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THE DETECTION, CHEMICALLY,OOF COlillENSED MILK IN ICE CREAM. 

troduction: 

- This study was taken up at the suggestion of the Pure Food 

Department of Virginia, and a preliminaty report containing a sugg etion 

of the method most likely to give results was submitted by one of the chem

ists of that Department. 

The propos d method as based on the theory that the process 

of condensing milk causes a portion of the fat to re 1st all methods of 

xtraction in general u e; that not only do the usual methods of ether ex

traction fail to recover all the ~at from condensed milk, but that results 

re the same with the Babcock Test and all its modifications. Using this 

theory as a basis, a method of procedure was submitted for the complete 

recovery of the :ffat, and it was concluded that the difference in results 
I 

obtained by it and by one of the old methods would be evidence of the pres-

e~e of condensed milk. 

Principle of Procedure: 

In dealing with this problem it was necessary first, to 

establish as' basis on which to work, some difference between the com-

osition or properties of condensed milk and the subst Lnces with which 

it is mixed to make ice cream, - secondly, to show that the differences 

when found w s £ definite one under all conditions, - thirdly, the dif

ference must be of such a character and magnitude that it can be used as 

onclusive evidence. / i th these two essentials in mind a review of the 

ork of chemists in comparing the different methods of fat extraction 

111 be made, then other phases of the problem will be taken up. 
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Review of ork on Fat Determination in Condensed ilk: 

In 1905 G. E. Patrick reported as follows: 1 "The difficulty 

of extracting fat from sweetened condensed milk by the usual method was 

quite well known, Geisler having investigated the subject and found that 

very good results could be obtained by using only 1 gram of condensed 

milk with 3 or 4 grams of water, drying, and extracting for a very long 

time." G.E.Patrick further stated that in his opinion one of the methods 
. 

in which the fat is set free by an acid is preferable to the ether ex-

traction n:e thod for analysis of condensed milk. 

Previous to this, 2Leach, of assachusetts, used a modifi

cation of the Babcock method for sweetened condensed milk, and 3Farrington 

published another method later. 

Leech's modification is as follows: 

Preparation of Sampl : Mix thoroughly by transferring 

the contents of the can to a laxge evaporating dish and working it with 

a pestle until homogenous. Weigh 40 grams of the mix d sample in a 100 

c. c, sugar flask and transfer thereto by washing, and make up to the 

mark with water. 

Fat. 4 - Measure 15 c.c. of the above 400/4 solution, corre

ponding to 6 grams of the condensed milk, into a Babcock text bottle. 

Jill nearly to the neck with water, add 4 c.c. of Fehling's Copper solu-

1. Rp t • • 0 • A • C • , 19 0 5 • 
2, Food Inspection 
3, ,1isconsin Seven teeth Annual Report 1900, P. 86. 
4, Leach, Jour. • Chem. Soc. 1900. 
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tion and shake thoroughly and rapidly, separating the precipitated pro

teids and fat by means of a centrifuge,l or the precipitate may be al

lowed to settle of itself, which it does more quickly in the cold. With

draw the supernatant sugar containing liquid by means of a small stemmed 

pipette with a wisp of wet absorbent cotton twisted over the bottom to 

serve as a filter. Wipe off the cotton into the bottle on withdrawing 

the pipette. Give the precipitated proteids and fat two additional wash

ings as above by shaking with water, separating the precipitate and re

moving the washings with the pipette. If the precipitate is caked hard 

after centrifuging, use a stiff platinum wire as a stirrer. Finally, 

add water to an approximate volume of 17.5 c. c. and 17.5 c. c. of H2S04 , 

and continue test as in Babcock rm thod, multiplying the reading by 3 

for the pa.rcentage. 

The Farrington Test is as Follows: From 40 to 60 grams 

of condens d milk are weighed into a 200 c.c. graduated flask; about 100 

c. c. of water ar add d and the solution of the condensed milk effected. 
I 

!he flask is then filled to the mark with water and after mixing thorough-

1717.5 c. c. is measured into a Babcock test bottle. bout 3 c.c. of 

the sulphuric acid commonly used are then added and the milk and acid 

ixed by shaking vigorously. The milk is curdled by the acid, and th 

urd and whey separated somewhat. In order to make this separation com

compact the curd into a firm lump, th test bottle is whirl 

six minutes at a rather high speed (1000 rev.) in a steam 

centrifuge. 

