[ Downloaded from jcpp.iut.ac.ir on 2026-02-13 ]

[ DOR: 20.1001.1.22518517.1393.4.13.16.4 ]

WA/ 5o yled [ pjler il 2L 5 poly5 SV puame (55513 5 M5 4025

_)‘ g}’J"J ;J‘)Lnjw Q‘J.:A S CJLAJM\? J.:ZAJ MJ:J'-’- Cﬂ.i‘JJ.:J‘ u"‘.’.LSLAJL"'::J:’.‘
(Citrus sinensis var. Valencia) Luly o3, JG 3 & e Slo,ll sla S35

'S S a3 ol Losdo s ¢ Sl jdesue g

(av/y/e 2wl YO Tsl s k)

oS

CiaC]
Ml}}ﬂ))ﬁlﬂ.\l’;&.\ﬁd{dbﬁ ij‘ GP"; J..‘L; M)JASC,.—H‘ b‘ﬁ,\ O e 9D oS .,\:.S": JLZ:J; rl.;)| C)‘.‘.j&"‘j‘él‘.‘.“;‘jb
a0 il Ll (035 JE 5y (5oLl (5l S5es 3| (5 505 Slgamslr Jito 5 s i S s (8l SRlaST nl 355 0 (SIS
)JW‘})L&,}QUN\?J‘:&)Y)A}&Y°}\° cM;xJYy&OJYIO c(MU)ﬂdUQLLPLd)l:J (._3) Ui‘ 6[.1!0).:.0
Omijﬂs&hoﬁmfuiﬂ‘;l:- @b‘; LA ‘5‘)“& abYQJAA{cJ-ﬂJJAO'Q° Lf“‘"‘ QJJLJ})‘;L;‘&L“ Aa-)JOi\ 6\.4.)
J&K}é))bﬂajb‘ﬁfASd‘)‘JMubwd)‘;w”JJbMJdaf O-L-:l)l-ﬁ-;: ¢)V}4JJ§.‘.’.¢\° QLJM\’J:SAJJV}JJ—:J
}&AKMUJ;M‘)L&: 6“0#)) d}l:u .Lcl:- )\J.A‘,JZ'::J.IU J.;...u‘ ‘&.:gjjg.ﬂ J.:...n‘ﬁ')u.a cual.c‘)l.:.v‘ JJJ’J)A:;JSL.L.)‘H EY)
L.YOJ..-:‘)LQ.:; ‘SLAo):A.JJ.)‘b u:*-"lsf-‘sb vasj*..u u.:‘ Qb)Ml:-J:SAJMJ:ﬁJLA.:J O‘b LC»:L; U:‘T’"J',‘ Lho‘,.:.ﬁ quH W’;H

b‘j‘, u:..nlS “:a:\-d-;s‘!ﬂ;"u ‘us"J'L‘f" LC,\.::‘)J.: j\ U :‘5-4\:.15 ‘SLbA)*‘}

Ol S ol gl ol&ils (g, 5LiS susliils  SLeL e ke 0okl 5 ddjl wlid )5 Gile (el 5 5 )
safariv@uk.ac.ir ;| s s 2SI o (WS J s 1 *

AQ


mailto:safariv:@uk.ac.ir
https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.13.16.4
https://jcpp.iut.ac.ir/article-1-2242-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-13 ]

[ DOR: 20.1001.1.22518517.1393.4.13.16.4 ]

WAV ] 5o ylad [ pjler il 2L 5 oly5 SV puame (55513 5 M55 4025

Slre s Covles Cul Lol & conlas ol
5D S il e olite Lo slaaads 4 DS
Lib e (U 5 W 5l 5 el Lo & s 050
e s ol Glaado ol eshs Ol Sl L(0)
P 5 S i sl o il e Lib kb S s
S s s sl e s e Jbe s Loy sl
slarded o Cowla> sloul Csb v—n—v«#bﬂ oP st Oy
Ladl y aan 535 g ben S I8 3k s ple e
aSasS 38 ol e (YY) il 0s g by S5 LY
DSl e S gl St 5 el o dile Cilises 5 5e
il e bl Ol sl el
Yo Sodaas o goe 03,5 554 5) S somlr il 318
S S5 1 b slateds (Y505 Soo Voo 53 4l
i Y=Ve ol ;\JJ/L;“JLA a3 Y by 3 S Sle (._3)
Al 5l e 5 Sl enls LalS (s sy ol o 23
5> (W) il ol sy sas Yoy Sa Vo Sl
S RN Ry P NP PO NECIFIOFNE
PN 5 e (S gy Rl g e sl 2 g S
a3V ogles 5 slebilazia sl b glaasds
Ji.aljsljfdﬁu a5 Ve gles 53 555 V) \“s\ﬁdu'l.w
55 55 Sl samlr e 5 e S 2,08 (1) Al
I e (8) 5 (M) S (1) Ul (1)
b ol alge Jld JWl 5 Lid (6 pdidpl 5o i 5 oSl
JLs a1y (S3ileym asdo 2alS 0T s 4 5 33,8 0 0O
e Dlgonlr Je 5 o S bodd Dlos sl o s )l
e Ol (g S 03,8 sl (g riy Slus! 5T
bir L 5ll 5 pd 5 1,8 e 1 sl sla IS,
VIV I 95 PR ol e Gl s (YA 5YF A) 355 00
Lalie S ol i 5 ool alS lawnsl Lis o
NP -V JU P G T RN SR PRy
Lo it by 5 el L) o ol sl

