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ABSTRACT

This study was conducted on 90 random samples of meat prodiwcts (30 cach of
minced meat, beefburger and sausage. The examined sanples were collected from dif
Jerent supermarkets at Sharkia and Kalyobia Governorates, and then subjected to bae-
teriological investigation for isolation and identification of Clostridium perfringens. The
incidence of Clostridium perfringens in examined minced meat, beefbwger and sai
saqge was 26.67%; 16.67% and 40% respectively. from which 13.33%, 10% and 23.33%
were Lecithinase positive strains. The isolated strains were typed into types A, B3, D
and C in 8.89%, 3.33%; 2.22% and 1.11 %, respectively. All isolated Clostridiunt per-
Jringens (ype A strains resist heating at 100;C for 60 mirnuues, while 87.5% resist for
120 minutes, meanwhile 62.5% resist for 150 ninute and finally 37.5% resist for 180

minuies.

The importance of Clostndiam peifringens and its effect on the public health as well
as the scientific base which must be adopted in meat products industry was also dis-

cussed .

INTRODUCTION

Meat products proved (o be available allover the world especially ready-Lo-catl lypes liable to
harbour dillerent Lypcs of microorganisms, among these microorganisms toxigenic anacrobes as
Clostridinm perfringens which is ublquitous In naturc usually detected in dust, soll food. intesti-

nal contents of man, animals and work suraccs (Barl et al., 1992 and Hayes, 1992).

Clostridium perfringens spore may contaminale meal al abattoir level, during lransmissiorn as
well as markeling level, while meat product contamination may oecur during processing at cat-

tering establishiments and durfug home preparation (Poxton et al., 1989). Clostridiun pertring-
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»ns s(rains may cause a number ol human diseases ranging from neerotic enteritis (o wound In-
fections and lile threalen gas gangrene (Norris and Pettlpher, 1987) and they arce divided into
five toxicologlcal types on the basis of their toxins produetion (Smith, 1979 and McDonel,
1980).

Clostridivm perfringens type A is responsible for food poisoning diseases as previously record-
cd by (Tortora and Zebral, 1988, Hewlitt et al., 1989 and Hayes, 1992).

Clostridit..., perlringens type A strain produce enterotoxin which have markedly hcat vesist-
ant spores e most frequently egcountered with [ood poisoning. The ingesting ol meal conlami-
naled with Clostridlum perfringens strains Is considered (o be unlit for human consumption and
lead to lood poisoning as previously mentioncd by Tortora and Zebral (1988): Hewitt et al.
{1988):; Poxton et al, (1989) and Hayes (1992).

Clostricdium perfringens stralns were isolaied {from meat and meat products samples which
hiad been invesligaled by El-Naenaeey (1989); Itman et al, {1989); Guzman et al. (1990) and
Hassan (1994). I‘'urthcrmorce Clostrldinm: perfringens strains were isolaled [rom rcady-lo-cat
nicat producels (minced meal. beclburger. sausage. luncheon cie) with different incidenecs as
previouslv |'c(.‘()l‘dccl by El-Hosselny (1987. El-Naenaeey 91989]; Guzman et al., 1990); Edris
et al. (19')92): Hassan (1994); El-Lawendy (1996) and Hassan (1999),

Closuridium perfringens might lind their way Into meat and meat products cither diveclly fiom
the slatrghlered anlmals or by subsequent contamination from {he hands ol cookers. hulchers
and olhier meat handlers In slaughterhouscs, meat markets and retail shops as previously men-
lloned by Gotz (1976) and Mllev (1976).

Clostriclium perfringens strains were stvived licaling at 100°C (Botling or stcaming) for vari-
able (hmes as recorded Ly: Wijewanta (1972) and Husseln (1977). Furthermore Clostridiinn
perfringetts type A strains were (he niost [requent hieal reslstant sirains as recorded by El-

Bardisy (1984), El-Nacnaeey (1989), Hassan [1994); El-Lawendy (1996) and Hassan [1999).

