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ABST RACT 

Twenty s Lx samples of poultry ratlon5 were collected from private broiler poultry 

farms a t Oakahlia and Shlukia provinces ((lIift!) srvnples f rom each province} and 0110 -

{yu dJor determination oj aJlatoxills and ochratoxin. The results indicated that aIlsarn­

pIes collectedJrom Da.kall/ia province contain 1.>0111 qfloloxill s and ochratoxin and 46% 

oj these samples exceeded Ute pcn nirted limit l!f e(lc/ ! mycolo..\in (5ppb). AU the sam­

ples coHecleel from Sharkia p rovince contaill ocll rato:...in and 92.4% con tain ajlalo>.ins 

and 7.4% oj the samples we,"e higher than fhe permilted limit for ajlatoxins and 23% 

exceed the permitted l!mitior ochrato_\in. nle> main conclusions oj this s(udy w ere t/tat 

poultry rat ions may contain one or more 1I!!,Jcoloxill !-i at the same time w hich ma!) have 

synergistic effects on production and resiSlanceIo/· diseases oj broiler and may be COIl­

sidel·ed hazards ris k Jor the consumers especially these two l1Iycotoxins which lJave 

deciSion oj carcinogenic. Immunosuppressive and tera togenic plfects. So thls s1lnergis­

L1c e.{(ccts must be considered during legaU.zalio /' Ior (/lese mycotoxins in animalJeeds. 

INTRODUCTION 

75 

Mycotoxlns a rc among th e most common cOnlilUl i ll ~'l1 ts In animal feeds causing greal eco­

nomic loss In livestock (SharUn et al . 19 81. Hafez et nL 1982). No region of the world escapes 

the problem of mycotOxins contamination a nd acco rding to fh e Unit ed NaHons r ood and Agricul ­

ture Organi .:uUon (FAO) apprOximately 25% of the worlds grain supply ls contamlm1tcd. V/h ether 

graJn Is produced Ln temperate. subtropical or 'I"op;ca l climates. If rainfall and humidity a rc ex ­

perlenccd In Ul e h arvcst season. Infection of the gmin by mould or fungi is likely. Wb ere there Is 

mould growth the likelihood of m ycotoxtns Is slgnllka ll l although the presence of mo u ld does 

not ncccsS<.'U·0.v Imply that mycotoxtns can be fDund. Con versely. the absence of mould does n ol 
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necessartly mcan the absence of mycotoxhlS (Jon Ratdlff 2002) . Mycotoxlns ;t rc rcla· 

lively stable compounds and arc not destroyed by processing of feed. Due to the global 1m· 

port and export of raw materials, no country can be conSidered not to be at risk frolll My· 

co tOxins. 

AflatoxJns are a group of secondary m etabulites produced by Asperagillus Jlavus and Aspergil· 

Ius paraslticus grown on foodstu ITs during growing, harvegt, storage and transportatJons (MIUer . 

1995). It may caused dealh In people and an imals, however, the greatest cconomir: impac t 

comes from redu ced productivity, suppressed Immune [unction, pathologic effect un fh e organs 

a nd Ussues and altered the reproducUve capability (Cast 1989). 

Ochratoxin A Is a mycotoxi n produced by mould fungi of Ule genus Aspergillus and penicillium 

which arc found In conta minated food a nd feed (Frohlich et aL 1991) . It [s a funga l Jl1cLahoiltes 

that can be detected ;n a. variety of Improperly slol'cd cereal and animal feed and has bc\'n 

s hown to be nephrotoxic (Schwerdt el aI. 1996. Gekle and Slibernga.l 1996.'. Ochra t())<i ll A in· 

creases the Inc idence or rcna l adenomDS and ci1 rclnOm Ds In several s pecies and a lso Sl lspccted 

or causing Bal ka n endemic nephropaUly In humans IPetkova· Bocharova. aod Castegnaro 

1985, Kane et al. 1986) . In 1993, Ule lnternationnl Agency on Rcs cOlTch can<;er (LAHe ) dussllk d 

ochratoxin A as a possible human carc Inogen (group A) h,lsed on the sufflcien l ev idence lor Cal'· 

clnogcnicily in animal studies and lnadequate evlden('c in humans (lARC 1993). Mycolox lns In 

comblnaUon appear to exert greater negative Impact on lhc health and produt:llvJly of Ilvcslock 

In comparison to their Indlvld\lal effects (Smith and Sedden.1998). 1111s Is Important whcn con­

sidering analysIs or feed mate ria ls In terms of illterprcLation of the levels found and the m),cotox· 

ins to be tested. 

