
Report of the Committee on Analysis of Commercial 
Fats and Oils 
Fall Meeting, October 1947 

T H E  report of the Fat  and Oil Analysis Com- 
mittee comprises the work of the va~'ious sub- 
committees. A suggestion was made that the 

sampling method, C 1-41, Section D, subsections a, 
b, and c, be revised for clarification. This change 
has been agreed to by the committee and is sub- 
mitted for approval. The revised procedure follows: 

D. Procedure: 

a) Petcock Method for Sampling Tanks or Tank 
Cars During Loading or Unloading 
1. I f  the  condi t ions  a re  sui table ,  th i s  is a very  s a t i s f ac to ry  

me thod  of  sampl ing .  This  me thod  is appl icable  only 
i f  the  p roduc t  is complete ly  l iquid,  f ree-f lowing and  
does no t  con ta in  any  ma t e r i a l  t h a t  m a y  p lug  the  
petcock. 

2. A peteock .~ inch m i n i m u m  inside  d iamete r  and  
bleeder l ine is located in a ver t ical  sect ion of  the  
p u m p i n g  line t h r o u g h  which the  p roduc t  is cont inu-  
ously flowing. 

3. A d j u s t  the  petcock so t ha t  a con t inuous  s t r e a m  of  
sample  flows f ree ly  wi thou t  d r ipp ing  d u r i n g  the  ent i re  
p u m p i n g  period.  

4. Collect the  sample  in a clean and  d ry  conta iner  and  
pro tec t  f r om dir t ,  water ,  or o ther  con tamina t ion .  Mix 
the  ent i re  sample  t ho rough ly  so as  to ob ta in  u n i f o r m  
d i s t r ibu t ion  of  mois ture ,  meal ,  and  any  o ther  impur i -  
t ies  and  t hen  fill 3 clean and  d ry  1-gal. con ta ine r s  to 
an  ou tage  of  abou t  2 inches.  

b Grab Method for Sampling Tanks or Tank Cars 
During Loading or Unloading 
1. Use  a d ipper  or any  other  convenient  con ta ine r  and  

w i thd raw  ca 1 lb. f r om the  d i scha rge  end of  the  pioe 
a t  r egu la r  in te rva l s  as the  p roduc t  is en t e r ing  the  
tank .  

2. Collect, mix,  and  d i s t r ibu te  as directed in ( a ) ,  4. 

c) Loaded Tanks or Tank Cars---Liquid Contents 
(017icial Method of the National Cottonseed 
Products Association.) 
1. Lower  the  official oil t r ie r  ver t ica l ly  t h r o u g h  the  oil 

a t  a u n i f o r m  ra te  wi th  the  bo t t om valve complete ly  
open so t ha t  10 to 15 seconds will be required to reach 
the  bo t tom of  the  ca r  (See Note  1) .  Close the  bo t t om 
valve and  w i thd raw  the  tube.  

2. Take  several  por t ions  in this  m a n n e r  and  t hen  proceed 
as d i rected in ( a ) ,  4 above. 

SUBCOMMITTEE ON F . A . C .  COLOR M E T H O D :  

(E. W. Blank, chairman) 
A questionnaire has been drawn up to be submitted 

to various users of the F.A.C. Color Standards. The 
wording of this questionnaire has been approved to 
date by a majority of the members of the subcom- 
mittee. By the time of the fall meeting it is hoped 
to have unanimous approval. Various members of 
the subcommittee have kindly agreed to be responsi- 
ble for distribution of copies of the questionnaire. On 
the basis of replies received the subcommittee will 
then attempt to formulate a program. 

SUBCOMMITTEE ON DETERMINATION OF SCN VALUES : 

(R. T. Milner, chairman) 
C o 11 ab o r a t iv e thiocyanogen analyses have b een 

made by the full committee on the five glyceride oils, 
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studied also by the Spectroscopy and Solid Acids 
Committees. In addition, five members of this com- 
mittee have prepared the mixed fatty acids of three 
of these oils and determined thiocyanogen values for 
these mixed acids. Results for the five laboratories 
are summarized below : 

Thiocyanogen Values 

Average ............................. 
Maximum .......................... 
Minimum .......................... 

