[ Downloaded from umj.umsu.ac.ir on 2024-04-18 ]

‘_..5&&5}3 Ul

LSt swsw 59, (Citrus grandis) ol )y wilw! GlamSTus g U wSbas Cullad Jb ;)

7 olsa ale ihiae  jge Lelad Bane
VECO/OYYY B G b N YRAANY/ Y s b

Gan wilaid 5 )15 ol axginsse b Ssn il b dwlio 10 Sy () 525 5 FeS il (B)lse (Rl Sl 4 al DL 5 1B g Ao j iy
et il gl Slos ISl B (53 5 catyls oS sy 5 5 2 bl ST § Sl Sl sy ko ol

ookl b (65 Guilasl (y3le cpmnsl)) Wi (5 yglenz LS o Dligizs 550 Sl cod ol Jlods 5 alls ol Sy g Cungy ) By 9 Slge
3 IS 55 Sole LS5 g, b i &y SAES 5 Sy Bl i b 55 e el (ol 5 S i gl oK
A eolaul ol T JGal) lae oy sl J0ly s cled glys Joslhoun Jo S = V- Jiid 60V Gyne jl Caizman g (ighlog Ss

b anslie ;3 (ohls S Guilal (S poboay 013 Las (Glagleo TVIOE10) (ugh (el 5 55b (595 2 S35k S (n i S p oilol aaiSly
3 s s 3,5an Y Uyl i b 5751 55, 1 S ol sy e i 3 ol s e Sl S o, il
2l Lsga,s5] elisessge 5 rustis) usS555,500 s roshysl sS 3 phdlis] bl sl G S (55, 2 Sy (il (S5 )f3k c ke Jilae
Sl les HIC 4. Gliwe oyt S (wilal il (a5 o131 Gla JSGol, lae olime (milil cale al38l Lol caws @y o e 0 p,55,500 < /PY
s il LS 3 (559058 Dygeo 40 0l i (568 ST 0S5 ol iSL oo plss slyls Guilil eae] s dy gl elusl 16 S AR 9 Gy
5 o il ls 5 S5 5 3 et ol S s i 5T s e 50,0 Slaios sl o e

@bk el (JKoly ad puilul (lls rojlgads

Voo j:S‘\'ﬁ"—\'O\ J"‘(")LG':. o leuds cf};;ww‘g.\ ‘é.&ﬁ c‘,l.ﬁ« Q\.J\hﬂd;u

FAEYVAYAAASOYF 1 als s g cohionald gl olSiils ke (55505355 5 pole yivin :duilSo a0l

Email: mostafaalamholo@yahoo.com

3l g 009 Al e dix Cwead Gl > jeiS o rds Slge doude
ooliitul (i 5 (pde il o 5 (Sloys oS o (2l il Silise 595 oge 5 Sy SS 2 L SHL 2By ol
(0) s g P r JHlie )3 (99,50 Coglio dn g Sude a0l
Sy oz 5 Seileg, % SLS 5 (sl Lo il OBl oz ) Slagdod 4 laiadils 42g5 o Aol
el g,ls sdee B jlas gyl sl slagyés, (F) wil oo 3 ob dl lacigac ade Jhe dam o5 Sens LS 5
aloads JoSt5 Silog)l 5 5 (loans LS 5 09,5 90 5| gl a3Vl (9565 wlie 5l Loy ng 5 Lag, L8 o S
RNA DNA sl 6,55l L Gl slagés, (V) 95 9 &mbe Dl 5 il slagés, (1) celonys 57 alS
sy Jobo )3 (Jsko 05l it 5 Lo Loy oy an o s 4 oLF Gilises glacad 45 siiwn (g lare
A) B9 o S S gu 5T oo O3 L alidie Sl el 3o e b il il (g5l LS e 0gue Ewgy (Y)
S milal siile (oS 5 slagls plp j0 (b ST Coglin sl s RSesl (gl (1) w—ilbioe (29500 5 shane slocS S
wiloa s aislw oS 5 S5 51 a5 olag)lo b awlie yo LS oS Y 68 bawgs Guilel (529, Sl (256 St e S
Glos S lie 5o cote )5 glas Sl (V) Sl e al 5 2ol OllS jleslitul (F) cel o plul VAMY L 5o

