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Abstract: One hundred eighty of apparently healthy samples of some species of local and imported fish were
randomly purchased from Port-Said markets. The samples were examined for counting, isolation, and
identification of total aerobic and histamine producing bacteria and for determination of the histamine levels
in each sample. The mean values of total aerobic and histamine producing bacterial counts of local fishsamples
were higher than that of imported fish samples while the mean values of histamine levels in the muscle tissues
of local fish samples were lower than that of imported fish samples. The counts of total aerobic and histamine
producing bacteria and the levels of histamine in the muscle tissues samples of some species of local
fish were ranged from 8.5 X 102 to 8.5 X 108, from 1.5 X 101 to 9.5 X 103 CFU/g fish and from 7.00
to 26.00 mg/100 g fish respectively, while thatof imported one were ranged from 2.5 X 10 4 to 6.0 X 108, from
2.6 X 101 to 9.5 X 103 CFU/g fish and from 18.00 to 50.00 mg/100 g fish respectively. The number of total
aerobic and histamine producing bacterial isolates of local fish were 71 and 11 while that of imported fish
were 98 and 25 isolates respectively. The bacterial isolates in both local and imported fish samples were
identifiedas Micrococcus spp., Planococcusspp., Morganellamorganii (P. morganii),Enterobacter aerogenes,
Enterobacter cloacae, Klebsiella pneumoniae, Vibrio parahaemolyticus, Vibrio alginolyticus, Vibrio
anguillarum, Proteus vulgaris and Aeromonas spp. All isolates had different incidences at each species of fish
and some isolateswere histamine producing positive. The frequency distribution and the relationship between
the total aerobic and histamine producing bacterial counts and histamine levels were discussed.
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INTRODUCTION

Fish is an important and good quality source of
protein; vitamins and minerals but it deteriorate fastly
when decarboxylase enzyme can be formed by bacterial
growth causing generation of bioactive amine including
histamine[1].

Histamineis heterocyclic biologically activeprimary
amine formed post-mortem in the muscle of scombroid
and non-scombroid fish rich in free histidine by the action
of certain bacteria in addition to the histamine released
during decomposition and spoilage by proteolysis[2]. The
level of histamine produced in fishmainly exogenous and
serves as indicators of spoilage[3].

The problem of histamine intoxication is due to
consumers is unlikely to identify the histamine levels
before eating the fish as fish appearance and smell appear
normal. Also histamine is heat stable and once formed not
destroyed by cooking, canning, smoking, and freezing
while enzyme is affected by cooking[4,5].

Histamine poisoning results from consumption of
spoiled fish contain high levels of histamine results from
growth and action of certain bacteria aided by the
incorrect storage[6].

The consumption of fish with high levels of
histamine can cause food born disease and intoxication[1]

and the toxicity occur from several minutes to several
hours after ingestion of toxic fish and the illness typically
lasts few hours but may continue for several days which
include cutenous rash, urticaria, burning itching, edema,
gastrointestinal inflammation,nausea, vomiting, diarrhea,
haemodynamic hypotension and neurological
headache[7,8]. Also cardiovascular shock associated with
subendocardial,myocardial infarction or acutepulmonary
edema with myocardial ischemia were recorded[9].

Histamine consumed in spoiled fish is more toxic
than pure histamine taken orally due to a missing factor
as immidazole compound and histamine like compound
derived from histidine consequently increase the
histamine poisoning problem[10,11].
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Therefore, the present study was carried out to
evaluate some species of local and imported fish by the
counting of the total aerobic and histamine-producing
bacteria and determination of histamine levels in muscle
tissues.The relationships between the different measured
parameters and their public health significant were done.

MATERIALS AND METHODS

Samples collection: A total of 180 of apparently healthy
samples of various species of local fish (30 each of
Euthynnus affinis “Kawakaw”, Sardinella gibbosa and
Mugil cephalus “Mullet”) and imported fish (30 each of
Trachurus Trachurus “Atlantic Horse Mackerel”,
Orcynopsis unicolor “Plain bonito” and Sardina
pilchardus “European pilchard”) were purchased from
Port-Said markets. Each individual sample was placed
separately into plastic bag on ice, thoroughly identified
and delivered to the Lab.

