
6. I . T .  H a r r i s  and J.  S. Fruton,  J.  Biol. Chem.,  191, 143 (1951). 
7. H. Schwarz,  F. M. Bumpus,  and I. H. Page,  J .  Am. Chem. Soc., 445 (1953). 
8. S. Guttmann and R. A. Boissonnas ,  Helv. Chtm. Acta,  4_.11, 1852 (1958). 
9. S .G .  Wally and J.  Watson, J.  Chem. Soc., 475 (1953). 

10. I . L .  M a r ' y a s h  and V. A. Shibnev, Izv.  Akad. Nauk SSSR, Ser. Khim.,  1858 (1972). 

THE PRECIPITATION O F  ISOLATED C O T T O N - P L A N T  

PROTEIN 

A.  A.  P u l a t o v ,  M. T .  T u r a k h o z h a e v ,  
a n d  T .  T .  S h a k i r o v  

UDC 664.762 

The s ea r ch  for additional sou rces  of  protein to make  up its def iciency in feeding reg ions  is an urgent  
p roblem.  A p romis ing  sou rce  of prote in  is f o rmed  by  cotton seeds  and cot tonseed meal .  The quality and 
quantity of the prote in  obtained f r o m  the mea l  depends on the conditions of its ex t rac t ion ,  precipi ta t ion,  and 
drying. As is well  known, the mos t  acceptable  methods of sepa ra t ing  prote in  f r o m  an ex t rac t  on the industr ial  

• sca le  is its precipi ta t ion at  the i soe lec t r i c  point. 

The i soe lec t r i c  points of  prote in  subs tances  a r e  not constant  magnitudes and depend l a rge ly  on the con- 
ditions of  extract ion,  i .e. ,  on the amount  and na ture  of  the accompanying  subs tances  p resen t  in the extract .  We 
have studied the precipi ta t ion of prote in  f r o m  an ex t rac t  obtained by t r ea t ing  cot tonseed mea l  with a 5% solution 
of NH4C1 at pH 5.7-6.0 [1]. 

In all  the exper imen t s  we used mea l  f r o m  the Kokand Oils and Fats  Combine. The protein was ex t rac ted  
at  r o o m  t e m p e r a t u r e ,  and c la r i f ied  ex t rac t  was used. To de te rmine  the op t imum medium for  the precipi ta t ion 
of the prote in  we p e r f o r m e d  a s e r i e s  of  exper imen t s  on a l a rge  l abo ra to ry  appara tus .  In each exper iment ,  20 
l i t e r s  of prote in  ex t rac t  was placed in a prec ip i ta t ing  v e s s e l  and, under the s a m e  conditions, the prote in  was 
prec ip i ta ted  by va ry ing  the pH of the ex t rac t  with added 10% hydrochlor ic  acid. The prote in  prec ip i ta te  was 
s epa ra t ed  off on a centr i fuge and was washed with wa te r ,  and was then defatted. 

The r e su l t s  of the expe r imen t s  a r e  given below 

pH of the precipitate I 2 2,5 3 3,5 4 4,5 5 
Yield of protein on the weight 

of the initial meal, a/c 13,5 14,3 14,45 14,55 14,57 14,14 8,1 -- 

The m a x i m u m  precipi ta t ion  of the protein is obse rved  at  pH 3-3.5 (90% of the dissolved prote in  subs tances  
is precipi ta ted) ,  which does not co r r e spond  with the i soe lec t r i c  point of  cot tonseed prote in  obtained by e x t r a c -  
tion in an alkal ine medium,  which is 4.2 [2, 3]. F u r t h e r m o r e ,  the prote in  obtained by ext rac t ion  in an alkaline 
med ium sharp ly  changes its solubi l i ty  with a fal l  in the pH, and at  pH 1.5 and below the prec ip i ta ted  prote in  
d isso lves  comple te ly ,  which was not obse rved  in our  exper iment .  

The cause  of the s h a r p  change in the solubil i ty of the prote in  at low pH values  of the medium is the p r e s -  
ence of phytin in the ex t rac ted  protein obtained on ext rac t ion  in a weak alkal ine medium [4]. Exper imen t s  to 
de te rmine  the dependence of the p ro te in -prec ip i t a t ing  p roces s  on the na ture  of the acid have shown that the y ie ld  
of protein does not depend on this fac tor .  Hydrochlor ic  acid is used in p rac t i ce  in the food industry  and is m o r e  
economical  for  the prec ip i ta t ion  of protein.  

