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Antifungal Activity of some  Constituents of 
M u r r a y a  k o e n i g i i  Spreng 

I n  t he  course of our  i nves t i ga t i ons  on  t he  a n t i m i c r o b i a l  
p rope r t i e s  of some  p l a n t  isolates,  we r e p o r t e d  t h e  a n t i -  
funga l  a n d  a n t i b a c t e r i a l  p rope r t i e s  of some  n a t u r a l  
c o u m a r i n s  ~-3. These  c o u m a r i n s  are  new  a d d i t i o n s  to  t h e  
a l r e ady  k n o w n  a n t i b i o t i c  s u b s t a n c e s  o r  p r e p a r a t i o n s  
f rom p l a n t  sources  4& R e c e n t l y  we h a v e  i so la ted  a n d  
cha rac t e r i zed  seve ra l  c rys ta l l ine  c o n s t i t u e n t s  of t he  s t e m -  
b a r k  of Murraya  koenigii Sprang .  (Fam.  R u t a c e a e )  a n  
I n d i a n  med ic ina l  p l a n t  of r e p u t e  8,7. Of t he se  m u r r a y a n i n e  
C u H n O ~ N ,  m.p .  ~68 °, h a s  b e e n  t e n t a t i v e l y  f o r m u l a t e d  
as  3 - I o r m y l - l - m e t h o x y  ca rbazo le  8, whi le  g i r i n i m b i n e  ~ 
CIsI-I17ON, m.p .  176 °, a n d  m a h a n i m b i n e  1~ C~BH25ON, 
m.p .  94-95  °, op t i cM r o t a t i o n  D 26.5 = + 45.4 (chloro- 
form),  h a v e  b e e n  f o u n d  to  b e  p y r a n o - c a r b a z o t e  de r iva -  
t i v e s . T h e  s t e m - b a r k  of t h e  p l a n t  is used  in  t he  i nd igenous  
s y s t e m  of med ic ine  a g a i n s t  e r u p t i o n s  a n d  b i t e s  of pois-  
onous  an imals .  I t  was  the re fo re  of i n t e r e s t  to  e x a m i n e  t h e  
a n t i m i c r o b i a l  p rope r t i e s  of t h e  c o m p o u n d  i so l a t ed  f rom 
t h e  s t e m - b a r k  of M .  hoenigii. I n  t h e  p r e s e n t  c o m m u n i c a -  
t i o n  t h e  a n t i f u n g a l  a c t i o n  of m u r r a y a n i n e ,  g i r i n i m b i ne  
a n d  m a h a n i m b i n e  o n  some  h u m a n  p a t h o g e n i c  Iung i i  is 
r epor t ed .  T h e  c o m p o u n d s  were  t e s t e d  a g a i n s t  t h e  fungi i  
Microsporum gypseum, Microsporum audouini, Trycho- 
phyton rubrum, Noeardla asteroids, Epidermophyton [loc- 

Table I. Results of assay 

Test organisms Zone of inhibition in mm 

Girin- Murray- 
imbine anine 

Mahan- 
imbine 

Microsporum gypseum 20 14 12 
Microsporum audouini 18 - - 
Trichophyton rubrum 16 10 12 
Nocardia asteroids 24 - 20 
Epidermophyton tloccosum - - - 
Candida albicans 9 9 9 

Table IL Minimum inhibitory concentration (MIC) of the substances 
in ~g/ml 

Test organisms Girin- Murray- Mahan- 
imbine anine imbine 

Microsporum gypseum 300 3000 3000 
M@rosporum audouini 300 - - 
Tr@hophyton rubrum 300 3000 3000 
Nocardia asteroids 30 3000 300 

cosum a n d  Candida albicans. T h e  resu l t s  on  t h e  a n t i b i o t i c  
a c t i o n  of t h e  c o m p o u n d s  a g a i n s t  some  t e s t  b a c t e r i a  a n d  
p l a n t  p a t h o g e n i c  fungi i  were  n o t  p r o m i s i n g  a n d  the re fo re  
t h e  d a t a  are  n o t  r epor t ed .  