Preparation of the samples for bacteriological
examination: A representative 25 g of fish meat sample
was taken aseptically and homogenized[12].

Enumeration of bacterial flora: One ml from each
dilution was spread thoroughly and uniformly onto
marked petri plates of Trypticase Soy agar. The aerobic
plate count was expressed as number of organisms/g of
food[13,14].

Biochemical and morphological identification: The
isolates were identified by Gram stain, catalase test,
oxidase test,carbohydrates fermentation,TSIslant,citrate
test and urease test and others biochemical tests,
Lechowich[15] and Sneath, et al[16] .

Screening for histidine decarboxylating activity of all
isolates: The isolates were tested with modified Niven’s
medium in broth cultures (composed of modified Niven’s
medium without agar) containing inverted Durham’s
tubes as carbon dioxide gas traps or in agar surface
streak,Yoshinaga and Frank[12].

Enumerationof histamine producing bacteria: One ml
from each dilution was spread thoroughly and uniformly
onto marked petri plates of Niven’s agar medium using
pour plate technique for counts of histamine producing
bacteria, according to Niven, et al[13] , Yoshinaga and
Frank[12] and Fletcher, et al[14].

Histamine level estimation: Estimation of histamine in
thedifferent collected fishmuscle samples was conducted
by thin layer chromatography (TLC) methods according
to Schutz, et al[17], Voigt and Eitenmiller[18] and
A.O.A.C.19]..

Statistical Analysis: Minimum, maximum, mean,
standard deviation and standard error of mean and
frequency distribution were used to describe data. These
tests were analyzed using the Statistical Package for
Social Scientists (SPSS) for windows 10.0 (SPSS Inc.,
Chicago, IL, and USA).

RESULTS AND DISCUSSIONS

Fresh fish do not contain free histamine but contain
amino acid L-Histidine. Additional histidine may be
released during the decomposition and spoilage by
proteolysis whereby the protein structure was degraded
and amino acid histidine liberated[2] . The contamination
of fishafter caught with histamine producing bacteria and
the releases of microbial contents of the intestine due to
postmortem disintegration results in contamination of
muscle tissue and accumulation of histamine[20].

The summarized results given in table (1-2) showed
that the mean values of total aerobic and histamine
producing bacterial counts in local fish samples were 6.7
X 106 and 2.2 X 103, 8.6 X 107 and 2.5 X 103, and 2.3 X
106 and 2.5 X 103 CFU/g fish for Euthynnus affinis
“Kawakaw”, Sardinella gibbosa and Mugil cephalus
“Mullet” respectively while that of imported fishsamples
were 7.0 X 107 and 2.2 X 103, 4.2 X 106 and 1.3 X 103

and 6.5 X 106 and 2.1 X 103 CFU/g fish for Trachurus
Trachurus “Atlantic Horse Mackerel”, Orcynopsis
unicolor“Plainbonito” and Sardina pilchardus “European
pilchard” respectively. The obtained results were higher
than that reported by[21,5] and this may be attributed to the
defect in time/temperature abuse of the fish chilling
immediately after caught. The mean values of total
aerobic and histamine producing bacterial counts in local
fish were higher than that of imported one and this may
be due to the freezing state of the imported fish, which
reduced the bacterial floral counts more than the cold
storage state of local fish[22-24]. The wide range between
histamine producing bacteria counts and total aerobic
bacterial counts was due to histamine producing bacteria
comprise a minor count in freshly caught fish and easily
killed by freezing[13].

