nEilk,
MEilk,

REFERENCE HANDBOOK OF THE MEDICAL SCIENCES.

:;hi' (&1

or if the
almost invaria
sstion and becon

to which the re:

Owing to tl
mother, we find a
INAMIMar glands
greater v

1

\‘-l]‘[l‘.‘n‘-f‘;l‘*- continue into

ne during
irbance of the
an indication for a temporary sus-
In norms actation, the br
blished itself by the fif
ring on the
sred under ec

The preceding table shows the r(h:nltc, of the analyses
of breast milk h\ various investigators.?

The above an gl\ ses of Schlossman llml Adriance cover
the entire period of lactation and follow uniform meth-
ods, and are therefore bhetter .averages than the other
analyses which cover shorter periods of lactation.

The very great variations noted in many of the series
of analyses of human milk by different competent inves-
ticators is probably in Iz ]san explained by difference
in the methods of analyses, in the hygienic surroundings
and food of the mother, and especiaily in the portion of
breast milk analyzed, whether from the fore-mil
dle milk, or strippings.

Droop Richmond concl from a careful
ation of a large number of : analyses t
mean average for normal human milk after the
of lacta - has ome € lished is®: Fats,
cent.; sugar, 6.8 ] : .; proteids, 1.5 per cent. ; min-

al matter, 0.2 ]

That there may be from this mean in
health is shown by the follow instructive anal
quoted by Retch,® of breast milk of hea .il._\ mothers,
whose infants were digesting w¢ 1 ini An ap-
parently poor milk ay suit one individual mt(.m and
cause marked di rba another I rer, it does
not follow that a tl i yideal b t milk will sup-
ply the demands of ¢ g ant.

teids
Mineral matter

Total solids.........

100.00

12.89
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milk than in cow’s milk., Alterationsin the compos ion

occur not only from ¢

) during the
riations are
abne

v to day but from hour to hour,

different pi riods of nursing The

> to this point,

he reader is referred to tmr’h':“- S I’wlmllu-' 1901,

which are

number of interesti f.‘;
i f

N o
the mother. The com
Ik has individual char-
t per-
‘ mpt to
given specime i
r analyses.

Mineral matte
Water.....

Solids

Meijgs. Schlossman. | Adriance.

The color of milk is no indication as to the composition
of the specimen. A chalky white specimen may be rich
in fat, and a yellowish sample may be poor in fat.

Reaction.— Woman’s milk is amphoteric in reaction,
but, as shown by Courant, is I'\-l;ni\n y more alkaline
than cow’s milk. The relationship between the alkalin-
ity and acidity is as 3:1,.as compared with 2.1:1 /incow’s
milk.'® ’

Futs.—The fat percentages vary normally between
three and f and one-h er cent. Fatisthe mostwva-
riable const is re latively poorer
in volaf acids than ¢ 1 SH na I‘HU S
of emulsion. chmond has found that the in
early part of lactation is different from that l-\\\':tnl the
close of lacts

Lactose.—The .
milk is the most constant of al > i edients,
between six and seven per c ; £ ywest durir
colostrum period. There se ady but slight
increase in > percent > during lactation.

Proteids.—The 1 s of breast milk may be

between one and two per cent., but as
his is subjeet to wide variations from
: According- to some analyses by
T, iSe lluhﬂnan and Adriance, they normal
their highest point during the early weeks of lactation
and then gradually diminish until at the end of the first
year they rarely exceed one per cent.
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Woman’s milk.| Cow’s milk.
einogen .
\lbumin.

According to Konig,%® % there is a marked difference
between cow’s milk and human milk not only as regards
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the total quantity of proteids, hut also as regards fhe
relative proportion of caseinogenand lactalbumin. This
is 'seen in fthe preceding table.

In other swords, approximately two-thirds of the total
proteid in human milk is in:the soluble non-coagulable
form of lactalbumin and the remaining one-third is in the
coagulable form. In cow’s milk, .on the eontrary, we
see that the caseinogen is greatly in excess.of the lactal-
bumin. As .- gen is the proteid which giv
rise to the ough curds which cause so much di
turbance in : artificially fed infant, we can readily

i m of cow’s milk is so difficuit
) Roteh, Westeott, White, and
Ladd have recently laid much ress upon this differ
ence in the ative propertio the two proteids
in its apg tion to infant According
201 yses, however, ecaseinogen is in
albumin 7en in huma <, but nearly

