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The p r e s en t  paper  gives  the r e su l t s  of an invest igat ion of the amino acid composi t ion and a s s imi l ab le  
lysine of the pro te ins  obtained in the aqueous,  salt ,  and alkali ex t rac t ion  of cot tonseed meal .  A compar i son  
is made with r e s p e c t  to these indices and to the amounts  of f ree  and bound gossypol  of the cor responding  
prote ins  f r o m  indust r ia l  mea l  and f rom defat ted f lour f r o m  cotton seeds .  

The yield of ex t rac tab le  prote ins  f r o m  the mea l  is l e ss  than the yield of pro te ins  f rom the flour.  
However,  there  is  no propor t ional i ty  for  di f ferent  protein f ract ions:  the ex t rac tab i l i ty  of the nwa te r - so l -  
uble p ro te ins"  and of the sa l t - so luble  pro te ins  f r o m  mea l  is  only half that  f r o m  flour  (Table 1), and the 
ex t rac tab i l i ty  of the a lka l i - so luble  pro te ins  f rom the mea l  is  higher,  which leads  to a fall in the quali ty of 
the protein (% of a s s imi l ab l e  lysine).  

In a compar i son  of the amino acid composi t ion of the cor responding  protein f rac t ions ,  i t  can be seen 
that only the sa l t - so lub le  f ract ion of the mea l  has  the same  composi t ion as  the sa l t - so luble  fract ion of the 
f lour.  At the s a m e  t ime,  only this f rac t ion  of the prote ins  of the mea l  is  cha rac t e r i zed  by a high value of 
the EAA index and of the amount  of a s s imi l ab le  lysine.  The wa te r - so lub le  and a lka l i - so luble  pro te ins  
lower  these  indices sharp ly  in the p roces s  of the industr ia l  t r ea tmen t  of cotton seeds  for  the production 
of oil. 

In a g r e e m e n t  with the r e su l t s  given above, the method of sal t  ex t rac t ion  has been made the basis  of 
the ex t rac t ion  of prote in  f rom industr ia l  mea l .  The opt imum conditions were  as  follows: ext rac t ion of 
the mea l  with 10% NaC1, pH 8.5 (1 : 10), heat denaturat ion of the pro te ins  at  85°C fo r  15 rain, desal t ing by 
d ia lys is  agains t  water ,  and precipi ta t ion of the prote ins  at pH 4.5. In the p repara t ion  of prote in  in l a rge  
amounts ,  the s tage of heat denaturat ion can be omit ted and dia lys is  rep laced  by 15-fold dilution. The yield 
of protein f r o m  the mea l  amounts  to 16% and f rom the f lour  32%, the ni trogen contents being 15.8% and 
16.5%, respec t ive ly .  

The f igures  in Table i show that the prote in  obtained by this method is  cha r ac t e r i z ed  by the requi red  
balance of e s sen t i a l  amino acids (38%), a high nitrogen content (15.8%), and sa t i s f ac to ry  values of the EAA 
index (the EAA index of egg prote in  was taken as  100%) and of a s s imi l ab l e  lysine.  No f ree  gossypol  was 
found in the protein,  and the amount  of bound gossypol  was fa r  lower  than the p e r m i s s i b l e  norm for  edible 
f lour  f rom cotton seeds  [1]. 

It mus t  a l so  be ment ioned that  the total p ro te ins  obtained f rom the mea l  is  s c a r c e l y  in fe r io r  to the 
prote in  f rom defat ted cot tonseed f lour  obtained by the sa l t  method of ex t rac t ing  prote ins  in spite of the 
substant ia l  d i f fe rences  in the amino acid composi t ion of the va r ious  prote in  f rac t ions  (water -so luble ,  a l -  
ka l i -soluble) .  

