[ Downloaded from fsct.modares.ac.ir on 2025-07-31 ]

[ DOI: 10.52547/fsct.18.116.55 ]

‘2"/..@,4;‘/\5_);:.”-\5_)@.\)1 .@GWJA@}J&M

A
SN

ol 2l S @leo g pols dloxo

www.fsct.modares.ac.ir :al>s olu

295 ole dlas

sk GBS G S e o Mo lae ol SL S SIS e

Cf-.v‘»c,vf

i a5 S e desee L 5 o 15 s T Wenl e Jbe Y ) 185

Ol Ol (oDl 3T o &ils (gl oty OIS 5 Ol s O K sy oKL -

Ol DL (Dl ST (S pshe ol Kils O Al ¢l pole 0dS2ils (ol mlio 5 pske 05 8 ¢ lid IS a ol 2l =Y
Ol (S 305 Dl g3 3 o823 cdgin doly (53, 5LES 022l ¢l mibio 5 gk 03 S Al ol IS ant sl il Y
Ol 01 ol 33T oSSty (Sl 018 Al ¢ sz 033 5 ke sdSLiils (e oo 5 pske 058 (LB byl (g pmitils —
.Q\ﬁhom‘w&mm,ﬁuJ,.\,‘L;;)}L;samuu\;\bc_u”)iﬁwﬁ‘m)\wu)tséﬁzu_o
Db el o godlal 33T oS (Olen 5 e Al g ¢ ol b s psle aaSCiils (e sl 5 psle 05 8 (58 gmtils

o AS>

. %

dlae Sl

dd als Cuglie 5 el gl Sl Loyl i NKEs b K34 ST slag,ls 3 eslizul
b Cod g0 S S Gls & ab 5 ddr gy Seedd lagls 3gmS 5 o
s §ASLAs SIS s s ol ) Bar b elel Wis K5 g ST
ot 05 5 e 05 Gls 75U 3l (sla gt 51 531485 e e oy S0
oo 4 edd gl Al ojlas Sl e ppSke Yer g Ve 00 (YO glachls Al e
o5 e Saly LS s 5 ookl b 5 o e Sk AT gyt s sn 4 OV S 5
S5l Chle Plas e A3y e 05 5 St 0 S Sl SL ) e £
@b Gl s cdy By 4 MBO) 56 (Sais el fila- , MIC) 50 s,
Al o )3 golsime SRlBl w593 @ Aily Sogar Fised S S o)las Al
22 P /00) s S e p B L aglie 53 Cute p 8 Gla s SL oh g Lo SSL ) 5 aile
4 bap s oa i phe Al ld sy Sl e e S Yol
By ks WYLl psoge s Waedle o e Yo bl fay esSsS sy A
25 M S 5 i eSS sz s M Ao o2 MBC s MIC b 5,
Skl S Glls i ged gy o gbas Zls o pe i Migell 5 (MLt 3 (555
S G (ST Al Gl el ARl Ol 4 WIS e 45 ddl e gl 6

335 ) el Il 5 e, 4 e, O & g K gl

Pllis sla gyl

VYAA 0¥/ 1S58 ju sl

VEC YT 5y sl

1SS wlls
c;};«jj‘}a._j Caaﬂﬁ e‘)La_G
Ay (:J& aJla

(e p S 5 e o S slag SL

10.52547/fsct.18.116.55

(L J s :
yasamin.latifil31@yahoo.com

00


http://dx.doi.org/10.52547/fsct.18.116.55
https://fsct.modares.ac.ir/article-7-32272-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-31 ]

[ DOI: 10.52547/fsct.18.116.55 ]

dLQU)J\?A OJWLSJL:J:SLJMQ\JJ‘ By

OLKas 5 ikl s

Glacn 5 31 o, AY-20 (gl 55 sad Guilul L 35S
O30 b olmn isad 1y O il Cond ol il
(Pinene) .. s (Camphene) ,s\s (Phellandrene)
3w by sed Ll g g a8
Sl O L3 Ao L3 £V Jluie 4 & el (Citral) JIze
(Geraniol) si3T Jssls @bl coplp odle 345
sldis 4 5 (Citronellol) J4ks z (Linalool)d L)
Al s (Nomylic aldehyde) sy aswl 51 oS
[V sA] <l (Anthranilic acid) Ll 1

