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SUMMARY

One hundred and seventy five random samples off Damietta cheese (30),
cooking butter (50) and ice cream (75) were collected randonly from
different localities in Assiut City for enumeration and isolation of
Aeromonas hydrophila species and for detection of their pathogenicity.
Aeromonas species could be detected using TSA agar plates in 36, 80
and 46.7% of the examined Damietta cheese, cooking butier and icc
cream samples with highest frequency distributions of 38.9, 67.5 and
31.4% within the range of 10%-10*, 10°10% and 10°-10° organisms/g or
mi, respectively. Identification of Aeromonas species proved that
A.hydrophila, A.caviae and A.sobria were found in 14, 20 and 2% of the
examined Damietta cheese samples, respectively. Cooking butter proved
to contain A.hydrophila. A.caviae and A.sobria in percentages of 46, 26
and 8, respectively. While, ice cream samples were contaminated by
these organisms in percentages of 17.3, 22.7 and 6.7 of the samples,
respectively. Detection of pathogenicity of the isolated Aeromonas
species revealed that 71.4.78.3 and 61.5% of the isolated 4. hydrophila
recovered from Damietta cheese, cooking butter and ice cream,
respectively were pathogenic depending on their haemolysin production.
Howsver, 23.1 and 5.9% of the isolated A, caviae detected in cooking
butter and ice cream samples, respectively were pathogenic, while 75
and 60% of A.sobriz recovered from those products, respectively were
pathogenic. Damietta cheese samples yielded no pathogenic strains of
A.caviac. while the only strain recovered from such product was
pathogenic. The public health hazard and the recommended measures to
prevent contamination by this organism were discussed.

Key words: Aeromonas, cheese, butter, ice credm

INTRODUCTION

Milk products provide a high favourable media for multiplication
of different types of microorganisms including Aeromonas hydrophila
which has been implicated in many cases of food borne gastroenteritis.
Aeromonas hydrophila consists of three specics, A hydrophila, A caviae
and A.sobria, these species collectively relerred to  as motile or
mesophilic acromonads.
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Milk and milk products including cheeses, butter and ice cream
have been survyed by several investigators for the occurrence of
A hydrophila (Knochel and Jeppescn, 1990; Freitas et al., 1993; ITafez,
1996: Khalil, 1997 and El-Prince, 1998). These organisms causc
gastrocnteritis and  several discases such osteomylitis (Lopez et al.,
1968); Septicemia (Ketover et al., 1973); meningitis (Qadri et al., 1976);
endocarditis (Davis et al., 1978); skin infection (Joseph ctal., 1979);
cellulitis. wound infections, pneumonia, urinary tract infections,
endocarditis and ear infections (Koneman ¢t al., 1994).

Aeromonas  hydrophila produces a number of potential virulence
factors including enterotoxins, cytotoxins, hacmolysins, lipascs and
proteases. Therefore it posses a highly significant public health problem
as well as cconomic importance (Trust and Chipman. 1979). This work
was done to sccure the occurrence of such organism in some dairy
products including Damietta cheese, cooking butter and ice cream.

MATERIAL and METHODS

1- Collecting samples:

Fifty random samples cach of Damietta cheesc and cooking
butter and 75 random samples of ice cream were collected from different
places in Assiut City. The samples were collected in clean dry sterile
containers, and transferred to laboratory with a minimum of delay, where
they were prepared for bacteriological cxamination according to A.P.H.A
(1985).

2- Enumeration of Aeromonas hydrophila species:

Surface plating technique of 0.1 ml of prepared product was done
over a dry surface of trypticase soy ampicillin (TSA) agar (FAQ, 1979).
The suspected colonies afler 24h incubation at 28-30°C (pale yellow
colonies) were counted. A significant number of the suspected colonies
were picked up on agar slants and incubated at28-30°C for 48h. For
further identification.

3- Isolation of Aeromonas hydrophila species:

Trypticase soy broth tubes containing 10 pg/ml ampicillin were
inoculated by Iml of the preparcd sample and incubated 24h at 28-30°C.
Loopfuls from the incubated broth tubes were streaked onto Trypticase
soy ampicillin agar (TSA) and incubated at 28-30°C for 48 h. Suspected
colonies were picked up for further identification.
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4- Identification of isolated strains:

The isolated orgainsms were identified biochemically according
1o Popoff and Veron (1976) including Gram’s stain; Motility test. Voges-
Proskauer test: Indol production; Gelatin liquification; Sugar
fermentation; Oxidation fermentation test and Asculine broth hydrolysis.

3- Detection of haemolysis:
Detection of haemolysis was carried out according to Finegold
and Martin (1982).

