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Some years ago an eminent pres- 
ident of the American Chemical So- 
ciety said, in effect, that few if any 
worthwhile contributions had ever 
been made to the science by other 
than those who had been trained in 
the rigorous school of the analytical 
laboratory. 

I do not believe any small scien- 
tific society can equal the record of 
The American Oil Chemists' So- 
ciety in the value of its contribu- 
tions to an industry through the 
medium of the analytical laboratory. 
I also realize that I am speaking 
today to that branch of our society 
whose work is principally that of 
research chemistry, but I doubt if 
there is an individual present who 
has not served his full apprentice- 
ship as an analytical chemist. It 
should be interesting information to 
you, therefore, to know something 
of the great volume of research 
work which has been conducted in 
the analytical laboratories of this 
society. I say "research work" ad- 
visedly for, while the improvement 
of laboratory efficiency is the main 
purpose of cooperative work, it is 
equally true that analytical methods 
are best perfected by this means. 

Those in charge of our coopera- 
tive work have constantly kept in 
mind its research value in selecting 
the type of samples for check pur- 
poses. Over a period of years prac- 
tically every variation of cottonseed, 
cottonseed meal and cottonseed oiI 
has been represented in these sam- 
ples. This has resulted in many dis- 
coveries which, in importance, go 
far beyond mere analytical methods. 
The work has not only been a de- 
cided contribution to science but has 
been largely responsible for the co- 
ordinating of laboratory and factory 
to the extent that the analyses of 
samples can accurately represent the 
monetary value of products. 

While there has been sporadic and 
somewhat unorganized collaborative 
work since the founding of the orig- 
inal society in 1908, the service as 
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a regular function really had its be- 
ginning in 1915 when Dr. F. N. 
Smalley, then Chief Chemist of the 
Southern Cotton Oil Company at 
Savannah, Georgia, started sending 
out weekly samples of cottonseed 
meal to a selected group of labora- 
tories. For several years Dr. Smal- 
ley financed and personally handled 
this service as just one of his many 
valuable contributions to the indus- 
try and his fellow chemists. At his 
untimely death in 1921 no more ap- 
propriate memorial could have been 
established by his friends and this 
society than to carry on this work 
under his name as a major function 
of the society's service. It was en- 
larged to include all member labo- 
ratories that desired to participate. 
The regulatory chemists of the vari- 
ous state departments were invited 
to join without expense to them. 
So, this year, we really begin the 
twentieth series of cooperative cot- 
tonseed meal samples. For the past 
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ten years the laboratories participat- 
ing have averaged over 75 in num- 
ber. During these ten years nearly 
25,000 check samples of cottonseed 
meal have been handled by the 
Smalley Foundation. The answer 
as to whether this work has been 
worth while is found in its record of 
proficiency. It  can be said, without 
fear of contradiction, that no record 
of cooperative analytical work can 
be found which will equal that of 
this Foundation in close agreement 
of results. It also determined deft- 
nitely the proper method for oil and 
nitrogen content of cottonseed meal. 

Second only to the Smalley Foun- 
dation, in number of samples and 
record of efficiency, is the collabora- 
tive work on the laboratory refining 
of crude cottonseed oil. This was 
first undertaken by the original 
Chemists' Committee of the Inter- 
state Cotton Seed Crushers' Asso- 
ciation 25 years ago. In latter years 
it has been carried on jointly by the 
Refining Committee of the society 
and the Chemists' Committee of the 
association. 

It would be impossible even to 
estimate the value to the industry 
that has resulted from standardiz- 
ing laboratory refining methods. 
Only a few years ago hundreds of 
arbitrations were held each season. 
Today, there is an occasional arbi- 
tration on the interpretation of a 
rule but arbitration on quality of 
products is almost unheard of. The 
saving in dollars and cents, though 
quite large, is insignificant as com- 
pared with the good will and better 
understanding which now exists due 
almost entirely to the success of col- 
laborative work. The only discord- 
ant note to be found is that we have 
done such a good job that referee 
analyses are no longer needed, and 
the commercial chemist is fast be- 
coming a useless relic to be stored 
away in a dark corner on the 
shelves of scientific progress. 

