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ABSTRACT

A total number of 350 random samples of raw milk, pasteurized
milk, dairy products, tap water and water of udder wash were
collected from markets in port- Said Province and examined for
prevalence of Aeromonas species using starch ampicillin medium,
The incidence of Aeromonas species isolated from raw milk,
pasteurized milk, kariesh cheese, dmietta cheese, refrigerated white
cheese, tap water and water of udder wash were 58%, 26%, 70%,
48%, 40%, 16% and 68%, respectively. The total number of
mesophilic Aeromonas isolates from 350 examined samples was
202 isolates of which 104 (51.5%) isolates were A. hydrophila, 60
(29.7%) isolates were A. caviae, 25 (12.4%) isolates were A. sobria
and 11 (5.4%) isolates were A. schubertii. The highest number of
isolates (42) were recovered from water of udder wash samples,
while the lowest number of isolates were recovered from
pasteurized milk and tap water samples. Result of antibiotic
sensitivity test revealed high degree of sensitivity towards
chloramphenicol, amikacin, ceftriaxone and ciprofloxacin, resistant
to ampicillin and colistin sulphate. Result of agarose gel
electrophoresis revealed that A. hydrophila , A. caviae and A.
schubertii have only one plasmid DNA with molecular weight 2.8
kbp While A. sobria was negative for plasmid.

Aeromonades

INTRODUCTION

Motile Aeromonades have been
included in the list of bacterial
pathogens (Janda et al, 1983
and Holmberg et al, 1986).
Buchanan (1984) indicated that
the Aeromonades form a group

of  pathogens, which are
emerging as food Dborne
organisms of increasing
importance.

v

are gram-negative
rod shape, motile by single polar
flagellum , can be isolated from a
variety of food, including meat,
poultry, milk, milk products, fish,
shell fish and vegetables (Melas et
al, 1999). And widely distributed in
the aquatic environment, including
raw and processed drinking water
(Holmes et al, 1996). The presence
of food borne pathogens in milk is
due to direct contact with
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contaminated sources in the dairy
farm environment, excretion from
the udder of an infected animal or
contamination during the processing
of milk products (Oliver et al, 2005)
Aeromonas hydrophila is the most
important species causing disease in
humans. They can  produce
virulence factors including a
relatively heat stable cholera-like
enterotoxin  and  heat labile
cytotoxic  enterotoxin and s
recognized as a potential cause of
food associated out breaks of
gastroenteritis and as etiological
agent of acute diarrheal in particular
among children (EL-Shenaway and

Marth, 1990). Moreover,
Aeromonas caused other human
infection including septicemia,

meningitis, wound and eye infection
and urinary tract infection (Abbott
and Janda, 2010).The aim of this
work was isolation and
identification of Aeromonas species
from milk, milk products and water,
Antibiotic  sensitivity test for
Aeromonas isolates, and
investigating the plasmid profile of
isolates by agarose gel
electrophoresis.

MATERIALS AND METHODS
1-Samples:

A total of 350 samples of raw milk
, pasteurized milk, milk products
including (kareish cheese, damietta
cheese and refrigerated white
cheese), tap water and water of
udder wash (50 samples for each)
were randomly  collected from
supermarkets, street pedlars, dairy

shops , markets and farm in Port-
Said province.

All of the above samples were
collected under aseptic condition
and transferred immediately to Port
Said bacteriology Lab in icebox.
2-Bacteriological examination:

a- Isolation and identification of
Aeromonas:

Ten ml of each samples (10gm of
kariesh cheese, damietta cheese and
white refrigerator cheese) were
homogenized with 90 ml alkaline
peptone water (PH8.3) for 2 min,
then incubated for 24hr at 30°C
(Villari et al, 2000). A loopful from
alkaline  peptone  water  was
subsequently plated on the surface
of starch ampicillin agar plate and
incubated for 48 hr at 30°c. Typical
yellow colonies of Aeromonas
species were purified on tryptone
soya agar then stained by gram stain
(A.P.H.A., 1992) and confirmed on
the basis of the following test:
Oxidase  test, resistance to
vibriostatic agent 0/129, esculin
hydrolysis, sugar fermentation and
gas production, indole production
and  voges- proskaur  test.
Identification was performed on
isolates according to the criteria of
Krieg and Holt (1984) and Aerokey
Il of Carnahan et al (1991).