The aim of this study was to evaluate tlH: occurrence of two Important mycotoxlns ( anatoxin 

a nd ochra toxin I In poultry ration at two provinces plTKluc:ed a high ratio 01 broiler chicken s In 

Egypt and the coexJstence of lhese lwo loxins simultaneously. 

MATERIAL AND METHODS 

Samples: 

Twenty s ix samples of poultry ratlons were collccicci from private poultry farms (broiler) at 

Dakahlia and Sharkla provInces (U11rty samples from ci1ch province). 'nle samples we re collec t· 

ed randomly In plasUc ba~s (1.0 kg.) and taken to lil t laboratory for a natoxi n a nd ochratoxin 

analYSiS. 

Preparation. extracting and detection of the samples: 
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The samples were extracted . pre pa red and detcr led fo r a llil tox ln a nd ochmloxl n w;tn.~ Fillo , 

romete r accord ing to TTuck ess e t al . (1991). 

f luoromelcr protocol nl ;:l l1 ual ...... nd its a('('j:s~orles ( po n:: ch em ica ls and co lumn~) wer(' s up­

plied fmm Science Vlcam Technology, USA. 

Extraction of the samples : 

50 g of grou nd sample were wcighed. mi:..."Cd wilh 5 g (I f s od iu m chlorid e and p laced In blinder 

Jar. Then 100 ml methanol: water (80:20 by vnhUlI(:) was added . Eac h sample was bllndt:d fo r 

onc m inute . The extract wa:. poured in {lured !lIter ]Jape I' and the mtra te was collected in clean 

beake r. 

Extract dilution: 

Ten ml 01 Hlt ra te extract was diluted wH II 40 ml deIonized walcr. m lxed we ll . tlWII filtreu 

tbrough mlc ronbrf': niter a nd the ni trate was eol k<"l cd in OJ dean beake.· or <ll rettly Into /! lass sy­

ringe barrel. 

Column Chromatography for o.flatmtin : 

Two ml of filtered d ilu te extra<'t (0.2 g sample ('(1111v<11ent) was passed com ple tely through 

AflaTest-p a ffini ty colu m n a t a rat c of ab{lu t 1·2 drOI)~/s(:cond until a ir comes thro u gh column . 

Five m1 of de ionzed wa ter waf; passed th rough the colUllln a la nile 0[ 2 drops /second. this s te p 

was repeated once or morc until a ir comes t hmu~h colullln . The a mn lty r.olllmn wa s elu ted by 

passing 1.0 Illi HPLC grade methanol throu~h culumn at ;) rate 0 1' 1-2 drops/second, this elu te 

was completely collected In a ,glass cuvette. One Illi "I' All aTest developer was added to the elute 

In the cuve tte and mixed well a nd the cuvette W il S pl,u'cd ill a caH be ra ted fluorome te r. The read · 

ing o r a fl a toxi n concen tra tloo was takcn ancr 60 s n.:OJlds. 

Column chromatography for oehrato.x.ln : 

Ten mLof lhe Illtered dilute cxtrncl 1l.0 g s..-lIl1plc t;(j lliva le nt) was comple tely passed throu gh 

OchraTes t af finity colum n a t (;t rate of about ] ·2 drops /secood until ai r comes th ro ugh the col· 

u mn. Ten Ill ). of mycotoxin \'«Ish buffer wa s p,lsscrl through the column at a rate o r a bou l 1·2 

drops /second unUI air comes th rough co lu mn. Tell nIl of de lonzed water was passed through lhe 

column a l a rale of2 d rops/second. 111e aln nily ('Olt 1ll1ll wa~ eluted by pass ing 1.5 ml OchraT· 

est elu ti ng SI)!uUon through (:olum n at a ralc of \ ·2 (i rops/second . this elule wa s cOlllpletely 

collec tcd In a gl ass cuvette . mLx well an d ttJt: cu vette wi,l~ placed In a calibrated fluorometer. The 

rending of ochmtoxin conce ntration was taken i,l fk t· 60 ~eonds. 
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RESULTS 

