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Abstract

Because of the Importance of Cheese in Food of the People in Syria and
the Spread of Cheese Industry in Hama Governorate, This Study was Conducted
with the Aim of Health Assessment of Bacterial Contamination in Cheese Sold in
the Local Markets of Hama City. Where 150 Samples of Cheese were Collected

Including Heat-treated Types (Shalal Cheese and Halloumi Cheese) and Others

made from Unheat-treated Raw Milk (Baladia Cheese and Akkawi Cheese),

Unpackaged and Sold in the Local Markets of Hama City in the Period from
8/5/2022 to 1/8/2022. The Samples were Subjected to the Following Tests
(Total Viabl Bacterial Count, Total Coliform, £.coli Count, Psychrotrophic Bacteria
Count, Thermophilic Bacteria Count, Proteolytic Bacteria Count, Lipolytic Bacteria
Count and Spore-Forming Bacteria Count) and Detected of Salmonella.
Calculated of the Percentage of Samples that Violated the Syrian Standard
Specifications. Identified The Most Important Bacterial Species Contaminating
Cheese Sold in the Local Markets of Hama City.

The results Showed a High Rate of Bacterial Contaminating Cheese Sold in
the Local Markets of Hama City, As the Average of Total Viabl Bacterial Count
was (7.45, 6.85, 6.14 and 6.06) log,, CFU/1g, and the Average of Total
coliform Count was (5.12, 4.83, 4.46 and 4.32) log,, CFU/1g, and the Average
of Escherichia Coli Count was (3.35, 3.74, 3.17 and 3.04) log,, CFU/1g, While
the Average of Staphylococcus aureus Count was (3.22, 3.24, 3.15 and 3.08)
log;, CFU/1g, and the Count of Psychrotrophic Bacteria Average was (5.77,
5.16, 4.65 and 4.54) log;, CFU/1g, and the Average of Thermophilic bacteria
Count was (5.85, 5.33, 5 and 5.93) log;, CFU/1g, and the Average of proteolytic




Bacteria Count was (5.8, 4.98, 4, 74 and 4.4) log,;, CFU/1g, and the Average of

Lipolytic Bacteria Count was (6.43, 5.45, 5.35 and 5.12) log;, CFU/1g, and the
Average of Spore—Forming Bacteria Count was (6.04, 5.3, 5.18 and 5.03) log,,
CFU/lg, In each of the Baladia Cheese, Akkawi Cheese, Shelal Cheese and
Halloumi cheese Respectively.

As for Salmonella Bacteria, the Percentage of Positive Samples was
(5:26%, 2.7%), In each of the Baladia Cheese and Akkawi Cheese Samples
Respectively, While its was not Detected in each of the Shallal Cheese and
Halloumi Cheese.

The Results of the Primary ldentification of the Most Important of Bacteria
are:

E. coli Salmonella spp, Proteus vulgaris, Proteus mirabilis, Shigella spp,
Enterobacter aerogenes, Klebsiella pneumonia, Klebsiella oxyftoca, Pseudmonas
flourescens, Pseudmonas aeruginosa, Alcaligenes spp, Citrobacter freundii,
Enterococcus Faecallis, Micrococcus spp, Staphylococcus aureus, Staphylococcus
epidermidis, Streptococcus thermophillus, Bacillus spp.

By Comparing the Results of the Study with the Syrian standard Specifications
2179/2007, The Study Showed that this Cheese Didn’t Have the Minimum
Bequirement to be Accepted in the Syrian Standard Specifications, As the Health
Violation Rate Reached (76.31%,12% and 5.26%) for Total Coliform,

Staphylococcus aureus and Salmonella, Respectively, in the Baladia Cheese,
while in Akkawi Cheese, it Reached (64.86% ¢21.64% ¢2.7%) for E.coli,

Staphylococcus aureus and Salmonella Respectively. The Percentage of samples

contrary to the Syrian Standard Specifications in Shellal Cheese (65.75%,

m




28.94%) for E.coli and Staphylococcus aureus, Respectively, while in Halloumi

Cheese, the Percentage of Health Violation was 51.35%, 24.32% for E.coli and
Staphylococcus aureus, Respectively, While a Health Violation for Salmonella
wasn’t Recorded in both Types of Shellal and Halloumi Cheeses.