,ud in the ively “ltanu p‘-n)n“lmn ral‘ lactal-

or so > proteids re

breast J)‘.HL do not attempt to giv
1 1 proteid
so probable that there
caseins of cow’s mi‘ll{ G
but whether
Law‘n molecule ccount for
rula of the two
,<OT wlu tlu r lll\_ diffe
isein and salts in the twe kinds of
mi‘al:.i not deter) . White-and Ladd ® have shown
that when cow’s milk is'so modified by the .addition of
hey '11;'1 cream as to correspond in its proportions -of
cen and lactalbumin te that of human milk, the
nll*m obtained by the addition of rennin or acidsis
-oarse and tough, but fine and fleceulent; resemblir
s milk.
.r.—The difference between human milk
egards the mineral matter which each
contains, has been considered in part under cow’
milk. As lmmnnn advances, the percentage of
mother’s milk diminishes; but the less is compr‘nmtn d'l
the ing 1 guantity of mi creted. Nearly all the
phesphor 31 ists i ; e(-m‘)m‘ulou.
while in cow’s milk i
- hrﬂ'ﬂ
sition of 111'111 an milk
is of mu i rtance in t feeding. An insufficient
zh t d:' creases the quantity and the guantity of
2 an abundant diet iner both. Food rich
plﬂuuh in s the s especially. Food 1'1(:11 111
fats, if digeste
The pn

lirect action on the quan-
\\'zm:r;r food increases

tity of the mu\u\n
the quantity of milk
of solids.

The f »11(,\\ ing analyses
of a luxurio > on a poorly fec & ]1‘ althy
and ‘[]u lts obix d by Lhclc“J ation of the food lxud

16.50

83

100.00 10000

The infiluence:of an-excessively nervous temperament
upon the composition of the breast milk may be illus-
trated by the following analyses of the milk of two nurs-
ing mothers whose nervous sysiems were greafly dis-
turbed 3: = 5

s
Lt

Prote

Miner

100.00

human milk, as shown by
an 11 yses, aifect chiefly the
its and proteids, the former as a le
o (laminiﬂ_nt-r‘. nm‘: the latter 11‘;(1(’;1:.:'(1. An exception
statement is sometimes seen in certain methers
o are taking a rich diet and little e i
3 proteids are both hig
2T and mineral matter are not asa r Ll]u me
ing general rules by which the
110"11‘.1 ("ﬂldl'l(‘rll\ of breast Tnilk may, in many cases, be
controlled:

I. To increase the total quantity : Increase proportion-
ately the liguids in the mother’s diet and encourage her
to believe that she will be enabled to murse her infant.

II. Te decrease ithe total guantity: Decrease propor-
tionately the Hguids in the mother’s diet

ITI1. rease the tot ﬂ solidw “'411011-91! the nu 1‘-‘-iuff
interv -

of II\lllltI‘s in the mother

V. lecrease the tots
mter‘mls = = e
of liguids in the mother’s (11:—1‘

V. Toincrease thefat: Increase the proportionef mc‘un
in the diet and of the fats which are in a readily
tible and imilable form.

To decrease the fats: Decrease the proportion
meat in the diet.

VII. Todinc se the proteid: De—-(n‘“:( the exercis

VIH To decrease the prote Increase the exer
up to the limit of faticue for the indivic hml

Pu‘a" riology of T Milk —( ohn ‘and Newmann

examined the milk of forty-ei rl:r healthy mothe
in forty-three »s. The variety
ed chiefly to the staphylococcus pyo-
and albus and the strep

 ANIMALS
en-adveoeate
infants than
wre or
the L\'ol i n i ountry
mnu‘n ficow s , the an\ led
that there is little 1‘-}'nspuc-f;
T come into exte 51 :

mﬂl\_ :11(1 m some

-'111 (llﬂll t ch s rl.mi mmim

would nece actised. and
medification would invelv: ¥ principles as those
which are applied to eow’s milk, and present the same
difficulties. The only milks, there fwit_ of practical value
to the phy an-are human milk and cow’s milk. If will
not be unprofitable, however, to submit the following
table, compiled from Hammarsten and Leffmann and
Bean, for purposes of comparing the milks of otherani-
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mals with each other and with those of human and cow’
milk as already described:

y | sugar. oipids | Mineral Total
Fat. | Sugar. “’nmnl:. Inatker solids.

milk is the term applied to

the mamms iry gland which is sometimes

seen in new-born infants of either sex soon after birth.
It shows on analysis fractions of one per cent. of fat,
sugar, and prote ds. :

1,,,”7;}\;,\ of 1[1'.'7._—1"0 determine whether riven fluid
is milk, it is only necessary to isolate the constituent ele-
ments, namely, fat, casein, and lactose.

