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1Report. 

THIRD REPORT OF THE COMMITTEE ON PHYSIOLOGICAL 
EFFECTS OF FOOD, TRAINING AND CLOTHING ON THE 
SOLDIER. 

(Oontinued from p. 681:) 

APPENDICES. 

APPENDIX I. 

REPORT ON AN ANALYSIS OF TINNED MEATS AS SUPPLIED TO 

THE ARMY, BY MAJOR W. W. O. BEVERIDGE, D.S.O., 
R.A.M.C. 

General Remarks.-The Director of Supplies was requested to supply 
for analysis samples of all the various kinds of tinned meats, such as are 
supplied to the troops, both under peace and active service conditions. 
Altogether twenty-six samples of different brands were received, being 
all that were obtainable from the Supply Reserve Depot at W oolwich. 
Among these were three samples of a consignment sent to Gibraltar and 
returned to W oolwich. It should be noted that many of these samples 
were those of former supplies, not now issued. 

Age of Samples.-The samples differed considerably as to age, varying 
from a few months up to five and a half years since date of packing; the 
latter, a sample of roast mutton, was remarkably well preserved, and, as 
far as chemical examination showed, quite fit for consumption. Five of 
the samples analysed were specimens of the new American contract, 
packed in December, 1906 (Nos. in analyses 8A and 8B and 9, 9A and 9B). 
As will be remarked upon later, these tins, although only packed three 
montbs, when analysed, were very much blackened in the interior. 
These samples showed a high protein value, but in one the fat was 
remarkably deficient', only amounting to 5'37 per cent. 

Nature of Samples.-The majority of the samples consisted of corned, 
cooked, compressed beef, which, as compared with the roast beef, was in' 
appearance, taste and keeping properties, superior, although the samples 
contained considerable quantities of saltpetre or potassium nitrate derived 
from the pickle in process of manufacture. 

The different brands were made up as follows :-

Corned beef .. 
Roast beef •• 
Corned mutton 
Roast mutton 

Total 

19 
3 
3 
1 

26 
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Physiological Effects of Food, ~c., on the Soldier 83 

The three samples of corned mutton were, except for the coarseness 
of the meat, particularly good in taste, appearance, and keeping proper
ties. The fat is not so much distributed amongst the meat as in the 
samples of beef, and would be more easily.discarded by those who pre
ferred less fat. Evident~y corned mutton is not so generally used as 
corned beef.! It is an excellent preparation, and during the war in South 
Africa was looked upon as a welcome change, apart from the superior 
keeping properties it possesses. 

Roast Meats.-·rhe roast meats, as a rule, were less tasteful than the 
corned, and appeared to. become dry more quickly on exposure to air 
from their containing a less amount of salts. They might be improved 
by the addition of more sodium chloride to make them more palatable. 

Oondition of Samples.-With one exception all the samples were 
sound. The exception was a sample of corned beef packed in 1904. 
It is understood that no contract for this meat was placed. 

Three tins were bulged and contained a large quantity of stinking gas. 
The contents were putrid, and, as compared with the sound samples 
of the same meat, showed a marked increase of aCIdity, an increase of 
peptones and an absence of nitrates, which had evidently been reduced, 
as the sound tins contained as much as 1 gramme of KNOs per tin. 
The only micro-organism obtainable was the B. cadaveris, which 
accounted for the excess of acidity. It will be remarked that tinned 
meats, unexposed to air, when putrefied, give a strongly a.cid reaction, 
and that any tests for putrefaction based on the ~eaction of ammonia 
will be of no value. Another of these tins showed a curious condition, 
for although there were no signs of any bulging whatever or the presence 
of gas, neither was there any rusting or apparent puncture of any kind, 
yet upon opening, about t inch of the meat on the top was putrid and 
smelling, the rest being sound enough. No living micro-organisms were 
obtainable by culture from any part of the tin. . 

This shows that" no bulging" cannot invariably be taken as a sign 
of sound contents, although such cases as this must be rare. 

The Quality of Samples.-The quality of the samples, judged by the 
constituents, varied considerably. Even in individual tins of the same 
brand the separated constituents showed considerable variation. This 
principally consisted in the amount of fat present. la nearly all cases 
the fat appears to have been added at the discretion of the manufacturer, 
and in many it was excessive. This is done to lessen expense, the more 
fat in a tin, the greater saving to the maker. It is advisable to lay down 
a standard for fat. 

