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Abstract 

Foodborne pathogens present in soft cheese are one of the most important challenges in preserving 

milk products until use, including Escherichia coli, so the use of natural and non-toxic polysaccharide 

(chitosan) to eliminate or reduce bacterial contamination. In this study, isolation of Escherichia coli (32 %) 

from 50 fresh soft cheese samples collected from different reign of Babylon province, in which they 

immediately processing in the lab of Veterinary public health for analysis by used MacConkey agar and then 

streaked on EMB agar plates for showing greenish metallic sheen. This study focused on the efficacy of 

Chitosan, the results showed only 31.25 % from isolates were resistant to antibiotics and showed that 

chitosan activity was clear against all Escherichia coli isolate. 
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1. Introduction 

Milk and its products are considered the 

basic food for humans at all stages of life because 

this natural product contains high nutrients rich in 

proteins, minerals and vitamins, in addition to 

being the appropriate medium for the growth of 

many pathogenic bacteria (Gebretsadik et al., 

2020). Escherichia coli is one of the most 

important foodborne bacterial pathogens. 

According of CDC Escherichia coli, a branch 

from opportunistic foodborne pathogenic micro 

that abounds in environment and food, which 

cause   alter the semblance and quality of products 

and millions of injuries that lead to death (Amir et 

al., 2021). Soft, unsalted cheese is considered one 

of the most important foods that cause the 

proliferation of many pathogens, especially 
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Escherichia coli, due to its inherent high content 

of amino acids, vitamins calcium, phosphorus, 

water and its spongy nature, in addition to the use 

of primitive methods in its manufacture in may 

reign from Babylon province in Iraq (Mohamed et 

al., 2019). 

Chitosan is one of the substance of natural 

origin that can be used in many fields because of 

the its bio-compatibility, bio-degradability, and 

non-toxic properties. Chitosan has broad spectrum 

antimicrobial activity the physical and chemical 

properties are affected by the activity of this 

product, in addition to the type of bacteria and the 

medium in which these microorganisms live. 

Moreover, natural preservatives have received 

great attention in many medical, agricultural, 

chemical and food industries, especially in dairy 

products, as preservatives and a stop to the growth 

of pathogens. In addition with the increasing 
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demand for canned foods, the need has arisen to 

move towards natural preservatives as an 

alternative to chemical preservatives (Ke et al., 

2021). 

Chitosan is obtained from partial de-

acetylation of chitin and wide application due to 

low allergen and non-toxicity, which sort by the 

FDA as (Commonly Recognized as Safe), is 

recognized to enjoy several technical and 

biological properties useful in foods (Mahmoud et 

al., 2017). Many countries are used chitosan as a 

food additive including Korea, Italy, and Japan, 

due to its good properties. Nowadays, customers 

want whole and quality food products. The need to 

extend the shelf life of the product by the food 

industry led to the search for a new strategic 

alternative in food preservation (Sadik, 2021).The 

most plausible mechanism for the mode of action 

of chitosan to inhibit pathogens is the interact of 

the positive charge of chitosan with the negatively 

charges remaining on the cell surface of several 

bacteria like E.coli and S. aureus, Thus, multiple 

changes occur on the surface of the cell, and 

consequently, a defect in cell permeability, which 

leads to the leakage of substances into the 

bacterial cells, like (electrolyte, UV-absorbed 

substant, protein, amino acid, glucose, and lactate 

dehydrogenase) and just like that inhibition of the 

normal metabolism of living organisms, and thus 

leads to death (Sougata and Subrata, 2020). 