The third and most complicated 
series of check samples was made 
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necessa ry  w h e n  a sys tem of  seed 
g r a d i n g  was  advoca ted  by  t he  U .  S. 
D e p a r t m e n t  of  A gr i cu l t u r e .  No  
f iner  e x a m p l e  o~ real  coopera t ive  
analy t ica l  r e sea rch  w o r k  can be  
f o u n d  t h a n  t h a t  conduc t ed  by  the  
l abora to r ies  of  th is  society on  cot-  
tonseed  fo r  the  pas t  four  years .  T h e  
keen  in te res t ,  e x t r e m e  care  and  ac- 
tua l  w i d e  which  each co l l abora to r  
has  t aken  in th is  w o r k  is t ru ly  re-  
markab le .  A series  of 30  samples  
was sen t  ou t  each season to  a r o u n d  
40  par t ic ipan ts .  O f  a to ta l  of  a b o u t  
5,000 samples  we find prac t ica l ly  
none  u n r e p o r t e d .  

In  a seed analys is  t he re  a re  five 
vaar iables ,  each of  which  can  be a f -  
fected by the  s l ightes t  dev ia t ion  of 
me thod  and  by n u m e r o u s  outs ide  in-  
fluences. F o u r  years  of  th is  col lab-  
ora t ive  e f fo r t  have  solved mos t  of  
the  p rob l ems  wh ich  a t  t imes  ap-  
peared  to be i n s u r m o u n t a b l e .  T h e  
tes t  fo r  f r ee  f a t ty  acids in the  ex-  
t rac ted  oil is no t  yet  as pe r f ec t  as 
we would  have  it, bu t  the  resu l t s  of  
a ce r ta in  g r o u p  of co l l abora to r s  a re  
mos t  sa t i s fac tory .  

T h e  fo l lowing  f igures  will g ive  
some idea of  w h a t  th is  c o n t r i b u t i o n  
of service  has  ac tual ly  cost  the  lab- 
o ra to r ies  par t ic ipa t ing .  L a s t  season  
actual  expense  f u n d s  paid out  w e r e :  
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fo r  each test ,  t h e n  fa i r  to le rances  
p lus  or  m i n u s  the  accepted  ave rages  
were  es tabl ished.  W h e n  the  to ta l  
po in t s  off f r o m  the  accepted  ave r -  
ages  p lus  or  m i n u s  the  to le rances  
were  d e t e r m i n e d  a f ac to r  was  se- 
lected based  on  the  genera l  ave rage  
of  the  season. A pass ing  m a r k  of  

80  was  adop ted  and  t he  ave r age  cal-  
cula ted  to a m a r k  o f  90. T h i s  p lan  
in detai l  fo r  each ser ies  is g iven  
he rewi th ,  a lso a r ecord  of  the  sea- 
son  1933-34 on  each  of  the  t h r ee  
series. 

T h e  s y s t e m  in d e t a i l  is as  fo l -  
l o w s  : 

COTTONSEED 

All results except ammonia reported to first decimal. 
Deductions based on influence of each test upon final grade and value. 

Tolerance Allowed 
Oil . . . . . . . . . . . . . . . . . . . . . . .  0.2+--- Accepted Average 
Ammonia . . . . . . . . . . . . . . . . .  0.05 Accepted Average 
F. F. Acids - -  

Below 2.5% . . . . . . . . . . . . .  0.2 Accepted Average 
2.5%o to 5.070 . . . . . . . . . . . .  0.3 Accepted Average 
5.0% to 7.5% . . . . . . . . . . .  0.5 Accepted Average 
Over 7.5% . . . . . . . . . . . . . .  1.0 Accepted Average 

Moisture . . . . . . . . . . . . . . . . .  0.3 Accepted Average 

Deduction byPoint ts  
0.1 for each 0.1~ Tolerance 
0.02for each 0.01 Tolerance 

0.1 for each 0.1 Tolerance 
0.1 for each 0.1 Tolerance 
0.3 for each 0.5 Tolerance 
0.5 for  each 1.0 Tolerance 
0.05 for each 0.1 Tolerance 

Error in calculations . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.3 When effects grade 1 or less 
0.5 When effects more than 1 

Not observing rules . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.4 When effects grade I or less 
0.7 When effects more than 1 

Average points off on 30 samples is 4.88. 
On basis of satisfactory passing grade of 80 a fair average would be 90. There- 

fore a factor of 2 is adopted. 
100--  (4.88 X 2) = 90.24 

Results of 43 laboratories : 11 over 95. 13 between 90 and 95. 14 between 80 and 
90. 5 below 80. 