Therelore the main purpuse ol the. current study Is 1o hvestigate {he prevalencee ol Clostridi-
unt perfringens in some meal procucts markeled n Sharkia and Kalyobia Governoritle, {yphig of
ihe isolales and the clleet of heat on the Clostridlum peyfringens {solates and throw light on the
required sanilary measures which minimize the possible hazards during consumption of such

meal prodiicts whieh had been contaminated with these Loxigenic strains.

MATERIALS AND METHODS

A total ol ho samples of diflereni mcal produocts represented by minced meat. beelburger and
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sausage (30 of each) were collected randomly from supermarkets in Sharkia and Kalyobia Gov-
ernorales. Saniples were transferred (o the laburatory in ice Yox und kepl in retail packages un-

der complcele aseptic condifjons without undue delay lor bacteriological examinatéon

Closlridivun perfringens count was assaycd according to the tecbnique adopted by ICMSE
{1978) nsing cooked mcat broth tubes incubated anacrobfcally for 24 hours at 379C followed by
subculturig onlo Neomyein Blood Agar plates which were ineubated also anacrobically at 379C
lor 48 hour, Suspected colonies ol Clostridlum Pegfringens werce (ested lor [ecithinase activity
by using Egg Yolk Agar plates {Nagler's reaction). Furthermore Isolated strains were tvped by in-
tradermal inoculation test in Gina pigs. 1lowever, the heat resistant test of Clostridingt perfring-
ens spores was carried ont at [00°C for GO, 120, 150 and 180 minutcs accurding {0 Hussein
(1977).

RESULTS & DISCUSSION

The abiquuy of potentally life threatening pathogens in our environment. the ability of them
(o survive or proliferate in redueed oxygen almosphere and under refrigeration as well as ils
presence i low number is aecessary for diseasc production. which indicales (he seriousness

and pulential hazards (Ganowiak, 1986).

Table (1) illuslrated thatl the sausage sarnples were more highlly contaminated with Clostrici-
vm perfringens (6.82 x 103 ¢ 1.05 x 103 /¢m) by minced meat samples (2.64 x 103 + 0.46/103/
gm) while (he beelburger samples were least contaminated (9.27 x 102 £ 2,12 x 102/¢m). At the
same time Clostridilum perlringens wos more [Tequently Isolated from sausage samples (40%):
followed by mineed meat samples (26.67%) and beefDurger samples (16.67%). Moreover, among
the isolated Clostridium periringens strains fron minced meat. beetburger and sausage samples
13.33%. 10% and 23.33% were Lecilhinase positive. respectively, In this work, 1he incidence of
Clostridivm perfringens In sausape samples was lower than results which previously reported by
El-Naenaeey (1989); Guzman et al. {1990} and El-Lawendy (1996). where Clostridium per-
[ringens wus isolated from the examined sausage samples in 62.7%, 78.9%, §0.8% and 62%, re-
speclively, Ou the other hand lower incidenee was recorded by Youssef (1984) 25%,; El-Kelish
et al. (1987) 20% and Hassan (1999) 25%. In the vurrent study Clostrldium perlringens was
isolated Iyomm 40% ol inineed meat samples. This results seems to be agree with those recorded
by El-Naciacey (1999) 40% and Hassan (1999) and oppositely higher findings were recarded by
Youssef (1984) 77.1%.

Regarding to beelburger samples. Clostridinum perfringens was isolated in 16.67%. this resull

agree well with (hose reported by Hassan (1999) 15%. while higher incidence was recorded by
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Edris et al. (1992) 90% and EJ-Lawendy (1996) 60.32%. Thc variation inay be aftribuied (o dif-
ferent factors such as intlfal bacterial coumt of meal, hyglenie status of meal planis; exeessive

handling during processing and addition of conlaminated spices.

Regarding the resnults recorded in (able (2) Iyping of 14 strains of Lecithinase positive Closlrid-
ium perfringens indicited thal recovery ol 8 strains (ype A, 3 type B, 2 lype D and 1 type C {tom
the examinedt ninced sneat product samples, Accurately. type A was detected from 16.67% sau-
sage samples, 6.67% from minecd meat samiples and 3.33% [rom beelburger samples, while type

B was recorded in 6.67% and 3.33% cach of beelburger and minced meai samples respeclively.