The problem which usually confronts the chemist is,
however, not the identification of a fluid as milk, but the
determination of the quality of the milk. The methods
employed for the qualitative analy of milk are so
numerous that they cannot all be considered here. We
shall describe only the chief points in connection with the
methods most freque d. Inestimating the quality
of a given specimen of milk we -uall find it nec
make a qualitative determination of the
the total solids, the mineral matter or ash,
sugar, ,md 1119 prun_id.\' 'Th(f detection of preservatives

sidered elsewhere.
> Gravity.—The

t imate d b\ means of the lactodensimeter or
lactometer, an accurately ==1‘qdu.1nd hydrometer, the
scale of which will show specific S T from
1.015 to 1.040. The milk must be 1h<v1mwh y mixed,
care being taken to avoid the enclosure of air by tc
much shaking. If bubbles form, the density of the milk
is 1 ned and time must be allowed for the air to Tise to
the surface and escape. The instrument is inserted
gently into a cylindrical tube of sufficient height and
diameter to allow it to float freely, and the reading is
taken at the actual level of the fluid and not at the point
of the stem to which it is drawn by ecapillary attraction.
The specific gravity varies with the temperature of the
fluid, and as the lactodensimeter is graduated to 59° F.,
the milk must either be raised to this point or a correc
tion made for the difference between the actual and the
andard temperature. If the milk is above 59° F. the
actual reading will be too low; if below, it will be too

i Approximately accurate corrections for differ-
ences in temperature can be made by the deduction of
one-half of a degree of gravity for each five degrees of
temperature below 59° F., or by the addition of the same
amount for each four degrees above 59° F.

When only small amounts ut milk are available for ex-
amination, and when more accurate determinations of the
specific gravity are desired, the pyknometer or specific
gravity botile may be used. This pyknometer has, as a
rule, a capacity of 50 c.c. Tt is dried and weighed and
then filled w ith distilled water, usually at a te mperature
of 17.5° C. and then weighed again. After rinsing it is
dried and filled with milk at the same temperature, and
weighed again. The specific gravity is thus easily cal-
culated by dividing the weight of the milk by the weight
of the water.

Determination of the Total Solids.—A. Five grams of
milk are placed in an accurately weighed flat-bottomed
platinum or porcelain dish, heated on a water-bath for
one and a half hours, and then placed in a hot-air bath
maintained at 100° C. until the weight is constant. The
dish is then cooled in a desiccator and weighed. The
final weight.thus obtained, less the weight of the empty
dish, represents the total amount of solids in 5 gm. of

6

milk, and if this be multiplied by twenty the result will
express the percentage of total solids.

B. The Bal k Asbestos Method. A definite amount
is placed in an accurately weighed cy linder of perforated
metal, or into a filter paper cartrid loosely filled with
freshly ignite :d woolly asbestos. The cy hmll T is then sub-
jected toa te mperature of 100 C. until the w 1t is con-
stant, when it is cooled and weighed. The lmm in weight

ents the amount of total solids, from which the })L,l‘
centage is easily calculated.

. Formula for estimation of total solids. Hehner and
Richmond have worked out a formula by which the total
solids may be determined with reasonable accuracy, as-
-umm-rth 1t the amount of fat and the specific gravity
be known. If F represents the percentage of fat, T
the total solids, and G the figures of the specific grav-

bey r\ml the first decimal wce, the formula may

F = 0.859 — 0.2186 G; or, (2)
— T~ This same formula may be used to
0.859 <
determine the percentage of fat if the specific gravity
and total solids are known by substituting their ‘-‘l”l\c’«'
lent values and working out the equation.

Determination of Mineral Matter.—The residue ob-
tained in the determination of total solids is ignited and
kept at a low red heat until the ash is perfectly white.
The dish is then cooled in a desiccator and 1in weighed.
The difference between this final weight and the m]*fmal

1t of the empty dish represents the amount of min-
ral matter in the amount of milk taken.

