Minor Thesis in Dairy Chemistry.

- Submitted by
C. W. Holdaway, B. S., S

: In Application for |
laster of Science Degree. :

Ice Cream.

Submitted to W. B. Ellett, Ph. D.,

| Acting mﬁgésor, of Agricultural thzniﬁi‘?.;

14

(W’f




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

1.oduction:

'A This study was taken up at the suggestion of the Pure Food
1grtment of Virginia, and a preliminery report containing & suggestion
ithe method most likely to give results was submitted by one of the chem-
}ﬁ of that Department.

The proposed method was based on the theory that the process
fcondonsing milk causes a portion of the fat to resist all methods of
f:aotion in general use; that not only do the usual methods of ether ex-
f?tion fail to recover all the fat from condensed milk, but that results
:the same with the Babcock Test and all its modifications. Using this
;pry as a basis, a method of procedure was submitted for the complete
}bvery of the ffat, and it was concluded that the difference in results
ffined by it and by one of the old meﬁzoés would be evidence of the pres-
ij of condensed milk.

Principle of Procedure:

In dealing with this problem it was necessary first, to
»}hlish as & basis on which to work, some difference between the com-
?tion or properties of condensed milk and the substonces with which
{s mixed to make ice cream, - secondly, to show that the differences
gfound was & definite one under all conditions, -~ thirdly, the dif-
gnce must be of such a charaecter and magnitude that it can be used as
{1usive evidence. With these two essentials in mind a review of the

é«of chemists in comparing the different methods of fat extraction
11 be made, then other phases of the problem will be taken up.

‘.
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i,cw of Work on Fat Determination in Condensed Milk:

In 1905 G. E. Patrick reported as follows:l "The difficulty
;!extracting fat from sweetened condensed milk by the usual method was
Eite‘well known, Geisler having investigated the subject and found that
ﬁy'good resul ts could be obtained by using only 1 gram of condensed

i1k with 3 or 4 grams of water, drying, and extracting for a very long
ime." G.E.Patrick further stated that in his opinion one of the methods
'fwhich the fat is set free by an acid is preferable to the ether ex-
a?ction me thod for analysis of condensed milk.

| Previous to this,zLeach, of Massachusetts, used a modifi-
%tion of the Babcock method for sweetened condensed milk, andsFarrington
fﬁlished another method later.

- Leech's modification is as follows:

Preparation of Sample: Mix thoroughly by transferring

e contents of the can to a large evaporating dish and working it with
}ostle until homogenous. Weigh 40 grams of the mixed sample in a 100
_é. sugar flask and transfer thereto by washing, and make up to the

irk with water.

t Fat.%- Measure 15 c.c. of tﬁe above 40% solution, corre-
inding to 6 grams of the condensed milk, into a Babcock texmt bottle.
fl nearly to the neck with water, add 4 c.c. of Fehling's Copper solu-

| Rpt. A.0.A.C., 1905,

Food Inspection

Wisconsin Seventeeth Annual Report 1900, P.86.
. Leach, Jour. Am. Chem. Soc. 1900.



%on and shake thoroughly and rapidly, separating the precipitated pro-

jids and fat by means of a centrifuge,® or the precipitate may be al-

loved to settle of itself, which it does more quickly in the cold. With-
;aw the supernatant sugar containing liquid by means of & small stemmed
Jrette with a wisp of wet absorbent cotton twisted over the bottom to
rve as a filter. Wipe off the cotton into the bottle on withdrawing

;@ pipette. Give the precipitated proteids and fat two additional wash-
ls as above by sheking with water, separating the precipitate and re-
ving the washings with the pipette. If the precipitate is caked hard
fter centrifuging, use a stiff platinum wire as a stirrer. PFinally,

§ water to an approximate volume of 17.5 ¢. ¢. and 17.5 ¢c. c. of HpS0,,
; continue test as in Babcock me thod, multiplying the reading by 3

j the percentage.
; The Farrington Test is as Follows: From 40 to 60 grams |
@ondensed milk are weighed into a 200 c.c. graduated flask; about 100
Tg. of water are added and the solution of the condensed milk effected.
‘flask is then filled to the mark with water and after mixing thorough-
;7.5 c. Cco is measured into a Babcock test bottle. Abow 3 c.c. of
fsulphuric acid commonly used are then added and the milk and acid

Ed by sheking vigorously. The milk is curdled by the acid, and the

d and whey separated somewhat. In order to make this separation com-
te and to compact the curd into a firm lump, the test bottle is whirl-
for about six minutes at a rather high speed (1000 rev.) in a steam
.fne centrifugq.

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

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

i;team driven centrifuge may be used but it is better to centrifuge
n the cold to prevent caking of precipitate.