Amount of Fat advisable.-Both from experience of the soldier's taste 
in this matter and from observations obtained on analysis, it is probably 

1 The contract price of mutton per lb. tin is 6td., whereas that of beef is 5d. 
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84 Physiological Effects of Food, 9-c., on the Soldiel' 

advisable that the amount of fat should total about 15 per cent. More 
than -this makes the meat greasy and distasteful, and less than 10 per 
cent. gives an insufficient fuel value. _ 

Presence of Gristle, &c.-Some of the samples contained a large 
amount of gristle and fascia; one, No. 21, a very bad preparation, had 
practically as much gristle in it as meat. This detracts materially from 
the value of the ration, and would be sufficient to condemn the sample. 

Trimethylamine.-In one sample of corned mutton, trimethylamine 
was present. This is difficu,lt to account for, unless it be due to the 
splitting up of xantho-creatinine (C5 H10N4 0) by the action of heat 
during the process of sterilisation; or it may have been derived from the 
fluid used in pickling. 

Effect of Nessler's Reagent.-In every case a watery extract of the 
meat gave, on tbe addition of Nessler's reagent, a lemon yellow solution. 
On boiling, the yellow solution turns to olive green colour and then 

. deposits a heavy leaden-coloured precipitate. It was found that the 
precipitate was due to the gelatine present. If a watery extract of meat 
be -freed from gelatine, Nessler's solution added, and then boiled, no 
discoloration of the yellow solution occurs, and no precipitate is 
deposited. 

A pure sample of gelatine, either from meat or that known as the 
"gold label," gives with Nessler a yellow solution, which on boiling turns 
olive green and deposits a heavy precipitate, leaving the solution again 
of a yellow colour. This reaction is sufficient to indicate the presence 
of gelatine in mixtures of foodstuffs. Nessler's solution also gives a dark
coloured solution with creatin and leucine. If to some of the meat in 
a. test tube some 25 per cent. HCI solution plus a little solid p-dimethyla
mine-benzaldehyde be added and the mixture boiled, a violet solution 
results. This, if a 5 per cent. solution of KN0 2 be added, changes to 
a deep green or blue. Gelatine gives no reaction with p-dimethylamine
benzaldehyde and is thus distinguished from the proteins. If the yellow 
colour with Nessler were due to NHs, the reaction of the meat would 
be alkaline, but this is never the case. There is no free NHs in the tins. 

Cause of Blown Tins.-The question as to the reason why tins of meat 
after passing the tests applied by the makers, become suddenly blown 
after keeping months, or may be years, has never been satisfactorily 
explained. If due to minute punctures from rusting, damage, &c., allow
ing air to enter, one would suppose that the resulting gas of putrefaction 
would also escape, and blowing of the tin would not be apparent. 
Chemical change, giving rise to hydrogen, must be very rare, and in this 
case putrefaction would not be present. It is probable that spores of 
bacilli, such as B. cadaveris, were present in the meat at the time of 
packing. In those cases where tins have become blown after an interval 
of time, the heat of ·sterilisation has not been sufficient to penetrate the 
interior of the meat, so that as long as the meat is kept cool and 
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Physiological Effects of Food, g-c., on the Soldier 85 

unexposed, it remains good, but on exposure to a sufficient heat, the 
retained spores rapidly develop .. The test applied by the canner might 
not be of sufficient duration to enable the orgauism to form gas. (See 
Appendix Ill.) , 

I have notioed, and think it of some importanoe, that in most oases 
of putrefying tinned meats, the putrefaotion has started from the interior, 
as shown by internal patohes o{putrefaotion with distinct passages to the 
exterior, made by the gases evolved. Those oases where partial putre
faction has taken place are probably due to this oause, and as the 
putrefaction was found at the end of the tins, the tins may not have 
been suffioiently submerged at time of sterilisation, if this prooess was 
carried out by boiling. The variation of atmospherio pressure appears 
not to have any marked influenoe on the development of spores, and may 
be disoarded. 

Indifferent Qztality of Meat itself.-One cannot help remarking on the 
very indifferent quality of the meat as a whole. This is chiefly evident 
in the exoeeding ooarseness of the fibre, espeoially in some of the 
Amerioan brands. In this oountry, at least, no one would ever dream 
of purohasing meat of this desoription, and when oorned its coarseness 
is still more marked. It must also, to a great exteut, be far more 
difficult to digest. 

