
INTRODUCTION

It is known that food is a cause of some diseases

and has an important role for spreading these

diseases. Food originated diseases can be

depended on the factors of microbial, chemical,

herbal and animal. The rate of distribution of these

kinds of diseases can not be exactly defined due

to the fact that food originated diseaes are not

informed health institutions, not all of them are

diagnosed, and among the informed ones the

highest rate is microbiological diseases.

When some microorganisms are balanced by

normal microflora, under apporiate conditions (the

worsening of immune system, chemotraphy and

etc.) can become pathogen and these micro

organisms are called opportunist pathogen [1]. For

the opportunistic pathogen bacteria Stapylococcus

aureus, Staphylococcus epidermidis, Listeria
monocytogenes, Strepptococcus pneumoniae,
Pseudomon aureuginosa, Serratia marcescens,
Listeria monocytogenes, Neisseria asteroides,
Mycobacteria, Pediococcus acnes, Coryne
bacterium neoformans, and for the opportunistic

patogen molds Aspergillus sp. and for the

opportunistic patogen yeasts Candida albicans and

for the opportunistic patogen viruses Herpes
simplex, Varicella zoster , Cytomegalo are the good

examples of them [2].

Pseudomonads kinds of bacteria including

opportunist species and taking place in Pseudo-
monaceae family, produce various fluorescent and

fluorescent non pigments, moving with polar flagella

and gram negative bacteria [3].

In this study, Pseudomonas spp. analyse was made

in some food and water. It is determined that the

prevalence of Pseudomonas in food samples.
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In this study, 100 different water and food samples collected from different sales point in distrinct of Izmir, were

examined for the presence of Pseudomonas spp, in order to determine the incidence in foods. Pseudomonas species

were isolated from 21 (7 minced beef, 11 milk, 2 chicken, 1 anchovy) of the samples and 8 of the isolates were

identified as P. aeruginosa.

Key Words: Pseudomonas sp., milk, and milk products, meat and meat products, vegetables, tap water.

HACETTEPE JOURNAL OF BIOLOGY AND CHEMISTRY Research Article
Hacettepe J. Biol. & Chem., 2007, 35 (3), 181-186

* Correspondence to: Dilek Keskin

Adnan Menderes University, Çine Vocational School, Aydın-
Turkey

Tel: +90 256 711 70 51 Fax: +90 256 711 70 54
E-mail: dilekkeskin@hotmail.com

181



MATERIALS AND METHODS

The material of this research include 17 water (100

ml), some vegetables (parsley, dill, lettuce, squash,

tomato, radish, onion, celery, carrot, cabbage (100

g), also 19 raw milks and 8 cheese samples (100

g/ml) in portions. These samples were taken to the

laboratory and started to be analysed within one

hour at most.

Ten grams or ml of each sample were weighed

under aseptic conditions and added to 90 ml under

aseptic conditions and added to 90 ml of 0.1% ml

(w/v) peptone water. To obtain aerobic plate counts

(APCs) 1 ml of several ten fold dilution’s were

plated by the pour plate method using Plate Count

Agar (Difco). The homogeneous dispersal and

suspension in the medium was done by rotating the

petri dishes . The plates were incubated 24-48 h at

30oC. To count psychrophilic bacteria Plate Count

Agar was used and incubated at 5oC for 7 days [3].

Pseudomonas isolation was done attaching SR103

and 102 to Pseudomonas Agar Base [4]. After

incubation, under U.V light (366 mm) colonies

producing pigment. Suspected colonies producing

white, yellow and green pigments as a result of

incubation in Pseudomonas CFC agar and

Pseudomonas CF agar during 24-48 h at 30oC have

applied inoculation to EMB agar for Pseudomonas
spp. identification. Uncolored colonies are lactose

negative and blue-black and greenish bright dark

colonies are lactose positive as a result of

incubation during 48 h at 30oC. Among these, with

the lactose negative ones are continued to be

studied on and these colonies were applied

oxidation-fermentation test. Pseudomonas react

oxidative. Among the same samples catalase (+),

motility (+) and oxidase (+) colonies are studied on

[5].

For Pseudomonas identification, the features of

growth at 4oC and 41oC have been the first taken

under consideration. So, Pseudomonas, which

incubated into yeast extarct medium were left at 4oC

for 7-10 days and at 41oC for 24 h respectively [6].