RESULTS

The obtained results are recorded in Tables 1-7
DISCUSSION

The results summarized in Table | showed that 18 outof 50
Damietta cheese samples (36%) were contaminated by A.hvdrophila.
The majority of the positive samples (38.9%) contained the organism in
numbers ranged from 10%-10%a. About 27.7% of the positive samples
had counts within the range of 10°-10%¢g, while 6 positive samples were
cqually distributed (16.7%) among counts less than 10%g and counts of
10%-10%¢. respectively.

The obtained results are in agreement with those recorded by
Freitas et al. (1993) and lower incidence were obtained by Hafez (1996)
and El-Prince (1998). Regarding the data presented in Table 2
Aeromonas species could be. differentiated into A fydrophila which
existed in 14% of the examined Damietta cheese samples. While.
A.caviae and A. sobria were detected in 20 and 2% of the examined
samples., respectively. Tt is obvious from these results that A hydrophila
and A caviae are the predominant species found in the examined
Damictta cheese samples and this could be attributed to the fact that such
species are the most prevalent ones in the environment and commonly
found in contaminated food (Haltcz, 1996).

The data recorded in Table 3 revealed that 80% of the examined
cooking butter samples were contaminated by Aeromonas species. Most
of positive samples (67.5%) had counts ranged from 10%-10%g. The rest
of the positive samples distributed within the range of 10%-10%, 10%-10°
and >10% organisms/g in percentages of 5, 25 and 2.5%. respectively.
Aercmonas specie recovered from the examined samples as shown in
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Table 4 could be identificd into 4. hydrophila, A.cavige and A.sobria in
46, 26 and 8% of the samples, respectively. The presence of Aeromonas
species  in cooking butter could be attributed Lo the fact that the organisn
is widely distributed in nature and its existance depends on the
affectiveness of sanitary measures and the hygicnic supervision during
processing, handling and distribution. Also, one of the most important
factors affecting cooking butter contamination is the way of storage and
the freezing temperature. (Saad ct al., 1994).

The results of Table 5 point out that 46.7% of the examined ice
cream samples proved lo have Aeromonas specics. The highest
frequency distribution (31.4%) had counts ranged from 10%-10%/ ml. out
of the positive samples 28.6% were contaminated by the organism in
counss less than 10%g. [lowever, 25.7% of the positive samples had
counts ranged from 10%-10%ml. Tablc 6 indicates that 4 hydrophila
existed in 17.3% of the examined ice cream samples while, A.caviae was
detected in 17 (22.7%) of ice cream sampies. A.sobria organisms
contaminated 6.7% of the examined samples. The obtained results arc in
agreement with those reported by Knochel and jeppesen (1990) and
Khalil (1997).

The high incidence of Aeromonas species in the examined ice
cream samples conld be attributed to contamination of raw milk used
(Hafez and Halawa, 1993), using contaminated milk powder, low quality
ingredients, using of polluted water supplics, lack of hygicnic
supervision during processing and handling. besides the absence of
pasteurization especially in case of small scale produced ice cream.

The summarized data collected in  Table 7 reveal the
pathogenicity ol isolated Aeromonas straing recovered from the
examined products depending on their haemolysin production. The
pathogenic strains of A hydrophila. A. caviae and A.sobriarecovered
from Damietta cheese were. respectively 71.4. 0. and 100% of the
isolated organisms. while in case of cooking butter the pathogenic strain
were 783, 23.1 and 75% of the isolated Aeromonas organisms,
respectively. In case of ice cream, 61.5. 5.9 and 60% of A hydrophila,
A caviae and A sobria were pathogenic, respectively.

202



Assiut Vet. Med. J. Vol. 44 No. 88, January 2001

REFERENCES

AP.HA (1985): Standard methods for the examination of dairy
products. {5% Ed. American Public Hcalth Association,
Washington, D.C. USA.

Davis, W.A. Ill: Kane, JG. and Garagusi, V.F. (1978} Human
Aeromonas infections. A review of the literature and a case
report of endocarditis. Medicine, 57: 267.

El-Prince, Enas (1998); Incidence and characterization of Acromonas
species in Domiati and Kareish cheese sold in Assiut Province.
Assiut Vet. Med. I.; 39:184-193.

FAQ. (1979); Manuals of food quality control (4- microbiological
analysis) Rome, 1979.

Finegold, S.M. and Martin, W.J. (1982): Bailley and Scott Diagnostic
Microbiology 6% Ed. C. V. Mosby Co. St.Louis. Toronto,
T.ondon.

Freitas, A.C.: Nunes, M.P.; Mithomen, A.M. and Ricciardia, ID. (1993):
Occurrence and characterization of Aeromonas specics in
pasteurized milk and white cheese in Rio de Janeiro, brazil. I.
Food. Prot., 56: 62-65.

Hafez, Nagah, M. (1996): Prevalence and survival of Aeromonas
hydrophila group in white soft cheese. Vet. Med. J., Giza, 44;
163-167.

Hafez, Nagah, M. and Halawa, M.A. (1993): Incidence of Aeromonas
hydrophila group in raw milk. the 44" symposium on food
pollution, Fac. of Vet. Med., Assiut.

