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control sample rather than by diluting the color 
of the unknown to match the color of the control 
sample. 

The preparation of tubes containing the color 
developed by known amounts of free sulphur in 
cottonseed oil (control samples) is relatively sim- 
ple and can  be carried out along with the sample 
being tested. Usually this is done by dissolving a 
known amount of sulphur in cottonseed oil to 
approximately the free sulphur concentration in 
the earth, using 10 c.c. of this solution, adding 
2 c.c. carbon bisulphide and 2 drops of pyridine 
in the 25 x 300 m.m. tube and heating in the 
water bath. 

After heating, the solutions are made up to 50 
c.c. in Nessler tubes with carbon tetrachloride for 
the color comparison. A blank is run on the re- 
agents using the same procedure as on the sample 
under test but eliminating the earth. Since the 
color developed in this test is affected by light 
and heat it is advisable to make up known color 
standards at the time the sample is being tested 
and also to avoid exposure to sunlight. This test 
will detect 0.001 to 0.0005 per cent free sulphur 
in a bleaching earth. A similar procedure may be 
used in determining the amount of free sulphur 
in bleaching carbons. 

In carrying out this test it is necessary to prevent 
loss of material during evaporation or boiling. Should 
a tube ignite during the manipulation the test must 
be rejected because carbon bisulphide forms sulphur 
on ignition in the air. The extracted earth or carbon 
containing carbon bisulphide can spontaneously ignite 
in coming in contact with the air. Due care should be 
exercised in the disposal of these residues. It  is not 
advisable to boil for over one hour in the steam bath. 

Prolonged heating has a tendency to break down the 
carbon bisulphide and give positive tests. 

TABLE I 

Some Typical Results Obtained on the Free Sulphur Content  
of Several Bleaching Earths and Carbons  

Description Coloration 

1, Control sample 
2, Standard containing 5 par t s  

per million of free sulphur 
3. Standard containing 19 parts  

per million of f ree  sulphur 
4. Standard containing 20 parts  -~ 

per million of free sulphur } 5. Standard containing 50 parts 
per million of free sulphur 

6. Standard containing 80 parts  
per million of free sulphur 

7. Standard containing 100 par t s  
per million ef free sulphur 

8. A.O.C.S. s tandard bleaching earth 
(Official Fullers Ear th  1940-41 ) 

9. Domestic bleaching earth "A"  

10. Domestic bleaching earth " B "  

11. Domestic bleaching carbon "A"  

12. Domestic bleaching carbon " B "  

Straw 
Slight wine-red 

Wine-red 

Increasing in intensity to a 
s t r o n g  wine-red color. 

Straw (less than 5 parts  per  
million of free sulphur)  
Straw (less than 5 par t s  p e r  
million of free sulphur)  
Very strong w in e - - r ed  (200 
parts per million of f roe  sulphur)  
Straw (less than 5 parts  p e r  
million of free-sulphur) 
Very strong wine---red (490 
parts per  million of free sulphur)  
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SOAP ANALYSIS 
(Part  B of the work program) 

I. Determination of Rosin Acids 
The method of the French De,legation whose pro- 

cedure follows was to be tested : 
Necessary reagents: 98-99% methyl alcohol, con- 

taining about 10 g. per 1000 cc. of sulfuric acid of 
66 ° Be'. 

N alcoholic potash. 

5 
Procedure: For the investigation about 2 g. (desig- 

nated as " p " )  of fatty acid, containing rosin acids 

* This is  the  s e c o n d  sect ion  of  this report, the  f irst  p a r t  of  which 
was published in O IL  & SOAP, February,  1942. I n  Pa r t  I I ,  t h e  n a m e s  
of the investigators a n d  the ir  comments have b e e n  omit ted ,  e x c e p t  for 
the  r e m a r k s  on the  D e t e r m i n a t i o n  of  Free Alkali, as adding little or no  
value to the article. 

is accurately weighed into a 150 cc. ground joint 
flask. Exactly 20 cc. of the methyl alcohol solution 
of sulfuric acid is added and the salutlon refiuxed 
for about 30 minutes. The solution is allowed to cool 

N 
and the free acid titrated with standard - -  alcoholic 

5 

potash in the presence of phenolphthalein. Let " N "  
be the volume of potash used. As a blank, also ac- 
curately determined, exactly 20 co. of the methyl 
alcohol solution of sulfuric acid is heated as in the 
test. 