Determination of Fat.—There are many methods for
the determination of the fat of milk. The most rapid

and at the same time one which will give suffi-
ciently accurate results for nearly all practical purpos
is known as the Babeock Centrifugal ![ruz’f” This pum
ess is in common use at experime sntal s s throughout
the country. It is comparatively simple in technigue and
can be applied toseveral specimens at the same time, and
is the method which will be found most useful in the ma-
jority of ca

(1) Babcock Centrifugal Method. The method is
briefly as follows: With a i['n(i.ll pipette, 17.6 c.c. of
milk are measured out and mixed with ane (Lll.l} quantity
of strong sulphuric acid (the specific avity of which
must be within 1.800 and 1.820) in a flask of special (nu—
struction. This flask has a small base, with a capacity of
about 40 c.c., and an elongated neck with a capacity of
about 2 c.c., anc aduated that each division repre-
sents 0.5 per cent. of fat. The flask with its equal vol-
umes of milk and acid is placed in an especially designed
centrifugal machine and whirled for five minutes. The
casein is completely dissolved forming a dark-brown fluid,
and the calcium saltsare pwm;nm[ui out as insoluble sul-
phates. The heat of the reaction is sufficient to melt the
fats and keep them in a molten condition. Hot water is
then added up to the beginning of the graduated scale
on the neck and the centrifugal machine is again whirled
for two minutes, at the expiration of which more hot
water is added in sufficient qlmmltn- to bring the layer
of fat which has separated well up into the neck. The
flask is whirled for a third time for one minute and then
the reading is taken. Thedepth of the fat layer in refer-
ence to the scale determines the percentage of fat in the
sample of milk taken. In taking the readings the ex-
treme points qf the menisci at the top and at the bottom
are to be considered the terminals of the fat column.

The employment of an acid of greater specific gravity
than 1.820 makes it impossible to obtain a clear layer of
fat, owing to the carbonizing action of the ac id upon the
lactose. On the other hand, if the specific gravity is be-
low 1.800, the casein will not be entirely dissolved and
part of the unchanged curd will appear on the surface.
A certain amount of practice is necessary to obtain even
approximately accurate results by this method. The
small hand machines suffice for ordins wry work, but to ob-
tain the most accurate results Elu more elaborate and ex-
pensive machines are nece and one must appreciate
the many sources of errorand ihe proper way of avoiding
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them. For these details the reader is referred to the
larger treatises on milk analysis.

For determining the percentage of fat in skimmed milk
and in creams, special forms of flasks are used.

The Luz'a‘o‘ ope. The }acursc—ope s an instrument in-
vented by Feser, the principle of which is based on the
fact that the np1ur\' of milk is due mainly to the fat
globules in suspension, and that the greater ‘the dilution
needed to reduce the npcu ity so as to allow the passage
of light, the g be the fat percentage of the
zm_ﬂ\_. The lactoscope consists of a wide al tube con-
taining in the constricted lower end a milk-glass eylin-
der, the wall of which is just 4.75 mm. from the sur-
rounding tube. The larger cylinder has a double scale
showing the number of cubic centimetres of water used
in the dilution, and on a corr esponding level the percen-
tage of fat indicated by the dilution. The smaller cylin-

which is inserted into the constricted portion of the
larger cylinder, is marked at regular intervals by several
illi.]ll\' heavy black lines.

In ng the lactoscope to determine the percentage of
fat present in a sample of milk 4 c.c. of the specimen are
placed in the instrument through the opening at the top
of the larger cylinder. Water is then added, little by lit-
tle, until the opaci v of the mixture has been so rec duced
that the black Uld/ul lines on the smaller white cylinder
can be discerned so distinctly that they can be counted.
The height of the }iquid on the scale is then noted and
the fat percentage indicated.

This method, while yielding fairly satisfactory results,
depends so much on the individual equation of the ob-
server and on the outside conditions, such as the intensity
of the light, that it is not to be relied upon for very ac-
curate quantitative work.

The Paper-Coil Extraction Method. For the most ac-
curate determination of fat, use is made of a Soxhlet
extraction apparatus. The apparatus consisits of three
pieces which fit together by ground glass joints. The
top piece is an upright Liebig condenser, the coil of
which opens into the main cylinder of the second piece.

s :ond or middle piece, in which the extraction proc-
ccurs, consists of a large tube sealed at the bottom,
from which a narrower cylinder with an open end pro-
jects downward connecting with the third piece, which
is a simple flask. The two cylinders of the middle piece
are connected by a side tube which opens into the upper
portion of each, and also by a siphon which opens from
the side of the bottom of the large cylinder, extends up-
ward parallel to the main cylinder, then turns downward,
piercing the middle of the wall of the lower cylinder and
terminates within and just below its lower end.

