitate will appear, which will be found
to possess the properties of gum; when boiled with a
little dilute sulphuric acid, this substance will be converted
into grape sugar, which may be readily recognised by the
sulphate of copper test (pp. 9 and 121).

5. Gum tragacanth is sometimes employed in the form of
a mucilage, to increase the volume of the eream, or to simu-
late its presence in skimmed milk. It may be detected by
boiling the milk, and leaving it at rest for some hours ; a
gelatinous translucid deposit is then formed, which, being
washed with a small quantity of water, and tested with a few
drops of solution of iodine, produces a blue colour, because
gum tragacanth contains starch.

6. Chalk is seldom if ever employed to adulterate milk.
From its separating readily and falling to the bottom of the
vessel containing the flmid, its presence would be recog-
nized by the formation of a white deposit in the milk, after
its standing undisturbed for a few hours ; the deposit will
dissolve with the evolution of carbonic acid, when treated
with dilute hydrochloric acid ; this solution yielding, with
ammonia and oxalate of ammonia, a precipitate, insoluble
in acetic acid.

1. Zurmeric is detected by mixing a solution of potash
with a sample of the milk previously concentrated ; if the
milk apparently possesses a yellow colour, which is rendered
brownish with the above reagent, turmeric has been
added.

8. Sugar.—'lo determine the existence of this adulte-
ration, a quantitative determination of sugar must be
undertaken by means of the saccharometer (see page 122},
the fermentation method (see page 125), or Bernard and
Barreswill’s normal solution (see page 121). According to
Dr. ITassall’s experiments, 1000 parts of milk contain 527
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of sugar; so that if the proportion of sugar obtained be
much above this number, the analyst may conclude that
some has been added to the milk examined.

9. Cercbral matter.—1t is very probable that the adultera-
tion in question is not practised ; at all events it would be
easily found out with the microscope, cerebral matter con-
sisting of large rounded vesicles or cells, and long narrow
tubes or fibres.

10. Carbonate of soda 1s occasionally added to milk in
order to prevent its becoming acid ; if used in large quan-
tity it must prove injurious to health, but a small amount
may be harmless. To detect its presence a little acetic
acid is to be added, which causes the evolution of carbonic
acid gas, and, moreover, coagulates the casein ; the fluid is
next to be filtered, and evaporated nearly to dryness; by
mixing it now with alcohol, and setting fire to the mixture,
a flame will be noticed possessing a marked yellow colour,
and thus showing the presence of soda.

11. Zine.—1t 1s hardly credible that zinc should occur
in milk; still, milk 1s sometimes kept in zinc pans for the
purpose of increasing the yield of cream; and a small
quantity of the metal might be dissolved. Its presence is
easily detected by evaporating a sample of the milk to dry-
ness, incinerating the residue, and dissolving the ashes in
dilute hydrochloric acid; to this, ammonia is added in
excess, and, in the filtered fluid, sulphide of ammonium
will produce a white precipitate of sulphuret of zine if the
metal be present.

The analysis of twenty-six samples of milk, by the
Commission of the ¢ Lancet,” yielded the following results -

1. Twelve samples were genuine.

2. Of these, two showed a deficiency of cream.

3. Eleven were adulterated.



ANTMAL FOOD, 153

4. The adulteration consisted in all cases of water,
which varied from 10 to 50 per cent., or one half of the
article.

5. In no case was chalk, size, gum, or sheep’s brains
detected, or any other substance said to be occasionally
used for the adulteration of milk.



CHAPTER VI

ON MINERAL OR INORGANIC FOOD AND ITS ADULTE-
RATIONS : SALT AND WATER.

Frowm the eircumstance that common salt 1s a very cheap
article of food, it is seldom adulterated; I shall conse-
quently allude but shortly to this substance.

I propose also in the accompanying chapter—

1. To show what qualities water ought to possess in
order to prove a wholesome article of food.

2. To give an account of the methods to be employed
for the chemical and microscopical examination of pure and
impure waters, and show how waters may be purified.

3. To inform the reader of the principal sources of
impurities liable to pollute drink-water.

4. To add a few words on the water with which our
metropolis 1s supplied.

SALT.

Salt, or chloride of sodiwm,' is an 1mportant article of
diet, as it forms a large proportion of the inorganic matters

' For the chemical composition of salt, see page 25.
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contained in the blood, and it is evident that salt must be
supplied to the hody in order to maintain health. Chloride of
sodium occurs abundantly in nature, as the principal solid
constituent of sea water, in the form of rock salt, or in the
so-called brine springs. The salt-districts in this country
are Northwich, Middlewich, and Nantwich, in Cheshire ;
Shirleywich in Staffordshire, and Droitwich in Worcester-
shire. Salt is also procured in Durham, at Lymington in
[Hampshire, and in some parts of Scotland; 1t is, more-
over, obtained by the evaporation of sea-water.

Common salt, as found in commerce, is not absolutely
pure, being contaminated with from 12 to 64 per thousand
of foreign substances; they consist especially of sulphate
and carbonate of lime, sulphate of magnesia, and chloride
of magnesium. Sea-salt prepared by rapid evaporation, is
not always entirely soluble in water, the insoluble residue
being a mixture of carbonate of lime and carbonate of
magnesia, with a fine siliceous sand. The salt prepared
from Cheshire brine yields an insoluble residue consisting
almost entirely of carbonate of lime. The insoluble part
of the less pure picces of rock-salt is chiefly a marly earth
with some sulphate of lime, the quantity of this impurity
in Dr. Henry’s' analysis varied from 10 to 45 parts in a
thousand.

Fzlraction of salf.—Rock-salt or stone-salt is dug from
the earth in salt-mines, and sold in the crude state; it
forms compact masses of various sizes, translucent,
colourless, or but slightly coloured, and somewhat deli-
quescent in moist air.  For domestic use, it is purified by
solution and erystallization. From mineral or brine springs,
salt 1s obtained either by concentrating their water with

' We are indebted to Dr: Henry for a very elaborale investigation inlo the
dilferent varieties of common salt.
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the application of heat, or by spontaneous evaporation ;
for this purpose the water is conducted in pipes to the top
of hurdles of great extent, composed chiefly of buckthorn
branches, and exposed freely on both sides to the atmo-
sphere, but covered above; as the water trickles over the
hurdles, it evaporates with rapidity, and the remaining
liquor, which is a strong solution of chloride of sodium,
is then concentrated with heat, and allowed to crystal-
lize. Salt is prepared abundantly in Germany by this
process, and I have seen the same methods extensively
used in Switzerland.

The extraction of salt from sea-water, which contains about
21 per cent. of this substance, is effected either by spon-
taneous evaporation, or concentration with the aid of heat.
The former method is chiefly employed in the warmer
countries of Europe, and yields the bay-salt of commerce,
known by its occurring under the form of large grain crystals.
Sea-salt 1s obtained by concentrating artificially sea-water ;
the impurities are partly deposited during the first stage of
the evaporation, and the mother-liquor, left after the crys-
tallization of the salt, contains a large proportion of mag-
nesian compounds ; sea-salt 1s white, with irregular grains.
Both this kind of salt and rock-salt are often purified by a
subsequent crystallization, and thus is prepared the so-called
basket-salt, from its being sold in conical baskets. The best
qualities of commercial salt are bay-salt and basket-salt.

Adulterations.—According to Dr. Christison, salt is sub-
ject to adulteration in this country with sulphate, nitrate,
and muriate of lime' (see pp. 19 and 44). o find out the
presence of nitric acid in a solution of salt, add to the fluid

' Sulphate of lime would be deposited in a solution of the adullerated

salt.
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a crystal of sulphate of iron, and pour a few drops of
sulphurie acid along the side of the vessel ; if any nitric acid
be present, a brown cloudiness will appear at the spot
where the sulphuric acid comes in contact with the sul-
phate of iron. Dr. Christison adds, that on the Continent
salt is sometimes adulterated with arsenious acid (see
page 43), and sometimes with an alkaline iodide; in this
last case the solution will become blue by the addition of
starch and nitric acid. (See page 8.)

WATER.

Of all fluid food, water is the most important; it is,
therefore, of the greatest moment that its quality should
be such as to prove in no way injurious to health; it hap-
pens, unfortunately, that in large towns the supply of
water is often unwholesome from its impurities and chemical
composition, or deficient in quantity ; and it is much to be
regretted that in London, where a vast population is in
want of a daily allowance of water to drink, its quality
is far from what it ought to be. The purest water is
certainly not that which affords the most agreeable
and healthy beverage; thus, rain water, snow, or ice
water, even lake water, being tasteless, are disagreeable
and insipid, and fail to supply the body with certain
inorganic salts, which it obtains but insufficiently from
other sources; such waters are more especially adapted
for washing. On the other hand, water containing too
many salts is not only incapable of affording food, but
may become possessed of medicinal properties, and act
injuriously on health.

The purest water for drinking must, therefore, contain
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a certain quantity of earthy and other saline substances,
to be finally absorbed into the blood and tissues. The
following are the characteristic properties of the best water
to be used as a beverage; they are so easily ascertained,
that in most cases the reader will find no difficulty in testing
the water at once on the breakfast or dinner table :

1. The water must be perfectly colourless and trans-
parent, leaving no deposit when allowed to stand undis-
turbed.

2. It must be quite devoid of smell.

3. When litmus paper i1s immersed into the water, the
colour of the paper must remain unaltered.

4, The water when boiled must not become turbid.

5. About half a table-spoonful of the fluid being evapo-
rated.to dryness on the spirit lamp, there must be a slight
residue left at the bottom of the spoon, not turning black,
from organic matters.

6. The residue obtained by evaporating to dryness a
sample of the water in a porcelain cup, upon the tea-urn,
must not become black on the addition of a solution of
sulphuretted hydrogen.

LEramination of water in order to delect ils tmpurilies.—
For the purpose of detecting the impurities of water, it
will be advisable to begin by examining the physical cha-
racters of the fluid : its smell, taste, and transparency. If
the smell is fetid, somewhat resembling that of putrid eggs,
the water contains sulphuretted hydrogen, resulting from the
decomposition of organic substances. If the smell is ammo-
niacal, ammonia is present in it, owing to the putrefaction
of animal matters. The taste of the water is to be carefully
ascertained ; a metallic or chalybeate taste indicates that
it contains some iron; a rankish or insipid taste shows
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the absence of the due quantity of inorganic salts; a salt
taste indicates an excess of chloride of sodium or common
salt.!

The transparency of drink-water 15 a most important
character of its purity; water may be dirty and opaque
from its confaining both inorganic and organic matters in
suspension, as happens in that of the Thames, more par-
ticularly between Westminster and London Bridge. In
this case, 1t will usually have a disagreeable odour; and
if left in a warm place for some days, will putrefy and
evolve very fetid smells. The nature of the deposit may
be ascertained by chemical and microscopical examination.
We are indebted to our distinguished countryman, Professor
Faraday, for a rapid and satisfactory method of determining
the degree of muddiness of water, without having recourse
to chemical analysis. His experiments were performed in
the Thames, and consisted in the immersion of small pieces
of white cards into the river, when he observed the fluid
to be so dirty in many places, that the cards dis-
appeared as soon as they had sunk under water.® This
experiment 1s perfectly conclusive, and, by determining
the depth at which a card disappears when immersed
in water, every degree of opacity might be ascertained,
between that of the Thames as one extreme, and that of the
Lake of Geneva as the other, where the bottom 1s seen at
a depth of at least fifteen or twenty feet.