S t a n d a r d  Dev ia t ion  .......... 

Linseed 

Oil Acids 

120.9 124.1 
122.5 126.9 
120.1 121.0 

0.9 2.6 

Soybea n Cottonseed 

Oil Ac ids  Oil Acids 

85.3 88.5 70.8 70,2 
~6.l 90.6 73.9 70.9 
84.2 86.8 69.0 69.2 

0.3 1.5 1.9 0.3 

For two of the three samples results are in better 
agreement for the oils than the acids, and this prob- 
ably is caused by difficulties in preparing the acids. 
The reports by the individual laboratories showed 
more variations for each laboratory and between lab- 
oratories than are desirable, and this is reflected in 
the table above. In the work carried out so far, lead 
thiocyanate, prepared by Dollear's method, has been 
used and components of the reagent were tested for 
impurities before use. Slight modifications were made 
in the present official A.0.C.S. procedure, such as the 
use of 25% CC14 in the reagent. A little evidence has 
been obtained that unknown factors in the prepara- 
tion of the lead thiocyanate are responsible for some 
of the difficulties encountered. 

For future work, fresh samples of three oils (l in- 
seed, soybean, and cottonseed) are being obtained. A 
common source of lead thioeyanate and a new, de- 
tailed set of directions will be used. Determinations 
on the oils will be followed by measurements on the 
mixed acids which will come from a common source. 
It  is hoped that rapid progress and a final report 
may soon result. 

SUBCOMMITTEE ON DETERMINATION OF PEROXIDE 

VALUES : 

(A. R. Baldwin, chairman) 

Details of the Wheeler method (copy following) 
were distributed to the members of the committee 
along with a tentative procedure for the preparation 
of peroxide-containing fat samples. Comments were 
requested. At the suggestion of W. 0. Lundberg the 
method of sample preparation was modified to be 
done as follows: 

1. Oxidize the  f a t  wi th  a i r  a t  100~ 
2. Cool to room t e m p e r a t u r e  and  pu rge  all oxygen  f rom 

the  oil by  b lowing wi th  purif ied n i t rogen .  
3. Pi l l  amup les  which had  previously  been pu rged  of  

oxygen.  
4. Displace  headspace  gas  in ampu les  several  t imes  with 

n i t rogen .  
5. Seal  the  ampules .  

In order to test the stability of the peroxides dur- 
ing shipment to the collaborating laboratories, am- 
pules were filled with oxidized corn oil in the above 
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manner and stored. Peroxides were determined b y  
the Wheeler method after various storage periods in 
the dark at - -20~  and at room temperature (75-  
95~ Results are shown below: 

Peroxide Values ( M e / K g ) *  Storage T i m e  
(days) _ 2 0 o F .  75.90OF. 

0 41.4 
41.7 
42.3 

Avg.  41.8 

5 42.3 
42.2 
41.2 

Avg.  41.9 

41.2 41.4 
41.7  41.3  
39.9 41.4 

Avg.  40.9 Avg.  41.4  

10 41.4  41.1 
41.4  41.1 
40.9 41.0 

Avg.  41.2 Avg.  41.1 

14 41.3 41.3 
42.3 40.2 
40.2 39.9 

Avg.  41.3 Avg.  40.5 

*Analyses were made in triplicate as shown. 

Indications are that ampules of peroxide-containing 
fat prepared in this way may be distributed to the 
collaborators without significant changes even when 
shipped without dry ice packing. 

Samples of oxidized lard and corn oil are in prep- 
aration for collaborative testing in the very near 
future. 

Wheeler Method for Peroxide Determination* 
1. Weigh 3 to 10 grams of fat into a 250-ml. Erlenmeyer flask. 