The method of extraction is asfollows: A strip of filter
paper, free from substances soluble in ether and alcohol,
and made into a coil is dipped into a beaker containing a
definite amount of milk, carefully weighed, and kept
there until nearly the whole amount has been absorbed.
The beaker is then weighed and the loss in weight repre-
sents exactly the weight of the mﬂkab\mhc(l by the filter
paper. Thecoil is then dried inan air-bath at 100° C. for
one or two hours, and is then inserted into the extractor
of the Soxhlet apparatus, a piece of absorbent cotton hav-
ing previously been placed in the bottom to prevent the
entrance of solid particles into the siphon tube. If de-
sired, the coil may be placed in a cartridge of thick filter
paper which fits within the cylinder. The flask consti-
tuting the third and lower part of the apparatus is then
(fuffullv weighed and filled with ether or whatever ex-
tracting agent is used, and the three parts of the appa-
ratus are then connected. The flask containing the ether
is heated over a water-bath, causing the ether to volatil-
ize, and the vapor which passes upw anl through the side
tube into the extracting chamber and thence to the con-
denser is re-condensed into liquid form and drops from
the condensing coil into le extracting tube and upon
the milk, the fat of which is to be extracted. This proc-
ess continues until the condensed liquid has attained a
sufficient height to cause the siphon to acf, at W hich
moment the ether with its extracted fat is siphoned

downward into the flask from which the ether was
originally volatilized. J.he volatilizationr continues, and
the c\immmﬂ' chamber is filled and f.l'ﬂptlt‘(] as often
as is nuesmr\ the non-volatile fat remaining in the flask
and the vaporized ether repeating it

fat in the milk within the extracti hamber has been
transferred to the fi: When the pluu has been re-
peated about twelve times the flask tached, the
ether is vaporized off, the flask is cooled and again
weighed, and the increase in the weight represents the
we rht of the fat extracted from the known weight of
111111\ from which the 1)uuutdrre of fat is easily caleu-
lated; that i y ie milk absorbed by the
paper coil is to the increase in the weight of the flask as
100 is to z.

Example: The difference in weight of the beaker con-
taining the milk hetme and after the insertion of the pa-
per coil was 4.98 gm. ; the increase in the w Ll"‘h[ of the
flask after distillation of the ether was 0.180 gm.; there-
fore 4.98 : 0.180 :: 100 : . z = 3.61 — the fat ptrcu_ltaf_fe
in the milk. . 7

The Werner-Schmidt Method. Another method for
the accurate determination of fat in milk is known as the
Werner-Schmidt method. For this process 10 c.c. of
milk and an equal volume of hydrochloric acid are boiled
in a test tube or heated in a steam-bath until a dark-brown
color is produced. The mixtureis then cooled and shaken
with 30 c.c. of ether, and after standing the supernatant
ether is withdrawn by means of a pipette. This proce-

eated several times with small amounts of

All the ether thus obtained is collected in a

hed flask. The ether is then distilled off leaving

a residuum of fat which is heated to constant weight,

cooled, and weighed again. The gain in weight of “the

flask equals the weight of the fat extracted from the 10

c.c. of milk. The process may be simplified by placing the

milk and acid in a graduated test tube and shaking with

ether: An dl;qdnt part of the ether solution may then

be withdrawn with a pipette and evaporated to dryness

and weighed. The weight of fat in the whole amount of

ether can then easil omputed. Correction must be
made for the specific g ty of the milk.

Example: L 10 c.c. of milk of 1.030 specific gravity is
used, the weight of the milk is 10.30 gm. If the weight
of fatleft after distilling off the ether is 0.385 gm.. which
191\1 esents the amount of fat in the 10 c.c. of milk origi-

dly used, the percentage of fat puq( nt is ('L1=-11\’ deter~
mmed by making the proportion 10.30 : 0.385 :: 100 :
# — 3.78 — the percentage of fat in t]w nnH\.

The Babcock Asbestos Method. In this process, the
milk is treated in the same manner as described above for
the estimation of total solids, and the fat in the residue
thus obtained is extracted in a Soxhlet extraction appa-
ratus, the technique and computation being the same as
in the paper-coil extraction methud described above.