In this study, Pseudomonas P (King A) and

Pseudomonas F (King B), Cetrimide agar (CA) and

Seller’s Differantial agar (SDA) medium were used

for identification of Pseudomonas species isolated

from different samples. Especially, Pseudomonas
producing pyocyanin pigment and fluorescein

pigment were evaluated King A and King B medium,

respectively [7].

While some Pseudomonas species were producing

very well, some were not producing in Cetrimide

agar and Seller’s Differantial agar medium at all. As

a result of incubation, nitrate denitrification was

evaluated by observing gase production [8].

The above tests were made according to the

literature [9-11].

RESULTS AND DISCUSSION

Total mesophilic bacteria and psychrophilic bacteria

counts and isolation of Pseudomonas species have

been made in the samples of raw milk, minced beef,

water, cheese, chicken breast, chicken wing,

anchovy, sardine, onion carrot, cabbage, parsley, dill

and celery taken by various sale points in Izmir.

Table 1. Pseudomonas species found in our study and

the name of food.
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Pseudomonas
species

MilkMinced
beef

Chicken Fish Natural
water

Raw
vegetables

Cheese

P. aeruginosa 4 1 1 0 0 0 0

P. cepacia 4 0 0 0 0 0 0

P. fluorescens I 0 4 0 0 0 0 0

P. fluorescens II 3 1 0 0 0 0 0

P. fluorescens III 0 3 1 1 0 0 0

P. putida 0 1 0 0 0 0 0



Among the examined samples in 11 out of 19 raw

milk, 10 out of 16 minced beef, 2 of 11 chicken

breasts and 1 out of 6 fish Pseudomonas species

were isolated. The results were given in Table 1.

The Samples of Milk and Cheese

In the 19 samples of raw milk and 9 samples of

cheese taken by various sale points in Izmir.

Pseudomonas species have been looked for.

Besides this psychrophilic and mesophilic aerobic

counts have been in order to determine the

microbial quality of raw milk.

The average number of mesophilic bacteria counts

searced on 19 raw milk has been found 3.1x107

cfu/ml and the average number of pschrophilic

bacteria counts 2.9x105 cfu/ml in our research.

In different studies, the existence of P. aeruginosa
in raw milk is changing between 4% and 27% [12-

17]. The results taken in this study are similar to the

ones by Cheung and Westhoff (33.3%)

The existence of different studies P. cepacia is

changing between 1.1% and 12% % [13-16]. The

results taken in this study are similar to the ones by

King (33.3%).

The existence of P. fluorescens in raw milk in

various studies is differing from 7% and 83% [12-14,

18-20]. The result of this study is similar to which

was reported by Milliere and Veilet –Pancet (33.3%)

[19].

While in the studies the ratio of Pseudomonas was

given in pschrophylic flora, in our study the ratio of

Pseudomonas species was given according to the

finding Pseudomonas. So, this causes some

differences. Other studies were made one or two

years, but our raw milk samples were examined in

summer season.

The samples of Chicken, Minced Beef and Fish

11 chicken (chicken breast and chicken wing), 16

minced beef, 6 fish (3 sadelya and 3 anchovy)

samples were taken from various sale points in Izmir

and Pseudomonas species have been investigated.

Also psychrophilic and mesophilic aerobic counts

have been taken in order to determine the microbial

quality of raw milk.

The average number of mesophilic bacteria counts

searched on 11 chicken has been found 1.6x105

cfu/g and the average number of pschrophilic

bacteria counts 1.5x104 cfu/ml in our research. The

average number of mesophilic bacteria counts

searced on 16 minced beef has been found 3.1x106

cfu/g and the average number of pschrophilic

bacteria counts 3.2x105 cfu/g. The average number

of mesophilic bacteria counts searched on 3

anchovy has been found 1.8x104 cfu/g the average

number of pschrophilic bacteria counts 2.4x103 cfu/g

and also the average number of mesophilic bacteria

counts searced on 3 sardalya has been found

2.6x105 cfu/g, the average number of psychrophilic

bacteria counts 5.3x104 cfu/g.

In a study, P. aeruginosa ratio of meat was found 2.3

% [21]. In our study the P.aeruginosa ratio was

13.3%.

The results of the study were taken in summer

season. According to Uraz and Çıtak, isolation of

Pseudomonas were increasing in summer season

[22].