The chamber in the tester should be heated to about 200° F. 

done either by the exhaust steam or a valve and pipe. After 

steam driven centrifuge may be used but it is better to centrifuge 
in the cold to prevent caking of precipitate. 



whirling, the bottles are taken out, and by being careful not to break 

the lump of cu.rd, nearly all the whey or sugar solution can be poured 

out of the neck. Ten c. c. of water are then poured into the test bottl 

and the curd is shaken up with it so as to wash out more of the sugar. 

Three c. c. of acid are now added as before, and the test bottle whirled 

a second time in the centrifuge. The whey is decanted again and the sec-
~~ 

ond washing removes so much of the sugar that what remains will not inter-

fere with tho test. The curd remaining in the test bottle after the sec

ond washing is shaken up with ten c. c. of water, and to this water emul

sion of the cu.rd the usual amount, 17.5 c. c. sulphuric acid is added and 

the test completed in the usual way. The amount of fat finally obtained 

is calculated to the weight of condensed milk taken. 

When 60 grams of condensed milk are used in a 200 c. c. 

flask, each 17.6 c. c. of the 200 c.c. is equal to 5.28 gr. of the sam

ple tested. 

The Gottlieb ]~thod 1 is now the official method in Swed n 

and Denmark for the determination of fat in skim milk and buttermilk, re

cent work by European chemists having shown that the ordinary e ·ractton 

methods give too low results for milks low in fat. The Gottlieb rethod 

is as follows: 

Ten C. c. of milk are measured into a glass cylinder three 

fourths inch in diameter and about 14 inches long (a 100 c.c. butette 

or a eudiometer tube will do); one c. c. concentrated ammonia is add 

ed and mixed thoroughly with the milk; the following chemicals are next 

lLandw. Versuchs.-Stat.,1892, 40. 



added in the order given; 10 c. c. of 92 per cent alcohol, 25 c. c. 

of washed ether, and 25 c. c. of petroleum ether (boiling point below 

so° C), the cylinder being closed Vlith a moistened cork stopper and 

the contents shaken several times after the addition of each. The cyl-

inder is then left standing for six hours or more. The clear fat sol

ution is next pipetted off into a small weighed flask by maans oof a si

phon drawn to a fine point, which is lowered into the fat solution to 

within 0.5 c. m. of the turbid bottom layer. After evaporating the 

ether solution in a hood, the flasks are dried in a steam oven for two 

or three hours and weighed. 

In the case of products high in fat a second extractim 

with 10 c. c. of ether and petroleum is advisable in order to recover 

th last traces of fat. 

F. H. wo111 submits reports of work done by seven dif

ferent chemists on condensed milk. The Babcock centrifugal method as 

modified by Leach, that of Farrington, the Babcock asbestos extraction 

method and the Gottleib method were used. 

The following table gives the results for fat by thos 

chemists. 

1 Rpt. A.O.A.C. 1906. 
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In the discussion of the results given in Table 1th 

following points are to be noted: 

The necessity of the double extraction in the ether extraction 

method with both sweetened and unsweetened condensed milk. 

The Leach method is provisional only, and with it should be used 

the double extraction method with intervening removal of sugar to in

sure complete recovery of the fat. 

The average results obtained by the Gottleib and extraction methods 

are almost identical. 

The original Babcock method is not applicable for e~her sweetened 

or unsweetened condensed milk. _ 

The Gottleib method as compared · with the extraction rrethod for fat 

in dried milk and milk powders was investigated and reported in 1906. 1 

The results showed plainly that the ordinary ether extraction of fat 

in dried milks give lower results than the Gottleib method, the differ

ences ranging from about 0.5 per cent to 2.5 per cent in dried milks 

high in fats, with the average difference of 1.30 per c nt in favor of 

the Gottleib method. 

This latter method is particularly applicable to milks, skim milks, 

and buttermilk low in fat. 

