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1. Organic extracts

2. Aqueous extracts

3. Minimum Inhibitory Concentration (MIC)
4. Minimum Bactericidal Concentration(MBC)

dsdae —\
(Ysb B Ul il Cgmr ol slaesgsl bl g b
sl 3 chalwe & 5L w35 5 ol (ssle eslel b 5o
3e (K 03 28l SLASTSS 3525 o ple Ll
So Ol 4 g olE e 03 s se gLOSSL ol
PR R e M Sl S 53 Sy S
LS o S o Ll e e SGSS (S
e 9 OV pa e Jleslenal 4 ediS e Ll
adoz Vol sl Lases 53 OS5 SL Coslia il 5l
S Bl e s S Ll Glah a5 LGSSS ()
Glasls & i b Lita 2l e 4 alS (glag)ls
il g i B B Gl ST ol
Sl b ediis o350l [Y] Wil e b ol 5 lse s
O 5h et 1o o 350 340 sl s olS ¢l gobae 3l oxlinal
Sy se dlge G e 0kl gy Sl e i Gl e 4
Sleos Al ails Come )l 3l 5 gl 53 ol 2
3wl glsils slao s [Y] Ll o e 4 (S
STsbadl 5 Jgd b LS5 Joe Jled con3 OLS 5
Shalesls Lo 1, sbedis [ skl S doa
ol as Ol s (g A (SISt 5T aa
oRIP slac b ( Fo e 5 il (0 s S
S5 glac b el lasl 5 UL 5ail s, Sles el
bt Ol ml g Ol e o Olgr 5o 8 U1 [E] ke
Job 5o 5 il e s Jled LS 5 5l age i 250
Gl a8 5,5 Sl o5 e O s (soleze S0 3
P ) Sy Sl iss bS5 orsls L Ll [ o]
b YU Gt T Sl i 55596 5 Lo eplone i
Cailes il e a1l SLS 5 cpl &S [1] ol osls OLES
DB ey 5,50 0550 ol ol Son Saiis 5 Saus
S sl o5 ,S A e3le 3l cble o S MIC a8
A2l ol el s S S By Sl A s
2 Ll als [ pam laes 53 edlS 15 S S me 2l
ol 2 (,..,_:jlf)\bi.f S falS s ST
Oy o 0 a8 0355 0 las  SiS Jlcle @ Ll 5


https://fsct.modares.ac.ir/article-7-31968-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-19 |

W"\/\ B g\-\ 092 ‘QYQJLQ-::I

di\.l.'c @M}(}l&

oy las cilises glacals ags —£-Y-Y

e olEe 03 O ol L b o lias it glaclls
Wl 51 S o olamtt I 5l eslinad L T 5 3 a
25,5l

A, Sl O gl g 4ngs —0-Y-Y

03,8 wlal 3l eslaal b )b S ) s lulind O il g
5 mal sk a sl s S VY0 Yl Jgloe 51 +/Y mL
i Ve Sl Al A ML @ sl Sien Lol an
[

S adls Ol | B ol bl D58
R N B P R
Fagds Sl s Gl eslimal L 0T D)sdS e

CECIL 2502-Instruments Cambridge) Serial
-o3lul \Yenm 40 Jsb s (England No. 125-624

s S

(52 5 gl g 45 =YY

o) Jel l il S s Sen S s 2l 0 S
Sl Osmea J e S e 2 o YO 4y (55 adad 5o
B e i3 S 3Ll 9 Son Lole & gl g 48 g
o) ylone L 0T (OD) (555 anmils 015 ol plSa
b ly As G, MHB) mb S b bug 4l
o ) e el S VX e 03550 s
gl oS b L V00 cd @ gl Lils
Dy]ae b y=-MHB

Ll oolas g9,5e 4o cdld b5, -V-Y-Y
mle e 55 23,5 bl b, 5l eslinul

AV VYo ppm Joli o jlas o Sl clals mhau 2
S lagnlesl bl (gl s ags Verr 0re Yor YO
A e s S el mle 23 sl Oyl i
,\.:JssJ;J:sq);om@&j)4s>)\xu\@wc.u;\
bl A Ve G ke s ez Vx0T sl
wf ¢ bad) 5l () e SOl e 5l Dl o
BL bl ) SO s S wlsl alS sls oslas 5l e
53 (e JR8) A, S Olpe & 0 20 S LS e3le
Ao Soebb JaS gl e @S b

oslital (OWIT S e o5 5 5 HPLC Grade el s
A

N A

g go5 g tw oslel -V Y-

3 SPr ey G D S 5 At ) Lo e
I S ol S eslial b5 a8 s il ey
laates 5 by Ldod S 1 lades 5 A2 48 S Lol
Six bl b oo sl sl e e Ol sl
o) S b e LS 3y Sl b ey 5 s S
Ll Gl e