2. Materials and Methods 

Collection of samples and processing 

according to modified food microbiologically 

techniques in which they refrigerated at 4 °C for 

48 hours, then immediately  all samples of fresh  

unsalted soft cheese were emulsified by stomacher 

with buffered tri Sodium citrate (2 %) inside non-

durable clean bags, then diluted (10 gm) 

emulsified cheese samples in 90 ml buffered 

Tryptone soya yeast extract broth and  were 

incubated at 37 °C for 24 hours, then we take (10 

μL) inoculated in MacConkey agar by loop at 35 – 

37 °C for 24 hours (Bacteriological Analytical 

Manual, 2017). Show pure smooth colonies, 

circular dark pink to red color, has been 

reactivated in Tryptone soya yeast extract broth to 

harvest and refresh isolates, then streaked on EMB 

agar plates and incubated for 37 °C for 24 hours, 

for show colonies metallic sheen green, 

Escherichia coli isolates were stored in Brain 

heart infusion broth contain 30 % glycerol, as pure 

culture. 

Biochemical and Antimicrobial susceptibility 

test 

The diagnosis of Escherichia coli isolates 

was confirmed by VITEK 2 Systems Version: 

08.01, and then a work was done antibiotic 

susceptibility analysis by antibiotic commercial 

disk according to Clinical Laboratory Standards 

Institute by Kirby Bauer method on Muller Hinton 

agar plats (Clinical and Laboratory Standards 

Institute, 2015). 

Gel forming of Chitosan  

Chitosan was prepared by dissolving the 

Gels of Chitosan in an aqueous solution of acetic 

acid (1 % v/v), homogenized the gels for 2 hours 

under moderated magnetic stirring were prepared 

(5 % and 1 % ) ( Muhammad and Joshua, 2019). 

Inoculums preparation  

Quantitatively evaluation of antimicrobial 

activity of Chitosan done by Agar well diffusion 

method, using freshly prepared standard Muller 

Hinton agar plates, and  inoculated with refresh 

Escherichia coli isolates 1.5 × 108 CFU/ml by 

sterile swab on the surface of media, then  made 

wells in  the center of  agar by sterile cork borer 

(six mm in diameter), then filled these wells with 

100 μl of prepared chitosan suspension (1 % and 

0.5 %) and an overnight culture grown at 37 °C, 

after that visualization zone of inhibition were 

measured (Rejane et al., 2016). 

Efficiency of Chitosan in Cheese preservation 

contamination with Escherichia coli 

Pasteurized soft cheese samples (10 gm) 

were inoculated with a 1 % (vol/vol) of refresh 

Escherichia coli suspension (approximately 105 

cfu/mL) and blended with suspension of chitosan 

in concentration (1 % and 0.5 %), were each 

mixed into separate inoculated samples into 



Sumod Abdul Kadhem Salman/Life Science Archives (LSA), Volume - 8, Issue – 1, Page - 2333 to 2338             2335 

©2022 Published by JPS Scientific Publications Ltd. All Rights Reserved 
 

sterilized non-porous sacks. Samples containing 

Escherichia coli only used as control. The 

prepared samples were cultured separately 

refrigerated at 4 °C. Then, the numbers of 

Escherichia coli were monitored for 2, 3 and 5 day 

intervals, using the plate count method. In order to 

obtain accurate results, these experiments were 

conducted three times (Cui et al., 2016). 

3. Results 

Isolation and Antibiotic Resistance Profile 

Antibiotic resistance assay was conducted 

for 32 % isolates of Escherichia coli isolated from 

50 samples of fresh soft cheese. The results 

showed that only (31.25 %) isolates were resistant 

to antibiotics according to Kirby Bauer procedure, 

showed in Table - 1. Phenotypic detection of 

antimicrobial susceptibility of Escherichia coli 

isolated from fresh soft cheese.   

Antimicrobial activity of Chitosan 

Chitosan activity was evaluated against 

Escherichia coli by two concentration (1% 

and0.5%) for five day, which showed clearly 

highest activity by using 1% concentration and 

Intermediate activity by using 0.5% concentration, 

showed in Table - 2. 