b- Antibiotic Sensitivity test for the
isolated Aeromonas from milk,
some milk products and water was
done by disc diffusion technique
(Finegold and Martin, 1982).

c- Plasmid profile technique was
used for detection of Aeromonas
plasmid and estimation plasmid
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DNA molecular weight (Sambrook
RESULTS AND DISCUSSION

Table (1): Prevalence and distribution of Aeromonas species isolated from
examined samples.

et al, 1989).

No of Aeromonas species
No. of positive No of A, A A A
Type of : isolates i . . i
sa);gples exan|1. samples hydrophila caviae sobria A. schubertii
samples
0,
No | % | No| % |No| 7 ';‘ % |[No| % | No | %
1-Raw milk 50 29 | 58% | 35 | 70% | 19 5‘},}(‘)28 9 | 257% | 4 1024 3 | 85%
2-
Pasteurized | 50 13 | 26% | 19 | 38% | o | 3|5 | 23w | 3| 7| 2 | 109
milk o % %
3;;22::“ 50 35 | 70% | 38 | 76% | 19 4;;5 13| 325% | 5 102/(']5 1| 25%
4-Damietta | g 24 | agw | 27 | sa% | 15 | 22 | 7| 0% | 4 | ¥ 1 | 37%
cheese % %
5_
ng'firéte 50 20 | 40% | 24 | 48% | 7 2;;1 10 | 416% | 5 2&8 2 | 83%
cheese
6-Tap 353
water 50 8 |16% | 15 | 30% | 8 v | 7| 466% . .
zd(\j’gft\f,;;’g 50 34 | 68% | 42 | 84w | 27 6;;2 9 | 214% | 4 |95% | 2 | 47%
46.6 10 | 515 124
Total 350 163 | “.° | 200 | 57.0% | °, v | 60 | 297% | 25 | 11 | 54%

Bacteriological Examination of 350
samples of raw milk, pasteurized
milk and milk products including
kariesh cheese, damietta cheese and
refrigerated white cheese, tap water
and water of udder wash.(50
samples for each) as shown in Table
(1) revealed prevalence of
Aeromonas species in the collected
samples: 29 (58%) out of 50 raw
milk samples were positive for
Aeromonas species. While 13
(26%), 35 (70%), 24 (48%), 20
(40%) of pasteurized milk, kariesh

cheese, damietta cheese, and
refrigerated white cheese,
respectively, were positive for

isolation of Aeromonas species.

Y4

The highest positive samples were
observed in those from water of
udder wash 34 (68%) while the
lowest positive sample  were
recorded in tap water 8 (16%). This
higher percent in water of udder
wash could be attributed to the wide
presence of the organism in nature,
in feeds, water, faeces, soil and
equipment used for milking. In
addition, water used for washing the
udder and milking equipment is
consider as a significant source of
contamination and presence of
motile Aeromonads in high level in
raw milk because the organism can
contaminate the udder via the teat,
then multiply in mammary tissue
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and subsequently discharged in
milk (EL-Shemawy and Marth,
1990).

The presence of  mesophilic
Aeromonas  species in  the
pasteurized milk might be due to
inefficient pasteurization or post
pasteurization contamination during
packaging of pasteurized milk as a
result of unhygienic conditions
during manufacture (Yucel et al,
2005).The evidence of Aeromonas
species in kariesh cheese samples
due to the fact that milk used in
manufacture of kariesh milk usually
didn’t exposed to boiling or any
other heat treatment. In addition due
to its low salt content. In addition
Bomo et al (2004) attributed the
presence of Aeromonas species in
water to its colonization of drinking

water distribution system and
production of biofilms that increase
Aeromonas resistance to

antimicrobial or disinfectants.