Chemical examination of waters.—If the water is per-
fectly transparent, examine it at once for the gases it may

' Waters containing a deficiency of salts, more especially of earthy sub-
stances, are often called soft waters; when an excess of these salts is present,
water is known as being hard.

* See the * Tines,” July 9th, 1855.
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contain, and its solid constituents ; filter muddy water pre-
vious to this operation. These gases may be carbonic
acid, sulphuretted hydrogen, oxygen, or nitrogen. If free
ammonia be present, it is also given off in the form of a
gas, by application of heat.

Carbonic acid gas, in water, has the property of dis-
solving carbonate of lime and magnesia. When water is
boiled, its free carbonic acid is evolved, and the earthy
carbonates are precipitated ; carbonate of lime is soluble in
8834 times its weight of boiling water, and in 10,601 of
cold water; so that if a precipitate or turbidity should
occur by boiling a sample of water, it is a sign that it con-
tains more than 11°32 parts of carbonate of lime in 100,000
parts of water, supposing the muddiness to result entirely
from this salt. Sulphuretted hydrogen gas i1s known at
once by its smell of putrid eggs ; a piece of paper moistened
with a sclution of acetate of lead will immediately turn
brown or black when immersed in water containing this
gas. Oxygen and nitrogen are taken up by water from
the atmosphere, but a greater proportion of oxygen is
absorbed than exists in air; these gases are entirely
evolved from the fluid by boiling, and it is principally for
this reason that boiled water is not so good and so healthy
as water which has not been boiled. The presence of
free ammonia in water is easily detected by the smell of the
liquid when boiled ; traces of ammonia may be found out
by means of a slip of paper dipped in a solution of sulphate
of copper, and held before the opening of the test tube in
which the water is boiled; if ammonia be evolved, the
paper will turn deep blue. The occurrence of this sub-
stance in water results from the decomposition of organic,
and more especially animal, matters.

It will now be advisable to proceed to the examination of
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the clear water, or that filtered from the deposit ; for this
purpose, evaporate a sample of the fluid to dryness, npon
the water bath, and ignite the residue; if it turns black and
porous, organic matters were present. To determine whether
the organic impurities are vegetable or animal, evaporate
to dryness a sample of fluid, in a test tube, add lime, and
test for ammonia as directed at page 35 ; the presence of
ammonia shows that the residue contained, in all proba-
bility, animal matters.

It often happens that water intended to be drunk is muddy,
or contains a cloudiness; In some cases, these impurities
consist of no more than sand, the filtered water being
perfectly pure; thus, the River Arve, at Geneva, is of a
deep brown colour, the water filtered from this deposit
being exceedingly pure; the water of the Arve contains
from 12:8 to 24:3 parts in 100,000, of solid matters, in-
cluding 0-35 parts of organic matters ; the deposit consists
mostly of sand, with a small quantity of vegetable matters.
Insoluble substances suspended in water may be car-
bonate of lime, phosphale of lime, sulphate of lime, car-
bonate and phosphate of magnesia, silica, and vegelable and
animal matters. The following 1s the most practical
wethod for the detection of these substances: Add dilute
hydrochloric acid to the liguid ; if the deposit be entirely
dissolved, it contains no silica and no organic matters; if
it dissolves with evolution of carbonic acid, the deposit con-
sists partly or entirely of carbonate of lime or carbonate of
magnesia.  Filter a sample of the original water from the
insoluble residue suspended in it, and wash the filter with
boiling dilute hydrochloric acid, nothing but silica and
organic matters can remain on the filter ; then add a solu-
tion of potash in excess to the clear acid fluid in order

to precipitate the lime and magnesia ; boil the mixture, and
11
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filter; divide the filtrate into two portions, and test one
for phosphoric acid with molybdate of ammonia and nitric
acid, which throws down a yellow precipitate, or with
ammonia and sulphate of magnesia, in order to precipitate
the triple phosphate. To the other portion, add chloride of
barium, which produces a precipitate, insoluble in nitrie
acid, if any sulphuric acid be present. The precipitate which
was induced by boiling the acid fluid with potash, and
collected upon a filter, as directed above, is now washed
with distilled water, and dissolved in dilute hydrochloric
acid. Add to this fluid a solution of ammonia and of car-
bonate of ammonia ; the occurrence of a precipitate shows
the presence of /Zime; as a confirmatory proof, test the
original acid solution with ammonia and oxalate of ammo-
nia, when a precipitate insoluble in acetic acid will appear.
Filter the fluid from the precipitate obtained with carbonate
of ammonia, and if carbonate of ammonia does not produce
any more precipitate in the filtrate, add to it a solution
of phosphate of soda; a crystalline precipitate, occurring
after the lapse of some minutes, shows the presence of
magnesia,

Microseopical examination of the deposit—With the
view of determining the nature of the substances which
remain insoluble in water acidulated with hydrochloric
acid, 1t will be necessary to subject this residue to micro-
scopical examination ; if it consists entirely or partly of
silica, a sample of the deposit will exhibit, with a low
magnifying power, a number of small angular bodies.
For the detection of organized structures, living in-
fusoriee, algm, &c., it will be advisable to examine with
the microscope a drop of water containing the original
deposit ; if, for instance, the composition of the water of
the Thames be investigated, let the fluid stand for half
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an hour in a tumbler, pour off the clear supernatant fluid,
and proceed to the microscopical examination of a sample of
the deposit. Living animalculi of every deseription will
then be noticed shooting about the liquid in every diree-
tion, and making their way among amorphous masses,
pieces of muscular tissue, vegetable hairs, and other organic
substances.

Methods employed to purify water—There are several
methods employed to purify bad water; they act by
separating the impurities mechanically or chemically ;
the principal means used to purify water mechanically, 1s
by filtration, which, when carefully applied, yields very
satisfactory results. The filters employed for this purpose
consist of finely divided and perfectly insoluble materials,
as sand, broken-up shells, charcoal, &ec.; and for the
filtration of water on a large scale, gravel and small pebbles
are used. A charcoal filter will be found admirably
snited to purify water containing organic and inorganic
matters dissolved and in suspension; for not only does
charcoal arrest mechanically the passage of substances in-
soluble in water, but it also possesses to a remarkable
degree the property of seizing upon the products of de-
composition of organic matters, thus in many cases removing
the taste and nauseous smell of water. Moreover, charcoal
has the power of absorbing more or less of certain soluble
inorganic salts, and separating them, therefore, from the
water where they are contained in solution. T believe that a
filter consisting, first of a layer of sand, and then of a layer
of charcoal, will be found very useful as a means of removing
foreign matters from dirty water. Water is also purified by
allowing the impurities to subside and decanting the clear
fluid, but the results of this operation arve unsatisfactory.
Chemical methods are occasionally employed for the same
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purpose ; thus, the addition of lime to water, by neu-
tralizing its free carbonic acid, causes the precipitation of
the whole of the lime in the form of a carbonate; the
proportion of lime water to be added to the Thames and
other river waters coming to London may be stated at
about a twelfth. The effects of boiling the water have
previously been described (see page 160); boiled water
is evidently made softer, but it is not so agreeable to the
taste. Finally, the Commission of the °Lancet’ recom-
mends the addition of a little acetic acid to waters which
are alkaline and contain organic matters.

Having described the most convenient and practical
means we possess for detecting the various impurities which
water may contain, and given a short account of the methods
employed to remove these impurities, it is necessary that I
should add a few words on the sources from which water
derives its solid constituents, and becomes polluted with
organic matters. Spring water, and well water, passing
through calcareous strata, become gradnally saturated with
carbonate of lime, and probably a small quantity of this
substance, very minutely divided, is carried away, and finally
dissolved by carbonic acid absorbed from the atmosphere ;
this accounts for spring and well water frequently con-
taining much caleareous salts, and being thereby very hard.
Rivers owe their formation to various sources:; In most
cases they arise from springs, but are shortly joined by
other streams, consisting mainly of rain water ; lakes are
formed by rivers, they do not differ much as to their
chemical composition. Lakes contain usually, however,
more solid substances in solution than rivers. In rainy
seasons, river water yields but a very small proportion of
dissolved solid substances; in dry weather the reverse
happens. Heavy rains produce, moreover, an increase of
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organic matters in river water, by washing into it a quantity
of vegetable substances, as grasses, leaves, branches, &c.,
and by stirring up the bottom of the river-bed, and thus
mixing with the water vegetable matters and mud.  When
warm and dry weather has succeeded to rains, the organic
matters are partly deposited with mud at the bottom of the
stream, and partly remain suspended in the water, where
they putrefy and give rise to nauseous- and morbid sulphu-
retted and ammoniacal products; the water is thus rendered
unfit for an article of diet. This is the case more espe-
cially with large rivers moving on slowly in a comparatively
flat country; a rapid stream is not so liable to be polluted
with putrefying organic matters.

Rivers passing over a chalky bed dissolve a certain
amount of carbonate of lime, and the free action of the
atmosphere on the water induces, in some cases, the solu-
tion of large quantities of this salt; thus the formation of
hard river water. Rivers are, I regret to say, supplied with
impurities and decomposing organic substances, not only
from the above sources, but also from the refuse and sewers
of large towns; as it is the easiest and cheapest way to get
1id of these disgusting materials, advantage is often taken
of this circumstance, without calculating its fearful effects
upon the population, especially when that same water 1s to
become of daily use as an article of diet. Such is the
case in our metropolis; and such is the state of the
Thames water, that a drop of this muddy hqud will
reveal, under the microscope, the presence of hundreds of
infusori, shooting in every direction, and mixed with*
amorphous masses known fto come directly from the con-
tents of sewers (p. 167, fig. 1), with fragments of
muscular tissue (p. 167, fig. 2) formerly belonging to the
body of a cat or a dog, with sand and mud, and calcareous
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salts,  Thames water contains, moreover, a considerable
proportion of lime compounds dissolved in it ; so much so
that the average supply of water to a single family would
yield in eight months a hundred pounds of chalk.! Is it
to be expected that epidemics will spare a dense population
crowded in dark and ill-ventilated houses on both sides of
our river, and labouring from morning till night to obtain
such scanty means as will procure insufficient, and, in
most cases, unhealthy food? If England be the first
country in the world for manufactures, what will happen
if the manufacturing districts in England, and more
especially in London, cannot even provide good air and
good water for its industrious inhabitants ?

One thing 1s evident—that what is to be done to purify
the river ought not to be delayed; and that we must
avoid, at any price, such frightful epidemics as those which
have lately decimated the population of Lambeth and
other districts on the side of the Thames.

! The ¢ Chemist,’ for July, 1856,
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ORGANIC MATTERS TN THAMES WATER.