A passing mark of 80 was recommended for approved and designated laboratories. 

Smalley Foundation, 47 Labora- 
tories at $15.00 each . . . . . . . .  $ 705.00 

Cottonseed and Cottonseed Oil, 
50 Laboratories at $50.00 each 2,500.00 

Total . . . . . . . . . . . . . . . . . . . .  $ 3,205.00 
Conservative value of analytical 

work--  
Cottonseed, 1,264 analyses at 

$2.50 each . . . . . . . . . . . . . . .  3,160.00 
Cottonseed Meal, 1,405 anal- 

yses at $3.00 each . . . . . . . .  4,215.00 
Cottonseed Oil and Soap- 

stock, 296 analyses at $5.00 
each . . . . . . . . . . . . . . . . . . . . .  1,480.00 

Total . . . . . . . . . . . . . . . . . . . . .  $ 8,855.00 

Grand total . . . . . . . . . . . . . . . . . .  $12,060.00 

COTTONSEED CAKE AND MEAL 

All results reported to second decimak 
Test Tolerance Allowed Deduction by Points 

Oil . . . . . . . . . . . . . . . . . . . . . .  0.10+--- Accepted Average 0.1 for each 0.01+-- Tolerance 
0.30 Accepted Average No. 12 

Ammonia . . . . . . . . . . . . . . . .  0.05 Accepted Average 0.1 for each 0.01 Tolerance 
Average points off on 30 samples is 4.78. 
On basis of satisfactory passing grade of 80 a fair average would be 90. Therefore 

a factor of 2 was adopted. 
100--  (4.78;< 2) = 90.44 

Results of 45 laboratories: 28 over 95. 5 between 90 and 95. 8 between 80 and 
90. 4 below 80. 

A passing mark of 80 was recommended for approved and designated laboratories. 

O v e r  a fou r  yea r  pe r iod  the  lab-  
o ra to r i e s  of  th is  society h a v e  pa id  
in expenses  and  con t r i bu t ed  in  an-  
alytical  services  easi ly $50,000.  

A n  accura te  r ecord  has  been  kep t  
of  the  w o r k  each season  and  whi le  
s ta t is t ics  a re  r a t h e r  u n i n t e r e s t i n g  
th i s  pape r  would  no t  be  comple te  
w i thou t  a deta i led accoun t  o f  at  least  
one season ' s  record .  

A c o m p a r a t i v e  sys tem of  g r a d i n g  
was w o r k e d  up  f r o m  the  r ecord  o f  
the  t h r ee  ser ies  of  coopera t ive  sam-  
ples ana lyzed  d u r i n g  the  season  of  
1932-33. F i r s t  a p lan  of  ca lcula t -  
ing an  accepted ave rage  was  adop ted  

COTTONSEED OIL AND SOAP STOCK 

All results reported to first decimal. Deductions based upon influence of each test 
upon final grade and value. 

Test Tolerance Allowed 
F. F. acids . . . . . . . . . . . . . . . .  0.1----- Accepted Average 
Refining loss . . . . . . . . . . . . . .  0.3 Accepted Average 
Color . . . . . . . . . . . . . . . . . . . . .  0.3 Accepted Average 
Bleach . . . . . . . . . . . . . . . . . . . .  0.2 Accepted Average 
Soap stock . . . . . . . . . . . . . . . .  0.3 Accepted Average 

Deduction by Points 
0.1 for each 0.1~ Tolerance 
0.1 for each 0.1 Tolerance 
0.05 for each 0.1 Tolerance 
0.05 for each 0.1 Tolerance 
0.1 for each 0.1 Tolerance 

Average points off 0.88 on 14 samples equivalent to 1.89 on 30 samples. On basis 
of a satisfactory passing grade of 80 a fair average would be 90. Therefore a factor 
of 5 was adopted, 100--  (1.89 × 5) -~90.55. 

Results of 26 laboratories : 17 over 95. 6 between 90 and 95. 2 between 80 and 90. 
1 below 80. 