Ol Qe b o 50 o851 (635 5LaS 00 ils ¢ ALS (655 555 50 05,8 (i)l b )lS Sl '@U‘
(J e oy 58) s g hEal (135 o200 05 (S350 55 5 pale smndl (635 58T 055 ¥

yey


http://umj.umsu.ac.ir/article-1-5023-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-18 ]

e g o (sbnd e

b o lutinl by (gg, (Citrus grandis) )b (wlel Sl as 5 ol xShas culld L)l

vs—tis ) s 55 55, S o (PTCC1447) pyogenes
oelcvg—w sl b (PTCC1110) Micrococcus luteus

Escherichia Js5 Lz, .5/ (PTCC1156) Bacillus subtilis
Mgl Shigella boydi su s s (ATCC25922) coli
339051 5Ug, 0l (PTCCL1609) Salmonella typhi i
oolgegos o (PTCC1221) Enterobacter aerogenes
s PTCC1181) Pseudomonas aeruginosa /)',_;,fj;ﬁf
Staphyllococcus aureus _g5,sl ws 5o 5o L sl .l
D A Hlaes il Sy pele olKidls 51 (PTCC1189)
el 53 RSB - Jolas (555 el il
(Vo) ol s

DT 50 Saly Sl gy 41 2y bas collad

clile an 5l alS Lull ol Shas cled s
ook po sl ool il oo e S See ¥ g Ve )
iy 31 ol AL sl il ) il Sao Fee 5T ee )
@& Pl idgySea Fev g Ao Qe o cig 4 Ol ki
oz SiS Sl 2,5 J> (DMSO) oy LeSsals o Joe
ST e ish g Oyt Jge ctS e (55 1 Lo S
Bt e 5 Sl CtS Lna 45 o a3 L loSaly
Sal> 5 bl ul 5l S5 o iz glaclale 51 2ty S
(V)) ol s

o555 Ve e b el Sy 5T (sl
IS lgiear 055,500 0 GenslnS ol s S (5T
e J5S Glyed S sily s Jie 68 Pl g (F) Sue
Gl s oSl o, (Swlesl alla ,ld ojlal s bl
A 6503l e e oy Sl

T S cdale fBlas o " Syl edale fSlas

Sy 5l (FasST g Sl chale Bl o i
(YY) s oolizial o ighlsg S &l g, b byl ails 48
g S5 iy i i agoma Sl iy San 0 jslite Sy
A S Ve ol Sl 4o b wisy ) Sale A7l pls
e Sen Vet s Bl 2 (e )55 ,S00 ¥ o lae
Aol 5T Sl b a5 md 4 5 33 Saly & sl Sl
VYO YO D e ) pgs o Jb o slocd, alowl o 2l

15 ol s Kbl o iy G s 2 0535 15
MOX VA Jolas (5250 (gpmilmges 5 525,80 0 5T al> e
At L2l oy Sen slacSaly 4as 4 2 o 3 (55T
oo gl 4z 0 YV los jo el Y e a4y ey o

3 Minimum bactericidal concentration

yeg

St Somlns (LS slvojlas g (bl 2l 5o hie oS
Ao bzl Sl GlS e puilal () 0) wio oo i
OF) 655 as 5 GhSTocs (1Y) 2,56 os (V) oS
i Wl e e By e igad =T g0 wiile (LS 5 0 ily o
Cemsgy 95 2 oelssl 3l i 5 W1 05 65 W s
29 ,5endb ply3 sl ST a8 aleas 3,15 oS e
Casgy o)l g,Se 25 5 ST 05 olss (VF) wiil oo
O0) ol s 5155 Sl
9550 2 Zanols b a3l SIS Los (g (63 oS 5
@9l LT (VF) cosl oo 55T Js s Cegy el )
al s als cel oSl ool ool b oluS 5 gl
AOV) Sgdioo Ol 85y 9 0 pac g (8 slags Lo
Sl 5 5 Jolo sloliid (o prolie 1o 55,008 ooy T 51
OA) asS baas bl ST blae (o 1) 005) 95290 calizee
STl odld s aigiadls 5 (b LS 5 5l 6 ke
Gla o], FarSog )l cools 5 olils Sansadls wibs
5 2brSlas colld (o p Gl ol 5 Ban an il e
S lliwl g 08 ade ol Cangy 9 Sy Huilal glauST s

ablor 2alesl bl o ol 5L

WS Uligy 9 9lse

5 orlalinz Glo Siign T ale aamib Slgo
i g slacaS laze (plnl = OIS RD <S8 5l g
Lo 6, (GledT oS )