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

‘the lump of curd, nearly éll the whey or sugar solution can be poured

out of the neck. Ten c. c. of water are then poured into the test bottle
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 thatxﬁﬁai'remains will not inter-
fere with the 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 curd 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. of the 200 c.c., is equal to 5.28 gr. of the sam-
ple tested.

The Gottlieb Methodl is now the official method in Sweden
and Denmark for the determination of fat in skim milk and buttermilk, re-
cent work by European chemists having shown that the ordinary extraction
methods give too low results for milks low in fat, The Gottlieb Method
is as foilows:

Ten C. c. of milk are measured into a glass cylinder three
fourths inch in dismeter and about 14 inches long (a 100 c.c. butrette

- 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

lrandw. 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
80° C), the cylinder being closed wi th 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 meansoof a si-

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

within 0.5 ¢. 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. 0f ether and petroleum is advisable in order to recover

the last traces of fat.

F. H. Wolll

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 Gottleid method were used.

The following table gives the results for fat by those

chemists.

1 Rpt. 4.0.4.C. 1906.



Table 1.

Percentage of Fat in Condensed llilk Samples, -

~ Asbestos llethod T~ Babcock Teste !Gottieiﬁ

- Extraction 1] Ex. 2 |[Total [Leach [Farrington|
Analyst. & | |

: |

|

Sample A. Sweetened | %
Condensed | |

Milk., | | |
Smith % 2485 6.09 | 8.34 = 7.97

Whittier P2l . 5.82 | 8.26
Fulton wr | 9.0

lorton | 8.4 84.70

o s et o —

Bertlett | 8476 8.7 8.861

e

01son 3,18 | b5.08| 8.26 [ 9.08 | 8.8 | 8,18

Jaffe & ' 9,92 Il 9,75 2
Stewart ' , !

Sample B. Unsweetened

Smith 6.84 | 4B 7.29 | eoras

‘Whittier | 6.86 " | 42| .28 ] - P68 |
Norton | | EUEER RS
Bartlett o | 7.34 | b5,93 |  7.08
: | I
| | plel .
01son o e - 7,00
| | ; (6.8
Patrick & | | 7.55 | .24
BosLe 3 ; - |
Other | | | }
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Olsen .
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Table 2.

Averages of compsrative determinations.

'Method. Sweetened. Unsweetened.

'By extraction method g d g,61 a g 7.55
Gottleib method { % 8.69 S Eit.Bik

By extraction method. g € 9.29 g 7.20
Babcoek test leach modification ( © 9.38 £ ( 6.80

By extrgetion method f f 8.51 » g 7.28
Bebcock Test (original) ( 8 g,75 s L

8e Extracted OnCE. de Five determinations.

b. Bebecock original method. e. Three determineti ons,

¢c. Adams method. f. Two determinations.

g. Parrington modification.




In the discussion of the results given in Table 1 the

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-
suie 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 ether sweetened

or unsweetened condensed milk.

The Gottleib method as compared with the extraction me thod 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 cent 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 Adams me thod, (extraction on strips of paper) with two extractions.

With answeetened coml ensed milk the mejority of the Roese-Gottleib de-

1 Rpt. A.0.4.C. 1906, P.104.




terminations (one extraction) were higher than the Adams determinations

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

milk, but the query arose whether or not two extractions by the Roese-

Gottleib method would have raised the results to those of the Adams methdd
With buttermilk the Roese-Gottleib method gave higher

- :
results than the Adams method.

Purther Work by Official Chemists: In 1909' the instructions as pre-

viously given for the Roese-Gottleib me thod were unmodified. For the
extraction method instructions were as follows:

Prepare strips of soft white filter paper about 4 by 24
inches of the quality of the S & SANo. 597, by soaking two or three
hours in &lcohol 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 per cent solution of the
condensed milk, (previously prepared as directed in Circuler No. 43,
Bureau of Chemistry P. 8) carefully over the whole surface of the dried

paper. (This is best done by attaching one end of the paper to some

- object and holding the other out straight so that the pipette can be

;emptied by passing the point back and forth over the whole surface. To
[dry the paper suspend it over a copper wire in the drying oven, where
}1t will thoroughly dry out in two hours, or much more rapidly than if
{coiled up, or put in & tube. After drying roll up in a coil, wind with
;thread or smell copper wire, place in the extractor, and extract for

Tnot less than eight hours. Remove the coil form the extractor, loosen

‘1 Rpt. A4.0,A.C. 1909,



the wire or thread, dry,and suspend in 500 c¢ ¢ of water for two hours,
then return the coils to the oven and dry as before, and extract again

' for not less than five hours. Five ¢ ¢ of milk and a coil 4 by 12 inches

l can be used if preferred.

The following table gives the results, each determination

being made by a different chemist.
Table 3,

Sweetened Condensed Milk.

Double Extrsction. Gottleib.