Lo las 4 g, —Y-Y-Y

YO Ulpe a5l O piman 5 ans 5 Gy slaysy
b ole el gl s gl b Oy 5 i p S
W3 S bsus O Lolant| M L5 s ay, o810
255 I3 ebliie S g, Cola¥E St 4 e
090 b a3 0 Do @ Sk Sl g Sde ol Sl ey
I Losdoms W5 5 S T on S51 D> 5 Wl 00 e
SR eV e w4 bl S gy 5 bl Lo
5 A Sa mle bw g sdoe Oboy cpl 5l e 5 255
a8 bl L8 - L Yl e -

o 4y el O B3l eslizad b ol aslas £l 5l
Seeram, Adams and 2, b e/ ez YO/AO
LT elas gl [AJas olwit (2004) Haraly
Ye/te/te cond 4 Ol Jgle [ Ogal D51 eslizad
b il 5T 5l 5 [A] (25 4 o mim/ o/ o
IN0) Szl Aewel /T /1 slte 3 ealizal b [Vo] Es, w
g Coamd dw a5 (aze/ e/ aze= +/0 ] VE/0
S Jlesl

3 ()& 36 3) o3b oS 4 -Y-Y-Y
b e 8 5 S

MBC s plasil 51 13 555 2L SL st 51 S o
ols b iS5 Sk glacliS b (g5 MIC
23 Ol Sl il Gl e bl S B s
wils o3 w5 o s S O gl s g K

sl


https://fsct.modares.ac.ir/article-7-31968-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-19 |

el el Glae las s S Ao Sl sl

Ol 5 4wl s

Yo slos o3 ol G el Sl s sl b Sy
SESIy e L bl el 1 i G s sl Ssle w s
G5 o3l gl 0V e dob 55 o e A
A

63 =Y Jolome Sl oo b S2STs sl 5L 5,50 4500 5l
Do A5 5 o Mie mm  fobdes oSy —) Jd
2w SlSt ml cdle ssd e Ol el STy
Obs ols Sty Js 385 <Vl (S1 Jpes S nm
S se5,5 e s GMS) ST 5
358 o Oy wges oS Ve s (TE) Jy 85 <oVl
Y]

Couw 6\.‘:; -y

SN sl 5 oS jskailea S Jsb LS S u:g._uj@u
S Sl S aw 55 0l dnles slael Sle sl 0l
obas 4 by Jpb OS5 Olpe 5V das e 0L
o Al o 0N Ll O Ol e oS el sy JT s
by J5b LS5 Ol VL Sy T (s oslas |
Sl VIV Olse b gy il ST (5 o las w
S wbas 4 by o SJ SLS S Olpe oS
03 S arsloes £1/8 O Oljs 45 A3l oo ates il sl
S gle i sl 4 el ey s oslas Lol
Sl i s kaib gl Jp8 bS5 Olpe U
Oemad (P2 005505 sy by pme Sl U Calie
e (P00 s pre ol S USC L s o las
sodl ly Jeo LS 5 Ol 5V LU O ey
e boojlas gy g s a4 by e Ol o TS
olas w5 J5o LS 5 Ol o 5V JT 6 ool
S ol s elas 5 Sl |y Olpe op i b 5T
sloglas g olS 5 s s |y Jgs OlS 5 Ol
ML e 25 Do e 4 Ol e

T g b sl 6 ojlae =Y (g JTolas )
& oolae =0 Ul Ol JTojlas —8 cwsy T (5 o)las
djk;e)Lap—V‘)L}\gTQ:jL:.ﬂj:ﬂLgo)lﬁaj—'\‘w&J
osbw sl (g ojlae -4 s ol 6 oslas —A LI O

AQESPRESZEWY

AKA}

Al e ke OF A e s s S Ol s
A Glaoslas Glacs; 4 05 Ko O saslw g 0353
Ao esle Clle 5 s S gmilin s OAS G3,5 Zsls
55 bk ged (3l aslel b sylge ) 45 s dalpr o S
A2 oole slacd; 5l S a4 lp el s w8 8
oa il sl el e U8 S B S
el Sl g A3 B S B s dd s S Dl g
Ml (J29) o5 Koo b o3l 8L 28 551 e ol
Lo /oML s 503 p s bl ) Sw v/
Llses ol 5lee) mly w3 wlol of o &l cuis
MHA (55 coby mlaw 655 D Ao gl 5l oslizal L
sl (I Al § s Kl e Boas esly S
Sk s ba g glS sl Wl Foled o3 S A sla S lS
Slles ool [V] sl sae Yor B YO 550> 55 L el
e 2 R se il S 5o 5 baeslas sl S a ol
Wl St 3l e S el Bl b o IS
bl sadyd 51 S a5l s Ksle s YV s 138
T oger Jo ol 028 Lame G55 p b S
iy pde bl edalin S Lol e 5 23S ol
LN s (8 Gl 3t S a1 5 S0
P a P sl S5 ChlE e A-Y-Y
A g — 5

