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INTRODUCTION 

CAMUS 1, FODOR AND CHARI z h a v e  o b s e r v e d  t h e  p r e s e n c e  of l i pa se  in  Aspergillus 
niger a n d  Penicill ium roque/orti. RAMAKRISHNAN AND NEVGI 3 i n v e s t i g a t e d  t h e  d i f f e r en t  

oi l  seeds  a n d  oi l  s eed  c a k e s  for  t h e i r  l i p o l y t i c  a c t i v i t y  w i t h  a v i e w  to  o b t a i n  a c h e a p  

a n d  a c t i v e  l ipase .  I n  c o n t i n u a t i o n  of t h e  s e a r c h  for  a c h e a p  a n d  a c t i v e  l ipase ,  RAMA- 

KRISHNAN AND BANERJEE 4 i n v e s t i g a t e d  t h e  d i f f e r e n t  m o u l d s  g r o w n  o n  c o c o a n u t  a n d  

f o u n d  t h a t  A s p e r g i l l u s  f l a v u s  i s o l a t e d  f r o m  t h e  m o u l d s  g r o w n  on  c o c o a n u t  s h o w s  a p p r e c i -  

ab l e  l i p o l y t i c  a c t i v i t y .  A s e a r c h  w a s  u n d e r t a k e n  t o  a n a l y s e  t h e  m o l d s  g r o w n  o n  o t h e r  

oi l  s eeds  to  see  w h e t h e r  a l i p a s e  w i t h  b e t t e r  a c t i v i t y  c o u l d  b e  o b t a i n e d .  T h e  m o u l d s  g r o w n  

on  t h e  g r o u n d n u t  s eed  we re  a n a l y s e d  for  t h e i r  l i p o l y t i c  a c t i v i t y  a n d  t h e  r e s u l t s  a re  

r e c o r d e d  in  t h i s  p a p e r .  

EXPERIMENTAL PART 

The moulds were grown on groundnut  (Arachis hypogea) by keeping the groundnut  seeds in a 
desiccator, adjust ing the moisture content  and regulating the flow of air. The moulds grown on the 
oil seeds were sub-cultured in petri  dishes in Czapek agar medium and pure strains were prepared. 
Staining methods of BAYLISS, GLICK AND SIENT 6 aS well as the biological method of GRABILL &ND 
REED 6 were used to detect the  lipolytic strains in the cultures obtained. The lipase was prepared 
from the following strains isolated from the moulds grown on the seed: 

Aspergillus ]lavus Gx, Aspergillus flavus G~, A. oryzae G3, A. oryzae G 4, A. ]umigatus Gs, A. niger 
G6, Penicillium sp. G~. 

Preparation o[ the enzyme 
The lipolytic strains obtained were grown in conical flasks of one litre capacity containing 

2oo ml sterilized liquid Czapek medium at  37 ° C and after four days the mats  were removed, washed 
well with sterilized water and t reated with low-boiling petroleum ether to kill the cells and remove 
any fa t ty  materials present. The mats  were dried a t  room temperature  to remove the solvent com- 
pletely, powdered well and sieved through a 6o mesh sieve. The powder obtained was used for the 
experiments.  

The act ivi ty of these mould lipases was studied by investigating the hydrolysis of freshly 
prepared groundnut  oil, using these lipases and disodium phosphate-citric acid buffer of varying pit. 

Each reaction mixture consisted of i ml of oil, 5 ml of water, o.I g of mould lipase, 2 ml of 
buffer mixture of varying PH and a few drops of toluene in a flask incubated at  37 ° C for 24 hours 
after a thorough shaking. A b lank always accompanied each sample. After incubation the content  
was removed and t i t ra ted  against N/Io NaOH after adding 25 ml neutral  alcohol and warming for 
some time. Necessary precautions were observed to take readings under sterile conditions, The 
difference between the sample and the b lank in terms of ml of N/io sodium hydroxide will give 
the act ivi ty  of the  lipase. 

From Table I, it can be seen that  the optimum PH for the lipolytic moulds varies 
from 6.2 to 6.8, depending upon the nature of the mould. In particular A. /lavus G1 
shows appreciable lipolytic activity. 