1. Amorphous masses and vegetable hairs, found in Sewers and in Thames water.

2, Fragment of a muscular fibre.
4. Other organic matters present in the water.
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The following table shows the nature and proportional

quantity of inorganic matters, which may be found in the
various kinds of water :

SPRING WATER IN THE JARDIN DES PLANTES NEAR LYONS,

(Dupasquier.)
Im LOOO00 parts of water,  In 1K) parts of ashes.

Carbonate of lime . . 270 : 2973
Sulphate of lime , : 252 : 9775
Chloride of caleium . : 16-8 ; 18-50
L magnesinm : 16 . 176

= sodinm 5 - 12-6 ! 1387
Nitrate of lime ; : 76 : 837
908 a99-08

WATER OF THE LAKE OF GENEVA.

(Tingry.)
T 100,000 parts of water.  In 100 paris of ashes.

Siliea . - : : 01 . 068
Carbonate of lime : . 72 2 49-31
= magnesia . ; 0-7 : 479
Sulphate of lime 5 : 26 : 17-80
et magnesia . : i | : 31-23
Chloride of magnesium . . 0-9 3 G-16
14-6 99-97

Organic matters : 1 0-G

WATER OF THE RHONE, NEAR LYONS (IN JUNE).

(Boussingault.)
Inm 100,000 paris of water.  In 100 parts of ashes.
Carbonate of lime . : 100 : 0434
' magnesia : 06 3 G
Sulphate of magnesia - Trace. : -
Chloride of ealeium A =)
o sodinm —

———— —_——

106 100-00






CHAPTER VII.

ON PRESERVED FOOD.

I proposk in this chapter to allude shortly to the various
methods employed for preserving food, and to show the
relative value of these articles of diet.

The spontaneous decomposition of food, known as fer-
mentation and putrefaction, 1s owing to the action of Zeat,
air, and moisture ; and in order to prevent this phenome-
non, it will be necessary to remove one or more of the
causes on which it depends. There are, moreover, sub-
stances called antiseptic agents, endowed with the pro-
perty of preventing the decomposition of organic matters;
which, when perfectly harmless to health, may be em-
ployed with advantage to preserve certain articles of food.

1. Preservation of food by cold.—1It is probably a fact
well known to the reader, that frozen organic matters do
not undergo decomposition. Meat and fish are thus trans-
mitted for sale from Archangel to St. Petersburg;' pro-
visions are also sent, packed in ice from remote parts of
Britain to Londen, &e. ; the application of a lesser degree

' Lecture delivered at the Royal Institution, March the 30th, 1855, by the
Rev. J. Barlow.
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of cold is also extensively used to prevent too rapid a
decomposition of food in hot weather, as in the case
of fish, butter, &e. I have nothing to add on the state
of food thus preserved; if it has not undergone the
slightest decomposition, it is exactly in the same condition
as when quite fresh, and consequently, as healthy and
nutritive.

2. Preservation by exclusion of air—There is no doubt
that if an article of food be so prepared, the atmosphere
can have no access whatever to it, this food will pre-
serve for a very considerable length of time; the practical
objection attending this method 1is the difficulty of pre-
venting completely the contact of the atmosphere with
organic substances. Articles of food intended for preserva-
tion, by exclusion of air, may be fluid or solid ; if fluid, they
are first to be thoroughly boiled, in order to expel the air they
may contain dissolved within them, and next to be intro-
duced through a small opening into metallic or earthenware
vessels; when the vessel is overflowing, the opening must
be soldered or stopped up ; it is difficult, however, to pre-
vent a very small quantity of air from being enclosed in
the vessel. Such liquids, when kept in metal jars, may
dissolve small quantities of the metal of which the
vessel consists, and thereby acquire a very objectionable
character.

Food is preserved on a very large scale by the ex-
clusion of air and destruction of the small amount of
oxygen contained in the jar; this 1s known as Appert’s
method. For this purpose, the jars, or boxes of tin plate,
containing the article for preservation, are thoroughly
corked or soldered, care being taken that the vessel be
quite full, they are afterwards immersed in boiling water for
a certain length of time ; the air left in the jar is thereby de-
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stroyed, its oxygen being made to combine with some of the
carbon of the substance, and, consequently, the contents
of the vessel lose the power of decomposing. Ships of the
English navy, on the coast of Africa, East Indies, West
Indies, and China, where meat is not procurable, are thus
provided with fresh provisions. Other methods are adopted
for preserving articles of food by exclusion of air; thus
an attempt has been made to preserve meat by surround-
ing it with a thick coating of gelatine ; eggs are also pre-
vented from decomposing by greasing and dipping them
in milk of lime; Warrington has proposed a plan founded
upon similar principles to preserve the flesh of buffaloes.!

There appears no objection to this method, beyond the
difficulty of preventing the access of air to the article, and
the necessity of indueing certain chemical changes by boiling
the food ; there is also a possibility that the metal of the cases
might be dissolved to a slight extent by the preserved articles,
the more so that juice of meat has an acid reaction. 'I'he
method in question is objectionable especially from its ex-
pense. I am not aware that vegetable and animal food
preserved by Appert’s method is liable to adulteration.

3. Preservation by drying.— Articles of food are pre-
served by direet drying, with or without the application
of artificial heat. Organic substances dried without being
previously cooked are not likely to remain sound beyond
a short period, and in moist and damp weather run the
risk of decomposing ; but if the articles have been cooked,
or rather steamed at a high temperature, the albumen
of the food 1s rapidly coagulated, enclosing in a hard
covering, and thereby excluding from air, the other con-
stituents of the substance. Vegetable and animal food

' Polled meats are preserved on the same principle, air being carcfully ex-
cluded by a tolerably thick layer of suet or Jurd.
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thus preserved is found to keep very well for many
years, and this method, both in a sanitary and practical
point of view, has been found unobjectionable; we are
indebted to Dr. F. Verdeil for this ingenious plan of
preventing food from decomposing; and the English
and French army, during the Crimean campaign, has
been extensively supplied with vegetables preserved by
his process.

My friend, Dr. Verdeil, having kindly showed me every
stage of the operation in the extensive factory belonging to
his company, at Paris, where he is the chief superintendent
of the chemical and mechanical department, I shall
enter into some details as to the various operations I
witnessed.,

The vegetables itended for preservation in the Paris
factory are first cut into small pieces, mostly by machinery,
and then transferred to a number of shallow wirework
trays. When a set of these trays is full, they are placed on
a stand, which moves on a little railway, and can be pushed
into an iron chest; a contrivance not unlike that employed
in washhouses to convey wet linen into the drying
chambers. These iron chests may be filled with steam,
under a pressure of four or five atmospheres ; and as soon
as the stand is rolled in, the door is shut, hermetically
fastened by means of a serew, and then steam freely ad-
mitted ; by this means a temperature is rapidly obtained,
sutficient to coagulate completely all the albumen of
the wvegetable, none of the constituents of the food
being lost; five minutes suffice for this operation. 'The
next step is the drying. The steamed vegetable is rapidly
conveyed on the trays into a series of wooden chambers,
where a strong draught is obtained by means of venti-
lators revolving very rapidly with steam power; the air
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admitted into the drying chambers is made to pass first
through iron pipes, maintained at a very high temperature,
by a furnace, so that the desiccation is effected by hot
air ; the whole process takes so short a time, that from
five to eight hours suffice to dry a large quantity of
vegetables ; they are afterwards set aside, ready for the
market.

Food thus preserved, whether it be animal or vegetable,
has the advantage—

1. Of preserving in a fresh condition, though freely
exposed to the atmosphere, for a great number of years.

2. Of being reduced to about one fifth of 1its original
bulk, from its having lost all its water.

It is very remarkable how completely the prepared
vegetables resume their shape and bulk when boiled in
water ; the soup possesses all the aroma of the food, to
such an extent, that 1t 1s often difficult to notice the
difference between these soups, and those prepared from
recently gathered vegetables.

Food is, moreover, preserved by the peculiar action of
certain substances, called antiseptic agents, which, when
mixed with articles of diet, enable them to resist the de-
composition induced by heat, air, and moisture. "The
principal of these methods are salfing, smoking, and im-
mersing in vinegar.

4. Preservation by salling.—This process is used more
especially for preserving meat. The meat is cut into large
pieces, and left in a tub for a certain number of days,
covered with a thick layer of salt ; the result of this operation
is the extraction from the meat of a considerable amount of
its juice, in which the salt becomes dissolved : this same
brine is then removed from the tub and employed to salt
another sample of meat, and so on until it has becowe so
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saturated with juice of flesh that it has no longer the power
of permeating the meat, when it is (I believe) usually
emptied into a sink. In this way an enormous quantity of
excellent and useful food is lost, and it would be consequently
of the greatest importance to find a means of separating
the salt from the juice of meat, in brine, or of preserving
meat, by a method which would not entail the loss of any
of its constituents.

Having given some attention to this subject, and at-
tempted by various chemical and mechanical means, the
separation of the organic substances in brine, from the salt,
I have come to the conclusion that with the present state
of science there is very little chance of this important
problem being solved; but I am happy to say that,
with Dr. Verdeil’s method, we now possess such perfect
means of preserving meat with all its constituents, that 1
hope the day will soon come when salt meat, as a food
both unhealthy' and deficient in nutritive materials, will
be altogether given up.

d. Preservation with smoke.—The smoke of burning
organic matters, as wood, &c., appears to be peculiarly
possessed of the properties of an antiseptic agent, for it is
well known that meat suspended in smoke loses its sus-
ceptibility to decay ; 1t acquires at the same time the taste
of smoke, a dark colour, and a certain hard consistence.
Smoking has an advantage over salting, as none of the
nutritive constituents of smoked food are lost. 'The sub-
stance from which smoke derives its antiseptic properties
is called ereosote, and was discovered by Reichenbach among
the products of distillation of tar; when pure, creosote

! I regret that the limited extent of this work, should prevent me from
giving an account of the injurious effcets of salt meat upon health.
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assumes the form of a clear colourless liquid. If meat
be dipped for a short time in a dilute aqueous solution
of this substance, it will be entirely prevented from decom-
posing. Meat exposed even to the vapours of creosote
(upon an ingenious plan proposed by Stenhouse) acquires
the same property.

6. Preservation with sugar.—1t is a very curious eircum-
stance that, notwithstanding the tendency of a weak solu-
tion of sugar in water, to undergo the alcoholic and acetous
fermentation, still a concentrated solution of sugar has the
power of preventing the spontaneons decomposition of or-
ganic matters boiled i the syrup. Sugar is chiefly used
in preserving fruit, and 1s so applied that it becomes dis-
solved in the juice of the fruit. This method is evidently
attended with much expense, and can only be applied in a
few cases.

7. Preservation by means of vinegar.—Vinegar 1s employed
more particularly for the preservation of cabbages, girkins,
beans, &c., in the form of pickles. It i1s much to be regretted
that the vinegar used for this purpose is frequently impure
or adulterated, and artificial means are moreover employed
for heightening the colour of the pickles. Dr. Hassall’s book
contains much useful information on this subject ; he states,
referring to Accum’s work, that fatal consequences have
ensued from boiling pickles with halfpence, or suffering
them to stand for a considerable period in brazen vessels.
Boiling in a copper pot, or the use of verdigris, are re-
commended in modern cookery books for greening pickles.
To detect the presence of copper in the vinegar used for
pickling, add fo it a little ammonia, and if it turns blue,
the fluid contains this metal ; test the pickles for copper by
mincing them, and pouring some dilute ammonia upon
them. For the adulterations of vinegar, see page 138.