We used for  prec ip i ta t ion  a 10% solution of hydrochlor ic  acid,  as in the method for  prec ip i ta t ing  soya 
prote in  [5]. 

We also studied the influence of the t e m p e r a t u r e  and the t ime  of coagulation on the precipi ta t ion of p r o -  
tein,  for  which, in each exper iment ,  20 l i t e r s  of ex t rac t  was placed in the prec ip i ta t ing  v e s s e l  and the prote in  
was prec ip i ta ted  under s i m i l a r  conditions but with var ia t ion  in the t e m p e r a t u r e  of  the ext rac t :  

Inst i tute of the C h e m i s t r y  of Plant Substances,  Academy of Sciences of  the Uzbek SSR, Tashkent .  T r a n s -  
la ted f r o m  Khimiya l~ i rodnykh  Soedinenii, No, 1, pp. 116-118, J a n u a r y - F e b r u a r y ,  1978. Original  a r t i c l e  sub-  
mit ted September  7, 1977. 
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Precipitation temperature, "C 10 20 , 30 40 50 60 70 
Yield of protein on the weight 

of the initial meal, °]0 14,31 14,5 14,62 15,31 15,7 16,2  16,3 

With a r i s e  in the t empera tu re ,  denaturation of the protein leads to an increase  in the yield. However,  it 
must  be borne  in mind that with a r i s e  in the t empera tu re  the s ize  of the precipi ta te  increases  and it becomes  
m o r e  r e s i s t an t  to breakdown, which does not permi t  the extraction of NH4C1 and other bal las t  substances p r e s -  
ent in the protein precipi ta te  by washing it with water .  After a single washing, the protein precipi ta ted at 20- 
25°C contained about 0.1% of NI-I4C1 , and the protein precipitated at 60-70°C contained 0.5%. 

On the industrial  scale ,  the slight increase  in the yield of protein obtained by ra i s ing  the t empera tu re  of 
its precipitat ion,  which is connected with an inc rease  in the consumption of water  and also with an additional 
operat ion (repeated washing), is undesirable in the economic aspect. Numerous experiments  to determine the 

t ime of coagulation and the ra te  of s t i r r ing  in the precipitat ion of the protein have shown that the ra te  of s t i r -  
r ing  has no influence on the yield of protein within the range of s t i r r e r  speeds f rom 60 to 200 rpm. With a 
r i s e  in the t ime of coagulation, the yield of protein r i s e s  insignificantly° Thus, the yields of protein when the 
precipi ta te  was allowed to f rom for  1 min and for 12 h were ,  respect ively ,  14.5 and 14.8% of the weight of the 
Initial meal.  

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

Extract ion of the Meal. A r eac to r  was charged with 20 kg of eomminuted Industrial  meal,  and 200 l i te rs  
of 5% NI-I4Cl solution was added. Extract ion was c a r r i e d  out for 20 min at r o o m  tempera tu re  with the s t i r r e r  
working (60 rpm).  The extract  was separa ted  f r o m  the exhausted meal in a NOGSh-325-N centrifuge and was 
clar if ied in a SGO-100 × 750 supercentr i fuge.  

Precipi tat ion of the Protein. A vesse l  with a s t a in less - s tee l  s t i r r e r  (precipitator) was charged  with 160 
l i te rs  of c lar i f ied protein extract  and, with the s t i r r e r  working (50-90 rpm),  a 10% solution of HC1 was added in 
a s t r e a m  until the pH of the protein suspension was 3-3.5,  which was checked by a r emote - r ead ing  pH-meter .  

Separation and Washing of the Protein. The protein suspension was separa ted  on a SGO-100 × 750 cent r i -  
fuge (at a ro to r  speed of 7500 rpm),  and the protein fract ion (70% mois ture  content) was sent for washing, for 
which purpose the paste was diluted with 10% of its amount of water in an apparatus with a s t i r r e r  and was 
passed through a hydromil l .  The comminuted protein suspension was fed to a VF B-025 vacuum fil ter where,  
on separat ion,  the suspension was washed additionally with water  (in a continuous flow). 

Drying of the Protein.  The protein concentrate  after  separat ion onthe vacuum drum f i l t e rwas  dilutedwith 
water  to a 10% protein content and after milling it was fed to a "Angidro" spray  tower. The yield of protein 
was 3.62 kg or  14.5% of the weight of the initial meal. 

SUMMARY 

The optimum condition for the precipitation of the protein from an extract obtained by treating cotton- 
seed meal with 5% NH4CI iS its precipitation at room temperature with 10% HCI at pH 3-3.5. 
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