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ABSTRACT

One hundred and eighty random samples were collected from different localities of
different hygienic levels, these samples included 30 random samples each of, salted fesiekh,
salted sardine, smoked herring, smoked salmon, carb stick and mussels were examined
bacteriolgically for the presence of toxigenic anaerobes and their toxins. The obtained results
revealed that the mean value of anaerobic microorganisms in the examined fesiekh, salted
sardine, smoked herring, smoked salmon, carb stick and mussels samples were 4.3x10°, 2.5x103,
9.3x10°, 3.6x10°, 1.4x10% and 0.9x10% respectively while the mean value of Clostridium

perfringens were 1.1x10%, 0.93x10%, 0.3x10%, 0.13x10%, 0.01x10%, and 0.06x10%, respectively.

The identification of Clostridial species revealed the presence of CL tertium, Cl. sordilli,

Cl cornis, Cl. sporogenes and Cl. bifermentans.

The public health importance and hycienic significance of isolated organisms were
discussed as well as the control measures to improve the quality of such products.

INTRODUCTION

Fish is regarded as being more perishable
than other high protein foods because quickly
attacked by bacteria and become unfit for
human consumption. In order to overcome
such problem different methods of food
preservations were  developed.  Curing,
smoking and drving go back to antiquality.
The shelf-life of processed fish should be
longer than that of fresh raw products
especially when stored anaerobically (1).

Clostridia are the most frequentlv anaercbes
associated with the food. They are able to
survive in such type of environment through the
production of resistant spores (2).

CL botulinum and Cl perfringens are the two
most important species involved with food borne
illness and cause food spoilage (3).

The isolation of CIL botulinum from food is
generally considered to be of less significance
than the detection of the toxin (4).

In Cairo, an outbreak of Ci botulinum
intoxication has been recorded due to
consumption of inadequatly prepared salted
fermented fish (Fesiekh) (3).

Cl. perfringens remains a major cause of
food-borne iliness and is continuing concern to
the food service industry (6). Because of the
ubiquitous distribution of the Cl. perfringens it
is difficult if not impossible to exclude spores
of this bacteriun: during the processing of
various fish products and its presence must be
assumed (7). Strains of the organism are
divided into five types A to E based on the
production of extracelluiar lethal toxin (alpha,
beta, epsilon and iotar) and virtually all food
poisoning out breaks are caused by type A
strains (8). CI. perfringens has been implicated
in many food poisoning outbreaks in American
foods (9).

Therefore, this work was planned to
evaluate some marketed processed fish
products anaerobically with special reference
1o the toxigenicity of the isolated strains.

MATERIAL AND METHODS

Collection of samples _

A total of 180 samples of different fish
products (each of 30, fesiekh, salted sardine,
smoked herring, smoked salmon, carb stick
and mussels) were collected from different
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supermarkets in Cairo and Zagazig provinces.
Samples were directly transferred to the
laboratory in ice box without delay and were
subjected to bacteriological examination.

Preparation of samples
Samples were prepared according to the
recommended technique (70).

Enumeration of the anaerobic bacteria

Enumeration was carried out (11), using
Reinforced  Clostridial  Medium  (RCM)
incubated anacrobically at 37°C for 24 hours.

Enumeration of Clostridium perfringens
Tryptose Sulphate Cycloserine agar (TSC)
medium anaerobically incubared at 37°C for

48 hours (10).

Isolation of clostridium organisms (12)

By using cooked mecat  medium,
anaerobically incubated at 37°C for 24 hours,
then streaked onto 10% sheep blood agar
plates and incubated anaerobically at 37°C for
24 hours,

Identification of isolates

Identification of the anacrobic micro-
organisms was carried out  according to
preveious technigue (13, 14).

Biochemical reactions
Suspected  isolates  were  identifled
according to the recommended scheme (735).

Typing of Clostriditm perferingens

Demeonstration of 7 perfringens toxins
* was carried out by dermonecrotic reaction test
in guinea pigs (16) and its identification by
neutralization test (17).

Screening test for detection of Clostridium
botulinum toxins

Clostridivm botulinum toxins was detected
by mouse challenge test (4) (toxin assay).

Serological identification of toxin type
Clostridium botulinum  toxins  were
identified by using specific antitoxin, mixed
with the suspected tested material and injected
into a pair of mice. Another pair was injected
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without antitoxin and observed for three days.
Survival of a single pair indicated the presence
of single type of toxin.

RESULTS AND DISCUSSION

Anaerobic bacterial count

Anaerobes are widely distributed in lakes
coastal water, gills and intestinal tracts of fish.
Fish like any other food, can be also
contaminated  during handling and processing
with any of the well known food poisoning
organisms (18}, Moreover, Cl. perfringens could
be isolated from the body surface and alimentary
canal of several species of fish (&). Morcover,
sca food are susceptible to all of common food
poisoning  microorganisms  inciuding (7
perfringenes and CL Botulimem (19).