A brand of English prepared meat (Sample No. 1) was of much finer 
quality, although not a good sample owing to excess of moisture, and 
probable want of experience in the methods of preservation. A tinned 
meat, made in the British Islands from selected imported meat or animals, 
and prepared by the best methods, would meet all the requirements of 
a nearly perfect preserved ration. The change on active service, to not 
only a preserved ration, but one consisting of a meat quite unlike the 
meat the British soldier is aooustomed to, is somewhat severe and leads 
to a natural distaste. It is a pity that the preserved meats for the 
soldiers' use cannot be manufaotured under the direct supervision of the 
Supply Branoh of the Army itself. 

Two brands of meat, viz., a New Zealand and an Argentine brand, 
were a long way superior in all respeots to any other brand examined, 
both as to the quality of the meat, the state of preservation, and the 
better tinning of the interior of the tin. Some of the Australian brands 
resemble the Amerioan in ooarseness of the meat fibre. 

Number of Samples sent. - The number of tins sent for analysis 
amounted to eighty-seven, representing either six, or one tin, to each 
brand. Altogether ninety· eight analyses were required for each chemical 
constituent, besides separate analyses of nitrates, metals, &c. 

Preparation of Sample for Analysis.-In analysing tinned meats there 
is some oonsiderable difficulty in preparing the meat eo as to obtain a 
suffioiently homogenous mass to work upon and a satisfaotory average 
of the whole. It is not suffioient to take a slice of the oontents in order 
to obtain anything like a fair sample. 
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86 Physiological Effects .of Food, ~c., on the Soldier 

The method adopted in this ana.lysis was to pass the contents of the 
tins twice through a fine mincing machine, mix, then pound thoroughly 
in a mortar and again well mix. Even then the fat always showed con
siderable variation. 

Method of Analysis.-In the case of a six-tin sample, three tins were 
treated together and three analyses made, the remaining three tins being 
analysed separately and an average of the whole struck. In. the case' of 
a one-tin sample, three separate analyses of the tin were made to' obtain 
an average. 

The Oondition of the Tins . .,.-With two exceptions the tins were sound, 
but some showed signs of age. The majority had paper labels, which for 
active service conditions are best avoided, as they retain moisture, fer
ment,: and. caus~ rustiIlg of the tins. 

BOTTOM OF TIN, SAMPLE No. 9, SHOWING AMOUNT OF SOLDER PRESENT. ACTUAL SiZE. 