Re/erences p. 2z8. 
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TABLE I 
LIPOLYTIC ACTIVITY OF MOULDS LIPASES AT VARIOUS PH 

Buffer: Disodium p h o s p h a t e -  citric acid Oil: Fresh groundnut oil ( f . f . a -  o.oi %) 
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Name of the mould 

AspergillusllavusG 1 6.2 I 8,1 1 8 . 8  1 9 . 5  
Aspergillus tiaras G 2 i.o [ 2, 3 I 2.8 3.2 
A. oryzae G s 3.1 ] 4.2 ] 5 .1 ] 6 . 0  
A. oryzae G~ 0.8 I 1.2 I z.o [ 2.7 
a.]umigatusC s 2.5 I 3'7 I 4"6 I 4.9 
A. niger G e 1.8 ] 2,9 I 3"1 I 4.3 
Penicillum s p . _ _ ~ ~ _ _ _ ~ 3  ~ _ _ G v  I 4.4 5 z 6 3 7 2 

Activity of the mould lipase in terms of difference in ml of N/io 
NaOH ~ t w e e n  the sample and the blank when the PH of the mixture is 

6.2 7.2 

I I . 2  13 .8  10. 7 9 .2  

4.1 4.8 5.2 4.4 
6.8 8.2 7.8 6.5 
3.0 3,6 4.5 3.I 
5.4 7.4 6.1 5.8 
4 .8 5,9 4 .2 3.2 
8.I 9.8 7.5 6.I 

These  s t ra ins  A. /lavus G 1, A. oryzae G~, A. /umigatus G 5, A. niger G6 and  Penicillum 
sp. G 7 were  n o w  g r o w n  in g r o u n d n u t  cake  m e d i u m .  

In different culture flasks 20o ml of groundnut cake solution containing 15°/o of oil-free cake 
were added, together with different amounts of fresh groundnut oil. They were sterilized for IO 
minutes under 15 lbs. pressure and inoculated with the strains and incubated at 37 ° C. After four 
days, the mats were removed and the lipase powder prepared. The activity of these mould lipases 
was determined by studying the hydrolysis of freshly prepared groundnut oil using these lipases 
and disodium phosphate-citric acid buffer of PH 6.2. 

TABLE II  
LIPOLYTIC ACTIVITY O1 r LIPASES OF MOULDS GROWN IN MEDIA 

CONTAINING DIFFERENT AMOUNTS OF GROUNDNUT OIL 

Medium 

Czapek 
Groundnut cake 

alone 
Groundnut cake 

+ 5% G.oil 
Groundnut cake 

+ I o %  oil 
Groundnut cake 

+ I5% G.oil 
Groundnut cake 

+ 20% G.oil 

Growth 

~ciable growth 

Not atisfaetory 

Slight growth 

Good growth 

Slight growth 

Slight growth 

Lipase activity in terms of difference 
in ml of N/lo NaOH between the sample and the blank for 

A./tavus 
G1 

13.8 

lO.2 

11.8 

I5.6 

9.5 

6.8 

A.oryzae 
Ga 

8 .2  

6.5 

7.I 

I2.3 

6 . I  

3.8 

A./umigatus 
Gs 

74 t 5.2 

6.7 

Io. i  

5.o 

2.5 

A.niger 
G6 

5,9 

4.8 

7.2 

8.5 

3.1 

2 ,0  

Penicillum sp. 
G7 

9.8 

8.2 

IO,I 

13.2 

7.8 

6.1 

F r o m  T a b l e  I I ,  i t  c an  be  seen t h a t  t h e  s t r a ins  g r o w n  in  g r o u n d n u t  cake  m e d i u m  

c o n t a i n i n g  10% oil  s h o w  t h e  h ighes t  l i po ly t i c  ac t i v i t y .  On  f u r t h e r  i n v e s t i g a t i o n  t h e  cake  

m e d i u m  m a y  p row;  to  be  a good  source  for g r o w i n g  l ipo ly t i c  m o u l d s  on  a large  scale. 

