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"

Average Milk
from Eight Cows.

9'14 per cent.
3'53 "

12'67

Milk from
White Cow.

9'76 per cent.

3'71 "

13'47 ""
9.94Total Solids ...

Solids not Fat
Fat ...

milk than previously. On this occasion, not only did I obtain a sample of this cow's
milk, but also a sample from another cow, a white one, which was represented as giving
very good milk. I also took an average sample of the milk of all the eight cows in the
shed. I sawall the cows milked, and 'am quite certain that nothing was added to the
samples that I obtained. The feeding in all cases was the same as before described.
The milk of the roan cow had the same saline taste possessed by the last sample, but
neither of the other samples had this peculiar taste. The roan cow gave seven pints,
and the white one, nine and a-half pints of milk, all the cows were milked" dry."
On analysis the following results were obtained :--

Milk from
Roan Cow.

6'94 per cent.
3'00 "

Sp. gr. of New Milk 1023'1 1032'0 1031'0
Ditto Skimmed ... 1025'2 1030'2 1034'2
Cream 15'0 per cent. 11'0 per cent. 9'3 per cent.

A more complete analysis was made of each of these samples, with the following

results :-
Milk frem Milk from Avel'8le ~Ilk

Roan Cow. Wllite Cow. from Eight Cow••

Water (by difference) 90'15 per cent. 86'80 per cent. 87'54 per cent.
Fat... 3'00

"
3'71 "

3'53
"Caseine 2'00

"
3'97

"
3'06

"Milk Sugar 3'90
"

4'65
"

0'15
"Ash 0'95

"
0'87

"
0'73 "

100'00 100'00 100'00
---~

Chlorine in Ash ... 0'27 per cent. 0'14 per cent. 0'13 per cent.
Equal to Sodium Chloride 0'44" 0'23 " 0'21 "

The milk sugar was found by evaporating the dilute alcoholic solution, weighing the
residue and deducting from it the portion of ash it contained. The solid matters of the
complete analyses are somewhat less than the total solids found by evaporation, probably
owing to the latter containing some combined water.

The amounts of chlorine are larger in all cases than other chemists have found, so
far as I am aware. The highest amount of chlorine I have been able to find in pub­
lished analyses, is in an analysis by Haidlen, which shows 0'107 per cent. of chlorine;
but usually the amount of chlorine found is from 0'06 to 0'08 per cent. In the analyses
I made, the chlorine was determined in the watery solution after evaporating the milk at
2120 F., and extracting the fat by ether, not in the ash left after ignition, as is done by
some analysts; for I find that a notable quantity of the chlorine is lost by volatilization
during ignition. This may perhaps account for the higher amount of chlorine found in
some of my analyses. Another way of accounting for the excess, is that the farm is
situated near the sea, and the hay will therefore probably contain more salt than hay
grown farther inland. Be this as it may, there still remains the remarkable fact that
the poor milk of the roan cow contains about twice as much chlorine as either of the
other samples, although aU the cows were fed on precisely the same kind of food.
1 myself have never before had a sample of genuine new milk of poorer quality; and
this is undoubtedly, the general experience.
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1. The heat-conducting power of the mercury, on which the fat is placed, ensures
the equalisation of the temperature as indicated by the thermometer and at the same
time communicated to the fat.

2. The direct contact of tp.e fat with the ruercury, without the intervention of a
bad conducting medium, such as glass, ensures a more immediatc and correct indication
of the temperature at which liquefaction takes place than would otherwisc occur.

3. The minuteness of tbe quantity of fat operated upon reduces to a minimum the
time occupied in its melting, and thus facilitates the determination with exactness of its
melting point.

4. The time occupied in preparing small tubes and charging them with the fat is
saved, and several experiments in succession may be easily and rapidly made with the
same apparatus.

In the discussion which followed Dr. Dupre enquired whether the author had made
any accurate experiments on the influence of previous fusion on the melting point of
butter fat, or as to the time which should be allowed to pass between the fusion of the
fat and the taking of the melting point, as he, Dr. Dupre, had found the melting point
vary as much as 10° F., and even more from the correct point, when taken immediately
after a previous fusion.

