[ Downloaded from jispp.iut.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.23222727.1395.5.16.11.6 ]

¥4 Ol A ojled 0 A ¢ alS 3 5,18 5 a5

c&g‘,ﬁgbd.gg‘ nsl ‘JSCJ’:‘SJJT’: cdj.laudﬁd}gﬁexa-‘,rxﬁé‘s.b“ﬁj’
(Triticum aestivum L.) b a8 o35 55 53 b 5T (5 1 9 ofsste 023

F 1S olS il aliw g Sl ey s el
dlﬁ))‘ ‘}27:.0 al§.:.3|) ‘6‘5‘)‘5% o.\g..:.}b ‘CJUL; C)\w‘ K) C.&b) o‘,;
OYAE/ £/ 2 ol by G QYN8 idlo k)

ToSor
rors 3 S phibam (30l Sl gpas s 4 G Dl G SUS o 5 0351 opr o Cay) K2 S S0 Sl
sl 5> I bl ol 51 s S3ladlad s 4 e 5 edd ol QLS Ja i slan ol S (Shodas oty el 0kt (S5
Sl Sl arlllan Gudoes ol 5 G sl o Bgin |y gad 5 Al 9 Jie |y (oo Dlasl 51 (ol 3 5 s Mg Sl da STy
oy 4y g 5 n5d cda s Saaisel dol Cle o ploue U3 Olzn (S 53 Uslos JS tinn Olper  paeedlS 5 oger LIS I 3G
Clle Sl 53 oger S L bagalS (S du d o 53 b3l e oS S 5 5 (35 53 SMST S L 5 Sl GYBIS (slagy T
5 JosSU O 4 Gl Kad les AaLd U olyan Vga b +/0 5 0/Y0 Clale g3 53 pgeslS IS 5 YV ges See Yo 510 e 0
LB Oljen Jls gan SIS o g IS e 2 5 A8 (135 3 53 oS ol 0L i A el LSS 4w b sl SlS )b G
CBLE 1 L S (35 50 03,8 el e 4 Cmd iaste 5 2 condan S oS Ol SRl St Bk 5T 5 Jona
i 3 3 Sy ot 5 o8y 53 Wl Bl Rl iaste 5 g JMEe 5 BRI s Jlons A3 (S s Olee p0eeslS WIS
ot b 2 53 Ll il ulS 3lamST 5 SVBIS e Sl o g e 2150 L 408 (35 5 iman Sl UGS 5l S Jaste 25 03,
A S les oS 315 0L Gaiod b ol il Al Aald 4y o L 5Tl b pgeeslS ke (1531 L Ll Rl gy T

b_jLAJSJAzSA UJ»J J{LE.A): |_) ol:f‘, &;_f..? b nL:f Lfcb) 6“&&\3o)ﬁ))GXJJYy‘}:AJJnyJK:AJ’)é nﬂ)rﬂ)ls
f..\.f 6 gaor Ag‘)s:rxﬁals Jg'_,ls‘gxg.a Q‘Jl’ ‘l.h@m)fw| :Ls.l:ls olds

O3l pde by RISl Oole oK Sl 1 Lt tdadde

5o pele Sl s i (Sl el s
oz 51 dske 53 DNA 5 (055, glasltle 420
i ol iyl ol 5 il (gl il (sl
P R I (R W UPRCH TR RS
5P Mg b gl e U 5 s S5 sl s
Sl 05 G5 L 5L o se JEE) s S eslinal (V5

s S gl 5 53 Ladls piS e 51 SlalS
et L olS pld s S ) o s a0
oVl 5l .S oI5l (Buchanan et al., 2000) Lss
Ol Codls oS Wy o0 Sledas e o &
LS 0 hdg Gl sba e e 5 Ul
ol lagilES wdle cn sty (Abioye et al., 2013)

jahanbakhsh@uma.ac.ir : S s S Gy SLaS5 ¢ oo oukins 557


https://dor.isc.ac/dor/20.1001.1.23222727.1395.5.16.11.6
https://jispp.iut.ac.ir/article-1-383-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.23222727.1395.5.16.11.6 ]