The Non-compliance of the Studied Cheese Samples with the Syrian standard
Specifications and the Isolation of many Bacterial Species Especially those

Pathogenic to Humans, Requires Further Monitoring of the Cheese Industry.
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saal o 25 3)ha Aay e Adlad) Zagil) ) b1 s e fs LAY Al e Jay 43ls 330

.(Fischbach, 2004 ; Macfaddin, 2000) lga¥! daua astl 2l 5
Biochemical tests 43gabuasll cilady) (3-7-3-3)

shaY el 24-18 any siiall V) dansy o Asolall L8 Sl i yaxiosd) 3y
1Y) Ay sl LAY

Indol test Jsu¥) jlad) (1-3-7-3-3)

ey de bl 48-24 53l 2 37 Byha dapy o Gumng A€l il pentivaally ¢y siall ¢ e Jans il
A DAY 3¢ Tun gl Aagill () ve sen Auss) Cinys eSS CRAIS (e iyl 5 Ayl O ol
(1S0, 2002) g5l 3 Jsa¥) H3a Juasil o o 3 Jawgll el 8 elpen dila gela
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s Al desenall Aol 245 3GV de ganall Ao le 48 30d 237 3 Ay die (yiie seadl) WS
Osd sl days Jiad) yead aslS e chdad 5l (e (A6 Ao paall Canal (il dlee
Ciral pa (A aeall zluly Sl Jall) Jasl o peal) ) calsll Y e el
a sl 2S5 s Jslae e Je 0.2 5 Jstios Wl (238 G Ja 0.6 i) (e 4l e ganall
30-15 g a8l (W caal il i V) e ol s Jsad Jay %40
diacetyl carbonil Sy ztuly Sl S5al) Jlaill e 438
(MacFaddin, 2000; 2020 ¢(us) 5 sslausll)

Citrate utilization test «jiul) Dlgial jLadl (3-3-7-3-3)
)A.\n_a@udwu%bi‘ﬁﬁw\}&\puwju]@t)f JL}BA\}“ Jaa c-bA\ ?3

e gl (el Jgaty A gal) Aagiall Ldc b 48-24 33 2 37 3 ya da j3 die (et g 5 i)
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2 snaeS agseall e 3 sall o GASH 58 e 0l el Jus 3381 ) wasY)
(AOAC, 2005) 8lklly )s5,\<h
Oxidation — Fermentation Test juiilly 50usY) jLid) (4-3-7-3-3)
aaf mha e g gl 138 (e sl 3 Lalaa) alya) slasal) LSl cilpantinse 53 ad

b LIS £)3 sy b gl gy gy s i AV slaall bl )y e Aaday gV
Ju us Ol S pads ol 2l e ghd Gulad e LAl g paill HLaaY) 13 aasials
sal) eSS Ala (3 Lal s lall 3auSa5 Bpadin LSl ) (Ao jiall () Gsiasu¥) 5] s
OsSslall 30 LS o n 1368 Jial 05l i3 (gAYl pmal sl iy Ssaal) il sUaidl)
(Crads sslaisll) eSslal) llgnnd Y LS o i agh el ol i) ol s 8 Laiy
(2020
Catalase test jdulsll sl (5-3-7-3-3)

SIS (e Bylad LgBod pudags ddlay Addas doala) dagpdl () pline opd ddalsy Byastine J& a3
RS saill o e a1 Sle yat Aa Al cleld 5385 ol %3 el 3
(Talaro & Chess, 2018) _ua¥) dulay) Je By o4l

Oxidase test sussall a3 L) (6-3-7-3-3)
onniiil) (sl el o) SISl Aaadl Gl ) Cuanl) (5 el (e Bpantien Ji
.(Hemraj et al., 2013) [Liaadd dumse daiis e Joy ol 10 P 3 G3ala)