9.44

9.09 9.16
9.14 9.20
9449 9,89

10.07 9.44
9.48 9.39
9.39 | 9.28
9.35 9.40
9.82 9.88

In June 19091 Hunziker worked on the extraction of fat
in unsweetehed evaporated milk by modified methods.

In August 19092 GeE.Patrick commented as follows on fat
'analysis in condensed milks. He said "As to the methods for fat in

1 Bul. 134, Purdue Exp.Sta.
& 4 0 A C Proceedings 1909.




condensed milk, sweetened and unsweetened, we have in this laboratory

used exclusively the Roese.-Gottleib method for three years past, and

believe it to be correct. In view of Professor Hunziker's recent claim

that the LRoesse-Gottleib method gives low results, in comparison with
this modified extraction method, I shall, during the'next few months, make

some critical studies of both these methods.

In the following year, 1910, the A.0.A.C, after using
Hunziker's method, adopted a recomﬁendatioﬁ that the Roese -Gottleib
vmethod be made provisional for the determination of fat in condensed
nilk both sweetened and unsweetened.

In the next year, 1911, Associate Referee, A.E.Paul, de-
scribed another method as follows:

Into a 1,000 c, ¢  beaker, weigh 100 grems (cream 50 grams) of the
material. Add 300 ¢ ¢ water, mix thoroughly, and bring to a boil. Then
add, while boiling, very gradually, 25 ¢ ¢ of Soxhlet's copper sulphate
solution, diluted with 100 ¢ ¢ water.

In a Buchner funnel wet a filter of suitable size and of loose
. texture. Filter with suction and wash three times with a little boil-

- ing water. Filter as dry as possible. Remove the cake, which should
e dry enough to be broken up easily between the fingers. Bresk into
- small perticles and dry in the open air overnight. Grind in & mortar
5 with sufficient amount of anhydrous copper sulphate (usuglly 25 grams
is enough) anéd let stand for a few minutes, or until the product seems
- quite dry and not at all lumpy.
Put a layer of anhydrous copper: sulphate in the inner



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

& loose plug of cotton on top of the mixture and and extract with or-
dinary ether. The ether should be ppured into the extraector and allowed
to percolate thxrough before the heating 1s begun. Approximately 50 ¢ ¢

iof the solvent will be required. Dry and weigh the fat.

Results by A.  E. Paul.

Vanilla Ice Cream.

Fat RoeseafGottleib Per cent 7.58

Fat recovered from 100 grams Grams 7.61

Evaporated Milk.

Fat Roese -Gottleib Per cent 7.83

Fat from 100 grams Grams 7.68

Condensed Milk:

Fat Roese--Gottleib Per cent 9.03
FPat from 100 greams Grams 8.956

It would seem from the above results tle t the Paul method is
- not as applicable to condensed and evaporated milks as the Gottleib
.method.

Reviewing now the results of this series of methods we
are led to conclude that the Babcock method as modified by Leach and
the Roese -@O6ttleib 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.

B b e s o e



Results of Analyses by Different Investigators:

For the purpose of noting the differences in results
between the various methods, and in or@er to éseertain if these dif-

~ ferences are constant enough and of sufficient magnitude to form a

R basis for detecting fhe presence of condensed milk in ice cream, the
following summary of results are given:

1 Hunziker and Spitzer record a shortage in the results given
by the Babcock test of 0.48 per cent, the shortege varying in individ-
ual determination from 0.05 per cent to 0.75 per ceht.

The ether extraction, (paper coil 8 hours, one extraction)
showed shortage of 0.69 per cent, varying between 0.44 rer cent and
l.22 per cent.

Ether extraction, 24 hours, shortage 0.63 per cent.

Gottleib method (two extractions) shortage 0.31 per cent.

Modified ether extraction, by Hunziker, no shortage.

25 Official Chemists resultis &s recorded here show conclusively
that there is a wide range of variation between the results of indi-

vidual chemists for the same sample. Table 4 has been prepared to

show these differences.

1l Bul. 13¢ Purdue University.
€ AO0AC 1912 P. 119



Table 4,

Table showing magnitude of differences of results
in analysis of condensed milk for Fat.

e . e

A imis R.gottleibé From Official Prodegg%g%gkA 0.A C,

: z 0ld | Mod,
Unsweetened. Adams | R.Gottleib, Asbestos |Leach | Parrington| Method| Method
7.55 SE T Sy
7.61 717 §
7.50 7.24 5
7.90 |
‘ 9.67 § é
| 9.68 % |
o 0 e 5
8.47 ; I
8040 ! 1 i
B i © | | i
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i . : 8074 5 3 ! §

| . 9.66 | : f :

% . 9.49 ; 3 ; ; é

Sweetened | et 7.87 7.66 | 8408 | 7.76
5 l 8.52 *® |

7.90 | 8.1

8.02 | 84 |

§.40 18 | 8.20

8.12 ’ ?