The histamine levels in tables (1-2) revealed that the
mean values of histamine levels in muscle tissues of the
local fish samples were 22.10, 16.40 and 11.00 mg/100 g
fishfor Euthynnusaffinis“Kawakaw”, Sardinella gibbosa
and Mugil cephalus “Mullet” respectively, while that of
imported fish samples were 45.00, 27.80 and 22.40
mg/100 g fish for Trachurus Trachurus “Atlantic Horse
Mackerel”, Orcynopsis unicolor “Plain bonito” and
Sardina pilchardus “European pilchard” respectively.
These results were lower than that reported by Yoshinaga
and Frank[12] , Su, et al[25] and Kim, et al[5] and higher than
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Table 1: Statistical analytical results of total aerobic and histamine producing bacterial counts (CFU/g fish) and histamine levels (mg/100 g fish)
in some species of local fish.

Statistics Local fish
-------------------------------------------------------------------------------------------------------------------------------------------------------------------
Euthynnus affinis “Kawakaw” Sardinella gibbosa Mugil cephalus “Mullet”
------------------------------------------------- ------------------------------------------------- ------------------------------------------------
Total aerobic Histamine Histamine Total aerobic Histamine Histamine Total aerobic Histamine Histamine
bacterial producing levels bacterial producing levels bacterial producing levels
counts bacterial counts bacterial counts bacterial

counts counts counts
Min. 2.0 X 103 7.5 X 101 18.00 3.5 X 10 3 1.5 X 101 13.00 8.5 X 102 7.0 X 101 7.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Max. 2.8 X 107 7.5 X 103 26.00 8.5 X 10 8 9.5 X 103 19.00 8.0 X 106 8.5 X 103 15.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mean 6.7 X 106 2.2 X 103 22.10 8.6 X 10 7 2.5 X 103 16.40 2.3 X 106 2.5 X 103 11.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SE 1.9 X 106 4.5 X 102 00.44 4.7 X 10 7 6.6 X 102 00.33 6.1 X 105 5.4 X 102 0.42
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SD 1.0 X 107 2.5 X 103 2.40 2.6 X 10 8 3.6 X 103 1.83 3.4 X 106 3.00X 103 2.32
Min. = Minimum, Max. = Maximum, SE = Standard Error, SD = Standard Deviation.

Table 2: Statistical analytical results of total aerobic and histamine producing bacterial counts (CFU/g fish) and histamine levels (mg/100 g fish)
in some species of imported fish.

Statistics Imported fish
-------------------------------------------------------------------------------------------------------------------------------------------------------------------
Trachurus Trachurus Orcynopsis unicolor “Plain bonito” Sardina pilchardus “European pilchard”
“Atlantic Horse Mackerel”
------------------------------------------------ ------------------------------------------------ ------------------------------------------------
Total aerobic Histamine Histamine Total aerobic Histamine Histamine Total aerobic Histamine His tamine
bacterial producing levels bacterial producing levels bacterial producing levels
counts bacterial counts bacterial counts bacterial

counts counts counts
Min. 2.5 X 104 2.6 X 101 39.00 4.0X 10 4 8.5 X 101 22.00 7.5 X 104 8.5 X 101 18.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Max. 6.0 X 108 7.5X 103 50.00 3.0 X 10 7 4.5 X 103 39.00 4.6 X 107 9.5 X 103 27.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mean 7.0 X 107 2.2 X 103 45.00 4.2 X 10 6 1.3 X 103 27.80 6.5 X 106 2.1 X 103 22.40
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SE 3.3 X 107 5.3 X 102 0.70 1.6 X 10 6 2.5 X 102 0.81 2.5 X 106 5.2 X 102 0.50
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SD 1.8 X 108 2.9 X 103 3.70 8.9 X 10 6 1.4 X 103 4.50 1.4 X 107 2.9 X 103 2.70
The relationship between the total aerobic and histamine producing bacterial counts and histamine levels are non significant at P < 0.05 and P <
0.01 using t-test in all samples

Table 3: Frequency distribution of total aerobic and histamine producing bacterial counts in some species of local fish.
Count range Local fish