(535 bl g 3 0LS (5591 2nx

Cawvgy Jolss o2,25 mogh cpl o eolatwl 090 2LS slge
325 Geamaly)) ol Jos ) Citrus grandis glls o5 S 5 4
W g pslaez plhwile bl SLS o Sligiz 35 pe ks
Ol b judais hg,y 4 yoielS ol 5l esliwl b (6,05 il
o5ba S g Sy y05 5l SV e glae (hay 28T O )50
Sl slo o g &)l el 8 o 4 ST 3o 50 oubit ne
9 aA_.Z@LA )2.1915 oo a..\.:.;.fo)_.w L;ledJ9J )‘ Jyee )\ o=
0O i 650l Sl o ol 51 eoliiwl b (o

9 ylbiwl (1l 5L g g Ak

Bacillus cereus g skl : oL 2SU sloays

Streptococcus  yie0 yusSsSsiy il (PTCC1247)

! Agar well diffusion method
2 Minimum inhibitory concentration


http://umj.umsu.ac.ir/article-1-5023-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-18 ]

Voo Y ¥ a)la...'(': Y 0)90

3 pole Olalllas dloxe

e Jlsl gl 5 GSs sal b eSiles agliie 5 ol

Ladasly
(b bad collad (o)

3 Cailos dle lad o3kl ¢y gunlisSSl 5 Sal> o 5

S 5 iy Sl aSaly bl s 5551 a2
A enleSsilon de 55 Dl 51 s Son 07 (sl 45 e
al )Ja.e Bl el s L;Lmdf';.ﬂ.g Ay (S9) 6?..\.3)‘0)‘[.3

ol 0l 035l (V) Jgoz 0 obySL dge six ade

ALy S p oelel 4 barye SWloil Sl oo S
S9) 2 Sz bl g Glogdoo TYIOL410) (uglpor (wpbewsl
oo e YVIBRAID) gyl 55550 650
A8 9 e 2l Sbas 1S il (IS j9bas a0 Soaalin
5ol plid gy uilwl b anlie 10 (653 5 (SW5lesl dle
9y S p bl Jl s (o 05980 Be g Ve lacdale
Sy il 5 3559,5] 55l ,l g st ushenol slos 7S
5 s ropbel (ustiy) (s 855 50 la L s, 2
092y ol Siger (5l b avalio yo 39,5 25Ty,
Sk Sl (e e85, Breocdile jo 5 il
Ay (69 3 il g pns S (I b dslie o (5
13 LS Gughrw ughel 555

0,5 edalde (5,905 O] ;0 a5 28, (S el 4sSTl
adale Jlas s glp o b a5 b o MIC lsieas
b o )3 (655L 0 pae ol glaSaly ((Saiis
TV slod jo celw YT o 0 g S BT giim Joo oS
Ay ol 40 a5 E8) S o ool B gl ax o
(Vo) as a5 b s MBC (lgieds 050 55 sonl i (5 ,5SU
K| EJO] B Py JON-SGH JURLATRN YR S 2VE PPN ERE V-
S e (55l S0 Saly g (Cote J505) Glprear 655k
i 458, 5 (ke J9) 5L s 5 uiled 5y
DPPH" (Jig) a5 IS0, 5T cadled cun 5o
5 S il (29, 5] o0liial b ST S50l collad
P - V-Ued (o0-Ve¥ G pae o plsl (YY) )L
F slacdale s cpl 0 .000,5 eolawl (DPPH) s luue
SnysSl 5l 5 anad Gullol Sl hos s p)59,Se Vo g A S Y
Cdz 4z o Ve lasm (VF) al eolaul o lasbewl lgieas ol
S8 fagls OV gm oo 55 iasbyiSan oo L ladisas
Sl ICy. o aaloms S y5S] sl ¢ b il ICy. 5 (¥ )
Ol3T GledGaly oo )0 00l el a8 el aiges 5l ilale
Gkl JKol, (T ellsd ao)s lhee 095 o DPPH
33,5 alre 5 Jge b
o1 Jyaly (Sl sz yo = SOV e - Wi o/ SOV i

tsybl 36T

als’ aly b b o jnS (g3l B o gy ol s

bl o lailin) g iz (55, (2l Cangy 5 S Guila] Giliie lacdale (i (o) (Saiylosl dle (ks :()) Jeus
(o o] slast . Siloe)

] Sz &L
OmolaSglig i el (G e 0,5 9,500) clile (G e 0,5 9,500) clile
€. Y. \e €. Y. \e

<¥YEYA/0 <[OYEYA AFAVIA==2Y A V£ ARVIAEVIA YOt /0 Y010 Va+) B subtilis
< [FFEYANO <¥YEVQ/PP Y0+ /0 YY/O£-NY RETR VY0 /0 YOIOE- 10 Y010 B. cereus
< [FFEYANO VY. \O/OENY VFE) VFE) ARTIA==2YIA \#E) ARIAEIA S.aureus

