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ABSTRACT 

Tills !lludy was conducted on 90 random samples oj meal products (30 {'Hell (?f 

miltt"cd meal. btx;fburger and suu ... <;,ugc. l1lC ext/mil/cu sWl1ples were collec(nljinm tiff 

Jim!1l1 supermarkets at Sharkia und Kalyob/a Governorates, and then sHqjecled to /Jac· 

lertoiogic(ll irwestigationJor L<;olatioH wId ident!fication oj Clostridium pel:Jdngcns. The 

iIlCl(h'/I('-t' ql' Clostridium pp/:!i"ingt!lIs til (!xumined minced meat, be(~/burger and SCUI­

saw' was :26.67%; 16,67% und 40% respeclfve1v.Irom whiCh 13.33%, 1096 (md 2~J.3.:J:% 

were Lecithinase positive strains. The Isolated slrains were typed (11(0 types A. H. D 

and C in 8.8m'), 3,33%; 2.22% and 1.11 %. respectively. ALL isolated Clostridium per­

jhngens type A strains resisl ileafing at 1 ODjC Jcw 60 mirmles, while 87.5'J6 re:si!-;/ Jor 

120 mtrllltes. meanwhile 62.5% resistJor 150 minute and .flnalltJ 37.5% resist Jar 180 

min liteS. 

The importance oj Clostriditun peljringens and its effect 011 the public heallh (IS l!Jell 

as the scicntyic base wllich must he adopted iii meat products irtdu..stry was also di..,­

cussed. 

INTRODUCTION 

109 

Meat products proved to bc availabl~ allover the wodd especially ready·lt)-('at lypes liable to 

harbour dHferent types of microorganisms. among these mIcroorganisms toxigenic anaerobcs as 

ClostridiuJU pet1lingens whIch is ubiquitous In naturc usually detected In dust. soJl1()od. intesti­

nal contents of man. animals and work surfaces (Bart et al •• 1992 and Hayes. 1992). 

Closl1iuiulH peTft1ngcns SpOl·C may {~nnlan1il1atc meat. al abattoir level. during triln.'\Juissioll us 

weB as marketing ieveJ. whHe meat product contamination may occur during processing at ('al­

teri.ng ("stal ,li:-.hments and dur1ug home preparation (POrtoD et at •• 1989). Cluslriuhlill perrring~ 
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',:n5 strains may cause a number or human dIseases ranging rrom nccl'OUc entcrijjs 10 wound In­

fections <.tnd life Ihrealcn gas gangrene (Notris and PdUpher. 1987) and UK;" arc divjded into 

nyC toxi('$Jlog!cat types on the basIs of their toxins production (SmIth. 1979 and McDonel. 

1980). 

Clostridium pcrfrfngcns type A is I~sponsiblc for food poisoning dlscases as previously record­

ed by {Tortora Bnd Zebral, 1988. Hewitt et at .• 1989 and Hayes, 1992}. 

C]oslrldl1 .. ,J perfrlngens type A stmin produce cntcrotoxtn which have markedly heat resist­

dnt spores ill>.; most frequently cocollnlcred with food poisoning. 111e int,fCsting of meat rontami­

natL'<l willi ClostrIdium pcrfl'ingcns strains is ('ol1s1dcrcd to be nnnt fUI" human ('tm.sumplion Hnd 

lead to loot! poisonIng as prcvlolI,.;ly mentioned by Tortora and Zebra! (1988); Hewitt et al. 

t1988); Poxton et al. (1989) and Hayes (1002). 

Clostlidiurn pcrfringcns strains \Ven.! isolated from meat and meat produ(:iS $tUlIJlc:!l which 

liad Ix:en i!lv(~!-.ligated by El-Naenaeey (1989): Itman et al. (1989); Guzman et al. (l990) and 

Hassan (l994). Vurthcrmore Clostrldilim pcrfrlngcns strains were isolatcd from n:udy-Io-cat 

meat pf(;(llIrI.!i (mi.need meal. Oct'luuq:!;cr, snusa~e, lundlcon clcl with dUlcp:-nt Illrldcllccs as 

prevjoH.sly I'"t-'{'orded by El·Hosselny (1987~ E1~Naenaeey 91989): Guzman et al .. 1990): Edris 

et al. (1M2}; Hassan (1994): E1~Lawendy (1996) and fJrumm (1999). 

