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ABSTRACT 

     The study was performed to the study synergistic effect of Ethylene diamine tetra acetic acid  

(EDTA) and Imipenem against Pseudomonas aeruginosa were  isolated from cheese at Hilla 

province. Cheese samples 70 were collected randomly from (Retail, supermarkets and dairy 

shops) in Hilla and were transported to the laboratory.  

    The result revealed (45%)   Pseudomonas aeruginous detecte were collected from cheese. 

These isolates were tested for disk diffusion method for susceptibility of  imipenem. Eight 

isolates  were  resistant , and  (84.3%) of Pseudomonas aeruginosa strain were sensitive  (84.3%)  

to EDTA alone.  

    Also, the result showed of Synergistic EDTA- IMP disc diffusion against (8) isolate of 

Pseudomonas aeruginosa revealed (87.5%) isolates were sensitive. However; the The result 

showed significant (P < 0.05) of susceptibility to (8) P. aeruginosa isolates to imipenem with and 

without EDTA. In conclusion, according to the present study can use oxidant agent inhibition of 

growth bacteria specific P. aeruginosa such as ethylene diamene tetra acidic acid (EDTA) and 

can used in preserving food specific sold cheese. 

INTRODUCTION 

   Cheese is a stabilized raw of milk solids produced by casein coagulation and entrapment of 

milk fat in the coagulum (1). Its rich source of protein, vitamins, calcium, and phosphorus (2).  

Raw milk pasteurizion milk is used in cheese makers, this process was used for better flavor 
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 without the addition of any starter culture (3). Cheeses losing due to microbial contamination, 

which could occur from various sources, including handler, packaging material and environment  

(4). Bacterial spoilage or growth was decreases the quality of dairy products. Dairy product had 

contamination with psychotropic bacteria was important the  dairy industry (5). However, when 

dairy products, entered through post-pasteurization contamination in the factory; bacterial growth 

occurred when the temperature was decrease, which allows bacteria to multiply and became the 

dominant micro flora (6). 

    Pseudomonas spp. is the most common pathogenic bacteria of milk spoilage in dairy products 

occurred  during refrigerated storage because many strains were psychrotolerant (3). In addition, 

produce heat-stable extracellular lipases, proteases and lecithinases produced by many of these 

strains, which could contribute to milk spoilage and dairy products (7). In addition, one of the 

most important food-change  effect was food discoloration were caused by the ability of some 

Pseudomonas strains to produce colored pigments like: pyoverdine, pyocyanine, fluorescein, 

pyomelanin and pyorubin (8). 

    ( EDTA) were used as an antimicrobial agent especially for bacteria. Also was an enhancer 

other agents, antibiotics and lysozyme, by increasing bacterial permeability outer membrane or 

removed or braked down in covalently bound lipid components (9). EDTA was more active in  

Gram negative than Gram positive bacteria when combined with antibiotics, this activity was due 

to the cell wall structure differences of Gram positive and negative bacteria (10).  

     The study was aimed to study the effects of EDTA and imipenem against Pseudomonas 

aeruginosa were isolated from cheese in Hilla province. 

MATERIALS AND METHODS 

 Sample collection: 

Seventy samples of cheese were collected randomly from different location retail, supermarkets 

and dairy shops in Al- Hill , Iraq and were immediately transporation by in ice (11). 

  Isolation of Pseudomonas spp. 

25 g of cheese sample was added in 225ml of trisodium citrate and the mixture was homogenized 

for 3 minutes by stomacher (12). Six fold serial dilutions had plated onto Pseudomonas agar base 

(Oxoid) supplement and  incubation in 24 hr. at 25 °C, three colonies from plates were inoculated 

on nutrient agar. Presumptive identification of Pseudomonas spp. was made based on ideal 

production, colony morphology, Gram staining and biochemical test (motility, galactose, glucose, 

mannitol, sucrose) (13). 
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 Preparation of Inoculum: 

A loopfull culture  Pseudomonas aeruginosa  isolates was inoculated in (5ml) sterile nutrient 

broth tube; then was incubated at 370C for 18-24 h. The turbidity was compared with 0.5 

McFarland standards (14) 

 Imipenem sensitivity test: 

 All the pseudomonas aeruginosa  isolates were subsequently tested for antibiotic sensitivity 

patterns by using disc diffusion method on Mueller Hinton Agar. The plates were incubated at 

37°C. after (18-24) hr., an inhibitions zone were measured in millimeter (mm). then the results 

were interpreted (15). 