Mr. Wigner pointed out that the old plan of coating the bulb of the thermometer
with the fat to be tested, and slowly heating in a water bath seemed to give results as
accurate as any other process. He then made a few remarks on the relation between the
temperature at which the specific gravity bubbles rise in melted fats, and the actual
densities of the fats.

in reply, Dr. Redwood said, he did not attach much importance to the melting­
point of butter as a characteristic by which to judge of its genuineness or otherwise,
but he adopted what he found to be the most convenient and accurate method of making
the determination. He did not find that there was any markcd difference in the results
obtained by his process as compared with those obtained by melting the fat in thin
capillary tubes, 1?ut there was a material differEnce as comparcd with the sinking of glass
bulbs by Mr. Angell's method. What he had observed and found it important to pay
particular attention to was, that in butter, as well as other fats, such as tallows, there
were at least two melting points dependent upon, the way in which the fat had been
previously subjected to the action of beat, and they may differ in butter, to the extent
of 3 or 4° F., the lower melting point being that of the fat after it has been heated, to
several degrees above its first melting point, and the higher melting point being that of
fat which has been previously meltcd at the lowest possible temperature, and then
immediately allowed to congeaL

















































80 THE ANALYST

M.ILK STANDARDS.

88.4
3'6
8'0

No.2-Water
Rutter
Caseine and Sugar of Milk

88'84
1'83
9'33

[To THE EDITOR OF THE "ANALYST."]

SIR,-In your last number is a report of a paper o~ milk standards, read by
Dr. Hill, before the Society of Public Analysts, in which he falls foul on myself, Dr.
Redwood, Voelcker, and Messrs. Bell, Bannister, and Lewin, the chemists at Somerset
House, in reference to the late milk prosecution at Coventry.

Now leaving the above-named chemists to defend themselves, I beg to state that
Dr. Hill told the magistrates he had had six cows milked in his presence, in the month
of June, and having taken the average of the fat of the six milks, he had come to the
conclusion that if there was Jess than 3 per cent. of fat in a milk, the cream had been
abstracted, and as he found but 2'47 in the suspected milk, he was of opinion that cream
had been taken from it.

I, on the other hand as chemist for the defence, told the magistrates that there can
be no standard of fat, unless the age of the calf, the time of the year, and the nature of
the food arc taken into consideration, in proof of which I produced my analysis book, in
which I shewed analyses of undoubtedly genuine milk, in which I found less fat than
what I found in the suspected milk, which was" fat 2'6."

One of the magistrate then asked me if I had ever seen the cows milked, whose
milk I had aftewards analysed, I said I had not, but that all my samples had been
"legally certified."

An adjournment was then agreed upon to give time to have the milk examined at
Somerset House, and as the magistrates seemed to attach great importance to the chemist
seeing the cows milked before his own eyes, I, on the following Saturday, March the
25th, met the farmer at the Coventry Station, who drove me in his trap to the farm,
about four miles off.

I remember it was a bitterly cold day, and the country looked bare and desolate,
there being hardly any grass to be seen, we arrived at the farm about 4 p.m., and found
that the cows had just been driven home to be milked.

Four of the cows were then milked before me, and I took samples of each of the
milks, which I put into four bottles, these I brought home for examination, and here
give the results.

No. I-Water
Butter
Caseine and Sugar of Milk

100'00 100'0

No.4-W:lter
Butter
Cascine and Sugar of Milk

'" 89'07
1'59
9'34

No.3-Water
Butter ...
Caseine and Sugar of Milk

100'00 100'00

No, I.-Butter
No.2.-Butter
No. 3.-Butter
No.4.-Butter

Divide by 4 10'46

Average of the four Butters ... Z'61-z
It will be seen by the above, that the average of the Butters is 2.61, and a8 I found

2'6 in the suspected milk which came from the same farm, I could have no difficulty
in coming to the conclusion that the cream had not been abstracted from the milk, and
the magistrates were of my opinion, for they dismissed the summons with costs
against the Coventry Corporation, and as Dr. Hill, in his certificate, had charged the
unfortunate farmer with" fraud," they gave him a written certificate that he left the
Court without a stain on his character.-Yours, &c.,

