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Aflatoxins are a group of ext remely  toxic and hepa tocarc inogenic  
c o m p o u n d s  that  m a y  pose  a threat  to animal  and  h u m a n  heal th w h e n  
present  in feed and food sources. M a r y a m m a  and Sivadas (1975) showed 
that  con t inuous  feeding of diet conta in ing 0.7 p p m  aflatoxin B1 p roduced  
hyperplas ia  of m a m m a r y  epi thel ium in adult  goats. 

Aflatoxin M1, a metaboli te ,  appears  to be present  in the  liver, k idney  
and urine as well as in the milk of animals if ingested food conta in ing 
aflatoxins (Allcroft and  Carnaghan,  1963; AUcroft et al., 1966, and  de I o n g h  
et al., 1964). Kiermeier  (1973) demons t ra ted  that  the a m o u n t  of such toxins 
is direct ly propor t iona l  to the a m o u n t  of ingested aflatoxin B1. Edds  (1973) 
stated that  the milk toxin  secreted by cows ingested aflatoxin B1 causes 
hepa to toxic i ty  similar to that  induced  by  aflatoxin B~ in y o u n g  ducks.  
Grant  and Carlson (1971) showed that  aflatoxin M1 has an affinity for the 
casein fract ion of milk. For  this reason,  the  accumula t ion  of mi lk  toxin in 
fluid milk and  milk p roduc t s  may  pose serious hazards  to y o u n g  infants 
c o n s u m i n g  such  products .  

Moreover,  aside f rom the potential  hazards to h u m a n  populat ion,  the 
economic  impor tance  of low-level aflatoxin c o n s u m p t i o n  on l ivestock 
p roduc t ion  appeared  to be considerable  t h rough  lowered product ion,  
r educed  weight  gains, impaired  resistance to infections (Pier, 1973) and  
decreased milk p roduc t ion  (Newberne,  1973). 

Our  object ives were to isolate and identify fungi  associated wi th  mar- 
ket  milk; screening test  for de termining the af la toxin-producing isolates 
and  to detect  the  effect  of toxic isolates on the kinetic behaviour  of mi lk  
toxin  w h e n  animals  received contamina ted  ration. 

M a t e r i a l s  a n d  m e t h o d s  

a) Isolation, identification and screening for aflatoxin.syn~hesizing fungi 

A total of 110 milk samples were collected from different street vendors at Assiut 
City. Samples were transferred aseptically to the laboratory in sterile 1-oz MacCart- 
hey bottles. Milk samples were cultured onto Littman-oxygal-agar plates (Moss and 
McQuown, 1969). 
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For  identification of fungal species, the following references were used: Raper  
and FenneU, 1965; Raper and Thorn, 1949; Brown and Smith, 1957; Gilman, 1957, 
and Booth, 1971. The fluorescence-agar-plate method of Hara et al. (1974) was used 
for detecting aflatoxin-synthesizing isolates. 

b) Preparation of toxic feeds 

The screened isolate with high toxicity was grown on polished rice medium, 
according to Shotwell  et al. (1966). Measurable amounts  of the toxic rice were 
incorporated into a balanced diet for feeding programme. 

For  an assay of the level of aflatoxin B 1 in fermented rice, the crude extract  of 
40 g was defatted with n-hexane. The coloured impurities were eliminated by using 
neutral alumina column chromatography, as previously described by Ling (1976). 
Fractionation and quantitation of aflatoxin B 1 was based essentially on the method 
of Nabney and Nesbit t  (1965). 

c) Feeding test 

A cow of 5 years age and 200 kg L.B.W., and a goat of 3 years age and 20 kg 
L.B.W. were housed individually under  sound conditions in Veterinary Hospital, 
Assiut University. The healthy animals were maintained on a balanced diet free 
from toxic rice before starting the experiment.  The lactating animals were sub- 
jected to a toxic feeding programme for ten days as shown in table 2, then returned 
to uncontaminated diet. 

Milk was collected from animals under investigation five days before and 
continued for five successive days after treatment.  

d) Extraction and assay of mi lk  toxin (M 1) 

The fluid milk samples were assayed for milk toxin by the Official First Action 
Method of the Association of Official Analytical Chemist  (1975b). 

R e s u l t s  and d i s c u s s i o n  

39 s p e c i e s  w h i c h  b e l o n g  to  14 g e n e r a  w e r e  i d e n t i f i e d  d u r i n g  th i s  
i n v e s t i g a t i o n .  