2. Add 50 ml. of solvent (60 parts glacial acetic acid and 40 
parts of anhydrous C. P. chloroform). 

3. A d d  1.0  ml. of  sa tura ted  aqueous  po tas s ium iodide solution.  

'4. St ir  v i g o r o u s l y  by  u s i n g  a r o t a t i n g  mot ion .  

5. A f t e r  e x a c t l y  I m i n u t e  f r o m  the  t ime  of  addi t ion  of  the  
iodine,  add 100  n i l .  of dis t i l led  water .  

6. T i t r a t e  i m m e d i a t e l y  w i t h  s tandard  (0 .10 or 0 .01  N )  sodium 
t h i o s u l f a t e  solut ion.  Use  s tarch  as  an  i n t e r n a l  indicator .  
Calculate  the  results  as  mi l l i equ iva lent s  of  peroxide  per 
1 0 0 0  g .  o f  o i l .  

ml. X N  
M e / K g -  X 1 0 0 0 .  

g r a m s  

S U B C O M M I T T E E  O N  S E P A R A T I O N  0 P  L I Q U I D  A N D  S O L I D  

F A T T Y  A C I D S  : 

(F. G. Dollear, chairman) 

During the past year the Subcommittee on Separa- 
tion of Liquid and Solid Acids has continued its 
investigation of the separation of solid acids and 
determination of the saturated acid content of five 
oils, namely, beet fat, lard, cottonseed, soybean, and 
linseed, which oils have also been investigated by the 
Thiocyanogen Committee and Spectroscopy Commit- 
tee. Three methods have been compared, the official 
A.0.C.S. lead salt-alcohol method, Cd 6-38 ; a modified 
Bertram Oxidation method; and a solvent crystalliza- 
tion method (see Earle and Milner, Oil and Soap, 17, 
106 (1940). The results obtained by the four labora- 
tories carrying out these determinations are summa- 
rized in the following table: 

* Taken from "Peroxido Formation as a Measure of Autoxidative 
Raneidity"--D. H. Wheeler, in Oil and Soap, 9, 89-97 ( 1 9 3 2 ) .  

Comparative Results of Determination of Saturated Acids 
by Various Methods 

H i g h  ............................. 
Lo w .............................. 
Average ........................ 
H igh  ......... 
LOW. ......... 
Average . . . . . . . . . . . .  ; ........... 
High ............................. 
Low. ......... 
Average ........................ 
H i g h  ......... 
Low. ....... L ..................... 
Average .... 
H igh  ......... 
Low. ......... 
Average 

Oil 

Beef Fat 

Lard 

Cottonseed 

Soybean 

Linseed 

Per Cent Saturated Acids in 
Mixed Acids Determined 

by Various Methods 

Lead-Salt- 
Alcohol 

47.9 
40.7 
45.3 

35.0 
27.2 
33.2 

24.6 
20.5 
23.3 

13.5 
8.7 

11.7 

8.0 
5.0 
7.0 

Bertram 
Oxidation 

52.0 
46.3 
50.0 

39.6 
32.2 
36.5 

28.2 
21.4 
26.6 

15.0 
12.0 
14.2 

10.2 
8.5 
9.4 

Crystalli- 
zation 

54.3 
43.2 
49.2 

36.6 
34.0 
35.7 

26.4 
23.6 
25.3 

14.5 
13.4 
14.1 

9.4 
7.8 
8.9 

From the high, low, and average values for per 
cent saturated acids reported in this table, it may be 
seen that there was a rather wide spread in these 
values as determined in the different laboratories 
using the same method on the same oil. This may be 
due in part to the analyst's lack of familiarity with 
two of the methods investigated. The need for fur- 
ther work to improve the reproducibility of deter- 
minations by different laboratories is indicated by the 
results obtained thus far. When average results are 
considered, it is apparent that the modified Bertram 
oxidation and crystallization methods give results 
which are in fairly good agreement and which are 
definitely higher than the results for saturated acids 
determined by the lead salt-alcohol method. This in- 
dicates the desirability of carrying out further work, 
particularly on the crystallization method since it is 
the simplest of the three methods to apply. 