Unsweetened | g §

POPEOE P

‘ §a : 8.32 | 7.91 8.1

Sweetened |~ 8,10  8.64 : 8432
é 8.24 8.04 z § [ 8,10
o 8400 | | | | 8425
= T80 | g § : 8.40
i : 8.60 | 2 | 8.70
s P LS % : 8.50
| 8466 | % 2 7.80
& 8.63 | ; 7.95
‘a 8.16 é % i 8410
'a 84056 | ; | 8565

g 8419 § | 7.2

8.04 | 798 . | | 75
% 7.96 i 720
g 1401 7.80 ¢ , 7420
8.52 8050 ; l 8.40
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Table 4. (cont)

A B, Aes T
{Water Leached Double lodified, Paul
Extraction. Gottleib. | Babcock Method.
§ " 8 B4 7 89 | 8 70
e 8.45 7.78 8.70
" 8.04 8.2 G, A4
¥ 8.05 8.11 i 7 .20
. 9.36 : 9,36 f
¥ 9,09 9.16
" 9.14 9,20
" 9.19 9.29
> : 10.07 9.44
L 9.48 9,39
. 9.39 9.28
s 9,36 9.40
- 9.82 9.88
7.68)
) 7.82
7.83)
8.34 7 82
8.47 8,02
7«94 7.98
8.08 8.08
8.26)
) 8.15
8.23)

A Study of the Results Given in the Preceding Table
May Be Summarized in the Following Table.

Summary Averages. (Compiled from above table).

\ Times Adems. [ Gottleib. [Asbestos.| Leach.| Farrington. lg Mod Ipaul
Compared. &b Bab. | -

2 8.66 8.69

1 8.61 8.62

1 7.87 7.66 8.08 7.75

1 8.49 8.12

4 8.19 7.98 8.09

1 8.41 8.47 8.10 8.20

9 8.11 8.09 7:.98

7 8.29 8.04

3 8.59 8.15‘

8 8.13 7.98

In no case was the average difference greater than 0.39%.



From this summary of analyses it will be seen &lso that the
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 higher than the Asbestos 5 out of 6 times.

" 13} n 124 " n " LeaCh 3 " 1] 4 n

n LA n " n L n

Farrington in a single trial

n " n " " L " Babecock in a single trial
n " " w 2 " " Mod.Bab. 7 out of 12 +times.

" " 1 " i m " Palﬂ. 5 n n 5 "

It is safe to assume that the Gottleib and Double Extraction

me thods are the most reliable for fat determinstion in condensed milk.

EXPERIMENTAL WORK.

. FPat Analysis lMade: The plan outlined involved comparative fat deter-

;miniations with condensed milk alone and later with this substaence in
ice cream. Few of the former were made because of the conclusiveness

-of the more authoritative data given by official chemists and outlined

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

A.0.A.C. Reports B




Teble 5,

Perpentage of Fat in Condensed Milk by Different llethods.

i =S O R
Extraction Gottleib | lodified Original
Purdue. Method Method Babecock
Per cent Per cent
Sample 1 Sweetened 7.911 7.907
" 2 Unsweetened 8,750 84590
" 3 Sweetened 7.170 7230 7 « 593 7.43*
e " 7.89 7.60 7 « 50F 7.60%
Average 7,98 7.832°
Average 7.415 7.545 7.465

* Charred badly,
# Charred slightly.

fat in condensed milks.
the Purdue

compared with the Gottleib method.

Table Ilo b reviews & limited number of results for

There is &

slight difference in favor of
or Adams method with double extraction and leaching when

The difference between the Pur- .

due Babcock method and original Babcock method is neglipable for it
is within the limits of error for the Babcock test bottle, but these
latter two methods ere not applicable to fat in sweetened condensed

milk,



Ice Cream Batches.

R e

The ingredients used in the batches of ice cream were
all weighed carefully on & balance accurate to one deci-granm. Samples of
the cream and condensed milk were taken for separate analysis. Later,
control batches were made without condensed milk and comparison made
| between these and the batches containing condensed milk.

The following tables give the results of the fat determinations.

Constituents of Ice Cream

31 0zs. cream,
31 ozs. eondensed milk,
Batch 1. 9 ozs. sugar,
1l oz. Gelatin made up to 4 ozs. with water,
1/2 0z. Vanilla extract,
Table VI.
Per cent Fat in Batch 1.
2 Gottleib. . Purdue Extraction . Thimble extraction
ream 16.52 16.75
ondensed milk 7.907 7.911
e creem 9.78 9.74 9.77
, oretical . 9.98 9.98 9.98

Bxtracted three times.

calculated from extraction method



40 o0zs. cream,

10 ozs. condensed milk,

Batch 1I. 9 ozs. sugar

1l oz. gelatin made up to 8 ozs. with water,

1/2 oz. vanilla extract.