External.-The samples were all either painted or lacquered. A tin 
covered with a thick' coat of paint is far preferable and' stands rough 
usage better. Many of the samples were undated.' The date of packing 
should invariably be stamped on the top' of the tin itself. Every tin 
examined showed only one solder hole. Many of the tins showed inter
nally a considerable amount of solder both at the ends and along the 
seams (see diagram). This conduces to the absorption of metals, chiefly 
tin and some zinc~ The use of outside seams' would obviate the dariger. 
Occasionally drops of solder were found which had escaped from bene,~~h 
the piece of tin-plate placed to prevent its entrance before the tin is filllilly 
~~~ ~ 

Interior.-Blackening of the tin-lined interior was present in varying 
degrees in the majority of the tins, but in only one sample was there any 
sign of actual corrosion. (See Appendix IV.) 
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Condition of the Contents.-With the two exceptions alluded to, all the 
contents were sound, but they differed considerably in quality. If the 
meat is originally good and has been well packed and kept under proper 
conditions, there seems to be no reason why it should not remain good 
for many years. . For instance, a sample of corned mutton (No. 13) 
packed in 1904 was as fresh and palatable as those packed in 1907. 
One sample' packed in 1902 was also sound and quite palatable. In 
nearly· all 'cases the meat fibre was very coarse. Many of the samples. 
were blackened on the surface in patches from contact with the tin. 
These patches contained' the metals, chiefly iron. In one case a sample 
of corned beef· contained mutton fat. 

·Moisture.-The samples, as a whole, contained at least 50 per cent. 
of moisture. This is probably necessary, as a smaller amount makes 
the meat dry and unpalatable. A greater amount is not required, and 
caus'es a loss in nutrient value. One sample' of English prepared meat 
contained as much as 67 per cent. of water, and in consequence was 
moist and flabby and had a protein value of only 16'48 per cent. Samples 
with moisture as low as 40 per cent. appeared particularly dry. One 
sample of Australian meat contained only 25 per cent. moisture, but had 
an excessive: amount of fat., ' 

The Mineral ,Matter.-This was highest in ~he corn'ed meats, as would 
be expected. 

Ash.-The ash was slate.grey, alkaline in reaction, and consisted 
largely of sodium' chloride and phosphates. Samples of mutton contained 
as a rule a smaJler percentage of mineral matter., A pinkish colour was 
observed in>tlie ash of the putrid samples. 

Some meats "ash" much more easily than others, and some are 
often very. intractable. A white ash is generally impossible to obtain, 
without loss of chlorides. The higher percentage of salts found in 
canned meats makes them probably less nutritious than fresh meat. 
Corned meats contain considerable amounts of salt, derived from the 
pickling fluid in which they are placed prior to packing. 

The Acidity.-The ambunt of acid present, calculated as lactic acid, 
was in every case below;the maximum for fresh meat, the acidity of 
which varies, in sound samples, from 0'1 to 1 per cent. The highest 
acidity found was in the putrid sample, amounting to 1'62 per cent., 
whereas in a sound sample of the same brand the acidity was only 0'63 
per cent. Every sample of meat examined gave an acid reaction, but on 
exposure to air at ordinary temperature they all became alkaline in 
about eighteen hours. 

The Total Nitrogen.--The highest amount found was in Sample 8A, 
roast beef, 5'34 per cent.; and the lowest 2'46 per cent. in Sample 17, 
corned beef. The total nitrogen was determjned by the moist combustion 
process :£orthe reason that this bas been the method adopted in all 
published, analyses, and BO admits of comparison. 
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88 Physiological Effects of Food, g-c., on the' Soldier 

As will be shown later, every sample of corned meat examined 
contained a certain 'amount of nitrates, but as it would have served no 
purpose, in the present analyses, the modified Gunning process to include 
the N. of tbe nitrates was not employed; the amount of nitrates present 
was estimated separately. From the result of some experiments carried 
out, it appears probable that drying the meat before digestion with sul
phuric acid causes a slight loss of nitrogen, and, for this reason the 
samples, after weighing, were transferred directly to the digestion flask. 
As the proteins form the largest proportion of the total nitrogenous com
pounds present in meat, the usual factor N. X 6·25 was used to indicate 
the total protein present. It is probable that the protein (N. X 6'25) 
will not represent in every case an available amount of protein matter, 
