J F M J&é,'rgd.,j)f/.{f

Foeniculum ) &3 31, 4ils g (Berberis vulgaris) Kb,y j a5 o jlas b pSb w51 asdliao

559yl L p1 (6 355L g9 g S Sliwl (60 g (B b plgs 9 (601,851 & yguay (VUlgare

T pole (illone lgmoli €958 T (B Sl guaze dilny ) LM o) o
olllsal Glsal jli aiz (Sigy pole olStsls «(gilug s 0aSails (555555 Lo)ld 09,5 29,0 HLRLS Dlaghos 35 50 )
Ll lsal Glsal jols (gaiz (i psle olSails «(g3lug ls 0aSails (gilug,ls (5 550 axsgal ils ¥
olnl Glsal Gleal juld uia (Sbj psle olRAlS (5ilug s oaSisls dis 5 g)ls J 1S 09,5 Y
maryam_ekhtelat@yah00.Com: J giumo 6doums ¢5*
VWAV 5 o pdy b VWAV/ A5 il g b

oS

5 sl Oloy sl (2l Sl 5l eolimal ol a4y cad oy Conslin 5 S ST (o9 (ileord 5 S5 Jeds 0390
oybas g plxil ao s Ar ol jo Gailuns (o9, b (el 5l (655 ojlas (Budod (nl jo sl 85 )15 4z 930 90 Lo laighe
IS Y 0 assSes wb S gl 28,5 15 5JUT 5,50 GCIMS Sl oolizel b a3l ails olas 3 HPTLC i, b S5 ads,
Sy, oybac obySL as Sl o (MIC) (Saijlssl cdale JBlos w50 0 oolitl (pishlog Sie g )T jo el g,
Jolse G 5o ok oaaline (gl gime BN ICLp55 0 Lot o 32 oo DLl (63 5 B L gl 9 01,401 &) 00 a3, il
ol 1y 093 b Sl ws 1Al ails o K55 ady; o)l o5 a4 ol 5l w9 JUySL (5T 31 cnytien Geaal ooy 3550
obs o BT o Ses el cons b b gl ol gy LG il Lt s o Sl 65 S 25T 31 ol
K kB els bl wls g Siy; ady; sle ojlac b osly sl 5 meaws bl g0 MIC ols (las mls ccusls Slgsan
Sal Cews 4y ol ol 35 (MBC) (Sawss cdale Jilas ogas 0 (P<+/0) cuils ol 4 o ,o ol,bl el 4 e
Pilee 9 2l @ e Sliwl (60 Bras Glie (2olS cams Wlgi oo bojlac pl b oo bl oo 3195 oolaiwl oly ylas a8
el e b 5l 280 Sl i 5 o las G pae (2L 5 el b bao,las plgr oslinul eizman 00,5 o] 51 50
e DLl (63 el sl s (S0 )5 Aty ¢ LG0SaT, 0 Lot 1 0319 WlS

doddo
5 s b keSSl olyiea LS Logas s slagls soboze Ll b
2 St GlaShgn il 4 Cand wady) 2 gl 5o agzse adsl olse Jloinaeye 5 gl
Mosaddegh ) ool sais JUiSU slacisae le,yo S0 B eolaiul e gilug)ls Cas
sels (@nd Naghibi, 2002; Weinstein, 2001 oyl (Mosaddegh and  Naghibi, 2002)
oy Sl b s 5l SLaS 5 sl a9l slag)ls CuliSpas 5 lapacils)lgSee (22918 Cuoglie
ol GnS oslas lagysld b o s sage 5 e sbslen ol 0 Jgere oleend
loojlas 5 glziul olS b 5l b oS 5 5 OBWESSpas in 4z 0 axg g AT Gl
5 2 (29l mlio o (s jsba alS @l oo I0aSs e Dl 4y (il (L ge
Zhang et al., ) 55,5 oo ;8 oolatwls,ge il Cgz 03ynS gl gaiss plxil Cge (Sliiw g
SIS LS 5 sl s &' Sa,; (2005 s ah b b sbeoS s a4 ol
2y 5l S sl asle ol Sleys SIS () Hasanvand et al., ) coul oo 59090 slacles
sels lo odlae plal s e g uSL SS9 E3o90 (e (2016; Heshmati et al., 2016

uLmL.f )| \.\.w) a 9) solaw! 9 w.!g.dbo JJYO )|

1. Berberis vulgaris
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4. Rotary evaporator

5. Freeze drayer

6. High performance thin layer chromatography (HPTLC)
7. Gas Chromatography-Mass Spectrometry method
(GC/MS) (GC Agilent 7890, UK)
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4. Muller Hinton Agar (MHA)

5. Micro-Well Dilution Method

6. Mnimum Inhibitory Concentration (MIC)
7. Mnimum Bcteriocidal Cncentration (MBC)
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1. Muller Hinton Broth (MHB)
2. Two overnight culture
3. Disk diffusion method
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2. Berberine
3. Bis (2-ethylhexyl) phthalate
4. Trans-anethole
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Abstract

Due to the synthetic and chemical nature of antibiotics and the phenomenon of body
resistance against them, using herbal compounds to cure infections and diseases are being
noticed a lot, today. In this study, extracting the herbs was done by soaking in 80% ethanol.
Berberis Vulgaris (Barberry root) by HPTLC and Foeniculum vulgare (F. vulgare). Mill
(Fennel seed) by GC/MS methods were analyzed. Disk diffusion and micro dilution methods
were used to detection of the antibacterial effect in triplicate. Minimal of inhibitory
concentration (MIC) between the antibacterial effects of Berberis vulgaris (B. vulgaris) and
F. vulgare Mill extracts individually and combined with nisin and sodium diacetate showed a
significant difference against Yersinia enterocolitica. Among the studied factors, nisin had the
most antibacterial effect and followed by the extract of B. vulgaris and F. vulgare Mill
respectively. The antibacterial effect of sodium diacetate against Y. enterocolitica was the
lowest. These results were almost consistent with those achieved by disk diffusion method.
Our results indicated that MIC of sodium diacetate and nisin combined with the extracts of B.
vulgaris and F. vulgare mill had a remarkable decrease compared to each one's effect
individually (P<0.05). Results were similar about minimal bactericidal concentration (MBC),
which showed simultaneous usage of sodium diacetate with these extracts can decrease the
use of sodium diacetate a lonely and its complications. Moreover, combined consumption of
extracts with nisin decreases the use of the extracts and the resultant organoleptic changes.

Keywords: Yersinia enterocolitica, Barberry root, Fennel seed, Nisin, Sodium diacetate.
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