Birminflltam, June 17tlt. ALFRED BIRD, F.C.S.
----M~llird onrlts to-;b&te ~heth~;-th~-c~;'s which h~ ;-~-;ilk~d were milk~d·" dry;' and wh~tti~~
had elapsed between their being last milked, and the milkini which he witnClsed.

ills.. point. are important.
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with, that sample being (iuite white, and yet containing only a comparatively minute
quantity of arsenic, which on account of the siliceous character of the composition, is
not acted upon by ordinary agents. The makers of the objeCltionable article are there­
fore all the less entitled to consideration. They must be well aware that they are
introducing into cooking vessels, of even small dimensions, many fatal doses of arsenic,
but they possibly are under the impression, through ignorance of the properties of the
ingredients tbey are working with, that the arsenic is volatilised in the process of melting
on the enamel.

The action of salt and other substances upon these objectionable varieties of enamel
is not the only means by which poisonous matter may be introduced into food. It may
also take place by the cracking and subsequent breakin~ off of the enamel, and it is not
difficult to see that this might readily take place in such a way that the substance would
be in a highly comminuted state, and consequently would escape observation.

It is undoubtedly very dEsirable to have iron cooking vessels enamelled, but if
utensils thus prepared are not to be a source of injury to health, one of two ways must
be followed :-Either the poisonous ingredients must be entirely left out of the composi­
tions, or these must be of such a character that they will not" be acted upon by ordinary
ingredients in the circumstances under which the vessels will be snbjected to use.

In a brief discussion which ensued: Dr. Clark, stated that several of the manu­
facturers of enamelled pots were experimenting with the view of producing an enamel
perfectly free from lead and arsenic, a~d he had no doubt that if the attention of the
public was called to the presence of poisonous substances in the enamel of pots,
manufacturers would immediately alter. the composition of their enamels, and keep out
the hurtful ingredients.

Mr. Tatlock, stated, that he had purchased, within the last two days, two enamelled
pots, one of which seemed free from objection and remained unaffected by a 1 per cent.
solution of citric acid, while the other was acted upon to such an extent, that an
enormous quantity oflead was dissolved out with ease.

CORRESPONDENCE.

BUTTER ANALYSIS.
To THE EDITOR OF THE" ANALYST."

SIR,-I have no time to enter into a controver~y on this subject, and even if I
had, I think it is our duty not to squabble about small points of priority, but to work
together in an amicable spirit, and finally to adopt whatever modification in the mode of
estimating the fatty acids which may prove the most workable in our hands. The great
point is the origination of the idea, and if Dr. Dupre will refer to the Food Journal for
1870, pages 586· 7, he will there find that I was at that date engaged in studying the
analysis of butter, and duly announced my process to be the estimation of amount of the
fatty acids, which I stated would be found to be the only reliable method. This much in
self defence, and the rest I leave to time and experience in the hands of my confreres.

Yours &c.,
JOHN MUTER.

WE have received from Mr. Sidney W. Rich a letter criticising our criticism of his
" Analysts' Annual Note Book."

We should have been glad to h~ ....e inserted Mr. Rich's letter if space had allowed of
it. At the same time we beg to assure Mr. lEch that we had no intention of treating
him unfairly, and do not think we are open to the charge of having done so.

lt cannot, however, be disputed that a great part of his matter is taken, without
acknowledgment, from the" Proceedings of the Society of Public Analysts." Whether
from the bound volume or as they appeared weekly is not material.
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PROSECUTIONS UNDER THE SALE OF FOOD AND DRUGS' ACT.
Mr. G. R. Toogood, grocer, we. charged before the Stockton Borough Bench, with selling adulterated
oatmeal. The case was before the Bench on a previous occasion, when it was stated that two samplea of
the oatmeal had been analysed by Messrs. Stead and Pattinson,' of Newcastle, and found to contain
Ii and 1 per cent. of barley only respectively. Mr. Edger, of Newcastle, had analysed it, and showed
that there was 26 per cent. of barley in it. The samples bad been sent to Somerset House for analysis,
and it was certified that tbey contained 16 per cent. of barley, and 4 per cent. respectively. The Bench
fined defendant 21., including costs.·-Messrs. W. Webster and F. Heaton were also charged with largely
adulterating oatmeal, and were fined 31., including costs.-Mr. A. Holmes was also charged with the same
offence, and was fined ll., including costs.-The Co-operative Society were also charged with adulterating
oatmeal with 26 per cent. of barley, and fined 11. including costs.-Messrs. W. Jackson and Geo. Brown
were also charged with selling oatmeal adulterated with 20 per cent. of barley, and were fined 11., including
costs.