T h e  r e s u l t s  r e v e a l e d  t h a t  AspergHlus  w a s  t h e  m o s t  f r e q u e n t l y  e n c o u n -  
t e r e d  g e n u s .  Cladospor ium and penici lh 'um w e r e  t h e  s e c o n d  m o s t  fre-  
q u e n t .  T h e y  w e r e  i s o l a t e d  f r o m  44 s a m p l e s  o u t  of  110. Curvularia w a s  of  
l o w  f r e q u e n c y  in  o c c u r r e n c e .  10 g e n e r a  w e r e  of  ra re  o c c u r r e n c e ,  n a m e l y ,  
Mucor,  A1ternarla, Cephalospor lum,  Fusarlum,  Geolegnia, Ep icocum,  
Nigrospora,  Phoma ,  Scopulariopsis ,  a n d  Trirnmatostroma.  

Asperg i l lus  w a s  r e p r e s e n t e d  b y  10 spec ies .  A.  n iger  a n d  A.  f lavus  w e r e  
of  m o d e r a t e  o c c u r r e n c e  ( i so la ted  40 a n d  28 t imes) .  T h e  r e m a i n i n g  8 s p e c i e s  
w e r e  of  r a re  o c c u r r e n c e  as l i s t ed  in  t ab l e  1. 

10 s p e c i e s  of  Penicif l iurn w e r e  r e c o v e r e d  d u r i n g  th i s  i n v e s t i g a t i o n .  Al l  
t h e  i s o l a t e d  Penic i l l ium s p e c i e s  w e r e  of  r a re  o c c u r r e n c e .  O n e  s p e c i e s  
(o the r  t h a n  Asperg i l lus  and Penici l l ium) w a s  of  m o d e r a t e  o c c u r r e n c e ,  
n a m e l y :  Cladospor ium cladosporioides  (30 t imes) .  Also ,  a n o t h e r  s p e c i e s  
w a s  of  l o w  o c c u r r e n c e  as Curvularia spicifera (14 t imes) .  16 s p e c i e s  w e r e  of  
r a re  f r e q u e n c y  as l i s t ed  in  t a b l e  1. 

I t  is e v i d e n t  b y  u s i n g  t h e  f l u o r e s c e n c e - a g a r - p l a t e  m e t h o d  t h a t  o n l y  t w o  
s t r a i n s  of  t h e  f u n g a l  i so la tes ,  n a m e l y  A. f lavus,  p r o d u c e d  a f l a t ox in ,  w h i l e  
t h e  o t h e r  w e r e  n o t  t o x i n o g e n i c .  
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T a b l e  1. L i s t  of fung i  i so la t ed  f r o m  f lu id  m i l k  s a m p l e s  a n d  s c r e e n e d  for  t h e i r  ab i l i ty  
to  p r o d u c e  af la toxin .  

S p e c i e s  No. of 
cases  of 
i so la t ion  

Aspergillus niger V a n  Tiegh.  40 
* A. flavus L i n k  28 

A. fumigatus Fres .  6 
A. amestelodarni (Mang.)  T h o r n  & C h u r c h  6 
A. terreus T h o r n  6 
A. sydowil (Bain.  & Sart .)  T h o r n  & C h u r c h  4 
A. ochraceus W i l h e l m  4 
A. ustus (Bain.)  T h o r n  & C h u r c h  2 
A. versieolor (Vuill.) T i rab .  2 
A. nidulans (E idam)  Wint .  2 

Penicill lum corylophilum D i e r e k x  18 
P. funiculosum T h o r n  8 
1>. oxalicum Curt .  & T h o m  6 
P. jan~ ine l lum B i o u r g e  4 
P. duelauxi Delac ro ix  4 
P. notatum Wesfl.  4 
P. cyclopium Westl .  2 
P. chrysogenum T h o r n  2 
P. jensenii  Za lesk i  2 
Penicillium spec i e s  2 

Cladosporium cladosporioldes (Fres.)  de  Vr ies  30 
C. herbarium L i n k  e x  Ft .  10 
C. sphaerospennum Penz. 6 

C u r v u l a r i a  sp ic i fe ra  (Bain.)  B o e d i j n  24 
C. paHescens Boed. 10 
C. lunata (Wakker) B o e d i j n  2 

