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Abstract

This work focused on antimicrobial activity of chitosan , the result showed a pronounced antimicrobial activity
against S. aureus with different inhibition zones. The highest activity was found against S.aureus by using 1%
concentration with inhibition zones 18mm. S.aureus was completely inhibited at 1% day when the cheese was
preserved in 4°C with 1% of chitosan while in 0.5 % chitosan, the count of S.aureus was reduced until complete
inhibition of the growth at 5™ day. So, chitosan is expected to show good potential application for the
inactivation of microorganisms in food and use as natural food preservation material.
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Introduction

Milk still up in the air by parts of cleanliness and organization. Milk is an extremely valuable
food that go about as a reasonable development mode for an extensive variety of
microorganism (1). The nature of milk and dairy items is affected by a few trademark like
handling conditions ,greenery of crude milk and after heat treatment defilement. The tainting
of cheddar might make from a few sources like starter culture, bundling material, cheddar
compartment , cutting blade and creation room air (2). Also storage coolers considered
another source of cheese contamination (3) .Many forms of control method are effective to
minimize microbial contamination of cheese and to inhibit the growth of pathogen (4).

Three tubes for each treatment were filled with 10 ml of the same fresh cheese solution (10
gm of white cheese were added to 90 ml of sodium citrate) and mixed with 1 ml of 0.5%
and 1% chitosan. After mixing, these tubes were stored at 4°C at 2,3,5-days intervals, one
tube from each treatment were taken for viable bacterial count by spread plate method at
three days. Staphylococci are often found on the skin and mucous membranes of worms, but
they are also found in various environments, such as soil, water, and are considered mastitis
in lactating animals (5). S. aureus is important foodborne pathogens due to the production of
enterotoxins in food matrices (6). Contamination of S. aureus cheese can be caused by its
presence in raw milk, which is especially important in countries with high production of dairy
products such as cheese (7). Other sources that give high levels of this genus in
milk are the poor sanitation(8). Cheese is a dynamic microbial ecosystem have large
variety of microorganisms including bacteria, yeasts, and molds that contribute to the
organoleptic quality of cheese, while other microorganisms may lead to cheese spoilage .
The presence of this pathogens after pasteurization can be attributed to inefficiency of
the thermal process (9).
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Chitosan is a particle with a characteristic natural beginning. It is a polysaccharide gotten
from chitin and is fundamentally made out of (B)- 1,4 d-glucosamine connected to N-Acetyl-
d-glucosamine buildups (10,11). Chitosan has extraordinary properties like biocompatibility
and biodegradability demonstrating to be a minimal expense viable option with numerous
applications in food handling (12,13) It is recognized to have antibacterial movement against
Gram-positive microorganisms like S. aureus and Gram-negative like E.coli and Salmonella
typhimurium (14,15,16). The chitosan use in the dairy business is extremely encouraging on
the grounds that it permits to productively handle milk sugar and protein unrefined
components, without huge energy costs.This study aimed to elucidating the antimicrobial
properties of chitosan and to investigate about using it as food preservation material.

MATERIALS AND METHODS

Samples collection:

A total of 15 white cheese samples were collected from Al-Qasim market using sterile
containers. The samples were collected from May 2021 to July 2021 ,the investigation was
done following collection. The laboratory tests were accomplished in the laboratories of
Collage of veterinary medicine in Al-Qasim Green University .

Isolation and identification of S. aureus:

10 gm of white cheese were added to 90 ml of sodium citrate in a sterilized plastic sacs and
mixing well by hands . Three 10-fold dilutions were made and then loopful from the last
tube were streaked onto 5% sheep blood agar incubated at 37°C for 24 hours. The
presumptive colonies of S. aureus were further cultured onto mannitol salt agar (MSA).
These isolates were conserved for further bacterial identification:

Morphological characteristics:

The bacterial smear was prepared from the isolated culture on clean microscopic glass slide
and stained with Gram's stain. The stained smear was tested under microscope.

Biochemical examination:

Biochemical tests were performed to confirm S. aureus using Oxidase test, catalase,
hemolysis (blood agar),coagulase ,urease, VVoges-proskauer, Methyle red test.

