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The action of growth r egu la to r s  on the sprouting of seeds  leads  to a change in the activity of some 
enzymes  in them [1], including l ipases  [2]. It is  also known that in ea r ly  ripening va r i e t i e s  of cotton a 
higher  level  of l ipase  activity is achieved on sprouting [3]. It appeared of in te res t  to de te rmine  the c o r r e -  
lation between the act ion of a growth regu la tor  and the level  of l ipase  act ivi ty.  To study this  question, we 
have invest igated the action of suc rose  and of indolylacetic,  succinic,  and ascorb ic  acids at those concen- 
t r a t ions  of the i r  solutions at which they are  s t imula to r s .  The indolylacetic and succinic acids were  also 
used in the higher concent ra t ions  at which they exhibit a herb ic ida l  effect .  

Figure  1 shows curves  of the changes in the l ipase  act ivi ty,  and in the contents of l ipids,  pro te ins ,  
fat ty  acids,  and choline during the sprouting of cotton seeds  in the absence of growth regu la to r s .  Under 
o rd inary  conditions, the l ipase  activity f i r s t  fel l  ( f i r s t  day of sprouting) and then rose  rapidly,  reaching a 
m a x i m u m  value on the fourth or  fifth day (see Fig. 1, curve  1) [4]. With an intensif icat ion of l ipolysis ,  the 
amount of l ipids dec rea sed  (curve 2), and the amounts  of fatty acids (curve 3) and prote in  (curve 4) fell  
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Fig. 1. Change in the contents of the natura l  components  of cotton seeds  on 
sprouting:  1) l ipase  act ivi ty with t r ibutyr in ;  2) l ipids; 3) fatty acids; 4) p ro-  
teins;  5) choline; 6) l ipase  act ivi ty with cottonseed oil. 

Fig. 2. Action of growth r egu la to r s  on l ipase  act ivi ty:  1) control;  2) indolyl- 
acet ic  acid (10 "~ M); 3) a scorb ic  acid; 4) sucrose ;  5) succinic acid (10 -4 M); 
6) succinic acid (10 -1 M); 7) indolylacetic acid (10 -1 M). 
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Fig.  3. Change in l ipase activity 
in ce l l - f r ee  extracts  of cotton 
seeds: 1) incubation t empera tu re  
20°C; 2) 4°C (medium: 0.1 M 
phosphate buffer ; pH 7.2) (activity 
r e fe r r ed  to the activity of a f r e sh -  
ly isolated extract) .  

slightly, probably because of the greater  rate of their  consumption 
in other metabolic p rocesses  [5] and because of the synthesis of 
proteinase [6]. A paral le l ism is observed between the level of 
f ree  choline and the magnitude of the l ipase activity. 

The nature of the change in the l ipase activity during sprout-  
ing sca rce ly  changed in the presence  of growth regulators  (Fig. 2), 
with the exception of ascorbic  acid. However, the level of l ipase 
activity and its maximum value at the fourth day of sprouting of 
the seeds depended on the type of growth regulator .  Indolylacetic 
and succinic acids in low concentration increased the level of 
l ipase activity. 

High concentrat ions of indolylacetic and succinic acids led 
to a decrease  in lipase activity. The sprouting of the seeds and 
the growth of the plants in these c a s e s w e r e  also re tarded or  did 
not take place at all. The change in l ipase activity in the presence  
of ascorbic  acid and sucrose  was proportional to their  growth 
activity.  

It follows from what has been said above that a corre la t ion 
exists between the level of l ipase activity in the sprouting plant 
and the st imulating action of a growth regulator .  If this is the 
case, the level of l ipase activity can be adopted as a measure  of 

growth activity of a par t icu lar  chemical compound, but it must  be borne in mind that the activity of the 
l ipase is not the only indicator of intracel lular  conditions; the action of growth regulators  must be exerted 
on other enzymatic p rocesses  as well. 

When extracts  of cotton seeds in 0.1 M phosphate buffer with pH 7.2 were stored at 20°C, their l ipase 
activity changed in the same way as in the sprouting seeds (Fig. 3). The only difference consists  in the fact 
that no fall in l ipase activity after  the f i rs t  day was found. This is apparently connected with the l iberation 
of certain metabol ism inhibitors.  This fact, of course,  increases  the significance of the interrelat ionship 
between the level of l ipase activity and the st imulating or herbicidal action of a chemical agent. 

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

The lipase activities were measured  by a t i t r imet r ic  method [7, 8], using as subst ra tes  t r ibutyrin 
and cottonseed oil. The concentrat ion of the subst ra tes  in the activity measurements  was 2 mg/ml ,  the 
concentrat ion of the enzyme 0.033 mg/ml ,  pH 8.8, t empera tu re  25°C, and the medium was 0.1 M phosphate 
buffer.  The eoncentration of Ca 2+ ions and the conditions of their  addition were the same as in the p re -  
ceding investigation [8]. 

The samples  were defatted by extraction with acetone and then with diethyl ether.  The extracts  f rom 
the defatted powders were prepared as descr ibed previously [4]. The concentrat ion of protein was 10 mg /  
ml.  

The seeds were sprouted in the light at 25°C on sand moistened with distilled water .  The control 
seeds were moistened in distilled water .  The concentrat ions of the solutions of the growth regulators  for 
steeping the seeds were selected on the basis  of l i t e ra ture  information [2]. The concentrations of the in- 
dolylacetic acid were 10 -5 and 10 -1 M, of the succinlc acid 10 -4 and 10 -1 M, of the sucrose  10 -2 M, and of 
the ascorbic  aeid 10 -4 M. The seeds' were steeped in 30 ml of the solution with eonstant shaking for  5 h. 
Then they were sprouted on ster i l ized sand. Distilled water in measured  amounts was added every day. 

The protein content was determined by the biuret  method, the fatty acids by t i trat ion [5], and the cho- 
line in the form of the complex with iodine [9]. All the t i t rat ion operations were per formed with an LPM- 
60M pH mete r  with glass and s i lver  ehloride e lec t rodes .  

SUMMARY 

A method has been proposed for  evaluating the action of some growth regula tors  by measur ing  the 
l ipase activity of sprouting cotton seeds.  
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