S U B C O M M I T T E E  O N  U N S A P O N I F I A B L E  ~ A T T E R :  

(C. P. Long, chairman) 
The committee did not engage in any active organ- 

ized work during the past year. However, a collabo- 
rative program is being formulated for the coming 
year. 

S U B C O M M I T T E E  O N  A N A L Y S I S  O F  D R Y I N G  0 I L S :  

(J. C. Konen, chairman) 
The committee is submitting the following meth- 

ods for the analysis of drying oils: 
Free Fatty Acids 
Color 
Refractive Index 
Specific Gravity 

Since these methods are in common use in the in- 
dustry, they have not been subjected to collaborative 
study. 

Acid Value 
Definition: The acid value is the number of milli- 

grams of potassium hydroxide necessary to neu- 
tralize the free fatty or rosin acids in 1 gram of 
sample. 

Scope: Applicable to all natural and synthetic drying 
oils and their fatty acids. 

A. Apparatus: 
1. E r l e n m e y e r  flasks, 250 or 300 ml.  

B. R e a g e n t s  
1. Sodium hydroxide ,  a p p r o x i m a t e l y  0.1 N ,  a c c u r a t e l y  

s tandard ized .  
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2. Benzene-alcohol  m i x t u r e  cons i s t ing  of equal  pa r t s  by vol- 
ume  of 95% alcohol (U.S.S.D. F o r m u l a s  30 or 3A) and  
benzene (A.C.S. g r ade ) .  The  mi x t u r e  n m s t  give a defi- 
ni te ,  dis t inct ,  and  sha rp  end-point  with  pheno lph tha le in  
and  m u s t  be neu t ra l i zed  wi th  alkali  to a f a i n t  bu t  per- 
m a n e n t  p ink  color j u s t  before  us ing .  

3. Pheno lph tha l e in  ind ica tor  solution,  1.0% in 95% alcohol. 
(See Note  1.) 

C. Procedure: 
1. De te rmine  the  size of  sample  f rom the  fol lowing t ab le :  

Approx. Wt. of Accuracy of 
Acid Value Sample, Grams Weighing 

0 to 5 20 • g. 
5 to 15 10 -t-0.05 

15 to 30 5 ~0.09 
30 to 100 2.5 q-0.001 

100 and over 1.0 -4-0.001 

2. W e i g h  the  des igna ted  size of  sample  into an  E r l enmeye r  
flask. 

3. A d d  app rox ima t e l y  100 ml. of  neu t ra l i zed  solvent  and  
2 ml.  of  indicator .  

4. Shake  un t i l  sample  is complete ly  dissolved. W a r m i n g  
m a y  be necessa ry  for  bodied oils. 

5. T i t r a t e  wi th  s t a n d a r d  alkal i  solut ion,  shak ing  v igorous ly  
to the  appea rance  of the  first p e r m a n e n t  p ink  color of  
the  same in tens i ty  as  t h a t  of  the  neu t ra l i zed  solvent  
before  addi t ion.  The  color m u s t  pers i s t  for  30 seconds.  
I n  case of off-color mate r ia l s ,  the  color should be ob- 
served in  the  alcohol l ayer  above the  sample  a f t e r  the  
l ayer  has  been allowed to settle.  The sample  will u sua l ly  
set t le  sufficiently in a m i nu t e  or less. 