Let " N ' "  be the volume of potash used in the 
blank. The p e r  cent of rosin is given by:  

( N - -  N') X 6.6 
1.6 

P 
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The results obtained by the separate  investigators 
are compiled in the following table:  

T A B L E  I 

PERCENTAGE CONTENT 0P I~OSI~ AGrLD OBTAINED 

The distributed test A n  independent 
(Theoretical: 22.4%) test 

A.  D e n m a r k  
1 ........................................ 22.8 
2 ....................................... 23.2 

B. G e r m a n y  
1 ............................ . .......... 22.3 
2, .., ......................................... 
3 ....................................... 22.7 
4 ....................................... 21.8 

C. F r a n c e  
1 ....................................... 22.5 
2: ...................................... 22.45 

9.33 ( T h e o r e t i c a l  
lo%) 

D. I t a l y  D. McNicoll's Test 

1 ....................................... 22.85 23.00 
2 ....................................... 23.45 22.37 
3 ....................................... 21 .95  ........ 

Found 
Theory Found X1.08 

E .  N o r w a y  ............................ 21.6 12.3 11.2 12.1 
19.25 17.9 19.3 
18.1 16.7 18.0 

D. ~c~Nieoll's Test 
P.  S w i t z e r l a n d  ..................... 25.75 22.4 

II. Determination of Chloride 
To be checked were 

a) The Internat ional  Commission method. 
b) One Swiss method. 
e) Two English methods (1 & 2). 

The procedures of the methods are given below: 
a) International Commission Metkodb: 

Weigh about 10 g. of test soap in a porcelain dish 
and careful ly ash it. The ash is taken up in warm 
water  and the chloride content determined according 
to one of the following described analytical  meth- 
ods of inorganic chemist ry:  Ti t ra t ion in neutral  or 

slightly alkaline medium with silver ni t ra te  solu- 
10 

tion in presence of neutra l  potassium chromate until  
the development of the red color of silver chromate 
(Mohr ' s  method) or precipi ta t ion of the chloride with 
silver n i t ra te  solution in an acid medium (nitric acid) 
and t i t ra t ion with a potassium thiocyanate solution 
(Fer r ic  ammonium alum as an indicator) .  The nitric 
acid used must  be chloride free and should be heated 
for  removal of nitrous acid (Volhard 's  method).  

I f  " p "  is the weight of the soap sample and  " n "  
N 

the number  of co. of - -  silver n i t ra te  solution, one 
10 

may calculate 
0.58~n 

% chloride - -  - -  as sodium chloride 
P 

0.745n 
% chloride ~ as potassium chloride. 

P 
b) Swiss Methad: 

Five g. of soap are dissolved in about 50 cc. of hot 
water,  t ransfer red  to a 200 ce. graduated  flask, and 
t reated with 5 cc. concentrated nitric acid to separate 

N 
fa t ty  acids. Twenty-five cc. of - -  silver ni t ra te  solu- 

10 

tion is added immediately. By  this means the f a t ty  
acids are well separated and also the precipi tated silver 
chloride is floculated af ter  warming a short  time on a 
water  bath. Af te r  cooling, the flask is filled to the mark  
and filtered ; the first 40 or 50 cc. is rejected. One hun- 
dred cc. of the filtrate is backt i t ra ted a f te r  addition of 

N 
2 to 3 cc. of ferr ic  ammonium alum solution with 

10 
thiocyanate solution. 

N 
1 cc. - -  AgN08 ~ 0.00585 g. NaC1 or 

10 
0.00745 g. KC1. 

c) English Method (1): 
Since ashing the soap gives low values, the method 

of the " B r i t i s h  Soap Make r s "  for determinat ion of 
chloride is proposed:  Dissolve 10 g. of soap in hot 
water  and t ransfer  to a 250 cc. volumetric flask. Add  
10 ce. of a 20% calcium ni t ra te  solution with vigor- 
ous shaking, and allow to cool. Dilute to the 250 co. 
mark,  filter and t i t ra te  100 cc. of the filtrate with 
s tandard  silver ni trate  solution, using potassium chro- 
mate as an indicator. 
c) English Method (2) : 