1740 Jlo AT ojle @ i ¢ oS 5 415 5w Vit

{(Ashraf and Foolad, 2007) .S . wlad w)ls A& s
A ladhe 53 (o5 laanel del (i) 5 ke
@JJALS 6L§&;.9L: )\ ff)b)dug&)bjb{y
s i Ll e Ol ool 4 b 20 Il 8 2
ool 323 Fon (S pandi Wile sk (5555 slakul b s
Pl Lo me s B0 e (ke
odr s S s o L wi-»w ol (Roje, 2006)
d_iLAC,.MM} JJ}‘;Lfd JJ\J v_i‘.,\p e;&u) “ oL:§ A.L:w}.»
LJJTJ‘ Sy A okiS 44.,\33 J‘J.‘B‘ 9 QLAL:§ B b
w38 Jle Y+ s .(Antoniadis and Alloway, 2001)
03 Ol 5 el baw g wlans glas S 4y, o B e
B el slins s las S 5 ol @\) BERAY
UJ_\ g_‘)fm L u—i‘j’l’" J«Zb&.& 05 9 M:E 0 9 ‘J..<~w
s als ol 4SO oo Laod VT e las S ¢ 5
)\.,Lia 3429 &S ol d‘};" 9 oLl L;:U&aﬁ;s) 3)\_5 d‘.’.)l’
Ol gl &l olde o 3o Ko ol ol 51 ol
6&5}54:15\)3%(7- Jt?-)b k;vw\ 6[4})4;-){.."“,.: U‘j:"}
p5e3lS Sloms A 5 1S Lot VT ol clale Sls,l5 aslind
4?;:.2.!)3 A;M.A\ GMMC;%‘)J rJfJL:&YO J'.'S\J?-
S sbowd glasss 5l cnlie 5 dolane oslinal 4 g
L 58 55 .(VYVA gL:J'CjALij Sbe) wal e oy,
WSfﬂbgﬂt&wj‘)uoigYij)jyde—jL‘
Sl ()‘y gd))_}l.«is d"‘)‘ “ (&qu‘ 6> g Slens dl.&bjs
S 5 o p 2o50 535S (G5u3ES ALl 53 elS 5 S
bl lind glassS sl eslial 31 js oS x5, 8 13
45&)).1@ 03 g )l};ﬁ S )‘ JZ.:J v_:«b) LthSl? 6‘9:'0;[5
O e bl gl s aa 3 IS o 5238 ol
4@@})) Jw'l:b& @\J}q%m}w).hjgjjww
Olgea ONBL 2 (ool polis 558 3 b 51 L(\WAA
sobe d Gl s Ul Cel (65,5LES e 5 S
9 ol S DL Jg':‘ 9 oer T}?&JLS (& ALole Wanead

5 okS sy ole ol o3l ) i ol s Yazs|

Fo Jotd O K3 S e 5 sl Al 035 5l
Wil S mhe s s sl gy el ladd
3 e glap 3 5 L g seslS .(Isarankura et al.,2009)
(Reactive Oxygene Species) ROS Jl (35| C\};\
DNA a5 4 ol g 5 03,5 slam] o 2S5
S bl 4 e Sulg g s el LAy S s
5> oS b oger (Zhang et al, 2010) 55d 0 5ldnS)
sbo (b e il 5o st 40555 5 Jobo )l 5o
Ormad adh o Lol |y A, LAl 5 e e sl) SN
S8 0T 4 5 el liaS) 25 o opr SO
e Aol pl S e a5 OLLS 3 1 O3St Jle gla
oS g Clad 5 odd plié gladd Sl 55 ol
Jé i S .(Zhau et al., 2007) s5le o By |y s
e e 5 IS L 05 Ol ) (e S5eS]
Wl S ke 4 2ty wle il 3 51 (ol o
Sphen ok pE S 4 mel s Jibe ol s
Coew 03 Olye (21530 L (Singh Gill and Tuteja, 2010)
e ol i 5o Pl (T Lol SalS Lol olS 5 0
23 Rl gl sy, Ay B gLl ol 5 s
(Zhao et al., 2008) 335 o Sialer 5 S5, Mg
03308 5 eals G1STy sl L ks 38 528 5 05568
and 53 g ks S Sy Jgise s s 1 sl
(Schneider et al., 2009) LS o 55dme |, £33 Coas
kS S s of Chle 5 oSl s pgeslS Ol Ol
N ot SlausSU 5 (S5 e Bl
clain 5l U ol boablie gl oblS sl
LSl s a5 3Ll IS, Ws s sl
S o o3l Slodmg (SIS BT e 51 05548
Sl Sal s ls cels ol sl gl &
=5 (Baby and Jini, 2011) ol Lads 3 S 55 5 055058
i Gl s 03 b o5k & S5 ST s s
ol 3503 S5l oMy g (S 5ad oS 3 S gl 3


https://dor.isc.ac/dor/20.1001.1.23222727.1395.5.16.11.6
https://jispp.iut.ac.ir/article-1-383-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.23222727.1395.5.16.11.6 ]

V60 slatil el ¢ JS 853 glon X3 Oljen s oger 5 paeedlS S 3G

Oiger MlS o Osls o 5 wwdly o8 Sl
5 Wl O & 10,340 Il o) s oty s 38
S T e a5 el Jime lscns bl oy
53 e 3 0 kd Jie 6,505 G 4 s e o) mle S
dalr i a deps Ve JSU1 i ey DL A s 5 0L
b A e s L3 S sinad Yl 5 wlsl skile S
S Al 0 Colg s s el i (hlesl A a4 )
Loaids 10 Sde 4 ol solias el s 4 o jlas
Sl ostday Sl Ad Sk Sle adds 55 3 Ty e
.(Omokolo et al., 1996) & oslawl Jslome L3
s 5l skl b o5l W0 25 Jgb 53 ol Ol
A (6 S eIl (g e gy S