12
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In closing this little work, an apology is due for the
incomplete account given of so important a subject as our
Food and its Adulterations ; the limited extent, however, of
the book that I contemplated, has prevented me from
entering into certain details which would have been
undoubtedly of great interest to the reader, though not in
direct relation with the form I proposed to adopt.

THE END.

PRINTED BY J. E. ADLAED, HAI‘IEQWI‘IH CLOSE.
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cloth, 12s. Gd.

MR. RICHARD BARWELL, F.R.CS.

ASIATIC CHOLERA ; its Symptoms, Pathology, and Treatment. Post
Bvo. cloth, 45 6d.

DR. BASCOME.

A HISTORY OF EPIDEMIC PESTILENCES, FROM THE

EARLIEST AGES, vo. cloth, 8s. |

MR. BATEMAMN.

MAGNACOPIA: A Practical Library of Profitable Knowledge, commu-

nicating the general Minutize of Chemical and Pharmaceutic Routine, together with the
generality of Secret Forms of Preparations; including Concentrated Solutions of Camphor &

.f and Copaiba in Water, Mineral Suvecedanenm, Marmoratum, Silicia, Terro-Metallicum,

é Pharmaceutic Condensions, Prismatic Crystallization, Crystallized Aromatie Salt of Vine-

gar, Spa Waters; newly-invented Writing Fluids ; Etching on Steel or Iron; with an
extensive Variety of ef ceefera.  Third Edition, 18mo. 6s

e aae R .




%%-—E{ — -
§ MR. CHURCHILL'S PUBLICATIONS.
% Tk _— e e e Y~

DR. BEALE.

THE MICROSCOPE, AND ITS APPLICATION TO CLINICAL

MEDICINE. With 232 Engravings on Wood. Post fivo. cloth, 10s, 6d.
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MR, LIOMEL J. BEALE, M.R.C.S.

THE LAWS OF HEALTH IN THEIR RELATIONS TO MIND

AND BODY., A Serics of Letters from an (ld Practitioner to a Patient. Post 8vo.
cloth, 7s. Gd.

HEALTH AND DISEASE, ]Iif CONNECTION WITH THE

GENERAL PRINCIPLES OF HYGIENE. Feap. 8vo,, 25 Gd.

MR. BEEASLEY.

THE BOOK OF PRESGRIPTI{:‘NS, containing 2900 Preseriptions.

Collected from the Practice of the most eminent Physicians and Surgeons, English
and Foreign. 2dmo. cloth, fs.

THE DRUGGISTS' GENERAL RECEIPT-BOOK: comprising a

copious Veterinary Formulary and Table of Veterinary Materin Medica ; Patent and
Proprietary Medicines, Druggists® Nostrums, &c.; Perfumery, Skin Cosmetics, Hair
Cosmeties, and Teeth Cosmetics; DBeverages, Dietetic Articles, and Condiments; Trade
Chemicals, Miscellaneons Preparations and Compounds used in the Arts, &ec.; with
useful Memoranda and Tables. Third Edition. 24mo. cloth, 6s.

THE POCKET FORMULARY AND SYNOPSIS OF THE
BRITISH AND FOREIGN PHARMACOPMEIAS; comprising standard and
approved Formule for the Preparations and Compounds employed in Medical Practice.
Sixth Edition, corrected and enlarged. 24mo. cloth, 6s.
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DR. O'B. BELLINGHAM.

ON ANEURISM, AND ITS TREATMENT BY COMPRESSION.

12mo, cloth, ds.
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DR. HENRY BENNET.

A PRACTICAL TREATISE ON INFLAMMATION AND

OTHER DISEASES OF THE UTERUS. Third Edition, revised, with Additions.
Bvo. cloth, 12:. 6d.
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DR. BILLING, F.R.S.

ON DISEASES OF THE LUNGS AND HEART. svo. cloth, 6s.
FIRST PRINCIPLES OF MEDICINE. Fitih Edition, Revised and

Improved. 8vo. 105 Gd.
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MR. P. HINCKES BIRD, F.R.C.S. ﬁ

PRACTICAL TREATISE ON THE DISEASES OF CHILDREN

AND INFANTS AT THE BREAST. Translated from the French of M. Bovenur,
with Notes and Additions. 8vo. cloth. 20s.
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DR. GOLDIMNG BIRD, F.R.S.

URINARY DEPOSITS; THEIR DIAGNOSIS, PATHOLOGY,

AND THERAPEUTICAL INDICATIONS. With Engravings on Woeod., Fourth
Edition. Post 8vo. cloth, 10s. Gd.

ELEMENTS OF NATURAL PHiL{}SﬂPHY: being an Experimental

Introduction to the Study of the Physical Sciences. [Illustrated with numerons Engrav-
ings on Wood. Fourth Edition. By Goipixe Birp, M.D., F.R.8,, and Cuarpes
BrookE, MLB. Cantab.; F.R.S. Feap. 8vo. cloth, 12s Gd.
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MR. JAMES BIRD, MR.C.S.

. ON THE MEDICINAL AND ECONOMIC PROPERTIES OF

VEGETA BLE CHARCOAL ; with Practical Remarks on its Use in Chronic Affec-

and Treatment. With Engravings on Wood. 8vo. cloth, 10s.

ON ARTICULATE SOUNDS, AND ON THE CAUSES AND

CURE OF IMPEDIMENTS OF SPEECH. 8vo. cloth, 4s.
1L

LETTSOMIAN LECTURES ON THE PHYSICAL CONSTI-

TUTION, DISEASES AND FRACTURES OF BONES. Post 8vo., 2s. Gd.

! tions of the Stomach and Bowels. 8vo, cloth, 35, 64 } |
ﬁ ON DEFORMITIES OF THE IiIUMﬁH BODY, their Pathology
. 3
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By

DR. BLAKISTON, F.R.S.

PRACTICAL OBSERVATIONS ON CERTAIN DISEASES OF

THE CHEST; and on the Principles of Auscultation. 8vo, cloth, 12,

R

DR. JOHMN W. F. BLUNGELL. J

MEDICINA MECHANICA : or, the Theory and Practice of Active and

Pussive Exercises and Mampu'ﬁatmna in the Cure of Chronic Disease. Post 8vo. cloth, Gs,

[

? MR. WALTER BLUNDELL.

PAINLESS TOOTH-EXTRACTION WITHOUT CIIL{]R{}I‘{}R‘J !

with Observations on Local Anwsthesia by Congelation in General Surgery. S-a-:,qnd
Edition, 2s. 6d. cloth. Illustrated on Wood and Stone.
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£ MR, JOHN E. BOWMAN.

PRACTICAL GHEMISTRY, illcllltlillg Analysis. With numerons Illus-

trations on Wood. Second Edition. Foolscap 8vo. cloth, Gis. Gd.

MEDITAT, GITENMEBIIY : itk st tatiods o Woal - Thisd Bditon. |

Feap. 8vo. cloth, Gs. Gd. !

DR. JAMES BRIGHT.

ON DISEASES OF THE CHEST AND AIR PASSAGES;

| with a Review of the several Climates recommended in these Affections. Second Edi-
| tion. Post Bvo. cloth, 7s Gd.
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MR. ISAAC BAKER BROWM, F.R.C.S.

ON SOME DISEASES OF WOMEN ADMITTING OF SUR-

GICAL TREATMENT. With Plates, 8vo. cloth, 10s. Gd. :
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MR BERNARD E. BRODHURSET.

ON LATERAL CURVATURE OF THE SPINE: its Pathology and %

Treatment. Post Bvo. eloth, with Plates, 3s.

i

DR. BUDD, F.R.S.

ON DISEASES (.}F THE LIVER.

INustrated with Coloured Plates and Engravings on Wood. Third Edition, Preparing.

ON THE ORGANIC DISEASES AND FUNCTIONAL DIS-

ORDERS OF THE STOMACH. &vo. cloth, 95
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DR. BURNETT.

THE PHILOSOPHY OF SPIRITS IN RELATION TO MATTER.

8vo. cloth, 9s.

INSANITY TESTED BYS‘UIENCE 8vo. cloth, Hs. |
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DR, WILLOUGHBY BURSLEM,

PULMONARY CONSUMPTION AND ITS TREATMENT. Post

i ivo. cloth, 5s.
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. CHAMEERS.

|
Y DIGESTION AND ITS DERANGEMENTS. PostSvo.cth, 105 . é
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DR. CARFPENTER, F.R.S. i

PRINCIPLES OF HUMAN PHYSIOLOGY. With numerouns Illus-

trations on Steel and Wood. Fifth Edition.  8vo. cloth, 26s.

PRINCIPLES OF COMP ARATIVE PHYSIOLOGY. Tiustrated

with 300 Engravings on Woed. Fourth Edition. 8ve, cloth, 245
1L

A MANUAL OF PHYSIOLOGY. With numerous Illustrations on

Steel and Wood. Second Edition. Feap. 8vo. cloth, 12s. 6d.

THE MICROSCOPE AND ITS REVELATIONS. With nume-

rous Engravings on Wood. Feap, 8vo. cloth, 125 6d.

MR. ROBERT B. CARTER, M.R.C.S.

ON THE INFLUENCE OF EDUCATION AND TRAINING

IN PREVENTING DISEASES OF THE NERVOUS SYSTEM. Feap. 8vo., 6s.

THE PATHOLOGY AND TREETMENT OF HYSTERIA. Post &
Bvo. cloth, 4= Gd.
MR, H. T. CHAPMAN, F.R.GC. 5. %

THE TREATMENT OF OBSTINATE ULCERS AND CUTA-
NEQUS ERUPTIONS OF THE LEG WITHOUT CONFINEMENT.  Second

II.

VARICOSE VEINS: their Nature, Consequences, and Treatment, Pallia-
tive and Curative, Post Bvo. cloth, 3= 6d.
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DR. G. C. CHILD.

ON INDIGESTION, AND CERTAIN BILIOUS DISORDERS

| OFTEN CONJOINED WITH IT. Second Edition. 8ve. cloth, 6s

SIR JAMES CLARK, mM.D., BART.

THE SANATIVE INFLUENCE OF CLIMATE. With an Account
of the Principal Places resorted to by Invalids in England, South of Europe, the Colo-
nies, &¢.  Fourth Edition, revised. Post 8vo. cloth, 10s Gd.

MR. J. PATERSON CLARK, M.A.

THE ODONTALGIST; or, HOW TO PRESERVE THE TEETH,

CURE TOOTHACHE, AND REGULATE DENTITION FROM INFANCY
TO AGE. With plates. Post 8vo. cloth, 5s.

LEWIS CORMARO.