On the other hand Lype D was detecled in minced mcal and sausage samples (3.33% of cach-
0. whercas lype C was only recovered Irom 3.33% ol {he examined sausage sainples. This lind-
ings ncarly similar to those recorded by El-Naenaeey (1989); Hassan (1994); El-Lawendy
(1996); Miwa et al. (1998) and Hassan (1999).

Conceruing data in lable (3) Closiridizun perfringens type A strains isolated tron hical-treated
sausage samples were resistant lo cooking lemperalure {for 180 minules at 100°C rather than
beeiburger samples Ul 120 minuies). Moreover isolales [rom minced 1ncal was resistant for 150
minu(es, Nearly similar results weie oblained by El-Naenaeey (1989) and Hassan (1999). in
this targel Smith (1979) rccorded that Clostridium periringens type A strains can sugvive cook-
ng and has (he abilily to produce heal resistani spores. Whercas Robers and Derrick (1978)
reporled 1hat spores of classical strains which responsible for human {liness other (han Tood poi-
soning wcere mmore sensilive Lo heat than sporves of {ood polsoning one. Henee there are apparent
refationship between spore heal resistance :ind the responsc of spore (o hical inaclivation. Baver
et al. (1981) dceclarcd 1hat spores of Clostridiung periringens suiviving cooking or resulting (rom
post-processing contamination just muoltiply untl suffleient numbers were developed (o conse
llincss. and this may :lributed 10 gencetie diffcrences among Clostridium perfringens siralns re-

garding Lo Lhe heat reststance of (heir spores (Doyle, 1989).

Clostridium perlringens food poisoning does not occire by aceldent but Is asually canscd hy
Igorance. which leads to mistakes in food handling. Mcat hygicne covers all aspects ol process-
ing, preparation, storing. cooking and serving o incal to make safe to cal. The adaptation of re-
cent qualily assurance programs such as Hazard Analysis Critical Control System (HIACCIPS) und

good mariulaciuring Pracilecs (GMPs) arc required to ensurce food salety.
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Table (1) : Incidence of Clostridium perf(ingens'isoiated from the examined meat producl samples (n=30).
Posilive Lecithinase
Meat samples positive Max, Min, Mean 1 S. E.
product
No. % No. %
Minced meat 8 26.67 4 13.33 | 6.40x 103 | 8.70x102 |2.64x 103 + 0.46 x 103
Beefburger .5 | 16.67 3 10.00 | 1.04x 103 | 590x102 | 927x10% 4+ 2.12 x 102
Sausage 12 40.0 7 2333 | 210x104 | 1.26x103 | 6.82x 103 + 1.05x 103
. |

Table (2) : Typing of Lecilhinase posilive sirains of Ciostridium perfringens in the examined meal producis
samples (n=30). -

Toxin A B C D Totatl
Meat )
pl’OdUCt NO. % NO. % No. Y% No. % NO, %
Minge: . -8 | 2 6.67 ’ 333 i : 1 3.33 4 | 1333
Beelbui e 1 3.33 2 | 667 ; i : ; 3 | 10.00
Sausaqe 5 |1667 | - ; 1 3.33 1 3.33 7 | 2333
Tola | ¢ 8.89 3 3.33 1 141 2 222 | 14 | 1556

Table {3) . Heal resiziznce ol Clostridium perfringens lype A strains isclated Irom the examined meat prod-

LG 2amplas,

ey
Resistance Time
Type 60 minutes 120 minutes 150 minules 180 minute
Product ]
of strains No. % No, % No. % No. %
Minceo taeat 2 2 100 1 50 1 50 -
Beeiburor 3 1 100 1 50 - - - -
Sausagye 5 5 100 5 100 4 80 3 60
Towl - | 8 8 100 7 87.5 5 62.5 3 375
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