Determination of Milk Sugar er Lactose deter-
mination of the amount of ]ﬁ(‘IDSL in milk nm}' be made
by titration with Fehling’s solution, by polariscopy, or
lﬂ gravimetric analysis b\ the Soxhlet-Alliha method.

A Titration with Fehling’s Solution. The geners:
principle of this method is the same as that which under-
lies the estimation of glucose in the urine. Details as to
composition of the solutions and the technique of the test
will be found under Urine. The especial points in ref-
erence to milk analysis may be briefly stated. Twenty-
five cubic centimetr of milk carefully measured in
a 25 c.c. pipette are placed in an evaporating dish and
diluted four times with water, and then heated to 40° C.
The casein is then precipitated by addition, drop by
drop, of acetic aci irring L(h‘bulﬂﬂ\ until the curds
and clear whey have separated. The whole amount is
then transferred to a graduated 500 c.c. flask and diluted
with water up to the 500 c.e. mark, and a portion filtered,
the filtrate being used for the titration. Ten cubic centi-
metres each of the Fehling’s solutions A and B are care-
fully measured out with a 10 c.c. pl])ettb and mixed in
a tlask, and brought to the boiling point. To this solu-
tion the sugar solution is added from a burette which is
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graduated in tenths of a cubic centimetre, until the blue
color of the copper solution is entirely discharged, the

same precautions being observed as in the test for glu-
cose in the urine. The calculation of the sugar percen

tage is then easily made. If 80 c.c. of the diluted whey,

that is the solution containing the lactose, are required tc

D

reduce the 10 c.c. of copper sulphate used in solufion A,

the amount of wndilu frri whey w ‘m h would be requirec
would be 1.5 ¢c.c of the : having been dilutec
to 500 c.c.). . knn\\' that tt_) c.c. of solution A will be
] exactly 0.067 gm. of lactose.
I.r_-d \\']mv contains 0.
, fore, v be expres
: 0.0 @ = 4.46,
e of 11L ose in the 111111\
greater degrees of accuracy are desired, Soxh
let’s and Allihu’s vimetric method, or some modi
tion of it, should be used. A good description of
technique of the process will be found in Sommerfel
book.®
B. Determination of tose by Polaris A
method is rapid and s rate. The description of
i1 (-11\ involved in the use of the polariscope wi
found elsewhere. The method in s (\'pc«:t:l apy
tion to milk analysis is briefly as : I'm) a fl

(-n: in which the sucrose norr

weighed 65.95 gm. of milk and 1
mercuric nitrate of pharmacopeeial s

The solutions are thoroughly mixed and

the 102. 6 c.c. mark. If the instrument used

1
1

sucrose normal weight of which is 16.19 s 40.99 gm.
of milk are taken and the dilution is made up to a 101. ﬁ

c.c. mrk. Thc contents of the flask are th:,—u fi

through dry filter paper, and the 200 mm. l"h.\t‘l’"\'h\.li\h

tube is filled with the filtrate. The reac

when the field of observation is uniform, when div

by two, gives the percentage by w eight of lact
Determination of Total Proteids—When tﬁ{ 1 proteids

alone are to be estimated, 1n;~;wu tiveof £

portions of the caseinogen, lactalbumin,

lin, we may resort directly to the ]\‘\L]\Lllh proces

approxi r accurate results may be obtained by tak

ing the dif n(_-v between the total solids and the sum of

jeldahl Method. Five
sulphurie acid of 1.840 specif
and ammonium sulphate) and n
are introduced into a Kjel
an inclined '!an-]tunl and
the acid, until froth ce:
boiled until it is ¢
heat is then withdre X
ganate is added in sm 1 \*\i ) Turn Iln ﬂuul a
manen T ecolor. Themixtureisthenc
and red i ] 1 .\\\ltlIilL

hl flask thoroughly with disti
ts of pumi About half
ded to prevent bumping, 211:11
ent. i i

re not completely d:_- ‘::np;'

T li\. n amL to lllL‘ distilling flask with its conte
of a saturated solution of sodium hyd to make
reaction r alkaline.