The  e x p e r i m e n t s  were ca r r i ed  o u t  b y  t he  usua l  aga r - cup  
a s say  m e t h o d  us ing  S a b o u r a u d ' s  a g a r  m e d i u m .  Af te r  
i n c u b a t i o n  a t  37°C for  120-150 h, t h e  i n h i b i t i o n  zones  
p r o d u c e d  b y  t h e  c o m p o u n d s  were  measu red .  As  t h e  t e s t  
m a t e r i a l s  were  n o t  so luble  in  wate r ,  30 m g  of each  were 
d isso lved  in 10 ml  of a m i x t u r e  of e t h a n o l  a n d  e t h y l e n e  
glycol  (1 : 4). The  resu l t s  of a s say  are  p r e s e n t e d  in  T a b l e  I. 
T h e  m i n i m u m  i n h i b i t o r y  c o n c e n t r a t i o n  (MIC) was  de te r -  
mined ,  us ing  d i lu te  so lu t ion  of t he  m a t e r i a l s  in  t h e  a s say  
p rocedure .  Th i s  is s h o w n  in  Tab le  I I .  I t  wil l  be  e v i d e n t  
f r o m  t h e  T a b l e s  t h a t  t h e  a c t i v i t y  of t h e  c o m p o u n d s  is 
species  select ive.  T h e  h i g h e s t  a c t i v i t y  h a s  b e e n  s h o w n  b y  
g i r i n i m b i n e  a g a i n s t  N.  asteroids. 

T h e  c o n s t i t u e n t s  of M.  koenigii, the re fore ,  m a y  be re-  
g a r d e d  as new a d d i t i o n s  to  t h e  l is t  of a l r e ady  k n o w n  
an t i b io t i c s  de r ived  f rom h ighe r  p lan t s ,  a l t h o u g h  t he  in-  
h i b i t o r y  power  of these  c o m p o u n d s  is l imi ted  5. The  com- 
p o u n d s  be long  to  a h i t h e r t o  u n k n o w n  g roup  of p l a n t  
p r o d u c t s  b u i l t  u p  o n  t h e  ca rbazo le  ske le ton .  Some  syn-  
t h e t i c  ca rbazo le  d e r i v a t i v e s  h a v e  also been  f o u n d  to  be  
qu i t e  a c t i v e  a g a i n s t  t h e  a b o v e  Iungii .  Carbazo le  a n d  N-  
m e t h y l  ca rbazo le  have ,  however ,  n o  i n h i b i t o r y  ac t ion  
aga in s t  these  fungii .  More  resu l t s  will  be r e p o r t e d  shor t ly .  

ZusammenJassung. Es  wi rd  fiber die a n t i f u n g a l e  W i r k -  
s a m k e i t  d e r  M u r r a y a n i n e ,  G i r i n i m b i n e  u n d  M a h a n i m b i n e ,  
dre i  aus  Murraya  koenigii Sprang .  i sol ier te  Carbazol -  
de r iva t e ,  be r i ch t e t .  
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The Effect of D ie t  on the H e m o l y m p h  Amino 
Acid Constituents of the Larvae and Pupae of 

Sarcophaga ruficornis (Fabricius): (Diptera) 
The  h e m o l y m p h  of a n u m b e r  of d i p t e r o u s  insects ,  for  

e x a m p l e  Musca  (PRATT 1, PRICE2), Gastrophilus (LEvEE- 
BOOK 3) a n d  Calliphora (FINLAYSON a n d  I-IAMMER 4, 
HACKMANS), h a v e  b e e n  a n a l y s e d  b y  p a p e r  p a r t i t i o n  

c h r o m a t o g r a p h y  a n d  a wide v a r i a t i o n  ha s  b e e n  f o u n d  in 
t h e i r  a m i n o  acid c o n s t i t u e n t s .  These  v a r i a t i o n s  h a v e  been  
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