SURE METHODS OF ATTAINING A LONG AND HEALTH-

FUL LIFE. Thirty-eighth Edition. 18mo., 15
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DR. COMNOLLY:. ‘é

THE CONSTRUCTION AND GOVERNMENT OF LUNATIC
ASYLUMS AND HOSPITALS FOR THE INSANE. With Plans. Post 8vo,
cloth, 6s,
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MR. COOQLEY.
COMPREHENSIVE SUPPLEMENT T(Q THE PHARMACOPCEIAS,

THE CYCLOPAEDIA OF PRACTICAL RECEIPTS, AND COL-
LATERAL INFORMATION IN THE ARTS, PROFESSIONS, MANU-
FACTURES, AND TRADES, INCLUDING MEDICINE, PHARMACY, AND
DOMESTIC ECONOMY ; designed as a Compendions Book of Reference for the
Manufacturer, Tradesman, Amateur, and Heads of Families. Third and greatly
enlarged Edition, 8vo. cloth, 26,

MR. BRAMSBY B. COOPER, F.RS,

LECTURES UﬁhTHE PRINCIPLES AND PRACTICE OF SUR-
GERY. 8wvo, cloth, 21s.
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MR. W. WHITE COOPER.

ON NEAR SIGHT, AGED SIGHT, IMPAIRED VISION,
;ﬂ‘:::sdirjaxt-m?ﬂﬁ}? OF ASSISTING SIGHT. With 31 Dlustratons on Wood.
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MR. COOPER.

A DICTIONARY OF PRACTICAL SURGERY; comprehending all

the most interesting Improvements, from the Earliest Times down to the Present Period,
Seventh Edition. One very thick volume, 8vo., 1% 10s.
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SIR ASTLEY COOPER, BART. F.R.S.

ON THE STRUCTURE AND DISEASES OF THE TESTIS.

Hlustrated with 24 highly finished Coloured Plates. Second Edition, Royal 4te.
Reduced from £3. 3s. to £1. 10s.
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DR. COPEMAMN.

RECORDS OF OBSTETRIC CONSULTATION PRACTICE;

and a TRANSLATION of BUSCH and MOSER on UTERINE H/EMORRHAGE;
with Notes and Cases. Post 8vo. eloth, 5s,
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DR. COTTOM.
I

ON CONSUMPTION: 1ts Nnt-m:o., Symptoms, and Treatment. To

which Essay was awarded the Fothergillian Gold Medal of the Medical Society of
London. 8vo. cloth, s, Y
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PHTHISIS AND THE STET]faSGDPE: a concise Practical Guide

to the Physical Diagnosis of Consumption. Fealscap 8vo. cloth, 3s. 6d.
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MR. COULSON. i
L

ON DISEASES OF THE BLADDER AND PROSTATE GLAND.

The Fourth Edition, revised and enlarged. 8vo. cloth, 10s. 6d.

ON LITHOTRITY AND LITIEBTGMY; with Engravings on Wood.

Bvo. cloth, 85

| ON DISEASES OF THE JOINTS. Svo. Ju e Press.

DR. JOHN GREEN CROSSE, F.R.S.

CASES IN MID?VIFERY, arranged, with an Introduction and Remarks

by Epwarp Coremax, M.D., F.R.C.8. Bvo. cloth, 7s. 6d,

MR. CURLING, F.R.S.

OBSERVATIONS ON DISEASES OF THE RECTUM. Sccond

Edition. Bvo. cloth, 5s.
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|
% A PRACTICAL TREATISE ON DISEASES OF THE TESTIS,
4

SPERMATIC CORD, AND SCROTUM. Second Edition, with Additions. 8ve.
cloth, 14s.

MR. JOHNM DALRYMPLE, F.R.5., F.R.C.S.

PATIOLOGY OF THE HUMAN EYE. Complete in Nine Fasciculi:

imperial 4to., 205, each; half-bound morocco, gilt tops, 91 15s,

DR. DAVEY.

;. ON THE NATURE AND PROXIMATE CAUSE OF IN-

SANITY. Post 8vo. cloth, 3.

| DR. HERBERT DAVIES.

' ON THE PHYSICAL DIAGNOSIS OF DISEASES OF TIHE

LUNGS AND HEART. Second Edition. Post Bvo. cloth, 8s,
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MR, DIXOM.

| A GUIDE T0 THE PRACTICAL STUDY OF DISEASES OF

THE EYE. Post §vo. cloth, 8s. Gd.

? DR. TOOGOOD DOWNING.

NEURALGIA: its varions Forms, Pathology, and Treatment. THE é

Jaogzonian Prize Essay romr 1850, 8vo, cloth, 10s 6d.
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THE SURGEON'S VADE-MECUM; with numerous Engravings on

Wood. Seventh Edition. Foolscap 8vo. cloth, 125, 6.

DR. DUNDAS.

SKETCHES OF BRAZIL; including New Views on Tropical and

European Fever; with Remarks on a Premature Decay of the System, incident to Euro-
peans on their Return from Hot Climates. Post 8vo. cloth, s,

e

DR. JOHN C. EGAN.

SYPHILITIC DISEASES: THEIR PATHOLOGY, DIAGNOSIS,

AND TREATMENT : ineluding Experimental Researches on Inoculation, as a Diffe-
rential Agent in Testing the Character of these Affections.  8vo. cloth, 9.
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8IR JAMES EYRE, M.D.

THE STOMACH AND ITS DIFFICULTIES. Third Edition.

Feap. 8vo. cloth, 2s. Gd.

PRACTICAL REMARKS ON SOME EXIHAUSTING DIS-

EASES. Second Edition. Post 8vo. cloth, 4s. 6d.
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MR, FERGUSSOMN, F.R.S.

A SYSTEM OF PRACTICAL SUH{}ERY; with numerous Illus-

trations on Wood. Third Edition. Feap. 8vo. cloth, 12s. Gd.
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DR. D. J. T. FRANCIS.

CHANGE OF CLIMATE; considered as a Remedy in Dyspeptic, Pul-

monary, and other Chronic Affections; with an Account of the most Eligible Places of
Residence for Invalids in Spain, Portugal, Algeria, &c., at different Seasons of the Year;
and an Appendix on the Mineral Springs of the Pyrenees, Vichy, and Aix les Bains.
Post 8vo. cloth, 8= Gd.

C. REMIGIUS FRESENIUS.

ELEMENTARY INSTRUCTION IN CHEMICAL ANALYSIS,

AS PRACTISED IN THE LABORATORY OF GIESSEN. Edited by Liovo
Brrrocg, late Student at Giessen.

QuariTaTive; Fourth Edition. 8vo. cloth, 95
QuanTiTATIVE. Second Edition. 8vo. cloth, 15s.

§ MR. FRENCH, F.R.C.S. ?
THE NATURE OF CHOLERA INVESTIGATED. Second Edition.

Bvo. cloth, 4s.
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MR. FOWNES, PH.D., F.R.S.

A MANUAL OF U“EMISTRY; I:P-’it].'l. numerous Illustrations on Wood.

Fifth Edition. Feap. 8vo. cloth, 125, 6d.

Edited by H. Bexce Joses, M.D., F.R.S,, and A. W. Horuaxx, Pa.DD., F.R.S
CHEMISTRY, AS EXEMPLIFYING THE WISDOM AND
BENEFICENCE OF GOD. Becond Edition. Feap. 8vo. cloth, 4s. Gd.

IIL.

INTRODUCTION TOC QUALITATIVE ANALYSIS. Post 8vo. cloth, 2s.
CHEMICAL TABL LS Folio, price 2s. 6d.
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DR. FULLER.

ON RHEUMATISM, RHEUMATIC GOUT, AND SCIATICA:

their Pathology, Symptoms, and Treatment. Second Edition. 8vo. cloth. In the Press.

B

DR. GAIRDNER.

ON GOUT; its History, its Causes, and its Cure. Third Edition. Post
Bvo. cloth, Bs Gd.

MR GALLOWAY.

THE FIRST STEP IN CHEMISIRY. Sccond Edition. Feap. Svo.

cloth, 5s.

A MANUAL OF QUALITATIVE ANALYSIS. Post 8vo. cloth, 4s.
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MR. ROBERT GARMNER.

EUTHERAPETA; or, AN EXAMINATION OF THE PRINCIPLES
OF MEDICAL SCIENCE, including Researches on the Nervous System. Illustrated
with 9 Engravings on Copper, and Engravings on Woed. 8vo. cloth, 85,
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DR. GARRETT.

ON EAST AND NORTH-EAST WINDS; the Nature, Treatment, and

Frevention of their Suffocating Effects.  Feap. Bvo. cloth, 45, 6d.

DR. GLOVER.

ON THE PATHOLOGY AND TREATMENT OF SCROFULA;

being the Forthergillian Prize Essay for 1846, With Plates. 8vo, cloth, 10z Gd.
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DR. GRANVILLE, F.R.S.
ON SUDDEN DEATH. Post 8vo., 2s. 6d.
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PRESERVATION OF THE TEETH indispensable to Comfort and

MR, GRAY, M.R.C.S. i
Appearance, Health, and Longevity. 18mo. cloth, 3s. |
!
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MR. GRIFFITHS.

(CHEMISTRY OF THE FOUR SEASUNS—SW]HE,, Suminer,

Autumn, Winter.  Illustrated with Engravings on Wood.  Second Edition. Foolscap |
fvo. cloth, Ta. Gd.
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DR. GULLY.

THE WATER CURE IN CHRONIC DISEASE: an Exposition of

the Causes, Progress, and Terminations of various Chrenic Diseases of the Viscera, Nervous
System, and Limbs, and of their Treatment by Water and other Hygienic Means,
Fifth Edition. Foolscap 8vo. sewed, 25 Gd,

THE SIMPLE TREATMENT OF DISEASE; dcduced from the

Methods of Expectancy and Revulsion,  18mo. cloth, 4s.

THE PRINCIPLES AND PRACTICE OF PHYSIC. New Edition, considerably
enlarged, and rewritten. Foolscap 8vo. cloth, 12s. Gd.

DR. GUY.
HOOPER'S PHYSICTAN'S VADE-MECUM; oR, MANUAL OF %
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GUY'S HOSPITAL REPORTS. Third Series. Vol. L, 8vo. 7s. 6d.

DR. MARSHALL HALL, F.R.S.

PRACTICAL OBSERVATIONS AND SUGGESTIONS IN MEDI-

CINE. Post fvo. cloth, 8z 6Gd.
DITTO, Setond Sevies. Post 8vo, cloth, 85, 6d,

A

MR. HARDWICH.

A MANUAL OF PHOTOGRAPHIC CHEMISTRY. Third

Edition. Foolscap vo. cloth, Gs 6d.

MR. HARE, M.R.C.S5.

PRACTICAL OBSERVATIONS ON THE PREVENTION, ?
CAUSES, AND TREATMENT OF CURVATURES OF THE SPINE ; "Mth
Engrmmgs Third Edition. 8vo. cloth, Gs. §
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MR. HARRISON, F.R.C.S.

THE PATHOLOGY AND TREATMENT OF STRICTURE OF

THE URETHRA. 8vo. cloth, 7s. 6d.

R

MR. JAMES B. HARRISOM, F.R.C.S.