The proposal  of Dr. A. B. Shepherd: Dissolve 5 g. 
of soap in hot water,  add an excess of chlorine free 
calcium ni t rate  solution (about 25 cc. of a 2 0 ~  solu- 
tion of crystaline calcium ni t ra te  in water ) .  Titrate,  

N 
without filtering, with - -  silver solution, using 5~o 

10 
potassium chromate as an indicator. I f  " p "  is the 
weight of the soap sample, and  " n "  the number  of 

N 
cc. of - -  silver ni t ra te  solution used in the ti tration, 

10 
the chloride content is obtained:  

0.585n 
Chloride - -  - - ,  calculated as sodium chloride 

P 
o r  

Chloride - -  - -  
0.745n 

, calculated as potassium chloride. 
P 

The results of the various investigators, average 
value, are collected in Table II .  

I I I .  Determinat ion of To~al F a t t y  Acids 

To be tested were 
a) Dutch Method 
b) I. C. Method. 

The description of both methods is given below: 

a) Dutch Method: 
Ten g. of soap was dissolved in a porcelain dish in 

100 ee. of wa rm distilled water  and t ransfer red  to a 
separa tory  funnel. The porcelain dish is rinsed sev- 
eral times with a little water  which is poured into 
the separa tory  funnel. About  10 cc. of sulfuric acid 
(1:5) is added to the soap solution in order to sep- 
ara te  the f a t ty  acids. Af te r  cooling the solution to 
room temperature ,  about 100 cc. of ethyl ether is 
added to the separa tory  funnel,  the funnel  strongly 
shaken for  one minute and allowed to stand. The 
acid layer is allowed to drain  into a second separatory 
funnel  where it is again shaken with 50 cc. of ethyl 
ether. The combined ethereal extracts  are  washed 
twice with 50 cc. of 10 per  cent sodium chloride each 
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T A B L E  II 

Internat ional  
Commission Swiss English Method 

Method Method 1 2 (Shepherd) 

A. G e r m a n y  
1. T h e o r y  ..... 91.60 45.80 92.55 46.28 mg~ N a C l  

F o u n d  ...... 91.31 45.55 95.35 47.99 rag .  NaC1 

2. T h e o r y  ..... 0 .174 0.230 0.357 0 . 4 5 0 %  NaC1 
F o u n d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3. T h e o r y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F o u n d  ...... 0 .257 0.246 0.261 0 . 2 9 5 %  C] 

4. T h e o r y  ..... 1.0 1.0 1.0 1.0 % NaC1 
F o u n d  ...... 0.98 0.99 1.03 1.06 % NaC1 

B.  F r a n c e  
1. T h e o r y  ..... 0.795 0.795 0 .795 ........ % N a C I  

F o u n d  ...... 0.787 0.805 0.809 ........ % N a C I  

2. T h e o r y  ..... 1.00 1.00 1.00 ........ % NaC1 
F o u n d  ...... 1.01 0.96 1.07 ........ % NaC1 

D. I t a l y  
1. T h e o r y  ..... 0.94 0.94 0.94 0.94 % N a C I  

F o u n d  ...... 0.88 0.89 ........ * 0.99 % NaC1 

2. T h e o r y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Found ...... 0.386 0.387 0.477 ~ : ~ %  N a ~  

E.  N o r w a y  
1. T h e o r y  ..... 0.797 0.797 0.797 0 . 7 9 7 %  NaC1 

F o u n d  ...... 0.798 0.782 0.819 0 . 8 1 6 %  NaC1 

F.  S w i t z e r l a n d  
S o a p  I ......... 0.60 0.61 a n d  ........ 0.47 a n d  

0.58 0.62 % NaC1 

S o a p  I I  ......... 0.40 ÷ 0.73 a n d  ........ 0 .88 a n d  
0.70 0.90 % N a C I  

+ Tests on Soap I I  were intentionally done without 
consequently the results are low. 

* Not determinable. 

taking usual care 

stant  weight in the usual m a n n e r  and weighed. The 
weight obtained is refer red  to 100 g. of substance. 

