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ABSTRACT

Twenly six samples of pouliry rations were collected from  privale broiler poudtry
Jarms at Dakahlia and Sharkia provinces (thirty scwnples from each province} and ana-
lyzed for determination of aflatoxins and ochratoxin. The results indicated that all sam-
ples collected from Dakahlia province contain both aflatoxins and ochratoxin and 46%
of these samples exceeded the pennitted linil vl each mycotoxin (5ppb). All the samt
ples collected from Sharldia province contain ochratoxin and 92.4% contain aflaloxins
and 7.4% of the samples were higher than the permilted lUmit for aflatoxins and 23%
exceed the permitied limit for ochratoxin. The main conclusions of this study were that
poultry rations may contain one or more mycotoxins at the same time which may have
synergistic effecls on production and resistance for diseases of broiler and may be con-
stdered hazards risk for the consumers especially these (wo mycotoxins twhich have
decision of carcinogenle, Immeunosuppressive and leratogenic effects. So this synergis-

tic effects must be considered during legalization for these ymycoloxins in antmal feeds.

INTRODUCTION

Mycotloxins are among the most common conlawminants in animal feeds causing great eco-
nomic loss In livestock {Sharlin et al. 1981, Hafez et al. 1982). No region of the world escapes
the problern ol ;uycotoxins contamination and according to the United Nations Food and Agricul-
ture Organjzalion (FAO) approximately 25% of the worlds grain supply is contaminated. Whether
grain is produced In tempcrate. subtropjcal or ropical climates. ([ rainfall and humidity arc ex-
perienced $n the harvest season. lnfectlon of the grain by mould or fungl is likely. Where there (s
mould growth the likelihood ol mycoloxins Is significant although the presence of mould does

not necessarily tmply that mycotoxins can be found. Conversely, the absence of mould does not
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necessarily mecan the absence ol mycotoxins (Jon Ratcliff 2002). Mycoloxins :irc rela-
tively stable compounds and arc not destroyed by processing ol Jecd. Due (o the global Im-
port and export of raw materlals. no country can be considered not (o be at risk {rom My-

cotoxins.

Aflatoxins are a group of secondary metabolites produced by Asperagillus flavus and Aspcrgil-
lus parasiticus grown on foodstuils during growing, harvest. storage and transportations (Miller,
1995). It may caused death in pcople and animals. however, (he greatest economic impact
commes from reduced productivity, suppressed hnmune (unction, pathologic effect un fhe organs
and lissues and altered the reproductive capability (Cast 1989).

Ochratoxin A Is a mycotoxin produced by mould {ungi of the genus Aspergillis and penicillicun
which are found In contaminated food and feed (Frohlich et al. 1991). 1t is a [ungal mcabolites
that can be detected jn a variely of Improperly siored cereal and animal feed and has been
shown to be nephrotoxic (Schwerdt et al. 1996, Gekle and Sliberngal 19986,). Ochraloxin A in-
creases the incidence of renal adenomas and carcinomas in several species and also suspected
of causing Balkan endemic nephropathy in humans (Petkova- Bocharova and Castegnaro
1985, Kane et al. 1986). In 1993, the International Ageney on Research cancer (IARC) classilicd
ochratoxin A as a possible human carcinogen (group B) based on the sufficienl evidence lor ca¢-
cinogenicity in animal studies and inadequate evidence in humans (IARC 1993). Mycotoxins tn
comblnation appear to exert greater negative Impact on the health and productlvity of livestock
In comparlson to their individual cflects (Smith and Sedden,1998). This is important when con-
sidering analysls of feed materials In terms of ittecprelation of the levels found and the mycotox-

ins to be tested.

The aim ol this study was to evaluate thic occurrcnice ol two important mycotoxins ( aflatoxin
and ochcatoxin ) In poulley cation at two provinces procduced a high ratio of broiler chickens In

Egypt and the coexjstence of these two toxins simulianeously.

MATERIAL AND METHODS

Samples :

Twenty six samples of poultry rations were collected (rom privale poultry farms (brotler) at
Dakahlia and Sharkla provinces (thirty samples (rom cach province). The samples were collect-
ed randomly In plastic bags (1.0 kg.) and laken to the laboratory for aflatoxin and ochratoxin

analysis.