S pAE S Jous JS oplis gy (oS SMe e
Bradford, ) &5 S eslinal 555830 5 gy 5l s ops  halS
o5 3 s SNkl s s sl 4 (1976
(Bovine Serum Albumin) BSA (58 eyl skl
o 3l szl b oy oS ldie 5 A5 eslanad
A (S el 25l 040 e Jsb s (g e 5585 1S

gl 1S n s o il coddan MR et
(aVY) 01, 5 Bates (i, 3l eslacal U S 5l ol s
oaws 51 oslinal b bakgel e 23S ol
Clld a8 33 sl oY e I b s e st Sl
Losak et al.,, ) ol,an 5 Sloyd oy 4 fiste 5 o
OVe zge Jsb b (g e gy il olKas 3 5 s (2010
A ekl g e gl

W il (S cdld WS ol e
Y/0 55k o .(Chance and Maehly, 1955) .i oo
T b wseSt ST e Y e e Bl s
e L byl s ples 53l ojlae 1), S
s 3 szl b a5l YEe zse b s Ol Sk
A I3 e b g S

oS CHEE Sl gl Sty BT e

Jﬂ)‘}g oalaal ‘J":“.!" E) )15 JA’}) )‘ )‘J\:.ws‘ﬁ

Khoshgoftarmanesh ) 5,5 o lié 4 > o LT Jsl
Sheslul 5l Jas eslanal 4 a5 L L(and Kalbasi, 2002
RIB s b glass osata glerd lasS
3 03500 bl L BB Sl eslanal 055815,
35 03 S Slllas (bls ol slasSls Sl of Jlisa
AU A S e ol ol Sl e
SeF el s e GBS Goar 53 R il L5
Gl Ly ol s Col Coenl Sl 5 o520 H;f Lk
ol Jsbs a3 (e Olppe aalllas c iy ol
wgaldonl Lz g 50 5 e 5 OenST BT gla 5T 5
RIS CCH PRt CH v G T GRS P P
Censlis Gl S| AT Gl ol 0LlS (g5 5
Sosps 5 Al e Jesd SR skes OLLS Gl

.J)l}

el g5l
ol il i gad y CBS Tyl L ceslinal 5,90 S5 3l g0
L oolad Sls ~ b B s LSt oo o ol
WA e s syl Gise oSl gildS s 1SS an
GRS L OIS 503 A8 LB sl s S
Cele V8 oS0l 3 o 5 S s p SS Y
@los 5 YA /0 wlyy glos 5 SGOU celu Ve 5 Ll
3 53 Sialesl pl o3 s ClS e pede a3 V1wl
53 p5elS LIS L 0SS a5l A S 5 o e
Sl 03 s LS 5 Ve e /05 Y0 Chle s
Sl pad 5 LS Sles SV sa5 Koo Yo 510 N 0 clale
dopo a3 s bl L Jole S de LS,
Bl sb 4 sl 5 Aals glaanalS (ool g
sl ams SV dlsy 5 4 Ao 5 (6l el ses

A e sl S
A3 Ol 5 ,Se3lll gl p xSy Jaloes A3 (5,805l
Cypo s A g LS sl S ojlas ol oJ o

SV Jlms 3 edd (IS S 3L Sl e S /0 Ll S


https://dor.isc.ac/dor/20.1001.1.23222727.1395.5.16.11.6
https://jispp.iut.ac.ir/article-1-383-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.23222727.1395.5.16.11.6 ]

1740 Jlo AT ojle @ i ¢ oS 5 415 5w V61

L3 Ol 03 ol pme Al &S o LIS Ve S
4 S Gl gme Vel Lo hile 4k > wzdls J o
Loasdlas 5550 035 53 58 53 Gromes A sdalls dald
A5 e 53 (s s e RS pseslS IS Clile 1
Wy 0 s bl edalie dald 4 Sl sk
Esly pgenlS Vg s /0 b /YO Sl Sl 25
53 g a3 Chle o i Ad Tl A3 Ol 15
Naes Koo Ve oo o8y 5 (1149) S (055 als o
0 03> Jolme A3 Chle xS 5 (VA o 0 S
(/A Vo oe 0/0 ppasls L JS L Sl 5o S
() Lo o
B 4 e G55 A5 R edle oS s Sy S
el Sas 5 (RoMland et al,, 2006) s & slise cla0)s Ol
.(Lang-Mladek et al., 2010) 1il jlaws| 5T ol gl s
5 eedle Ui S Olpen oS glackle s 5L
SimSl Jed bai S sedoVl Olgsas W slackle s
A3 a5 L Ll e olS .(Sugio et al., 2009) LS s Jes
al el Bi gl 1) 3 Shda s S oS Ik
5 a8 e A s R Cod ame Ll 5 Ik
Wpd S 5 Jds 5 o 55 e 5 S Vlans!
5 dali puS glaamalS 3 ool WDle ) il
poeedlS Ble LIl DL e 5 p gedlS Lol Slad
Cose 4 Sp S Sap s bamalS s e
sloee A3 2alS as S 5 3 55 4 blee jow K
e 5 S 155 0 a0 p5eelS 5 eser Sl S
Ly g e g5ty ol 4l 5Ll AU el
Jsloe L3 Olpe J2alS oxes (Ehdaie et al., 2006) L0
ot 53 5 03 Jas a3adle IS S Ol o
G e Loy Caslie b0) 0l Jlé s
038 35dome 5 S sl O5UAS 5 OIS 18 ey
K3 OAE G e sy AL ogr 5 peslS DI e
NS b e Sl pladia b 5 Lotisn R S 52
055 255 b 5 bl Sl 3 chl 055658 5 b