Ol (VF) Al o osline Laas S o 53 5 5,05 5525

dadds
Sl 55Tl an 5 s 3 e ) 31 Ll Ui
W5 S1cml odd Jime Lis bl K & Ll 51 oS
arlpe 5 Ol Glo o Low 01l JLed s s LS
OGl ol S gl a3 i o5 sloa b )b slaese 0
S 03 s el o5l s s | sl (5515 e e
il phsn cols) o Sles (L 4l s o gt a
S Sl ey 53 @35 5 2ls Sl da Ll (V) e
Il dal g Sl 5l day e gee kS (S5 ol e
Uy 28l 4 e oS jdlie gla jhs) AT 5 axllas
(F) el S 2 ol el Sl 5 L s Sl
CetS 50 Pl 655 8 Jsmame (S5 Slls edle
Jpaome Sluls 5 58 dpamme ook Glae 5 Z3L (5 2
S35 Coeal by (YV 5 YY) 353 e e
CtS Ly Sl LalS s Sl Sl e 555
g g DY pame

S i 5 Suls 3l day oS JWE y J seaee S|
Y pane Ly o o313 b5 ek 4 e L & podtes
g e oslinal g5l a5 (6 I gSS Cgr i U
Sdeas 5,8 Slw a3 Y-V Gles o bl 5 S sba
S s S BB A5 e 5 o) 4 i wtin ASY
sl Eely Dl by loes cal - Se e 0l b
Sl ol glos 20 5 Jsams kS a8 5 (Sole
ol 5 gl Aty EalS e e W5 s e 28
ge Jsol 81 ol 55 5 555 e 0 kS 18
3 et S J pae LS S 05l ol Sl
Gsoben Joolse o 5 (Sojle e B3 ool L
Sl o e (s s 0T s 4 oS b o SRl
5 e lasled Lelen SloUl cpl ST Js 55 5 o
b laasds (L o g dile Joline gla oy,
Ladlis ;53 ol aedo oD (V) Wby o 31U o

‘5‘5\&}_6_; ‘_gl_ﬁ& gaJ_:JJ'jg.JT j—\ﬁ gﬁ)}} JAL&

\AP


https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.13.16.4
https://jcpp.iut.ac.ir/article-1-2242-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-13 ]

[ DOR: 20.1001.1.22518517.1393.4.13.16.4 ]

wr Olger S35 Dl palar St 5 o g2 Sl 51 ey LSl

el ol (108 50 e g ol ol 31
s Ll cme slajl sdws ay Soeopn i
S b L g d S 5l gl polie s S olae s
LS (6 R Bl ) e e Ao VL 5518
S - U SO N E g i B ORI
ol S (1) G it el ey
Lad s plSominl 5 a0k £35S0 53 S g o S
sl ST (O (glosgd el b )bt 5 me 50 e
(DS 35 il lme s 3 1y ksl Ol 5 O
L Il glmo e Slas ool osls 2alS 5o 5 S o
St A5 s ralS Eel e F i Ve ) lale
5 d 2B il 3lse Olie 53 i o e plSomiad a5
A MG sland

AU 5 S e 5 el 05 0813 s Sl o oa
NE) s S bl es 5l 4 e 50 e s s eslal
Ul e ot 5 st (6505 o 03 (YO 5 XY
53 S Oljpe 3 ralS 5 sl jLasl 5 Oy i 55 JhalS
SAPHERTFRRUn U () GV PRI ST B
03 el 03 S s il (gla hass 53 0 el
g o3 RISl e Gl 5 0008 3l o
S S s b S el L (Fe) ol o Lagysl L
o500 Oy S (51 20] 25) L‘*(ﬁjj 3ok 5 S
5 S Dl il Ui ol dled o e 1y
S35l ol il 3 e S ablone s 5 S
Sals ol bl sanlr Lo jles b 51L(Y4) L5 S s
5 Lk bS5t el s alo v aeds 5 6350 5 I
P P INCH LU P I PR SV p ey
a5 0 sles 3 aS Slag S 5 a5 3 JT slad
L Sy S5 e 5 03 S ol (1065 51 S sl
3 S Bl am s Yo gles s Sloll (b s sl s
oA ] T PVCH LUV P P PV LI A £ SR -

