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1. Salmonella
2. Listeria
3. Yersinia
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5. Salmonellosis
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4. Ziziphora clinopodioides
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12. Typhoid
13. Paratyphoid
14. Bacteremia
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6. Zoonosis

7. Salmonella enterica

8. Salmonella bongori

9. Salmonella enteritidis

10. Salmonella typhimurium

11. World Health Organization (WHO)
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Fig 2 Mechanism of Effect of Essential Oil on
Bacterial Cell Wall.
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Fig 4 Extraction of Ziiziphora clinopodioides
essential oil.
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Table 1 Chemical composition of Ziziphora clinopodioides essential oil by GC/MS analysis.

No. Reterzg(r}r; time % Components Kovz(lltzll)ndex Type
1 11.00 0.15 a-Thujene 928 MH
2 11.38 1.34 a-Pinene 935 MH
3 12.27 0.29 Camphene 953 MH
4 13.71 1.40 B-Pinene 982 MH
5 14.28 0.30 Myrcene 993 MH
6 14.87 0.34 3-Octanol 1004 Other
7 16.27 2.05 para-Cymene 1032 MH
8 16.43 0.37 Limonene 1035 MH
9 16.63 8.01 Eucalyptol 1038 MO
10 17.96 0.61 v-Terpinene 1064 MH
11 18.68 0.86 p-Mentha-3,8-diene 1078 MH
12 23.19 3.45 tranc-Menthone 1168 MO
13 23.65 4.79 L- Menthone 1178 MO
14 23.85 1.39 neo-Menthol 1182 MO
15 24.05 0.95 Borneol 1186 MO
16 24.24 0.88 Isopulegone 1190 MO
17 24.37 0.47 Terpinen-4-ol 1192 MO
18 24.97 5.46 v-Terpineol 1205 MO
19 27.38 33.10 Pulegone 1255 MO

20 28.08 2.52 Piperitone 1270 MO

21 29.82 1.02 Thymol 1307 MO

22 30.24 10.60 Carvacrol 1317 MO

23 32.07 9.33 Piperitenone 1358 MO

24 38.72 0.21 B-Bisabolene 1515 SH
89.89 Total Identified

MH: Monoterpene Hydrocarbons, MO: Oxygenated Monoterpenes, SH: Sesquiterpene Hydrocarbons

Table 2 Results of MIC and MBC tests of Ziziphora clinopodioides essential oil on Salmonella

typhimurium.
No.of Tube 1 2 3 4 5 6 7 3 9 10 1 12
Ratio VI 12 U418 1le 152 1/64 1128 1256 Tositive  Negative  Control

control  control  sample

Essentialoil 50 o5 155 625 3125 1562 0781 0390  0.195 - - -

(%)
Concentration o & 55 (125 00625 00312 00156 0.0078 0.0039 0.0019 - - -
(mL/cc)
Concentration 50, 550 125 625 3125 1562 78I 3.9 1.95 - - -
(uL/L)

Turbidity Clear Clear Clear Turbid Turbid Turbid Turbid Turbid Turbid Clear Turbid Clear
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Table 3 Determination of MIC and MBC.
MIC MBC
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In recent years, the attention of researchers to common diseases between
humans and animals (zoonosis), control of diseases and food poisoning
of animal origin has been very high. Due to the importance of meat in
the transmission of pathogenic bacteria such as Salmonella, in this
study, the control and reduction of microbial load of this dangerous
bacterium was studied using Ziziphora clinopodioides essential oil
(ZEO) in vitro. First, the Ziziphora clinopodioides plant was prepared
and its essential oil was extracted using an industrial clevenger
apparatus. Essential oil compositions were obtained by chemical
analysis using GC/MS. The results of the chemical analysis showed that
Pulegone is the most abundant compound in ZEO. Antibacterial effects
of ZEO on Salmonella typhimurium and Minimum Inhibitory
Concentration (MIC) and Minimum Bactericidal Concentration (MBC)
were determined by tube dilution method. Experimental results show
that ZEO has an antimicrobial effect on Salmonella typhimurium and
can be added to food as a natural preservative. The Minimum Inhibitory
Concentration (MIC) of ZEO for Salmonella typhimurium was 125
pL/L and the Minimum Bactericidal Concentration (MBC) of ZEO for
Salmonella typhimurium was 250 pL/L.
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