E X P E R I M E N T A L  

Isola t ion of the Pro te in  F rac t ions .  Cot tonseed f lour  (or f ac to ry  meal  s ieved through a 0 .5-nm sieve) 
(50 g), which had been defatted with aqueous acetone (85%) and acetone~was ex t rac ted  twice with wa te r  in a 
ra t io  of 1 : 5  for  3 h. The ex t r ac t s  were  centr i fuged at 3000 rpm for  15 rain. The wa te r - so lub le  prote ins  
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T A B L E  i. 
(I) and  M e a l  (II) 

Index, % 

C h a r a c t e r i s t i c s  of  t he  P r o t e i n s  of C o t t o n s e e d  F l o u r  

water- 
soluble 

l I1 

16,0 6,6 
12,9 27,6 
8,2 9,7 
9,9 4,7 

4.5 2,1 
1,5 0,7 
9,8 6, I 
5,6 3,3 
2,0 1,4 
2,6 2,9 

22,0 6,7 
7,0 1,8 
2.8 l , I  
2,4 3,3 
1,5 1,9 
2,4 3,1 
1,5 0.5 
1,8 5,3 
2,8 3,0 
3,1 1,1 
2.6 6.7 
0,9 1.9 

73,7 52,9 
62.0 29,4 
3,4 1.1 

50 4 

Proteins 
salt- 
soluble 

II! 
25,0 13,0 
4,1 4.9 
8,2 7,5 

15,4 t5,9 

3,2 3,1 
3,1 3,2 

10ft 12,5 
9,8 9.9 
2,9 3,2 
5.4 4,6 

21,2 23,3 
1,4 0,7 
3,9 4.1 
3,6 3,9 
1,2 1,1 
5.5 5,7 
1,4 1,4 
3,5 3.6 
6,3 6,4 
3.7 4,3 
7,0 5,3 
1,1 2,4 

34,2 99,4 
96,2 99,5 
2,2 2.1 

57,7 70,2 
),02 0.02 

/ 
alkali- ] Total 
soluble l protein 

l II l II  

3.0 7,5 32,0 
1,6 4,2 2,7 
4,6 6,3 7,5 

11,3 12,4 16,5 

3,0 2,7 4.2 
2,1 2,1 3,1 
4,8 9,6 II,I 
7,2 7,2 9.9 
4,3 2,2 3,4 
5,6 3.5 5.9 
8,5 18,7 22,0 
0.4 5,8 5.0 
1,7 3.2 6,7 
3.6 2,9 4,3 
1,1 1,7 2,3 
4,0 3,5 4,1 
1,8 1,5 1,6 
3,0 2,5 4,2 
6,6 4,6 7,0 
3,7 3,1 4,4 
4,1 4,9 7,8 
2.0 0,2 1,3 

68,1 80,1 08.7 
70,5 77,4 03,0 
2,5 1,4 2,9 

56.0 62,0 75,5 
0,02 0,8 0.1 

Yield 
Ash content 
Moisture content 
Nitrogen 
Amino acid composition: 
lysine 
bistidine 
arginine 
aspartic acid 
threoniue 
serine 
glutamic acid 
proline 
gl y.ciue 
alamne 
cvsteine 1/2 
vMine 
methionine 
isoleucine 
leucine 
tyros'ine 
phenylalanine 
tryptophan 

Tofal amino acids 
Crude protein, N X 6.25 
Assimilable lysine 
EAA index 
Bound gossypol 

16,0 
0.7 
7,5 
15,8 

3,0 
3.2 

11,5 
8.7 
3 ,0  
5,1 

21,8 
4.0 
3.8 
3,9 
1,2 
4,0 
1,0 
3.5 
5,9 
3,2 
6.5 
0,6 

94,9 
100,0 

2,1 
73,6 
0,1 

w e r e  p r e c i p i t a t e d  f r o m  the c o m b i n e d  c e n t r i f u g a t e s  by a c e t o n e  (3 : 1) and  w e r e  d e h y d r a t e d  with  a c e t o n e .  
The  s a l t - s o l u b l e  p r o t e i n s  w e r e  e x t r a c t e d  f r o m  the p r e c i p i t a t e  wi th  10% NaCI,  wi th  c e n t r i f u g i n g  a t  3000 r p m  
f o r  15 ra in .  The s u p e r n a t a n t s  w e r e  d i a l y z e d  a g a i n s t  w a t e r ,  and  the  p r e c i p i t a t e  tha t  f o r m e d  on d i a l y s i s  was  
s e p a r a t e d  off by c e n t r i f u g i n g  and was  d e h y d r a t e d  wi th  a c e t o n e  ( s a l t - s o l u b l e  f r a c t i o n ) .  The  a l k a l i - s o l u b l e  
f r a c t i o n  was  ob t a ined  by the ac t i on  of  0.2% NaOH on the r e s i d u e  a f t e r  s a l t  e x t r a c t i o n  and  the p r o t e i n s  w e r e  
p r e c i p i t a t e d  by a c i d i f y i n g  the e x t r a c t  with h y d r o c h l o r i c  a c i d  to pH 4.7.  The  s u s p e n s i o n  w a s  c e n t r i f u g e d ,  
and  the  p r e c i p i t a t e  was  d e h y d r a t e d  wi th  a c e t o n e .  