Synthetic activity o] the lipolytic moulds 

T h e  ace tone  d r i ed  l ipase  was  p r e p a r e d  f r o m  t h e  m o u l d s  acco rd ing  to  RAMAKRISHNAN 
AND NEVGI'S m e t h o d .  T h e  s y n t h e s i s  of b u t y l  o lea te  was  ca r r i ed  ou t  w i t h  t h e  a id  of these  
l ipases .  

In different conical flasks, equimolecular quantities (0.054 g mol of butyl alcohol (CHs(CH~) ~ 
CH~OH, b.p. - -  117 ° C; d = o.8o9 g/ml, tool. wt. 74.1) and oleic acid [CsHITCH=CH(CHa)~COOH , 

Relerences p. 2~8. 
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b.p. q 286 ° C, d = 0.895 g /ml ;  mol .  wt.  282.4] were added.  The  l ipase  (I g) and  e the r  so lven t  
( io ml) were added  to each  flask, wh ich  were well  shaken  a n d  kept  in t he  i ncuba to r  a t  37 ° C af ter  
corking well.  At  different  in t e rva l s  of t i me  i ml  was t a k e n  f rom each  flask, 25 ml  of neu t ra l  a lcohol  
were added,  t he  m i x t u r e  was w a r m e d  for some  t i me  a n d  t i t r a t e d  aga ins t  N/Io N a O H .  A b lank  
a lways  accompan ied  each sample .  The  difference be tween  the  b l ank  and  t he  sample  was ca lcu la ted  
in t e r m s  of m l  of  N/ io  s o d i u m  hydroxide .  F r o m  th i s  t he  pe rcen tage  syn the s i s  was calculated.  

The results are given in Table n I .  

T A B L E  n I  

SYNTHESIS OF BUTYL OLEATE BY MOULD LIPASES 

Solvent : Ethyl ether 

Lipase  f rom 

A. flavus G 1 
A .  oryzae  G 8 
A. /umigatus G 5 
A. niger G 6 
Penicillum sp. G 7 

ISt d a y  

15.4 
11.3 
I2.1 

7.2 
I3.2 

Set  No. 
Pe rcen t age  s y n t h e s i s  on 

2nd d a y  3rd ~ y  

30.7 45.8 52.3 
14.1 20.9 28.6 
15.6 21.8 30.5 
I I . I  15.8 21. 3 
22.8 31.2 38.6 

5 th  day  6 th  day  

6o.8 63.4 
35.9 4 °.2 
38.6 4 o. I 
29.6 32.5 
45.9 48.3 

7 th  day  

6o.9 
38.7 
35.2 
31.9 
4o.7 

From Table I n  it can be seen that  these mould lipases can also synthesize esters 
which gives an indication that  they might be tried for the study of the synthesis of fats. 

The above mentioned observations prove that  the mould lipases can be used for 
fat hydrolysis. The strains isolated from the moulds grown on other oil seeds will also 
be investigated for their lipolytic activity and if no other strain with better  activity is 
found, these strains will be investigated further with the aim to grow them on a large 
scale and extract lipase from them in a pure form. 
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S U M M A R Y  

A. /lavus, ,4. oryzae, .4. [umigatus, .4. niger and  Penivillium sp. s t r a in s  i sola ted f rom mou lds  
g rown on g r o u n d n u t  were inves t iga t ed  for the i r  l ipolyt ic  ac t iv i ty .  

RI~SUMI~ 

N o u s  avons  dtudi4  des  souches  d'.4. ]lavus, .4. oryzae, .4. [umigatus, `4. niger et  de Penicillium sp. 
isol4es A pa r t i r  de mois i ssures  cul t iv6es  sur  u n  mi l ieu  d ' a r ach ide  en r u e  de leur  ac t iv i t4  l ipolyt ique.  

Z U S A M M E N F A S S U N G  

St~tmme yon  -4. [lavus, d.  oryzae, `4. ]umigatus, .4. niger u n d  Penicillium sp., welche aus  au f  
E r d n u s s  gez i ich te ten  S c h i m m e l n  isol ier t  worden  waren,  wurden  au f  ihre  l ipo ly t i sche  W i r k u n g  h in  
un t e r such t .  
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