Preparation of Chitosan Solution

To prepare 0.5% and 1% chitosan solution respectively,0.5 gm and 1 gm of chitosan was
mixed with 100 ml of 1% of glacial acetic acid and stirred until dissolved it.

Efficiency of chitosan in cheese preservation

Three tubes for each treatment were filled with 10 ml of the same fresh cheese solution (10
gm of white cheese were added to 90 ml of sodium citrate) and mixed with 1 ml of 0.5%
and 1% chitosan. After mixing, these tubes were stored at 4°C at 2,3,5-days intervals, one
tube from each treatment were taken for viable bacterial count by spread plate method at
three days.

Results and discussion:

In our study, all the isolates were identified conferring to microscopic morphological, cultural
and biochemical tests according to Brooks et al., (2010) as shown in table (1).
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Table (1) Biochemical test of S. aureus isolated from white cheese

Tests S. aureus
Gram stain +ve
Shape of bacteria Cocci grape-like clusters
Mannitol fermentation +ve
Oxidase -ve
Catalase +ve
Hemolysis (Blood agar) +ve
Coagulase +ve
Urease +ve
Voges-proskauer +ve
Methyle red +ve

Staphylococci normally found on the skin and mucous layers of worm-blooded creatures yet
they additionally can be tracked down various ecological like soil , water and it is viewed as
the causative specialist of mastitis in lactating creatures (5). Several studies showed that
S.aureus are isolated from cheese at concentration 85% and 11.1% (18,19). The preparation
of the cheese with polluted conditions could lead to the spread of the S. aureus in cheese and
it can form a high risk for public health.

Antimicrobial activity of chitosan

The antimicrobial activity of chitosan was evaluated against S.aureus with two concentration
(0.5 % and 1%) , the result showed a pronounced antimicrobial activity against the tested
bacteria with different inhibition zones as mentioned in table (2).

The highest activity was found against S.aureus by using 1% concentration of chitosan

(Fig.1) .

Table (2 ):- Antimicrobial activity of different concentration of chitosan against
S.aureus

Chitosan concentration (%)

Inhibition zone (mm)

0.5

15+0.09

1

18 +0.10

Chitosan and its derivatives have been given effective for Gram-negative bacteria and Gram-
positive bacteria (20).Though the mechanism of antibacterial activity has been understood,
little evidence has been provided to exhibit the association between the surface characteristics
of cell wall and antibacterial activity of chitosan .

Three tubes for each treatment were filled with 10 ml of the same fresh cheese solution (10
gm of white cheese were added to 90 ml of sodium citrate) and mixed with 1 ml of 0.5%
and 1% chitosan. After mixing, these tubes were stored at 4°C at 2,3,5-days intervals, one
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tube from each treatment were taken for viable bacterial count by spread plate method at
three days (21).

Another researchers thought that this antimicrobial activity is directly associated with the
absorption of the polysaccharide to the bacterial cell and this absorption will cause
alterations in the structure of cell wall, consequently, in the cell membrane permeability
(22).

Figure (1):Antimicrobial activity of two concentration of chitosan against S.aureus .
A=0.5%chitosan , B =1% chitosan, S=normal saline

Efficiency of chitosan in cheese preservation

As shown in table (3) , 1% chitosan after 1% day was completely inhibited the growth in
cheese .While in 0.5% chitosan, S.aureus reduced the count of S.aureus until complete
inhibition of the growth at 5™ day.

Table (3): The effect of chitosan on viable count of S.aureus in cheese

Chitosan Conc.(%) 1% 3t 5t
0.5 24x10° 17x106 No growth
1 No growth - -

This result was similar to another studies recorded by, Fernandes et al. (2008) and
Shanmugama et al. (2016) which found the antibaceterial effects of chitosan against S. aureus
and E. coli but at 0.1% chitosan (23) . Antimicrobial activity of chitosan may be return to its
ability to interference with the metabolism by binding to the bacterial surfaces or by
blocking the DNA and RNA transcription by binding to the DNA after penetration into cell.
The strong antibacterial effect of chitosan , suggested that it had great potential as a natural
preservative for raw milk at 4C.

Conclusion
This study revealed the presence of antimicrobial activity of chitosan against S.aureus.
Chitosan would have advantages as new antimicrobial agents due to their higher activity
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Additional work is wanted to better know the mode of action of chitosan as antimicrobial
agents.
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