Later a comparison was made between the Roese-Gottleib method, 

(one extraction) which is essentially the same as the Gottleib method, 

previously described, except in the amounts of the reagents used, and 

the dams rm.thod, (extraction on strips of paper) with two extractions. 

With answeetened conlensed milk the majority of the Roese-Gottleib de-

l Rpt. A.0.A.C. 1906, P.104. 



terminations (one extraction) were higher than the dams determinations 

with two extractions. The reverse was the case with sweetened condensed 

milk, but the uery arose whether or not two extractions by the Roes -

Gottleib method would hav raised the results to those of the dams methdd 

ith buttermilk the Roese-Gottleib method gave higher 

results than the ·dams method. 

Further Work by Official Chemists: In 1909 1 th instructions as pr -

viously given for the Roes -Gottleib method were unmodified. For the 

extraction m thod instructions were as follows: 

Prepare strips of soft white filter paper about 4 by 24 

inches of the quality of the S & S Ho. 597, by soaking two or thre 

hours in alcohol and then, after thoroughly drying in the oven, extract 

several hours with ether, or until no residue is left from the ether as 

it comes through. Distribute 10 c. c. of a 20 pr cent solution of the 

condensed milk, (previously prepared as direct din Circular No. 43, 

Bureau of Ch mistry • 8) carefully over the whole surfac of the dried 

paper. (Thi is best done by attaching one nd of the p per to som 

object and holding the other out straight so that th pip tte can b 

emptied by p ssing the point back and forth over the mole surfac • To 

dry the paper suspend it over a copper wire in the drying oven, her 

it will thoroughly dry out in two hours, or much more rapidly than if 

coiled up, or put in a tube. Af'ter drying roll up in a coil, wi. nd with 

thread or small copper wir, place in the extractor, and extract for 

not less than eight hours. emove the coil form the extractor, loosen 

1 pt. A.O •• C. 1909. 



the wire or thread, dry,a d suspend in 500 cc of ater or t hours, 

then retur the coils to .e ove and dr as befor, and extract ag in 

for not less than five hour . ive cc of ilk ~nd a coi 4 b inche 

can be used if pref.erred. 

The followin Lablo gives the results, each determinat·on 

being made by a different chemist . 

Table 3 o 

veetened Condensed ilk . 

ouble Extraction . Gottleib . 

• 4 

• o . 16 

. 14 • 0 

• 1 • 

10 . 0? 9 .44 

9 . 48 . 39 

9 . 39 9 . 28 

9 . 35 .40 

. 82 9 . 

11 June 1 09J. Hunziker orked on the extraction of fat 

in uns eetened evapor te il b modified methods . 

n u ust 1909 2 G •• atrick co nt d as follow on ft 

analysi in co densed milks . . e sa · d n to the methods for fat in 

1 Bul . 134, Purdue xp. t . 
2 ... . · i .,_roceedin s 190 • 



condensed milk , swe tened and un s1 etened , we ave in this 1 boratory 

used exclusively the h O se -Go t leib ~e od fort re years p st d 

believe it to be correct . ~n view of _rofessor tlu · ik r's recent cl i 

that the o e- ~ottl ib met· od gives low results, in co parison wit 

his modified extraction method , I shall, during the next few months, make 

some criticul studies of both these methods. 

n the follo~ing year, 1910, the . O.A. 0~ fter using 

Hu.nzi er's m thod, adopted a recommendation that the Boese -Gottl e ib 

method be made provis · o al fo1 the determination of ,tin condensed 

mil bo1h s reetened and unsweetened . 

n the next year, 1911 , ssociate eferee, ·~· 1 • aul, de

scribed anothe met od a· follows: 
. 

Into a 1 , 00 c. c. beaker, weigh 100 g1ems ( ream 50 grem) of the 

m er·a1 •• dd 300 cc water, mix thoroughlJ, and bring to a boil . 1hen 

add, 1hile boiling , very gradu lly , 5 cc of Soxhlet's copper sulphate 

~elution, diluted "it 100 cc ter . 

