Department of Food Hygiene

Incidence of Cronobacter species in milk and some dairy
products

Thesis Presented by

Shaimaa Mahmoud Moustafa
(B. V. Sc., 2010 ; M.V. Sc., 2016)

For

PhD . Degree

(Milk Hygiene)
Faculty of Veterinary Medicine

Assiut University

Under the Supervision of

Prof. Dr. Prof. Dr.
Nagah Mohamed Saad Maharik Wallaa Farouk Amin
Professor of Milk Hygiene Professor of Milk Hygiene
Faculty of Veterinary Medicine Faculty of Veterinary Medicine
Assiut University Assiut University
Prof.Dr.

Amal Ali Abdelhaleem
Professor of Milk Hygiene
Head Researcher of Milk Hygiene
Animal Health Research Institute
Assiut Branch

1442 H - 2021 AD


http://www.google.com.eg/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.alashanbaladna.net/?p=37776&ei=-bFTVZuYD8a8UYfBgLgB&bvm=bv.93112503,d.d24&psig=AFQjCNFc4PkukS-LEYrobVnhHE9KS2Dx7g&ust=1431634705350548
http://www.google.com.eg/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.aun.edu.eg/faculty_veterinary_medicine/&ei=PLJTVe_nHIGoUvK0gYgD&bvm=bv.93112503,d.d24&psig=AFQjCNFc4PkukS-LEYrobVnhHE9KS2Dx7g&ust=1431634705350548

Contents page
Introduction 1
Review of literature 6
1-History of Cronobacter 6
2-Characters of Cronobacter and sources of contamination 8
3- Public health significance of Cronobacter 16
4- Virulence factors of Cronobacter 20
5- Incidence of Cronobacter in milk and milk products 23
6- Characteristics and significance of propolis 25
7- Characteristics and significance of chitosan 29
Materials and Methods 33
Results 54
Discussion 68
Conclusion and suggestions 80
Summary 82
References 85

Arabic summary




LIST OF TABLES

No. Tables title Page

Table 1 Incidence of Cronobacter species in the examined raw 54
milk and some milk products samples.

Table 2 Frequency distribution of the isolated Cronobacter species from 54
the examined raw milk samples.

Table 3 Frequency distribution of the isolated Cronobacter species from 55
the examined ice cream samples.

Table 4 Frequency distribution of the isolated Cronobacter species from 55
the examined cheese samples.

Table 5 Incidence of Cronobacter sakazakii in the examined raw milk 56
and some milk products samples by biochemical tests.

Table 6 Molecular identification of the isolated Cronobacter sakazakii 57
from the examined raw milk and some milk products samples.

Table 7 Effect of different concentrations of propolis on Cronobacter 59
sakazakii count in the laboratory prepared ice cream stored at —
5°C.

Table 8 Effect of different concentrations of propolis on Cronobacter 61
sakazakii count in the laboratory prepared ice cream stored at —
21 °C.

Table 9 Effect of different concentrations of chitosan on Cronobacter 63
sakazakii count in the laboratory prepared ice cream stored at —
5°C.

Table 10 Effect of different concentrations of chitosan on Cronobacter 65
sakazakii count in the laboratory prepared ice cream stored at —
21 °C.

Table 11 Sensory evaluation of ice cream treated with propolis and 67

chitosan.




LIST OF FIGURES AND PHOTOS

No. Figures and Photos title Page
Figure 1 Effect of different concentrations of propolis on Cronobacter 60
sakazakii count in the laboratory prepared ice cream stored at —
5°C.
Figure 2 Effect of different concentrations of propolis on Cronobacter 62
sakazakii count in the laboratory prepared ice cream stored at —
21°C.
Figure 3 Effect of different concentrations of chitosan on Cronobacter 64
sakazakii count in the laboratory prepared ice cream stored at —
5°C.
Figure 4 Effect of different concentrations of chitosan on Cronobacter 66
sakazakii count in the laboratory prepared ice cream stored at —
21°C.
Photo 1 Cronobacter colonies on Chromogenic Cronobacter agar medium. 36
Agarose gel electrophoresis of the PCR product for the isolated
Photo 2 58

Cronobacter sakazakii.