ON THE CONTAMINATION OF WATER BY THE POISON

OF LEAD, and its Effects on the Human Body. Foolscap 8vo. cloth, 3s. Gd.

DR. HARTWIG.

ON SEA BATHING AND SEA: AIR. Feap. 8vo., 2s. 6d.

ON THE PHYSICAL E]}U{L!L.TI{)N OF CHILDREN. Feap.

8vo., 25 64,

MR. ALFRED HAVILAND, M.R.C.S.

CLIMATE, WEATHER, AND DISEASE; being a Sketch of the

Opinions of the most celebrated Ancient and Modern Writers with regard to the Influence

nlf ("hlln%:lte and Weather in producing Disease. With Four coloured Engravings, 8vo,
cloth, s,

DR. HEADLAND.

ON THE ACTION OF MEDICINES IN THE SYSTEM.

Being the Prize Essay to which the Medical Society of London awarded the Fother-
gillian Gold Medal for 18532, Second Edition. 8vo. cloth, 10s

MR. HIGGINBOTTOM, FR.S, F.RGC.S.

ADDITIONAT OBSERVATIONS ON THE NITRATE OF SIL-

VER; with full Directions for its Use as a Therapeutic Agent. 8vo., 25, 6d.

AN ESSAY ON THE USE OF THE NITRATE OF SILVER

IN THE CURE OF INFLAMMATION, WOUNDS, AND ULCERS, Second
Edition. Price 5s.
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MR. JOHN HILTON, F.R.S.

ON THE DEVELOPMENT AND DESIGN OF CERTAIN POR-

TIONS OF THE CRANIUM. Tllustrated with Plates in Lithography. 8vo. cloth, Gs.
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DR. HINDS.

THE HARMONIES OF PHYSICAL SCIENCE IN RELATION

|
TO THE HIGHER SENTIMENTS; with Observations on Medical Studies, and on |
the Moral and Scientific Relations of Medieal Life.  Post 8vo,, cloth, 5s, 1
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MR. LUTHER HOLDEMN, FR.C.S.

HUMAN OSTEOLOGY : with Plates, showing the Attachments of the

Muscles, 8vo, cloth, 16s,

{ MR. ©. HOLTHOUSE.

LECTURES ON STRABISMUS, delivered at the Westminster Hospital.

Ovo. eloth, 45,
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DR. W. CHARLES HOOD.

SUGGESTIONS FOR THE FUTURE PROVISION OF CRIMI-

NAL LUNATICS. 8vo. cloth, 55 6d.

¢
DR. HOOPER.
THE MEDICAL DICTIONARY; containing an Explanation of the

Terms used in Medicine and the Collateral Sciences. Eighth Edition. Edited by
Kuemw Graxt, M.D.  8vo. cloth, 30s, }

MR. JOHN HORSLEY.

A CATECHISM OF CHEMICAL PHILOSOPHY  being a Familiar

Exposition of the Principles of Chemistry and Physics. With Engravings on Wood,
Designed for the Use of Schools and Private Teachers. Post 8vo. cloth, Gs, Gd.
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DR. HUFELAND.

THE ART OF PROLONGING LIFE. A New Edition. Edited

by Erasmus Wieson, F.R.S.  Foolscap 8vo., 2s. 6d,

s

DR. HEMRY HUNT.

ON HEARTBURN AND INDIGESTION. 8vo. cloth, 5s.

MR. THOMAS HUNT, M.R.C.S.

® THE PATHOLOGY AND TREATMENT OF CERTAIN DIS. §
_. EASES OF THE SKIN, generally pronounced Intractable. Illustrated by upwards i

of Forty Cases. 8vo, cloth, s
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i DR. ARTHUR JACOS. F.R.C.3. *r

A TREATISE oN THE INFLAMMATIONS oF THE EYE-BALL

Foolscap 8vo. cloth, 5s.
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DR. JAMES JAGO, A.B. CANTAB.; M.B. OXOM.

OCULAR SPECTRES AND STRUCTURES AS MUTUAL EXPO-

NENTS. Illustrated with Engravings on Wooed. 8vo. cloth, s

DR. HANDFIELD JOMNES, F.R.S.

PATHOLOGICAL AND CLINICAL OBSERVATIONS RESPECT-

ING MORBID CONDITIONS OF THE STOMACH. Coloured Plates, 8vo. cloth, 9s.

DR. HANDFIELD JONES, F.R.S, & DR. EDWARD H. SIEVEKING.

A MANUAL OF PATHOLOGICAL ANATOMY. Illustrated with

numerous Engravings on Wood.  Foolseap 8vo. cloth, 12s. 6id.

OPHTHALMIC MEDICINE AND SURGERY ; illustrated with Engravings, plain
and coloured. Second Edition. Foolscap 8vo. cloth, 12s. 6id.
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é ' MR. WHARTOMN JOMES, F.R.S.

? A MANUAL OF THE PRINCIPLES AND PRACTICE OF

§ s

THE WISDOM AND BENEFICENCE OF TIIE ALMIGHTY,

AS DISPLAYED IN THE SENSE OF VISION; being the Actonian Prize Essay
for 1851. With Illustrations on Steel and Wood. Foolseap Bvo. cloth, 4s. 6d.
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OR. BENCE JONES, F.R.S.

ON ANIMAL CHEMISTRY, in its relation to STOMACH and RENAL
DISEASES. 8vo. cloth, 6s.

MR. KNAGGS.

UNSOUNDNESS OF MIND CONSIDERED IN RELATION TO

THE QUESTION OF RESPONSIBILITY IN CRIMINAL CASES. &vo. cloth,
4&‘. Mﬂ

DR. LAENNEC.

% A MANUAL OF AUSCULTATION AND PERCUSSION. Trans-
lated and Edited by J. B. Snarrg, M.R.C.8. 3s,
W Caoi —— *‘*ﬂﬁi
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MR. CHURCHILL'S PUBLICATIONS, ?

A COMPENDIUM OF MATERIA MEDICA AND PHARMACY;

i
r(a DR. HUNTER LAME, F.L.S.

|

|

|

| u[I:L;}h:[I to the London Pll:‘:rm:tmpmia, HF:'.‘]., uluhml}'ir‘rg all the new Fn:-m;i:, _"!|.||:|{-ri;;:mr ‘

and Indian Medicines, and also comprising & Summary of Practical Toxicology. Second
Edition. 24mo. cloth, 5s. Gd,

A R AL S R LA |

MR. LAURENGE, F.R.C.5.

THE DIAGNOSIS OF SURGICAL CANCER. The Liston Prize

Essay for 1854. Plates, 8vo. cloth, 4s. 6d.

- e

MR, LAWRENCE, F.R.S.

A TREATISE ON RUPTURES. The Fifth Edition, considerably

enlarged.  8vo. eloth, 16s.

B P T g

| MR. EDWIN LEE.

¥ THE WATERING PLACES OF ENGLAND, CONSIDERED

--—H

MR. HENMRY LEE, FR.C.8.

PATHOLOGICAL AND SURGICAL OBSERVATIONS: including

an Essuy on the Surgical Treatment of Hemorrhoidal Tumors.  8vo. cloth, 75 6.

withd].'lt-l"tru:nec to their Medical Topography. Third Edition. Foolseap 8vo. cloth,

aa, b, !

% THE BATHS OF FRANCE, CENTRAL GERMANY, & Thin
Edition. Post Bvo. cloth, Gz Gd.

:{’. THE BATIHS OF RHENISH GERMANY. Post Svo. 2s. 64. 1

e a Sty

DR. ROBERT LEE, F.R.S.

CLINICAL REPORTS OF OV;.‘LRIAH AND UTERINE DIS-

EASES, with Commentaries. Foolscap &vo. cloth, 6s. fid.
11

CLINICAL MIDWIFERY : comprising the Histories of 545 Cases of
Difficult, Preternatural, and Complieated Labour, with Commentaries. Sccond Edition.
Foolscap Bvo. cloth, 5.

|
111 |

PRACTICAL OBSERVATIONS ON DISEASES OF THE |

UTERUS.  With coloured Plates. Two Paris. Tmperial 4to., 7s. 6d. each Part.

i
IP e

MR. LISTON, F.R.S. ?
PRAGT[CA L SHRGERY Fourth Edition. 8vo. cloth, 225, X
opn e 2 ==3 Tl
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LONDON MEDICAL SOCIETY OF OBSERVATION.

WHAT TO OBSERVE AT THE BED-SIDE, AND AFTER

DEATH. Published by Authority. Second Edition. Foolscap 8vo. cloth, 4s. 6d.

MR. EDWARD F. LONSDALE.

OBSERVATIONS ON THE TREATMENT OF LATERAL CUR-

VATURE OF THE SPINE. Second Edition. 8vo. cloth, 6s.

e

M. LUGOL.

ON SCROFULOUS DISEASES. Translated from the French, with

Additions by W. H. Ranking, M.D., Physician to the Suﬂ'ulk General Hospital.
fva, |:1ut|'l lﬂs G,

Ereers

MR. JOSEPH MACLISE, F.R.C.S.
SURGICAL ANATOMY. A Series of Dissections, illustrating the Prin-
cipal Regions of the Human Body.

The singular success.of this Work exhausted the First Edition of 1000 Copies within six
months of its completion,

The Second Edition, now in course of publication, Fasciculi I. to XI1I. Imperial folio,
5s. each.

AL LA A, e

MR. MACILWWAIN.

ON TUMOURS, THEIR GENERAL NATURE AND TREAT-

MENT. &vo. cloth, 5s.

DR. MAYNE.

AN EXPOSITORY LEXICON OF THE TERMS, ANCIENT

AND MODERN, IN MEDICAL AND GENERAL SCIENCE, including a com-
plete MEDICAL AND MEDICO-LEGAL VOCABULARY, and presenting the
correct Pronuneiation, Derivation, Definition, and Explanation of the Names, Analogues,
Synonymes, and Phrases (in English, Latin, Greek, French, and German,) employed in
Science and connected with Medicine, Parts I, to V., price 55 each.

A i B e

DR. WM. H. MADDENMN.

THOUGHTS ON PULMONARY CONSUMPTION ; with an Appen-

dix on the Climate of Torquay. Post 8vo. eloth, 5s.

P P S

DR. MARKHAM.

DISEASES OF THE HEART: THEIR PATHOLOGY, DIAG-

NOSIS, AND TREATMENT. Post. 8vo. cloth, s,

SKODA ON AUSCULTATION AND PERCUSSION. Post 8vo.

clath, Gs,
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DR. MARTIN.

. THE UNDERCLIFF, ISLE OF WIGHT: its Climate, History,

and Natural Productions. Post Bvo, cloth, 10s G, |

R T ] |

MR. J. RAMALD MARTIN, F.R.S.

THE INFLUENCE OF TROPICAL CLIMATES ON EURO-
PEAN CONSTITUTIONS, Originally by the late Jaxes Jonxsow, M.D., and now

entirely rewritten; including Practical Observations on the Diseases of Eump-ean Invalids
on their Return from Tropical Climates. Seventh Edition. 8vo. cloth, 165

o A

J DR. MASSY.