Teble 7.

Per cent Fat in Batch II.

a a :
Gottleibd Purdue Extraction
Cream 19,30 : - 19.46
Condensed Milk 8459 | 8475
Tae Cresm 12.41 11.91
Theoretical : 12.88

= Extracted three times.,




40 o0zs. creanm,
10 ozs. condénsed milk,
Batech 1I1I. 9 ozs. sugar,
1/2 oz. Vanilla.

Table 8.

Per cent Fat in Bateh III.

Exﬁraction Babcock Babcock 2 Gottleib.
Purdue
Cream 19.28 19.90 19.7
Condensed Milk 7.17 & 7,59 1 7.48 7.23
Ice Cream ‘ % 14,05 ®- 54,21
®rheoretical e ol

Two extresctions.

€ Clear
d ¢harred.

¢ Calculated from highest per cent.




Bateh V.

1201 grams cream

240

Bateh IV. c70

15

" condensed milk

" sugar

.

) Vanilla extract.

410 grams creem

20
5

" sugar

"  Venilla

The cream was the same in each bateh, being mixed thoroughly

and taken from the same can.

Teble 9.

Per cent Fat'in.Constituents of Batches IV & V.

iCream
Condensed milk
Ico Cream IV.

fIce Cream V

Babcock Purdue
12.6
7.6
8.3
9.3

Babcock Gottleib. | Extraction

12,7 1B.6T
a 7.5 ' 7¢6 7.89
charred 2.70 0.7
Db 10.21 10.24

E >3

"

Theoretical ® Iv 9.8

V.o 10k

ﬁa. Slightly flocculent.
- b, Calculated from extraction.
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Number of Extractions necessary:

Both the Ether extraction method,

the Gottleib method, need several extractiouns.

T T R ey

with soaking, and

Two are ususally

enough, but for very accurate results, three are necessary. For
the purvpose of illustrating this point Table X is given.
Table 10.
Semple  Method lst.Extraction| 2nd.Extraction| 3rd.Extraction
(Extraction 9.27.per ceant 9.77 per cent| ... per cent
X ( '
(Gottleib 9448 9.70 9.78
. gExtraction 774 8,756
(Gottleib 8439 8453 8.59
gExtraction - 6490 .17
5]
(Gottleib 7,28 7428
4 (Extraction 7.89 8.00 ‘




Conclusions on Fat Analyses.

The extraction method on paper strips, with sdaking in
dilute acetic acid between extractions, and the Gottleib method with
two extractions, are the most reliable for work with ice cream. No
differences that are shown could be used as evidence of the presence
of condensed 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.

Summarizing the averages of fat extractions for ice cream
the extraction method was 0.287 per cent and the Gottleib me thod 0.177

per cent lower than the calculated fat.

Review of All Work on Fat Extraction.

Reviewing all the results of the work on fat determination
the points to be noted are as follows:

l. There is a large variation in results by different methods.

2 There is & variation in results with the same method when
used by different manipulators.

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

4, The variations in results by the same me thod may be great
or small |

5. Higher results on the average are secured by same me thods.



The above coﬁclusions show that the differences seem to
be too variable to be of any determinative value when they are to
be used as evidence of the presence of condensed milk. The resist-
ance 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. Ilioreover, any method that is based on
the pmrtial extraction of the fat must élways be more or less varia-
ble in the hands of different manipulators working under different
conditions. Therefore the solution of this problem cénnot be obtain-
ed by differences in analytical methods.
Albumin in Condensed Milk.

One important difference between all céndensed milks and
raw, unheated milk is that they have been subjected to heat for a con-
siderable length of time. This fact formed the basis for a series of
analyses With'the object.of determining the effect of heat on the sol-
ubility of thé albumin. A number of samples of unheated milk, cream,
and condensed milk were analyzed, Sebelien's Methodl being used.

The casein was precipitated with a saturated solution
of magnesium sulphate. An aliquot portion of the clear filtrate was
taken and the albumin precipitated with tannin. The nitrogen was de-
termined in the precipitate.

l. Blythe, "Foods,Atheir composition and analysis." PP 227 -228.



Table 11l.

Sample No. A Per cent Soluble Albumin.
| Pasteurized
: 1 Cream O.24
i 2 ' Raw Cream | 0.59
g o Condensed M. 0.084
g 4 ; Condensed L. 0.008
E 5 E Condensed . 0.030
| | i

Teble XII giveg the percentage of soluble albumin in
batches of ice cream made, also the percentages of soluble albumin

in the cream and condensed milk used in making the ice cream.

Table 12.

Batch 1.

Composition. 40 ozs. cream

h €2 TR condensed milk.

> 5 suger
1 " geletin made up to 8 ozs.
L " YVanilla extract.