AU slad e lasl 4k - .(Kar and Mishra, 1976)
Voo BB o Vsedos 00 w5St OT (Vge Vs
Vroedd S5 oslse S Sl e s A g Y se e
A Ve e 1y ol Syl 5 dlsy 2 e
00 L G Jsbe Sl e YO ulg s s il
Dl Dk e A3 byl a5l olas 1)y S
5883 Sl oK Sl eslizad b e g6 Y0 g0 b o
NPRSCRICN [

sk sl S Sl ik sl e
L o e s L8 sy 4 Slas)
ALl e Ve skl (¢l (Kar and Mishra, 1976)
ol ebas mI e N s WS A e B L s
e YO golep o akds 0 Dl w5 bt O
o Jib 5 e Sl e 235 15 o Sl
S g Kl L e £

N e PR U UV P I R CR SOR P
28 a5 0 S s o Ul 4 ak3s s

5ledd 6 Seslul Slin adlae laesls g el 4o
o b sl SIS 2 b B s LSl il G b
LIS) S Sl s 5 e ¥ os pkS (35 1SS
25 S el (o ¥ 55 ppaslS LIS 5 mlan £ 55 05
aslie SAS 15l o5 5 eslizal L baosls bl 5 4520
L5350 Jlaz| o ;3 LSD Ogesl 5l eslizad b s, Sl

A el

w9 @Lﬁ
03 o X oS Sl Blate Al als OLES il s 4
el ol (Jgloee A3 Ole (S 085 5 Ol Dlas 3550
SemSTy SYBIS slaw 5T 5 ol sete 05 s Lok
(25 5 48) eS8 s 3050 pB)) 55 SlannST LS L 5
O dsds) LAk e Jls e

S 3y 53 4 313 0L il lie sl ploe 3

0 hle 4 o 0By 3 s Ve S V0 bl > g


https://dor.isc.ac/dor/20.1001.1.23222727.1395.5.16.11.6
https://jispp.iut.ac.ir/article-1-383-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.23222727.1395.5.16.11.6 ]

VY slal el ¢S s 1 e X3 Oljen o ger 5 paeedlS S 3G

ST By 3 3l Ty SV Slagu 5T 5 ey sin el e o JS B dshoms 3 bl 5 Sl nS0ls =V st

r.\.lsr.;)_,:)blng'.mb‘}u)ww

Sle e Sl
ISt 3L S, SWE s o San Ofsn e s a3 b
Ve JOYY sV AT T Y Y ™ \ )
oy AT AT T T ey e yved” 1 e b
Niaadlt LY ALY Y VAT N VA 7S SRR VNV LN 1 35X K 5l
YR VAR S T S VIR N ST e Vet YA s
WA WY VA Yy V) £/) VeIV YV - Sl S o

)‘)‘}ZM &J)\:}‘ C)‘,JJ ns ‘/\ ch.ﬂ BL) )‘)&M d)\;"-‘ b ‘./.0 ch.ﬂ BL )‘A&M k.;}k"-‘ *

g 5> 5 C/EAY) opm LIS Ny S Vo e o
(YJsd>) Lo LS w22 (N8 als

Fow d o ph e DS L bl S 3 el
03 3 sn Glamsl s e ple 5 o3 S el slacnss
©o ks bles pseedlS ale o S0 1 bagntisn Sletle
S35 5 St 5 Ois LUK L oas WSS
Gloes S a4 Jlasl 5 sy S8 L s s 4 5 30
5 Tkl s It 5 Jlee o ge LaeSs s Josied g
U 55 s frmmer 03,8 0 sk bl S
(Mishra et al., 2009) 353 o S5 i 5 S5 o
5 paeedlS 5 S o 0By 53 IS s n Ol a8
)o\ﬁ&lbjlﬁ@qgwqw\oﬁweﬁ
Corsn oS g S ot slaes S L Ll Ll
Sibsl3l @ e alg 3 5 S sl 5
e 3 N L ppaslS AL sl s5T sl
Sl ol IS ile ol 5T e Jlge G b 51 035 50
UG S S T Y SR - P RCS JER A OIS
LS e L Ay 5 edd S A e
0 slackile) 25 5 S W3, 5 (Wang et al., 2008)
-8 B e il (Ve e /Y0 5 N ey S
Sl s 4 Vil opr 5 pgesls U o pS sl
rimad OeS| T o T a5l bl (o
Johor (25 o > 2555 ladin b 5 LagnSs 5o
lalas 2l (L MS b 5 Loy o Jlia) el ol 5o