EDTA Stock Solution (EDTA solution): 

 EDTA(0.5M) solution was achieved by dissolving 186.1 g of disodium EDTA + 2H2O (Junsei 

Chemical, Tokyo, Japan) in one litter of distilled water and adjusting it to pH 8.0 by using NaOH. 

Then, the mixture was sterilized by using an autoclave (16). 

Determining the synergistic Effect of EDTA with imipenem: 

10 mg imipenem disc was put on the plate, a blank filter paper disc (Whatman filter paper no." 

2", 6 mm in diameter) was placed at EDTA that absorbed  by the disks under sterile conditions) 

which measured by disk diffusion method. After 18-24 hr. incubation, presence of any synergistic 

inhibition zone was considered as positive (17). 

Statistical Analysis: 

  The statistical analysis was carried out to known the significant difference between groups of 

milk sources (super market , retail , dairy shops) by using Complete Randomize Design (CRD) 

method according to the (18) because it was found one variable which was effect of different of 

milk sources on resistance and sensitive bacteria. It was the comparison between the averages of 

this traits by using Duncan test (19) at the level of probability of 5% or 1% to test the significant 

differences between the averages of the traits and applying the SAS method (20) . 

RESULTS AND DISCUSSION 

Isolation and identification: 

The result showed, isolation of (70) pseudomonas aeruginosa from cheese samples (45%) 

isolates analyzed were contaminated with pseudomonas aeruginosa (Table 1). The result 
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 indicated the prevalence of (45%) Pseudomonas aeruginosa (21) reported that isolation of 

Pseudomonas aeruginosa from Damietta and kariesh cheese was 68% and 58% respectively. 

While high result were obtained by (22) record the contamination of cheese sample with  

Pseudomonas aeruginoisa (87.5%) in Egypt . (23) found the prevalence of Pseudomonas spp. 

from white soft cheese  (22.9%) lower incidence. 

  

Table1: Prevalence of pseudomonas aerogenoisa were contaminated of cheese samples in 

Hilla province. 

Antibiotic susceptibility: 

The  determination  Pseudomonas aeruginosa response for imipenem, disk diffusion method was 

used with imipenem concentration (10) µg Figure (1). (45%) of P. aeruginosa were isolated from 

cheese samples. (8) isolates of P. aeruginosa were  resistant to imipenem while  24 were 

sensitive to imipenem.(24) that  indicated the prevalence of p aeruginosa resistance to 80.4% 

imipenem. (25) reported  approximately (10 and 50%) imipenem resistance of P. aeruginosa in 

Korea. (26) showed imipenem resistant isolates were (12) out of (162) Pseudomonas aeruginosa  

were isolated from Najaf Province. Seventy four  P. aeruginosa strains were resistance to 

imipenem were identified at Zonguldak Karaelmas University (27). In addition. (28) that out of 

230 isolates  of P. aeruginosa 49.5% were resistance to imipenem in atertiary care hospital of 

Pakistan. 

Inhibitory Effect of EDTA against pseudomonas aeruginosa: 

The results showed that (84.3%) of P. aeruginosa were inhibited when EDTA used. (29) found  

P. aeruginosa sensitive to EDTA  (100%). In addition (30) found Pseudomonas aeruginosa was 

rapidly lysed in EDTA. (31) reported EDTA can also kill Proteobacteria such as Pseudomonas  

 

Traits 

 

Super markets 
  Mean ±SE 

Retail 
Mean ±SE 

Dairy shope 
Mean ±SE 

Total of samples** 
 

25±5.77A 25±2.88A 20±2.80A 

Positive isolations* 1.04±0.51B 3.400±0.50A 2.00±0.63AB 

Isolation (%) : 15.6 53.1 31.2 
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aeruginosa. The change of antibiotics permeability by EDTA caused by break down the outer 

membrane of  the bacterial which enter and exert their effect(9). 

 Table2: Effect of IMP , EDTA on sensitive and resistance were  contaminated of cheese 

samples in Hilla province. 