Soluble Albumin in cream 0.37 per cent.

condensed milk 0.08 per cent.

iée cream 0,21 per cent
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Batch 2.

Gomppsition. Seme as Batch 1.
ooluble &lbumin in ice cream 0.25 per cent.
Batch 3.
Composition. Same as Batch 2, but without condensed milk.
Soluble albumin in ice cream Q.46 per cent.
Batch 4.

Made up without gelatin, as it was thought that this
substence might influence the results of the nitrogen
determination for soluble albumin.

Batch 5 was & check without condensed milk.

Soluble albumin in cream 0.42 per cent.
. - " condensed milk 0.03 per cent,
- " " ice cream 0.36 " 2
Batch 5.

~Soluble albumin in ice cream O.46 per cent.




It is quite evident from thése results that there is
but 1ittle, if any, elbumin in the soluble form in condensed milk,
and that low results for this constituent might indicate the pres-
ence of condensed milk.

The objections are as follows: Pasteurized cream may give low
results also. Albumin containing ingredients might be added to the
ice cream. The limits of veriation are wide for this constituent.
The amount of condensed milk used in ice cream is rarely above ten
per cent, hence the difference in soluble albumin would be too samll
to be of any velue. The results show‘that'when the expected reswlt
for éoluble albumin is calculated from the formulas, the margin is

very nerrow between it and what would be expected normally,

Ash. in Condensed Milk.

The following table gives the per cent ash in sweeten-

ed and unsweetened milks examined.



Table 13.
Per Cent Ash.

rSweetened, Bordens | 1.930

2.180

P Y 86D

Unsweetened, Ven Ceamps 1,610

}

i " n 1.490

" i | 1.680
" " | 1,860
i i . 1.590
: A 1.702
. o | 1.806
" |-~ 1,080

Ly _ § 1.380

Jeveral batches of ice cream were made up and the ash of the

cream, condensed milk and ice cream gnalyzed.

f Cream 0.549 per cent ash
Batech 4. f Condensed Milk 1.610 ™ n "
(

Ice Cream Q.81 - " B "

Batches 6, 6, 7 & 8 were made up with and without condensed

milk as indicated in the table.
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Table 14,

Ash in Ice Cream ~ Ingredients.
Condensed Ice
Batch No: Cream milk Cream
4 = 0549 1.610 0.561
% % 5 | 0.560 | 1.490 0.61
| 6 | 0.560 | mnome 0.39
{ 7 | 0.6956 |  1.60 0.71
8 % 0.695 % none 0.57
] |

Inspection of these results shows that there is a no-
ticable difference in results for ash, and that this difference is
the most striking so far encountered. Although the ash content is
high, the amount of condenséd milk used in ice cream is smell. When
gelatin is added to ice éream the ash content would be increased, for

gelatin contains about 2 per cent ash.

Lactose.

The presence of an excess of lactose could not be deter-
mined when less than fifty per cent of unsweetened condensed milk wes
used in the ice cream, since the excess would be within the range of
variation for that constituent. If condensed milk containing 8 per
cent lactose were added to cream containing 4'per cent in the propor-

tion of 1 to 1, the per cent lactose in the iece cream when sugar and



gelatin is added might be as low as 5.5, which is not abnormal.
When but ten per cent condensed milk is used no difference would be
detected since the lactose would be increased only 0.8 to 1.0 per
cent.

Qualitative tests were made for lactids which may be
formed under special conditions in lactose solutions and which are

insoluble, but the results were negative.

Ratios of Constituents of Condensed Milk in Ice Eream.

Condensing milk reduces thewter content and increases
the SEreaRNARS oL 811 oUhes MITK sencbitueita, When the bulk is res
duced to one half by evaporation of water, the per centage of each
constituent is doubled, In milk containing 13 per cent solids the
ratio of solids to water is as 1 : 6.7. In the same milk,’reduced
to half its bulk by condensing, the ratio is as 1 : £2.8. If then
a constituent could be found, the per centage of which is not af-
fected by non-milk substences sdded in ice cream meking, and its
retio to the water content of the ice cream found, the nerrowing of
the ratio below normel would indicate the use of condensed milk.

Pat would not be 2 suiteble constituent for comparison since
1t can be added by the homogenizer.

Hitrogen determination would be affected by addition of gel-
atin. Casein could be precipitated with acid if soluble salts were
added

Lectose is unaffected and may be used.



The percentage of ash is affected slightly by the addi tion of
binders and filters. |

Casein, lactose and ash are the constituents that could be used
for such a comparison, but the limits of nofmal variation of these
constituents in cream would have to be determined in order to find
the ratio limits.