The res ults Indicated lh('lt all ::.am pies colleded from the two provinces containIng anatox lns 

with different concentration except one samples COIl(TI Cd from S harkla province W<:!s aJlaloxlns 

free. All samples a lso containing ochratO,l(ln with dJikrenl concentration. Results are SlJil"lmHr­

l:ted In table r I) . The res ults revealed lhal the re i ~ a relaUonshlp betwecn the occurrence of alb. 

toXln and ochratoxin In raUons mostly In all ca1Ses. Samples coJlected from Oaka h.Ha provinces 

have a hJgh concentraUon of bolh aflatoxJns and ochratoxin. Thc percen tage of samptes con­

tained an amount exceeded of the permitted IimH was 46% of lola l sa mples for bolb Lhe IwO Lox ­

Ins. 

The results of toxlcologlcal ana lysiS s hwed lhelt there was a correlatio n between. Ihe occur­

rence of aflatoxlns and och ratoxin reached 0.943 which can be co nside red a high correlation. 

Samples collected from Sbarkla province contain Jess concenlntUo n of allaloxlns and oc hratoxJn 

than Oakahlia province a nd th e percentage 0[" a natoxin polluted samples reached 92.3% from 

the Lotal examined samples. but Ule percentage o f uc\lI"utoxln polluted samples reached 100% 

from total examined samples. The percentage or thc s<l.ll1p les exceeded the permitted limit was 

7.6% for aOaloxJns and 23% [or ochratOXlns and the correlation between the occurrence of alla ­

toxln and ochratoxJn reach 0.717 which Is also could be conSidered a high correlation. (table 2 

and flgures 1.2 ). 

DISCUSSION 

How much a natoxin can be tolerated In an :l11il1lal"s diet. this ques tion h("ls no easy answer 

because aliaLoxin affects different ani mal s in (1I lfcrcnl ways. young an llllais are usua lly more 

senstUve than aged onc (newberne 1973). The quesllo n ca n be separated Into two logica l ques· 

tlons. Fi rst. what Is the maximum aflatoxln content Ihal w!ll not alTect producUon economically 

or resu lt In lInacceptable tissue residues. Second . whut Is the maxi mum anatoxin amount that 

can be feed without Inducing cltnlcat sy mptoms of allatox!cosls. For broiler chickens Hamllton 

(1987) claimed thai economic threshold was below IOug/kg. Hamilton (1975) concluded I.hat 

tile minimum effectJve dose for aOaloXln \n broiler chickcns was below lOug /kg. Low concentra­

Uon of allatoxin have been shown to reduce the resistance or ch ickens to pasteurella. sa lmonel­

la, coccJdia a nd candida (Pier and Heddleston 1970 and RJchud et aI. 1975). Regulation uf 

myeotoxJns dil"fcr from counb-y to another and from limc to time in somc countries sta rted from 

zero and othe r reached 50 ppb for aOatoxlns a nd Ihe regulation may be changed after a period 

of time accord ing the toxicological eva luation of mycotoxins. Data on the occurrence of more 

than one myco\'oxln together. with data on the l.uxicology help publiC heath officials tu arrive a 
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decision. whethe r a haz.fl rd m a y exJst a nd whic h C"o mnlodities s hou ld be reg u la ted ( Schuller et 

al.1982). T he present resu lts indicated U'lat then:: was high exis tence of ochra toxin and ", lhllOx­

ins In the sa me ratl on an d also there was con -elali on . Th is may be d ue lo the fac t that lhc fungi 

whi ch produ ced tllesc two toxi ns requ ire nearly the s a me cond itions [or growth and tox in pro­

d ucUo n as te m peratu re , humidity and m Oisture cOll lenl s. DiOercn t s pecies of fu ngi a s Aspergll­

lus flauus. Aspergillus ochraceus a nd Penicillium spp . W\.: I"<": Isolated from the Egyptian poultry ra­

