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ABSTRACT 

Aflatox n ~ ~ - 1 4 ~  was  pro ce 
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by res t ing  c e l l  CL ulres of ;pergil lus flavus 

(NRRL 3145) from a sodium acetate - 1, d 4 C  precursor. 

455 uCi/uM was determined fo r  the pur i f ied  aflatoxin B1-14C. 

A spec i f ic  ac t iv i ty  of 

The production of I4C-labeled aflatoxin with high specific ac t iv i t i e s  by 

r e s t ing  c e l l  cultures of Aspergillus paras i t icus  (ATCC 15517) from acetate-1-14~ 

has been determined ( 4 ) .  Studies dealing with the  biosynthesis of aflatoxins (1) 

have disclosed tha t  aflatoxin B1  produced by &. paras i t icus  from ace ta te - l - lk  o r  

acetate-2-l4C re su l t  i n  the  incorporation of 1 4 C  in to  9 o r  7 of the  16 r ing  

carbon posit ions,  respectively. 

Labeled aflatoxin B1 i s  useful i n  investigations dealing with metabolism and 

t i s sue  d is t r ibu t ion  (7)  because aflatoxin B1 i s  the  most toxic form (6) and i s  

generally produced i n  greater quant i t ies  than the  o ther  major toxins (2). 

would be advantageous t o  u t i l i z e  aflatoxin B1-I4C with 14C i n  all of t h e  16 r ing  

posit ions because of higher spec i f ic  a c t i v i t i e s  obtainable and greater r e l i a b i l i t y  

i n  metabolism, excretion, and t i s sue  d is t r ibu t ion  studies.  The present report 

describes the i so la t ion  and characterization of such a toxin. 

It 

Resting c e l l  cultures of &. flavus (NRRL 3145) were prepared according t o  

Hsieh and Mateles ( 4 ) .  The res t ing  medium, containing 30 g of glucose per l i t e r ,  

was inoculated with 1.5 g ( w e t  weight) of washed mold pe l l e t s  per 10 m l  of medium 

contained i n  rubber-stoppered 50 m l  baffled Erlenmeyer f lasks .  The rubber stoppers 
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were equipped with tubing connected from a posit ive pressure diaphram type 

aquarium pump (Metaframe Aquarium Products, Maywood, New Jersey) t o  a barium 

hydroxide t r a p  system t o  co l lec t  the  expired 14C02 produced by the  res t ing  culture.  

The a i r  flow w a s  adjusted t o  1 d per 4.5 sec. 

Sodium acetate-1, 2-14C (spec i f ic  ac t iv i ty  55.2 mCi/mM, Nev England Nuclear 

Corporation,Boston,Massachusetts) w a s  combined with 955.5 u moles of unlabeled 

sodium acetate t o  y i e ld  960 u moles contained in  2.4 m l  of  s t e r i l e  d i s t i l l e d  

water. The ace ta te  was added t o  the  res t ing  culture at a r a t e  of 0.4 m l  per 

addition at  regular in te rva ls  f o r  20 hours. The f i l t e r e d  res t ing  medium was 

extracted three times with equal volumes of chloroform and the  ex t rac ts  pooled 

and concentrated. 

Instruments, Westbury, New York) thin-layer p la tes  and developed i n  benzene- 

methanol-acetic acid (18:i:i). 

were removed and eluted with chloroform-methanol (9 : l ) .  

chromatography i n  chloroform-acetone (9:l) yielded pure aflatoxin 9. 

The concentrate was applied t o  s i l i c a  gel GHR (Brinkman 

Fluorescing spots corresponding t o  aflatoxin B1 

Subsequent thin-layer 

The ex t rac t  was dissolved i n  benzene-acetonitrile (98:2) and the  opt ica l  

density was compared t o  known standards at 350 nm (5 ) .  

The radioactivity of 1 ug of aflatoxin B1 i n  toluene-based sc in t i l l a t i on  

f l u i d  w a s  measured with a packard TriCarb model 2405 l iqu id  sc in t i l l a t i on  spectro- 

meter. 

Sixty ug of aflatoxin B1 with a spec i f ic  ac t iv i ty  of 455 uCi/uM were produced 

from f ive  res t ing  c e l l  cultures.  

(4) reported the  proauction of af la toxins  (80% aflatoxin B1) from acetate-1J4C 

with spec i f ic  a c t i v i t i e s  of about 200 uCi/uM. 

since the double carbon l abe l  i n  the  acetate precursor contributes t o  an increase 

i n  the  specific ac t iv i ty  of a f la toxin  B1-l4C by a fac tor  of approximately 2. 

Under s imi la r  growth conditions, other workers 

O u r  results a re  i n  general agreement 

The efficiency of  acetate-1,2-14~ incorporation expressed as r e l a t ive  isotopic 

content ( R I C )  and percentage of incorporation (PI )  were cdcu la t ed  t o  be 8.2 and 
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6.9 respectively, according t o  the  following equations: 

R I C  = & / A 1  

Where 4 and A1 are the spec i f ic  ac t iv i t i e s  of t h e  product and precursor, respect- 

ively,  expressed i n  mCi/mM, and 

PI = ( ~ o o ) ( R I c ) ( x ) / ( F )  

where X and F are the amounts of product and precursor, respectively, expressed 

in  u moles. ( 4 ) .  

acetate-l-l'C(4) and r e f l ec t  the influence of the  additional carbon labe l  i n  the  

precursor as well as the  performance of the  s t r a i n  of A. flavus used in  t h i s  study. 

Both values are higher than those previously reported for 

The concentration of aflatoxin B1-I4C produced was r e l a t ive ly  low. 

and Mateles (3,4) reported higher leve ls  of aflatoxin produced under similar 

conditions, and concluded t h a t  higher i n i t i a l  concentration of glucose resulted 

in  greater yields of aflatoxin.  

species of microorganism used i n  the presently reported study. 

Hsieh 

The difference may be a t t r ibu tab le  t o  the 
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