spdie W5 Ol 55 G iemd o Ok 18 350m YL
gl ediS W g el oo Lla Ver W L oll &S
3 Fised skS Mg sl e s e sled 4 e
23 Sl Ol 3 dgams ol oliS U5 s S350
Frsed W5 R O a Ol Olss, adles 5 Ol
4SS 5 ol o OB e bl 3 pd e o pens
357 4 b Ol s Ssed WS St elis
[a] Llesls olazsl

ol5d Gadimts 53 o S A, Sy ols 5
45 Sl e Jshe 0555 5l ad S50 Sbe s 5 sk
oSt sl [1e1Y] 25 5 o e sl S (5250
e sl Wl s 4 s Sls 5 il b
ool falS Lu g sdliS glagsles Sy alS Ol
Sl a5 505 Sle O senlidensST 5l (515 5l 5 sl
S5 T St sl Sns [IY] Ll ok ey
et Sl 5SS Lol oy 5l st Baes s
ol GdSsl, G35 ot w B 1) ol &S cladl
GdSle 055 gl 5 (5l glaly 5 SheS IS0
O elaal Gy b Sl s S 5 sl e 68 4 058
Moo b OpelinS) Gla miSTy ol sadISsl; 4
odaze Sldllae Sus) oL cdld  ogde L S e
03,5 S Jsb laclas 5 adsd o5 Seds e
LS s 5l 6l o G Solr 555 0 Esl &S ol
LSS cen D] L pled ek IS
oz Ol e S s sy ek apl eS|
Ul oSsodas s (BHT) 85 Ssda

2. Antioxidant
3. Butylated Hydroxy Toluene

01

dadas —\

Gl ol jae Sl 4 a5 b OIS a3 0l
ool eSS 3 eslinal Olalgs (S 5 gloand liE
GlRl e U ks LS ale 5l e e sk
e el IS a5 1 g8l Ol
el QLS 5l Grie SLS 5 romed LSl D520 pland
a5 OF OB e 4 Lpd o 030 5 oab S5
D] s o e 5 lesd 515

Moo s s slaslS 3l Lol olalS 3l eslexd
el @l sl el Ol L e
S sSends SLS 5 ae Olge a baojlae 5 syl
Sl ol e el e s o5 ol OllS
slest e A5 s olas pLsSLAS
AR Ll b 55 ASLE sl syl oS sS sLlen]
Sl 4 gsdane Sldlae js plde slge 3L C)b'- B
Y] el odens

slee M5 5w bt o oy gbld iy W2le
ot 03381555 sk s AiS U me sl 5 Cudle ( olds
£ S Ao MY S cd s ey e L e
sbslen 3 dle o 0L S Bl (e gla) 50800
Sheslinal 33 ol b s cplply e s
O35k Slapslly S Gl b 2al8 g ola i
[Y] a5 o olem! ol 4 13

S s JB ol psls mls asdS aas aw 3 Lo
sl S aslie bl Loz S W5 1y S o
A e SL S sk (el Bl L5 el 4y ol
Olye 4 S Slasls a4 Caws S5 5 bS] Conglio sl
ol [E] ls (S5 Ul L5 e MG Sleys Jelse
5,8 rL?L}l St cuslie als b 4 bl ool
b e S s lagls CiES bl ol ) S S
[e] sl e

Citrus ) Gsd osfor oS odows o5 5 5ed
shls & ol (Rutaceae) «ubs, o3l sl 51 (limonum
IS &S ooy & liy 5l 28 e 5 Al 13 8,
sl sad [V ol o astlis a0lAnSI ST o 5o

Wl S5 b comse &5 ol i Aol (5345 M

1. Antimicrobial


http://dx.doi.org/10.52547/fsct.18.116.55
https://fsct.modares.ac.ir/article-7-32272-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-31 ]

[ DOI: 10.52547/fsct.18.116.55 ]

\i"ﬁn‘\/\ A)J}‘\\-\ A)Lmi'