In various studies P. putida ratio of meat is differing

from 6-50 % [23, 24]. The results taken at this study,

were similar to the ones by Rollier et al (20%) [21].

In different research, the ratio of P. fluorescens has

been found between 5% and %80 [23-27]. On the

other hand in our study, the existence of P.
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fluorescens biotype I, P. fluorescens biotype II, P.
fluorescens biotype III were found 26.7,13.3 and

26.7% respectively.The results taken at this study,

were similar to the ones by Sundheim and his

colleagues [27].

The Samples of Vegetable

In the natural flora of vegetables especially the

species of Pseudomonas, Flavobacterium, Alcali-
genes, Acinetobacter, Leuconostoc, Serratia, Lac-
tobacillus, Enterobacter, Micrococcus, Serratia and

Streptococcus and as plant pathogen Erwinia and

Xanthomonas species [27].

Pseudomonads cause root softness especially in

potatoes, carrots, celery. The most important feature

of the organism results in softening the plant tissue

by secreting enzyme [28].

The studies on the organisms growing in plant roots

and the reason for ready-made salad’s spoiling

caused by Pseudomonas species have been found

in fresh raw vegetables. Wrigt and his colleagues

found P. aeruginosa in the 44% of 114 vegetable

salads in hospital [29].

Brocklehurst and his colleagues (1987) kept

vegetable salads at 7oC by the expiration date and

found that Pseudomonas sp. and Enterobacter
aglomerans were prevalent [30].

In these studies, Pseudomonads was looked for

especially kept samples and softened. But in our

study the samples were fresh and edible. For this

reason no Pseudomonas were found.

The Species of Pseudomonas in natural water

The Pseudomonas species were looked for in the

17 samples of natural water taken from diffrent

hospitals and parks in Izmir.

In none of the samples studied on Pseudomonas
species were found. This is resulted from the

amount of chlorine used in natural water destroying

all microorganisms.

In different studies, while Jayasekara and his

colleagues (1998), were found dominant flora 64%

Pseudomonas [31], Bharath and his colleagues

were found 7.6% Pseudomonas [32].

In conclusion, we determined that Pseudomonas
species were found in especially milk and meat

samples due to proteolytic and lypolytic. No

pseudomonas species found in water and

vegetables samples.

REFERENCES

1. Paterson, P.Y and Sommers, H.M., The biological

and Clinical Basis of Infectious Diseases, W.B

Sounders Company Toronto, (1975).

2. Bilgehan, H., Klinik Mikrobiyoloji-Özel Bakteriyoloji

ve Bakteri Enfeksiyonları, Barış Yayınları,İzmir,

(2000).

3. Tamer, A.Ü., Uçar., Ünver, E., Karaboz,İ.,

Bursalıoğlu, M ve Oğultekin, R., Mikrobiyoloji

Laboratuvar Klavuzu, 3.baskı, Ege Ün.Fen Fak

Teksirler Serisi, No:55, Bornova, (1989) 260.

4. Kristiansen, A.K., Evaluation of two selective

media for rapid isolation of Pseudomonas strains ,

Dansk Veterinated skrift, 66(3) (1983) 83.

5. Koneman, E.W., Allen, S.D., Janda, W.M,

Schreckenber, P.C., Winn, W.C., Color Atlas and

Textbook of Diagnostic Microbiology, 3th ed.J.B.

Philadelphia, (1992).

6. Palleroni, N.J., Pseudomonaceae Bergey’s Manual

of Systematic Bacteriology, Vol.1, Ed. Krigr, N.R.,

Holt, J.G., et al. 9th ed. The williams and Wilkins

Company, Baltimore, (1984) 114.

184



7. Seller’s, W., Medium for Differentiating The Gram

Negative Non Fermenting Bacilli of Medical Interest,

J.Bacteriol. 87(46) (1964).

8. Fahy, P.C., Hayward, A.C., Media and Methods for

Isolation and Diagnostic Tests, Plant Bacterial

Diseases a Diagnostic Guide, Academic Press

Australia (1983).

9. Shaw, B.G., Latty, J.B., A numerical taxonomy

study of Pseudomonas strains from spoiled meat.

J. Applied Bacteriol. 52 (1982) 219.

10. Koneman, E.W., Allen, S.D., Dowell, J.R., Color

Atlas and Textbook of Diagnostic Microbiology, 3th

ed.J.B. Philadelphia, (1988).