The sodium hydrate should be added slowly to a
the ation of too much he which may cause
or s of the ammonia to be volatilized and lost,

i ise to a ¢l derable source of e - It is o
desirable to immerse the distilling flask in ice water pr
to r'm addition of sodium hydrate, so as to keep dow
the temperature of the mixture The flask is nes <
nec .ul with a Liebig conder , to the further
which is attached a |
to reach to the bottom of ¢
is to be distilled. Into thi
decinormal solution of sulphuric ac

298

sk is then heated until about 175 c.c. of fluid has been
distilled, when it is fair to assume that all the ammonia
has been carried over into the flask containing the deci-
normal sulphuric acid. Eight or ten drops of methyl
orange is then added as an indicator, and the degree to
which the sulphuric acid has been neutralized by the
ammonia is estimated by titrating with a decinormal
solution of sodium hydrate. From this difference in
strength of the {Lf'i\lll}' the amount of ammonia is calcu-
1d from this the amount of nitrogen. The '-!u'mnt
gen multiplied by 6.25 (the factor for milk)

the total proteid. The result includes the small

tage of nitrogenous extrac tives.

B. Method of Ritthausen. This method depends upon
the p pitation of the total proteids by means of copper
sulphate and sodium hydroxide The proteids of colos
trum milk are only ps wrtially precipitated by this process,
and it werefore not always applicable. An objection
to this 1 thod, and also to other n:uhml\ ir: y
precipitation of proteids, is the pos
tives m be carried down at the same
modifi on or Ritthausen’s method may

C. Total Proteids by Difference. If the perc
total solic known, the 1nm; proteids

sum of the p

from the per
It is obwvious, hu\'\ hat any e1
of the fats orsug 1 eral matter, will by this method
give rise to ¢ aceurs in the percentage of proteids.
wination of Casein and Albumins Sep / i

importance of the difference between proportions of ca-
seinozen and lactalbumin in human milk and cow’s milk
has recently been cmphasized in connection with the use
of whey-cream mixtures in 1 ng.55%%
ods for the quantitative dete 111.i1m15m1 of these f'ml‘m‘
ences in proportions do not attempt to eliminate the pos-
sible souree of error due to nitrogenous extractive

By precipitation with magnesium sulphate.
method suggested by Lefimann and Beam is as f Jln\\ -
Twenty cubic centimeires are mixed with a saturated
solution of MgSO, and the powdered saltis added to satur-
ation. The mixture is we d in a graduated measure
with a small amount of the saturated solution of MgSO,,
the volume noted, and the whole allowed to stand until
separation takes place. The liquid is then filtered, as
much as possible of the clear portion being first drawn off
with a pipetteand passed through the filter. An aliquot
portion of the filtrate is taken, the albumin precipitated
by a solution of tannin, acid, and the nitrogen in the
precipitate deu;rmim-ll h_\' the I{‘-n-‘.ilui'.l process. From
this the i
the cs > mined 1‘\ su hthu fin
of lactalbumin from that of the total pr
source of error will exist due to the fact tl
lactoglobulin will be precipitated by the m

1 - and will therefore be included in the pl‘

caseinogen.

*RODUCTS OF MiLg.—Butter.—Bu 'zr the most valu-
able product of milk, is ms by the chur g of milk or
cream by which proce t 'S sce and
form a mass contain 1€ n-ﬁ.i\-nh i
\\iil\ very different proy 15, The 1 por ion
w h 1 Temains as a by-product is called butter and

1 to some extent as an article of di The com-
of butter varies greatly according to the charac-
1e milkk used and the ]\1(]-11@1011‘
on gives the followi

1e analysis of

Butter. Butte z't'mlk
Per cent. | Per ¢

B.00
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Cheese and Wley.—Cheese is prepared by the action of
the rennin ferment on milk, by which pl‘u([‘-a the casein-
ogen is coagulated, carrying down with it the fat and
traces of sugar, lactalbumin, and mineral matter.

The fluid portion which remains after the separation of
the cheese or curd is the whey. The latter is used as food
in very difficult cases of c i feedi

There are a. great many v
composition. They mm‘ be made from skim 1111{_{
whole milk; from cow ilk, at’s milk,
milk. Richmond class into two el

I. Soft Cl s: These are m:mc h\' _Coag
caseir

_LU‘L‘TlllltlbLﬂt
o tel957 PO

from milk a
“heeses made from whole
Cheshire, Duhlop Edam, and G ola.
¢) Cheeses made from 1‘-:1L'ti;11h s > ilk, as Par-
mesan, Derby, Grt i
Roquefort chee red from sheep’s milk.
There is sti H another y of cheese, not made by
> the milk and allowir

ss of chee
rried on by different
1e different flavors are I
owth.