Trails IMP Mean±SE EDTA mean±SE 

Total of samples 35 35 

S(NS) 26.66±1.76A 30.00±2.52A 

R(**) 8.33±0.88A 4.00±0.80 

 S: sensitive   R: resistance      NS: no significant          **:  high significant at(0.01)  

  

Double disk synergy test (DDST) of EDTA-Imipenem(EDTA-IMP) on P. aeruginosa: 

The effect of double disk of EDTA- Imipenem on (8)  isolate of Pseudomonas aeruginosa. These 

results showed inhibited  (87.5%) by ETDA-Imipenem. (32) involved Double Disk Synergy 

(DDS) results were considered as a positive in at least one of inhibitor substrate combinations of 

(76.8%). Also, (26) found that the disc synergistic method showed (77.8%) isolates possessing  

the ability to produce the Metallo-Β-Lactamase (MBLs).   

(33) Imipenem and EDTA can increase the mean of  inhibition zone diameter for Pseudomonas 

aeruginosa. When  using imipenem disc alone the inhibition zone was 22.4mm while imipenem 

with EDTA the inhibition zone was 24.5mm. (25). Inhibition zone which measure from the edge 

of the disc was 0-3mm with imipenem  alone, while  zone with imipenem and EDTA discs 

between was 6-14mm.  inhibition with EDTA alone was at least 6mm(25).  

The result showed significant (P < 0.05) of susceptibility to (8) P. aeruginosa isolates to 

imipenem with and without EDTA are shown in the Table ( 3) according to (33). 

 

 

Table 3. Effect of IMP , EDTA and  IMP+EDTA on resistance and sensitive of  

Pseudomonas aeruginosa in cheese samples . 

Trails IMP EDTA IMP+EDTA 

R* 6.00±1.15A 2.33±0.66B 2.00±0.57B 

S** 2.33±0.33B 1.66±0.33B 6.00±0.66A 

Bacterial resistance** 8.33±0.88A 4.00±0.58B 8.33±0.80A 

S: sensitive  R: resistance     NS : No significant . * significant differences at 0.05 .  
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Figure (1):   Percentage of resistance and sensitivity of IMP, EDTA  and EDTA- IMP. 

 

CONCLUSION 

                According to the present study can use oxidant agent for inhibition the growth bacteria 

specific Pseudomonas aeruginosa such as EDTA and can used preservation food specific sold 

cheese. 
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   P. aeruginosaوالامبنیم ضد (EDTA)  الخلیك  حامض رباعي امین ثنائي التأثیر التأزري لأثلین    

 المعزولة من الجبن في مناطق مختلفة من مدینة الحلة

 محمد كاظم والي

  .العراق،بابل ،جامعة القاسم الخضراء، كلیة الطب البیطري

  الخلاصة

  Pseudomonasأزري لأثلین ثنائي امین رباعي حامض الخلیك و الامبنیم ضد اجریت الدراسة الحالیة لدراسة تأثیر الت   

aeruginosa عینة من الجبن اخذت بصورة مختلفة من الحلة  ٧٠. المعزولة من الجبن في مناطق مختلفة من مدینة الحلة

  .ونقلت الى المختبر لغرض التحلیل) المحلات والباعة المتجولین، السوبر ماركت(

وھذه العزلات .عزلت من الجبن   Pseudomonas aeruginosaمن مستعمرات   ٣٢%) ٤٥(  البحث وجدء فترة اثنا     

بینما ، عزلات مقاومة الى الامبنیم ) 8(بینت بأن ،لغرض قیاس حساسیتھا الى الامبنیم  الانتشاراختبرت بواسطة الاقراص 

حساسة   ب لأثلین ثنائي امین رباعي حامض  Pseudomonas aeruginosaمن    ٢٧%) ٨٤.٣(اوضحت النتائج بان

  ).  (EDTAالخلیك 

بواسطة اقراص )  EDTA- IMP( ایضا وضحت النتائج بأن تأزریة اثلین ثنائي امین رباعي حامض الخلیك والامبنیم     

 للدراسة فقاو ، الاستنتاجات  .كانت حساسة%)  ٨٧.٥( ٧بینت    Psedumonas aeruginosaعزلات  ) ٨(ضد   الانتشار

 اثلین ثنائي امین رباعي حامض الخلیك  مثل P. aeruginosa محددة نمو للبكتیریا المؤكسد العامل تثبیط استخدام یمكن الحالیة

(EDTA)المحددة بالأغذیة المباع الجبن على الحفاظ في استخدامھا ویمكن.  

REFERENCE 

1- Fernandes, R. ( 2008). Microbiology Handbook of Dairy Products. Leatherhead Publishing and 

Royal Society of Chemistry, UK. 

