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The main prote ins  of cotton seed are  globulins. In preceding papers  [1, 2] we have repor ted  the iso- 
lation of an individual 8.2 S prote in  component,  in the present  paper  we give some resu l t s  of a study of the 
physicochemical  constants  of the 8.2 S globulin. 

By the dini trophenylat ion method [3] and th in - layer  chromatography on s i l ica  gel and polyamide [4, 51 
a hydrolyzate  of dinitrophenylated 8.2 S globulin was found to contain DNP-arginine,  £-DNP-lys ine ,  and 
t r a c e s  of DNP-hist idine and DNpZm-histidine (Fig. la) .  The presence  of these DNP amino acids was con- 
f i rmed by Sakaguti 's qualitative react ion and by the react ion with ninhydrin. 

For  quantitative analysis ,  the combined DNP-amino acids f rom the normal  butanolic f ract ion of the 
hydrolyzate  of the DNP der ivat ive  of the 8.2 S globulin were  decomposed with anhydrous hydrazine to give 
the f r ee  amino acids [7]. These were  analyzed on an amino-acid analyzer  [ChSAN (Czechoslovak Academy 
of Sciences) type 6020A~ This showed the p resence  of 16 moles  of lysine and ornithine per  105g of the 8.2 S 
globulin. On hydrazinolys is ,  DNP-arginine fo rms  ornithine,  as has been shown by exper imenta l  r e su l t s  
with s tandard DNP-arginine and ornithine.  
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Fig. 1. Chromatogram of the DNP amino acids (plates 10 x 10) 
in a thin l aye r  of s i l ica  gel in the bu tan-1-o l -25% NI-I 3 (1 : 1) sys-  
t em (one-dimensional  chromatography to a height of 9 cm three  
t imes) (a) and in a thin l aye r  of polyamide in the b u t a n - l - o l - c o n -  
cen t ra ted  acet ic  acid (9 : 1) sys tem (b). 1) DNP-argintne (Rf  in 
a thin layer  of polyamide 0.30); 2) £-DNP-lys ine  (Rf in a t h i n l a y e r  
of polyamide,  0.50); 3) DNP-hist idine;  4) DNpim-his t id ine .  NBF - 
butanolic f rac t ion of the hydrolyzate  of the 8.2 S globulin (Rf  val-  
ues  of the DNP-amino acids f rom the hydrolyzate  of the dini t ro-  
phenyl der ivat ive  of the 8.2 S globulin in a thin l aye r  of polyamide:  
0.30 and 0.50). 

Institute of the Chemis t ry  of Plant Substances, Academy of Sciences of the Uzbek SSR. Trans la ted  
f r om Khimiya Priroclnykh Soedinenii, No. 6, pp. 795-799, November -December ,  1971. Original ar t ic le  
submitted July 2, 1971. 

© 1974 Consultants Bureau, a division of Plenum Publishing Corporation, 227 ~l'est 17th Street, New York, N. Y. 10011. 
No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, 
electronic, mechanical, photocopying, micro[liming, recording or otherwise, without written permission of the publisher. .l 
copy of this article is available [rom the publisher for $15.00. 

767 



"v"  

i 7~ I !77I!l 
< : }7~ 

Fig. 2. Resul ts  of a molecular-weight  de terminat ion  in the u l t r acen-  
t r i fuge;  a, b) by Arch iba ld ' s  method; 19,980 rpm,  30°C, initial photo- 
graph 3 min, in terval  3 min; 8560 rpm,  30°C, initial photograph 5 min, 
in terval  6 rain, respec t ive ly ;  c) by the r a t e -o f - s ed imen ta t i on  method; 
50,100 rpm,  22°C, initial photograph 7 min, in terval  6 min, concent ra -  
tion of prote in  10 mg/ml .  S o l v e n t -  phosphate buffer  with U = 0.5, 20°C, 
two- sec to r  cel l .  