11. Baron, E.I., Finegold, S.M., Diagnostic Microbiology,

8th Edition, St Lovis Baltimore, Philadelphia ,

Toronto, p:387-407.

13. Stainer, R.Y., Microbial lipases; their

characteristicsts, role in food spoilage and industrial

uses, J. Dairy Research., 53 (1966) 481.

14. King, A., The identitification of Pseudomonas and

related bacteria in a clinical laboratory, Internat.

Med. Microbiol. 11 (1978) 165.

15. Cheung, B.A ve Westhoff, D.C., Isolation and

identification of ropy bacteria in raw milk, J. Dairy

Science. 66 (1983) 1825.

16. Jooste, P.J., Britz, T.J., Lategan, P.M., Screening

for the presence of Flavobacterium strains in dairy

sources, S. Afric. J. Dairy Sci. 18(2) (1986) 564.

17. Mickova,V., Lukasova, J., Konencny, S., Pseudo-

monas aeruginosa in raw and pasteurized milk,

Veter, Med.(Praha). 34(7) (1989) 411.

18. Samagh, B.S and Cunnigham, J.D., Numerical

Taxonomy of the Genus Pseudomonas from milk

and milk products, J. Dairy Sci. 55(1) (1971) 19.

19. Milliere, J.B., Veillet-Pancet, L., Determination of

caseolytic pschrotrophic bacteria in refrigerated raw

milk, Lait , 59 (1979) 58.

20. Kroll, V.S., Kellerer, B., Busse, M., Klustermeyer, H.,

Proteolytic active psyhrotophs of raw milk

identification on the basisof physiological

characteristics., Milchwissenschaft. 39 (9) (1984

538.

21. Rollier, I.A., Zutter, D.L, Hoof, J.V., Identities of the

Pseudomonas spp. in flora from chilled chicken,

Internat. J. Food Microbiol. 48 (1999) 87.

22. Uraz, G ve Çıtak, S., Ankara yöresi çiğ sütlerinde

bulunan Pseudomonas’lar ve diğer psikotrofik

bakteriler, Tübitak projesi no : 850 (1993).

23. Viegveg, S.H., Scmitt, R.E., Schmidt-Lorenz,W.,

Microbial spoilage of refrigerated fresh broilers,

PartVII, Production of odours from poultry skin

bacterial isolates, Lebensmittiel-Wissen schaft und

Technology. 22 (1989) 356.

24. Gennari, M., Tomaselli, S., and Cotrona, V., The

microflora of fresh and spoiled sardines (Sardina

pilchardus) caught in Adriatic (Mediterranean) sea

and stored in ice. Food Microbiol.16 (1999) 15.

25. Shewan, J.M. and Hobbs, G., The bacteriology of

fish spoilage and presevation, Prog. Ind. Microbiol.

6 (1967) 171.

26. Barnes, E.M., Thornley., Bacteriological problems

in broiler preparations and storage, Research Soc.

Health J., 80 (1960) 145.

27. Sundheim, G., Sletten, A., Dainty, R.H., Identifi-

cation of Pseudomonads from fresh and chill-stored

chicken carcasses, Internat. J. Food Microbiol. 39

(1998) 185.

28. Nickerson, J.T and Sinskey, A.J., Microbiology of

foods and food processing, (1977) Elsevier North-

Holland.

29. Wright, C., Kominos, S.D., Yee R.B. Enterobacte-

riaceae and P. aeruginosa recovered from

vegetables. Appl. Env. Microbiol. 31(3) (1976) 453.

30. Broclehurst, T.F., Zaman-Wong, C.M and Lund,

B.M., A note on the microbiology of retail packs of

prepared salad vegetables, J. Applied Bact. 63

(1987) 409.
185



31. Jayasekara, N.Y., Heard, G.M., Cox, J.M., Fleet,

G.H., Populations of Pseudomonads and related

bacteria associated with bottled non carbonated

mineral water, Food Microbiol. 15 (1998) 167.

32. Bharath, J., Masodeen, M., Motilal, S., Sandy, S.,

Sharma, S., Tessaro, K., Umamaheswaran, M.,

Simeon, D., Adesiyun, A.A., MicrobiaI quality of

domestic and imported brands of bottled water in

Trinidad, Int. J. Food. Microbiol., 81 (2002) 53.

186