as in most tins a certain amount will be indigestible. 

Protein.-The highest amounts-33, 36, 33'06, and 32'75 per cent.
were found in the case of corned beef in samples representing the new 
contract with American firms. A sample of roast mutton contained as 
much as 32 per cent. The lowest percentage amounts were in Sample 
No. 17, being 14'63 per cent. (but in this case the fat was enormous, 
57 per cent.), and in Sample No .. 1, 16'4 per cent. There appears to be 
no difference ill the protein value of corned and roast meats. As com
pared with fresh meat, the protein value is, on an average, considerably 
higher, owing to concentration and compression. The statement made 
by some of the manufacturers, that the contents of the tin represented 
double the quantity of cooked meat, could only refer to the bulk and 
was absolutely untrue. 

The Fat.-In most of the samples examined the amount of fat found 
was, very high, but the average worked out, in the case of corned beef, 
to 17'74 per cent., roast beef 12'99 per cent., and corned mutton 28'12 
per cent. In one sample of corned beef the fat averaged 57 per cent., and ' 
the meat was in a repulsive oily condition. The fat is very unequally dis
tributed in the meat; this may be from its being added separately at the 
discretion of the canner. As a rule much is found on the top when the 
tin is opened. This is due to the melted fat rising during sterilisation. 
As this fat is generally removed before the meat is eaten, it serves no 
useful purpose. In some cases the fat was in a semi-solid condition. 
In other samples the fat had become more or less crystalline and felt 
gritty to the touch. 

The Nitrates of Corned Meats.-It was found that every sample of 
corned meat that was distinctly red in colour contained saltpetre or 
nitrate of potassium. The red colour of the meat is certainly due to the 
presence of nitrates, which the meat absorbs from the pickling fluid which 
contains them, chiefly in the form of saltpetre. Two samples of corned 
meat, which were brown in colour, contained no trace of nitrate, and 
probably these meats had been pickled in a fluid containing sodium 
chloride only. One sample of " roast beef," red in colour, contained 0'24 
grammes of KN0 3 in a tin, and should have been described as corned beef. 
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Physiological Effects of Food, ~c., on the Soldier 89 

Cause of Red Colour in Meat.-Santorini came to the conclusion that 
the addition of nitre had no effect in colouring cooked meat red, but this 
cannot be correct. On the other hand, roast canned meats which also 
are brown in colour, but never 'red, contain no trace of a nitrate or nitrite. 
The red colour of corned meats rapidly lessens on exposure to the air, 
but does not entirely disappear until decomposition takes place. If the 
meat is placed in a bottle, after exposure to air, the red colour reappears 
where the meat is in close contact with the glass. 

The red colour disappears on the application of heat. A watery 
solution heated to 100° C. for one hour turns brown. In putrefying 
samples the red colour also disappears, and nitrates can no longer be 
detected owing to their reduction. When meat that has turned brownish 
by exposure to air or heat is examined for nitrates, it will be found that 
the amount has not diminished, or at least not to any appreciable extent, 
so that the red colour is not due to some stable chemical combination of 
the nitrate present. As pointed out by Dr. J. S. Haldane,l the red colour 
of cooked salt meat is due to the presence of NO.hremochron:lOgen, which 
is produced by the decomposition by heat of nitric oxide hremoglobin. 
For this nitric oxide hremoglobin to be formed a nitrite must be present, 
and it is presumed that a reduction of the nitrate occurs previous to the 
heating process. It is extremely difficult to extract the red' colouring 
matter from corned meats, as it is insoluble in water. Petroleum ether 
in some cases extracts the colour to a pinkish hue, and alcohol also 
extracts a small amount after kneading. An acid glycerine solution or 
amyl alcohol acts fairly well, but a more satisfactory method needs to be 
determined. The solution, however obtained, gives the spectrum of 
NO-hremochromogen. 

Nitrite.-In none of the samples of canned meats examined was there 
any trace of nitrite. It was found in traces in a sample which had stood 
exposed to the air of the laboratory for twenty-four hours. 

Mitchell 2 has pointed out that "as the red colour of fresh meat is 
dependent upon the amount of hremoglobin present, au approximate ratio 
may often be observed between the colour and the amount of iron (chiefly 
derived from hremoglobin) in the ash, left on calcining the flesh." This 