Ea <YYEYY YVIOE- 10 YY/O£+/AA VI OE- D ARIAE2YIA \Y/OE- 1D A=A M.luteus
<IYYEYA YYENPID YY/0+-10 Yet) VO£V /D YV o-10 YA O+ 1D VOIOE- 1D aerogenes.E
< [OYEYY VEYA/D Yot . Y010 YY£) YY/OE- 10 YY£YV/O YY/OE- 10 S. typhi
< [FPEY SO DAREAR VPOt XY VFE) ARRIA==2YIA VFE) \Y/OE- 1D VV/OE Y P.aeruginosa

42,2-diphenyl-1-picrylhydrazyl


http://umj.umsu.ac.ir/article-1-5023-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-18 ]

e g o (sbnd e

b o lutinl by (gg, (Citrus grandis) )b (wlel Sl as 5 ol xShas culld L)l

<JOVEY YD AEARVIN VYIOE- 1D VO
CIVYEYND < [OVEY - VYIOEND AEN
< [FEEYVID QINESRY VE/O£V/Y VoYY

ARIASIN YAOEIYY VZIOE- /AN e E. coli
Ve /O£ VY AINIAEIIN e ARVIAEIIN S. pyogenes
aVdE- /b VEIOEN VEIOENIY VY/0E- O Sh. boydii

355535 gyl S sSpeSli ] ekl ugl il
2 eS9See IV Ll [istis 5l wlisesss— o ustis/
ol 5l 4 bgpe (Saias clile Jlas g i s
2 595 VYO Lo ply ugtis) usT 555,500 5 ekl
P e 05 las S S jsboar ael s 4y 2 e
P SHiS 5 Sk il e 05 slag Sl L alie
ol b acslae jo $p uilwlaisls lis ol slacdale

(Y Jgaz) ols lis sy (SaniS ¢ (Sailosl il cans

Al CLE Bl g Fudl05k clilé JBluas
Ay SaisS bl Pl 5 Sulojl cil Jlus ol
S sl caiS L (genligSil sl YY1y Lol
Cowd & @S Golul 23,5 Cd e a2 )2 TV glos o
SrSL 59y 2 S il o, (Sos)losb cdale JBlos sl
Bl g didee 2 059,500 1PV Ll usdw upleul
9 sl skl GBS Sh & by oo (Foiis clile
el s 4y id Lo g 259,50 VYO b ol i Sigell
oSl (59) 2 g bl (Sl cdile JSlao

by sl 5 diz 59) DS I g Semgy bl (i (s 22 p5'9,50) MBC 5 MIC ju0lis (V) Jgu

Sy Sx e S Sk Sy Sx Sute )5 655k
MBC MIC MBC MIC MBC  MIC MBC MIC
A Yo \e. \e. E. aerogenes VIO .18y A I B. subtilis
Yo - I8Y I I P.aeruginosa I VIYO VIYO /41 B. cereus
Yio Yio A A E. coli Yo - I8Y Yio VYO S.aureus
Y- A VYO VYO S. typhi \IYO - I8Y Yio VYO M.luteus
A A Yio Yio Sh. boydii o A Yio Yio S. pyogenes

Sl JS6ol) Slee e cuilwl cdale ol331 L oy 5 solar
gy b aslio ;o 6 IC 5. Sy uilal sl aolsél o5

A odslive (g5l Sxe B

{DPPH o 0o ,5) uilusl JIS501y s cadled
slocdale b wgs DPPH of5T sla JLSGol, jLoe polia
Y de.} B Lg;l)lo g_f)x 9 Sy L}MJLM;‘ 1C B L)‘)"" 9 IVEDN

3, lsliwl S lgreds o ygSwl duwl 51wl 0o 08

el el Gilisayla a2 IC 0+ 5 DPPH _Suls5k aw s (F) Jgu

LS 3 (il s 52 £553,509) DPPH. (505 Jojl o IC o
Y ¥ I4 A \

Sy /DPPH A-Y Y4/ YZIYY ARTAN YYINF ERVARA

Sy /DPPH \YIVY VFIOA ANAIN Ya/vy YEIVY b-/va

g_iﬁ)}i.,fl K| /DPPH YOION fa/-v OFION Ya/Ad ay/-f c-/va



http://umj.umsu.ac.ir/article-1-5023-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-18 ]

