
1302 Speeialia BXPERIENTIA 29/10 

nuc lea r  enve lope  in va r ious  species~,L Moreover ,  t h e  
convergence  a n d  a t t a c h m e n t  of c h r o m a t i n  f ibers  to  t he  
a n n u l i  of nuc lea r  m e m b r a n e  h a v e  been  r epo r t ed  for m a m -  
mal ian ,  a v i a n  and  insec t  ceils 8,0. On t h e  l igh t  of these  
da ta ,  i t  seems reasonab le  to  a s sume  t h a t  r ays  of t he  wheel-  
l ike s t r u c t u r e  obse rved  in  i n t e r p h a s e  nucle i  t r e a t e d  w i t h  
t r y p s i n  r ep resen t  t he  o rder ly  a t t a c h m e n t  of g -bands  to  t h e  
nuc lea r  envelope.  F u r t h e r m o r e ,  t he  n e t w o r k  of f i l amen t s  
and  t h e  per inuc leo la r  masses  wh ich  occupy  t h e  inne r  p a r t  
of t he  nuc leop la sm p r o b a b l y  co r respond  to  o t h e r  g - bands  
no t  d i rec t ly  connec ted  w i t h  t h e  nuc lea r  envelope.  

I n f o r m a t i o n  r ega rd ing  t he  m e c h a n i s m  of g - b a n d  pro-  
duc t i on  is st i l l  incomple te .  However ,  severa l  e x p e r i m e n t s  
s t rong ly  sugges t  t h a t  g -bands  are t h e  resu l t  of d i s r up t i ons  
in  t he  molecu la r  s t r u c t u r e  of D N A - n o n - h i s t o n e  com- 
plexes  t,t~ Such  be ing  t he  case, i t  is possible  to  a s sume  
t h a t  some of these  complexes  m a y  be  specif ical ly  i nvo lved  
in t he  a t t a c h m e n t  of c h r o m a t i n  to  t he  nuc lea r  m e m b r a n e  n.  

Resumen. E n  las p repa rac iones  c romos6micas  somet i -  
das  a d iges t ion  con t r i p s ina  se obse rva  que  la m a y o r  p a r t e  
de los nucleos  celulares m u e s t r a n  u n a  serie de r ayos  

oscuros que  p a t t e n  de la m e m b r a n a  ce lu lar  y conve rgen  
f o r m a n d o  u n  anillo.  E s t a  i m a g e n  se hace  p re sen te  en  
aquel los  p r e p a r a d o s  que m u e s t r a n  b a n d a s  c romosdmicas  
G y no  se obse rva  en aquel los  casos con d6fici t  o exceso 
de d iges t i6n  enzim~ttica. Es to s  hal lazgos  p r o b a b l e m e n t e  
i nd i can  que  !as b a n d a s  G se h a l l a n  conec tadas ,  o r d e n a d a -  
mente ,  a la m e m b r a n a  nuc lea r  d u r a n t e  la  in terfase .  
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Aflatoxin  Product ion  in s o m e  Varieties  of Soybeans  

Afla tox in  c o n t a m i n a t i o n  ha s  been  ex tens ive ly  s tud ied  
on  p e a n u t s  1. S o y b e a n  (Glycine max  (L) Merr.) is one of 
t he  n e x t  be s t  sources of edible  oil, and  i ts  mea l  is also 
useful  as a source of p ro t e in s  for c o n s u m p t i o n  b y  h u m a n s  
a n d  poul t ry .  B u t  i n f o r m a t i o n  on  t h e  suscep t ib i l i ty  of 
soybeans  to a f l a tox in  c o n t a m i n a t i o n  appea r s  to  be  r a t h e r  
meagre ,  a n d  also confl ict ing.  S tudies  on  a f l a tox in  p roduc-  
t i on  in severa l  ag r i cu l tu ra l  commodi t i e s  such  as rice, 
whea t ,  corn, sorghum,  p e a n u t s  a n d  soybeans  showed  t h a t  
soybeans  were a poor  s u b s t r a t e  for  t o x i n  p r o d u c t i o n  b y  
tox igenic  s t r a in s  of Aspergil[us flavus ~, ~. I t  was  the re fore  
i n t e r e s t i ng  to  i nves t i ga t e  t h e  t o x i n  p r o d u c t i o n  ill soybeans  
a n d  also to  examine  v a r i e t a l  differences,  if any,  in  t o x i n  
p roduc t ion .  Such  a s t u d y  seemed i m p o r t a n t  in  v iew of t he  
c rash  p r o g r a m m e  c u r r e n t l y  in  ope ra t i on  in  I n d i a  to  
boos t  t h e  p r o d u c t i o n  of new a n d  p romis ing  var ie t i e s  of 
soybeans .  