2- Pal, M.; Mulu, S.; Tekle, M.; Pintoo, S. and Prajapati,  J. (2016). Bacterial Contamination of 

Dairy Products. Beverage & Food World - Vol. 43 - No. 9. 

3-Martin, N.; Murphy, S.; Ralyea, R.; Wiedmann, M. and Boor, K. (2011): When cheese gets 

the blues: Pseudomonas fluorescens as the causative agent of cheese spoilage. J. Dairy 

Sci. 94: 3176-3183. 

4-Pal, M.; Feleke, A.; Geloye M.; Waktole  H. and Deressa A. (2014 b). Microbiological quality 

and safety of cheese. Beverage and Food World 41: 37-38. 



 

236 
 

                  Bas.J.Vet.Res.Vol.17, No.2, 2018.                                                                           ISI Impact Factor:3.461 

5-Dogan, B. and Boor, K.J. (2003): Genetic diversity and spoilage potentials among Pseudomonas 

spp. isolated from fluid milk products and dairy processing plants. Apple. Environ. 

Microbiol., 69: 130-138. 

6-Hantsis-Zacharov, E. and Halpern, M. (2007): Culturablepsy chrotrophic bacterial communities 

in raw milk and their proteolytic and lipolytic traits. Appl. Environ. Microbiol., 73: 7162-

7168. 

7-Zhang, S.; Li, H.; Uluko, H.; Liu, L.; Pang, X. and Lv, J. (2015): Investigation of protease 

production by Pseudomonats  fluorescens BJ-10 and degradation of milk proteins. J. Food 

Process. Preserve, Article in press. 

8-Andreani, N.; Martino, M.; Fasolato, L.; Carraro, L.; Montemurro, F.; Mioni, R.; Bordin, P. 

and Cardazzo, B. (2014): Tracking the blue: a MLST approach to characterize the 

Pseudomonas fluorescens group. Food Microbiol., 39: 116-126. 

9-Abed,   H.; Abu-Raghif , R. and  Al-Azzawi, N. (2011). The Effect of EDTA with Single or 

Combination of Antibiotics on Pseudomonas aeruginosa Isolates in Vitro. Iraqi J Med 

Sci.9 (3) : 710-713. 

10- Murdock, C. A., and K. R. Matthews. (2002). Antibacterial activity of pepsin-digested 

lactoferrin on foodborne pathogens in buffered broth systems and ultra-high temperature 

milk with EDTA. J. Appl. Microbiol. 93:850–856. 

11- Cui,Y.;  Liu, X.; Dietrich, R.; Martlbauer. E.; Cao, J.; Ding, S. and Zhu, K.(2016). 

Characterization of Bacillus cereus isolates from local dairy farms in China. FEMS 

Microbiology Letters, Vol. 363, No. 12. 

12- Wehr, H.M. and Frank, J.F. (2004): (Eds.), Standard Methods for the Examination of Dairy 

Products (17th), Am. Public Health Assoc., Washington, DC. 

13-Garrity, G.M.; Bell, J.A. and Lilburn, T. (2005): Order IX. Pseudomonadales. Pages 323–371 

in Bergey’s Manual of Systematic Bacteriology. Vol. 2. D. J. Brenner, N. R. Krieg, and 

G. M. Garrity, ed. Springer, New York, NY. 

14-Sachdeva, R.; Sharma, B. and Sharma, R. (2017). Evaluation of different phenotypic tests for 

detection of metallo-β-lactamases in imipenem-resistant Pseudomonas aeruginosa. J. Lab. 

Physicians; 9(4):249-253. 

15- Clinical and Laboratory Standards Institute.(2016).  Performance standards for antimicrobial 

susceptibility testing 940 West Valley Road, Suite 1400, Wayne, PA 19807. 

16- Sambrook, J., and Russell D. W. (2001). Molecular cloning: a laboratory manual, 3rd ED., p. 

A1.26. Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. 

 

 



 

237 
 

                  Bas.J.Vet.Res.Vol.17, No.2, 2018.                                                                           ISI Impact Factor:3.461 

 

 

17-Shubbar, E. E.(2015). Phenotypic Detection of Metallo - Β-Lactamase in Imipenem Resistant 

Pseudomonas aeruginosa in Al-Sadr Hospital. Iraq. Al-Kufa University Journal for 

Biology. Vol.7/ No.3. 

18- AL-Rawi, Kh.M., A.M.Khalaf-Allah (2000).Design and Analysis of Agricultural Experiments. 