Voo Y ¥ a)la...'(': Y 0)90

By pole Slalllas abre

(oS o8 slei553L (g9, Cltrus hystrix 45 S, 4
ST e 5 5052 9 sl T sTshedlins] aloz 5l
&5SU s, » Citrus aurantifolia il _ul 5,50 o5
C.paradisi cusgy bl 255,515 Gukits w el wls
i gkl S St ade (0950 vb C o>
ez alies ol (lid U by oSl 5 gl gl sS s pheSl
L dnslie ;0 (5 b Sl (gl uplwl (6551 ol
(6 2SL ol alamsl Lilse (V) coils S5 slags S
ol (o 5 (Saed Dslite gla Shag tales] bl
9By 89, p ol Fl 5l Jole SIS )0 Sl o
(VF) g so LS lg e

dl LS 5 092 Jdoay Cgarndis cwgy il
ol Sl iz 5 alaoss whaal K logS (S5LS
ill ol abio ulis ,0 (V0) aib co (698 (Sl T
SLyl3E ol ol ol Lis L IC 5 olee oty Sy
lo b bS5 hls (ohls Gl o5 285 s ol o0
ST 5T olgs (FO) o, e g g5l il oo (SlownSTos
I, C.aurantium &455 a5 JSeils> 9 s S 5 il
Jdot s S ilisl 095 (nl gl Gulol 2 03,5 (o)
doys iSTax Jgaily g gk ST i ST LS 5 j5am
OHKen g oz ol ylis 1y (auo 0 OY/AA) of;T Jol, (5 )les
LS ol 568 Y il Sl ST T 31wy o b o(VF)
G5 Sy FE LAYV (| b ] DPPH g ooy ol5ee
Kes 5 LS el cgpltio Lo iz gl b a5 wis S
Coreticula o g uslul o5 JBSG0l) oo ooy (V1)
VE/-0 ANSY Y/ A 55« Cusinensis .C.paradisi
] Cgy IC 5. e clasllas 45 53,5 3,158 oy
o5 il e 05 Lo < NYN=2NOF o Comedica L.
gy bl Gudo gl IC 0+ e 5l oS a5 (YY) &
£5 «llsn 5 ol buly ilaie oLl Lul, 5 el Lolse
3 538 STl llab i 2 il go 58 5 s
FA) asl

G 5 sele Geizg ol el s 4 @l bl

obel (ST 08 g (29,5000 onols il 092 Jdoas
Cools b OlaS 5 g5l 9 0,5 Slades o ool
s i ;31 215 ol il il (e iy Sk
@3S slagls 5 b Ss (S g cex (Shy s

yev

SpaSdadis g G

Nz QLS (B 5 lolid Gl p e 36 221> b 5o

5 ety YL Joily b (rl GloSiig il 0l 50 30
Srlare L8 OloS 5 b ulal (YO) 0,18 8529 o5 ol &l 3
b plp )0 e S 09,5 wo Codld gl a5 s

P ate o5 Slog Sl alezl lagudlSly o 51 (g

Ste )5 Glas Sl (bl Sp g Sy bl jga> o
3l GLas 1y (6t Comlas (Ghie )5 Slags L a4 S
aY i el Lolse a4 Yzl ond 3 Coles LYo
slr Fhe gl S plpreas laddio 05 50 o)l (b ol
M5 65SL I A osdg e Cols L 18 sl 9555
Bl ©olas (V7)) adly oo as po il Lansgs g Se (s
£ S o (Saras cble Blas 5 (Swjlojl cbile
&5 ol (elge @ plgie (hre )5 mizmen g e b S
S od obul lagier g (B> Gl (6L (p el
Ealesl Jalse 5 baadglin ply o L 25k Cunglio g 2L
V) ol

ogen (bl (2L iSL ol J1TA) e 5 (uliisS
C.aurantium .C.paradisi C.limon Jsls SLUS 1o sladisS
oS5kl o U Lt 3 S 2SL s, 5 Cograndis
ol @l ool 23,8 SIS [isda o T elisegdges s sl
13 s Somslows uphy gl ugT T phedliow] (6 iSL Ladh 09,5
Loyl 5 53SL g9, C.grandis cusgy (uilul (535,l55L o5lul
BV bl SaraS il 8o 5 e o VYO b ol IS
b (S205 Cuuliiin &5 V) 0,8 ()15 jd oo o p ) (oo
gy il g ySae 4 Eodlad (K0 b 5l mils Lo gl
kg sl S5 2SL 59, 2 0a S5 asS
(V) 20,8 )15 (L5t 2l g gl f usSsTpll ]
Obej oS il g5 (2l S il g5 el ole 55
2 @95weid slaghs, 5 Pl s dadised s yslaaz (e s
iliee Hge s iSL ad; (59) (bl Fl ol