Methods. Five  a u t h e n t i c  var ie t ies  of soybeans  (Lee, 
Bragg,  Semmes,  P u n j a b - i ,  a n d  JS-2)  were o b t a i n e d  f rom 

' t h e  p r o d u c t i o n  un i t s  of t h e  Agr i cu l tu ra l  Un ive r s i t i e s  a t  
P a n t n a g a r  ( U t t a r  P radesh )  and  J a b b a l p o r e  ( Madhya  
P radesh )  in  t h i s  coun t ry .  T he  t o x i n  p r o d u c t i o n  in these  
var ie t ies  was  assessed us ing  2 tox igenic  isolates  of 
A . / l a v u s  L i n k  ( N I N  25, N I N  169) a n d  2 toxigenic  isolates  
of A .  parasiticus Speare  (NIRRL 2999, R I B  4002). The  
t o x i n  p r o d u c t i o n  of these  funga l  isolates  were f i rs t  g raded  
b y  growing t h e m  on a s y n t h e t i c  m e d i u m  descr ibed  b y  
ADY• a n d  ~V~ATIgLES 4. 20 g lots  of each  v a r i e t y  of soybeans  
were  r e h y d r a t e d  w i t h  j u s t  enough  water ,  s ter i l ized b y  

( G l y c i n e  m a x  L . )  

au toc l av ing  a t  15 lbs  pressure  inch  ~ for  15 min.  The  f lasks  
were t h e n  inocu la t ed  w i t h  a un i fo rm  spore  suspens ion  of 
t h e  funga l  isolates  a n d  i n c u b a t e d  a t  28 ~ for 7 days.  A t  
t h e  end  of th i s  i n c u b a t i o n  period,  t h e  samples  were 
sp r ayed  w i t h  a lcohol  a n d  dr ied o v e r n i g h t  a t  80~ The  
dr ied  sample  s were f i r s t  d e f a t t e d  w i t h  n - h e x a n e  a n d  t h e n  
e x t r a c t e d  w i t h  m e t h a n o l .  The  aqueous  m e t h a n o l i c  
e x t r a c t s  were e x t r a c t e d  w i t h  ch lo ro fo rm a n d  ch lo roform 
e x t r a c t s  were processed  a p p r o p r i a t e l y  for t h i n  l ayer  
c h r o m a t o g r a p h y  us ing  ch lo roform : m e t h a n o l  (95 : 5) as 
deve lop ing  sys tem.  The  a f l a tox in  B 1 c o n t e n t  was  quan t i -  
fied b y  t h e  m e t h o d  descr ibed b y  P o ~ s  et  al. 5. Conf i rma-  
t i on  of t h e  chemica l  n a t u r e  of a f l a tox in  131 was m a d e  b y  
t h e  m e t h o d  of CRISANS. 
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Aflatoxin (B1) production (in ppm) in synthetic medium and in Soybean varieties 

Species[isolate Synthetic Soybean varieties 
medium 

Lee Semmes Punjab-1 Bragg JS-2 

A. flavus, NIN 25 q-" 0.125 0.125 0.125 0.5 3.125 
A. ]lavus, NIN 169 + + 0.125 1.55 0.78 0.25 1.25 
A. parasiticus b, RIB 4002 + + + + + + 12.5 12.5 12.5 15.63 31.25 
A. parasiticus, NRRL 2999 + + + + + + 19.53 19.5 31.25 20.83 31.25 