Mucor raeemosus Fres. 8 
IVI. eircinelloides V a n  Tiegh.  2 

Epicocum purpurascens Ehrenb. ex Schlecht. 5 
Alternaria alternafa (Fr,) Keissler 4 
Yusarium solani (Mart.) Sacc. 4 

F. oxysporum S c h l e c h t .  e x  Fr.  2 
Cephalosporlurn acremonlum C o r d a  4 

C. roseum Oud.  2 
Geolegnla spec ies  4 
Phoma herbarum Westend .  2 
Nigrospora sphaerlca (Sacc.) M a s o n  2 
Scopulariopsis brevicaulls (Sacc.) B a i n i e r  2 
Trimrnatostroma spec ies  2 

* Two  i so la tes  of A, flavus p r o d u c e d  af la toxin .  
H i g h  occu r r ence ,  b e t w e e n  55 a n d  110 cases.  
M o d e r a t e  occu r r ence ,  b e t w e e n  27 a n d  54 cases.  
L o w  o c c u r r e n c e ,  b e t w e e n  13 a n d  26 cases .  
Ra re  occu r r ence ,  less  t h a n  13 eases.  
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A d e q u a t e  i d e n t i f i c a t i o n  of  a f l a t o x i n  fo r  t h e s e  t w o  i s o l a t e s  w a s  o b t a i n e d  
b y  t h i n - l a y e r  c h r o m a t o g r a p h y  u s i n g  c h l o r o f o r m  : m e t h a n o l  (97 : 3 v /v)  a s  a 
d e v e l o p e r  a n d  c o - c h r o m a t o g r a p h y  w i t h  a u t h e n t i c  s a m p l e  in  t h e  s a m e  
s o l v e n t  s y s t e m .  A s i m i l a r  p a t t e r n  h a s  a l so  b e e n  o b s e r v e d  b y  m a n y  w o r k e r s  
a s  C o n d e r  e t  al.  (1963) a n d  W i l s o n  e t  al.  (1968) i n v e s t i g a t e d  t h e  p r o d u c t i o n  
of a f l a t o x i n  b y  A.  f l a v u s  i s o l a t e d  f r o m  c e r t a i n  c o m m o n  f o o d  s o u r c e s  
i n c l u d i n g  m i l k  a n d  i ts  p r o d u c t s .  O n  t h e  o t h e r  h a n d ,  V a n  W a l b e c k  e t  al.  
(1968) w e r e  a b l e  to  d e t e c t  a f l a t o x i n s  n o t  o n l y  b y  A.  f l a v u s  b u t  a l so  b y  
R h i z o p u s  s p e c i e s  a n d  A .  o c h r a c e u s .  

T h e  d a t a  g i v e n  in  t a b l e  2 r e v e a l e d  t h a t  t h e  M l t o x i n  a p p e a r s  in  t h e  c o w ' s  
m i l k  in  t h e  n e x t  d a y  a f t e r  t h e  a n i m a l  h a d  r e c e i v e d  a d i e t  c o n t a i n i n g  3.245 
m g  B1/kg r a t i on .  T h e  i n i t i a l  l e v e l  of  t h e  (M~)toxin in  t h e  c o w ' s  m i l k  o n  t h e  
f i r s t  d a y  w a s  0.07 ~tg/ml. T h e  m i l k  h a d  g r a d u a l l y  d e c r e a s e d  to  0.056, 0.049 
a n d  0.047 ~tgirnl m i l k ,  r e s p e c t i v e l y .  