i of cheese i \'cl‘}‘ grl:n.r. ‘With the
exception of the chees made £ :kimmcd .mlA
chieese may be considered to be approxi I

1e- tdud proteid. The subject is mun.h of suffi-
1t importance to the 1 «nmn m\\,x ant mr;xkins
the space whic 1‘ WOt

the different Vl-LriQri

The analysis of
per cent. , fat 0.32
sugar 4.79 pm ((ut
somewhat hi

s of whe s
gations of the United Stat
(Bulletin 28) whey contains one ; er cent. of ;_notuids. es-
timated as total nitrogen. White and Ladd found almos
identically the same per age. Monti also found that
the pmunl~ vary imm 0.83 to one per cent. The percen-
tag pr v according to the method of
ms 11\111u the w hm If old milk or skimmed milk is used,
larger percentages are found than if the whey is made
from fat-free milk—that is, from milk from whiclh the fat
has been almost completely removed by means of a cen-
trifugal separator. In the latter case, only traces of fat
are present so small in amount that they may be dis-
regarded in calculating percentage modifications. The
economy of using fat-free milk in obtaining whey is self-
evident.

Lactose or Milk Sugar.—Lactose or milk sugar is pre-
pared commercially by evaporating whey ¢n vacuo, after
the lime has been neutralized by means of acids, and the
solution clarified by alum or by other means; it has the
composition of a galactose slucoside and undergoes hy-
drolytic cleavage by acid vielding a mixture of galac-
toseand glucose. 'T'he meost common form isthe hy drated
milk sugar obtained by crystallization from water. Its
water of hydration is given off at 130° C., and, as stated
above, it is converted into a lacto-earamel at 170° C. and
melts at 218.5° C. It exhibits multi-rotation. Its rota-
tory power is diminished after contact with water for
tw L-Ill\'-TOLll hours or more.

Milk sugar has the property of reducing alkaline solu-

f salts of the heavy metals, and on this property

d Fehling’s test for sugar. Ten cubic centimetres

of Fehling’s copper solution co espond to 0.06769 gm. of
se, whereas in cane sugar it is 0.059 gm., and It

se 0.05 gm. The lactose of cow’s milk undergo
mentation only with the enzyme lactose. The lactose of

:zl rmtn I U 65 pu cent.
i = fmu :1 in analy-

mare’s milk, on the other hand, readily undergoes alco-
holie fermentation, mdzcatmw a difference in the chemi-
cal nature of the two st It is also possible that the
lactose of human milk zili(j Lha.t of cow’s milk differ chemi-
cally. Milk sugar is not so readily soluble in water as
cane sugar. In the modification of milk, by sugar solu-
tions, twenty-per-cent. solution represents the practical
maximum d > of coneentration that can be used.
Condensed Milk.—Condensed milk, or “evaporated”

milk, is prepared comr ally by evaporation of milk

ut one-third or one-fourth of its volume. I
be made from whole milk and be rich in f
skimmed milk, the usual source, and be very

J (o] ’llL‘LLL (1\‘( ()Ihﬂ on, cane St g;ll

about one and on
lIuchmomi]

change.
The composition of European samples of conder
milk as given by Konig is as f

Condensed milk
a

of the i
country,
accordin

en h\- rh« mhlu that condensed milk diluted

in fats, and in the larger di-

insufficieney of such

food as a substitute f t s milk is apparent.

This aspect of th ion is more fully discussed in the
article on 7 ificial Feeding of.

Milk Pow —Milk powder is prepared by the evapor-

ation of mil reuo to dryness. Twoanalyses of speci-

mens are given by Richmond:

Per cent.

'[")
|

5
3
9
4.9

= 2

3.2

.',n

Mtk ,—Peptonized milk is prepared by

= milk to the action of the trypsin ferment, the

active proteolytic enzyme of panereatic juice. Biearbo-

ng u of soda is added as the trypsin is active only in an

line medinm. Thetrypsin is obtained from the pan-

uea:of the pig. 'The preparation is known commere ially

as “ Extractum Pancrea The process usually em-
ployed is that recommended by F! airehild.

One pint of fresh cow’s milk and four ounces of water
and five grains of extractum pancreatis and fifteen grains
of sodium bicarbonate are added. The mixture is raised
to a temperature of 105° F. and is not allowed to go above
115° F. for fear of destroying the enzyme, thereby check-
ing the process. The bottle is shaken from time to time.