+ is approximately equal to 250 ~xg of B I per 100 ml medium, b Designated as A. toxicarius by MURAKAMI I5. 
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Results and discussion. The  a f l a tox in  Bx p r o d u c t i o n  b y  
d i f fe ren t  funga l  isola tes  on  s y n t h e t i c  m e d i u m  a n d  t he  
d i f f e ren t  va r ie t i e s  of soybeans  is i nd i ca t ed  in  t h e  Table .  
The re  were  wide  v a r i a t i o n s  in  a f l a tox in  p r o d u c t i o n  in 
d i f f e ren t  va r ie t i e s  of soybeans .  T he  a m o u n t  of t he  t o x i n  
p r o d u c e d  was closely r e l a t ed  to t h e  t o x i n - p r o d u c i n g  
p o t e n t i a l  of t h e  fungaI  i so la te  used a n d  t h e  geno type  of 
t h e  s o y b e a n  e m p l o y e d  as  n a t u r a l  subs t r a t e .  T h e  t o x i n  
p r o d u c t i o n  b y  t h e  isola tes  of A. ]lavus was m a r k e d l y  
lower  t h a n  t h a t  c o m p a r e d  to  t h e  p r o d u c t i o n  b y  A. para- 
siticus. The  v a r i e t y  'Lee '  p roduced  t h e  lowest  a n d  t he  
v a r i e t y  ' J  S-2' genera l ly  r e su l t ed  in  t h e  h ighes t  p r o d u c t i o n  
of t h e  t o x i n  b y  A. flavus or A. parasiticus. T he  e x t e n t  of 
d i f ference  in t o x i n  p r o d u c t i o n  b e t w e e n  less suscep t ib le  
v a r i e t y  (Lee) a n d  r e l a t i ve ly  more  suscep t ib le  v a r i e t y  
(JS-2) is of a h ighe r  degree in A. /lavus series (0.125 to  
1.55 or 3.125 ppm) .  Such  a wide v a r i a t i o n  was, however ,  
n o t  d e m o n s t r a b l e  in  t he  series us ing  A. parasiticus. 

I t  is genera l ly  be l i eved  t h a t  soybeans  are a v e r y  poor  
s u b s t r a t e  for a f l a tox in  product ion2,S,  7. I n  a field s t u d y  
i n v o l v i n g  a s u r v e y  of 866 samples  of soybeans ,  SttOTWELC 
e t  al. s could  obse rve  on ly  0.8% inc idence  of a f l a t o x i n  
posi t ive ,  t h o u g h  50% of samples  showed  ev idence  of 
c o n t a m i n a t i o n  with  A. flavus. T he  t o x i n  level  in  t he  2 
pos i t ive  samples  was as low as 7 to  10 ppb .  Again,  
C~tONG et  al. 9 fa i led to  d e m o n s t r a t e  t h e  presence  of 
a f l a t o x i n  in m o l d y  soybeans  c o n t a m i n a t e d  w i t h  tox igen ic  
isola tes  of A. ]lavus. However ,  t h e y  could d e m o n s t r a t e  
m e a s u r a b l e  a m o u n t s  of t o x i n  p r o d u c t i o n  us ing  a n o t h e r  
isola te  of A. flavus (Weybr idge  V. 3734/-10) w h i c h  is in  
f ac t  A. parasiticus ( N R R L  2999). 

U n d e r  o p t i m a l  l a b o r a t o r y  condi t ions ,  IZIEsSELTINE et  
al. ~ o b t a i n e d  v e r y  low t o x i n  p r o d u c t i o n  (0.03 to  0.08 ppm)  
on  pea r l ed  soybeans  (Hawkeye)  us ing  3 isolates  of A.  
[lavus. Two  of t h e s e  isola tes  were  l a t e r  de s igna t ed  as 
A. parasiticus ( N R R L  2999 and NIRRL 3000). On  t h e  
o t h e r  h a n d ,  DAvis  a n d  DIENm~ 1~ o b t a i n e d  fa i r ly  good 
a m o u n t s  of t o x i n  (41 to  138 ppm)  on  Bragg  v a r i e t y  of 
s o y b e a n  a f t e r  21 days  of i n c u b a t i o n ,  us ing  A.  parasiticus 
(Ala-6). The  re su l t s  of t h e  p r e s e n t  series showed  t o x i n  
yields  r a n g i n g  f rom 0.12 to  31.25 p p m  us ing  d i f fe ren t  
va r ie t i e s  of soybeans  in fec ted  w i t h  d i f fe ren t  isolates  of 
A. / lavus  a n d  A. parasiticus. I t  is i n t e r e s t i ng  to  no t e  t h a t  
HESSELTINE et  al. ~ could  get  v e r y  low p r o d u c t i o n  (0.08 
ppm)  w i t h  A. parasiticus ( N R R L  2999) us ing  pear led  
soybeans  (Hawkeye) .  I t  could  be  t h a t  t h i s  l a t t e r  v a r i e t y  
is h i g h l y  r e s i s t a n t  to  t o x i n  p roduc t ion ,  even  w h e n  us ing  
one  of t h e  m o s t  v i r u l e n t l y  tox igen ic  isolates .  T h e  h i g h e r  
p r o d u c t i o n  of t o x i n  in  t h e  series b y  ]:)AVIS a n d  DIENER 10 
m i g h t  be  due  to  t h e  h i g h e r  tox igen ic  p o t e n t i a l  of t he  
isola te  used  a n d  also p r o b a b l y  due  to  longer  per iod  of 
i n c u b a t i o n  for  21 days.  