The DNP-arg in ine  and e -DNP- lys ine  f r o m  the hydrolyzate  were  de te rmined  quantitat ively by a spec-  
t rophotomet r ic  me thodonan  SF-4A ins t rument .  The butanolic f rac t ion  of the hydrolyzate  of the DNP der iv -  
ative of the 8.2 S globulin was chromatographed  in a thin l ayer  of polyamide;  the spots  of the DNP-arg in ine  
and e -DNP- lys ine  were  sc raped  off the chromatographic  plate with the l ayer  of polyamide and t r a n s f e r r e d  
to a 1% solution of NaHCO 3. Then the extinctions of the solutions of the DNP amino acids were  measu red  at 
360 nm (Fig. lb) .  

In 2.5 mg of the 8.2 S globulin we found 0.0090 mg of DNP-arg in ine  and 0.102 mg of e -DNP- lys ine ;  
consequently,  105 g of the prote in  contains 1.05 mole of DNP-arg in ine  (1 mole of arginine is p resen t  in 
95,000 g of the 8.2 S globulin) and 12.75 mole of e -DNP- lys ine .  The molecu la r  weight of the 8.2 S globulin 
de te rmined  by Arch iba ld ' s  method and by the ra te  of sedimentat ion [8-9] onanMOM G-120 ul t racent r i fuge  
(Hungary) is 100,000 (±10%) (Fig. 2a, b, c). The amino-ac id  composi t ion of the 8.2 S globulin (in moles) 
pe r  105 g of prote in  (per mole of protein) or per  mole of N- te rmina l  arginine is given below. 

Moles per 105 Moles per 105 
Amino acid Amino acid 

g of protein g of protein 

Lysine 21 Alanine 41 
Histidine 25 112 cystine 13 
Arginine 62 Valine 45 
Aspartic acid 54 Methionine 9 
Threonine 33 Isoleucine 25 

Leuc ine 47 
Serine 50 Tyros ine  18 

Glutamic acid 85 Phenylalanine 49 
Prol ine  36 Tryptophan 11 
Glycine 48 
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Fig. 3. Content of amide nitrogen 
(percentage of total nitrogen) in the 
8.2 S globulin. 

The tryptophan in the 8.2 S globulin was determined spect ro-  
photometr ical ly by the method of Holiday and Ogston [10] and by a 
modification of the method of Graham et al. [11] using as standards 
casein  and egg albumin. The globulin contains considerable amounts 
of glutamic and aspart ic  acids and arginine,ser ine,  and glycine. 

In the 8.2 S globulin, the amide groups of the protein were  de- 
tected by hydrolys is  with 2 N hydrochlor ic  acid at 100°C [12], with 
subsequent determination of the amount of ammonia by Conway's  
microdiffusion method [13] (Fig. 3). Extrapolation of the curve ob- 
tained to zero  t ime [12] showed that the amount of amide nitrogen 
was 5.6%, or  64 moles of NH 2 groups per mole of protein. Conse- 
quently, 46% (or a total of 139 moles) of the dicarboxylic acids 
(aspart ic  and glutamic acids) in the 8.2 S globulin are  present  in 
the fo rm of amides.  

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

Prepara t ion  of the Dinitrophenyl Derivative of the 8.2 S Globulin. A solution of 50 mg (0.5 pmole} of 
the protein in 15 ml of phosphate buffer  with an ionic strength of 0.5 was brought to a pH of 9 with 0.4 N 
NaOH solution, and 0.2 ml of DNPB was added; the f lask with the react ion mixture was sealed and was left 
in a thermos ta t  at 40°C with magnetic s t i r r ing  overnight.  On the following day, the excess  of DNPB was 
eliminated f rom the react ion mixture by three extract ions with peroxide-f ree  ethyl ether,  and the residue 
was acidified with 4 N HC1 to pH 1. 

The acid solution of the DNP-prote in  was t r ans fe r r ed  to a tube, to which an equal volume of concen- 
t ra ted  HC1 was added. The a i r  was evacuated f rom the tube (with the contents frozen} by means of a water  
pump, the tube was sealed, and hydrolys is  was per formed at 105-110°C for 24 h. The hydrolyzate was di- 
luted with water ,  and the DNP-amino acids were  extracted with e ther  and butanol. The ethereal  and buta- 
nolic f ract ions  of the hydrolyzate  were  studied in thin l ayers  of s i l ica gel and polyamide. 