035 SalS 5 ekd Sloyll b 3 e g i Ll Eely

VAV

P 3 s e sl b s DS e s S e S
SSole ob, (SSOL 53 S e i oS sles s Gl
irieS 5 sed s Ak AT el e 53 e S Ole e
(VA) 3505 395 LU (glae goo 53 O
SlaodiS (o D STl pam 45 )15 s ook Al
ool L el o e b g 3 i Gk 51 )
slge 3l Gl 05,8 Layeel b oS il pl oddis 355 e
Jgmonn slacral Ay (Y4) dnsl o aLS A oS o
S —3) ke ol (Putrescing) (sl $3) e 5 s
o . s (Sermin)( sl 5) s ool 5 (Spermiding( el
Lol 5 5 e S O 2lamlss ol Ll
4S el ol 0303 OLES (YASY) Ateca cp s el ALe
A a0 5518 wiles T la o p5lS Ol geas s el L
on Si S 3 Sl eSSl e IS IS
Sl s of bdd o 5 5 Ble s ol Gals oy, b S
4 il o b 16 el (S bl Uy s 1255
o=l ek Ll anils olS s oy R Jgs sladl
G A 5B L (G A ol bl L S
M sla sy 555 53 b sl sl 315 05 sl el
Lo i LG b ad sdalie BN S fbyse 5l e
S el ol 0303 OLas 1y 3L ol en Wa el L LS
Sl 3,2 S sl K5 5l nilon Lol 0 ba gl s
S S INVIVO Lyl 5 s st cdles 5 ad 55 5l st
313 050 el b oS el 0T 51 Sl s o058 S s
WSl s Bie 5 bl kS 5 clils Sl e e
S lil U (O 0sls cmas 515 sl a) g sals
3 Ol 25 1B andal 5 J s ol 5lse oSS S s
ot 5 535 b el ol 55 05 Cliilons 3
3305 obed e DU S sy e 3 e SO
ol i 2 s 5 s Sl (b b el
ok 53 Sl OAd o 5 s 5 i Al AL e
A e (KA o ez ) GLEL Y s


https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.13.16.4
https://jcpp.iut.ac.ir/article-1-2242-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-13 ]

[ DOR: 20.1001.1.22518517.1393.4.13.16.4 ]

WAV ] 5o ylad [ pjler il 2L 5 oly5 SV puame (55513 5 M55 4025

‘}f;)'bj..: & S0l
2> Lao s (S ol ¥ Jsb s (Sasle e Ol L5
Slosgd azys 5 glaasd om0 8 s b glos
Olseas o g pelane (5l Sb 55,3 ol jod 40 000 mhave 53 K55
e Saile e lust s w8 5k s (Sasle e (e

(1V4) 13 8 alows & 50
S 33 ST (o gm0 IS5 = 033l s 6 g 31

/aj,:n JSJ\J:J)X Voo

035 SHalS (68050l
23 ol o Sl esee 30 VO 055 el Ol sl (610
5D O3y 5 bl Syl esss (b5 5 bl g
3 S dslos O35 RalS Ao sl O35 4 a5 L

035 ol o y5= (o5en adsl 055 = o500 4 86 05

[ osn adsl 035) X Voo

Jaloe el 3lge 5 OF (5,50 510

“g aﬂgi‘}a:wﬂ:‘ D ng.;a):.wT)\ 0 4o uTA_;.@S Lg\f'
oyl Sliie 33,8 Glo B osls [ ge aiy Sl s 1) 0l
(V) s S Al 25 son

S)9—n 090 )\.X_s.a :(aaj_:ﬁ;.j S WVZ :(C-b)X100/a
50,5 0550 (o) Sb Lss b (p S e ) bS]
ek b5 (5 Sl Gl 3 ((p5) e
(Vo) <38 plonil (Model ATC-IE, Atago-Japan)

S el b sl ol (6803101 Sy 5Kl dl (5 S 3100
e el s el G el s 4 aee A5 R
oo o a8l as e o S V00 e S
bylowe aie O s el iy ¢ S NP L1 o S1/YPQ
c.laj_L>u: Q—l‘)z'éj-‘;’gf aJﬁLﬂ)jl;g_{iQQTr_?p-jaJ;
5SL b Galesl 5l 8 Ll sl e b s ofo) b alle ;
ol ol by lses joline pl gl spd (S50 of
G5 bslsn 51l e Yo 03,5 51065 55 Y I

SAS OJs Al (Dlsanlr e bodd los laoge o
SnST sd st L panl (YA) A olis als &0 Cons
ST LadlSlsly Jlie 53 1y Jsbo 5 G 1y SlenSTo 2
() 235 0 Jsho sl Il Sl 5 0350 Lai

PRt L;l_hg;_kl.'cﬂj‘u = B | Bda
RS (Bl 3l ey e SUgenlr e 5 e S s
b S oS D s (Sl S 05y
Pl 035 Ll s U 5y 050 SLasL

La sy o ol
L ol s S iy o3, (Citrus sinensis L.) Jus
3y o g 5 Ll o L Yoo 505 0l 00 Lisy
Sl elas sba s SLbL I G 0l s eslinl
53 by Ol ed Ole S Ol g 53 Bl ol EL
Ao Co o d Lo g w9 S35 YA L il 4
B O S [RETTS PU P OV
lse e Jima LS ol dogd olKls (5,5LES 0Ll
ok a4l Bl Jole g5 a5l ole 5 CH B Wl
Spe plod B 42es SIS Jgome T L Las s iz Lo Jlasl
YO Ol L e i 0T 51 dilodr o 500 oo 4 8 sl
shiolen Jolo 50 a5l Lo b sizas ol S e a s
e by Sz Bl b bogn Colg 03 5 sl (elans
sl ble Glas el gl bl slas B35y 5e olard
Vs o Yo 5V 0 5 s Sy i 05 N g s 05 Y/0
oo L 4i3s 0 Sdteay (Aals) ke O 5 Slyenlr Jme
Jdome 5l Lo e slad Sl da il eslizal (03 S5 ) ab 5o
S s S S B ool 13 aladew 3 5 ot
Wl clso g a5 55800 slpe oS 0 Sl 5 03 St
o35 5,8 ol S le sy 0F) glas 3 5 Jame albts 4
S35l Sl OLSG 555 T a Gl Jol g LLdias
555 B Al (S sSl Al B e O (035 018