In view of the smaller number of samples it was necessary to balance with a rec- 
ommendation of a passing mark of 90 for approved laboratories. 
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N A T I O N A L  C O T T O N S E E D  PRODUCTS A S S O C I A T I O N  
C o m p i l a t i o n  of t o t a l  p o i n t s  off f r o m  a c c e p t e d  a v e r a g e  p l u s  t o l e r a n c e  a n d  official  g r a d e s  

on  t he  t h i r t y  s a m p l e s  of  c o t t o n s e e d  mea l .  S m a l l e y  F o u n d a t i O n ,  1933-34 
C h e m i s t  f - A p p r o v e d  L a b o r a t o r i e s  N C P A - ~  
N u m b e r  G'tl A m m o n i a  T o t a l  G r a d e  

3 0.01 0.01 0.02 99.60 
3 0.01 0.11 0.12 97.60 
9 0,00 0.15 0,15 97.00 

12 0.00 0.00 0.00 100.00 
13 0.05 0.01 0.06 98.80 
14 0.00 0,24 0,24 95.20 
15 0.02 0.01 0,03 99.40 
16 0.00 0.09 0.09 98.20 
18 0,00 0,00 0.00 100.00 
22 0.15 0,06 0.21 95,80 
24 0,00 0.15 0.15 97.00 
27 0,30 0.06 0.36 92.80 
28 0.03 0.01 0.04 99.20 
48 0.0~ 0.73* 0.80 84.00 
49 0,00 0.13 0.13 97.40 
51 0.00 0.02 0.02 99.60 
5~ 0.00 0,24 0,24 95.20 

t57 0.00 0,01 0,01 99,80 
58 1,18" 0.31 1.49 70.20 
59 0.00 0.02 0.02 99,60 

,61 0.02 0.80* 0.82 83,00 
65 0.00 0.00 0.00 100.00 
69 0.01 0.13 0.14 97.20 
70 0.37 0.12 0.49 90.20 
71 0.00 0,07 0.07 98.60 
72 0.01 0.89* 0.90 82.00 
75 0.00 0.00 0.00 100.00 
78 0.17 0.29 0.46 90.80 

*79 0.19 0.22 0.41 91.60 
A v e r a g ~  0,09 0,17 0.26 94.80 
A v e r a g e  

* o u t  0.05 0.095 0.145 97.10 

C h e m i s t  
N u m b e r  

1 
2 
4 
7 

10 
11 
17 
21 
25 
29 
30 
43 
52 
53 
54 
60 
80 

~81 

D e s i g n a t e d  L a b o r a t o r i e s  N C P A  
Oil A m m o n i a  T o t a l  G r a d e  
O.OO 0.00 0.00 100.00 
0.04 0.05 0.09 98.20 
0,00 0.03 0,03 99.40 
0,01 0.02 0.03 99.40 
0.00 0.49 0.49 90.20 
0.06 0.03 0.09 98.20 
0,44 0.23 0.67 86.60 
0.10 0.75* 0,85 83.00 
0.00 0.00 0.00 100,00 
0,O0 0.16 0,16 96.80 
0.53* 0.17 0.70 8'6.00 
0.03 0.06 0.09 98.20 
0.00 0.53" 0.53 89.40 
0,00 0.02 0.02 99.60 
0.20 0.62* 0,82 83.60 
0 : 2 4  0.37 0.61 87.80 
0,09 0.09 0.18 96.40 
0.24 0,59* 0.83 82.20 

. . . . . . . .  ° . . . .  

. . . . . . .  , . . . . .  

0.085 0.12 0.205 95.90 

* B a s e d  on 29 s a m p l e s .  S B a s e d  on 28 s a m p l e s .  *Over  0.50 p o i n t s  off. 
No  d e d u c t i o n s  on N u m b e r s  

Oil  t e s t s  . . . . . . . .  1-4-9-10-12-14-16-18-24-25-29-49--51-52-53-55-57-59-65-71-75 . . . . . . . . .  21 
A m m o n i a  t e s t s  1-12-18-25-65-75 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

C l a s s i f l e g t i o n  of l a b o r a t o r i e s  on b a s i s  of  s e a s o n  g r a d e s  
G r a d ~  N u m b e r s  