' ON THE EXAMINATION OF RECRUITS; intended for the Use of |

Young Medical Officers on Entering the Army. 8vo. cloth, 5¢

[P

DR. CHARLES D. MEIGS.

A TREATISE ON ACUTE AND CHRONIC DISEASES OF

|
THE NECK OF THE UTERUS. With numerous Plates, coloured and plain, 8vo., ? :
cloth, 25s,
DR. MEREL

ON THE DISORDERS OF INFANTILE DEVELOPMENT AND

RICKETS: preceded by Observations on the Nature, Peculiar Influence, and Modifying
Agencies of Temperaments.  vo. cloth, Gs.

R mr g ——

DR. MILLINGEM.

. ON THE TREATMENT AND MANAGEMENT OF THE IN-

SANE; with Considerations on Public and Private Lunatic Asylums, 18mo. cloth,
4=, 6Gd,

T

MR. JOHM L. MILTOM, M.R.C.S,

PRACTICAL: OBSERVATIONS ON A NEW WAY OF

TREATING GONORRHEA. With some Remarks on the Cure of Inveterate Cases.
fvo. cloth, 5s, i

------------ i

DR. MOMNRO.

REMARKS ON INSANITY : its \uturb and Treatment. 8vo. cloth, 6s.
§ AN ESSAY ON STAMMERING. svo. 25 6

% REFORM IN PRIVATE LUNATIC ASYLUMS. svo. cloth, é
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MR. CHURCHILL'S PUBLICATIONS,
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DR. NDELE

ELEMENTS OF PSYGHGLOGIGJ’LL MEDICINE: AN INTRO-

DUCTION TD THE PRACTICAL STUDY OF INSANITY. Second Edition. 8vo.
cloth, 10s.

TIE BRAIN AND ITS PHYSIOLOGY. Post 8vo. cloth, 6s.

R R L

DR. J. NOTTINGHAM. |

PRACTICAT, OBSERVATIONS ON CONICAL CORNEA, AND 1

on the Short Sight, and other Defects of Vision connected with it.  8vo. cloth, Gs.

MR. NOURSE, M.R.GC.S, ;

TABLES FOR STUDENTS. Price One Shilling. '

1. Divisions and Classes of the Animal Kingdom.

2, Classes and Orders of the Vertebrate Sub-kingdom.

3. Classes of the Vegetable Kingdom, according to the Natoral and Artificial Systems.
4. Table of the Elements, with their Chemical Equivalents and Symbols. ¥'

OF ERYSIPELAS. 8vo. cloth, 10s. Gd.

Ererel

mrpan

DR. ODLING.

A COURSE OF PRACTICAL CHEMISTRY, FOR THE USE
{S}im?;::g;ﬁi[l ﬁltlilﬂi?iﬁ'.ﬁ.l ;:ré';l‘nged with express reference to the Three Months®

MR. NUNNELEY.
A TREATISE ON THE NATURE, CAUSES, AND TREATMENT

Orfory Coitions.—Edited by Dr. GreENmiLL.

I. ADDRESS T A MEDICAL STUDENT. Second Edition, 18mo. cloth, 25 6d.

II. PRAYERS FOR THE USE OF THE MEDICAL PROFESSION. Second
Edition, |:|nt.i|1I 1z Gd. |
ITI. LIFE OF SIR JAMES STONHOUSE, BART., M.D. Cloth, ds. fid. |
IV. ANECDOTA SYDENHAMIANA. Second Edition, 18mo. 2. '
V. LIFE OF THOMAS HARRISON BURDER, M.I). 18mo. cloth, 4s. {

VI BURDER"E LETTERS FROM A SENIOR TO A JUNIOR PHYSICIAN,

PROMOTIRG THE RELIGIOUS WELFARE OF HIS PATIENTS. 18me. ﬂE“"ﬂﬂ, [T

VII. LIFF OF GEORGE CHEYNE, M.D. . 18mo. sewed, 24 Gd. [
VIII. HUFELAND ON THE RELATIONS OF THE PHYSICIAN TO THE [
SICE, TO THE PUBLIC, AND TO HIS COLLEAGUES. 18mo. sewed, Id. |
IX. GISBORNE ON THE DUTIES OF PHYSICIANS, 18mo. sewed, Ls !
X. LIFE OF CHARLES BRANDON TRYE. 18mo. sewed, 1= |
XI. PERCIVAL'S MEDICAL ETHICS. Third Edition, 18mo. cloth, 3s. |
XII. CODE OF ETHICS OF THE AMERICAN MEDICAL ASSOCIATION. Bd. %

XIII. WARE ON THE DUTIES AND QUALIFICATIONS OF PHYSICIANS.
fid.

XIV. MAURICE ON THE RESPONSIBILITIES OF MEDICAL STUDENTS.
ek,

XV. FRASER'S QUERIES IN MEDICAL ETHICS. 0d.
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MR PAGET.

A DESCRIPTIVE CATALOGUE OF THE ANATOMICAL
QEE?EEMEHF ST. BARTHOLOMEW'S HOSPITAL. Vor. I. Morbid Anatomy.

DITTO.  wol. 11, Natural and Congenitally Malformed Structures, and Lists of the
Models, Casts, Drawings, and Diagrams,  3s.

T T W B

MR. LANGSTON PARKER.

THE MODERN TREATMENT OF SYPHILITIC DISEASES,

both Primary and Secondary; comprising the Treatment of Constitutional and Confirmed
Sj'lrhilis, Ii:,' a safe and successful Method., Third Edition, Svo. cloth, 105,

DR. THOMAS B. PEACOCK, M.D.

ON THE INFLUENZA, OR EPIDEMIC CATARRHAL FEVER

OF 1847-8. #vo. cloth, 5s. Gd.

B L L s T T T

DR. PEREIRA, F.R.S.

SELECTA E PRESCRIPTIS. Twelfth Edition. 24mo. cloth, 5s.

MR. PETTIGREW, F.R.S.

ON SUPERSTITIONS connceted with the History and Practice of

Medicine and Surgery. 8vo. cloth, 7s.

B e s LCE TR e

MR. PIRRIE, F.R.S.E.

THE PRINCIPLES AND PRACTICE OF SURGERY. with

numerous Engravings on Wood, 8vo. cloth, 21s.

PHARMACOP(EIA COLLEGII REGALIS MEDICORUM LON-

DINENSIS. 8vo, cloth, 9.: or 24mo. 5s.

IMPRIMATUR.
Hie liber, cui tituluz, PARARMAcOP®EIA Coniesll REcaLts Meviconus LoNDINEKSIS.
Datum ex Adibus Collegii in comitiis censoriis, Novembris Mensis 14" 1850,

JoHANEES AYRTON PaRis.  Presces,

e L R L

PHARMACOP@IA OF THE HOSPITAL FOR DISEASES OF

THE SKIN. Second Edition. 48moe. cloth, 1=
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PROFESSORS PLATTHNER & MUSPRATT:

THE USE OF THE BLOWPIPE IN THE EXAMINATION OF

MINERALS, ORES, AND OTHER METALLIC COMBINATIONS, Illustrated
by numerous Engravings on Wood, Third Edition. 8vo. cloth, 10z 6d.

ST PN - e
MR. CHURCHILL'S PUBLICATIONS.
|

B N N T"r N

THE PRESCRIBER'S PHARMACOP(EIA; containing all the Medi-

cines in the London Pharmacopeia, arranged in Classes according to their Action, with
their Composition and Doses, By a Practising Physician, Fourth Edition, 32mo.
cloth, 2s. tid.; roan tuck (for the pocket), 3s. Gd.

PR e ]

DR. JOHN ROWLISON PRETTY.

AIDS DURING LABOUR, including the Administration of Chloroform,

the Management of Flacenta and Post-partum Hwemorrhage. Feap. Bvo. cloth, 4s. Gd.

SIR WM. PYM, K.C.H.

OBSERVATIONS UPON YELLOW FEVER, with a Review of

“A Report upon the Diseases of the African Coast, by S8ir Wu. Burserr and
Dr. Brygox,"” proving its highly Contagious Powers., Post 8Bvo, Gs.

A T T R

DR. RADCLIFFE.

EPILEPSY, AND OTHER AFFECTIONS OF THE NERVOUS

SYSTEM which are marked by Tremor, Convulsion, or Spasm: their Pathology and
Treatment. 8vo. cloth, 5s.

s a0 " N

R T

DR. F. H. RAMSBOTHAM.

. THE PRINCIPLES AND PRACTICE OF OBSTETRIC MEDI-

CINE AND SURGERY. TIllustrated with One Hundred and Twenty Plates on Steel
and Wood; forming one thick handsome volume, Fourth Edition, 8vo, cloth, 22s,

i 8 ok B e kit

| DR. RAMSBOTHARM.

PRACTICAL OBSERVATIONS ON MIDWIFERY, with a Selection

of Cases. Second Edition. &vo. cloth, 125,

e

i DR. RANKING & DR. RADCLIFFE.

HALF-YEARLY ABSTRACT OF THE MEDICAL SCIENCES;

being a Practical and Analytical Digest of the Contents of the Principal British and Con-
tinental Medieal Works published in the preceding Half-Year; together with a Critical
Report of the Progress of Medicine and the Collateral Sciences during the same period.

Volumes I. to XXII,, 65 6d. each.
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DR. DU BOIS REYMOND.

ANIMAL ELECTRICITY; Edited by H. Bexce Joxes, M. D., F.R.S.

With Fifty Engravings on Wood. Foolscap 8vo. cloth, Gs.

T e

DR. REYNOLDS,

THE DIAGNOSIS OF DISEASES OF THE BRAIN, SPINAL

CORD, AND THEIR APPENDAGES. #vo. cloth, 8s

rrererreTes e e

DR. EVANS RIADORE, F.R.C.5., F.L.S5.

E
ON SPINAL IRRITATION, THE SOURCE OF NERVOUS-
NESS, INDIGESTION, AND FUNCTIONAL DERANGEMENTS OF THE
PRINCIPAL ORGANS OF THE BODY. Post v, cloth, 5s. Gd.

© THE REMEDIAL INFLUENCE OF OXYGEN, NITROUS

% OXYDE, AND OTHER GASES, ELECTRICITY, AND GALVANISM. Post

OF THE THROAT, for Cough and Bronchitis. Foolscap 8vo. cloth, 3s.

!
Bvo. cloth, 5s. Gd,
ON LOCAL TREATMENT OF THE MUCOUS MEMBRANE %

MR. ROBERTORMN.

ON THE PHYSIOLOGY AND DISEASES OF WOMEN, AND

ON PRACTICAL MIDWIFERY. 8vo. cloth, 12s.

DR. W. H. ROBERTSON.

THE NATURE AND TREATMENT OF GOUT. ‘

Bvo. cloth, 10s. Gd.

A TREATISE ON DIET AND REGIMEN,

Fourth Edition. 2 vols. post 8vo. cloth, 125

DR. ROTH. [

¥ ON MOVEMENTS. An Expozition of their Principles and Practice, for ?

the Correction of the Tendencies to Disease in Infancy, Childhood, and Youth, and for

the Cure of many Morbid Affections in Adults. Tllustrated with numerous Engravings
on Wood., &vo. cloth, 10s.
~ot e  — Y ‘
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DR. ROWE, F.S.A.