In a Buchner funnel vet a filter of suitable size and of loose 

texture. Filte1 with suction and w sh three ti es with a little boil

in~ water . Filter as dry as possible • • ~emove the cake, hich shoula 

be dry enough to be broken up easily bet en the fingers . Break into 

s all particle and dry in the open air overnight . Grind in a mortar 

- ith ufficient amount of anhydrous copp r sulph- te (usually 25 gram 

is enough) ad let tan:1: for a few minute , or until the p oduct eems 

ui te dry and not at all lump- . 

Put a layer of a ydrous copper sulph te i. t i e 



tube of a large extractor and then add the powdered mixture. Place 

loose plug of cotton On top of the mixture and d extract with or

dinary ether. The ether should be poured into the extractor and allowed 

to percolate tMough before the heating is begun. pproximately 50 cc 

of the solvent will be re uired. Dr and weigh the fat. 

Rasul ts by • · • aul. 

Vanilla Ice Cream. 

Fat oes ~-Gottleib 

Fat recovered from 100 grams 

Evaporated Milk. 

Fat oese -Gottleib 

Fat from 100 grams 

Condensed ilk: 

Fat oeee~-Go tle b 
• 

Fat from 100 grams 

Per cent 7.58 

Gram 7.61 

Per cent. 7. 83 

Grams 7.68 

Perce 

Grams 

9.03 

8.96 

It would seem from the above results tmt the Paul method is 

not as applicable to condensed and evaporatei milks as the Gottleib 

method. 

eviewing now the results of this series of methods we 

are led to conclude that the Babcock method as modified by Leach and 

the O l 1 method, which are both provisional, also the double 

extraction method with ether are recommended at present for the deter

mination of fat in condensed milk. 
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Table 4. 
Table showing magnitude of differences of results 

in analysis of condensed milk for Fat. -

.eetene. dam 

0-w7eete ed 

eetened 

eetened 

I a 7. 55 . 
a 7. 61 I 

i a 7. 50 j 
· 8 7. 86 
: 9.64 
a 9.54 
a 9.56 

·a a. 29 
a 8.36 
a 7.0 
a 7.06 

I a 8. 83 
9.05 

I 8 10.03 
1 8 10.06 

a 
a 8. 10 . 

8.24 
' a I a s.oo 
I 7.80 

I 
I a a.6 

: 8.63 
a 8.16 
a 8.56 

i 8 8.1 
8.04 

a a 7.01 
8.52 

L.Gottleib 
7.26 
7.1'/ 
7. 24 
7.90 
9.67 
9.68 
9.68 
8.47 
8.40 
7.12 
7.17 
8.72 
8.74 
9.55 
9.49 
7.87 
8.61 
8.15 

8.41 
8.49 
8.32 
8.64 
8.04 

8.50 
8.70 

7.98 
7.96 
7.80 
8.30 

a - double extraction. 

' ! 

I 
. 1 

From Official Prodefi~i~6~k~ O. C. 
, .. ~ :7dSa_:-:-: 

1 , Old l od. 
sbesto Leach I Farrington h ethod I ethod 

a 
a 7.66 
a 8.52 
a 7.90 
a 8,02 
a 8.47 
a 8.12 

7.91 

' i 
l 
I 

8.05 I 

1 8.1 
i 8.4 

8.1 

8.1 

7.75 I 
! 
l 
l 
I s.20 
l 

I 
l 

8 .32 
8.10 
8.25 
8.40 
8.70 
8.50 
7,80 
7.95 
8.10 
8.55 
7,2 
7.5 
7.20 
7.20 
8 .40 



Table 4. (cont) 

. o . .ti• • 

!Water Leached Double 
Extraction. Gottleib .• 

7.89 
7.78 
8.25 
8.11 
9.36 
9.16 
9.20 
9.29 
9.44 
9.39 
9.26 
9.40 
9.88 
7.68) 

11 

1l 

II 

n 
11 

" 
tr 

n 
n 

8.54 
8.45 
8.04 
8.05 
9.36 
9.09 
9.14 
9.19 

10.07 
9.48 
9.39 
9.35 
9.82 

) 
7.83r 
8.34 
8.47 
7.94 
8.08 
8.26) 

) 
8.23) 

8.70 
8.70 
7.20 
7.20 

tudy of the Results Given in the Preceding Table 

Tu ay Be ummarized in the Following Table. 

