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ABSTRACT 

Afla tox ins  were f o u n d  in four  of  the  99 samples  of 
r ecen t ly  g inned  c o t t o n s e e d  analyzed.  F r o m  these  
same 99 samples,  f ou r  cul tures  of  Aspergillus and one 
of  Penicillium capable  of p r o d u c i n g  af la toxin  were 
isolated.  In on ly  one  case was an a f l a tox in  p r o d u c e r  
i so la ted  f rom an a f l a tox in  c o n t a m i n a t e d  sample.  

INTRODUCTI ON 

F o r  over  a decade the  presence  of a f l a tox in  has been  
s tud ied  in var ious agr icul tural  c o m m o d i t i e s  ( l ) .  Conce rn  
developed in the Centra l  Amer i can  area as a resul t  of  a 
series of  annua l  meet ings  at  the  l n s t i t u t o  C e n t r o a m e r i c a n o  
de Inves t igac ign  y Tecnolog ia  Indus t r ia l  w i th  indus t r ia l  
represen ta t ives  f rom t h r o u g h o u t  the  region (2,3) .  C o t t o n  is 
one  of  the  ma in  e x p o r t  crops  for  the  region,  and  FAO 
es t imates  t h a t  2 8 5 , 0 0 0  met r i c  tons  of c o t t o n s e e d  were 
p roduced  in the  area in 1970 (4). 

Whi t t en  (5)  s tud ied  the inc idence  of a f l a tox in  in 
c o t t o n s e e d  in the  U.S. dur ing  the  1964-65 season,  and  
f o u n d  t h a t  4% of  the  samples  c o n t a i n e d  over 30  ppb  of  
a f l a tox in  B 1 . 

The  object ive  of  the  p resen t  work  was to evaluate  the  
level of  c o n t a m i n a t i o n  in f reshly  g inned  seed and the  
po ten t i a l  c o n t a m i n a t i o n  due to  the  presence  of  a f l a tox in  
p roduc ing  s t rains  of  Aspergillus and Penicillium. 

EXPERIMENTAL PROCEDURES 

Sample Collection 

Nine ty -n ine  samples  of  f reshly  g inned c o t t o n s e e d  were 
co l lec ted  dur ing  the  harves t  season ( N o v e m b e r  to  April  
1971) at var ious gins t h r o u g h o u t  the  c o t t o n - p r o d u c i n g  
areas of Gua temala ,  E1 Salvador  and  Nicaragua.  The  
c o t t o n s e e d  was m a i n t a i n e d  in sealed p o l y e t h y l e n e  bags 

TABLE I 

Distribution of Samples Analyzed 

Month Guatemala El Salvador Nicaragua 

November 1970 7 5 --  
December 1970 36 -- 2 
January 1971 9 -- 10 
February 1971 12 4 5 
March 1971 -- 4 --- 
April 1971 5 . . . .  

Total 69 13 17 

TABLE II 

Mold Count Per Gram of Cottonseed 

Month Guatemala El Salvador Nicaragua 

November 430,000 40,000 __a 
December 34,000 _ a  4000 
January 10,000 _ a  2800 
February 7400 54,000 4400 
March _ a  27,000 __a 
April 4800 ._a ___a 

aSamples were not  analyzed from these countries  during this 
month. 
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un t i l  i t  cou ld  be ana lyzed  at the  Ins t i tu te .  The  bags were 
m a i n t a i n e d  at r o o m  t empe ra tu r e ,  22-25 C. The mois tu re  
c o n t e n t  of  the seeds at  t ime  of  sampl ing  varied f rom 8 to 
177o. 

Mold Count 

Five grams of  each  sample  was b l e n d e d  wi th  100 ml 
Bu t t e r  field buf fe r  so lu t ion  for  15 sec in a Waring b l endor .  
The buf fe r  so lu t ion  also c o n t a i n e d  100 ,000  IU penici l l in  
and 0. 1 g s t r e p t o m y c i n  to inh ib i t  bacter ia l  g rowth .  Af t e r  1 
hr  of  rest,  nonac id i f i ed  p o t a t o  dex t rose  agar was inocu la t ed  
wi th  the adequa te  d i lu t ions  of  the  above  suspension.  The  
agar also c o n t a i n e d  10 ,000  IU penici l l in  and 0.01 g 
s t r e p t o m y c i n  per  i 0 0  ml.  The  plates  were i n c u b a t e d  at  
r oom t e m p e r a t u r e  for 3-5 days before  count ing .  