College of Agriculture and forestry,Mosul University. Dar AL-Kutob press for printing and 

publishing.Iraq . 

19-Duncan, C. B. (1955). Multiple range and multiple “F” tests. Biometrics. 11: 1-24.USA. 

 

20-SAS,institute,(2012).Statistical analysis system.SAS Users Guide:Statistical 

version,9.12.end.,SAS institute Inc. Release 9.12 Tsozo, North Carolina state University of 

Cary, NC, U.S.A. 

21-El-Leboudy, A. A.; Amer, A. A.; Nasief, E.M. and Eltony, M.S. (2015). Occurrence and 

Behavior of Pseudomonas Organisms in White Soft Cheese. Their Alexandria Journal of 

Veterinary Sciences. 44:74-79. 

22- Hammad, M.A.(2015).Spoilage potential of Pseudomonas spp. Isolated From Domiati Cheese. 

Assiut. Vet. Med. J. Vol. 61 No. 147 October. 

23-  Arslan, S.; Eyi, A. and Özdemir, F. (2011). Spoilage potentials and antimicrobial resistance of 

Pseudomonas spp. Isolated from cheeses. J Dairy Sci. 94(12):5851-5855.  

24- Pathmanathan, G. S. , Samat, A. N. and Mohamed, R. (2009). Antimicrobial susceptibility of 

clinical isolates of Pseudomonas aeruginosa from a Malaysian Hospital. Malays.  J. 

Med. Sci.  16(2): 27–32. 

25- Lee, K.; Lim ,J. B.; Yum ,J. H.; Yong, D.; Chong ,Y.; Kim, J. M. and Livermore, D. 

M.(2002). BlaVIM-2 cassette-containing novel integrons in metallo-β-lactamase-

producing Pseudomonas aeruginosa and Pseudomonas putida isolates disseminated in a 

Korean hospital. Antimicrob. Agents Chemother, 46,1053-1058. 

26- Al-Shara, J. (2013). Phenotypic and Molecular Detecting of Carbapenem Resistant 

Pseudomonas aeruginosa in Najaf Hospitals. PhD thesis. 

27- Aoga´in , M. Mac. ; Kulah, C.; Rijnsburger, M.; Celebi, G.; Savelkoul, P. H. M. ; O’Gara, 

F. and Mooij , M. J. (2012). Characterization of imipenem resistance mechanisms in 

Pseudomonas aeruginosa isolates from Turkey. Clinical Microbiology and Infection, 

Volume 18 Number. 

 

 



 

238 
 

                  Bas.J.Vet.Res.Vol.17, No.2, 2018.                                                                           ISI Impact Factor:3.461 

 

 

 28-Ameen, N.; Memon, Z.; Shaheen ,S.; Ghulam, F., and Ahmed, F. (2015). Imipenem Resistant 

Pseudomonas aeruginosa: The fall of the final quarterback. Pak J Med Sci. 31(3): 561–

565. 

29- Lee, K.; Chong ,Y.; Shin, H. B.; Kim, Y. A.; Yong ,D. and Yum,  J. H. (2001). Modified 

Hodge and EDTA-disk synergy tests to screen metallo-β-lactamase-producing strains of 

Pseudomonas and Acinetobacter species. Volume 7, Issue 2 Pages 88–91. 

30- Wooley, R.E. and Jones, M.S. (1983). Action of EDTA-Tris and antimicrobial agent 

combinations on selected pathogenic bacteria Author links open overlay panel. 

Veterinary Microbiology. Volume 8, Issue 3,  Pages 271-280. 

31- Banin, E.; Brady, M. K. and Greenberg, E. P. (2006). Chelator-Induced Dispersal and Killing 

of Pseudomonas aeruginosa Cells in a Biofilm†. Apple. Environ. Microbial. March. 72 

no.(3): 2064-2069. 

32- Franco, G.; Caiaffa-Filho, H. ; Burattin M. and RossiIy, F. (2012). Metallo-beta-lactamases 

among imipenem-resistant Pseudomonas aeruginosa in a brazilian university hospital. 

Clinics.65 (9) :825-829. 

33-Akpolat, N.; Zeküncü, T.; Aktar, G. ; Karaþahün, Z. and Suay, A. (2003). Effect of EDTA 

on the Susceptibility of Pseudomonas aeruginosa to Imipenem, Ceftazidime and 

Cefepime in Mueller-Hinton Agar. Turk. J. MED. Sci. (33) : 413-414. 

 