100 . . . . . . . . . . . .  1-12-18-25-65-75 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

98-100 . . . . . . . .  2-3-4-7-11-13-15-16-28-43-51-53-57-59-71 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 
95- 98 . . . . . . . .  8-9-14-22-24-29-49-55-60-80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
90- 95 . . . . . . . .  19-27-70-78-79 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

85- 90 . . . . . . . .  17-30-52-60 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

80- 85 . . . . . . . .  21-48-54-61-72-81 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

B e l o w  80 . . . . . .  58 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

Official m e t h o d  o f  g r a d i n g  a p p r o v e d  b y  
C h e m i s t s  C o m m i t t e e  a n d  E x e c u t i v e  
C o m m i t t e e .  

T o l e r a n c e  p l u s  o r  m i n u s  a c c e p t e d  a v e r -  
a g e :  011--0,10. A m m o n i a ~ 0 . 0 5 .  

D e d u c t i o n s :  Oil--0.10 fo r  ,each 0.01 a b o v e  
o r  b e l o w  t o l e r a n c e  l imi t .  

A m m o n i a - - 0 . 1 0  for  each  0.01 a b o v e  o r  
be low t o l e r a n c e  l imi t .  

G r a d e :  100.00 m i n u s  ( to t a l  d e d u c t i o n  X 2). 

N A T I O N A L  C O T T O N S E E D  P R O D U C T S  A S S O C I A T I O N  
C o m p i l a t i o n  of t o t a l  p o i n t s  off f r o m  a c c e p t e d  a v e r a g e  p lu s  or  m i n u s  to l e rance ,  a n d  

official  g r a d e s  on s i x  s a m p l e s  of  c r u d e  c o t t o n s e e d  oil  a n d  two  s a m p l e s  of soap  s t o c k  fo r  
s e a s o n  1933-34. 

C h e m i s t  F r e e  Rfg l  " T o t a l  P o i n t s  Off- ~ I n c o m -  Offi-  
T o t a l  p le te  e la l  

N u m b e r  F. Ac. L o s s  Color  B l e a c h  F.  Ac. E r r o r s  T o t a l  G r a d e  G r a d e  
*l 0,00 0.00 0.05 0.00" 0.15 0,00 0.20 99,00 .... 
"t~ o.o0 0.oo o.oo o.oo o.oo,  o.oo o.oo lOO.OO 

0,10 0.10 0.00 0,00 n.O0 0,00 0.20 . . . .  9"9~ ()0 o 

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 . . . .  100.00 
5 o.oo o.oo o.oo moo o.oo o.oo o.oo . . . .  loo.oo 
6 o.oo o.oo o.oo o.oo o,oo o.oo o.oo lOO.OO 

*7 0.#0 0.10 0.00 0.05 t . . ,  0.00 0.15 99:25 . . . .  
*8 0.20 0.00 1.55 0.75 2.40, 0.00 4.90 75.60 . . . .  

**9 0.20 0.20 0.20 * . . .  * . . .  O.OO 0.60 97.00 
10 0.00 0,00 0.00 0.00 0,39 0.00 0.39 . . . .  9"8".05 

*11 0.20 0.10 0.30 0.05 3.72* 0.00 4.37 78.15 
12 0 . ~  0 3 0  0.25 0.10 0.00 0,00 1.25 . . . .  9"3~÷~, 
13 0.00 0.00 0.00 0.05 0.66 0.00 0.71 . . . .  96.45 
14 0.00 0.00 0.10 0.10 0.13 0,00 0.33 . . . .  98.35 
15 0.10 0.00 0.00 0,00 0.00 0,00 0.1O . . . .  99.50 
16 0.oo o.oo o.oo o.oo o.oo o.oo o.oo . . . .  lOO.OO 
17 0,00 0.00 0.15 0.00 0.03 0.00 0.18 . . . .  99.10 
18' O.O0 0.20 O.OO 0.00 1.42 0,00 1.62 . . . .  91.90 
19 0.t0 0,00 0.40 0.20 0.24 0.00 0.94 . . . .  95.30 
20 0.00 0.10 0,00 0.10 0.00 0.00 0.20 . . . .  99.00 