The results (average values) obtained by the va- 
rious experimenters  are compiled in the following 
table : 

T A B L E  I I I  

~OUND P E ~  CEN'P FATTY ACIDS BY THE~ 

I. C. Method Dutch Method 

A. G e r m a n y  Coconut Oil Soap 
1 ..................... .38.21 ( l h r .  a t l 0 0  ° )  38.45 ( 2 n d ÷ h r .  a t l 0 0  ° )  

38.33 (30  m i n . ~ 1 5  
rain.  a t  60 ° )  

Olein Soap 
27.26 (1 h r .  a t  100 ~) 27.20" (5  hr .  a t  100 ° )  

Soap with 35 Per  Cent Coconut Oil 
Fatty Acids in Total Fats 

38.43 (1 hr .  a t  100 ° )  38.45 (3 hrs .  a t  100 ° )  

2 ...................... 64.7 64.4 
3 ...................... 65.17 65.06 
4 ...................... 49.76 49.78 

B. F r a n c e  
1. T h e o r y  ................ 6 .520 a n d  7.183 

F o u n d  ................. 6 .467 a n d  7,152 

C. I t a l y  
1 ...................... 75.28 77.56 
2 ...................... 64.13 68.47 

D. N o r w a y  
T h e o r y  ........ 64.28 64.28 
F o u n d  ......... 64.29 ( a f t e r  e i g h t  64.19 ( a f t e r  20 min .  

15-min .  d ry -  a t  120 ° ) 
i n g  p e r i o d s )  

E .  Swi t ze r l and . . . .  69.1 69.1 

+ Translators '  note: "s Std." is here translated "2nd hr." I t  is pos- 
sible that this "s" is a typographical error and should have been some 
nun~ber. 

t ime to remove mineral  acid and filtered through a 
dense filter into a tared flask. The ether is evaporated 
almost completely at low tempera tures  and the res- 
idue dissol~-ed in about 20 cc. neutral ized aleohol. 
The alcoholic solution is then neutralized with N /2  
alcoholic potassium hydroxide in presence of phenol- 
phthalein, the alcohol driven off and the residual 
soap dried in a dry ing  oven to constant weight. The 
weight of potassium (K- l )  is subtracted f rom the 
weight ob t a ined  and thus the weight of f a t ty  acids 
in the soap sample is obtained. 
b) I. C. Method: 

About 10 g. of soap are placed in a 250 cc. flask; 
100-150 cc. of distilled water  and 10 cc. of sulfuric 
acid (diluted 1:5) are added and the whole heated 
with occasional shaking on a sand bath (methyl  or- 
ange as an indicator)  until  the f a t ty  acids have sep- 
arated on the surface of the liquid. Care  must  be 
taken that  no soap adheres to the wall of the flask. 
Af te r  cooling the solution is t rans fe r red  to a separa- 
tory  funnel, the flask is washed out once with a little 
alcohol or acetone, then with 100 ec. of ethyl ether 
in small portions, all of which is careful ly  added to 
the separa tory  funnel. The funnel  is shaken strongly 
for  one minute  and allowed to stand. The water  layer  
is t ransfer red  to a second separa tory  funnel  and 
shaken again with 50 cc. of ethyl ether. The com- 
bined ethereal extracts  are washed twice with 10 
per cent sodium chloride solution t o  remove mineral  
acids (the max imum amount  which shall be used 
for washing shall not exceed 100 co.), and filtered 
through a dense filter into a tared flask (af ter  pre- 
l iminary dry ing  with sodium sulfate if necessary).  
The ether is evaporated and the flask dried to con- 

IV. Determination of Free Alkali 

To be tested were:  
a) A French  Method 
b) An I ta l ian  Method. 

The text  of both methods is given below: 
a) French Method: 

Ten g. of soap is dissolved on a boiling water  bath  
or over a small flame with constant s t i r r ing in 100 
cc. of 80 per  cent neutralized alcohol to which a 
known amount  1 of f a t ty  acids of known molecular 
weight has been added. 