cannot hold good in the case of tinned meats, as the iron found is greatly 
in excess of that derived from the hremoglobin, being taken up from the 
tin itself. 

Amount of KNOs found.-The amount of nitrate calculated as KNO s 
found in the samples examined (13) varied between 0'014 and 0'290 
gramme per cent., amounting to from 0'104 to 2'137 grammes in a tin, 
according to the weight of the contents. Whatever the strength of the 

I Journal of Hygiene, vo!. i., No. 1, January, 1901. 
• "Flesh Foods," C. Ainsworth Mitchell, 1900. 
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pickling fluid used, it evidently bears no definite relation to the amount 
absorbed; the average amount absorbed would seem to be somewhere 
about 0'133 gramme per cent., 'equivalent to 9'3 grains of potassium 
nitrate per pound of meat. One sample contained 20 grains per 
pound. 

The medicinal dose laid down in the Pharmacopooia is from 5 to 20 
grains, ort to It grammes, so that a man eating a pound of corned meat, 
although not exceeding the maximum, may be taking a fairly large dose. 
Next to chlorate of potassium, nitrate of potassium is the most poisonous 
of the potassium salts (Hare). Wynter Blyth states 'the poisonous dose 
to be from 15 to 20 grammes, and that from 3 to 5 grammes produce 
unplea.sant results. The symptoms attributed to large doses of nitrate of 
potassium are nausea, vomiting and diarrhooa. Owing to the basic radical, 
potassium, it acts also as a cardiac depressant, with irregularity and 
slowing of the pulse. Weakness, cold sweats, cramps, and convulsions 
precede death. Ringer states .. that when taken for some time in 
moderate doses, they considerably disorder digestion, producing nausea, 
vomiting, and a coated tongue." From the experiments of Liebreich, it 
appears that the digestion of albumen is retarded. 

As potassium nitrate is quickly absorbed and excreted, it is possible 
that there is not time for its poisoned properties to have more than a 
passing effect. Whatever may be the result of an occasional dose, the 
effects on the human system of a prolonged course of the salt bave not 
been investigated. It is conceivable that in the presence of large quanti
ties of vegetable food some of the nitrate might be reduced to nitrites, 
as occurs in herbivora" and a nitrite poisoning result. Possibly some 
cases of marked collapse, which have been put down to ptomaine poison
ing from tinned food, have been the result of nitl:ite poisoning. It is to 
be remarked also that the nitrates appear to be reduced when decom
position of the meat takes place, and' here there is a danger from the 
probable ingestion of nitrite. 

Under active service conditions a man would eat, as he did during 
the war in South Africa, at least 1 lb. of tinned' meat in the twenty-four 
hours, continuously perhaps for months, and the salt cannot be of service 
in the economy, even if it is not harmful. An investigation of this subject 
would' be of the greatest interest, especially as to how the nitrates are 
disposed of or excreted from the body. Ringer states that the nitrates 
readily pass from the body through the kidney with the urine. After a 
meal of cooked salt beef I found nitrates, by the diphenylamine and 
H 2 SOol, test, present in the urine two hours later. They were not looked 
for after this period. 

It might be advisable to lay down a standard for the amount of 
nitrate allowable per pound in tinned meats for soldiers' use. 

Qualitative Test.-Of all the qualitative tests for the presence of 
nitrates in meat, diphenylamine and sulphuric acid were found to give by 
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Physiological Effects. of Food, ~c., on the Soldier 91 

far the most satisfactory results. It is best carried out by using 801 per 
cent. solution of diphenylamine, NH(CtiHs)2' in concentrated. sulphuric 
acid. 

Quantitative Estimation.-For 'the quantitative estimation, Stuber's 
modification of Schl<8sing's method,l and the gravimetric method of Paal 
and Mehrtens (Zeit. Nahr. Genussm., 1906, 12), based on Busch's method 
for the estimation of nitric acid by meal&S of " nitron," were used. It was 
found that the results closely corresponded in either case and gave equally 
good results. Paal and Mehrtens' method is founded on the insolubility 
of "nitron" nitrate. "Nitron" (diphenyl-endo-amido-dihydro.triazole) 
precipitates the nitrates in a watery extra.ct of the meat containing them. 
This is, perhaps, of the two, in meat analyses, more easily accomplished 
and requires less apparatus. 

THE METALS PRESENT. 

Metals.-The metals present in tinned meats are chiefly found in the 
discoloured patches formed by contact with the tin. The blackeiling of 
the interior is not necessarily proportionate to the amount of metals 