SialS el ol S i o e S slad ke« cd”
Jld o ge b J5513 55 ol Jlome A3 5 5 35 Ol e
Sl et 5 .(Bolton, 2009) 558 o Cuwslis ol Ods
Sy o T e g g ke GO s gkl b
03 ad LS o S S plin e Lz (SIS (Lo i
Slapm sl cdls il el S gladsbe i
3555 5 bl Al 5 g 8 Gladd ediS e
LS L Sl D3 sl A3 Olge Ll 50 e Sl
riims plo Jaw g el 5 SSJS IS QLS 3 o gels
Ol iS5 sl Shs) cwl a5 50
075 b 02 paeedlS lad Cod Jaloee A3 Ol 5
I~ TEY-J| Y KU RN P RPN O
Al e 05nST Jld sl 5SSl
Al Ao Ol bols wses @S el n
Sl gme dsys ) Jw}\cb.wﬁwé.d}uxr@&uu
oFsn Ui Slp 5l el s (1 dsdr) il e
sesr LIS mln a1y (lspae Rl LS (55 s IS
L Ss ol wosls OLE dals 4 Sl pseeslS S
GRIBL S D n Ul g LIS lahle LI
LS Vses,Kn 0 lachle w25 o35 03 Al e
sn O 8 ppedlS LS Vsa e /YO 5 s
SalS acble ad s ol ol [l als & oo
Lot dals & G S s Ol 5 (Sl oee

by odia IS obispn Ol (i peS 5 it S


https://dor.isc.ac/dor/20.1001.1.23222727.1395.5.16.11.6
https://jispp.iut.ac.ir/article-1-383-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.23222727.1395.5.16.11.6 ]

1740 Jlo AT ojle @ i ¢ oS 5 415 5w VEA

ST b
Slis ,:Sle adllas 500 Slas
(V50 ko) pgnnls oy JS GYsn 5500) o NS
LSD /0 /Y0 \C Vo ) 0 . =
ATy YA T LR VAN, L VAR F AR VAT A L VAR (AR VAL TG L5 Jsloee A3
T vt ane® aner® st aane v o (5 033 p5 2 05 k)
RS AEYA  ALCIRYA o S S VLR VAR\ ANV ¢ ¥ S VAN 7 VAT A4 LS IS o
YRR VAR o & LENNRVA d EEYA £ SUNNNYA £ SRR i § CENNVE RF ALY R N o (5 033 0S5 2 pS ko)
VZVS SR VA & UYL & C U VI N-F AR Y7 V- V2 G VA O8 LS AP
0% AR VZVN Y\ in U V7 LA VA A A LR VA A V-L VAR (VA7 o (G OiseS e 55
ARIARNRY) SR YA 1 PRV & AR\ b GOV 1'7 SRR VAT *S o
EN SRRV s VARV | & G VAL AL Y0 L & R VIY YLV} VN AR VIV o GliseSadse 555
YRALYARRYA A LR VAV LS Y) S LU YA ST-ERNRYA 1) G VAL D VAN A 28 PR
LA R VANZ S S V) o UL VA B CLRRVAVA VAT U VALY SR VAR O o Glis e dse 55
V7S NN VAT S A S USRI VA X AR RYVN o S VAR Ao VA 4 LR RV/-FS Ut SNt VUCH JUIF) B I g
R YA VLR VYL TR UYL VA VARG (AN VI AN V7 e Ve (S50 p 5 ks
RVAA SERR PEY-VASLR VA o Y- AR V- R 772 (A VL Y-S R | VLV V- S, SUNCH L) B KW g
ALV IR V¥ Sl V1Y) VA (A G v VA Sl VL W G VC VN A V7 Lo (S35 p S koo 53
INZAZN V2R R VA XL T70 VARV S LA SVA AR SVAR AL ~S i) ST S
RAAANEE-Y7S E R vi o LSRR RVA F LR VAR § LB Va A Th R VL R C AR 777 GO S (C PO S QU WS PRR £

Al o LSD 0405170 o 3 s jins L5t 0kins OLES ailali Cig o b olapiSilis s a3

5 (VANY) Nsade /0 ppasls 1S L sles 53 a8
0 chle s i w0 Gdan UM (RS
LA Ve da 170 5 (YY) ogr IS Ve S
(Y J3a) i <lamDla (+/4AT) p sl
S5 dailous 4 36 ¢ J S50 Lbloes S Olgie a0 s 0
el eyl il eIl il s ey
s bLs) Jie s globrle ol 5o rames
s kins ialS o st p (LB Jaloe Olpe 4 oy
NADP/ lie Coms oS Lai> 5 oDl pH
s ol Gdsly (3l gt (e sbe 5> NADPH
s SE S ks s bl s st Ll