For  highly refined soap (72 per  cent) 1 g. of f a t ty  
acid is generally sufficient, corresponding to about 
3.5 cc. of a normal  solution. Af te r  solution takes 
place, the uncombined f a t ty  acid is back t i t rated.  
I f  n' is the number  of cc. used and n the number  of 
cc. needed to t i t rate  the added amount  of f a t ty  acid, 
the total f ree  alkali is calculated as (n-n ' ) .  The de- 
terminat ion can also be made on soaps containing 
sodium hyposulfite and calcium carbonate. 
b) Italian Method: 

Qualitative Test: Let a drop  of alcoholic phenol- 
phthalein solution fall on a freshly cut surface of 
the soap to be tested;  a more or less distinct red 
color shows the presence of free alkali. The test  can 
also be made by dissolving a small piece of soap  in 
absolute alcohol, warming  the solution and adding one 
drop of phenolphthalein solution. 

Quantitative Dete~m~ination: Ten to twelve g. of 
soap is dissolved in  a 400 co. beaker in 150 cc. of 
neutralized 95 per  cent alcohol by heating on a sand 

1 For a series of experiments a freshly prepared aIcoholie fatty acid 
solution of known ti ter can be used. 
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bath. The solution is filtered at 60 ° through a hot- 
water  filter and the filter washed with 95 per  cent 
alcohol. The solution is allowed to cool to 50 ° and 

n 
then t i t ra ted  with s tandard  - -  acetic acid or any 

other appropr ia te  organic acid (using phenolphthal-  
i2 

ein as an indicator) .  I f  n is the number  of cc. of - -  
2 

acetic acid used, and p the weight of the sample then : 
(n) (0.0155) (100) 

P 
and 
(n)(0 .02335)(100)  

P 

percent ;  calculated as Na~O. 

= percent ;  calculated as K20. 

Remarks 
A. GERMANY 

The French method gives sat isfactory results. I t  
will consequently be adopted. The title should be 
completed by the note which is made here, that  the 
determinat ion includes the caustics and alkali car- 
bonates. 

Research has shown that  for reaction of the free 
alkali with the fa t ty  acid, a four  hour heating is 
needed. The text  is correspondingly  changed. 

The I ta l ian method of determinat ion of caustic 
alkali gives very inaccurate values, since a varied 
amount  of alkali is retained by the filter. The method 
should therefore be rejected. 

B. FRANCE 
Concerning the Italian method it is noticed: Since 

a par t  of the alkali carbonate remains on the filter, 
only a pa r t  of the t rue value is obtained. However, 
the method is useful, especially if only a small amount  
of alkali carbonate (about 0.1 per  cent) is contained 
in the soap, as is the case, for  example, in well refined 
soap. Moreover, it is emphasized that  sodium carbon- 
ate is by no means insoluble in alcohol which has been 
diluted by the water  in the soap. 

Inasmuch as free caustic alkali is to be determined, 
sufficiently accurate values are obtained by the help 
of this method, with the assumption that  the soap to 
be tested contains no unsaponified fat, which is usu- 
ally the case. 

Consequently, it follows that  on the instant  when 
the soap is dissolved in alcohol a p a r t  of the free 
caustic alkali is used up in saponifying the unsaponi- 
fled fa t  and so escapes determination. Summarizing,  
it must  be said that  there is no method by which the 
free caustic alkali can be determined with absolute 
accuracy. Apparen t ly  the best one can accomplish is 
the determinat ion of caustic alkali as the difference 
between total alkali and free alkali carbonates. 

C. HOLLAND 
Research has shown that  the Fre,nch method gives 

excellent values by addition of a known amount  of 
stearic acid. The Italian method, on the other hand, 
gives no consistent results. Apparen t ly  a pa r t  of the 
free alkali, because of the proport ionate ly  long lapse 
of time which is used by solution and filtration, is 
converted into carbonate. The French  method is 
preferred.  

D. ITALY 
I t  is determined by all our research that  the values 

obtained by the French method are too high, while 

the Italian method fails to work only at a content 
of free alkali under  0.01 per  cent;  in all other cases 
its applicabil i ty is very good in comparison. 
E .  NORWAY 

The following values were obtained in the compara- 
tive tests : 

TABLE IV 

French Method Italian Method 
Theory Found Difference Theory Found Difference 

1.50 1.43 --0.07 3.49 3.19 --0.30 
3.64 3.68 ~-0.04 1.83 1.67 --0.16 
5.28 5.21 --0.07 1.30 1.15 --0.15 

The deviation in the French method appears  to be 
due to pure  errors in determination.  The Italian 
method appears  to be less reliable in contrast  with 
the French method and gives not entirely sat isfactory 
results. 
F .  SWITZERLAND 

The French method gives excellent results when it 
is a question of measuring the sum of sodium hy- 
droxide and sodium carbonate. However,  when it 
is applied to differentiation it fails to work. The 
Italian method is uncertain and gives too low results, 
which is especially unpleasant  when working with 
low amounts of free alkali. The filter retains tho 
alkali :  a soap solution reddened with phenolphthal- 
ein can be decolorized by fi l tration! 