------------------------------------------------------------------------------------------------------------------------------------------------------------
Euthynnus affinis “Kawakaw” Sardinella gibbosa Mugil cephalus “Mullet”
--------------------------------------------- ---------------------------------------------- -------------------------------------------
Total aerobic Histamine Total aerobic Histamine Total aerobic Histamine
bacterial counts producing bacterial counts producing bacterial counts producing

bacterial counts bacterial counts bacterial counts
--------------------- --------------------- --------------------- --------------------- --------------------- ---------------------
No. % No. % No. % No. % No. % No. %

0.0 - < 102 0.00 0.00 3.00 10.00 0.00 0.00 9.00 30.00 0.00 0.00 3.00 10.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
102- < 103 0.00 0.00 15.00 50.00 0.00 0.00 12.00 40.00 3.00 10.00 15.00 50.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
103 - < 104 12.00 40.00 12.00 40.00 18.00 60.00 9.00 30.00 12.00 40.00 12.00 40.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
104- < 105 6.00 20.00 0.00 0.00 6.00 20.00 0.00 0.00 6.00 20.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
105- < 106 6.00 20.00 0.00 0.00 3.00 10.00 0.00 0.00 6.00 20.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
106- < 107 6.00 20.00 0.00 0.00 0.00 0.00 0.00 0.00 3.00 10.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
107- < 108 0.00 0.00 0.00 0.00 3.00 10.00 0.00 0.00 0.00 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
108 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Total 30.00 100.00 30.00 100.00 30.00 100.00 30.00 100.00 30.00 100.00 30.00 100.00
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Table 4: Frequency distribution of total aerobic and histamine producing bacterial counts in some species of imported fish.
Count range Imported fish

------------------------------------------------------------------------------------------------------------------------------------------------------------
Trachurus Trachurus Orcynopsis unicolor “Plain bonito” Sardina pilchardus
Atlantic Horse Mackerel “European pilchard”
---------------------------------------------- ----------------------------------------------- --------------------------------------------
Total aerobic Histamine Total aerobic Histamine Total aerobic Histamine
bacterial counts producing bacterial counts producing bacterial counts producing

bacterial counts bacterial counts bacterial counts
--------------------- --------------------- --------------------- --------------------- --------------------- ------------------
No. % No. % No. % No. % No. % No. %

0.0 - < 102 0.00 0.00 3.00 10.00 0.00 0.00 3.00 10.00 0.00 0.00 3.00 10.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
102- < 10 3 0.00 0.00 18.00 60.00 0.00 0.00 18.00 60.00 0.00 0.00 15.00 50.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
103 - < 10 4 0.00 0.00 9.00 30.00 0.00 0.00 9.00 30.00 0.00 0.00 12.00 40.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
104- < 10 5 9.00 30.00 0.00 0.00 9.00 30.00 0.00 0.00 3.00 10.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
105- < 10 6 6.00 20.00 0.00 0.00 9.00 30.00 0.00 0.00 15.00 50.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
106- < 10 7 9.00 30.00 0.00 0.00 9.00 30.00 0.00 0.00 9.00 30.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
107- < 10 8 3.00 10.00 0.00 0.00 3.00 10.00 0.00 0.00 3.00 10.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
108 3.00 10.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Total 30.00 100.00 30.00 100.00 30.00 100.00 30.00 100.00 30.00 100.00 30.00 100.00

Table 5: Frequency distribution of histamine level in some species of local and imported fish.
Count range Local fish Imported fish

---------------------------------------------------------------------- --------------------------------------------------------------------------
Euthynnus affinis Sardinella gibbosa Mugil cephalus Trachurus Trachurus Orcynopsis unicolor Sardina pilchardus
“Kawakaw” “Mullet” “AtlanticHorse “Plain bonito” “European pilchard”

Mackerel”
-------------------- -------------------- -------------------- -------------------- ------------------ ---------------------
No. % No. % No. % No. % No. % No. %