. Summary verages. (Compiled from above table) • 

7.82 

1l 82 

8.02 
7.98 
8 .06 

8.15 

dams. Gottleib. Asbestos. Leach. 
I 

Farrington, ! 01% ~~od !Paul Times 
Compared. I Ba • jBab • 

l I 

I 
2 8.66 8.69 I l 8.61 8.52 
l 7.87 7.66 8.05 7.75 
1 8.49 8.12 
4 8.19 7.98 8.09 
1 8.41 8.4'7 8.10 8.20 
9 8.11 8.09 7 • 92 I 

7 8.29 8 .04 ; 

3 8.39 8.13 1 
7.98 8 8.13 

In no case was the average difference gre ter than o. 39(,o. 



From th i s summary of analyses it will be seen also that th 

Gottleib method gave highest results , when compared with the Double Ex

traction method, 17 out of 32 times . However, the Double Ether Extract

ion method gave a slightly higher average per cent fat . 

The Gottleib method was hi er then the sbestos 5 out of 6 times. 

ff rr n JT H n H Leach 3 TT IT 4 n 

n lT lf TT ff n Tl Farrington in a single trial 

" n H TT If Tl ff Babcock in a single trial 

n H n 1T " 1f n ad.Bab . 7 out of 12 times. 

If If tT TT " TT 1f Paul 3 TT tT 5 " 

It is safe to assume that the Gottleib nd ouble Extraction 

methods are the most reliable for fat determination in condensed milk . 

EXPERIMENTAL ORK. 

The plan outlined involved comparative fat deter

miniations with condensed milk alone and later with this subst nee in 

ice cream. Fe of the former were made because of the conclusivenes 

-of the mor authoritutive d ta given by official chemists and outlined 

here. Te methods of analysis were essentially those as given in the 

A. O. .• • eports . 
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Conclusions on Fat Analyse.a. 

The extraction method on paper strips, with soaking in 

dilute acetic acid between extractions, and the Gottleib method with 

two extractions, are the most reliable for ark with ice cream. No 

differences that are shown could be used as evidence of the presence 

of conden ed milk. However, if but five or ten per cent of condensed 

milk was used in the ice cream batch, these differences would be so 

small that they would be well within the limits of error of variations 

arising from lack of uniformity in conditions under which different 

analysts work. 

ummarizing the averages of fat extractions for ice cream 

the extraction method was 0.287 per cent and the Gottleib roothod 0.177 

per cent lower than the calcul ted fat. 

eview of ork on Fat Extraction. 

Reviewing all the results of the work on f~t determination 

the points to be noted are s follow: 

l. There is a 1 rge variation in results by different methods. 

2. here i a variation in results with the same ethod when 

used by different m nipulator • 

3. The vari tions are not constant but may be great or small. 

4. mhe variations in results by the same rrethod may be great 

or sm 11 

5. igher re ts on the average are secured by same method. 



The above conclusions show that the differences seem to 

be too variable to be of a y determinative v lue when they are to 

be used as · evidence of the presence of condensed milk. The resist

=nce of different brands of even batches of condensed milks to ex

traction agents must vary considerably, so much so that no definite 

conclusions could be drawn. uoreover, any method that is based on 

the pa~tial extraction of the fat must alw ys be more or less v~ria

ble in the hands of different manipulators working under different 

conditions. herefore the solution of this problem cannot be obtain-

ed by differences in analytical methods. 

lbumin in Condensed ~ilk. 

One import nt difference between all condensed milks and 

raw, unheated milk is that they have been subjected to heat for a con

siderable len th of time. This fact fonned the basis for a series of 

analyses with the object of determining the effect of he ton the sol-

ubility of the albumin. number of samples of unheated milk, ere m, 

and condensed milk were analyzed, Sebelien's · ethod 1 being used. 

nhe casein w s precipitated with saturated solution 

of magnesium sulphate. ali uot portion of the clear filtrate was 

taken ~nd the lbumin precipitated with tannin. The nitrogen .as de

termined in the precipitate. 

1. Blythe, n-;ioods, their composition and analysis." P 22? -228. 
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