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Cotton l ignin has been IRfle s tudied.  Bas ica l ly ,  the qual i ta t ive  compos i t ion  of this  plant  raw m a t e r i a l  
is known [1-3]. F o r  the p r e s e n t  s tudy we used  cot ton plant  of the va r i e t y  108-F  grown in the "Severny i  
mayak"  kolkhoz of the S r e d n e - C h i r c h i k s k i i  reg ion  of Tashken t  oblas t .  

The l ignin in the cot ton plant  was  d e t e r m i n e d  quant i ta t ively by the usual  K o m a r o v  method.  (The l ig -  
nin so  obtained does not contain the c a r b o h y d r a t e  complex.)  

In a s tudy of the cot ton plant  with r e s p e c t  to the va r i ous  pe r iods  of vegeta t ion ,  it was  seen  that  the 
amount  of ex t r ac t ive  subs t ances  in it g radua l ly  d e c r e a s e s  (Table 1), and the amounts  of lignin, ce l lu lose ,  
and pen tosans  i n c r e a s e  with the deve lopment  of the plant.  The amount  of l ignin r e a c h e s  a m a x i m u m  in the 
late vegeta t ion  per iod .  The high l ignin content  in the e a r l y  pe r iod  is apparen t ly  due to its p ronounced  con-  
t amina t ion  with humif ica t ion  p roduc t s  [4]. The amount  of m ine ra l  subs t ances  in the cotton plant  g radua l ly  
i n c r e a s e s  up to the budding pe r iod  and then fal ls .  This  can m o s t  p robably  be expla ined by the a s sumpt ion  
that  before  f lower ing  the plant in tens ively  a b s o r b s  mine ra l  sa l t s  f r o m  the soil .  

With  the deve lopment  of the cot ton plant ,  t he re  is an i n c r e a s e  in its content  of lignin, while  the l a t t e r  
changes  qual i ta t ively .  The l ignin b e c o m e s  m o r e  highly methoxyla ted .  This  has been conf i rmed  by e x p e r i -  
men t s  using alkal ine n i t robenzene  oxidation.  

The method of a lkal ine n i t robenzene  oxidat ion is that  gene ra l ly  adopted fo r  de t e rmin ing  the t e r m i n a l  
a r o m a t i c  s t r u c t u r e s  of the l ignin units [5, 6]. It p rov ides  the poss ib i l i ty  of es tab l i sh ing  the type of s t r u c -  
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tural  units present  in the llgain (p-coumaric ,  guaiacyl,  or syringyl),  
and also their  rat io.  The s tems,  bolls, and seed hulls of cotton have 
been studied by this method previously [7]. 

We used this method to identify the aromat ic  s t ructural  units of 
the lignin in the developing cotton plant. Since it has been established 
that in the alkaline nitrobenzene oxidation of the lignins the yields of 
a romat ic  aldehydes are  far  less  than in the oxidation of the wood of 
plants because of condensation p rocesses  taking place during the i so-  
lation of the lignin [6], the wood of the cotton plants was oxidized. 

The cotton plants of samples II-V showed only a small amount 
of aldehydes on alkaline nitrobenzene oxidation according to Freuden-  
berg  [8]. F r o m  sample VI onwards the amount of aldehydes in the prod-  

ucts of nitrobenzene oxidation increased.  In this case,  oxidation was per formed by the micro  method of 
Stone and Blundell in  Kodina's modification [9, 10]. Chromatograms of the products obtained in the oxi- 
dations showed the presence  of vanfilin and syringaldehyde (Table 2). No p-hydroxybenzaldehyde was found 
in the cotton plant during any of the vegetation periods,  as is confirmed by previous resul ts  [11]. 

It can be seen f rom Table 2 that the amounts of vanillin and syringaldehyde r i se  with the development 
of the cotton plant. At the beginning of vegetation, the ra t io  of vanillin to syringaldehyde is 2.5 : 1 and at 
the end of the vegetation period it is 0.9 : 1. F r o m  the second vegetation period, when a hard s tem appears  
in the cotton plant, the rat io of vanillin and syringaldehyde changes insignificantly. 

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

Cotton plants without leaves were used for the investigation. They were dried and were then corn- 
minuted in a ball mill,  and the fract ion with part icle  dimensions of 0.25 mm was taken. 

To determine the amount of extract ive substances,  weighed samples of the plant were exhaustively 
extracted in a Soxhlet apparatus with a mixture of ethanol and benzene (1 : 1). The extract  obtained was 
evaporated to dryness ,  dried fur ther ,  and weighed. In all the determinations,  samples extracted with the 
mixture of ethanol and benzene were used. 

The amount of lignin was found by Koenig's  method in Komarov ' s  modification [12], the amounts of 
cellulose and pentosans by the method of Mozheiko and Yaunzemes [13], and the methoxy groups by the 
method of Vieb~ck and Schwappach [14]. 

In Table 1, all the resul ts  are  given on the absolutely dry substance with the exception of the content 
of extract ive substances,  which is r e f e r r e d  to the a i r - d ry  substance. The mois ture  content of the raw ma-  
ter ia l  was 5-6%. 

Oxidation of the Cotton Plant with Nitrobenzene. The cotton-plant mater ia l  (12 g) of samples I -Vwas  
mixed with 100 ml of 8?o caust ic  soda solution and 12 ml of nitrobenzene. The mixture was heated in an 
autoclave at 160°C for 3 h. The products of the reduction of the nitrobenzene were distilled off with live 
s team (until the distillation of a yellow oil ceased).  Two parallel  100-ml samples were  taken f rom the r e -  
action mixture.  Each sample was acidified with sulfuric acid to pH 3 and then, by the gradual addition of 
Na3PO4, the pH of the solution was brought to 7.3, and it was t reated with ether.  The ethereal  extract  was 
evaporated a lmost  to dryness ,  and the residue so obtained was dissolved in 5 ml of ethanol; 0.07-0.09 ml 
of the ethanolic solution was deposited on chromatograms .  Chromatography on paper of type "M n ["slow"[ 
of the Volodarskii  Leningrad paper mill was per formed for 4 h using the petroleum ether  (70-100°C) - di- 
butyl e t h e r - w a t e r  (6 : 1 : 1) sys tem.  The elution and determination of the aldehydes were pe r fo :med  by 
Kodina's  method [10]. 

The f igures given in Table 2 were  obtained as the resul t  of three or  four repeti t ions of the oxidation. 

S U M M A R Y  

1. In a study of the cotton plant with respec t  to its vegetation period, it has been established that as 
it develops the amount of extract ive substances in it decreases  and the amount of lignin, cellulose,  and 
pentosans increases .  

2. The ra t io  of the main components of the combined aldehydes obtained in the oxidation of the cotton 
plant mater ia l  with nitrobenzene in an alkaline medium (vanillin and syringaldehyde) does not remain  con- 
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stant. At the beginning of the vegetation period the vanillin predominates ,  and then the amounts of the two 
aldehydes become equal. 
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