0.0 - < 5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5- < 10 0.00 0.00 0.00 0.00 6.00 20.00 0.00 0.00 0.00 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
10- < 15 0.00 0.00 3.00 10.00 21.00 70.00 0.00 0.00 0.00 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
15 - < 20 3.00 10.00 27.00 90.00 3.00 10.00 0.00 0.00 0.00 0.00 3.00 10.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
20 - < 25 21.00 70.00 0.00 0.00 0.00 0.00 0.00 0.00 6.00 20.00 21.00 70.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
25- < 30 6.00 20.00 0.00 0.00 0.00 0.00 0.00 0.00 18.00 60.00 6.00 20.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
30- < 35 0.00 0.00 0.00 0.00 0.00 0.00 3.00 10.00 3.00 10.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
35- < 40 0.00 0.00 0.00 0.00 0.00 0.00 9.00 30.00 3.00 10.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
40- < 50 0.00 0.00 0.00 0.00 0.00 0.00 15.00 50.00 0.00 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
= 50 0.00 0.00 0.00 0.00 0.00 0.00 3.00 10.00 0.00 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Total 30.00 100.00 30.00 100.00 30.00 100.00 30.00 100.00 30.00 100.00 30.00 100.00

that reported by Gajewska and Ganowiak[26]. Also these
results were exceed the defect action levels stated by
FDA/CSAN[3] and the levels stated by E.O.S.Q.C.[27, 28].
The histamine levels of the imported samples were higher
than that of the local samples and this may be attributed
to poor handling and contamination of fish by histamine
producing bacteria immediately after fish caught and

before freezing storage Leuschner and Hammes[29]. Also
repeated thawing and freezing and defect in the storage
temperature with high levels of free L-histidine results
in activation of histidine decarboxylase enzymes
consequently accumulation of histamine, Gingerich, et
al[21] and Kerr, et al[30] besides the stability of histamine in
the frozen state Becker et al[4].
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Table 6: Frequency distribution of bacterial isolates of some species of local and imported fish.
Bacterial isolates Gram stain Local fish Imported fish

reaction
------------------------------------------------- --------------------------------------------------
Incidence of aerobic Incidence of histidine Incidence of aerobic Incidence of histidine
bacterial isolates decarboxylase isolates bacterial isolates decarboxylase isolates
---------------------- ------------------------ --------------------- -------------------------
(No.) (%) (No.) (%) (No.) (%) (No.) (%)

I-Obligatory aerobic
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1- Micrococcus spp. +ve 8 11.27 0 0.00 7 7.14 0 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2- Planococcus spp. +ve 3 4.23 0 0.00 4 4.08 0 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
II-Facultative anaerobic
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1-Morganella morganii (P. morganii) -ve 3 4.23 3 27.27 7 7.14 7 28.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2-Enterobacter aerogenes -ve 1 1.41 1 9.09 3 3.06 3 12.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3-Enterobacter cloacae -ve 5 7.04 1 9.09 7 7.14 1 4.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4-Klebsiella pneumoniae -ve 1 1.41 1 9.09 2 2.04 2 8.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5-Vibrio parahaemolyticus -ve 10 14.08 1 9.09 15 15.31 3 12.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6-Vibrio alginolyticus -ve 6 8.45 1 9.09 8 8.16 2 8.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
7-Vibrio anguillarum -ve 12 16.90 2 18.18 20 20.41 4 16.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
8-Proteus vulgaris -ve 7 9.86 1 9.09 13 13.27 3 12.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
9-Aeromonas spp. -ve 15 21.13 0 0.00 12 12.24 0 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Total 71 100.00 11 100.00 98 100.00 25 100.00

Table 7: Frequency distribution of bacterial isolates of some species of local fish .
Bacterial isolates Gram stain Local fish

reaction ---------------------------------------------------------------------------------------------------------------------------------
Euthynnus affinis “Kawakaw” Sardinella gibbosa Mugil cephalus “Mullet”
-------------------------------------- -------------------------------------- ---------------------------------------
Incidence Incidence of Incidence Incidence of Incidence Incidence of
of aerobic histidine of aerobic histidine of aerobic histidine
bacterial decarboxylase bacterial decarboxylase bacterial decarboxylase
isolates isolates isolates isolates isolates isolates
------------------ ---------------- ----------------- --------------- ---------------- ----------------
No. % No. % No. % No. % No % No. %