Caubgl LS e Ll cilSal) jeds Lad) (7-3-7-3-3)
H2S production and sugers fermentation test

Sl Ay (oS el Jile JSC8 il 8 spumadlly ayaally SlailS Ll dy ey
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S 3l Al LSl Wl cawsl) Jalags Jiad cile i J<8 e 1Dl Lo Llle 5 o585 ol
.(Macfaddin, 2000) gl sy IS5 e 5lall 13¢d Lew oS3 Jaadl cpag el

Coagulase test Lol halad a3 jLasl(8-3-7-3-3)
&l sl 3yl (e Jo 0.5 canal & bl sl il aa Ll g Je 0.5 23e

danilly clelu 4 5adl (237 = 35) B)ha Aspn 8l Cagyla 8 sy o8 clgand Al LSl
(2020 ¢nsis csslusl)mssl) B3 IS Ne dulay) 5SS
Gelatine hydrolysis test ¢uiStall Jad jLai)(9-3-7-3-3)

4 Bha Aoy A 8 Gy Wadayg ol 7 Baal Chican s LSl opdlad) Javy canlil e )5
30 5aal 2 4 a2l ady Jia AL Al ) Gloall Alal) e asl) Joas 3880 30 sad 2
(2020 Cs) 5 slansll) SLEaY) dulag) e dila dada
Hemolysin ¢uNsagli(10-3-7-3-3)

83k Baxime Jii Gk o iy Al Ny hall U8 G Camalsesed 2 5 LIS 51 5

dxgl idaadle ae Aol 48-24 aalg 0a 37 dayy GLLY) Civasg aall jlel hag e Leey)s
(20206555 5 gslansll) saill Adlaia Joa aal) Jlas
Urease test jlsdl aiil sl (11-3-7-3-3)
24 5ya 2m pandll 2 2 37 Bha dapy e (s (S sl Lysll Jlel Jilge ) &
sl sl A D) sl (e Sl wxdl Sha) Aas Tasl) G5l st b dasall daidll el
.(Dahlen et al., 2018)

t Sl jeds jLai)(12-3-7-3-3)

24 ey ) Cuandy 37 e dag o crang @) pailly SIS jads daus il

o Jils alayy ol JA13 elsa Aol dgags cspel) Y Taugll (sl i (b duasal) dall el
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10 42 9 a4 5 Aoy salll LEaN(13-3-7-3-3)
733 (242 54) slhad sl da )y & Civany daddl Grall Jany (g9ad il il

OS¢ 222 Bha Aa A lemmg ylans AlalaaS Cilantialy 4nds Jangll (g AT il sl LS ¢l

Stolp & ) dxslladll hall dayy & sall o cNall 5y o Ddge Tasl) (A 5ISal sels

.( Gadkari, 1981

i 3ba>Y Jdodl (8-3-3)
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Oxidative
Cat+/Ox+

Micrococcus spp

Fermentative
Cat+/Ox-

Staphylococcus spp

Fermentative
Cat-/Ox-

Streptococcus spp

Unreactive
Cat+/Ox-

Rhodocococcus Equi

Gram-positive

Oxidative Nocardia asteroides

bacteria

Cat+/Ox- Bacillus spp* (some)

Actinomyces viscosus

Fermentative Bacillus spp

Cat+/Ox- Corynebacterium spp

Listeria spp™

Actinomyces spp™*. (most)

Actinomyces pyogenes

Fermentative Erysipelothrix spp
Cat-/Ox- Clostridium spp**/*

Eubacterium**

Lactobacillus spp

Unreactive
Cat+/Ox-

Rhodococcus equi

s ¥I=OX (YU =Catedyilgn Y=** daia =*

(Markey et al.,2013; Quinn et al., 2004)alall dulay) Lsll ¥ capdl) (1-3) Jkis
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No growth on Oxidative Neisseria spp
Cocei MacConkey Cat+/Ox+ Branhamella spp