D. Calculation: 
The acid value,  mg.  K O H  per  g. of  sample  = 

M1. of  a lkal i  X N X 56.1 

W e i g h t  of  sample  
Notes: 

1. A " m a s k e d  pheno lph tha]e in  i n d i c a t o r "  m a y  be used  wi th  
off-color mater ia l s .  P r epa re  by  d isso lv ing  1.6 g r a m s  of  
pheno lph tha l e in  and  2.7 g r ams  of me thy lene  blue in 500 
ml. of  alcohol (U.S.S.D. F o r m u l a  30 or 3A) .  A d j u s t  the  
p H  wi th  alkal i  solut ion so t h a t  the  g reen i sh  blue color is 
f a i n t l y  t i nged  wi th  purple .  Color change  is f r o m  green  
to purp le  when  going  f r o m  acid to alkali .  

Color 
Gardner (1933) Standard Colors 

Definition: This method determines the color by 
comparison with standards of definite color 
composition. 

Scope: Applicable to natural and synthetic drying 
oils which do not differ from the standards in 
hue. 

A. A p p a r a t u s :  
1. Color tubes  of clear  g lass  10.75 mm.  ___ 0.03 mm.  in- 

side d iameter ,  12.3 mm.  outs ide d iameter ,  112 mm.  long.  
S t a n d a r d  Gardne r -Ho ld t  v iscosi ty  tubes  meet  these  speci- 
f ications.  (See Note  1.) 

2. Compara to r  block, cons t ruc ted  of wood and  pa in t ed  dull  
black,  d imens ions  as shown on the  i l lus t ra t ion .  

3. L i g h t  source,  no r t h  sky  background ,  avo id ing  reflect ions 
f r o m  bui ld ings ,  or a day l i gh t  type  f luorescent  bulb.  

4. Gardner ,  1933, Color S t anda rds .  This  set  consis ts  of  18 
color s t a n d a r d s  n u m b e r e d  f rom 1 to 18. (See Note  2.) 

B. Procedure: 
1. P o u r  the  sample  into a color tube.  P lace  th is  tube  and  2 

of the  s t a n d a r d s  in the  compa ra t o r  block wi th  the  sample  
in the  center .  

2. Ho ld  the  block con t a i n i ng  the  s t a n d a r d s  and  sample  up  
to the  l igh t  in a ver t ica l  pos i t ion  and  in such a way  t h a t  
the  s t a n d a r d s  and  sample  are  viewed s imul taneous ly .  

3. The sample  is repor ted  as not  da rker  t h a n  the  s t a n d a r d  
which i t  ma tches  or not  darker  t h a n  the  da rker  o f  the  2 
s t a n d a r d s  be tween which i t  fal ls .  A n y  sample  da rker  
t h a n  18 is repor ted  as da rker  t h a n  18. 

C. No tes :  
1. Color tubes  m a y  be ob ta ined  f r o m :  

H e n r y  A. Gardne r  Lab. ,  Inc. ,  A p p a r a t u s  Division,  
4723 Elm Street ,  Bethesda ,  Mary land .  

2. The  color s t a n d a r d s  are  made  f rom solut ions  of fer r ic  
chloride, cobal t  chloride, and  hydrochloric  acid. The com- 
pos i t ion  of  each is g iven by Gardne r  in Physical and 
Chemical Examination of Paints, Varnishes, Lacquers, 
and Colors, 10th Edi t ion ,  p. 94. 

Refractive Index 
Definition: The refractive index of a substance is the 

ratio of the speed of light in a vacuum to the 
speed of light in the substance. The index of 
refraction of oils is characteristic with certain 
limits of each kind of oil. It  is related to the 
degree of saturation, but it is affected by other 
factors such as free fatty acid content, oxidation 
and heat treatment. 

Scope: Applicable to natural and synthetic drying 
oils. 