$21 0.00 0.00 0.00 0.15 O,OOt 0.00 0.15 99,25 . . . .  
22 0.00 0.30 0,00 0.05 0.00 O.OO 0.35 . . . .  98.25 
23 0.00 0.00 0.05 0,05 0.00 O.O0 0.10 . . . . .  99,00 
24 0,00 0.20 1.05 0.55 0.00 0.10~: 1.90 90.50 

*725 0.00 0.60 0.05 . . .  * . . .  0.00 0.65 9 E ~  
~6 0.00 0.00 0.35 0.06 0.13 0.00 0.53 . . . .  9"7~ 
27 0,00 0.00 0.25 0.00 0.57 0.00 0.82 95.90 

, ~ s  0 . 4 ¢  o.oo o.oo 0.05 moo¢ 0.00 0.45 9'7~ 
29 o.oo o.oo 0.05 o.o5 o.oo o.oo O.lO 9"9:~6 

*30 0.00 0.00 0.00 0.00 0.06* 0.00 0.06 9'9170 . . . .  
31 0.00 0,00 0,00 0,00 0,27 0,0O 0,27 98.65 

t33 0.~0 0.20 0,70 0.00 0.43 0.20§ 1.93 9"0~ 35 
34 0.'20 0.00 0.10 0.00 0.20 0.00 0.50 . . . .  97:50 
35 0.00 1.10 0,00 0,00 0.00 0.00 1.10 . . . .  94.50 
40 0,10 0.00 0.15 0,00 0.00 0,00 0.25 98.75 

*¢43 0,00 1.10 0.15 * , . .  0.00 0.00 1.25 937~5 . . . .  
**45 0.0O 0.10 0.25 * , , ,  t .  • • O.00 0.35 98.25 . . . .  
**46 0.00 0.00 0.15 * . . .  ? . .  • 0.20~ 0.35 98.25 

47 0.30 3.30 O.O0 0.15 0.71 0.407 4.86 7"5:70 
* T e s t s  m i s s i n g .  * R e p o r t s  m i s s i n g .  ( N o t  f o l l o w i n g  r u l e s :  S R e p o r t i n g " f r e e  f a t t y  

ac ids .  §Grad ing .  ~ r ' rope r  a m o u n t  of lye . )  
C l a s s i f i c a t i o n  o f  l a b o r a t o r i e s  on b a s i s  of  Official  Grades .  

G r a d e  N u m b e r s  
100 . . . . . . . . . . . . . . . .  4-5--6-16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

98-100 . . . .  3-10--14-15-17-20-22-23-29-31-40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 
95- 98 . . . . . . . . . . . .  13-19-26-27-34 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
92- 95 . . . . . . . . . . . .  12-35 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

B e l o w  92 . . . . . . . . . .  18-24-47 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i 

25 
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Offic ia l  m e t h o d  of  g r a d i n g :  
T o l e r a n c e  

T e s t  a l l owed  
F r e e  F a t t y  A c i d s  . . . . . . . . . . . . . . . .  0.1 
R e f i n i n g  L o s s  . . . . . . . . . . . . . . . . . . .  0,3 
Color,  r ed  . . . . . . . . . . . . . . . . . . . . . . .  0,~ 
Bleach ,  red  . . . . . . . . . . . . . . . . . . . . . .  0.2 
T o t a l  F a t t y  A c i d s  . . . . . . . . . . . . . . . .  0.3 

T e s t  D e d u c t i o n  b y  p o i n t s  
F r e e  F a t t y  

A c i d s  . . . . . .  0.1 fo r  each  0.1 ± T o l e r a n c e  
R e f i n i n g  Loss .0 ,1  f o r  each  0.1 T o l e r a n c e  
Color,  red  . . . .  0,05 fo r  each  0.1 T o l e r a n c e  
Bleach ,  r ed . .0 ,05  for  each  0.1 T o l e r a n c e  
T o t a l  F a t t y  