SV A ol e (Szabados and Savoure, 2009)

LS sl Ol OYAD) Ol 5 (oSl 485 ol
oo IS J e lags pseslS Bl 153
Jlas e das o DL bl 4 s (o5
Wil e s dops ) e e s S 6 x 3,
oS 3ls Olad baesls Sl anslia 31 Jol> = 0 dsar)
ht;o)-\cﬁmzuu“\;\pﬁ;},gfr_a),;ﬁ);
s Ol 03 Slipms SRl e LIS Y e S
O w20 03 Bl el 8 LA s s el led 4 e
LS B L aes s 4S5 5l 2
Slyme LS 55 55 Nsadoe 110 4 /Y0 5l ppeslS
0> Gl RS s 03, 53 Se s GRIH dsn

V_;) 2 U':-JJJ': )‘J\:l.& LJ'LM RS sdalie LJ':-J}J': 6‘):9=A


https://dor.isc.ac/dor/20.1001.1.23222727.1395.5.16.11.6
https://jispp.iut.ac.ir/article-1-383-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.23222727.1395.5.16.11.6 ]

V69 slatil el ¢S 85 3 glon X3 Oljen s oger 5 paeedlS S 3G

Loy e Sl pasl S a8 gl A Le S ple 4w
S oS Aol K55 sel ((Hare and Cress, 1997) ol
o5l & 5T 5 ol 25 L RS e aseadle US04
oSSt s el Jy DS 5 4 by ol iy
s S @ OalS sty (Baum et al., 1996) Al
Spbr A oS g sl 048 ey sl
slaaiss, 04 3L Wi 5 o 5d (Song et al., 2004)
S oyl 5,8 Ldy IS e 05,5 sladls Sl (S,
NS ) 5 4 kS IR 3 g B S
|y aiel ladesl 25 Ol o alaly cpl 53 (0FAY (an)
Sl GA Gre g3 e dy LS 4 Cwglie s
LS 35 3 sl SRS LOYAY (i) 55 wods oS
O 315 s 4y g gr Vet enslS S Slag s
dhor 5l 5 4 Caslie glacd ple A5 sladal 3 s Ll
Sge ol (Sae 3L s s OS] ST lag i
S 3 gal Aol pl GBS0l slmyl Laul g
CIbts Jgloe gladd W s Loy el eslinal s
sl anils
213 0L o gete b ey 03 0be demlis gl 10y gute
LS 5 e LIS slachls Al LS (5 s S
Sledd 4 Cond Geisste Ol 53 Solspme Rl e geslS
23 psste Olpe cpjiia A8 055 55 ls sy dald
e /0 5 CYOY) apm LIS Ve S Ve glacals
53 st Ol (S 5 (/Y01 ppasls WIS Y
0 Slachle 53 s o35 ki Sl (/1VE) Aals e
LS N ge oo /0 5 0/Y0 5 os LIS N sey S VO
Sledd & Lo Geigate Olsee 53 O3 sme Rl o geeslS
chle BIBIL e o35 s s b 5l Ol sl
Sl psedlS LIS 5 Ngas Ko Yo B0 5l e LIS gla
55 0 il R ste ke Y ge e 1/0 w4/
LIS Vg o /Y0 CBIE s gte Ol o At 25
5 ald a3 ise Ol (S 5 (/TT0) ppasls
GV S5 a) eger LS Vs Se Y 5 Ve L ke

33 odsn 4 ol s 5T il e anal gladl
{(Abdalla and EI- khoshiban, 2007) .,ls & of I3l
j.ng(,_é)ﬁfa); eﬁ&:@a&:})ﬁ Sl s uii\;,é\
W‘Qgﬂmcﬂlsum@ﬁ%?p;)ﬁg}é%mﬁjgﬁﬁ
S e oS > a b Lasr_w:jk_iﬂ gl sy s
Sice  Gdsn AL

@ s B S . (Desnigh and Kanagaraj, 2007 )

03,5 wal b ) BIS la Sl Wil 5o (25 51 play e
Sl ATP W5 5 (6508 yie 53 551 ST O 5y 208 51 6
LS bl (5 5l eds W glac sl (gslsb
Ol SRl o2 o35 2 .(Ashraf and Foolad, 2007)
G s e Sl (Sae ppelS 5 CoS s
o3l S edd olml bl Ll sl s
ot o St (K DB 5 IS sy sk
S o bl s Al ) (Sl ge 4 a5 L oS 5215
Flize S a8 s Ol uibyls 4 S e
Lib oo Jlspme deosn ) bzl mdave 53 S0 b x 03
05 53 5SSke amlis w53 Y Jsdr Gk .0 dsax)
e ol g IS GlacBlE 1Bl L 5 S
S I s Ad sdalin Aali & S o5 Ol 3 6
oger 2 slad Clale LI adlas 5550 035 55 8 o
L omzmen 3L 2alS cp s Ol ¥5e S0 Y0 B0
S e s A W3y s pseellS IS Clle 1
s & Cod i Ol 53 ol RIS 5 el
IS 4 DM ReS s op Ak A edalie dald
Vs (AW el IS N gn s 20 ke 4 Loy e
(Ydsdr) 250 02 035 53 (4/008) o gr LIS ¥ 505 e
Son 2 e 2B 5 035 (S50 0 il Al o5
03, ) 4 el 5l & s s Clzw V.JM Sl il
by 5 (F s 5w el 0 WD sk e s
sbcdple plo @ o 5 SLULS @ il LIS gl
ey (Galili et al,, 2001) 553 o fds 2 b ks