L ) sl 3550 slaege f PH

\AA


https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.13.16.4
https://jcpp.iut.ac.ir/article-1-2242-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-13 ]

[ DOR: 20.1001.1.22518517.1393.4.13.16.4 ]

wr Olger S35 Dl palar St 5 o g2 Sl 51 ey LSl

35 4
30 1

—} 25 1

}‘ H Control
s 20 A _ .

g £ Putrescine2.5mM
:iﬁ 15 1 & Putrescine5mM
E

10 o 7 Jasmonate10pM
i # Jasmonate20uM
0 -

Jl ole a5 oke 2 g ola A ole
PSP

45@\.!!0::..‘&[.4)@‘ Q_,Lb'a 6LA°_)J.>).> l:—..J‘_, r.;) dwﬁ Slae g0 L}:'UL‘J“QJL“"fol‘Wl’Jﬁz‘JMf.ﬁ:JSﬁS\ Jg.ﬁ‘
..xb\.\&r.ul.:d)\:‘;‘.u osles SShs 6|4:..e|.>.\;:;oy)‘T.\..aJ.>bd=.4).> Lren Sl Gy slyls

ST Jolos 5 32

IS 53 5 5l O askas LS = b IB s les]
Ao Sl g egme dde Vo SISO 8 33 S Cl?u.\
V_\A)}SAS )‘H\tﬁ &—QS 4 aJ\_AT el GLL LS)L‘T
s S el Excel 53l 5 Sl eslanal b Layls ses

S g o

S35l Sl

Tl 03 Glosgd 5 atbs b sbaasd 5b L (Sasle e e
S iy oSN ol Slaslileges A8 L el om0 50e
ool Ao Jlilessn Jsb il L 5o G opl 5o LS e
L s el a3 plads o8 Ly ials 1 oyl
Ve e 0 Jlas 45 s asiie olo 53 (6 ,Se5ll
Vo Slgoalr e 5 ol Jolie 53 5 0n S o P
e 53 5 Lols QLS 1) (Saslepr Olie 2o V505 Ko
Vo Slsawlr Jotoy Vsa Ao YO s 55) etile 3L
IS L S i ol acals ol ol s (Y 505,50
Ll s ool o 5 b k5l STails b les
5 ol 5 (0 IS s b & s e
(18) LT Ye) S5 s onty slaasly b Jrassy ol

slse ol Jﬂ)ljin}q.c oyl calae (4) M\jL;JJﬁQ)J

A4

wealis e 1 n ¥ OT (5,5 camigy o5 B b G
Sy Ssldnsl Jgloen b bglses pl s § Ll ds s S
S K5 Doloms OLL ahais 53 &S (g )sbay 25 alls
b sl 5y bglsen U alons sl T s K0S
(Y) )ﬁwaswﬂ»l

F=A/BxNx88.1
oAl S sSalial e = A o bylse juSB=F
‘(r-}jLﬁ_L:‘) AJ_\ZtJf.a_A.li.b}bw)\J\;u: B‘(C-}fg‘f)
L bl adl 5= N

o300 O PH 5 O gonsl 25 b sl (5,50 3101
oslae 51 i oe Vo lunl x5 LB sladund g Se3lul (sl
Fo Ve yami, glaiod OB, b 5 Cy bw 5 o5
o b Lix G Jploms by s Sl 0T 0 Jlaie ST 2 L
S e Solg o5 S 6ol ao s Sl s
plomil Jle jofV s S 550 baw 5 (Lol 25) o

(Y) s esls
5ogme okd Gl ojlae o gel andeal ond g
S5 o oS b crt YT Yo Jie sz pH olKies 5 eslizal L
Sl s S ol az s Yo gl s 0kdSSI (Jenway)

NGRS ol


https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.13.16.4
https://jcpp.iut.ac.ir/article-1-2242-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-13 ]

[ DOR: 20.1001.1.22518517.1393.4.13.16.4 ]

WAV ] 5o ylad [ pjler il 2L 5 oly5 SV puame (55513 5 M55 4025

(0) 035 poals

= Control

= Putrescine2.5mM
= Putrescine5mM
% Jasmonate10pM

# Jasmonate20puM

) ole 3 ele s ol
Js a3 g

uJLAJL}J! 848

c_éjjs- 6‘)‘}6@“0:}&1&&)@‘ CJJU.:.A 6LA°_)J.>).> l:—J‘J rj_) dLlne):.c 5%) U,f..blsj; QLJ“""[’A}::‘JM;J#J::EY Jg.ﬁ‘
NNy rﬁl{d‘)‘é&u e Sl (glasls s D)A)‘T.L.a‘)éo da.aﬁ RTINS W