Isolation of Aflatoxin-Producing Cultures 

In o rder  to  isolate cu l tu res  of  Aspergillus and Penicil- 
lium, the  p rocedure  descr ibed above was fol lowed,  b l end ing  
the seeds in the  buf fe r  so lu t ion  for  5 rain ins tead  of 15 sec. 
Af ter  5 days of  i n c u b a t i o n  at  r oom t e m p e r a t u r e ,  charac-  
terist ic  colonies  were p icked  and  m a i n t a i n e d  on  p o t a t o  
dext rose  agar slants,  wi th  s u b s e q u e n t  i den t i f i ca t ion  by 
mic roscop ic  observa t ion .  

Aflatoxin Production 

The ident i f ied  cul tures  were t hen  tes ted  for the i r  abi l i ty 
to p roduce  a f l a tox in  on  c o t t o n s e e d  meal  accord ing  to  the  
m e t h o d  used by Mayne  et  al. (6). Presence of a f l a tox in  was 
determiv_ed by  the  S R R L  fast  screening m e t h o d  (7).  This  
m e t h o d  allows the  t echn ic i an  to pe r fo rm  an  ent i re  analysis  
in ca. 20 rain. A fa in t  f luorescence  appears  on the  silica 
co lumn  at levels of  10-20 /lg/kg. When a sample was 
cons ide red  posit ive,  c o n f i r m a t i o n  was ob ta ined  by  the  
m e t h o d  of  Pons  (8).  

Analysis of the Cottonseed for Aflatoxin 

The Pons m e t h o d  was used to de t e rmine  the presence  of 
a f l a tox in  in the  99 samples  (8). The  developing solvents  
m i x t u r e  was mod i f i ed  to  the  fo l lowing p r o p o r t i o n s  by  
v o l u m e : e t h e r - m e t h a n o l - w a t e r  96 :3 :  1. C o n f i r m a t i o n  of  the  
presence of  a f la tox in  was ob t a ined  by spraying  the  devel- 
oped  th in  layer  c h r o m a t o g r a p h i c  plate  wi th  a 50% so lu t ion  
of  su lphur ic  acid and  observ ing  the  change  in f luorescence  
color  to  yel low-green.  

RESULTS AND DISCUSSION 

Table  I i l lus t ra tes  the  d i s t r ibu t ion  by  m o n t h  of  the  
samples  of  c o t t o n s e e d  ana lyzed  dur ing  th is  s tudy .  

Table  II p resen ts  the  logar i thmic  mean  of  the  mold  
c o u n t s  ob t a ined  each  m o n t h  dur ing  the  harves t  season. The  

TABLE 111 

Aflatoxin in Cottonseed 

Aflat oxin, ~g]kg 

Sample Country Month B 1 B2 G 1 
n o .  

3 El Salvador November 50 15 
79 Nicaragua January 30 
95 El Salvador March 30 9 
97 Guatemala April 60 
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mean of the logarithms of the counts was used in order to 
obtain a more representative value. The counts from the 
Nicaraguan and Salvadorian samples were relatively con- 
stant, although the counts from E1 Salvador are 10 times 
greater than those of Nicaragua. The samples from Guate- 
mala decrease considerably throughout the season. We 
assume that this is due to changes in climatic conditions in 
the area: in Guatemala the rainy season lasts into November 
with occasional showers and a generally humid atmosphere. 
In December and January the weather becomes drier, and 
the temperature rises until the end of April. In E1 Salvador 
and Nicaragua, the harvest lasts for a shorter period which 
falls entirely within the dry season. In the cotton-producing 
areas during the dry season, the average monthly rainfall is 
ca. 5 mm, and the mean temperature is 27 C. 

Fifty-two cultures of Aspergillus and Penicillium were 
isolated from 44 of the 99 samples. Of these 52, only four 
cultures of Aspergillus and one of Penicillium were able to 
produce aflatoxin on the cottonseed meal medium. It is 
important to note that these cultures represent the analysis 
of 495 g cottonseed. Had larger quantities been analyzed, 
there is no doubt that more aflatoxin producers could have 
been found. The distribution of the aflatoxin-producing 
cultures is as follows: Guatemala, one in November and two 
in December; E1 Salvador, one in November and one in 
March; Nicaragua, none. 

Aflatoxin was found in four samples (Table III). The 4% 
incidence is the same as that reported by Whitten (5). 

Interestingly, from only one of the aflatoxin contami- 
nated samples, number 95, was isolated an aflatoxin-pro- 
ducing culture. Probably none was found in the other sam- 
ples due to the absence of spores of the indicated type in 
the 5 g sample. Also, sample 95 was the only one which con- 
tained aflatoxin G. The natural occurrence of aflatoxin G in 
cottonseed is rather unusual; nevertheless Mayne et al. (6) 
cite the presence of aflatoxin G in a sample of Sudanese 
cottonseed cake. 
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