I-Obligatory aerobic
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1- Micrococcus spp. +ve 3 9.09 0 0.00 3 13.04 0 0.00 2 13.33 0 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2- Planococcus spp. +ve 1 3.03 0 0.00 1 4.35 0 0.00 1 6.67 0 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
II-Facultative anaerobic
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1-Morganella morganii -ve 1 3.03 1 16.67 1 4.35 1 33.33 1 6.67 1 50.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2-Enterobacter aerogenes -ve 1 3.03 1 16.67 0 0.00 0 0.00 0 0.00 0 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3-Enterobacter cloacae -ve 2 6.06 1 16.67 2 8.70 0 0.00 1 6.67 0 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4-Klebsiella pneumoniae -ve 1 3.03 1 16.67 0 0.00 0 0.00 0 0.00 0 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5-Vibrio parahaemolyticus -ve 5 15.15 0 0.00 3 13.04 1 33.33 2 13.33 0 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6-Vibrio alginolyticus -ve 3 9.09 1 16.67 2 8.70 0 0.00 1 6.67 0 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
7-Vibrio anguillarum -ve 5 15.15 1 16.67 4 17.39 1 33.33 3 20.00 0 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
8-Proteus vulgaris -ve 3 9.09 0 0.00 3 13.04 0 0.00 1 6.67 1 50.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
9-Aeromonas spp. -ve 8 24.24 0 0.00 4 17.39 0 0.00 3 20.00 0 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Total isolates 33 100.00 6 100.00 23 100.00 3 100.00 15 100.00 2 100.00
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Table 8: Frequency distribution of bacterial isolates of some species of imported fish.
Bacterial isolates Gram stain Imported fish

reaction ---------------------------------------------------------------------------------------------------------------------------------
Trachurus Trachurus Orcynopsis unicolor Sardina pilchardus
“Atlantic Horse Mackerel” “Plain bonito” “European pilchard”
-------------------------------------- ------------------------------------- ---------------------------------------
Incidence Incidence of Incidence Incidence of Incidence Incidence of
of aerobic histidine of aerobic histidine of aerobic histidine
bacterial decarboxylase bacterial decarboxylase bacterial decarboxylase
isolates isolates isolates isolates isolates isolates
--------------- --------------- --------------- -------------- -------------- ---------------
No. % No. % No. % No. % No % No. %

I-Obligatory aerobic
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1- Micrococcus spp. +ve 3 6.38 0 0.00 2 7.14 0 0.00 2 8.70 0 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2- Planococcus spp. +ve 2 4.26 0 0.00 1 3.57 0 0.00 1 4.35 0 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
II-Facultative anaerobic
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1-Morganella morganii -ve 4 8.51 4 28.57 2 7.14 2 33.33 1 4.35 1 20.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2-Enterobacter aerogenes -ve 1 2.13 1 7.14 1 3.57 1 16.67 1 4.35 1 20.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3-Enterobacter cloacae -ve 3 6.38 1 7.14 2 7.14 0 0.00 2 8.70 0 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4-Klebsiella pneumoniae -ve 1 2.13 1 7.14 0 0.00 0 0.00 1 4.35 1 20.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5-Vibrio parahaemolyticus -ve 9 19.15 2 14.29 4 14.29 0 0.00 2 8.70 1 20.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6-Vibrio alginolyticus -ve 3 6.38 1 7.14 3 10.71 1 16.67 2 8.70 0 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
7-Vibrio anguillarum -ve 10 21.28 2 14.29 6 21.43 1 16.67 4 17.39 1 20.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
8-Proteus vulgaris -ve 6 12.77 2 14.29 3 10.71 1 16.67 4 17.39 0 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
9-Aeromonas spp. -ve 5 10.64 0 0.00 4 14.29 0 0.00 3 13.04 0 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Total isolates 47 100.00 14 100.00 28 100.00 6 100.00 23 100.00 5 100.00