S ol (29,50 0 Celed (V) Gl Sen g slmolysy
oS sSalslin] Coie 05 slas iSU 5, 0 |, Citrus lemon
£ $5SL g ushrw usbenl 5 usty) o555 00 a5
Lo Badod alis 09,5 (nl @l 50,8 ()58 (L5 Lo 18] (e
o skl 6 5SL 55 2 |y Sk dlla o S A

Cewgy el (2L SL 0l JIaTY) ) Ked g F gyl (Ciils


http://umj.umsu.ac.ir/article-1-5023-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-18 ]

e g o (sbnd e

b o lutinl by (gg, (Citrus grandis) )b (wlel Sl as 5 ol xShas culld L)l

6o gz olKiiolojl Jyis 5 e L ey 65,98
5l oy S el g idios S ol 0 6 glie g

References:

1. Singh K, Tiwari V, Prajapat R. Study of antimicrobial
activity of medicinal plant against various multiple
drug resistance pathogens and their molecular
characterization and its bioinformatics analysis of
antibiotic gen from genomic database with degenerate
primer prediction. Int J Biol Tech 2010; 1 (2): 15-9.

2. Burt S. Essential oils: their antibacterial properties and
potential applications in foods-a review. Int J Food
Microbiol 2004; 94: 223-53.

3. Adedeji GB, Fagade OE, Oyelade AA. Prevalence of
Pseudomonas aeruginosa in Clinical Samples and its
sensitivity to Citrus Extract. Afr J Biomed Res 2007; 2
(10):183-7.

4. Aibinu I, Adenipekun T, Adelowotan T, Ogunsanya T,
Odugbemi T. Evaluation of the antimicrobial
properties of different parts of Citrus aurantifolia
(Lime fruit) as used locally. Afr J Trad 2007; 4:185-
90.

5. Teixeira da Silva JA. Mining the essential oils of the
Anthemideae. Afr J Biotechnol 2004; 3 (12): 706-20.

6. Ayoola GA, Johnson OO, Adelowotan T, Aibin IE,
Adenipekun E, Odugbemi TO. Evaluation of the
chemical constituents and the antimicrobial activity of
the volatile oil of Citrus reticulata fruit (Tangerine fruit
peel) from South West Nigeria. Afr J Biotechnol 2008;
7 (13):2227-31.

7. Bakkali F, Averbeck S, Averbeck D, Idaomar M.
Biological effects of essential oils — A review. Food
Chem Toxicol 2008; 46: 446-75.

8. Kalemba D, Kunicka A. Antibacterial and antifungal
properties of essential oils. Curr Med Chem 2003; 10:
813-29.

9. Samy RP, Gopalakrishnakone P. Therapeutic potential of
plants and antimicrobials for drug discovery. Oxford

University Press; 2008. P. 1-12.

YEA

@'0)45 9 ,&M y

0SS ($5919aST g 09,5 ioee Wl 5l Allie Sty

10. Hounsome N, Hounsome B, Tomos D, Jones GE. Plant
metabolites and nutritional quality of vegetables.
J Food Sci 2008; 73 (4): R48-65.

11. Bairagi GB, Kabra AO, Mandade R.J. Anthelmintic
Activity of Citrus medica L. leaves in Indian Adult
Earthworm. Int J Pharmtech Res 2011; 3 (2): 664-7.

12. Ghasemi K, Ghasemi Y, Ebrahimzadeh MA.
Antioxidant activity, phenol and flavonoid contents of
13 citrus species peels and tissues. Pak J Pharm Sci
2009; 22: 277-81.

13. Kanaze FI, Termentzi A, Gabrieli C, Niopas I,
Georgarakis M, Kokkalou E. The phytochemical
analysis and antioxidant activity assessment of orange
peel (Citrus sinensis) cultivated in Greece-Crete
indicates a new commercial source of hesperidin.
Biomed Chromatogr 2008; 23:239-49

14. Sharma N, Tripathi A. Effects of Citrus sinensis (L.)
Osbeck epicarp essential oil on growth and
morphogenesis of Aspergillus Niger (L.) Van
Tieghem. Microbiol Res 2008; 163(3):337-44.

15. Mokbel MS, Suganuma T. Antioxidant and
antimicrobial activities of the methanol extracts from
pummelo (Citrus grandis Osbeck) fruit albedo tissues.
Eur Food Res Technol 2006; 224(1):39-47.