Mr.John Hopley, provision merchant, of 340, Deansgate, appeared at the City Police-Court, Manchester,
charged with having sold a quantity of lard which was not of the nature, substance, and quality of the
article demanded by the purchaser. Mr. Talbot said the lard was bought by Mr. Rook from the defendant,
and on being analysed it was found to be adulterated with 16 'per cent. of water. There had been several
cases under the 6th section of the Act, principally for the adulteration of milk. Convictions had been
obtained, but a point had been raised, which caused the justices to to defer the present case until the return
of the stipendiary magistrate. By the 26th section of the Act, it was enacted that if the defendant has a
written warranty he shall be discharged from the prosecution. Mr. Cobbett would say that he had a written
invoice in which the article was described as lard, and that such description being in writing would amount
to a warranty under the statute. Careful reading of the Act, and subsequent reflection, led him (}fr. Talbot)
to the conclusion that the Act intended there should be something more than a mere invoice; it required
that there should be a gnarantee in writing, distinctly setting forth the quality and description of the article
in order to avoid conviction under the 26th section. The warranty of an invoice wa, of the very slighteat
character, and it ought to be more specific in order to come within tho meaning uf the section. If the
magistrate ruled in favour of the defendant, the mere production of an invoice would render the Act a dead
letter, which was a very undesirable state of things, as most business was cRrried on by means of invoices,
and in every case the defendant could procure one very easily. In order to satisfy the Bench something
more than a mere piece of paper with "lard" written upon it must be produced by the defendant.
1\I.r. Estcourt, the city analyst, stated that on being analysed, the lard was found to be adulterated with 16
per cent. of water. There was no water naturally present in lard. Mr. Cobbett, in reply, said the defendant
obtained his lard, butter, &c., from a Mr. Wm. Walker, who was a cheese factor and provision merchant
in Liverpool. On July 3rd, the defendant bought from Mr. Walker, in Liverpool, amungst other things,
four tins of lard for £2 .16s. He received with them an invoice, on which was stated, "Bought from
Wm. Walker, four tins of lard, &c." He asked Mr. Walker if the lard was pure, and he replied that it
was. The lard was conveyed to Hopley's shop in Manchester, and was never touched after its arrival, until
the purchase of a portion hy Superintendent Rook. Upon those facts he (Mr. Cobbett) proposed to ask
the Bench to dismiss the summon., and be did so upon these grounds: the seetion of the Act said" the
article demanded hy the purchaser." Mr. Rook asked for lard, and the defendant gave him what was to
his belief lard, but which turned out to be lard and water. That, however, showed no guilty knowledge
on the part of the defendant, but was rather a ground for proceedings against the vendor, Mr. Walker.
The only material question was as to whether the invoice was such a warranty as was mentioned in the
section. All the good authorities showed that no particular form of words was neeessary for a written
warranty; and though it might be said that there was no proof tbat the invoice had ever been seen by
Mr. Walker, it had heen decided that bis name written or stamped on the bill-head was sufficient proof of
his knowledge of its existence. The defendant was called, and bore out by his evidence Mr. Cobbett's
statement. The case was adjourned.--Mr. Joseph Nuttall, provision dealer, of 213, Deansgate, was also
summonee. for having sold to Mr. Rook, lard adulterated with water to the extent of 16 per cent. The
defendant said he bought the lard from a wholesale dealer, but he could not at the moment lay his hand on
the invoice. If the case were adjourned, he would produce it. This case was also postponed for a
fortnight.-Mr. Samuel Gouldburn, 141, Ridgway Street, was charged with having sold to Mr. Rook,
superintendent of nuisances, milk which was" not of the nature, substance, and quality of the article
demanded hy him," was fined 6l. and costs. The milk was adulterated with water to the extent of 9 per
cent.-Mr. Edward Hayes, was fined 408. and costs, for having on Au~ust 16th, sold a certain article of
food, to wit, mustard, which was adulterated by the addition of 15 per cent. of starchy matter.­
Mr. Charles Bostock and Mr. David Sewelson, were each fined 40s. and costs, for selling mustard which
was not of the nature, substance, and quality of the article demanded. In the case of Mr. Bostock, the
mustard was adulterated by the addition of starchy matter to the extent of 16 per cent., and in the case of
Mr. Bewelson, the adulteration exeeedell 26 per cent.
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The albuminoid ammonia process, which is the back-bone of the work, has in the
course of the last eight years, worked its way into very general use. This cannot, wo
think, be attributed entirely, or evon mainly, to its exceeding simplicity, as some of its
opponents allege, but is, we believe, due ohiefly to the conviction becoming more and
more general among water analysts, that its indications taken in conjunction with a fow
other constituents of the water, arc amply sufficient to guide them to a correct conclusion.
In part, however, it must be ascribed to tho very complcte way in which the process has
been placed before chemists by its inventors. Thus we know, for certain, that the
presence of even considerahle proportions of ammonia, or of nitric acid, is absolutely
without in:fl.uenee on the estimation of the albuminoid ammonia. We know also the
behaviour of a great variety of nitrogenized substances, when submitted to the process.
There is, therefore, a great body of experimental evidence, showing what the albuminoid
ammonia process is, or is not, capable of accomplishing.