Coccibacilli Oxidative or
Growth on Unreactive

MacConkey Acinetobacter spp
Cat+/Ox-

Oxidative
Cat+/Ox+

Flavobacterium spp

Fermentative
Cat+/Ox-

— Pasteurella spp (most)

Gram-Negative Brucella spp

_ Unreactive Haemophilus spp
bacteria

Cat+/Ox+ Riemerella anatipestifer

No growth on Taylorella equigenitalis
MacConkey

Unreactive Moraxella spp

Cat+/Ox- Campylobacter spp

Unreactive
Cat+/Ox+

Francisella tularensis

Oxidative

Pseudomonas
Cat+/Ox+ spp*(most)

- Aeromonas spp*
Fermentative

Cat+/Ox+

- Pasteurella haemolytica

Plesimonas spp*

Fermentative Actinobacill

ctinobacillus s
Growth on Cat+/Ox+ PP
MacConkey

Fermentative
Cat+/0Ox-

—..Enterobacteriaceae™

Pasteurella caballi

Unreactive Bordetella spp*
Cat+/Ox+ Alcaligenes spp*

S ¥I=0OX YUY =Catduilgy Y=** (Agalia =*

(Markey et al.,2013; Quinn et al., 2004)al&l) duba Lasdl Y1 cijedl) (2-3) Jabis
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- Kluyvera
+Citrate

Citrobacter

+Indole

-Citrate Esherichia

+Motility Erwinia (-VP)

Citrobacter (-VP)

+H2S

-Indole
+Lactose Enterobacter( +VP)

= -H2S
+Glucose Citrobacter (-VP)

Klebsiella

“Motility

VP Moellerella

+Urease Yersinia

“Motility

Enterobacteriaceae

-Urease Shigella

+Urease Proteus

-Lactose
+Glucose

+Indole Edwardsilla

-Urease

-Indole Salmonella

+Motility

Serratia (+VP)
Providencia(-VP)

+Citrate

Morganella(+Indole)
Hafinia (-Indole)

-Citrate

e ol =+ ¢ glSugp uSgd =VP

(Talaro & Chess,2018) wilsilady) dlile adijal AgY) Cipil) (3-3) Lakia
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el

3.04+0.15
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3.08+0.09
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8a gl dgaal)
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EMB (e 4xiaza dzal ld ¢} jad

S Sle e dali ol jhia Gl jexine Salmonella spp.
S.S.A e asul S e lae

Sl e daals @l et Proteus vulgaris

SSiSle e duals &l jenioe Proteus mirabilis

Aald ¢ S Sle o dald Ol panivne Shigella spp
S.S.A Sl
SiSle e A )5 Gl jarii Enterobacter aerogenes

Aahalae ( S8l e 3 )5 &l peatins Klebsiella pneumonia

Lbalie ¢ SisShe e 43055 Ol jerina Klebsiella oxytoca
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Pseudmonas
flourescens

3380 daifiuag dandy luac

ke SR e ool

Pseudmonas
aeruginosa

c:\_uhb& A_A\ 'E);uag U_ﬂ;\m:_

580

Alcaligenes spp.

53y Gluac

GSJ)SLA‘;Q%J‘)‘;&_I\M

Citrobacter freundii.

}i QL.;}J).A 3 MJL'A:U U_Ib)SA

GSJ)SLA‘;QBW:QJ‘)j&_I\M
Bile e ol sSu 3 peda 3 paag
Esculin

Enterococcus Faecalis

d}ﬁyuﬂﬁwﬁ;\yu|)m

Micrococcus spp.

e ald) Jsiild) Ly e el

d}@wﬁw;\yﬂ\wd&

Staphylococcus aureus

s Al ol sy e gan
Jsilall 3 jada

Staphylococcus
epidermidis

u»\JdSJuJQ'S)Mk_I\)AﬂuA
gl

Streptococcus
thermophillus

il sall 555 55 (5304l

Bacillus spp
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E. coli

+ |+

Salmonella spp.

