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SUMMAFY

The teaLment of Aspergilurflavus with Zn, Fe, Mn and

M٥ for uhe producuion of aflatoxin led the ا following

resuhts: Boاh zinc and manganese are stiulatory for

afatoxins B, a dم Bر at 50 and 100 mgN.,wHile they are

inhibiاory at 200 mg. Ferrous hibitaryمi ك for aflatoxin B,

at he لله ا concenTaLions Dsed and is sLimulatory far aflaLoxin

Bو at 50 and 10 mg, where as it is inhibiuمry for afاeuoxin

Bو at 200 mEN. Molybdenum is inhbiuصry for afatoxins B,

and B, 8tall the corcenueiios used.
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INTRODUCTION

Ft has been shown that tace elements, especiلa ly zinc, may ،influence

quantitatvely the prducDon of aflatoxins, not only in synthetic mediA but also on

agricultral products such as com, soybeans, ccconuts, etc. {Dawis er al., 1965;

Lee et al., 1966; Lذلlehoj et al., 1974; Maggon er al. 1973; Mateles and Adye 1965;

Reddy er al. 1971 and VenktAsubramanian 1977).

Tmace elerents can exert an influence on te prdduction of soe of uhe known

aflatoxin B, prEcursors (Bennett er al, 1979).

There is conclusive ewidence that zinc stirulates the biosynthesis of the

aflatoxins (Vcnkditasubramanian 1977; Gupta et al., 1976) but contadictory results

have becn reported for most of the ouher tace elemnents.
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Considerable researeh has been directed at elucidating The aflaToxin
biosynUetic parway. Aflatoxins are acetate-derived decaketides in which tle
gemeral steps of biosynthesis are aceuate anduraguinoncs-:xaniiiones- aflu!ori1 B,
(Maggon e1 .( ,.له1977

Many early workers investigated the retio of different aflauxins protuccd

when physiologicلa parameters were vanied. Carbon source. Ditogen $Ouirce, UyP

of natral subspate, tenperatue And picmnutienTS were all found !o be 1mporn1

parametrs affecdng the B:G rario @Diener and Dawis, 1969).

Taxonomnic Surveys indicared tht surains of Aspergillus flawus tend to
praduce only the B aflatoxins or be non-toxigenc while A. Parariuicus regular!y
produced the four major aflatoxins (Hesseltne et al., 1970).

MATERIALS AND METHODs

Metals used:

The tested tace elemenLs were used in the foma of salts as zinc sulphate,
ferrous sulphate, manganese chloridc and ammonium nolybdate.

Culture:

Asp4rgillus flavrs was grown on Czapek's medium This mediun was
divided inro Two pars. The first one is left wdthout treament and uscd .conurol كة
THe second part was treated with the tested uace eleaenUs Sparately and each one t ن
the tree tested concenuatons (50, 100 anD 200 mg9.

Growth determination

Growt was detemincd by myceli a dryل weigbt, the TycElium was flaered'ofi

using dry, weighed flrer paper, dried for 2A h at 80'C and weighed.

Assay of Aflatoxin:

The mycelium was moistened with 20 ml water and left to soften for 12 h.

Maceration was achievcd wit a soniprobe after addition ٥f 50 ml CHCl. The
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sintered glass orucible used for fluadon and drying was washed through with 200

ml CHCl, and the washنsg was added to the macenated soluUion. This solution was

shaken for 1 h and fltered though phasc - scparaDon paper (Whatman 1 ps).

Aflatoxin analysis was done direcDy on the fltate by. visual cstimaron on thin layer

chrUmatographic plates, diluting or concenuaDng the solutons where neCeSsaRy.

Merck siica gel 60plates were used wit chlorofom: acetone (9:1) as mobie

phase. Aflatoxins B, and B, (5 uلrhg ) were used as stanidard, (Rabie et al., 1981).

£stimation of aflatoxins:

ThE aflatoxins were eluted from silica gel with methanol. The amou of

aflatoxin present was alculatedك by meAsuring the absorbance At 363 mm and using

teir exDncUoD coeficicnt (TyAgi and Venktasubramanian, 1981).

RESULTS

The resultS presented in (uable 1) showed thar bou zinc sulpbate and

aanganese chlorde are stimulatory for aflauoRins @ and ر yield( و8 at 50 ndة 100

mالg and have an imhibitoiy cffect oD te mycelial dry weigbt At 200 mg/l. both

znc snlphate and manganese chloDde hve an hni bitoryن efTert on both myceلal dry

weight and aflatoxins amd ر) ( و8 yield. Rerrous slphate has an inhibitory effecr

on mycelial dry weight amd aflAroxin B1 yield at aلl whe concenuations used, whie it

has a sdmulating effect on aatoxin B2 yield at both 50 aRd 10 mا/g . However, it

has an i hibitoryم effect on aflatoxin B2 yield at 200 mgNL. Malybdenum ion has no

cffect on myceا a] dry weight at al te concentrations used, whie it has an

inhibiury efect on aflatoxins @8, a dم Bو ) yieldat aلl the conccnmanions used.
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Afaroxins are sEconda mMeraElites of A5perg:llus ffvaت aج d .Hereiore ؟
severa] physiological prmeters such as, carbon and nitrogen supTIy ar
micronuTienUs espccially incة play an imponuant rolc i their prducDon.

From the results of uhe present stdy, it was shown thar bouh incة sulphate and
mngancse chloride have stimulaoory effect on the production of aflatoyin at
concentrations 50 and 100 mgL, while nolybdenum has an inhibitory eiievt on
aflatoxin producrion, These result5 run parallel with that repcred by Rubie er ai.
(1981), who found tat both nolybdenum and vanadium have inhibitory effect on
aflatorin prcducDion at 0.0012 mol, a dل with thatreported by Lee ct al. (1956) who
found thuat he minimum concenTretioon of 2inc reguied for optimum grOwth and
optmumn aflAtoxin prducton was 0.8 ppm.

'1he stmulatory effect of znc on aflauoin productioon may be due Lo its role in
the glycolytic pathway that leads to rhe fomation aceIate-deriveD secondary
metatwolites, of which aflaroxins are a .rup ع Zinc may plن y a role in the

 جد
accumuiation of phosphoeoi pywvate (PEP) and pyvate @PYR). (bt being

precvrsers of acetare and mAlonate). This result ruصs paruق lel wit tat indicauح d By

Tyagi and Venkiaasubmamمanan (1981}.
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Table (1) : Effectot trace elementsongrowtHand aflaloxin­
production by Aspergillus flavus.

Metalic s٥7t Myce٦{a] dry Af١atox1n B Af٦٥t٥xin 6,
addad (M9/L) 4e1ght ( ( و yield (u9/9 yiald (ys/و 

myce 11uM) myce) {un)

Non added 0.98 21.5 18.4

(control)
 م

2nso.7H0 50 0.96 30.2 24.0

1٥٥ 0.82 34.8 26.0

200 0.58 12.4 9.6

FeS0,. 7H,0 50 0٠98 21.2 21.8

100 0.92 16٠1 25.2

200 0٠64 9.8 13.3

HnCl,.4H,0 5٥ 0.98 38.2 20.8

10٥ 0.95 64,4 22.6

200 0.84 14.2 11.2

(MH1, 406\.4HD

50 0.89 20٠6 16.8

10٥ ٥.96 15٠4 13,4

200 0.97 1٥.6 8.8
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