22 S sba 2508 68 o B 55 Sl 51 (gl sne
om0 Y sn e O e S b o Slad Slae s sl ol
Dymos Sea¥o Slgoulr o 5 dald 5 op S 5ol
Oles 0L Lels o o 5 ol |y 055 Shals o 2l
Ui SlS Oley C2IS L ax ST s g wlie gy cnl Siules]
hylie S o Iy sl als 5 e o (glae g S
Vsahn O CBIE by (s 5y 4 315 OLES (2l 5550 53 IS
omly lale 5 (Vs s Y0) maS CBle L as S
i U 52 T ] (s S 14) Sl
b3 e LS LMt N gas Sn Yo Db el 5 dals
(Y US2) 3 sloml ) Las e 035 S2alS 5l Canilae s
Sos e Sler 53 g T do s b e slas Sl
Ploslil oss0 Jab il L as sl 0l Sl Ll o0
ol ol a8 s dalgs (55 g e s f Ao
o33 3 T 5 0sma0s Sl S sba ol and
e e Ol e A oS das e Fo ol Ll b
LT s s glatags L o ke
s en (18) 15 (8) < 1) LS55 (1)
3ES b gy pban Gy Sl sb)y el
ol STl a8 5l b, el

o e QS St 058 G, L S b S 5 4 aie JalS

Jd JUE) 5 Las (6 ndid s 53 i 5 oLl 5l Sl
Sl sen b 28 G cnl edle 1308 a0 2 b 5l 5l se
WO ] I UG FYP = O RS JA P R P
3T LadlsGsly e 3 g5k 45 038 byl (s 20
(A) 33,8 o Lo 5 L (ooll o 5 i 5 S e
Moy el e Sla sl & ey o 5 ol L
S Ol 4 5 e S 4SSl o sl (ASS s
Lo il 4 gl 53 (2L SLLS 55 ps ey s !
S ol edd slgdy ﬁvﬁ.(\o) Lg o oLy o slize
O sy b b el o P
S o 5> JE13 s i Ol (V) A3l pe o sline a8
S oS oS les 5o Sl b s s ses s iy (b
A 03 G S Ol e DS e 035 (K006
(VA) )05 5 HLU Slae oo 53 Ol (08 5 508 5 A3,
Y=F les s e Sl S s S 50 e Ol L
ol S33le e ool e Bl > Al e 315 sl
e el S I iy ol _alS slawsl Uik o

(YA) 35500 (S35 oyl b 5 4

o‘,:.cui d‘ﬂj 5T u,f..bls

)j_}éuu:_:t_ﬁ)‘ L')_l‘))aiuﬁ_w‘)))_n J\j_a k5—>-f Jﬁ‘)u


https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.13.16.4
https://jcpp.iut.ac.ir/article-1-2242-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-13 ]

[ DOR: 20.1001.1.22518517.1393.4.13.16.4 ]

wr Olger S35 Dl palar St 5 o g2 Sl 51 ey LSl

45 ~
m

w0
‘_j. 35 |
— 30
55

25

20

dsh sl psiele gy ole

(bl 250

m Control

= Putrescine2.5mM
® PutrescineSmM
# Jasmonate10pM

# Jasmonate20pM

S G sl S e Sila oyl Ssliza glae 53 3 Ly (B I 3 o gel gy S gl e 5 o Sy 3 T IS

RVRIRY o> L ol pme wolis (SSls (glaals dom ()‘,,cﬂ Loy 0 da..« BYRBANY

305 & il OF 5 S s iy 5l & m S ol
Je 5 () el 2l et L les
LS s 1y rals Wy (S s s I s Slyenls
) dsled o Jidad S 2L 5 000 Oy iyl 3 O

(™Y S vo o

PH 25 Jib dosl (S 55l Al
S Sl Aol Ol 53 2alS o Ghagsy (nl o
57 JSEPH 5 ege Jlglaal Llssl w5 (0 S2)
sleolileyss (b s dald el jlad Glaege oled 2V
S 5 adesl PH Ol (i S5 sba A edalla
W3 S edalie Loyl 055 slgml L3 S sl sl Ol e
S S edd Hlad Lo g 5> i opl Ls, 4 S
b 03 S Sl Al e D s e g0 0 dald
o=l e 4S5 s 5 asis Gl aale Jlexr oy
dald 5 las 550 slae s adS 53 Oley o e 4 slus
Sl L3 obel Slaslie s as 81 aS o 1y J2alS
S 0s S Lasioa SlS 5, Seslusl Sl als
AL Sleolil egss gl 51 Ve Jo 0 s S s
i S1 s esls polastl sp st ey |y ol ol Sl
s Ve e YO cble U Suls g bl s L

L;j C,-«:J\J.v LfLAJL‘"l 092 CLQ..; )))Y}A‘j‘)g.:d Vo wal}-

14)

B 535 S oh oo S S S e My L5
s ol Gl Rl Jeol i asd e L s 4 e
S Sy Jeolsi LSl Sl Dler o s 4 sl Ol
O e s b odd slad Glao g Sleslil o) 93 ¢ gazme Slole
S1din g Lo gme Ol e 3 J2alS o 2eS s SV e e
5 Ngmes Sea Yo Slbsaale 5 dals L ()bl s 5l e
5 Lol 4l (g ls e 3l sl oy B Ul slmols
S5 ol e Lajlad o ST L Vsl ol o lesr ole OLL