Proteus vulgaris

+|+ |+ |+

+|+ |+ |+

Proteus
mirabilis

Shigella spp

Enterobacter
aerogenes

Klebsiella
pneumonia

Klebsiella
oxytoca

Pseudmonas
flourescens

Pseudmonas
aeruginosa

Alcaligenes spp.

Citrobacter
freundii.

Cpall e (e Agirally ale dapal Liagall LSl 4 gaalianl) i) Liay ) (4-4) a8, Jgaal)

unosy g

asourqery

UISAJOWISH

aneysoid ‘A

Py [AyoW

+

+

Enterococcus
Faecalis

Micrococcus spp.

Staphylococcus
aureus

Staphylococcus
epidermidis

Bacillus spp

Streptococcus
thermophillus
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E. coli (45 sl 4S5 559« Proteus vulgaris (ki) 4iidl) « Proteus mirabilis
(A2 ) 4514y « Shigella spp (Hx+&l)), Enterobacter aerogenes (Aak sl dslaall)
Klebsiella pneumonia (45l A<l

tgolSall (pall 4

E. coli< Proteus vulgaris< Enterobacter aerogenes« Klebsiella pneumonia-«
Enterococcus Faecalis (%)l 43 g2all 5 5S4ll) ¢ Citrobacter freundii (dexi sdll 4a sadll)

8\ |JTEN g

E. coli< Proteus mirabilis< Enterobacter aerogenes« Klebsiella pneumonia«
Enterococcus Faecalis« Citrobacter freundii .

tastall Gual) b

E. coli< Proteus vulgaris< Proteus mirabilis <« Enterobacter aerogenes« Klebsiella
pneumonia.

15300 4 | ;SN (2-2-4)

PR :\.c}.a;.d\ Y (paaa Cuadd Gﬂ\ \:3)35-'5\ (4—4 3-4 62_4)

Micrococcus spp (< _xSall), Pseudomonas flourescens (ddlliall 48 311), Alcaligenes
spp (B4, Bacillus spp (<t s==l), Klebsiella oxytoca .
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Pseudomonas aeruginosa, Micrococcus spp, Staphylococcus aureus,
Staphylococcus epidermidis (4.s_all 4 stiall),
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E.coli, E.cloacae, P.mirabilis, p.aeruginosa, S.aureus, S.epidermidis,
S.haemolyticus, S.hominis .

(s sSall aall (4 (S.aureus, S.epidermidis, S.haemolyticus) Jix: alé LS ¢saldl aall (s
U (2010cala cadld (s 3

E.coil, Klebsiella pneumonia, Enterobacter aerogenes, Proteus spp, Pseudomonas
spp, Shigella spp, Salmonella spp, staphylococcus aureus, Streptococcus Faecalis
,Micrococcus spp, Bacillus spp.

Oe S ashall cpall & (Sheet ef a/.,2020) a5 S gyl (s cpal) (e
Escherichia coli , Enterobacter spp, Shigella spp, Citrobacter spp.

$ 518l 5 (gLl a8 b s g8 (Bl g1 31 Of il 3 3 (200760303 5 w2 S) i LS
&

Enterobacter sakazakii <Enterobacter ammigenu <Citrobacter
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@ § O A 3l sl A (sl

Bacillus cereus , Citrobacter spp, E. coli, Enterobacter aerogenes, Klebsiella spp,
Lactobacillus spp, Proteus spp, Pseudomonas spp, Salmonella spp, Shigella spp,
Staphylococcus spp.

& (el ) Cpall e Al el L S il O (2008 i i g (samall) milis & yelal 5

Staphylococcus aureus, Escherichia coli, Enterobacter spp, Citrobacter
spp,Yersinia spp, Budvicia spp, Providencia spp, Klebsiella spp, Escherichia spp,
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Salmonella spp, Shigella spp, Serratia spp, Staphylococcus spp, Yersinia
entercolitica, Morganella spp, Edwardsiella spp, Brucella melitensis, Listeria
monocytogenes, Proteus spp.
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