A. Apparatus: 
1. R e f r a c t o m e t e r  wi th  Abbe  scale or d ipp ing  type  re f rac-  

tometer .  The t e m p e r a t u r e  of  the  r e f r ac tome te r  p r i sms  
m u s t  be control led to wi th in  ___ 0.1~ and  fo r  th i s  pur-  
pose it  is p r e f e r ab ly  provided  wi th  a t he rmos ta t i ca l ly  
control led wa te r  b a t h  and  motor  dr iven p u m p  to c i rcula te  
water  t h r o u g h  the  i n s t r u m e n t .  The i n s t r u m e n t  is s tand-  
ardized fo l lowing the  m a n u f a c t u r e r ' s  ins t ruc t ions ,  wi th  
a l iquid of known pu r i t y  a n d  re f rac t ive  index or wi th  a 
g lass  p r i sm  of  known re f rac t ive  index.  Dist i l led water ,  
which has  a re f rac t ive  index  of  1.33251 a t  25~ is sa t is -  
f ac to ry  in some cases. 

2. L i g h t  source,  a t u n g s t e n  or day l igh t  bulb.  An  electric 
sod ium vapor  l amp  gives m u c h  sha rpe r  r ead ings  an d  is 
p refer red .  

B. Reagents : 
1. Toluene or some other  f a t  solvent  s a t i s f a c t o r y  for  clean- 

i ng  the  pr i sms .  Lens  t i s sue  or co t ton  is r ecommended  
fo r  c lean ing  the  p r i sms  in order  to avoid i n j u r y  to them.  

C. Procedure : 
1. A d j u s t  the  t e m p e r a t u r e  of  the  r e f r ae tome te r  to 25.0~ 
2. ]Be sure  t h a t  the  p r i sms  are  clean and  comple te ly  d ry  and  

then  place several  drops  of the  sample  on the  lower p r i sm  
of the  Abbe  re f rac tomete r ,  or i f  t he  d ipp ing  ref rae-  
tomete r  is used  immerse  the  p r i sm  in the  m a t e r i a l  to be 
examined  a t  25~ Allow to s t a n d  fo r  three  m in u t e s  so 
t h a t  the  sample  and  p r i sms  will bo th  be a t  25~ before  
t a k i n g  a read ing .  

3. A d j u s t  the  i n s t r u m e n t  and  l igh t  to ob ta in  the  m o s t  dis- 
t inc t  r e ad ing  possible  and  de te rmine  the  re f rac t ive  index.  
Take  several  r ead ings  and  calculate  the  average  of  all. 

D. Notes: 
1. A p p r o x i m a t e  t e m p e r a t u r e  correct ions  m a y  be m ad e  by 

the fo l lowing ca lcu la t ions :  
R = R '  + K (W' - -  T)  
1~ -~ the  r ead ing  reduced to t e m p e r a t u r e  T 
R'--~ the  r ead ing  a t  T '  ~ 
T ~ the  s t a n d a r d  t e m p e r a t u r e  
T ' =  the  t e m p e r a t u r e  a t  which the  R e a d i n g  R '  is m ad e  
K ~--- 0.000365 for  f a t s  and  0.000385 fo r  oils. 

Specific Gravity of Oils and Liquid Fats 
Definition : This method determines the specific grav- 

ity of the sample in liquid form as compared 
with water at 25~ 

Scope: Applicable to natural and synthetic drying 
oils. 

A. A p p a r a t u s :  
1. Specific g r a v i t y  bot t les  wi th  well f i t t ing  g round  glass  ( 

jo in t s  h a v i n g  a t  leas t  25 ml. capaci ty .  
a. Leach  type  pycnomete r  for  oils wi th  viscosi t ies  up  to 

500 Stokes.  
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b. Wide  m o u t h  sp. gr.  bot t le  such as H u b b a r d  (A.S.T.M.  
Specificat ion DT0) fo r  oils wi th  viscosi t ies  above 500 
Stokes.  

Cal ibra te  these  bot t les  as fol lows:  
Clean and  d ry  t ho rough ly  and  then  fill wi th  recent ly  
boiled and  cooled dist i l led wate r  a t  20 ~ to 23~ Fill  
the  bot t le  to overf lowing by hold ing  the  bot t le  on i ts  
side in such a m a n n e r  as to p reven t  the  e n t r a p m e n t  of  
a i r  btzbbles. I n s e r t  the  s topper  and  immerse  in wa te r  
ba th  a t  25~ • 1 7 6  Keep  the  ent i re  bulb complete ly  
covered wi th  wate r  and  hold a t  specified t e m p e r a t u r e  for  
30 minu tes .  