tions at the same time wh ich capable of prod ucing boll . a natOxi n a nd ochra toxin (Abd -El-Hamld 

et al. 1989. Farah 1989 and Mossa 1992). The d illc rc nce In co ncen tra tio n o f the two mycotox­

in s In two prov inces may be d ue to til e slight changes in temperature and hu m id ily. The sam­

ples exceeded til e permiss ible limit may n ol a ble to pmd Ll ce clini ca l s ig ns or les ions bu t m ay de­

creases th e res is tance of chlci<eo to some d.i sea~c!' a nd con sequ en tly lea d to decreased lhe 

produc uvlty ~ nd Inc reases e conomic losses (Pier and Heddlesn 1970 and Richard et at. 1975 ). 

Also resid ues of these mycotoxl ns m ay rema in in the p01. litry tis Sl les a nd become haz.;"1.rd 10" hu ­

man heallh in.volvlng carcinogenicity a nd /or ne ph ru (oxlc ity sequen ces (Schwerdt et a 1. 1996, 

(iekle and Sllberngat 1996, !ARC 1993). The synergi~l n bctwee ll th e dt flc ren t mycoloxi ns mus t 

be cons ide red when deciding legalization and judgmen t emd Jtl u st not be ru led ou t. 

The main conclusions of th is s lJJdy a re tha t. the pOll lt ry feed may con t(.l in one or m ore myco­

toxl ns whic h may decreas e lhe productivHy o f the I"h i<"ken . d.cc reased the resista n t"(.· lo some 

d isea ses a nd m ay have h aza rd erfect o n CO])S I IllU~f!-' whic h ea t the mea l of these chi(.:keH. Al­

though tllere Is a pennJtted li m it ror eac h myco tOXi n . lil e synergis m lx: lw ccll the d iffere nt lIIyco­

toxin s m ll s t be considered wh en d eCiding lega li za tion . 
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Tabk (I) : COl'ICetlllalion of aflaloxins and oc.l\ntoxin in umptcs (rOnl broiler, rations Part 
pet' billion( PPb). 

I Si mples 
Dllkahli:t province Sh~rklll province 

TOIII OehrIlIO.\io Tolll! Tolal Ochratoxin Total 
number Anatoxius· lIe leele'" Anatoxin~ dete<:ltd 

m )"f::oloxins m)"cOlorlns 

I 0.26 IJ l.S6 0.00 2.6 2.26 

, 0.28 1.1 1.38 0.5 7 3) 3.87 

3 0.33 " 3. 8] 0.58 3.' 4 )8 

4 0.61 22 2.81 0.72 30 172 

5 2.2 2.1 4 .J 0.73 2.4 J. 1l 

• 3.4 25 '.9 1.1 1.2 2.1 

7 " ' .5 9.0 1.1 I.. 3.0 

8 '.6 '.4 11.0 1.2 7.6 ••• 
• ' .8 10.9 16.7 22 3' , .• 
I. I. 19 29 2.7 3. 1 " 
" " 29 " 3.' 43 1.1 

12 18 " 43 3.6 Il '" 
13 " " 69 8.' II '" • 

Table (1) : Correlalion. Numbers and percentage o r s.amptes containing ana'o~ins ~nd 

ochratoxin exceC\lthc permitteu limil co llected (!om the two provinces. 

M YCOlo.,ins fhkabti3 pro ~inee Sharkl:! proviocc Permitted 
tlmlt~lr·l..·l 

t rrb) 
, .. hlvt (,«"' P.t .......... ,ton ' .. 11' .. £ .. <T6 ... rd.,,,", 

.... plH Uilplo P.1. 

No. % "0. .. "". % "". % 

Allaloun. 

" 100 ••• " " IIU I.. 1.' 5 ()(S IJU.GI .G) 

} O.,..} } 0.117 
Ochu,o~jn 

" 100 J.' 2J 10 

" 100 ••• " 

Pmnimd Umit* l(:co rdiD g to EU. (2002) 

80 
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Fig. (1) : Correlation between the occurrance of aflatoxins and 
ochratoxin in poultry rations collected from Dakahlia province. 
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