TABLE V 

Calculated French Method Italian Method 

Soap alone ................................. 0.00% 0.00% Na20 0.00% Na,zO 
Soap  -Jr- K O H  ........................... .0.16% 0.18% Na~O 0.09% Na~O 
Soap -~ K O t t  ............................ 9.48% 0.51% Na.~O 0.34% Na:O 
Soap ~- K O l t  ~ Na~COs ......... 0.48% 1.10% Na~O 0.36% Na~O 

1.09% respectively 

We give below the methods for  determination of 
f r e e  alkali which can be used with advantage and 
which have shown good use as controls with the 
French  method. 

Determination of Free Alkali in Sodium Soaps 
(Solid and Liquid Soaps) 

Free NaOt I :  Two g. of soap is weighed in a 250 
cc. fiat bottom flask equipped with a reflux condenser 
and dissolved by heating with 100 cc. neut ra l  95 per 
cent alcohol. (The alcohol must  be previously neu- 

N 
tralized with - -  K O H  towards phenolphthalein until  a 

2 
strong pink color is developed.) Af te r  complete solu- 
tion, the soap solution is rapidly  cooled and t i t ra ted 

N 
with - -  alcoholic hydrochloric acid. (The end point 

10 
must  be that  of the alcohol originally used.) 

N 
Per  cent N a O H  ~ (0.2) (n) ; where n ~--- cc. - -  HC1 

10 
Free  Sodium Carbonate : Sixty cc. of neutra l  (phe- 

nolphthalein) distilled water  is added to the above 
N 

t i t ra ted solution, and the whole t i t ra ted  again with 
10 

alcoholic HC1 to the same end point as the distilled 
water. 

N 
Per  cent Na2CO8~(0.53)  (n) ; where n~---cc.-- IIC1. 

10 
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Determination of Free Alkali in Potash Soaps 
(Soft Soaps) 

Free KOH: Two g. of soap is weighed into a 500 
ec. wide  mouth Erlenmeyer,  200 cc. of 60 volume per 
cent neu t ra l i zed  alcohol is added, and the whole 
warmed on a steam bath unti l  completely dissolved. 
Ten cc. of a neutral  10 per cent barium chloride solu- 
tion is then added and the whole shaken well and 
rapidly cooled by immersion in cold water. The solu- 

N 
tion is then t i t rated with ~ HCI in presence of 

10 
phenolphthalein. 

N 
Pe r  cent K O H  = (0.28) (n) ; where n = cc. - -  HC1. 

10 
Free Potassium Carbonate: The free potash is not 

directly t i trated. On the contrary,  the total free alkali 
is determined and the free potassium carbonate cal- 
culated by difference. Two g. of soap is weighed into 
a 500 cc. Er lenmeyer  flask; 200 cc. of 60 volume per 

cent alcohol, neutralized as before, is added and the 
flask and contents are heated on the steam bath until  
complete solution. Af te r  rapid cooling, the solution 

N 
is t i t ra ted with - -  tIC1, with phenolphthalein as an 

10 
indicator to the same light pink color as the alcohol 

N 
originally used. (One drop of - -  HC1 in excess should 

10 
cause the light pink color to disappear.) 

n 
Total cc. - -  HC1 used = N 

10 
It  

cc. - -  HC1 used for K O H ' =  n 
10 
n 

ce. - -  HC1 used for K~CQ = N-n 
10 

Per  cent K. ,CQ = 0.69 (N-n). 
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T H E  NUTRITIONAL VALUES OF SHORTENING. Bakers 
Digest 16, 163-4 (1942). Generally speaking, both 
animal and vegetable fats  and oils a re  of equal value 
in the human diet. This value, which is of the highest 
order, is determined by the following five major fac- 
tors:  (1) digestibility of the fats;  (2) their  content 
of essential fa t ty  acids; (3) their  vitamin and protein 
sparing action; (4) their melting points in their rela- 
tion to fa t  utilization; and (5) their  content of fat- 
soluble vitamins. 