ClostridlullI pcrfrjngcns mlglil find !l1i.~lr way Into meat und meat produels cUller dlrcdly from 

the slaughtcl'cd animals or by subt-icqucnl contamination from {ile hands of (,{}(Jl{(~n;, hlilchcrl:l 

and oIlIer meal handlers In slaughterhouses, meal tlmrkcts and rdail shops as. previously melt" 

lIonoo by Gotz (1976) and Mllev (1976). 

Clostridium l>crfrlngcns stratns '~Cl'C "urvJvcd hcuung crt lOOOC ~BollJng or sleamlngl for v'<.l(l­

ablc HllIt~1'> as I·t"t.'orded by: Wljewsnta (1972) and HusseIn (1977). Flwlhcnllorc ClOl;jrldlulU 

jJcrfrin.t,l:cn~ type A strains wen.~ I he most frequent heat reslstanl sll"ains :,t,,'i recurded by EI~ 

Bardisy (1984), EI-Naena-eey (1989). Hassan (1994): EI~Lawendy (1996) and Hassan [19(9). 

Therefore t1w muln purpos<; of thC:culTcnt study Is to il1vesllgate the prevalence ofCtoslridl" 

III1l pCI'Irtngcn .. 'i In some ment prnduds mnrkekc1ln Slwrkla Hnd Kalyobl.a Guvcrnnrnic. typlll,L( HI' 

111c isolaws <.tOld fhe clTect of heat 011 the Clostlidiulll perfrlngens l"so\a.tcs and throw Ught on the 

1't-'<1ull'cd s,milary measures which minimIze the possible hazards durIng consumption uf such 

meat prmhJds whl.eh had been eontamlnated wHh these toxigenic strains. 

MATERIALS AND METHODS 

A tolal oj"; Id samples of dUlercnl mcat products represented by minced mcal, bedlJlll'g~'t' <lucI 
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sausngc {30 of ('pell) were collecled randomly from stJpcmmrkets in Sharkiu d!UJ I\<)!yobia Gov­

ernoraLes. Samples were tnmsfcrn;d 10 Ihe laboratury ill' icc bo~ and k~p( III rc!aH packages un­

der comp!cle u:o>eptk conditjons wilhoul lmduc delay for bacteriological eXUlllilmliOlI 

Clostridium perrt'illgcns L'Ounl was assayed according to the tcc:bl1iqlll' adopted by ICMSV 

{1978] !l~iu~ ('ooked !UC"i:lt brulh luhes lm'ubatcd anacrob1eally for 24 hours al ,noc followed by 

subcultllrmg onlo NeomycJn mood A~ar plates which were incubated alw anaerobically ,It 37°C 

lor 48 hOll(', Suspected colonies of Clostridium Pcr(ringcns were tested for Lecithinase HctivUy 

by llsing E~ Yolk Agar plates (Nagler"s reaction). Furlhcrmure Isolated strains were IS'I>cd by in­

Iradcnl1al inO{'ulation teAt in Ginn pigs. lIowever, llJe heat (;;'si::-!ant tcst of ClusjridhHlI p('rfrini!~ 

ens sp()r(!~ WD~ oUTied out aL IOOne !(W 60, 120, 150 and 180 mjnl1tc~ a('{'unlin~ 1(1 Hussein 

(19771. 

RESULTS & DISCUSSION 

The nbiqwly of pOLcnUaUy life lhrcal(;lling: pathQgell~ in our environment. tbe abiWy of them 

10 ::'IHTi'.'(' or prolIfcl'ute in reduced OXV!!CIl ctlll1nsphere and under rcfr1gcr.llif)l) us well <\1,. its 

pn.~8Cntl' ill low number is tlecessmy for dtsease production, whieh indicates HI{' s('riousncss 

;md PUi{'llli,ll hazards (Ganowiak. 1986). 