Table – 1: Isolation and Antibiotic Resistance Profile 

Table - 2: Anti-bacterial activity (log cfu/g) of chitosan against on count of  Escherichia coli on cheese 

at 4 °C stocked 

Storage period (day) 

Treatment 1 2 3 4 5 

Control 9×106 

(100%) 

12×106 

(100%) 

16×106 

(100%) 

21×106 

(100%) 

25×106 

(100%) 

Chitosan0.5% 4×106 

(80%) 

2×106 

(80%) 

Non 

(100%) 

Non 

(100%) 

Non 

(100%) 

Chitosan1% 1×106 

(80%) 

Non 

(100%) 

Non 

(100%) 

Non 

(100%) 

Non 

(100%) 

Interpretation% Susceptibility Information 

Susceptible100% Intermediate100% Resistance100% Antimicrobial 

%100  Non non Imipenem 

%100  Non Non Meropenem 

%20  %60  %20  Amikacin 

%60  20% %20  Gentamicin 

%60  20% %20  Ciprofloxacin 

%60  20% %20  Cefazolin 

non 40% %60  Norfloxacin 

%40  Non %60  Ceftazidime 

%80  Non %20  Nitrofurantoin 

%80  Non %20  Trimethoprim/Sulfamethoxazole 

%100  Non Non Amoxicillin/Clavulanic Acid 

%40  %20  %40  Ciprofloxacin 

%80  %20  Non Cefepime 
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Table –3: Inhibitory action of the antibacterial effects of chitosan on growth of 31.25 % isolates of 

Escherichia coli 

No Group of 

isolates 

Inhibition zone (mm) at 

concentration of chitosan0.5 % 

Inhibition zone (mm) at 

concentration of chitosan 1% 

1 E. coli 0 15±0.01 

2 E. coli 15±0.09 17±0.08 

3 E. coli 15±0.01 18±0.09 

4 E. coli 17±0.02 20±0.01 

5 E. coli 17±0.09 20±0.01 

 

 
Figure - 1: Escherichia coli (Greenish Metallic Sheen colonies) in Eosin Methylene Blue (EMB) Agar 

 

 
Figure – 2: Antimicrobial activity of Chitosan by two concentration against Escherichia coli (a = 1% 

Chitosan; b = 0.5 % Chitosan; S = Normal saline) 

4. Discussion 

Gram negative bacteria exhibit noticeable 

sensibility to chitosan due to present more 

negative charge on the cell surface construction of 

these type of bacteria, most negative charged 

authorize the bind of cationic chitosan to 

phospholipids when the pH of environmental is 

under 6.5 (Ke et al., 2021).Mohamed et al. (2019) 

concluded contamination of milk and milk product 

especially soft cheese with resistant species of 

Escherichia coli one of important problems that 

effect on public health, as it has been isolated 

(57.33 %). Escherichia coli from Babylon 

province. Moreover, Mahmoud et al. (2017) has 

found in vitro that the commercial chitosan (High 

and low molecular weight), with different 

concentrations, has a clear effect against on 

Staphylococcus aureus, Escherichia coli and other 

bacteria (Ji-Sun and Yangha, 2007). They 

concluded the chitosan and its enzymatic 

hydrolysis inhibit the growing of Escherichia coli. 

The outer surface of negative bacteria influenced 

by different concentrations of chitosan. The poly-

cationic chitosan would likely fix to the negative-
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charge of bacterial surface which cause 

agglutinations. Some investigators note that the 

effect of chitosan on opportunistic Gram negative 

pathogenic bacteria, it has antimicrobial activity 

and more clearly on Escherichia coli during the 

first five hours of incubation (Batista, 2011). Ziyi 

(2019) displayed the antimicrobial activity of 

chitosan against Escherichia coli and other 

pathogenic bacteria on meat. 

5. Conclusion 

Contamination soft cheese with 

Escherichia coli was reflected on unhygienic 

practice and that the cheese industry suffers from 

high pollution in Babylon province during dealing. 

Moreover, poor preservation in inappropriate 

temperatures, in addition to the continuous power 

cuts of electric current, that indicator to potential 

public health hazard. The use of non-toxic natural 

preservatives such as chitosan as an alternative to 

industrial chemicals reduces the risk of food 

poisoning in addition to infection with food-borne 

organisms and improves the quality and shelf-life 

of foods. 
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