A c i d s  . . . . . .  0.I f o r  each  0.1 T o l e r a n c e  
G r a d e :  1O0.00 m i n u s  ( T o t a l  d e d u c t i o n s  

x 5 ) .  
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NATIONAL COTTONSEED PRODUCTS ASSOCIATION 
C o m p i l a t i o n  o f  t o t a l  p o i n t s  off  f r o m  a c c e p t e d  a v e r a g e  p lus  t o l e r a n c e  a n d  f ina l  off icial  

g r a d e s  on t h e  t h i r t y  s a m p l e s  of  c o t t o n s e e d  c o - o p e r a t i v e  work ,  1933-34. 
P o i n t s  Off f r o m  A c c e p t e d  A v e r a g e  P l u s  T o l e r a n e e - - - - - - - - a  
A m m o n i a  F . F .  Ae. M o i s t u r e  ~ r o r s  R u l e s  T o t a l  

C h e m i s t  Off ic ia l  
N u m b e r  rOll  G r a d e  

I 1.10 0.24 1.10 0.00 0.0O 0.00 2.44 95.12 
2 1.00 0.18 0.40 0,00 0.30 0.40 2.28 95.44 
3 0.30 0.24 0.70 0.00 0.00 0.40 1.64 96.72 
5 0.80 0.10 1.20 0.00 0.00 0.40 2.50 95.00 
6 3.70 0.98 3.40 0.25 0.60 0.00 8.93 82.14 
7 0.70 0.26 1.00 0.05 0.60 0.00 2,61 94.78 
8 2.20 0.38 2.70 0.80 0.00 0.00 6.08 87.84 
9 2,20 0.52 4.20 0.05 0.60 0.40 7.97 84.06 

10 1.30 0.28 1.50 0.10 0.10 0.00 3.28 93.44 
*11 4.40 1.82 3.70 0.00 0.00 0.00 9.92 79.66 

12 3.10 0.46 t .10 0.55 0.20 0.00 5.41 89.18 
13 2.40 0.40 1.10 0.10 O.00 0.00 4.00 92.00 
14 9.60 0.16 0.10 0.30 0.00 0.00 1.16 97.68 
15 2.60 0.50 0.70 0.45 0.00 O.OO 4.25 91.50 
16 1.60 0.86 1.30 0.30 0.OO 0.00 4.06 91.88 
17 2.90 0.28 1.50 0.85 0.50 0.40 6.43 87.14 
18 1.30 0.74 2.70 0.30 0.00 O.O0 5.04 89.92 
19 0.50 0.42 2.30 0.05 0.00 0.00 3.27 93.46 
20 1.40 0.16 0.20 0.15 0.30 0.0O 2.21 95.58 
21 2.60 1.14 1.60 0.15 0.40 0.00 5.89 88.22 
22 0.10 0.50 1.90 0.0O O.O0 0.O0 2.50 95.00 
23 1.80 0.06 0.40 0,05 0.00 O,O0 2.31 95.38 
24 1.20 0.10 1.10 0.00 O,O0 0.00 2.40 95.20 
25 3.10 0.52 0.30 0.00 0.30 0,00 4.72 90.56 
26 2.60 0.58 0.80 0,30 0,10 0.40 4.78 90.44 
27 3.30 0.26 3.80 0.20 0.30 0.0O 7.86 84.28 
28 0.90 1.06 1.30 0.0O 0.00 0.00 3.26 93.48 
29 2.10 0.60 0.60 0,05 0.00 0.00 3.35 93.30 
30 1.30 0.10 2.60 0.05 0.60 0.00 4.65 90.70 
31 0.60 0.36 1.50 0.20 0.00 0.40 3.06 93.88 
32 4.30 0.68 3.10 0.40 0.50 0,40 9.38 81.24 
33 1.30 0.40 1.20 0.15 0.0O 0.40 3.45 93.10 
34 0.70 0.10 0.60 0.00 0.O0 0.00 1.40 97.20 
35 1.10 0.62 2.50 0.00 0.00 0.OO 4.22 91.56 
36 0.60 0.14 O.lO O.OO O,OO O.OO 0.84 98.32 
37 2.20 0.14 1.50 0.10 0,10 0,00 4.04 91.92 
38 3.20 0.26 1.80 0,90 0,30 0.40 6.86 86.2~ 
39 1.20 0.02 1.40 0.50 0.00 0.00 3.12 93.76 
40 1.30 0.02 0,30 0.45 0.50 O,O0 2.57 94.86 
42 0.40 0.14 1.50 0.15 O.00 0.O0 2.19 95.62 
43 2.00 0.76 0.90 1.85 0.00 0.40 5.91 88.18 

?45 1.90 0,12 1.80 0.50 0.00 0.40 4.72 89.20 
$46 0.40 0.12 1.50 0.1O 1.40 0.40 3.92 76.48 
A v e r a g e  1.76 0.42 1.53 0.25 0.15 0.11 4.22 91.56 

* B a s e d  on  19 s a m p l e s .  ?On 25 s a m p l e s .  $ 0 n  l0  s a m p l e s .  
T h e r e  a r e  no p e r f e c t  r e c o r d s  on oil, a m m o n i a  a n d  f ree  f a t t y  ac ids .  