found. It is highly probable that the absorption of the metal found in 
meat takes place very soon after packing. In one. tin. packed only four 
months the tin amounted to 0·089 gramme-the highest figure found. 

The iron is chiefly absorbed from the tins. at .time of packing, the tin 
from the solder, and perhaps from the tin plating, and the zinc from 
the seams where zinc chloride has been used as a flux, or from the plating 
itself. Hence the necessity for careful washing and drying the tins before 
use. It is probable that;the blackening of the inside of the tin is more 
or less protective as long as corrosipn has not taken place. 

Iron.-Iron was found in appreciable amounts in all the samples; 
the hig}lest amounts were 3'090 grammes per tin, in. a tin. ten moqths 
old, 2'284 in a tin five months old, and 2'705 in one three ye'a.rs and four 
months old. It is certain that iron must be present in all tinned foods, 
but many tins contain an excessive amount. It occurs as the phosphate, 
oxide (Fe 20 S)' sulphide and oleate. Much of the discoloured patches 
would probably be cutaway before being eaten, but by more careful 
preparation their presence could, to a great extent, be avoided. 

Tin.-Tin was present in traces in nearly all the samples examined. 
It is dependent to some extent on the amount of acidity, as, for instance, 
much larger quantities are found in tinned fruits and vegetables. Leach 
showed that in general the .amount of tin dissolved in tinned foods (chiefly 
vegetables) in three months :was the maximum amount, and practically 
afterwards no further solution took place.~ The importance of analysis 
of tinned meats for metals, before the contracts are placed, is here evident. 

1 Zeit. Nahr. Genu88m., 10. 1905. 
, Annual Report, Massachusetts State Board of Health, 1899. 
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92 Physiological Effects of Food, g-c., on the Soldie r 

Zinc.-Out of twelve tins examined for metals zinc was found in all, 
reaching, in two instances, somewhat high figures. In one-a tin packed 
for nearly three years-there was 0'1 per cent. of zinc. 

Nickel.-Nickel was present in traces in two samples, but is of no 
importance. 

The Fuel Value.-The calories per pound averaged 1,282 in the case 
of corned beef, being higher than those of roast beef. The higher value 
is due to a greater proportion of both fat and protein, but chiefly to the 
fat. The fuel value of both corned and roast mutton was found to be 
higher than that of beef, owing to a higher percentage of fat. In Sample 
8B, one of the new American contracts, where it was advised that the 
amount of fat should not exceed from 6 to 8 per cent., the fuel value only 
equalled 762 calories per lb., which, as shown by analyses, is somewhat 
low. In Sample No. 17, containing 57·04 per cent. of fat and only 15'37 
of protein, the calories per pound reached the highest figure found, namely, 
2,691. It was obvious that, as a food, this sample was useless, being in 
appearance objectionable and nauseating in taste. 

NITBATES PBESENT AS KNO" 

I 
Average 

Grammes amonnt Weight present in No, of Beef or mutton Colour of per cent, whOle of meat in Remarks sample meat 

I 
of KNOa the tin in 

found contents, grammes grammes per , tin 
-------------------

1 Roast beef .. Red .. 0'064 0'246 385 -
2 Corned beef .. 

" .. Marked .. 377 -
traces 

3 Corned mutton 
" .. " .. 780 -

4 Roast mutton •• Brown .. Nil .. 2,821 -
5A Corned beef .. Red .. 0'112 1'020 911 -
5B .. .. Brown .. Nil .. 911 This sample the 

same as SA, but 
was blown and 

Red Present 737 
putrid. 

6 " 
.. .. .. -

7 " 
.. 

" 
.. 0'056 0'428 I 766 -

8 Roast beef .. Brown .. Nil .. 822 -
9 Corned beef .. Red .. 0'083 0'312 381 -

10 
" 

.. 
" 

.. 0'120 0-512 427 
11 

" 
.. Slightly red Nil .. 780 -

12 
" 

.. Red .. 0'152 0'516 340 -
13 Corned mutton .. .. 0'082 0'360 410 -
14 Corned beef .. 

" 
.. 0'014 0'104 740 -

15 
" 

.. 
" 

.. 0'104 0'731 703 -
16 

" 
.. Brown .. Nil .. 373 -

17 
" 

.. Red .. 0'213 1'065 50Q -
18 .. .. 

" 
.. 0'155 1'343 867 -

19 
" 

.. 
" 

.. 0'217 1'802 370 -
20 

" 
.. 

" 
.. 0'290 2'137 737 --

21 
" 

.. 
" 

.. Present .. 385 -
22 Corned mutton .. .. 0'204 1'815 895 -
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" p. 

~ 
..... 
o 
.; 
Z 

Age of sample 

TABLE OF METALS FOUND. ESTIMATED ON THE WHOLE CONTENTS 

Condition of interior of the tins 

Average 
weight of 
contents 
of tins in 
grammes 

IRON 

a!CI~~irc 1-----;-----
acid, 

grammes 
per cent. 

Granlmes Average 
per cent., amount 
average per tin, 
8 tins grammes 

TIN 

Grammes 
per cent., 
average 
S tins 

Average 
amount 
per tin, 

grammes 

ZINC 

Grammes 
per cent., 
average 
8 tins 

Average 
amount 
per tin, 

grammes 
------------ ------------------------------------------ -------