(T )

040 J glone ol 5l 40
Wl Srals Jsdee b slpe SLasbilele e b
Yo 0 ot Sy sl s Jlge Slslons 3 S5 50w
o S ls 1 0l Ol Ao s 0 %S dald 5 o 2o
s o jlgr a5 aS sl plis Laesls (g sl s lis
52 OlS e glaege Sl s age (S cpl @Sl
IO s 5 slaslod b Y pe s O o 5y o s
s mmn B Vg oo Vo Dl gaslr 5 )Y 5 e
ol Vg s Sen Yo b penls 5 b i o s 42l
Jsdoes Lol sl ye Olsn (¥ US2) 35 Sl ns SalS & 5lis
oalS 5 Ll e B g kS 53 e Jales I S
S 3 ol a8 oo Jpams s 5150 5 kS Sl S0 ()


https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.13.16.4
https://jcpp.iut.ac.ir/article-1-2242-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-13 ]

[ DOR: 20.1001.1.22518517.1393.4.13.16.4 ]

WAV ] 5o ylad [ pjler il 2L 5 oly5 SV puame (55513 5 M55 4025

19 =

3,18 i

317 o H Control

416 % =putrescne 2.5mM
15 - 2o .

%14 _ & Putrescine 5mM

$13 A ~ #jasmonate 10uM
ﬁ l asmonate 20uM
10 | WS

Jgl sle agdsle agusle At ol
UJLQJQ:!BJJJ
c-éJJa- 6|J|JAS&UW§.‘[:A&D)L;| < glaze 6‘.&0‘)}.})) L:..J‘J JLZJJ.; J}lm.\.cl:- alyjobwl"}:u;m;xﬁ‘l:\‘ Ji.ﬁ

L e b ol e sl SSls (glaals b ge5T Ao y3 O pedas > ein LSS

60 o
58 - o = H Control
56 = £ Putrescine 2.5mM
3 54 = % Putrescine 5mM
‘; 5 # Jasmonate 10uM
‘2; #Jasmonate 20uM
=50 %m
E , =
o 48 - .
= %
3 /
o ' /
o 46 7
£ .
44 %
;
42 - é
_
40 7

Jyl ole a5 ole a3 ole 2l ol
6‘)‘)6@[.&@&\:.‘&[.‘)@‘ Q‘,Lb.d 6[)0)}3)) L:..-’J‘J rj‘) Ju:j,)) &.ﬁ_)}i.ﬂ‘ Jy‘ﬁ&bwb-‘k:ﬁ‘}m;xﬁt.op

..\s)l.\srale@bu;“ olis Sls 6\4:.«\;.\;5-0ij.\..¢).>0¢]=..~).>‘.\;:...~ P vy ppes

i gy alie SWlS (g el ol Lo 51 s ol s
sy alioe 8 33 (o bl Ol S gl S g JT slad
OSUS ladl anis 53 I 5, (lao goe > gl (V ISCS)
3 el LB el S5 Sl il (S s il il
2 el st S ol a2l il o ) SIS
(Y95 Ye) dl o I 5 (slae s
)30—316@@‘)“&5)}&%)“)”53*9
Sl sladal iy S Ll 51aal o U 5, o s
Aol A5 A 534S s lag S slac) ple

&Jj..a_ﬂwuu_b)bja.k_nisj_q-jg&.lj;:_w

LS Vo5 ,Seo Yo b gamile i 5 Aals b OOl
G ) 5> I (ladad i 5, (0 JK2) 3l
P T DU N TNV BV [ R AR [ -
e Ll ey sk 2l L dals 5 bl 4S50 &8 gl S
Sp0lies 3o o alie 3,5 o L G231 53 30 oo
by SBa lajles o 53 45 3 S atle (Gl el e e
et A e & Ghate 0353 Ik 3 JT (gladul s o S
L 0t e ol (bl i 5las Shiss Ve Jos
diseds Ve Sa Vo Sbsanl 5 Vo La VO s 55
Seas 2550 Gad  pH (6 831l 5 ol s (5 Js)

\aY


https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.13.16.4
https://jcpp.iut.ac.ir/article-1-2242-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-13 ]

[ DOR: 20.1001.1.22518517.1393.4.13.16.4 ]

wr Olger S35 Dl palar St 5 o g2 Sl 51 ey LSl

ol
[GERE )
Lol

o~

(g/100ml) A 2t
5] w
o bhw B

=y
[ay

gl sle agd ola
19 3

H Control

Putrescine 2.5mM
< Putrescine 5mM
% Jasmonate 10uM

# Jasmonate 20uM

ey ole el ole

crba bl Gl )
c_é_,j’- 6‘)‘36&L‘w<’l:"@l")l“| < glaze 6‘.&0)}.))) l:......“_, r.i‘) JLEJ.;‘))J‘:::JJG J:.u‘jabwls-‘}::ﬁ)mjﬁxf Ji.ﬁ