It is far otherwise, with the rival process of Professors Frankland and Armstrong.
Many thousand analyses have been made in Prof. Frankl:md's laboratory, by means of
this process, but as far as we know, not a single experiment has been made, certainly
not one has been published, which really demonstrates in a satisfactory mannf·r, the
soundness of the method as applied to the analysis of water. Most chemists are, we
believe, convinced that, assuming the organic matter to be once inside the combustion
tube free from an admixture of nitrates, its carbon and nitrogen can be estimated with
an extraordinary degree of accuracy, by means of Frankland and Armstrong's process.
The real questions, however, are, firstly: does the process enable ns to get the organic
matter dissolved in a litre of water into our combustion tube undiminished in quantity,
and freed from the large eKeess of nitrates, with which it is often associated, and
secondly, can we make aecurate allowance for any ammonia which may be present in the
water? None of the published experiments prove these absolutely vital points, and we
venture to affirm, that until Dr. Frankland, or some other chemist, supplies this
necessary experimental evidence, the combustion process will find but few adherents.

But while thus strongly recommending Mr. Wanklyn's work, we would not be
understood as endorsing everything the author advances, for he has committed many sins,
both of omission and commission. Thus we believe that Mr. Wanklyn seriously, and
most injudiciously, under-estimates the importance to be attached to the presence of
nitrates in water, and the same may he said regardingphosphorie acid. The chapter on
gases dissolved by water, is most meagre, none of the newer processes for their estima­
tion being given. A special chapter is given to iodates, bromates and chlorates, the
latter of which have never yet been found in a natural 'rater, while nitrous aCid is only
once incidentally mentioned, and no test is giYen for its recognition, and sulphnretted
hydrogen is not even alluded to. Vcry little information is given respecting the presence
of the alkaline chlorides, nothing whatcyer for example is said regarding the conelusions
to be drawn in case either the potassium or sodium chloride is found to predominate.
These and like defects, we hope to see made good in the next edition, which, we doubt
not, will soon be called for.

In conclusion, we must express our deep regl'et, that Mr. Wanklyn has introduced
controversial matter into the pages of his work; such matter is wholly out of place jn a
treatise, and when put forward ill the manner in which it is hore done, it constitutes
a very serious bleruish in an otherwisc most meritorious work.
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