Carefu l ly  remove a n y  wate r  which has  exuded f r o m  the  
side open ing  and  t i g h t l y  cover wi th  the  cap. (See Note  1.) 
Remove the  bot t le  f r o m  the  b a t h  and  wipe complete ly  
dry. W e i g h  the  bot t le  and  contents .  Calculate  the  weight  
of  wa te r  in the  flask by  s u b t r a c t i n g  the  weight  of e m p t y  
bot t le  f r o m  the  weight  of  bot t le  p lus  water .  

2. W a t e r  b a t h  m a i n t a i n e d  a t  25~ • 0.2~ 
3. The rmomete r ,  any  convenient  t he rmome t e r  of  su i tab le  

r ange  wi th  0.1 ~ or 0.2 ~ subdivis ions .  S tandard ize  care- 
ful ly ,  p r e f e r ab ly  by compar i son  wi th  a t h e r m o m e t e r  cali- 
b r a t ed  by  the  U. S. B u r e a u  o f  S t anda rds .  

B. Procedure: 

a) Specific Gravity of Oils up to 500 Stokes 
Viscosity 

1. Cool the  sample  to 20 ~ to 23~ and  fill the  specified 
specific g r a v i t y  bot t le  to overflowing, hold ing  the  bot t le  
on i ts  side in such a m a n n e r  as to p reven t  the  en t rap-  
m e u t  of  air  bubbles .  (See Note  2.) 

2. I n se r t  the  s topper ,  immerse ,  and  hold in the  water  ba th  
a t  25 ~ • 0.2~ for  30 minu tes .  

3. Carefu l ly  wipe off a n y  oil which has  come t h r o u g h  the  
capi l la ry  opening,  cap t igh t ly ,  and  remove f rom bath .  
Clean and  dry  thoroughly .  

4. W e i g h  the  bot t le  and  contents ,  and  calcula te  the  specific 
g r av i t y  as d i rected in C, 1. 

b) Specific Gravity of Oil With Viscosities From 
500 to 2,500 Stokes 

1. P lace  the  sample  in the  H u b b a r d  specific g r a v i t y  bot t le  
u s i n g  ex t r a  care  to p reven t  e n t r a p m e n t  of  a i r  bubbles.  
(See Note  3.) 

2. Cool to 20 ~ to 23~ s topper  and  cont inue  as directed 
under :B (a) .  

c) Specific Gravity of Oils With Viscosity Over 
2,500 Stokes 

1. Carefu l ly  pour  a 10 to 15 g. sample  in the  H u b b a r d  spe- 
cific g r a v i t y  bot t le  and  weigh  accurate ly .  Remove  the  
en t r apped  ai r  as d i rected in D, 3. 

2. Cool to 20 ~ to 22~ and  add  recent ly  boiled and  cooled 
dis t i l led wa te r  by  pou r i ng  gen t ly  down the  side of  the  
bot t le .  

3. I n s e r t  the  s topper ,  immerse ,  and  hold in the  wate r  ba th  
a t  25 ~ • 0.2~ for  30 minu tes .  

4. Carefu l ly  remove any  wa te r  which  has  come t h r o u g h  the  
capi l la ry  opening.  Remove f r o m  bath ,  c lean and  dry  
thoroughly .  