NNy o2 b ol gme woslis (SSls (glaals o b).-ﬂ Loys O éa.a 2 ke Sl

a2 e

ekl G

M Control
putrescine 2.5mM
%= Putrescine 5mM
# jasmonate 10pM

jasmonate 20uM

g ol a0l

@L“gi c_é‘,f 6‘))6@“@53[:;.&[1)‘13‘QJL@?A&LA@)J))}‘:..J‘J rjjdwﬁijobwl’J::A,M;ﬁ);‘l:VJi.:

NYRIRH r-"l-.'LSJ‘-’g;"’“ e Sls (glaals wo DJA)'T.LAJJOda.a); PRI

L 5 a1 sl Sy e o e JT 3o ola ol 52
SLS 5 b dis ol 5 el (il gl s el
S gl vl sy S 4 Sl gonls e s el b
St Ol ST Esl o8 05ST b Gl JSis
S e Sasle e (553 o8 Auled (5 Sl NS e W28
S esdhe 5 Al Rl S 5SS enl I ke
oS sl Olas dal g (Lol glag sl 2alS s eyl L
LS5k ade n ols slamuly 53 page S8 LU senlr
e 53 Sl Je ST sl i ) 5on
L Dbl oo 5 o F g s St o La S 2
sla s ol a1, 0lals il slad Ol s s

LS o Jgeamen S35l o Djlest LS o Cabloes (il

14y

(YF5Y)uS e

S S 4o
3 Sl s 038 spdoe Sl b slos 4 ol
5 bl la LS1y 5 x5 Guls gme CadS S
o Glelsl 7 535 ol pon 4 050 (51 5o e (G555 58
5 Omb sl 53 e s 55 ey UL SRalS Julse 51 (s a0
wsle g3l pe 3l eslial Tl sl o Slaylil Jsb s
J—e 5 (ol 5 o el s 5 32) Lnial g
o g e Lo g Sloll e (Rl s 4 DU senl
Pl ay o5 GWLS ols 0La Sliied s il 8 13


https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.13.16.4
https://jcpp.iut.ac.ir/article-1-2242-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-13 ]

[ DOR: 20.1001.1.22518517.1393.4.13.16.4 ]

WAV ] 5o ylad [ pjler il 2L 5 oly5 SV puame (55513 5 M55 4025

ud"‘ n‘}al_r L}'.’.l_’\): m}ﬁ)&j_a‘bﬁ_l?ﬁo st.aa LA)LQ.; &;JLSJA&{JUT)‘ w‘flﬂ4.’sﬁ)&)‘}ﬁ‘h¢?ﬁ@“@b

G (pl 535 503 pluldl Sl ol L s ol

Gl Rl S Sl el e O 3 Ol 0 28 dals sl s

DT ays s sbacdsls 51 dils o ¥ Wlis Oy A5 o PH 005 oS o BBl Dl 0 25
Spa AS slse b Bt sl Sl s el ol S S Sl oo o Gl B ) (Sl e Dl
Al Sl 5 Ko ey onl e ol S0 St Bld cm e sl g e Lodd s

S s 53 4SOl s3 s LS Lae g oo Ol i

I rim )8 CLA

1. Basiouny, F. M. 1996. Blueberry fruit quality and storability influenced by postharvest application of polyamines
and heat treatments. Proceeding Fland State Horticulturae Society 109: 269-272.

2. Burdurlu, H. S., K. Nuray and K. Feryal. 2006. Degradation of vitamin C in citrus juice concentrates during storage.
Journal of Food Engineering 74: 211-216.

3. Choi, M. H., G. H. Kim and H. S. Lee. 2002. Effect of ascorbic acid retention on juice color and pigment stability in

blood orange (Citrus sinensis L.) juice during refrigerated storage. Food Research International 35: 753-759.

. Cioroi, M. 2007. Study on L-ascorbic acid contents from exotic fruits. Cercetari Agronomicin Moldova 1: 23-27.

. Couey, H. M. 1986. Chilling injury of crops of tropical and subtropical origin. Horticultural Science 17: 162-64.

. Droby, S., R. Porta, L. Cohen, B. Weiss, B. Shapiro, S. Philosoph-Hadas and S. Meir. 1999. Suppressing green mold
decay in grapefruit with postharvest jasmonate application. Journal of American Society of Horticultural Science
124: 184-188.

7. Fotouhi-Ghazvini, R. and J. Fattahi-Moghadam. 2006. Citrus Growth in Iran. University of Guilan. Rasht. Iran.

8. Foyer, C. H., M. Lelandais and K. J. Kunert. 1994. Photooxidative stress in plants. Plant Physiology 92: 696-717.

9. Gonzalez-Aguilar, G. A., J. G. Buta and C. Y. Wang. 2001. Methyl jasmonate reduces chilling injury symptoms and
enhances colour development of “Kent” mangoes. Journal of the Science of Food and Agriculture 81: 1244-1249.

10.Guye, M. G., L. Viegh and J. M. Wilson. 1986. Polyamine titre in relation to chill-sensitivity in Phaseolus sp.
Journal of Experimental Botany 37: 1026-1043.

11. Kelebek, H., S. Selli, A. Canbas and T. Cabaroglu. 2009. HPLC determination of organic acids, sugars, phenolic
composition and antioxidant capacity of orange wine made from a Turkish cv. Kozan. Microchemical Journal 91:
187-192.