A f t e r  t h e  a n i m a l  r e c e i v e d  t h e  s e c o n d  d o s e  2.272 m g  B J k g  r a t i o n  a t  t h e  
e n d  of  t h e  4 th  d a y ,  t o x i n  c o n c e n t r a t i o n  i n c r e a s e d  to  0.056 ~g /ml  m i l k  o n  
t h e  5 th  day .  T h i s  w a s  f o l l o w e d  b y  a s e c o n d  d r o p  i n  i t s  c o n c e n t r a t i o n  to  
0.042 ~tg/ml m i l k  o n  t h e  6 th  day .  T h e  m i l k  t o x i n  c o n c e n t r a t i o n  s h o w e d  a 
s i m i l a r  p a t t e r n  of  f l u c t u a t i o n  u p o n  s u p p l y i n g  t h e  a n i m a l  w i t h  t h e  o t h e r  
d o s e s .  H o w e v e r ,  w h e n  t h e  a n i m a l  w a s  s u p p l i e d  w i t h  a r a t i o n  c o n t a i n i n g  
t h e  s a m e  c o n c e n t r a t i o n  a t  b o t h  t h e  6 th  a n d  7 th  d a y s ,  t h e  M 1 t o x i n  c o n c e n -  
t r a t i o n  i n  m i l k  w a s  m a i n t a i n e d  a t  t h e  s a m e  l e v e l  (0.06 ~tg/ml m i l k )  o n  t h e  
7 th  a n d  8 th  d a y s  of  t h e  e x p e r i m e n t .  B y  i n c r e a s i n g  t h e  d o s e  to  4.868 m g / k g  
r a t i o n  a t  t h e  e n d  of  t h e  8 th  d a y ,  t h e  M~ t o x i n  c o n t e n t  c o n s e q u e n t l y  r a i s e d  
to  i t s  h i g h e s t  l e v e l  of  0.088 ~g /ml  m i l k  on  t h e  9 th  day .  T h i s  w a s  f o l l o w e d  

Table 2. Concentrat ion of milk  toxin  (M~) in cow's and goat 's  milk  during the course 
of feeding animals of aflatoxin-Bl-containing ration. 

Day Cow G o ~  

Dose of dietary Concentrat ion Dose of dietary 
aflatoxin of mi lk  toxin  aflatoxin 
(B1) (M1) (B1) 
mg/kg ration (~g/ml milk) mg/kg rat ion 

Concentrat ion 
of mi lk  toxin  
(M1) 
(~g/ml milk) 

1 3.245 0.07 3.254 0.281 
2 0.0 0.056 0.0 0.261 
3 0.0 0.049 0.0 0.227 
4 0.0 0.047 0.0 0.211 
5 2.272 0.056 0.0 0.126 
6 0.0 0.042 2.272 0.164 
7 2.272 0.060 0.0 0.098 
8 2.272 0.060 1.623 0.126 
9 4.468 0.068 0.0 0.123 

10 0.0 0.074 0.0 0.112 
15 0.0 - - 0.0 - - 

0.0 = Lactat ing animals  received a diet  free from mouldy  rice. 
- -  = (M~) toxin  not detected in cow's and goat 's  milk.  
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aga in  b y  a d r o p  i n  t he  M1 t o x i n  c o n t e n t  o n  t he  10th da y  (0.074 ~tg/ml milk) .  
I t  is p a r t i c u l a r l y  n o t e w o r t h y  t h a t  t he  Mi t o x i n  fa i led  to b e  d e t e c t e d  5 days  
af ter  t he  dose  was  d i s c o n t i n u e d  (day 15). 

C o n c e r n i n g  t he  goa t  m i l k  i t  was  f o u n d  t h a t  t he  M1 t o x i n  l eve l  a p p e a r e d  
o n  t he  n e x t  day  af ter  a f l a t o x i n - c o n t a i n i n g  r a t i o n  was  fed. T h e  r e l a t i o n  
b e t w e e n  t he  t o x i n  c o n c e n t r a t i o n  a n d  t i m e  s h o w e d  a c lose ly  s i m i l a r  p a t t e r n  
of f l u c t u a t i o n  as o b t a i n e d  i n  da i ry  cows.  H o w e v e r ,  c o n c e n t r a t i o n  of M1 
t o x i n  was  m o r e  s e c r e t e d  b y  the  l a c t a t i n g  goa t  t h a n  b y  t he  da i r y  cow. 

T h e  d e t e c t i o n  of M~ t o x i n  in  t he  m i l k  of l a c t a t i n g  a n i m a l s  o n e  da y  a f te r  
t h e  i n t a k e  of a f l a t o x i n - c o n t a i n i n g  r a t i o n  a n d  the  r a p i d  d r o p  of t h i s  t o x i n  
c o n c e n t r a t i o n  af ter  d i s c o n t i n u e d  t r e a t m e n t  agrees  c lose ly  w i t h  the  f ind-  
i n g s  of K e l y  a n d  B o o t h  (1971) a n d  P o l a n  e t  al. (1974). 

T h e  f l u o r e s c e n e e  i n t e n s i t y  of t he  to ta l  q u a n t i t y  of M~ t o x i n  e x c r e t e d  in  
m i l k  was  less  t h a n  o n e  p e r  c e n t  of t he  to ta l  a m o u n t  of i n g e s t e d  a f l a t o x i n  
B i. T h e s e  f i n d i n g s  are  g e n e r a l l y  i n  a g r e e m e n t  w i t h  t he  o b s e r v a t i o n  of 
L i n d e  e t  al. (1965) a n d  P o l a n  e t  al. (1974). 