G gy Sgoden oslas oL S S Sl andlae ol s

o e 8 5 e 0 S G SU S5 B s

l.a‘_;,‘,)‘,;ly—\'

o 93 d‘f‘:“ o las ag—\-Y

235 o (gl pole) Okt a5 4 S0 slas
5035 05 A sed et S ey Sl e S V0 i
a Loy A dgile ml e 200 5 Ol 2 aes Bl e
wWalgys b skl (SOU O s 5 cele VY ool
Soo op Bl Gl e s A Glo glo LB L o jlas
£ sles S 55 oS Sl am 5 00 L 80 (sles L (golerys
L35 eSS s Som 03T plnil O3 B 5l S Bl a3
J::A ©> D Ja.w}; dol= glas,las 51 (YY YY)
Yoo 00 YO glackls oy /6 (DMSO) aenstsdl 5o
sl saogesl 03 5 Ad e 2 ke U3 Pk Yo
L3 S eslizal T SIMIC/MBC s 5 Sl
skl el LA A o5 S Gla e
S SIS 5 i) eSS il sl
M5 o5 Migolle (5o (55 skl o 5558 52 2l
Copar S8l MRS 5 it bl s st

wg T0lnl gmes 5 ede sl tasn Olesle Sle sk,

Fig 1 How to calculate the growth inhibition zone
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1. Butylated hydroxyanisol
2. Tert-Butylhydroquinone
3. Tocopherol
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Table 1 The diameter of the bacterial growth hole in millimeters at different concentrations of
hydroalcoholic extract in mg/ml by the well distribution method

Streptomycin  DSMO Extract concentratio
(Control+) (Control-) 20 100 50 25
Bacterial Strain

18 - 12 10 8 6 Salmonella typhimurium
20 - 18 16 14 12 Bacillus cereus

18 - 18 14 12 10 Klebsiella pneumoniae
14 - 18 14 12 10 Staphylococcus aureus
20 - 16 12 10 8 Bacillus subtilis

16 - 16 12 10 8 Pseudomonas aerogenes
18 - 14 12 10 8 Escherichia coli

20 - 16 12 10 8 Shigella dysenteriae

20 - 20 18 16 14 Streptococcus pyogenes
18 - 18 16 12 10 Streptococcus epidermidis

Staphylococcus aureus FEscherichia coli

7 e Y
Al Y
, _

. .

Fig 2 Antimicrobial activity of ern concentrations of hydroalcoholic extract extracted from lemon peel; A)
Salmonella typhimurium; B) Staphylococcus aureus; C) Escherichia coli; D) Bacillus subtilis; E) Shigella
dysenteriae; F) Pseudomonas aerogenes.

Misedlo 5 Ll il 5 Gl op i 3ia 5 MIC) ws) 51 ess Cmiles chle Blas (Y) Jsir
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Table 2 Mean minimum inhibitory concentration and bacterial fecundity in mg / ml against bacteria
tested in tubular dilution

. . concentrationmg/mlv MIC MBC
Bacterial strain

Salmonella typhimurium 50 100
bacillus cereus 12.5 50
klebsiella pneumoniae 25 50
staphylococcus aureus 12.5 50
bacillus subtilis 12.5 25
Pseudomonas aeruginosa 25 50
Escherichia coli 50 100
shigella dysenteriae 25 50
streptococcus pyogenes 6.25 6.25
streptococcus epidermidis 6.25 12.5
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ARTICIE INFO ABSTRACT

Article History: The use of antibiotic drugs is associated with problems, such as unwanted side
effects and drug resistance, and the lack of new and natural antimicrobial drugs
that have fewer side effects than antibiotics. The aim of this study, investigating
the effects of hydroalcoholic extract of sour lemon peel on a few of standard
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strains of G+ and G- bacteria. Concentrations of 25,50,100 and 200 mg/ml of
extracts by percolation method were prepared to determine antibacterial effects
and using a well publication method against ten different species of G+ and G-
bacteria, then the Minimum Inhibitory Concentration of bacterial growth (MIC)
and Minimum Bacterial Concentration (MBC) were evaluated by dilution in tube.
Alcoholic extract of sour lemon peel in a dose-dependent manner significantly
increased the diameter of zone to inhibit the growth of the bacteria, especially

Keywords:

Extract of sour lemon peel,
Zone of inhibition,

Gram positive and gram
negative bacteria.
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G+ bacteria, as compared to G- (p <0.05). In the concentration of 200 mg/ml, the

10.52547/fsct.18.116.55 maximum and minimum diameter of the inhibition zone was 20 mm for

Streptococcus pyogenes and 12 mm for salmonella typhimurium, respectively.

MIC and MBC methods had the strongest effect on Streptococcus pyogenes and

*Corresponding Author E-Mail: had the least effect on Escherichia coli and Salmonella typhimurium. Extract of

yasamin.latifi131@yahoo.com sour lemon peel has a significant antimicrobial effect, which can be used as an
alternative to synthetic antibiotics with increasing microbial resistance.
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