F r o m  t h e  p r e sen t  series, i t  is obv ious  t h a t  soybeans  do 
s u p p o r t  t h e  p r o d u c t i o n  of a f l a t o x i n  u n d e r  o p t i m a l  
condi t ions ,  b u t  t he  e x t e n t  of t o x i n  p r o d u c t i o n  is d e p e n d e n t  
on  t h e  v a r i e t y  of t h e  soybeans  a n d  t h e  tox igenic  p o t e n t i a l  
of t h e  funga l  i sola te  used. F r o m  t h e  l imi t ed  s tud ies  
r e p o r t e d  here,  i t  is a p p a r e n t  t h a t  Lee va r i e ty ,  w h i c h  
suppo r t s  m i n i m a l  t o x i n  p roduc t ion ,  wou ld  be  su i t ab le  for  
ex tens ive  cu l t iva t ion .  Th i s  va r i e ty ,  never the less ,  p roduces  
apprec iab le  q u a n t i t y  of t h e  t o x i n  w h e n  in fec ted  w i t h  A.  
parasiticus. B u t  al l  a v a i l a b l e  ev idence  appea r s  to  sugges t  
t h a t  p r e v a l e n c e  of A. parasitivus c o n t a m i n a t i o n  is r a re ly  
e n c o u n t e r e d  in  I n d i a  1~,~2. I t  is per t inen t ,  t o  n o t e  t h a t  
t h e  agroeconomic  factors,  such  as yield,  oil a n d  p ro t e in  
c o n t e n t s  of t h e  Lee v a r i e t y  c o m p a r e d  qu i t e  f a v o u r a b l y  
w i t h  t h e  o the r  va r ie t i e s  of soybeans  ~, x4 

Zusammen/assung. Es  w u r d e n  5 Var ie t / i t en  yon  
Glycine max. m i t  2 t o x i n e r z e u g e n d e n  Aspergillusst~Lm- 
m e n  b e i m p f t  u n d  auf  ihre  A f l a t o x i n b i l d u n g  u n t e r s u c h t .  
Alle Variet~Lten l ie fer ten  Subs t r a t e ,  die zur  B i o s y n t h e s e  
m e s s b a r e r  A f l a t o x i n m e n g e n  d u t c h  be ide  Aspergi l lus-  
s t ~ m m e  f i ihr ten .  
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Improved Visualization of Wall Ultrastructure in Saccharomyces cerevisiae 

R e c e n t l y ;  tris-1 az i r i d iny ! -phosph ine  oxide  (TAPO) 
ha s  been  successful ly  used  as a chemica l  f i xa t ive  for  
biological  e lec t ron  mic roscopy  1-S. A p r e f i x a t i o n  w i t h  a 
m i x t u r e  of T A P O  a n d  acro le in  fol lowed b y  aqueous  
o s m i u m  p o s t f i x a t i o n  p r o d u c e d  a s ign i f i can t  a m o u n t  of new  
i n f o r m a t i o n  on  t h e  u l t r a s t r u c t u r e  of Candida albicans 
wall2, 4. The  re su l t s  o b t a i n e d  in  t h i s  o r g a n i s m  c a n n o t  
h o w e v e r  be, e x t r a p o l a t e d  to  t h e  g e n e r a l i t y  of yeas t  and  
yeas t - l ike  forms owing to  t h e  di f ferences  in  wal l  c h e m i s t r y  
a n d  o rgan i za t i on  ex i s t ing  b e t w e e n  t h e m  5. I n  pa r t i cu la r ,  
i t  was  of i n t e r e s t  to  see w h e t h e r  t h e  f i xa t i on  p rocedure  
descr ibed  for C. albicans could  be  usefu l ly  app l ied  to  

Saccharomyces cerevisiae, a yeas t  ' p a r a d i g m a t i c '  as far  as 
wal l  s t r u c t u r e  is concerned.  
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