F r o m  the  r e su l t s  a c h i e v e d  i t  is i n d i c a t e d  t h a t  M1 t o x i n  w a s  f o u n d  to 
a p p e a r  i n  t he  m i l k  of l a c t a t i n g  a n i m a l s  s h o r t l y  af ter  t he  a f l a t o x i n - c o n t a i n -  
i n g  r a t i o n  was  fed. T h e  k i n e t i c  b e h a v i o u r  for t he  s e c r e t i o n  of s u c h  t o x i n s  is 
d i r e c t l y  r e l a t ed  to t he  a f l a t o x i n  in  c o n c e n t r a t i o n  in  t he  ra t ion .  I t  is a lso 
c lea r  f r o m  the se  f i n d i n g s  t h a t  the  in i t i a l  l eve l  e s t a b l i s h e d  at  t he  b e g i n n i n g  
of t he  f e e d i n g  p e r i o d  is i n c o n s t a n t  a n d  ha s  a t e n d e n c y  to dec rease .  H o w -  
ever ,  s o m e  of the  a f l a t o x i n s  c o n s u m e d  b y  t h e  a n i m a l  a n d  n o t  e l i m i n a t e d  
b y  t h e  u d d e r  a p p e a r  to b e  p r e s e n t  i n  l iver ,  k i d n e y  a n d  u r i n e  (Al lcrof t  e t  al., 
1966). 

As  t he  a f l a t o x i n s  a n d  t he i r  m e t a b o l i t e s  a re  e x t r e m e l y  tox ic  a n d  
h e p a t o g e n i c  c o m p o u n d s  t h a t  m a y  pose  a t h r e a t  to  a n i m a l  a n d  h u m a n  
hea l th ,  i t  w i l l  b e  n e c e s s a r y  to  e v a l u a t e  a n d  d e t e r m i n e  t he  ro le  p l a y e d  b y  
m i l k  a n d  i ts  p r o d u c t s  i n  t r a n s m i t t i n g  s u c h  t o x i n s  to m a n .  

Summary  

39 species which belong to 14 genera were isolated from 110 milk samples 
collected from different dairy sources at Assiut City. The most  frequent fungi were 
A. niger, A. flavus and Cladosporiurn cladosporioides, followed by Curvularia 
spicifera and  PenicilIium corylophilum. The remaining species were of rare occur- 
rence. 

The fluorescence-method for detecting aflatoxin-producing strains demons- 
trated the presence of two isolates namely A. flavus possesses this property. One of 
these toxic isolates was proved to produce high level of aflatoxin B I. It  was used as a 
tool for determining the kinetic behaviour for the secretion of M1 toxin in milk of 
lactating animals which had received a toxic diet. The results revealed the fol- 
lowing: 
1. The milk toxin was detected in the milk of lactating animals next  day after the 

toxin-containing ration was fed. 
2. The level of milk toxin is gradually decreased when the feeding programme was 

interrupted. 
3. When the animals supplied a ration containing the same concentration of aflato- 

xin for successive days, the milk toxin concentration was maintained at the same 
level. 

4. The total amount  of milk toxin secreted was less than one per cent of the amount  
of aflatoxin B 1 received. 
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5. The concentration of milk toxin secreted by goats was higher than that of dairy 
C O W S .  

6. Milk toxin failed to be detected five days after the feeding programme was 
discontinued. 

Key words: milk toxin, toxic feeds, feeding test, aflatoxin-synthesis 

References 

Allcroft, R., R. B. A. Carnaghan: Toxic products in groundnut, biological effect. 
Chem. Ind. 52 (1963). 

Allcroft, R., H. Rogers, G. Lewis, J. Nabney, P. E. Best: Metabolism of aflatoxin in 
sheep. Excretion of the "milk toxin". Nature 8, 154-155 (1966). 

AOAC: Official Methods of Analysis. Natural poisons, 12th ed., Association of 
Official Analytical Chemists, Washington, D.C. (1975b). 26.085. 

Booth, C. C.: The genus Fusarium. Commonweal th  Mycological Institute, Kew 
(Surrey, England, 1971). 