Cesein determination would have to be cbnducted without involv-
i ing the albumin content, for if that were involved, the albumin of the
gelatin would interfere With the 6alcu1ations and conclusions. The
| difficulties involved in working with a highly‘heated product like con-
densed milk are many, and it is probable that gccecuracy could not be
secured in this determination. :

Lactose could be determined with a feir degree of accuracy'and
could be used. 1Its variation in milk is wide, however, and its retio
. to water is narrow. |
The minimug totel solids that are allowed by law in condensed
'milk is Egyﬁer ceﬁt. Therefore, the maximum water content is 72 per
cent. The minimum ash content for condensed milk conteining the requir-
. ed amount of solids is not less than 1.5 per cent, and the maximum ratio
:between esh and weter thet could be found in legal condensed milk 1s
1 to 48.0. This would not apply to condensed skim milk which has no
legal standérd. Generelly, however, the skim milk product is condens-~
ied to a greater extent than condensed whole milk, end often contains
28 per cent solids without the fat. Therefore, this product is compar-

;able to condensed whole milk.




Anslyses of Condensed Milk
And Ratio of Constituents to Water.

15

Total Table
90lids. Water. Lactose. Ratio Proteids Ratio Fat Ratio Ash Ratio
28.45 71.55 10.84 1 : 6.6 .38 1 2.8.9 7485 PR L 45.6)
£9.10 70.90 11,00 1 : 6.45 8.4(¢ 8.4 8.09 1.61 44.0)
30.06 69 .94 11.03 I W 8,53 8.2 8.85 1.65 42.4)
27.86 72.14 10.87 11 B 7.5&, 9.5 7.81 1.55 46.5)
28,88 71,38 11.01 15 645 8.09 8.8 8.10 1.68 42.3)
25.51 74 .69 9.48 B B 7.0% 10.5 7.31 1.45 51.5)
28.24 71.76 | 8.23 )N .Dakota
27.02 72.98 1088 Logih e 7.2 10.1 794 1.52 48.0)
$6.82 | 72.08 11010 1 1% 6B 7.09 10.1  7.20 1.53 -
g . 0BT ALGBR 1 I6kD 8.60 Se2  7.65 1.86 gt
23,99 6,01 958 1 mie 6. 35| 11.9 ~ 6.58 1.54 s
27.10 72.89 10.85 107 6 7.46 9.7 7426 1.54
RSN . Ba.BER, 1880 7 1% %0 0 e L B B SR T T 1420 Lyt e
: ‘ ; v 1 4 8 ’ 507
70.81 12,24 1 : 5.8 07 L A0GR . B20 1.36 1 : 52.0)Borden
Average
29.81 8444 1.48 )4 0 A C
30.04 7.04 1.79 ;
28 ¢33 11.0 7450 oty
cur ‘ .
29,5 70.75 9.75 1% 9.8 8.4% B W L 9.42 Vi 0 R [T 45;8}
24,63 75,37 8.56 i1 8.5 Trlh g 1 10,97 2 iaB L.86 X1 2 BSA
2642 7%.80 9.10 p T ¥ | T.54" .1 : 9.8 8.07 187 0 1 BOIR)
27.18 7T2.82 9.23 Lot .9 199 .1 : 9.8 9.07 Yol e 48 k)
L 29.04 70.90 10,37 1iy.bs@ 7.86 ) R ANE - e 8.35 1.62 1 : 43.8)
31,08 66,92 10.47 11 648 8.2 1': 8.5 '.10.49 160 v 1 : 415
23,81 76419 7 .55 171048 6e4 £ 11,744 8008 TRk iy a1k
28.58 71.62 9.94 1 s 7.2 8.5{ l * 8.5 8.47 1.56 1 . 45.9)
27.89 72,11 9.66 7.54 8.69 1.54 )Purdue
20.29 T4 77 8.08 6.5q 8.70 1.37
£26.70 73,30 . 110.3b 6477 8609 1.44
24.96 75,04 7.92 7.06 8.16 1.53
26,66 73.34 30,21 6.88 8,08 1,45
25,62 74 .38 9.20 6.8 825 1.453
27.04 72.96 9.36 Tei 8.73 1.48
28.08  71.98 9,86 7.68 8.93 1.6% )




Table 16.