Off on on ly  one  s a m p l e  Off on o n l y  two  s a m p l e s  
Oil  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N u m b e r  22 N u m b e r s  2-14 
A m m o n i a  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N u m b e r s  23-39-40 N u m b e r s  14-34 
F r e e  f a t t y  a c i d s  . . . . . . . . . . . . . . . . . . . . . . . . .  N u m b e r s  2-14-23-36-40 N u m b e r  20 

o i l  & s o a p  

C l a s s i f i c a t i o n  of  c o l l a b o r a t o r s  on 
b a s i s  of  s e a s o n  g r a d e s :  

G r a d e  N u m b e r s  T o t a l  
95-100 . . . . .  1-2-3-5-14-20-22-23-24-  

34-36-42 . . . . . . . . . . . .  12 
90- 95 . . . . .  7-10-13-15-16-19-25-26- 

28-29-30-31-33-35-37- 
39-40 . . . . . . . . . . . . . . .  17 

85- 90 . . . . .  8-12-17-18-21-38-43-45. 8 
80- 85 . . . . .  6-9-27-32 . . . . . . . . . . . . . .  4 
Be low 80. .  11-46 . . . . . . . . . . . . . . . . . .  2 

SOME 

 ICCI F iCA! /IkSI i CI% 
OF FATS. PART ! 

By William E. Anderson and Harold H. Williams* 
( F R O M  T H E  D E P A R T M E N T  O F  P H Y S I O L O G I C A L  C H E M I S T R Y ,  Y A L E  U N I V E R S I T Y ,  NEV¢ H A V E N ,  C O N N . )  

A discussion of the .biochemical 
aspects of lipids must necessarily 
include the components which re- 
sist the action of alkali--in other 
words, the unsaponifiable material. 
A few years ago Drummond (1) 
remarked : 

"From the standpoint of the bi- 
ochemist, the study of the unsaponi- 
fiable constituents of the natural 
oils and fats is a veritable E1 Do- 
rado for those prepared to under- 
take the very difficult task of at- 
tacking the problems that await so- 
lution in this field of research." 

The diversity of substances pres- 
ent in the unsaponifiable portion of 
the mixture commonly called fats 
is indicated by the presence of hy- 

*Ster l ing Fellow. 1934-35. 

drocarbons, alcohols, carotinoids, 
vitamins, and sterols. Whereas most 
of the animal and vegetable fats 
consist almost entirely of glycerides 
and a small percentage of unsaponi- 
fiaNe matter, the liver oils of some 
sharks contain as high as 90 per 
cent of unsaponifiable lipid. On the 
other hand, Chibnall and Channon 
(2) found the ether extract of the 
leaf cell cytoplasm of spring c~b- 
bage to contain only about 27 per 
cent of fatty acids. 

Since the discovery of carotene 
and ergosterol as precursors of vit- 
amin A and D, respectively, we 
recognize that all unsaponifiable 
components may be of the utmost 
biological signifcance. However, 
it is beyond the scope of this dis- 

cussion to deal with each substance 
individually. The unsaponifiable 
lipid is a common constituent of 
protoplasm. The various compo- 
nents of the unsaponifiable fraction, 
however, are not common to all liv- 
ing matter. Some are peculiar to 
the plant, others to the animal king- 
dom; sterols on the other hand, are 
common to plant and animals alike, 
being, respectively, represented by 
phytosterols and cholesterol. This 
discussion will be confined to. some 
of the biochemical aspects of choles- 
terol since this substance is today 
occupying an important place in 
biochemical investigation. 

The ubiquitous occurrence of this 
substance in the structure of the 
animal cell is indicative of its im- 
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