Preparation, extracting and detection of the samples :
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The samplcs were extracted, prepared “nd detecled oy aflatoxin and ochratoxin using Fluo-
cometer according to Truckess et al. (1991).

Fluorometer protocol manual and its gceessorles ( pure chemicals and columns) wece sup-
plicd from Science Vicam Technolopgy, USA.

Extraction of the samples :

50 g of ground sample were weighed. mixed with 5 i of sodium chloride and placed in blinder
Jar. Then 100 ml methanol: water (80:20 by volunic) was added. Each sample was blinded for

one minute. The extracl wis ponied i Quied Nter paper and the filtrate was colfected in clean
beaker.

Extract dilution :

Ten ml of filtrale extract was diluted with 40 ml deivnlzed water, mixed well, then fil(red
thraugh microfitbre Mter and ihic fllrate was collected in a clean beaker or directly Into glass sy-

ringe barrel.
Column chromatography for aflatoxin :

Two ml of fillered diluie cxiract (0.2 g sanple cquivatent) was passed completely ihrough
AfaTest-p affinlty column at a rate of about 1-2 drops/=ccond until alr comes though column.
Five mi ol deionzed water was passed thiough (e column al o rale of 2 drops/second, this step
was repeated once or more until gir comes thiough column. The aflinity column was eluted by
passing 1.0 ml HPLC grade methano! through columss al a rate of 1-2 drops/second, this elute
was completely collected tn a glass cuvette, One il ul ANaTest developer was added (o the elute
in the cuvellc and mixed well and the cuvetic was piced in a callberated finorometec. The cead-

ing of aflatoxin concentralon was taken afier 60 scuonds.
Column chromatography for cchratoxin

Ten mLol the fllitered dilute extrael {1.0 g sample vquivalent) was completely passed thirough
OcbiraTest atlinlly columm at a rate of about 1-2 trops/second untll air comes (hrough the col-
urnn, Ten ml of mycoloxin wash buller was passed (hrough the colomn al a rate of about 1-2
drops/sccond until aly comes through column. Ten ml ol deionzed water was passed through lhe
column at a rate of 2 drops/second. The alfinity column was cluted by passing 1.5 m] OchraT-
est elutlng sulution through column  at a ratc o) 12 drops/second. this elute was coupletely
collected in a glass cuvetle, mix well aned (he cuvelie was placed 1ln a calibrated luoromeler. The

reading ol oclnatoxin concentration was taken afler GO seeonds.
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RESULTS

The results Indicated that all samples collected ltom the two provinces containing aNatoxins
with different concentration except one samples collected from Sharkla province was ajlaloxins
frec. AJl samples also contlaining ochratoxin with dificrent concentration. Results are sunumnar-
ized in table (1). The results revealed that there is a rclationshlp between the occurrence of afla
toxin and ochratoxin In ratlons mostly in all cases. Samples collected from Dakahlla pravinces
have a high concentration of both aflatoxins and oclhratoxin. The percentage of saruples con-
talned an amount exceeded of the permitted limil was 46% of Lotal samples for both the two Lox-

ins.

The results of toxlcologleal analysis shwed that (herc was a correlation between the occur-
rence of allaloxins and ochratoxin reached 0.943 wlhich can be considered a high correlation.
Samples collected from Sharkia province contuin less concentration of allatoxlas and ochratoxin
than Dakabhlia province and the percentage ol allatoxin poliuted saniples reached 92.3% f{rom
the total examined samiples. but the percentage ol wchratoxin polluted samples reached 100%
from total examined samples. The percentage ol the samples exceeded the permitied limit was
7.6% for aflatoxins and 23% for ochratoxins and the correlation between the occurrerce of afla-
toxin and ochratoxin reach 0.717 which is also could be considered a high correlation. {table 2
and figures 1.2).