S el 5L ke v Sl 4w Lol el i


https://dor.isc.ac/dor/20.1001.1.23222727.1395.5.16.11.6
https://jispp.iut.ac.ir/article-1-383-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.23222727.1395.5.16.11.6 ]

1¥40 Jlu 1V sl @ s (LS 5 5,18 o il Vo

o py B o1 Slagtann 53 I Sl it 8
o Dol o o OS] Wl 5 05 S Jls)
Sl S b Sl ph s s 35 e Jsle
gloseds S5 Jlis el e Jske ol )l
VL slacble (Aina et al., 2007) 553 o Ldbe L,
ol an 3 5 oS 3 Coew sbml Crge S Sl
O5eS1 35T Iy A5 L 5 ol glnST gla 25 sl
.(Chen et al.,, 2007) w:S o 3,05 ol ALS gladshe
ezl 5 dbeb Glad5est g1l 03 oo 515 035 oS 12
- ST sl cdls OLLS s plans) sl
S s bsens LSl s YUK B OluS]
Cewsay mli b oS .(S;neets et al,, 2007) b o 2058l
ity Cille o 035 L ddaly s task cpl s b sl
03 s s Ssasl Ji gbaa S Lol sl Gl
S ol ISty 5 VB 5T s g 4 Sk s
LS Wil 1 sihee M s Shee s VUK
Li> & V8 &S g0l 5 .(Mura et al., 2007)
0 dij b 5 odiy oA Ol L3 Jld O3St (g5l sen
S s 4 S s O b e S eSS
o= Jal s (Magbanua et al., 2007) 555 o i
MR ez & e odd WI 5 )85 05550 AeS| 5
3 S5t peelS laolad 3 O3sda ST ool
ol TSI KW SV M M &uﬁﬂ Sy
% 4 Camd oS e w55 5 005 (S sk
o= G s (Zhang et al.,2010) was oo il
wdly Sl e boedd Hlas o o35 5o VB el
33 o SAST o 5 skias 0L Yol &S ol
oA Grmes il VB abase paeslS me
S 5T B3 04 b 5 S 55 OlenST 5T e
LoaS 3l ogr Coow a4 Jod laslSssle 5l L5
Sl e a3y Lol s besdel ety S
wrelS LS, 5 od okl alS e ppelS

b s pole s damsl pan cld Sl

(YJsd>) s absle (/) 5 +/1 00

5 Sl AlS Gladshe 3 alul gl s
G 5 Gol e Olge 0T A1 B G
efe & sk 4 MRNA a5 g 5,0 5o Ol o5
S-Adenosyl  (gesle 2o i b 11, ke slansl b gl
Wl S5esm e 05,5 sl sedas &5 Methionine
slaul s ez (Qoshi et al, 2010) &S o ok
Fo e > F e s e I (555,
Glosle Jry Cwomen 5 LS o a5 ) L2855 S
el s Gl On eSO DS Sl
Sose (ROje, 2006) ol osn 5 sSB S 5 Laygh gyl
ol b e 53 Gasb cpl 3l 5 o3 ceedlds 65 S mone
daxr 5l olS Ad, glaasr 5l 4 el 5 e
s S o 3L Sl SE 05 Ol s Jsbe e QST
© Ol s 5 osme 2Ss (Pang et al., 2007) s
Yzl led SaS 25 oo 4 Sl S Lol L
O 35l e @ Klg o 2 o35 55 wal doul pl als
dhorr 3l 55 4 Caaglie glacd ke 15 sladul 3 s Ll
AL s s OlenST 1T 6um-ﬂ

Jlae Jlas das e O Guills 4 s YIS
Wb oo s pme deosn ) Jlaasl o 53 S0 U x 03
52 5V b Ol gl S0l amlie S () )
Camd 1y Gl3gme 2l 0 g 1SS Sles o S 43
LIS slackle EIE T S PISE Lol sls OLES vl 4
55l Ll als 4 r‘—ij LRGN PE I FIPIPNes
poeedlS IS Clle LI s 5 S W55 s e
Jals 4 Coes YK vﬂﬂ Sl Olsae 53 (uls gme S
Jals CE.« 0 VB cls Ol o ni A edalin
53 (VIATY) o gm IS V505 Sea VO L las 5 (V0700
Nga s /70 lle 55 VB e o S 5 A4S 3,
(Ydsdr) L sdalie o 03, (+/40Y)  paslS IS