STUDIES ON HIGH 1V[OLECULAR WT. ALIPHATIC AMINES 
AND THEIR SALTS. V .  SOLUBLE AND INSOLUBLE FILMS 
OF THE AMINE ttYDROCHLORIDES. E .  J .  Hoffman, G. E. 
Boyd, and A. W. Ralston. J. Am. Chem. Soc. 64, 
498-503 (1942). Insoluble monolayers of octadecy]- 
amine hydrochloride spread on various sub-sotns, have 
been investigated by means of the film balance. An 
increase in temp. causes octadecylamine hydrochlo- 
ride films to become more expanded. The heat  of 
spreading at an area of 35 A 2 per molecule was esti- 
mated to be 320 ergs cm. --2. This value was com- 
pared with values for other insoluble films possessing 
different polar groups. The behavior of oxygen acid 
salts of octadecylamine has been studied. 

MILK FATS FROM COWS FED ON FRESH PASTURE AND 
ENSILED GREEN FODDER. I .  OBSERVATIONS ON THE COM- 
PONENT FATTY ACIDS. T. P. Hilditch and H. Jasper- 
son. J. Soc. Chem. Ind. 60, 305-10 (1941). The ob- 
ject of work reported in the present communication 
was to compare the component fa t ty  acids of milk 
fat  from cows fed solely on silage and hay during 
the winter season with that of milk fat  from cows 
fed on fresh summer pasture grass. I t  has been 
found that  the milk fat  from the silage-fed cows 
closely resembles in composition that  reported in 
earlier studies of cow milk fats from animals fed on 
winter diets of the usual type constg, of hay, roots, 
and farm-grown concentrates. The characteristic dif- 
ferences observed in the fat  of milk from cows on 
summer and winter diets can not therefore be directly 

connected with change in the components of their 
feed. The possible mode of production of milk fat  is 
fu r ther  discussed in the light of the present results. 
Some fu r the r  information has been sought as to the 
nature of the at present somewhat indefinitely char- 
acterized polyethenoid C~8 acids of cow milk fats. 

T H E  LIPIDS OF THE DUODENAL MUCOSA OF SWINE DUR- 
ING THE ABSOm~rION 0V FAT. Raymond Reiser. J. Biol. 
Chem. 143, 109-14 (1942). There is no change in the 
phospholipid or cholesterol content of t h e  duodenal 
mucosa of swine during absorption. There are no tri- 
glycerides in the fasting duodenal mucosa of swine 
and only small amts ,  if any, during absorption. 
About 2.5% of the dried wt. of fasting mucosa is 
free fa t ty  acid and this amt. is approx, doubled 5 hrs. 
af ter  the ingestion of oil. A theory is presented to 
explain the apparent  differences presented by the 
histological and chemical studies of the absorbing 
mucosa. 

T H E  INFLUENCE OF DIETARY FAT ON LACTATION 
PERFOR~IANCE IN RATS. L .  A .  Maynard a n d  E d i t h  
Rasmussen. J. Nutrition 23, 385-98 (1942). Paired- 
feeding studies, involving equalized calorie intakes, 
are reported in which lactation performance was 
measured by the growth of standardized litters and 
by their  composition. In  one experiment a diet of 
natural  foods containing approximately 4.5% fat  was 
compared with a similar diet containing approxi- 
mately 9% fat. The young from the mothers on the 
high-fat diet made better growth and contained more 
dry  matter  and fat  in thirteen out of fifteen paired 
comparisons. Similar results were obtained for pro- 
tein and calorie content. In  a second experiment in 
which purified diets containing 0.3% and 18% fat 
were compared the data for  the high-fat diet indi- 
cated a superiori ty in growth and in dry  matter  
content in ten out of twelve comparisons, in fat  and 
calorie content in all cases, and in protein in six out 
of nine cases. With the limited feeding practiced, 
the better lactation performance on the high fat diet 