DISCUSSION

How much aflatoxin can be tolerated (n an animal’s diet. this questlon bas no ensy answer
because aflatoxin affects diflerent antmals In differcol ways. young anlinals are usually more
senslUve than aged one (newberne 1873). The question can be separaied Into two Jogical ques-
tlons. First. what is the maximum aflatoxtn content thal wilt nat affect production economlcally
or result In unacceplable tissue residues. Secoud. what is the maximum aflatoxin amount that
can be leed without Inducing clinlcal symploms of aDaloxicosis. Far broiler chickens Hamilton
(1987) claimed that economic threshold was below 10ug/kg. Hamilton (1973) concluded that
the minjrnum effective dose {or aflatoxin in brofler chickens was below 10ug /kg. Low conceplra-
tion of allatoxin have been shown to reduce the resistance of chickens to pasteurella, sa)monel-
la. coceidta and candida (Pier and Heddleston 1970 and Richard et al. 1975). Regulatlon of
mycoloxins dilfer [rom country to another and lrom (ime to Hme in some countries started [rom
zero and other reached 50 ppb for aflatoxins and the regulation may be changed after a perlod
of time according the loxlcological evalvation ol mycoloxins. Data on the occurrence of mare

than one mycotoxin together, with data on the toxlcology help public heath officlals to arrive a
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declslon, whether a hazard may exist and which commodities should be regulated ( Schuller et
al.1982 ). The present results indicated that (here was high exlstence of ochratoxin and allatox-
ins In the samc ration and also there was correlation. ‘This may be due to the fact that the fungl
which produced these two toxins require nearly 1he same conditions for growth and toxin pro-
ductlon as temnperature, humidity and moisture conlents. Differcnt specles of fungi as Aspergil-
lus flaous. Asperglllus ochraceus and Penicillivin spp. were isolated from the Egyptlan poultry ra-
tions at the same time which capable of producing botli allatoxin and ochratoxin (Abd-El-Hamid
et al. 1989, Farah 1989 and Mossa 1992). The diflcrcnce in concentration of the two mycotox-
ins in fwo provinces may be due to the slight changes in temperature and humidity. The sam-
ples exceeded the permissible limit may not ablc to produce clinical signs or lestons but may de-
creases the resistance of chiclken lo some diseascs and consequently lead lo decreased the
productivity and Increases economic losses (Pier and Heddlesn 1970 and Richard et al. 1975).
Also residues of these mycoloxins may remain in the poultry tissues and become hazard for hu-
man health invelving carcinogenicity and/or nephrotoxicity sequences (Schwerdt et al. 1896,
Gekle and Sliberngal 1996, IARC 1993). The synergism between the diffcrent rmycotoxins inusl

be considered when deciding legallzation and judgment and must aot be ruled out.

The main conclusions of this study ace that. the poulhy feed may conldin one or ingre myco-
toxins which may decrease the productivily ol the chicken, decreased the resjstance to some
diseases and may have bazard effect on consumers which eat the mcat of these chicken. Al-
though there Is a pennitted limit for each mycoloxin. lhe synergisin between the different wyco-

toxins must be considered when deciding legalization.
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Table (1) | Concentration of aflaloxing and ockratoxin in samples (rom broiler, rations Pan

per billion{ PPh).
- — o 7
Dakalilia province Sharkia provinee
Samples T —n e B e
Total Ochratoxin Tatal Tolal Ochratoxin Total
aumber Allatoxins® Uetected Alataxin® detected
mycolnxins mycoloxins

T 0.26 13 | 1356 000 | 26 2.26

2 028 1.1 138 .57 13 187

3 .33 35 1383 0.58 18 418

4 ol 22 S ] I | R 74 30 3.7l

5 12 21 43 0.73 x4 313

L 34 25 . 1.1 1.2 21

7 45 43 9. 1.1 1.2 0

B 56 2.4 I V2 0 53

9 58 10,9 16.7 22 13 56

10 10 19 » 2.7 ) 58

11 16 i) 45 14 43 1.7

12 I8 25 a3 | 346 12 i56

13 14 35 | 09 g4 11 194

Total Aflaiosins® = (Aflatoxios B;+By+ G+ Gy)

Table (2): Conelation, Numbers and percentzge of samples comtaining afalexins and
ochratoxia exceed the permitied limit collecicd frem the two pravinces,

Mycoloxing Dakablia province Sharkia proviace Permitied
Hemli®r.L)
— = ( PP
Positive Exceed PL | correlniion Poshilvg Frreed carrelatien
samples samples Pl
Na. % | Mo % No. W | Mo %
Alstoxys 1100 |60 46 1z ooy [1e 74| S OtELD2GLG)
Deharataxin } 0943 13 100 |30 13 } 0.7 50
10 | et 46

Permitted limit* according to EUL (2002)
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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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Flg.(2): Correlation between ihe occurrance of aflatoxins and
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