Brown, A. H., G. Smith: The genus Paecilomyces and its perfect stage Byssoch- 
lamys. Westling. Trans. Brit. Mycol. Soc. 40, 17-19 (1957). 

Conder, R. C., K. Sargeant, R. Yeo: Product ion of aflatoxin by the culture of strains 
of Asperglllus flavus-oryzae on sterilized peanuts. Biotechol. Bioeng. 5, 185-192 
(1963). 

De Iongh, H., R. O. Vies, J. G. van Pelt: Milk of mammals  fed on aflatoxin- 
containing diet. Nature 202, 466 (1964). 

Edds, A. C.: An overview of the mycotoxicoses of domestic animals. J.A.V.M.A. 163, 
1259-1261 (1973). 

Gilman, J. C.: A manual  of soil fungi. Iowa State Univ] Press, Ames (Iowa, U.S.A. 
1957). 

Grant, D. W., F. W. Carlson: Parti t ioning behaviour of aflatoxin M in dairy products. 
Bull. Environ. Contam. & Toxicol. 6, 521-525 (1971). 

Hara, S., D. I. Fennell, C. W. Hesseltine: Aflatoxin producing strains of Aspergillus 
flavus detected by fluorescence of agar medium under  ultra-violet light. Appl. 
Microbiol. 27, 1118-1123 (1974). 

Kely, A. C., A. H. Booth: Aflatoxin effects in hvestock. J. Amer. Oil Chem. Soc. 48, 
599-604 (1971). 

Kiermeier, F.: Uber  die Aflatoxin-M-Ausscheidung in Kuhmilch in Abh~ngigkeit  
yon d e r  aufgenommenen Aflatoxin-B1-Menge. Milchwissenschaft 28, 683-685 
(1973). 

Linde, J. A., A. M. van der Frens, G. J. van Esch: Mycotoxins in food stuffs. Edited 
by G. N. Wagon, M.I.T. press, P. 247. Cambridge/Mass. (1965). 

Ling, K. H.: Study on mycotoxins contaminated in food in Taiwan (2). Tremor  
inducing compounds  from Aspergillus terreus, P. 121-129. In Proc. Natl. Sci. 
Council, Republic of China, No. 9, part 2 (1976). 

Maryamma, K. I., C. G. Sivadas: Aflatoxins in goats (an experimental  study). Indian 
Vet. J. 52, 385-392 (1975). 

Moss, E. S., A. L. McQuown: Atlas of medical  mycology. 3rd ed. The Williams and 
Wilkins Co. (Baltimore, U.S.A. 1969). 

Nabney, J., B. F. Nesbitt: A spectrophotometric  method of determining the aflato- 
xins. Analyst. 90, 155-160 (1965). 

Newberne, P. M.: Chronic aflatoxicosis. J.A.V.M.A. 163, 1262-1267 (1973). 
Pier, A. C.: An overview of the mycotoxicosis of domestic animals. J.A.V.M.A. 163, 

1259-1261 (1973). 
Polan, C. E., J. R. Hayes, T. C. Campbell: Consumption and fate of aflatoxin B~ by 

lactating cows. J. Agr. Food Chem. 22, 635-638 (1974). 



222 Zeitschri f f  fOr Em~rungsw i s senscha f t ,  Band 20, He f t  3 (1981) 

Raper, K. B., D. I. Fennell:  The genus AspergiIIus. The Williams and Wilkins Co. 
(Baltimore, U.S.A. 1965). 

Raper, K. B., C. Thorn: A manual  of the Penicillia. The Williams and Wilkins Co. 
(Baltimore, U,S,A. 1949). 

Shotwell, O. L., C. W. Hesseltine, R. D. Stubbiefield, W. G. Sorenson: Product ion of 
aflatoxin on rice. Appl. Microbiol. 14, 425-428 (1966). 

Van Walbeck, W., P. M. Scott, F. S. Thatcher: Mycotoxins from food-borne fungi. 
Can. J. Microbiol. 14, 131-137 (1968). 

Wilson, B. J., T. C. Campbell, A. W. Hayes, R. T. Hanlin: Investigation of reported 
aflatoxin production by fungi outside the Aspergil lus f lavus group. Appl. Micro- 
biol. 16, 819-821 (1968). 

Authors'  address: 

Dr. H. M. Abdel-Fattah, Junior  College and Centre of Science and Mathematics, 
P.O.B. 1070, Taif (Kingdom of Saudi Arabia) 