Result recorded in Table 1 revealed that the
mean +£SE value of total anaerobic count in
salted fesickh was 4.3x10°+1.7x10° with a
minimum of 2x10° and maximum of 4x10°
while salted sardine was 2.5x10°£9x10°  with
& minimum of less than 10° and maximum of
2x10° and in  smoked  herring  was
9.3x10°4+3x10° with 2 minimum of less than
167 and maximum of 6x10% anaerobes/c.
INcarly similar results were recorded (20). The
relatively high  anaerobic count in  salted
fesetkh, salted sardine and smoked herring
muyv be attributed to the similar anaerobic
storage conditions under which salted fish
were kept befure marketing.

The same table revealed that the mean
values of total anaerobic count in smoked
salmon, carb sticks and mussels were 3.6
x10°¢1.4 x10°. 1.4 x10°+0.25x10% and 0.9 x
107 = 0.25 x 10%, respectively with a minimum
of less than 107 for all types of examined fish
products and maximum of 3x10°, 5x10° and
6x10% anaerobes/g. respectively. This may be
auributed to the well adjusted and hygienic
condition during all the steps of preparation of
such: products.
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Table 1. Statistical analytical results of anaerobic count/g in examined fish products (n = 30)

Fish product Minimum Maximum Mean = S.E.
Salted Fesiekh 2 x 10° 4x10° 43x10° 1.7x 107
Salted sardine < 107* 2x 107 2.5x 10° 9x 107
Smoked herring < 10 6x 10" 9.3 x 10° 3x 10°
Smoked salmon <107 3x10° [ 36x10° 14 x10°
Carb stick <10 5x 10° 1.4x10° 0.25 x 10°
Musscls < 1( 6 x 10° 0.9 x 107 0.25 x 10°

* <10° : zero (ncgative plate).

Table showed that at frequency range
<107 the highest percentage of anacrobic count
was recorded for mussels {60%), while zero
percentage was recorded for fesiekh. Forty
percentage for cach of smoked salmon and cart
sticks  werc  recorded as the samc
aforementioncd anaerobic count range. Sixty
percent of each salted sardine, smoked herring
and carb sticks samples had anaerobic count at
range  10°<10°  while relatively  lower
percentage (50%) was recorded for each of
fesieckh and smoked salmon at the samc
anaerobic count. It was obvious that highest
percentage of examined samples occupied the
frequency range 10°<10°. The carb sticks and
mussels anaerobic count wasn’'t exceed
frequency range 10°<i0’ while 3.4% of
examined fesickh was recorded ot frequency
range 10°>10°  comply  with the legal
requirement  (21). The latter range wasn't
recorded for any of other examined fish
products.

2

Table 3 showed that the mean value of tofal
Clostridium perfringens count in salted fesiekh,
salted sardine. smoked herring, smoked salmon,
crab stick and mussels were 1.1x 10°+6.8x107,
0.93x10°+0.7x10°, 0.3x10%+0.15x 107, 0.13x
10%£0.09x10°, 0.007 x10°+ 0.01x 10° and
0.06x10°+ 0.01 x 10% respectively with a
minimum of less than 107 for all types of
examined fish products and maximum of 2x107,
2x10°, 3x10°, 2x10%, 10% and 2x10° anacrobes'a
respectively. Such results showed relatively high
- Clostridium perfringens count, which might e
attributed to the tow quality of raw fish and the
used salt in preparation and the temperature
the time of storage.

Isolation and identification of clostridium
organisms

The incidence of clostridial species in
examined fish products was recorded in Table
4. ClL perfringenes showed the highest
incidence (20%) isolates from fesiekh samples.
also CL Sordilli and Cl sporgenes, while CL
tertium and Cl. bifermentans could be isolated
from fesiekh samples (10% of each).
Concerning salted sardine samples CL sordilli
showed the highest incidence (26.7%)
followed by CI  tertium (16.7%), CIL
perfringenes and Cl sporogenes (13.3% of
each) meanwhile C1. bifermintans was 10%.
Similar resulis are recorded by previous
investigators (20,22). While in smoked herring
Cl. perfringenes end Cl. sporogenes (10% of
each), CL sordilli (6.7%) and 3.3% of CL
tertium and CI Bifermentance (3.3%) were
recorded (Table 4). Concerning smoked
salmon the incidence of Cl sordilli was
(10%), CIl perfringenes and Cl. sporogens
could be isolated in an equal rate (25%) while
Cl. tertium was (32.3%). Concerning carb stick
Cl tertium showed the highest incidence
(20%) followed by CI. cornis {10%) and CI.
perfringenes (3.3%) on the other hand the
most frequent isolates from mussels was C/.
sporogenes  (6.7%)  followed by CL
perferingenes and CIL tertium (3.3% of each).