Table (1) ilIllslrukci that ,lIP sausage samples were more highly eontaminalcd wltll Clostridi-

11m p(!rrrln~cns (G.52 x IO:~ 1: L05 x lOa /gm) by milwcd meal ::;i.lI11ples 12.64 x I(}I ± 0.46/ 1O:~ I 

gill) while the beelbur~er samples wen: least wnlamlnuted {9,27 x 102 ± 2.12 x 102/gm). At (he 

same lime Cl(l~lrfdi\1m pcrrrlngcnt< was Hlore fre<pJCnlly lso!at('(l Iruill ~1l1$Hg(' S<UllPi<'S (4(Yl{)): 

followtxl by niinced Illcat samples (2~~l.G7%1 and becOmrgcr samples (16.67%). Moreovrr. among 

lh(' isolated Clostridium pcrfringcns ~lralns from minced meat. beefburger and sausage samples 

13.33%. to% and 23.33% were Lcr'i!hitla~e positive. respectively. In this work. lhe inddence of 

Cioslrklium pcl'flingens in sausage &lmples was lower Umn rcsuils. which previuusly reported by 

El-Naenaeey (1989): Guzman et a1. (1990) and Ei~Lawendy (1996). when: Clostridium per­

Lringens was Isolated from the examined &'llisage sn.mplcs in 62,7')i), 78.9%, BO.R% nnt! 62%, re' 

specllv{'ly. On the other hautllowcr incidence was recorded by Youssef (1984) 2(Yvk EI·Kelish 

et aI. (1987) 20% and Hssnn (1999) 25%. In the cmTCnt study ClostrldiLlnl pt'rfriligcns was 

isolated fmm 40% of minced mea! :samples. This re!'ul1s seems to be dgrcf' with Ihose rcronlc.d 

by EJ:~Na(,llact'y (1999) 4()9/t. and Hassan 11999) and oppo::sltcly higher nnrlil!~s wcn;' recorded by 

Youssef (1984) 77. J '}h. 

lkganlioj..{ to beefhurger s},),mpics, Clostridium pcrfringens was isolated In lG.G7'}h, ! his ITsull 

agree well wit 11 lhosc reported by Hassan (1999) 15%, while hlgl1.er InciUen('c was lvt'ordcd by 
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Edris et al. (1992) 90% and EJ«Lawendy (1996) 60,32%. 11-)(:! variation JHay h(' altrlbolcd 10 dlr· 

lercn! raclor~ stu'h as Inlll<l\ um:/t:rial t:Olll1t uf meat. hygienic status of tn(.'Ui plants: c;'\(!csslvc 

handlln¢ during- protcssing and addU 1011 HI' ('onlalHinalcd spIces, 

Rcgaftlinl! jllc results recorded In lable {2) Iyplng of 14 strains of LcclUllnasc positive Closlr1tl· 

hun pcrfrjn~\-llS Indicaled that rC("QvcIY 01' 8 slrain~ type A. 3 type B. 2 type D ,.lllU 1 type C froll! 

lhe cX«lnll1cl' !llinccd meat product samples, AC<--"tlratcly, type A \vas deLocted from 16.67% sau· 

sage samples, 6.67% from minccd meat samples and 3,33% from becJburgct' samptes. whik~ type 

n wns rc('ord(.'{l in 6.67".1\) and 3.33% each of beclburgcl' and minced l11eal samples l'~pedivcly. 

all Ihe olht:r hand type I) wus dclected in llllnc~'(1 meaL and sausage sHmple!" (3.:J~Nl) of (~adl* 

O. whel'("ns type C was only l'ccoven:d from 3.33% of lhe examlm.'<i sausage s<IIlIplcs, Tlli;; Um!­

ings nc~dy :iimilaf to HlOSC recorded by El~Nacn.eey (l989J; Hassan (1994); El~Lawcndy 

(1996): Miwa •• aI. (1998) and Hassan (1999). 

Cunn:ruing dula in lank 13) Clo:4lridium pcrfrtngens type A strains isolated fl'tlIH Ileal-Ire,lled 

suu~agc ~I!npics wcre resistant 10 cnoking temperature (for 180 minulcs at lOouC r.athcf tlmll 

bcdbHq,[{'f l'iilluples U11 120 minu!c!'\), Moreover isolates rrom minced ineal was n:s!slalll fur 150 

nlinuics. Neal'ly ghuil.\!' results were obtaiucd hy EI-Nl'icnaeey (1989) and Hassan (1999). In 

this target Smith (1979) recorded that Clostridium pcrftingcns type A strains raIl Sll1vin~ conk­

ing and h.as lhc ability to produce heal resistant spores. Whereas Robers and Derrick (1978) 

reported Ilia! spores of classical );1 rains wiliell rcspunslble lor human lIlncss nthel' Hum I()<;ld I)<;)i­