A = P oo el 2 IS sl I8 L Ol
Gy e Ve a3 ad e o/l as (5,8 el
e Vol 5 A s ) eV e L s 1) el
—ods e i) e /0 e s WLl O 4 O 2
Glos 5> 45> § Sde w35 a5 sl O 4 IS s
Yo e Sl S 2 e V0 e S e (5165 L
oloy a4 Shie ST L 5 03,5 bylsen 5 e3538l Ao )s
Lo by &gl Ol Oy Cele ¥ 0boy e 31 s A
Jlas 5o gl VA0 mpe Jsb o e s il ol
Al ekl g Al

T BTN R K VOO 4 BRe<{ ERCON | PSRRI B
(Je5loder JaSe ) e @5 Y-Y) DPPH

=) b (6o Y=Y sl L wsed s splklal Uy 588


https://fsct.modares.ac.ir/article-7-31968-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-19 |

W’ﬁ/\ B g\-\ 092 thn)Lq.:r

Table 1 Total phenolic compounds, Total anthocyanin and anti-oxidant activities of different parts of

pomegranate
Group A B C D E F G H |
t‘(’:tjrlnphen‘zihc 551.07+ 59111+ 57171+  63.577+  72.063+ 65623+ 56923+ 70884+ 414+
pounds 27.581 17.684 31.3 2.750 4.29 527 5.64 8.153 1.623
Mean + Sd
Antg(‘)’éay;nin 1052+ 23601+  184.8+ 64569+  612.85+  669.06+ 8349+ 56776+ 28.388+
14.796 75.202 144.82 119.64 22.525 6.919 2.727 5.453 13.634
Mean + Sd
DPPHusage  0.0049+  0.003+  0.0034+  0.502+ 0.390 + 0352+ 1155+  0.199+  0.664+
Mean + Sd 0.0015 0.0007 0.0008 0127 0.085 0.102 0.255 0.126 0.089

A: aqueous extract of pomegranate peel; B: organic extract of pomegranate peel; C: anthocyanin extract of

pomegranate peel

D: aqueous extract of pomegranate juice; E: organic extract of pomegranate juice; F: anthocyanin extract of

pomegranate juice; G: aqueous extract of pomegranate seed; H: organic extract of pomegranate seed; I:
anthocyanin extract of pomegranate seed
Sd: Standard deviation
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Table 2 The results of the antimicrobial effect of extracts of peel on salmonella tiphy

Dilutions of extracts of the peel in ppm

31.25 62.5 125 250 500 1000
organic extract + + 20 - - -
anthocyanin extract + + 8 - - -
aqueous extract ++ ++ + 19 - -

++ shows the high growth of microorganisms, + low growth of microorganisms, and - lack of growth
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Table 3 The results of the antimicrobial effect of extracts of juice on salmonella tiphy

Dilutions of extracts of the juice in ppm

31.25 62.5 125 250 500 1000
organic extract ++ ++ + + 27 _
anthocyanin extract ++ ++ + + 30 }
aqueous extract ++ ++ + + 42 .

++ shows the high growth of microorganisms, + low growth of microorganisms, and - lack of growth

Table 4 The results of the antimicrobial effect of extracts of seed on salmonella tiphy

Dilutions of extracts of the seed in ppm

31.25 62.5 125 250 500 1000
organic extract ++ ++ ++ + + +
anthocyanin extract ++ ++ ++ + + +
aqueous extract ++ ++ ++ + + +

++ shows the high growth of microorganisms, + low growth of microorganisms, and - lack of growth
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Table 5 The results of the antimicrobial effect
of extracts of peel on staphylococcus aureus

Dilutions of extracts of the peel in

ppm

31.25 62.5 125 250 500 1000
organic 9 i ) ) )
extract
anthocy
anin + 4 - - - -
extract
aqueous 4t i n } } }
extract

++ shows the high growth of microorganisms, +
low growth of microorganisms, and - lack of
growth
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1Table 6 The results of the antimicrobial effect of extracts of juice on staphylococcus aureus

Dilutions of extracts of the juice in ppm

31.25
organic extract ++
anthocyanin extract ++
aqueous extract ++

125 250 500 1000
+ 10 - -
+ 12 - -
+ 32 - -

A0 Chle 3 g skl 55U S elemsS]

Sy ade 05V S el Oyps adl Al e SIS

++ shows the high growth of microorganisms, + low growth of microorganisms, and - lack of growth

Table 7 The results of the antimicrobial effect of extracts of seed on staphylococcus aureus