Cl botulinum and its toxin failed to be
detected in all examined fish products with
regard to salted fish, these results could be
assigned to the high amount of salt used during
processing of saited fish (20).
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Tablie 2. Frequency distribution of anacrobic count/g in examined fish products (n = 30)

Fish product L <10 [ 10%-<10’ | 10°-<10° | 10%-<10" | 10°-<10
l» 0. % No. % | No. %o No. %o No. %o
Salted Fesickh | 0 | 0 1S 150 ] 10 1333 ] 4 [ 133 1 1"34]
“Salted sardine 3 410 18 | 60 5 16.7 4 13.3 0 0
Smoked herring 6 j_fggw_ I8 | 60 3 10 3 10 0 0
Smoked salmon | 12 | 40 15 1 50 3 10 0 0 0 0
Carb stick B 12 40 18 | 60 0 0 0 0 0 0
Mussels 18 60 12 40 | 0 0 0 0 0 0

Table 3. Statistical analytical results of Clostridium perfringens count/g in examined fish

products (n = 30) |
Fish product | Minimum Maximum Mean +S.E.

Salted Fesickh | <10° 2% 10° 1.1x10° 6.8 x 10°

| Salted sardine <1 2x10° | 093x107 0.7 x 10

' Smoked herring | <107 | 3Ix 10 0.3 x10° 0.15x 107
“Smoked salmon <10 2% 10 0.13x10° 0.09x 107 |
Carbstick 1 <10 | 107 0.07 x 107 0.01 x 107
Mussels 10° 2x 10° 0.06 x 10° 0.01 x 10°

Table 4. Incidenee of Clostridial species in examined fish products (No. 30 of each)

isolated Fesickh | Salted | Smoked ) Smoked ey o | Mugsels
organisms | | sardine herring salmon o
. No.| % No.l % [Nol % [ No.| % INo.| % [No. [ %
 CLperferingens | 6 1201 4 11331 3 [ 10 ] 2 ]67] 1 [33] 1 {33
(7. hotulinun: - ) '_w__,;.,___‘_.__?_,,l, i I - - - -
 CL fertium 3 3105 167 1] 33 1 133 6 20 1 3.3
CLsordidli _ | 6 {20, 8 1267] 2 |67 3 [0 [ - - [ -+ -
Cl. cornis R - - L - - 3 10 - -
.ClL sporogenes | 6 |20 1 4 [133] 3 | {0 6.7 | - - 2 167
Cl Q{fermc’n(cm.v . 3 10 }_ﬁ_&_;__[__},} - - - - - _
“Total 24 80|24 [ 80 | 10 (333 8 267 10 {333} 4 [133]

~.the .same lable declares that the high
incidence of Clostridia was recorded in fesickh
aiid; salted sardine samples (8(0%) followed by
smoked herring and carb stick samples (33.3%),
then smoked salmon samples (26.7%) while
mussels samples showed the [owest incidence
(13.3%). The high incidence of clostridia in
examined samples reflected the bad hygienic
status of these products. It Is important o alter
fish technologists in Egypt to overcome that

general high incidence of anaerobes occurring
in salted fish especially with the repeated
outbreaks by CI. borulinum intoxication .

Types of Cl. perfringenes

Tables 5 and 6 revealed that out of 6 strains
{20%) isolated from fesiekh samples, 4 strains
(13.3%) were toxigenic and typed as 2 strains
(6.7%) of type A and 2 strains (6.7%) of
mixed type A and D, while 2 strains {(6.7%)
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were non toxigenic. Four strains of (I
Perfringenes could be isolated (13.4%) from
salted sardine (two type A toxigenic and two
non toxigenic strains). With regard to smoked
herring out of 3 strains (10%), 2 strains (6.7%)
were non toxigenic and one strain (3.3%) was
toxigenic of type D. In smoked salmon 2
strains (6.7%) were non toxigenic while carb
stick and mussels one strains of cach (3.3%)
was non toxigenic. This result indicated that
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CI. perfringenes type A was the most prevalent
toxigenic strain in examined salted fish
samples. '

Recent record (23) on food borne
outbreaks in Austrerlia , indicated that 14% of
resturants and commerical caters food
poisoning was due to CI Perﬁfingeneﬁf’win
toxications. Out breaks was constitute”fish
(16%) and sca food (6%).

L

Table 5. Prevalence of non toxigenic and toxigenic strain of C/. perfringens in examined

fish products (n = 30)

Positive cases
Fish product Non toxigenic Toxigenic

No. %o * No. [ %
Salted Fesiekh 2 6.7% 4 13.3%
Salted sardine 2 6.7% 2 6.7%
Smoked herring 2 6.7% 1 3.3%

Smoked salmon 2 6.7% 0 0%

1 Carb stick | 3.3% 0 0%

| Mussels 1 3.3% 0 0%

* In relation to the total number of the total examined samples.

Table 6. Typing of toxigenic CL perfringens toxins from examined fish products (n = 30)

Type of toxigenic isolates
Fish product Type A | Type D Type A&D
No. % No. %o No. %o
Salted Fesiekh 2 6.7% 0 0 2 6.7%
Salted sardine 2 6.7% 0 0 0 0
Smoked herring 0 0 ¢ 1 | 33% 0 0
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