Joseph, S.W.; Daily, O.P.; Hunt, W.S; Seidler, R.J.; Allen, D.A. and
Colwell, R.R. (1979); Acromonas primary wound infcction of a
diver in polluted waters. J. Clin. Microbiol., 10:46-49.

Ketover, B.P.: Young, L.S. and Armsirong, D. (1 973): Septicemia due to
Aeromonas hydrophila: Clinical and immunological aspects. J.
Infect. Dis., 127:284-290.

Khalil, Nawal, G. (1997); Incidence of Aeromonas hydrophila group in
raw milk and some dairy products in Assiut City. Assiut Vet.
Med. J., 37: 100-108.

Knochel, S. and Jeppesen, C. (1990): Distribution and characteristics of
Acromonas in food and drinking water in Denmark. Tnt. J.
Food. Microbiol., 10:317-322.

203



Assiut Vet. Med. J. Vol. 44 No. 88, January 2 01

Koneman, EW.: Allen, S.D.: Janda, W.M.; Schreckenherger. P.C. and
Winn, W.C. Jr (1994): Introduction to diagnostic microbiology.
J. B. Lippincot Company, pp. 117-123.

Lopez, JF.; Quesada, J. and Said, A. (1968): Bacteraemia and
Osteomylitis due to Aeromonas hydrophila: A complication
during the treatment of acutc Jeukemia. Amer. J. Clin, Pathol.,
50:587.

Popoff, M. and Veron, M. (1976} A taxonomic study of the deromonas
hydrophila- Aeromonas  Puncata group. 1. Gen. Microbiol..
94:11-22.

Qadri, S.M.; Gordon, LI, Wende, RD. and Williams, R.P. (1976):
Meningitis due to Aeromonas hydrophila. ). Clin. Microbiol.,
3:102-104.

Saad. Nagah, M.; Sabreen, M.S. and El-Kholy, A.M. (1994): Growth and
Survival of Acromonas hydrophila in cooking butter at different
temperatures. Assiut. Vet. Med. J., 30: 147-151.

Trust. T.T. and Chipman, D.C. (1979): Clinical involvement of
Aeromonas hydrophila. Can. Med. Assoc. I, 120: 942-947,

Table 1: Incidence and frequency distribution of the examined
Damietta cheese samples based on their Aeromonas countfg,

No. of Positive Distribution of positive
samples samples

Examined | No. | % Range Frequency

| Samples No. %o
| <100 3 16.7
10%-10° 7 | 389
50 18 | 36 | 10%-10° 3 16.7
10%10* 5 | 277

=] 08 - -

| Total 15 100
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Table 2: Incidence of different Acromonas recovered from the
examined Damietta cheese samples.
No. of Positive samples |
Examined | A.hydrophila | A.caviae A.sobria
Samples No. % | No. | % | No. Yo
50 7 14 | 10 [20] 1 2 |

Table 3: Incidence frequency distribution of the examined cooking
butter samples based on their Acromonas count/g.

No. of Positive samples | Distribution of pesitive samples |
Examined | No. Yo Range Frequency
Samples No. %o
<100 - -
107-10° 2 5.0
50 40 80 10%-10° 10 25.0
10%10° 27 67.5
»10* 1 25
o Total 40 100

‘Table 4: Tncidence of different Acromonas recovered from the
~ cxamined cooking butter samples

No. of Positive samples |
Examined | A.fydrophile A.caviae A.sobria
_ Samples | No. % No. Yo No. | %
50 35 46 13 26 4 8
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Table 5: Incidence and frequency distribution of the examined
ice cream samples based on their Acromonas count/ml. .

No. of Positive samples | Distribution of positive samples |
Examined | No. % Range Frequency |
| Samples No. Yo
<100 10 28.6
7 10%-10* | 2 5.7
75 35 467 | 10%10°| 11 314
10%10% | 9 25.7
=10 3 8.6
Total 35 100

Table 6: Incidence of different Aeromonas recovered from the examined

icc cream samples.
[ No. of Positive samples
Examined Awydrophila A.caviae A.sobria
Samples No. Yo No. Yo Na. Yo
75 13 | 173 7 | 227 5 6.7
Tahle 7: Pathogenic Aeromonas strains recovered from the examined samples
~ depending on their haemolysin production.
A_hydrophila A.cavige Asobria |
Product No.of | Haemolytic | No.of | Haemolytic | No.of | Haemolytic
strains strains siraing
Isolated | No. % | Isolated | No. Yo Isolated | No. %
Strains strains strains
Damietta cheese 7 5 714 10 - - 1 1§ 100
| Cooking butter 23 18 | 783 13 3 23.1 4 3 5
i Ice-cream 13 8 61.5 17 1 59 5 3 60
! Total 42 31 ] 721 41 4 10 10 7 70
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