P r o d u c t i o n  of P r o t e i n .  The  f l o u r  o r  m e a l  (100 g) was  e x t r a c t e d  tw ice  wi th  10% NaCI a t  pH 8.5 in 
r a t i o s  of  1 : 5 and  1: 3, and the  so lu t ion  was  s e p a r a t e d  by cen t r i f ug ing  a t  3000 r p m  fo r  15 rain.  The p r o -  
t e i n s  w e r e  p r e c i p i t a t e d  f r o m  the c l a r i f i e d  e x t r a c t s  by d i a l y s i s  wi th  s u b s e q u e n t  a c i d i f i c a t i o n  by h y d r o c h l o -  
r i c  a c i d  to  pH 4.5 [3]. R e p l a c e m e n t  of  the d i a l y s i s  s t a g e  by 15 - fo ld  d i lu t ion  wi th  w a t e r  d id  not  a f f ec t  the  
qua l i t y  and  c o m p o s i t i o n  of the  p r o t e i n .  

Amino  Ac id  C o m p o s i t i o n .  A 5 - 7 - r a g  s a m p l e  of the  p r o t e i n  was  h y d r o l y z e d  in 6 N HCI a t  145°C f o r  
4 h [4], and  the a m o u n t s  of  a m i n o  a c i d s  in the  h y d r o l y z a t e  w e r e  d e t e r m i n e d  on an A A A - 8 8 1  a m i n o  a c i d  
a n a l y z e r .  To d e t e r m i n e  the a m o u n t  of t r y p t o p h a n ,  a 0 .01-0.02% so lu t ion  of  the  p r o t e i n  in a 6 M so lu t ion  
of  guan id ine  c h l o r i d e  a t  pH 6.5 was  p r e p a r e d ,  and  the UV s p e c t r u m  was  t aken  on a E P S - 3 T  s p e c t r o p h o -  
t o m e t e r  in the  2 2 0 - 3 4 0 - n m  r e g i o n .  The  a m o u n t  of  t r yp tophan  was  c a l c u l a t e d  f r o m  the op t i ca l  d e n s i t i e s  a t  
280 and 294 nm [5]. 

A s s i m i l a b l e  l y s i n e  was  d e t e r m i n e d  by d i n i t r o p h e n y l a t i o n  with the s e p a r a t i o n  of  the  DNP d e r i v a t i v e s  
of  the  a m i n o  a c i d s  in a thin l a y e r  [6]. 

G o s s y p o l  ( to ta l  and  combined)  was  d e t e r m i n e d  by the  p - a n i s i d i n e  m e t h o d ,  d e c r e a s i n g  the  s a m p l e  
w e i g h t s  and  v o l u m e s  f ive fo ld  [7]. 

The i n d u s t r i a l  m e a l  was  ob t a ined  f r o m  the Andizhan  o i l s  and  f a t s  c o m b i n e  by the p r e p r e s s i n g - e x -  
t r a c t i o n  m e t h o d  on an HD-1250.  

S U M M A R Y  

On the b a s i s  of the  r e s u l t s  of a s tudy  of  the  a m i n o  a c i d  c o m p o s i t i o n s  of  v a r i o u s  p r o t e i n  f r a c t i o n s  
f r o m  c o t t o n s e e d  f l o u r  and  m e a l  i t  has  been e s t a b l i s h e d  tha t  the  f r a c t i o n  of  s a l t - s o l u b l e  p r o t e i n s  (g lobul ins)  
does  not  change  i t s  c o m p o s i t i o n  and  p r o p e r t i e s  in  the  p r o c e s s i n g  of co t ton  s e e d s .  The  y i e l d  of  p r o t e i n  
f r o m  the  i n d u s t r i a l  m e a l  u s i n g  the  s a l t - e x t r a c t i o n  m e t h o d  i s  16%. 
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