The results given in table (3-4) showed that the total
aerobic bacterial counts of local fishsamples were ranged
from 103 to < 107 CFU/g fish for 100% of Euthynnus
affinis “Kawakaw” samples, from 103 to < 106 and from
107 to < 108 CFU/g fish for 90% and 10% of Sardinella
gibbosa samples respectively while 100% of Mugil
cephalus“Mullet” samples were ranged from 102to < 10 7

CFU/gfish. The total aerobic bacterial countsof imported
fish sample were ranged from 104 to 108 CFU/g fish for
100%of TrachurusTrachurus “Atlantic Horse Mackerel”,
and from 104 to < 108 CFU/g fish for 100% of each of
Orcynopsis unicolor “Plain bonito” and Sardina
pilchardus “European pilchard” samples. The histamine
producing bacteria were ranged from 0.00 to < 104 CFU/g
fish for 100% of the all local and imported fish samples.

The frequency distribution in table (5) showed that
the histamine levels of local fish were ranged from 15 to
< 30, from 10 to < 20 and from 5 to < 20 mg/100 g fish for
Euthynnus affinis “Kawakaw”, Sardinella gibbosa and
Mugil cephalus“Mullet” samples respectively, while that
of imported fish were ranged from 30 to 50, from 20 to <
40 and from 15 to < 30 mg/100 g fish for Trachurus

Trachurus “Atlantic Horse Mackerel”, Orcynopsis
unicolor“Plain bonito” and Sardina pilchardus “European
pilchard” samples respectively. The wide range and the
variation between the total aerobic counts, histamine
producing bacterial counts and histamine levels in all
types of local and imported fish samples indicate a non-
significant relationship between total aerobic and
histamine producing bacterial counts and histaminelevels
and this result agreed with that reported by Fletcher et
al[14] and Gingerich et al[21].

Our results in table (6-8) showed that the incidence
of aerobic and histamine producing bacterial isolates in
local fish samples were 71 and 11 isolates respectively,
while that of imported samples were 98 and 25 isolates
respectively. The high incidence ofaerobic and histamine
producing bacterial isolates in local fish samples were
recorded in Euthynnus affinis “Kawakaw” and
representative by 33 and 6 isolates respectively while the
low incidence were recorded in Mugil cephalus “Mullet”
and representative by 15 and 2 isolates respectively.

The high incidence of aerobic and histamine
producing bacterial isolates in imported fishsampleswere
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recorded in Trachurus Trachurus “Atlantic Horse
Mackerel” and representative by 47 and 14 isolates
respectively, while the low incidence were recorded in
Sardin a pilchardus “European pilchard” and
representative by 23 and 5 isolates respectively.

Also our result in table (6-8) showed that the
identified non histamine producing bacterial isolates were
Micrococcus spp., Planococcus spp. and Aeromonas spp.
whilethe identified histamine producing bacterial isolates
were Morganella morganii, Enterobacter aerogenes,
Enterobacter cloacae, Klebsiella pneumoniae, Vibrio
parahaemolyt icus, Vibrio alginolyticus, Vibrio
anguillarum and Proteus vulgaris. The main histamine
producing bacterial isolates which found in all types of
local and imported fish samples were Morganella
morganii. These results agreed with the results recorded
by Frank et al[20], Niven et al[13] and Yoshinaga and
Frank[12] whose reported that the histamine producing
bacteria were exclusively mesophilic bacteria and
belonging to family Enterobacteriaceae.

Despite to histamine is heat stable toxin, not
destroyed by cooking and no available methods of
preparation, including freezing, canning, and smoking
will destroy the causative toxins Kim, et al[5], thus rapid
chilling of fish post harvested and storage below
refrigeration temperature are commonly used in
controlling histamine formation Behling and Taylor[31]. In
conclusion, significant decomposition and histamine
formation can be avoided by good fish handling practices
including icing or rapid immersion of the catch in water
chilledto (-1°C) followed by uninterrupted frozen storage
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