16. Kabra AO, Bairagi GB, Mahamuni AS, Wanare RS. In
Vitro antimicrobial activity and phytochemical
analysis of the peels of Citrus medica L. Int J Res

Pharm Biomed Sci 2012; 3 (1): 34-7.

17. Alamhulu M, Nazeri S. The in vitro antibacterial activity
of different organs hydroalcoholic extract of
Dendrostellera lesserti. J Plant Res (Iranian Journal of

Biology) 2016; 29 (3): 534-42.

18. Burt S. Essential oils: their antibacterial properties and
potential applications in foods- a review. Int J Food

Microbiol 2004; 94: 223-53.


http://umj.umsu.ac.ir/article-1-5023-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-18 ]

Voo Y ¥ a)la...'(} Y 0)90

K55 psle Slalas v

20

21

22

23.

24

25

26.

27

. Kamal GM, Ashraf MY, Hossein A, Shahzadi A,

Ghughtai IC. Amtioxidant potential of peel essential
oil of three Pakistani citrus species: Citrus reticulate,
Citrus sinensis and Citrus paradise. Pak J Bot 2013;

45(4): 1449-54.

. Alamhulu M, Nazeri S. Assessment of the antioxidant

and antibacterial effects of stem and leaf alcoholic
extracts of Dendrostellera lesserti. Journal of microbial

world 2015; 7(4): 289-98.

. Okunowo WO, Oyedeji O, Afolabi LO, Matanmi E.

Essential Oil of Grape Fruit (Citrus paradisi) Peels and
Its Antimicrobial Activities. Am J Plant Sci2013; 4:1-
9.

Sokovic M, Marin PD, Brkic D, Griensven LJLD.
Chemical composition and antibacterial activity of
essential oils of ten aromatic plants against Human
pathogenic bacteria. Food 2007;1(2):220-6.

Stojicevic SS, Stanisiavljevic IT, Velickovic DT,
Veljkovic VB, Lazic ML. Comparative screening of
the anti-oxidant and antimicrobial activities of
Sempervivum marmoreum L. extracts obtained by
various extraction techniques. J Serb Chem Soc 2008;

73(6): 597-60.

. Sahin F, Gulluce M, Daferera D, Sokmen A, Sokmen M,

Polissiou M. Biological activities of the essential oils
and methanol extract of Origanum vulgare ssp. vulgare
in the Eastern Anatolia region of Turkey. Food Control

2004; 15(7): 549-57.

. Sharma B, Kumar P. Extraction and pharmacological

evaluation of some extracts of Tridax procumbens and
Capparis deciduas. Int J Appl Res Nat Prod 2009; 1
(4): 5-12.

Delaquis PJ, Stanich K, Girard B, Mazza G.
Antimicrobial activity of individual and mixed
fractions of dill, cilantro, coriander and eucalyptus

essential oils. Int J Food Microbiol 2002; 74: 101-9.

. Walsh S EJ Y, Maillard AD, Russel CE, Catrenich DL.

Activity and mechanism of action of selected biocidal

agents on Gram - positive and negative bacteria. J

AEAY

28.

29.

30.

31

32.

33

34.

35

36

Appl Microbiol 2003; 94: 240-7.
Gonzalez de CN, Sanchez F, Quintero A.
Chemotaxonomic Value of Essential Oil Compounds

in Citrus Species. Acta Hort 2002; 576:49-51.

Oh HJ, Ahn HM, Kim SS, Yun PY, Riu KZ.
Composition and Antimicrobial Activities of Essential
Oils in the Peel of Citrus Fruits. Appl Biol Chem 2007;
50(3): 148-54.

Tao NG, Liu YJ. Chemical Composition and
Antimicrobial Activity of the Essential Oil from the
Peel of Shatian Pummelo (Citrus Grandis Osbeck). Int

J Food Prop 2012; 15:709-16.

. Upadhyay RK, Dwivedi P, Ahmad Sh. Screening of

antibacterial activity of Six plant essential oils against
pathogenic bacterial strain. Asian J Med Sci 2010;
2(3): 152-8.

Srisukh V, Tribuddharat Ch, Nukoolkarn V,
Bunyapraphatsara N, Chokephaibulkit K,
Srifuengfung S. Antibacterial activity of essential oils

from Citrus hystrix (makrut lime) against respiratory

tract pathogens. Science Asia 2012; 38:212-7.

. Jafari S, Esfahani S, Fazeli MR, jamalifar H, Ardekani

MR, Khanavi M. Antimicrobial activity of lime oil
agaisnt food-borne pathogens isolated from cream-
filled cakes and pastries. Int J Biol Chem 2011; 5 (4):
258-26.