12. Kumar, A., T. Altabella, M. A. Taylor and A. F. Tiburcio. 1997. Recent advances in polyamine research. Trends in
Plant Sciences 2: 124-130.

13. Ladaniya, M. S. 2008. Commercial fresh citrus cultivars and producing countries. PP. 13-65, In: S. Ladaniya (Ed.),
Citrus Fruit: Biology, Technology and Evaluation. Academic Press, San Diego.

14.McDonald, R. E. and M. M. Kushard.1986. Accumulation of putrescine during chilling injury of fruit. Plant
Physiology 82: 324-326 .

15. Martinez—-Romero, D., D. Valero, M. Serrano, F. Burlo, A. Carbonell, L. Burgos and F. Riquelme. 2000. Exogenous
polyamines and gibberellic acid effects on peach storability improvement. Journal of Food Science 65: 288-293.

16. Martinez-Romero, D., M. Serrano, A. Carbonell, L. Burgos, F. Riquelme and D. Valero. 2002. Effects of
postharvest putrescine treatment on extending shelf life and reducing mechanical damage in apricot. Journal of
Food Science 67: 1706-1712.

17. Meir, S., S. Philosoph-Hadas, S. Lurie, S. Droby, M. Akerman, G. Zauberman, B. Shapiro, E. Cohen and Y. Fuchs.
1996. Reduction of chilling injury in stored avocado, grapefruit, and bell pepper by methyl jasmonate. Canadian
Journal of Botany 74:870-874.

18. Nathan, R., A. Altman and S. P. Monselise. 1984. Changes in activity of polyamine biosynthetic enzymes and in
polyamine contents in developing fruit tissues of ‘Murcott” mandarin. Scientia Horticulturae 22: 359-363.

o o1 &~

\q¥


https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.13.16.4
https://jcpp.iut.ac.ir/article-1-2242-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-13 ]

[ DOR: 20.1001.1.22518517.1393.4.13.16.4 ]

wr Olger S35 Dl palar St 5 o g2 Sl 51 ey LSl

19. Nilprapruck, P., F. Authanithee and P. Keebjan. 2008. Efeect of exogenous methyl jasmonate on chilling injury and
quality of pineapple. Silpakorn University Science and Techology 2: 33-42.

20.Nour, V., I. Trandafir and M. E. lonica. 2010. HPLC organic acid analysis in different citrus juice under reversed
phase conditions. Note Botanical and Hortculturae Agrobotanic Cluj 38:44-48.

21. Pantastico, E. B., J. Soule and W. Grierson. 1968. Chilling injury in tropical and subtropical fruits: Il. limes and
grapefruit. American Society of Horticultural Science 12: 171-183.

22.Perez-Vicent, A., D. Martinez-Romero, A. Carbonell, M. Serrano, F. Riquelme, F. Guillen and D. Valero. 2002.
Role of polyamines in extending shelf life and the reduction of mechanical damage during plum (Prunus salicina
L.) storage. Postharvest Biology and Technology 25: 25-32.

23.Pignocchi, C.and C. H. Foyer. 2003. Apoplastic ascorbate metabolism and its role in the regulation of cell
signaling. Current Opinion in Plant Biology 6: 379-389.

24. Rohwer, C. L. and J. E. Erwin. 2008. Horticultural applications of jasmonats. Journal of Horticultural Science and
Biotechnology 83: 283-304.

25. Serrano, M., D. Martinez-Romero, F. Guillen and D. Valero. 2003. Effects of exogenous putrescine on improving
shelf life of four plum cultivars. Postharvest Biology and Technology 30: 259-271.

26.Sha, S. F., J. C. Li and S. L. Zhang. 2011. Change in the organic acid content and related metabolic enzyme
activities in developing Xinping pear fruit. African Journal of Agricultural Research 6: 3560-3566.

27.Smirnoff, N. 2000. Ascorbic acid: metabolism and function of a multi-facetted molecule. Current Opinion Plant
Biology 3: 229-235.

28.Valero, D., A. D. Perez-Vicente, S. Martinez-Romero, S. Castillo, F. Guillen and M. Serrano. 2002. Plum storability
improved after calcium and heat postharvest treatment: Role of polyamines. Journal of Food Science 67: 2571-
2575.

29. Walden, R., A. Cordeiro and A. F. Tiburcio. 1997. Polyamines: small molecules triggering pathways in plant growth
and development. Plant Physiology 113: 1009-1013.

30. Zokaee- Khosroshahi, M. R and M. Esna-Ashari. 2007. Postharvest putresciene treatments extend the storage life of
apricot (Prunus armeniaca L.) Etokhm-Sefid, fruit. Journal of Horticultural Science and Biotechnology 82:
986- 990.

31. Zokae-Khosroshahi, M. R., M. Esna-Ashari and A. Ershadi. 2007. Effect of exogenous puterscine on post-harvest
life of strawberry (Fragari ananassa Duch) fruit, cultivar selva. Scientia Horticulturae 114: 27-32.

V40


https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.13.16.4
https://jcpp.iut.ac.ir/article-1-2242-fa.html
http://www.tcpdf.org