Sl)nlng we)'e more sensitive to hCl;l1 Ihun xpon ... 'S of lood poisoning onc. Hellce t"en.~ are appal'cnl 

rciuliollshlp hetween spore heal n:slstanre ;ll1d the responsc or spore io heal fnadivnlioll. Bl'iver 

et I'll. (1981) dcclart..-d !llul spores of CloslrJdlum pcrrrlllgcns surviving cookIng or n:sllllillg l"mm 

p05t-prot'cssillj..(' conlamtnaUon must multiply unlll sufficient Ilumbers wen: develnped 10 l'al1sc 

Illness. and this may atll1buted 10 ;.!CIlCUC dlflcl"cnees muong Clostridlllllt pcrfringcns straills 1"C~ 

gardinj..( to lhe heat l'e~slance of their spores 'Doyle. 1989). 

Cioslrl(1ltml pert'ringcns 100d lloisonln,l! does not ocelli' by accident bUI Is tHWaUy ('<ll1scd by 

lJ.,(normH'c. which leads to mistakes in l00d handlIng, Meat hygicne covers all n5pect~ of prm.!t;'Rs­

iag, lll"ep;u'aliun. stortng. cooking alld 1-'Clving of meal 10 make safe to cuL '11K' ndnpllltiHI1 of fe­

I'ent qualHy assuran(;c pmgrams such as Hazard Analysis Critical Control System (tlACCI>S) • .HId 

good 1l1HllOJ'ucturing PmcUC{!s (GMP:-;} arc l'cquin .. '<i 10 ensure (Ood safety. 
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Table (1} : !r1C:Qcncc 01 Cioslrj,ju.Jm porfn'lgens !SOIaled Irom Ihe cxomfnad meat Jjroduct sample5 (noo.SO), 

Positive Lecithinase ! 
Mea' samples positive 

, Max. Min, Mean ± S. E. 
, product , 
, No. % , No. % I 

Minced mea:' B 26,67 4 13.33 6.40 x 103 8,70)(102 2.64 x 103 :!: 0.46 x 103 

Bee/burger I 5 16.67 3 10.00 1.04)( 103 5.00)(102 9.27 x 102 .± 2.12 ): 102 

Sausage I 12 I 40,0 I 7 23.33 2.10)(104 j 1.26x103 I 6.32 x ,03 ± 1.05 x 103 
i I i , . , 

Table (2) : TypL'Ig of Lecithinase posilh'e strains of Clostridium petiringens 'n the eX3'nined meal products 

SJmpies (0=30). 

~ 
A 

, 
B C D Total 

I Meat 
, 

I product -- No. % No. % No. % No. % No. ! % 

113.~3 MmCf" . - l~ 2 6.67 , , 3.33 . 1 3.33 4 , , . 
8ee fb l l l :!t:t 1 3.33 2 6.67 . i . . I . 3 10.00 , 

Sall5-)~le 5 1€L67 . . 1 3.33 1 3.33 7 23.33 --,-..... _ .... - I Tota! " 8.BS 3 3.33 1 1.11 2 2.22 14 15,56 , . 

Table (3); 11ucil ff,!31':-!f~nce of Clostridium pC!inngens type A strains isolated from Ihe examined mea! prod-

.. -
Resistance Time 

ProduG! 
Type 60 minutes 120 minute$ 150 minutes 160 minute 

of strains , 

I No. % No. I % No. % No. % __ . ______ ~J_ 
! 

, , 
I 100 1 , 50 1 50 . . , . 
, , . 

I , 

I 
i 

Mloc;.::i ',Ie:,.! ! 
Ueo10'3;V;[ 1 

i 
SaUSdf)() , 

.. __ ~.c._ , 
TOl~_'_"_ .... ____ L. 

iJ2 1 1 

5 5 

. 8 i-8 
100 1 

100 5 

100 7 

50 . 

'did . . 
, 

100 4 80 3 60' , 

87,5 5 62.5 3. 37,5 
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