The result tabulated in Table (1)
demonstrated the total number of
Aeromonas isolates and frequency
distribution of Aeromonas species
among different sample. 35 isolates
of Aeromonas were recovered from
raw milk samples identified as
higher percent of A. hydrophila
(19) (54.28%) while lower percent
of A. schubertii (3) (8.5%). Nearly
similar results were recorded by
Melas et al (1999) and Henedak
(2002). In contrary Akan et al
(1996) could isolate A. hydrophila
in 65.3% followed by 30.4% of A.
sobria and A. caviae in 4.3% from
raw milk samples.

Concerning to incidence of
Aeromonas species isolated from
pasteurized milk as shown in Table
(1). It was recognized that A.
hydrophila occupied the first
position 47.3% while A. schubertii
which could be isolated only in
10.5%. This result is nearly in
agreement with those reported by
Abou- Ayana and Gamal EL Deen
(2010).

Examination of Kkariesh cheese
samples revealed isolation of 40
isolates: 47.5% belong to A.
hydrophila, 32.5% belong to A.
caviae, 12.5% belong to A. sobria
and 2.5% only for A. schubertii.
These findings are similar to those
reported by Effat et al (2000) and
Nahla (2006). While lower
incidence was reported by EL-
Prince (1998) and Enany et al
(2004).

Results of damietta cheese
revealed that A. hydrophila (55.5%)
was the most predominate species
in the isolated samples. followed by
A.caviae (25.9%) then A. sobria
(14.8%). While the least frequently
occurring species was A. schubertii
(3.7%). On the other hand EL-
Prince (1998) could isolate A.
caviae followed by A. hydrophila ,
A. sobria from damietta cheese.

Regarding to incidence of
Aeromonas species from
refrigerated white cheese. As
shown in Table (1) A. caviae
showed highest incidence (41.6%)
followed by A. hydrophila (29.1%),
A. sobria (20.8%) and A. schubertii
(8.3%).
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The results of incidence of
Aeromonas species in Table (1)
revealed that Aeromonas isolates
that could be recorded from tap
water samples distributed were
between A. hydrophila (35.3%) and
A. caviae (46.6%). These results
nearly are in agreement with those
reported by Burke et al (1984 a&b)
and Maria et al. (2008). In contrary
Manuel et al (2009) could isolate
A. caviae and A. media only.
Concerning to incidence  of
Aeromonas species in water of
udder washing, 42 Aeromonas
isolates were identified as A.
hydrophila (64.2%), A. caviae
(21.4%), A. sobria (9.5%) and A.
schubertii (4.7%).

Abeyta and Wekell (1988) reported
that A. hydrophila is commonly
present in farms, feeds, water,
faeces, soil and equipement used for
milking, thus it

The antibiotic susceptibility pattern
of Aeromonas strains isolated from
all samples revealed that all isolates
were sensitive to chloramphenicol
and amikacin in 100% and resistant
to ampicillin and colistin sulphate.
The least frequent sensitivity was
recorded with erythromycin. The
result agreed with Awan et al
(2009), Yucel et al (2005) and
Nagar et al (2011). In contrary
these results disagree with Altwegg
and Greiss (1989) who recorded
that Aeromonas strains  were
resistant to chloramphenicol. This
study indicated that different
isolates of Aeromonas strains
varied in their sensitivity to

£
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antibiotics
Doxycycline
erythromycin  and
sulfamethoxazole).
Results of agarose gel
electrophoresis of plasmid DNA
extracted from four strains of
Aeromonas in  Suez  Canal
biotechnology lab indicated that A.
hydrophila, A. caviae and A.
schubertii have only one plasmid
DNA with molecular weight 2.8
kbp. While A. sobria was negative
for plasmid. These results are nearly
similar with those reported by Son
et al (1997) and Abulhamd (2009).
The presence of plasmids may
present a potential public health
hazard. Thus, the presence of
plasmids in clinically important
bacteria increases their virulence.

(Ciprofloxacin,
hydrochloride,
trimethoprim
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