Dilutions of extracts of the seed in ppm

31.25 62.5 125 250 500 1000
organic extract ++ ++ ++ + 13 -
anthocyanin extract ++ ++ ++ + 15 -
aqueous extract ++ ++ ++ + 32 -

++ shows the high growth of microorganisms, + low growth of microorganisms, and - lack of growt
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Table 8 The results of the antimicrobial effect of extracts of peel on Bacillus cerous

Dilutions of extracts of the peel in ppm

31.25
organic extract ++
anthocyanin extract +
aqueous extract ++

125 250 500 1000
10 - - -
5 - - -
+ 12 - -

++ shows the high growth of microorganisms, + low growth of microorganisms, and - lack of growth
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Table 9 The results of the antimicrobial effect of extracts of juice on Bacillus cerous

Dilutions of extracts of the juice in ppm

31.25 125 250 500 1000
organic extract ++ ++ + 14 -
anthocyanin extract ++ + + 17 i}
aqueous extract ++ ++ 23 _ _

++ shows the high growth of microorganisms, + low growth of microorganisms, and - lack of growth
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Table 10 The results of the antimicrobial effect of extracts of seed on Bacillus cerous

Dilutions of extracts of the seed in ppm

31.25
organic extract ++
anthocyanin extract ++
aqueous extract ++

125 250 500 1000
++ + + 5
++ + + 9
++ + + 23

++ shows the high growth of microorganisms, + low growth of microorganisms, and - lack of growth
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Table 11 The results of the antimicrobial effect of extracts of peel on Escherichia coli

Dilutions of extracts of the peel in ppm

31.25 62.5 125 250 500 1000
organic extract + 10 - - - -
anthocyanin extract + 4 - - - -
aqueous extract ++ + - - - -

++ shows the high growth of microorganisms, + low growth of microorganisms, and - lack of growth
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Table 12 The results of the antimicrobial effect of extracts of juice on Escherichia coli

Dilutions of extracts of the juice in ppm

31.25 62.5 125 250 500 1000
organic extract ++ ++ + 10 - -
anthocyanin extract ++ ++ + 12 - -
aqueous extract ++ ++ + 38 - -

++ shows the high growth of microorganisms, + low growth of microorganisms, and - lack of growth
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Table 13 The results of the antimicrobial effect of extracts of seed on Escherichia coli

Dilutions of extracts of the seed in ppm

31.25 62.5

organic extract ++ ++
anthocyanin extract ++ ++
aqueous extract ++ ++

125 250 500 1000
++ + + 10
++ + + 11
++ + + 26

++ shows the high growth of microorganisms, + low growth of microorganisms, and - lack of growth
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Comparing of antimicrobial activity of organic, anthocyanin and
aqueous extracts acquired from different parts of pomegranate
(peel, juice and seed) on four pathogenic bacteria Salmonella
tiphy, staphylococcus aureus, Escherichia coli and Bacillus cereus
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Nowadays, the consumers are extremely concerned about using chemical preservatives in foods and
tend to use safe natural food products with healthful benefits. Pomegranate can have such a role. In
this study, the antimicrobial properties of the extracts (peel, juice and nucleus) such as organic,
aqueous and anthocyanin extracts extracted from different parts of pomegranate were examined and
the minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) on
Staphylococcus aureus, Escherichia coli, Bacillus cerous and Salmonella tiphy were determined using
liquid dilution susceptibility test. According to results, the most inhibitory effect was related to peel
extractions. Minimum inhibitory concentration (MIC) was related to organic extractions and
Anthocyanin of peels which were effective in concentration of 62.5 ppm on Staphylococcus aureus
and Escherichia coli and had inhibitory effect on Bacillus cereus and Salmonella tiphy and also,
organic & Anthocyanin extractions of peel had bactericidal effect in concentration of 125 ppm on
Staphylococcus aureus and Escherichia coli and in concentration of 250 ppm on Bacillus cereus and
Salmonella. After, peel extractions, the most antimicrobial was dependent on pomegranate juice
extractions which aqueous, organic and Anthocyanin extractions in concentration of 250 ppm had
inhibitory effect on Staphylococcus aureus and Escherichia coli bacteria and in concentration of 500
ppm had bactericidal effect on bacteria. Also, on Bacillus cereus and Salmonella tiphy bacteria in
concentration of 500 ppm had inhibitory effect and in concentration of 1000 ppm had bactericidal
effect, of course except aqueous extractions of pomegranate juice which showed inhibitory and
bactericidal effects respectively in concentrations 250 and 500 ppm on Bacillus cereus bacterium. It
can be mentioned that peel and pomegranate juice extractions have high antibacterial effects for high
phenolic compounds and high antioxidant activity and it is concluded that phenolic compounds and
antioxidant activity approximately have direct proportion with antimicrobial activity.
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