5. We igh  the  bot t le  and  contents ,  and  calcula te  the  specific 
g r a v i t y  as directed in C, 2. 

C. Calcula t ion:  
1. Specific g r a v i t y  a t  25/25~ for  oils up  to 2,500 Stokes.  

C - - A  
Specific g r a v i t y  a t  25/25~ : 

W e i g h t  o f  wa te r  a t  25~ 
2. Specific g r a v i t y  a t  25/25~ for  samples  hav i ng  viscosi- 

t ies over 2,500 Stokes.  
C - - A  

Specific g r a v i t y  a t  2 5 / 2 5 ~  
( B - - A ) - - ( D - - C )  

A ~ W e i g h t  of  e m p t y  specific g r av i t y  bot t le .  
B ~ W e i g h t  of  specific g r a v i t y  bot t le  p lus  water .  
C ~ W e i g h t  of  specific g r av i t y  bot t le  p lus  sample.  
D - -  W e i g h t  of  specific g r a v i t y  bot t le  plus  sample  

p lus  water .  

D. Notes: 
1. I f  the  specific g r av i t y  bot t les  are  not  p ro tec ted  by caps,  

care mus t  be t aken  so t h a t  no oil or wa te r  is lost in the  
in te rva l  be tween removal  f r om the ba th  and  weighing.  I f  
the  t e m p e r a t u r e  of  the  room is above 25~ th i s  is l ikely 
to happen.  Even  the w a r m t h  of the  h a n d  s u r r o u n d i n g  
the  bott le  is sufficient to cause  expans ion  of the  con ten t s  
of  the  flask. 

2. I n  the  de t e rmina t ion  of the  specific g r a v i t y  of  oils ap- 
p roach ing  500 Stokes viscosi ty ,  special care  m u s t  be t aken  
to avoid e n t r a p m e n t  of  a i r  bubbles.  The oil should be 
poured  slowly down the  side of the  specific g r av i t y  bot t le ,  
and  the  uncapped  sample  should s t a n d  unt i l  f ree  of  a i r  
bubbles .  This  will t ake  f r o m  0.5 hour  to 1 hour.  Al ter-  
na te ly ,  the  sample  m a y  be cen t r i f uged  for  a few m i n u t e s  
a t  1,000 r .p.m. 

3. I n  order  to remove en t r apped  bubbles ,  the  sample  should 
be cen t r i f uged  a t  app rox ima te ly  1,000 r .p.m, for  5 to 15 
minutes .  Do not  a t t e m p t  to remove by s t a n d i n g  because  
the  t ime required is so long t ha t  the re  is d an g e r  of  
change  in g r av i t y  due to absorp t ion  of  oxygen.  

SUBCOMMITTEE ON ANALYSIS OF L E C I T H I N :  

(J.  K. Gunther,  chairman) 
The members of this committee have carried out 

collaborative work on the determination of total 
acidity, acetone soluble acidity, and phosphorus con- 
tent of one sample of lecithin. 

The total acidity (acid value) was determined by  
t i t rat ion with potassium hydroxide solution of the 
lecithin in a benzene-alcohol solvent. 

The acidity of the acetone soluble fract ion which 
contains the glycerides and fa t ty  acids but  not the 
ptiosphatides was ascertained by potassium hydrox- 
ide t i trat ion of the acetone solution. The results are 
expressed as per cent of oleic acid. 

Phosphorus content of the sample of lecithin was 
found by the well known volumetric method, which 
consists of digestion in a mixture of sulfuric and 
nitric acids followed by precipitation of the phos- 
phorus as the molybdate and subsequent t i t rat ion 
with s tandard acid. 

The results obtained on the sample sent to the com- 
mittee members are shown in the table below: 

Acidity of 
Acetone 

Laboratory Acid Value Soluble Phosphorus 
(as oleic % 
acid)% 

1 ................................. 33.4 6.1 2.04 
2 .................................. 34.5 6.5 2.53 
3 .................................. 35.3 7.2 2.04 
4 .................................. 34.3 6.6 2.08 
5 .................................. 36.1 6.6 ...... 

The data are encouraging and with some fu r the r  
committee consideration and possibly additional col- 
laborative tests it appears that  suitable methods can 
be evolved. 
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