DNP-amino acids were  found only in the butanolic fract ion.  (A set of DNP-amino ac id s  of natural  
origin was used as markers . )  

Cleavage of the DNP-Amino Acids. An ethanolic solution of the n-butanolic f ract ion of the hydro-  
lyzate of the DNP derivative of the 8.2 S globulin (1 ml, containing the equivalent of 10 mg of protein) was 
evaporated in a ro t a ry  evaporator  at 60-70°C. Then the dry  residue was t reated with 3-4 drops of anhy- 
drous pyridine.  The flask with the react ion mixture was tightly sealed and was left in the thermosta t  at 
70-80°C for 2 h. The excess  of hydrazine was eliminated under vacuum in a des icca tor  over concentrated 
sulfuric acid. The amounts of free amino acids in the dry residue were  determined in an amino-acid 
analyzer .  

Determinat ion of Tryptophan. A. Spectrophotometric  Method. The absorptions of a solution of 9.4 
mg of the protein in 10 ml of a 0.1 N solution of caust ic  soda were  measured  at 280 and 305 nm onanSF-  
4A instrument .  The absorpt ions of the solution at the wavelengths mentioned were  0.920 and 0.310, 
respect ively .  

The concentrat ion of tryptophan in the protein solution was calculated by means of the formula  
Mtry p = (0.207 ~280--0.280 Y'305) "10-3. 

B. By Hydrolysis  in 0.1 N Cau6tic Soda Solution. A solution of 50 mg (0.5 #mole) of the protein in 
50 ml of a 0.1 N solution of caustic soda was evaporated to dryness  in a porcelain dish on the boiling water  
bath. The dry residue was dissolved in 5 ml of water .  To 2 ml of the aqueous solution and to a standard 
solution of tryptophan, each in a 25-ml measur ing  flask, were added 0.25 ml of a 5% solution of p-dimethyl-  
aminobenzaldehyde (in 10% sulfuric acid), 0.3 ml of a 0.3~0 aquoous solution of fe r r ic  chloride,  0.3 ml of a 
0.01% aqueous solution of potass ium dichromate,  a~zd 12.5 ml of concentrated hydrochlor ic  acid. The flasks 
were  left in the dark for  4 h and their  contents were  made up to the mark  with water .  

The standard solution had a concentrat ion of 0.2 mg/ml (in 0.1 N caustic soda solution). The optical 
density of the solution with respec t  to the standard solution was measured  in an FI~K-56 photoeolor imeter .  
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Determinat ion of Amide Nitrogen. Samples of the 8.2 S globulin (102.0 and 100.7 mg9 were  t rans-  
f e r r e d  to 20-ml round-bottomed f lasks and each was covered with 5 ml of 2 N hydrochlor ic  acid. The f lasks 
were  attached to reflux condensers  and heated in the boiling water  bath for 3 h. Then the heating was 
stopped and the f lasks containing the hydrolyzates  were  cooled in ice, and 2-ml samples were  t r an s f e r r ed  
to 25-ml measur ing  f lasks.  Heating was resumed,  and samples  were  taken af ter  eve ry  2 h, the react ion 
mixture  being cooled previously in each case.  After the sample had been diluted with water  (25 ml in each 
case),  the ammonia content was determined.  

C O N C L U S I O N S  

1. It has been established that in the 8.2 S globulin the N- terminal  amino acid is arginine; its molec-  
u la r  weight found f rom the N- terminus  is 95,000, and by ul t racentr i fuging 100,000. 

2. On heating with hydrazine,  DNP-arginine is conver ted  into ornithine.  

3. The 8.2 S globulin consis ts  of 672 amino acid res idues .  

4. The amount of amide ni trogen in the 8.2 S globulin is 5.6% of the total protein nitrogen. 
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