took about 5 grams only.
calculated without sugar

Batch 1. Water| Pat Pet Fat | Fat | Sol ! Total
o SN T (Adams [Gottleib| Bebcock |Purdue Albumin! Ash [Solids S N F
Ice[Cream. 2260 ' ? § |
Pasteurized 9.771 7.98 | 0.0 | |
‘Cream 930 16,751 16.52 ’ 0.0 =] i g
Condensedll 930 .93 7.9 B | {
sugar 270 : § g
Gelatin 120 | ; |
_flayoring. 16 | ’ i :
FRotol IZ. | | | | |
IceCream - 2115]61.69111.91] 12.41 Foney iR an It Ly
Raw Cream  1200}72.51{19.46| 19.3 | 0.87 {0.56| 27.89 | 7,93
Condensedm 300j69.5 876 8,59 1 0.0 1 1.8611 30,0 181,75
sugar or0 i 1‘
Gelatin 240 ; § ! §
flgigzing 16 _ ¥ : | ;
Batch III.(a] & ] | |
Ice Cream 1785)63.23 | *14,21 {*14,056] 0.35 }0.61| 36.77 | |
Raw Cream  1200{73,34(19.2 #19 7 1719.9 0.42 | 0.66| 26.66 | 7,44
Condensed I 300172.83| 7.17| 7.23 | # 7.4 |# 7.6 | .. 1.49| 27.17 {20.00
sugar 270 | : | 5
flaForing 15 , ' | ' ‘
III. (D] | | | |
IceCream 1485 ]60.57 Sharred *15.93| 0.46 10,39 39.43
Rawiream  1200173.34119.2 #¥19.7 | #19.9 0.42 1 0.56| R6.66| 7.44
sugar 270 | : | f
_flaforing 16 : |
Bateh IV.(a)J ;
IceCream 1725165.86| 9.77 * 5.4 | *8.4 0.71 34.14
Raw Cresm 1201 179.59 |12.67 o386 0.72| 20.41] 7.74
Condensed Il 240{72.56] 8.00] 7.6 7.8 1. 1.B 1,569 27.,45{19,45
sugar 170 §
flafporing 15 | |
; { ;
IV.(Db) | |
Icelream 505 (64.85|10.2 ¥ 9,6 | * 9,25 0.57| 35,156
Rew [Bream 410 {79.59 |12.67 2.1 12.6 0.71{ 020.41| 7.74
suger 90
flatpring 5] |
Charred




The ratio of ash to water content could be used then to determine

if condensed milk had been added as such in ice ceream, for if this head
l been done, the ratio should be nerrower than normal. Condensed milk

is génerally added for its effect on the body)texture and stebilizing
qualities of ize cream. When it is diluted to be used as normal milk,

i no ratio cémparison could be used for its detection.

Table 16.1is given to show the ratio of the constituents in con-

. densed milk to each other, and is made from a large number of analyses.
Table 16 gives a summary of the analyses made of batches of ice

f cream with and without condensed milk. The ratio of the ash to water
i_in ice cream without condensed milk, should be sbove 1 to 110?‘ When

i any considerable quantity of undiluted condensed milk has been added
Eis e too o mix, this ratio will fall below, and will indicate

. the presence of condensed milk. In ice cream batches without condens-
¥:ed milk the esh content should not be over 0.6 per cent and the ratio
;Fto water not below 1 to 110. The same cream with lb per cent condensed
i milk containing the minimum solids would have an ash content of 0.7
;;per cent and the ratio would be 1 to 105. 2

The foregoing examples represent the extremes. A few samples might
{icorrespond to these conditions but in most cases the differences would

' be greater.

For the purpose of showing thet normal cream, of the

fpereent fat used in ice cream, never falls to as low a water and ssh
?ratio as 1 to 110, the following table of iatios is given. Note that
;the lowest per cent fat is 25.67 or 13 per cent higher than the State

b el Vi e - —‘—f—ﬂ—v“—w_!— e s e e o R A S ey R T v S



standard, and that the ratio would be increased by lowering this

fat to the Biate standsrd.

Table 17 .

Ratio of Ash in Cream to Wgter.

Pat | SuF | Ash | Ratio
BE.67 | - 6,88 | 0.57 | 1 to31l8
51.40 | 8,4 | 0.62 | 1 to112.
45,90 i 5,02 g 648 | § Aownn
80,40 | 4.,86- | 0,30 | -1 to 107 |
50440 ; 477 | 0.9 b etk
51.00 ; 4,47 E 0.38 § 1 to 109
52,00 |  4.40 g 0.38 | 1 to 109
53460 4,17 ; 0.41 f 1 to-118
64. 80 5,30 | 0,28 | 1 to 114

T | e




Differences in results of analyses for fat in Condens-

ed milk are not constant. They vary in the hands of different (nan=
q@i—gfs{zﬁ% @ hswar oy - |

The differences between any two methods are not wide
enough to be of any determinative value when small guantities of Con-
densed milk are used in ice cream.

When ice cream is mede from Condensed milk entirely, or
in any proportion over 50 per cent, the soluble albumin content would
be very low, and would indicate the use of condensed milk.

| The low glbumin content conbined with & high ash content
wbuld be strong evidence that condensed milk had been used.

If the ash to water ratio fell below 1 to 110, further
support would be given to the conclusions.

The boiled milk test with hydrogen peroxid end para-
phenylenediamin might be used &s confirmastory evidence.

When ice cream is made entirely, or in large part, from
condensed milk diluted to normal milk proportions with water, as is
sometimes done, the low per cent of soluble albumin would be conclu-

sive evidence of the fact.
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