Summary

Summary

Milk as well as milk products under the influence of their high
nutritive value are considered excellent media for pathogenic as well as non
pathogenic bacteria. This can lead to milk borne outbreaks caused by
different types of bacteria such as Cronobacter which can cause outbreaks of
meningitis, sepsis and necrotizing enterocolitis in infants, elderly and
Immunocompromised patients.

Two hundred and fifty random samples were collected from different
localities including raw milk samples and some dairy products as ice cream,
domiati, kareish and ras cheese (50 samples each). These samples were
examined for the incidence of Cronobacter species using Chromogenic
Cronobacter Isolation agar medium.

The obtained data revealed that 8 (16%), 13 (26%), 1 (2%), 2 (4%), 5
(10%) of the examined samples of raw milk, ice cream, domiati cheese,
kareish cheese and ras cheese, respectively were contaminated with
Cronobacter species.

Biochemical tests used for differentiation between different
Cronobacter species resulting in the identification of Cronobacter isolates
as, 75% of Cronobacter sakazakii, 12.5% of Cronobacter malonaticus and
Cronobacter turicensis in raw milk samples. On other hand, from the
incidence percentage of Cronobacter species isolated from ice cream
samples 61.5% were Cronobacter sakazakii, 15.4% were Cronobacter
malonaticus and Cronobacter turicensis each, and 7.7% were Cronobacter

muytjensii.
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In addition, Cronobacter species were isolated from 1 of 50 examined
domiati cheese samples which was identified as Cronobacter sakazakii. In
kareish cheese, Cronobacter sakazakii was detected in two samples, while
the other Cronobacter species could not be detected.On the other hands,
Cronobacter sakazakii was isolated from 3 samples of ras cheese followed
by Cronobacter malonaticus and Cronobacter dublinensis (1 sample).

Polymerase Chain Reaction (PCR) was performed on 20 isolates of
Cronobacter sakazakii previously identified by biochemical tests, 15 of
them were confirmed to be Cronobacter sakazakii.

Minimum inhibitory concentration of propolis and chitosan was
determined using agar well diffusion method which indicated propolis as
6.25mg/ml and chitosan 1%. Application of propolis in a concentration
12.5mg/ml in the laboratory prepared ice cream stored at different
temperature (-5 and -21°C) significantly affected Cronobacter sakazakii
count as it decreased the count from 2x10° at the beginning of the
experiment to reach 4.5x10° cfu/ml at the 12" week while, using propolis in
a concentration 6.25 mg/ml, the count of Cronobacter sakazakii decreased
slowly from 2.2x10° at zero time until reached 8.5x10° cfu/ml at the 12"
week when the ice cream was stored at -5 °C. There was no big difference in
the reduction of the count of Cronobacter sakazakii upon storage of ice
cream at -21°C.

The antibacterial effect of chitosan on the count of Cronobacter
sakazakii was less than propolis. The results indicated that the count
decreased from 2.2x10° at zero time to 9x10° cfu/ml at 12" week when 1.5
% chitosan was used and decreased from 2.2x10° to 1x10* cfu/ml on
concentration 1 % of chitosan at -5 °C, also there was no significant

difference in the reduction of the count of Cronobacter sakazakii when the
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ice cream was stored at -21°C. However, after the 12th weeks the organism
still present and the count not decrease below the infectious dose. Addition
of propolis in different concentrations on ice cream affected the color, odor,
taste and texture but addition of chitosan did not have noticeable effect on
the color, odor, taste and texture.

The public health importance of the organism and the steps, which
should be taken to control this organism in the dairy industry as well as the

recommended sanitary measures, were also discussed.
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