Badar N, Arshad M, Farooq U. Characteristics of
Anethum graveolens (Umbelliferae) seed oil:
Extraction, composition and antimicrobial activity. Int

J Agric Biol 2008; 10:329-32

. Sarrou E, Chatzopoulou P, Theriou DK, Therios I.

Volatile Constituents and Antioxidant Activity of Peel,
Flowers and Leaf Oils of Citrus aurantium L. Growing

in Greece. Molecules 2013; 18:10639-47.

. Choi HS, Song HS, Ukeda H, Sawamura M. Radical-

scavenging activities of citrus essential oils and their
components: Detection using 1, 1-diphenyl-2-
picrylhydrazyl. J Agric Food Chem 2000; 48: 4156—
61.


http://umj.umsu.ac.ir/article-1-5023-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-18 ]

e g o (sbnd e b o lutinl by (gg, (Citrus grandis) )b (wlel Sl as 5 ol xShas culld L)l

37. Menichini F, Tundis R, Bonesi M, Cindio B, Loizzo
MR, Conforti F, et al. Chemical composition and
bioactivity of Citrus medica L. cv. Diamante essential
oil obtained by hydrodistillation, cold-pressing and

supercritical carbon dioxide extraction. Nat Prod Res

Yo

2011;25(8):789-99.

38. Shojaemehr M, Alamholo M. Investigation of human
pathogenic bacteria susceptible against essential oil of
Citrus medica and antioxidant activity in vitro J Herb

Drug 2019; 10 (1): 47-52.


http://umj.umsu.ac.ir/article-1-5023-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-18 ]

Studies in Medical Sciences, Vol. 32(4), July 2021 @

EVALUATION OF ANTIBACTERIAL AND ANTIOXIDANT ACTIVITY
OF CITRUS GRANDIS ESSENTIAL OIL ON STANDARD BACTERIAL
STRAINS

Mohadeseh Shojaemehr!, Mostafa Alamholo™

Received: 21 February, 2021; Accepted: 20 November, 2021
Abstract
Background & Aims: The natural compounds have received more attention due to their lower side
effects and better biodegradation compared to antibiotics. The purpose of this study was to investigate
the antibacterial and antioxidant effects of leaf and skin essential oil of Citrus Grandis on some human
pathogenic bacteria.
Materials & Methods: The leaf and skin of Citrus Grandis were collected under the supervision of
Citrus Research Center experts from the northern province of Iran (Ramsar, Mazandaran). Essential oil
extraction was performed by a Clevenger apparatus. In this empirical study, antibacterial activity,
minimum inhibitory and bactericidal concentration were determined by agar well diffusion and
microdilution broth, respectively. Also, 2,2-diphenyl-1-picrylhydrazyl reagent was used for the
antiradical activity according to free radical inhibition percentage.
Results: The leaf essential oil showed the highest inhibitory effect on Bacillus cereus (32.5 £ 0.5 mm).
The leaf essential oil of Citrus Grandis showed a better inhibitory effect compared to the skin essential
oil. Minimum inhibitory concentration of leaf essential oil on Bacillus cereus of 0.62 pg mL" and
minimum inhibitory concentration of skin essential oil on Bacillus subtilis, Staphylococcus aureus,
Micrococcus luteus and Pseudomonas aureus bacteria of 0.62 pg mL™ were obtained. Free radical
scavenging increased by increasing the essential oil concentration. The essential oil of leaf showed the
highest IC 5o value.
Conclusion: Based on the findings, essential oil of Citrus Grandis demonstrated strong antibacterial
and antioxidant properties. Citrus Grandis essential oil compounds can be processed for antibiotic
production and synthesis of antimicrobial drugs in medical and pharmaceutical sector.
Keywords: Citrus grandis, Essential oil, Antiradical, Antibacterial

Address: Institute of Science and Modern Technology, Rojava University, Qamishlo, Syria

Tel: +963938986524
Email: mostafaalamholo@yahoo.com

SOURCE: STUD MED SCI 2021: 32(4): 251 ISSN: 2717-008X

" MSc, Department of Plant Biotechnology, Faculty of Agriculture, Bu Ali Sina University, Hamadan, Iran
2 Department of Biotechnology, Institute of Science and Modern Technology, Rojava University, Qamishlo,
Syria (Corresponding Author)

Yoy


http://umj.umsu.ac.ir/article-1-5023-en.html
http://www.tcpdf.org