NERVOUS DISEASES, LIVER AND STOMACH COM-

PLAINTS, LOW SPIRITS, INDIGESTION, GOUT, ASTHMA, AND DIS-
ORDERS PRODUCED BY TROPICAL CLIMATES. With Cases. Fourteenth
Edition. Feap. 8vo. 25, 6d.

A L L S LA L

DR. ROYLE, F.R.S.

A MANUAL OF MATERIA MEDICA AND THERAPEUTICS.

With numerous Engmvings om Wood, Second Edition. Feap. 8vo. cloth, 12 6d.

e

—

MR. RUMSEY, F.R.C.S.

ESSAYS ON STATE MEDICINE. 8vo. cloth, 10s. 6d.

MR. SAVORY.

A COMPENDIUM OF DOMESTIC MEDICINE, AND COMPA-

NION TO THE MEDICINE CHEST ; comprising Plain Directions for the Employ-
ment of Medicines, with their Propertics and Doses, and Brief Descriptions of the
Symptoms and Treatment of Diseases, and of the Disorders incidental to Infants and
Children, with a Selection of the mest efficacious Prescriptions. Intended as a Source
of Easy Reference for Clergymen, and for Fomilies residing at a Distanee from Profes-
sional Assistance. Fourth Edition. 12mo, cloth, bs.

DR. SCHACHT.

THE MICROSCOPE, AND ITS APPLICATION TO VEGETABLE
ANATOMY AND PHYSIOLOGY. ~Editd by Fisoauick Conkev, MA.  Feap.

DR. SHAPTER.

L
THE CLIMATE OF THE SOUTH OF DEVON, AND ITS IN-
FLUENCE UPON HEALTH. With short Accounts of Exeter, Torquay, Teign-
mouth, Dawlish, Exmouth, Sidmouth, &c. [llustrated with a Map geologically coloured.
Post Bvo. cloth, Ts. Gd.

THE HISTORY OF THE CHOLERA IN EXETER IN 1832

Illustrated with Map and Woodeuts.  8vo. eloth, 12s

i ey S i R e

MR, SEHAW, M.R.C.S.

THE MEDICAL REMEMBRANCER; or, BOOK OF EMER-

GENCIES: in which are concisely pointed out the Immediate Remedies to be adopted
in the First Moments of Danger from Poisoning, Drowning, Apoplexy, Burns, and other
Accidents; with the Tests for the Principal Poisons, and other useful Information,
Fourth Edition. Edited, with Additions, by Joxareany Hvremssor, MR.C.S.  32mo.
cloth, 2s, Gd,
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DR. SIBSON, F.RS.

MEDICATL ANATOMY. With coloured Plates. Imperial folio. Fasci-

culi L to IV, 5s each.

e = e
MR. CHURCHILIL 8 PUBLICATIONS.
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MR. SKEY, F.R.5.

OPERATIVE SURGERY ; with Ilustrations engraved on Wood. Svo.
cloth, 18s.

DR. SMELLIE.
OBSTETRIC PLATES: being a Selection from the more Important and

i Practical Tllustrations contained in the Original Work., With Anatomical and Practicsl
Directions.  8vo. eloth, 5s.

R T

DR. W. TYLER SMITH.

THE PATHOLOGY AND TRE:-&TME;”‘ OF LEUCORRII(EA.

|
§ With Engravings on Wood. 8vo. cloth, 7s.

THE PERIODOSCOPE, a new Ins‘atrnnmut for determining the Date of

Labour, and other Obstetric Caleulations, with an Explanation of its Uses, and an Essay
on the Periodic Phenomena attending Pregmaney and Porturition.  Bve. eloth, 4=,

e S

e B ot

i ODR. SNOW.
I
|

ON THE MODE OF COMMUNICATION OF CHOLERA.

I Second Edition, much Enlarged, and Illustrated with Maps.  8vo, cloth, 7s.

' ON THE INHALATION OF CHLOROFORM AND OTHER
MEDICINES, FOR THE PREVENTION OF PAIN AND THE RELIEF OF
DISEASE. f8ve. Nearly ready.

il g o o ool ok i

DR. SPURGIN.

LECTURES ON MATERIA MEDICA, AND ITS RELATIONS

i TO THE ANIMAL ECONOMY. Delivered before the Royal College of Physicians, |
Bvo. cloth, 55 G, |

MR. SQUIRE.

THE PHARMACOP®EIA, (LONDON, EDINBURGIH, AND

DUBLIN,) armanged in a convenient Tapvrar Fora, both to suit the Prescriber for
comparison, and the Dispenser for compounding the formule; with Notes, Tests, and
Tables. Bvo. cloth, 125,
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i DR. STEGGALL.
STUDENTS BOOKS FOR EXAMINATION.

L.
A MEDICAL MANUAL FOR APOTHECARIES” HALL AND OTHER MEDICAL
BOARDS. Eleventh Edition. 12me. cloth, 10s,

Ir,

A MANUAL FOR THE COLLEGE OF SURGEONS; intended for the Use

of Candidates for Examination and Practitioners, Second Edition. 1Zmoe. cloth, 10s.

111

GREGORY'S CONSPECTUS MEDICINZE THEORETICA. The First Part, con-

taining the Original Text, with an Ordo Verborum, and Literal Translation. 12mo.
eloth, 10s.

IV.
THE FIRST FOUR BOOKS OF CELSUS; containing the Text, Ordo Ver-
borum, and Translation. Second Edition. 12mo, cloth, 8s.

*4* The above two works comprise the entire Latin Classics required for Examination at
Apothecaries” Hall,

A TEXT-BOOK OF MATERTA-MEDICA ﬁ:.HD THERAPEUTICS. 12mo. cloth, 7s.

VI

% FIRST LINES FOR CHEMISTS AND DRUGGISTS PREPARING FOR EX-
AMINATION AT THE PHARMACEUTICAL SOCIETY. 18mo. cloth, 35 6.,

P e e

MR, STOWE, M.R.C.S.

A TOXICOLOGICAL CHART, exhibiting at one view the Symptoms,

Treatment, and Mode of Detecting the various Poisons, Mineral, Vegetable, and Animal.
To which are added, concise Directions for the Treatment of Suspended Animation.
Fleventh Edition. On Sheet, 25.; mounted on Roller, 5=

DR. ALFRED S. TAYLOR, F.R.S5.

Feap. 8vo. cloth, 125 6d.
il

ON POISONS, in relation to MEDICAL JURISPRUDENCE AND
MEDICINE. Feap. 8vo. cloth, 12s. Gd.

| ,.

| A MANUAL OF MEDICAL JURISPRUDENCE. Fifth Edition.
|

|

|

AR e R R

DR. THEOPHILUS THOMPSON, F.R.S.

CLINICAL, TECTURES ON PULMONARY CONSUMPTION.

|
|
§ With Plates. 8vo. cloth, Ts. Gd.

LETTSOMIAN LECTURES ON PULMONARY CONSUMPTION ;

with Remarks on Microscopical Indications, and on Cocoa-nut Oil. Post 8vo., 25 6d.
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MR. TAMPLIN, F.RC.S.E. i

|

|

LATERAL CURVATURE OF THE SPINE: its Causes, Nature, and

i Treatment.  Hvo, cloth, 4

e L T ) EIEN ;
MR. CHURCHILL'S PUBLICATIONS.
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DR. THOMAS.

. THE MODERN PRACTICE OF PHYSIC; exhibiting the Symp-

| toms, Causes, Morhid Appearances, and Treatment of the Ihscases of all Climates.
| Eleventh Edition, Revised by Avcerson Fraserow, M. 2 vols. Gve. cloth, 28s,

B ]

HENRY THOMPSOMN, M.B. LOND., F.R.C.S.

| STRICTURE OF THE UR]:..THHJ_"L; its Pathology and Treatment.

The last Jacksomian Treatise of the Royal College of Surgeoms. With Plates. 8vo.
cloth, 10s

e

DR. TILT. |

ON DISEASES OF WOMEN AND OVARIAN INFLAM- %
|

PELVIC TUMOURS, AND AFFECTIONS OF THE WOMB. BSecond Edition.

8vo. cloth, 9s.
1.

THE CHANGE OF LIFE IN HEALTH AND DISEASE: a
Practical Treatise on Diseases of Women at the Critical Time, Second Edition. Feap.

% MATION IN RELATION TO MORBID MENSTRUATION, STERILITY,
Jﬂ Bvo. FPreparing.

wrarssres s aresrasy o

MR. TOD, M.R.C.S.

A DISQUISITION ON CERTAIN PARTS AND PROPER-

TIES of the BLOOD. With Illustrative Woodeuts, 8vo., 10s. Gd. !

DR. ROBERT B. TODD, F.RS.

CLINICAL LECTURES ON PARALYSIS, DISEASES OF TIE

BRAIN, and other AFFECTIONS of the NERVOUS SYSTEM. Foolseap &vo.
cloth, BGs.

CLINICAL LECTURES ON {‘ri?.'RTMN DISEASES OF THE

URINARY ORGANS, AND ON DROPSIES. Feap. 8vo. In the Press.

MR. SAMUEL TUKE.

DR. JACOBI ON THE CONSTRUCTION AND MANAGEMENT §

\  OF HOSPITALS FOR THE INSANE. Trnslated from the Gennan. With -

troductory Obscrvations by the Editor, With Plates. 8vo. cloth, 9s.
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DR. DANIEL H. TUKE.

THE PRIZE ESSAY ON THE PROGRESSIVE CHANGES |
WHICH HAVE TAKEN PLACE, SINCE THE TIME OF PINEL, IN THE |
MORAL MANAGEMENT OF THE INSANE. 8vo. cloth, 2s. 6d. ,

| P |
|

DR. TURMNBULL,

A TABULAR VIEW AND S’ENUPSIS OF THE PHYSICAL

SIGNS AND DIAGNOSIS OF THE DISEASES OF THE LUNGS. With
Woodents, mounted on cloth, 5s. boards.

AN INQUIRY HOW FAR CONSUMPTION IS CURABLE:

WITH OBSERVATIONS ON THE TREATMENT AND ON THE USE OF
COD-LIVER OIL AND OTHER REMEDIES. BSecond Edition. #vo. cloth, 4s.

DR. UNDERWOOD.

% TREATISE ON THE DISEASES OF CHILDREN. Tenth Edition,
!

with Additions and Corrections by Hexry Davies, M.D. #vo. cloth, 15s. %

L e A e

VESTIGES OF THE NATURAL HISTORY OF CREATION.

Tenth Edition. Illustrated with 100 Engravings on Wood. 8vo. cloth, 125, 64.
BY THE BAME AUTHOR.

EXPLANATIONS: A SEQUEL TO “VESTIGES.”

Second Edition. Post Bvo. cloth, Ss.

DR. UNGER.

, BOTANICAL LETTERS. Translated by Dr. B. Pavn. Numerous

Woodcutz. FPost Gvo,, Js.

mreerawerre rerr

DR. VAN OVEN.

ON THE DECLINE OF LIFE IN HEALTH AND DISEASE;
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