1 1 year 3 months.. Bright; slight rust in places.. •• 
2 10 months.. •• Blackened •• •. •• .. .. 
3 1 year 9 months.. Three blackened, three bright •. .. 
4 5 years 7 months Blackened in places . • • • • • 
5A 2 years 4 months Fairly bright .. .. .. .. 
5B 2 years 4 months Tin blown, slight blackening . . . . 
6 2 years 10 months Slightly blackened • • . • • . 
7 2 years.. .. Blackened ........ 
8A 2 months.. •• Much blackened •..••• 
8B 2 months. • • . Blackened in places • • . • • • 
9 3 months.. .. Blackened.. .. .. .. .. 
9A 3 months.. .. Much blackened, much solder in seams 
9B 3 months.. •• Slightly blackened •• •• •• 

10 2 years 11 months Somewhat blackened • • • • • • 
11 1 month .. .. Bright .. .. .. .. .. 
12 3 months. • .• Bright, some red discoloration .• 
13 3 years 3 months Bright, some black and red discoloration 
14 4 months. • • • Much blackened . . • • . . • • 
15 3 years . . . • Much blackened, corroded in places •• 
16 1 year 9 months.. Fairly bright •. .• .. .• 
17 10 months.. .. Bright .. .. .. .. .. 
18 3 months. . . • Fairly bright • . . . . . . . 
19 3 years 3 months Much blackened .. . . . • . . 
20 5 months.. .. Not much blackened .. .. •. 
21 1 year 3 months.. Much blackened •. .• .• •. 
22 - 3 years 4 months Much blackened • . . • • • • • 

385 
377 
780 

2,821 
911 
911 
737 
766 
822 
822 
381 
381 
381 
427 
780 
340 
440 
740 
703 
373 
500 
867 
370 
737 
385 
895 

0'45 
0'45 

0'45 
0'63 
1'62 
0'45 
0'63 
0'45 
0'63 
0'54 
0'45 
0'45 
0'47 
0'63 
0'26 
0'42 
0'56 
0'33 
0'45 
0'27 
0'86 
0'63 
0'54 
0'36 
0'36 

0'120 
0'817 
0'046 
0-070 
0-040 
0-005 
0-009 
0-210 

Traces 
Traces 
0-087 
0-37 
0'15 
0-15 
0-114 
0-200 
0-090 
0-40 
0100 
0-30 
0-074 
0-220 
0-100 
0-310 
0-233 
0-310 

0'460 
3-090 
0-358 
1-890 
0-364 
0-044 
0-066 
1-600 

0-331 
1-409 
0-571 
0-640 
0-890 
0-884 
0-396 
2-96 
0-703 
1-119 
0-370 
1-907 
0-370 
2'284 
0-897 
2-774 

Traces 

'-' 

0-0043 
0-0009 
Nil 

0'012 
0-004 
0-0002 

0-004 
0-001 
0-010 
0-0026 

0-0003 

0-033 
0-003 

0-089 
0-028 
0-0007 

0-034 
0-003 
0-073 
0-010 

0-0085 

0-120 

Traces 
0-018 
0-005 
0-008 

·0-010 
0-0063 

0-0135 
0'013 
0-009 
0-042 

0'004 

0-918 

0-060 
0-022 
0-059 
0-070 
0-023 

0'117 
0-048 
0-068 
0-161 

by copyright.
 on M

ay 22, 2023 by guest. P
rotected

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-13-01-14 on 1 July 1909. D
ow

nloaded from
 

http://militaryhealth.bmj.com/


94 BritilJh Medical Association 

PERCENTAGE COMPOSITION OF MEATS EXAMINED, 

No. Total Pro- , 
Nature of samples, oftins No.of Water, 'Ash, nitro· tein,N. Fat, Average 

all brands exam- ana- - per per gen, x,6'25, per calories, 
-ined lyses cent. cent. per per cent, per lb. 

, cent. . cent. 
-----------------------------------

{' Maximum 58'64 5'00 5'30 35'56 60'29 2,6912 
Corned beef .. 19 70 'Minimum 22'93 1'67 2'34 14'63 6'96 903 

Average 51'05 3'56 ,4'44 28'72 17'74 1,282 
{ Maximum' 67'08 4'88 5'34 33'35 12'55 1,149 

Roast beef .. 3 7 Minimum 52'42 1'99 2'63 16'48 5'37 762' 
Average 61'44 3'07 4'19 26'21 9'82 901 

{ Maximum 59'22 3'76 5'17 32'31 42'19 2,064 
Corned mutton 3 18 Minirnum 29'15 1'26 3;72 23'25 12'66 1,354 

Average 43'34 2'71 4'39 27'43 27'76 1,680 
Roast mutton " 1 3 Average 40'90 1-60 5-07 32'01 25'49 1,669 

, The terms maximum and minimum refer to the entire number of tins examined 
in each ration, 

2 In this case 1;he fat = 60'29 per CEint. 
3 In this sample the fat = 5'37 per cent, 

(To be continued.) 

BRITISH MEDICAL ASSOCIATION. 

UTERINE CANCE,R COMMITTEE, 
A_ 

AN ApPEAL TO' MEDICAL PRACTITIONERS TO PROMOTE THE EARLIER 

RECOGNITION OF UTERINE CANCER,1 

THE attention of all medical practiti~ners is directed to the necessity 
of emphasising the curability by operation of uterine cancer in its early 
stages, , 

The adoption of a more extensive operation' by the abdominal route 
has made it possible to deal successfully with cases hitherto regarded as 
inoperable, and to remove more of the pelvic cellular tissue as well as a 
portion of the vaginal walls; it is in these situations that recurrence is 
prone to develop, 

Many patients now present themselves for examination and treatment 
when the disease is considerably advanced, and it is hoped that by a 
widespread and accurate knowledge of the early signs and symptoms the 
number of such patients will gradually diminish, 

Special attention is directed to the following :
(1) Cancer of the uterus is at first a local disease, 
(2) Cancer of the uterus is often a curable disease, 
(3) Operation is the only satisfactory method of treatment, 
(4) The earlier the disease is recognised the more hopeful are the 

prospects of treatment, 

I This appeal has been forwarded to us by the Editor ~f the Britiah Medical 
Journal, 
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