38 (olid sladd o ol Gk Sl paels

L;LarmcjliﬁéﬂjbjlWJJ@;@Jmﬁbdpdw


https://dor.isc.ac/dor/20.1001.1.23222727.1395.5.16.11.6
https://jispp.iut.ac.ir/article-1-383-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.23222727.1395.5.16.11.6 ]

V0V slail el ¢S 85 3 glon X3 Ol jen s oger 5 paeedlS S 3G

& Oosoker AeSTy (Sl slle Sl Jstee 5 andls
53 5 Hls Ghas O3 Age 3 (Sop eal sl a4 WOl il
oS S ale (S50 5 sladul 351 les 28 b
s slassS ol 5 LapeSUtd S cnnsm s
i« ((Almagro et al ., 2009) 1S o cIbts S5enS)
$1350n gon Slap 5T Doy bosas bajlaenSly d s
LSl 0550 s S e Jas dld 0581 slad S
a4 atels gla_2STy Sl (gles 1S wls gl &S ol (slosle
ol 03 AS e Jae 05,0 e dy ele Olgea STy
Gk Ol O3asder AeeSTiy eSS el 53 WaslenS] Ol

(Kawano, 2003) .S o Joe cilee S 5le pds
S An les (3dskee &8 00 8 e Blindl il 2l
Dld eSS s SISl ol Cl e Bl
T I U B LI I RUS PPA W
51 (Tiwari et al., 2005) Ll o 5,8 sl S 5nST Jleb sla
(5 Rl 02 Ol oS pBs Jsb o edd W s dhor
21 Ahsay O3sAa A1y o Sl STy A5
Oz S8l o 5 il 1S ST 5 VUK ol
o B 3T ol 58 e Sk SacSaliil s Il o
Lpdo <l 5 05eSl a4 Oids LeSly fdS
Lsls olas (\WWav) 5l 5 Sl .(Zhang et al., 2009)
Sl YOS cdls Il e ppedlS S
ASly mems ol OpldnSly RIB1 GlST
Cdled Ll sad e D3 5 Je Sae s O5ssdes
548 035 53 3 pperls Chale nil 1 s YLK ﬁ;j
STl e G Slikes 1 ol bl b o
Lo 51 ) Cdlad 2alS 4 015 o pgedlS 51 50 e
SSb S e s &S O3St sl Gl s S oLl
Sl sl @ dem b ol o s 4 oS IS5
o bl ol Sle el slS) Glacul 5 Ol
ASly e GV o3l s malS Loy Wl
w3l e el 5 TSl aS b e SRl 055
s (Dellrio et al., 2003) 5 5 . 3lasl, 5 VU sla

B S
4 35 YU =l s 2als (Ghosh and Singh, 2005)

A e s il
e LS S S 5l (ol 3 e ges muly S Ol
sl oS S 3l A5 Lo e (S (g5 ke
5 e b sl e 5l SWssk clea Yz el pl oS
A3 W poman ol 3T nl sladsls s
AL Rl Wl e Less S 03 e sl
o b Gt 5l ol il LS .(Shah et al., 2001)
Lol 4 Sl 2 5 S Pl 3 pseelS LS L
in&)ag L..w); tjmbls uJ}- g)b.:ﬁ s g;.bUaJ
Gl St 5 (Sl (e Ll i 4 olS S s
&lﬂ\ba\ﬁa)\)l}& &LJL&.‘? ULALS J)b;';u&w‘x;
e 53 als Clea OLaLS S U””S clle
xj\_).c,.S\ U.LS 9 J.L‘? u;_\ Cvan J:" B oL:.f 6uuﬁjﬁ
Slan 5l J2als (Vajpaee et al., 2000) ol st 5,158
s Mg el Wl adlas ool s Ol ol
CooldenST i alml Loy eds S STy O3St sbaw S

S lge Ay 5 (65 s e 5SS, W
ul{&)‘bd&ﬁw)b\ JL&S}\CE..N)JU:QMJDX(,E)
l_gJ._gf(,_E)):;le_iJk-xijl_:ﬂ deolis @Lﬁ.(\J}Jq-)
MPTQ_le.éblj_,ajo%Jﬁjksduc_wbﬂlpl
dalld s Cons (gl e (il bl e s A S sl bl
Ol bk s casdlas 5 50 RENCIE s S ab>Ss
mjj_e\)\.).:wS\ﬂ V-"'JJ C,:.u:d U‘J:.Afrxnsks .LULSQ,.H;
SAeaS Ty 55T Sl Ol pe 53 (Sl pme talS Lol s
NPI;;_;wwHwM.M\”ﬁJMu@M
cble ps slast s cdled o meS 5 (V0/0Y)) 6 g IS
MoMthungjjjb (\/\‘00)0_}:2 J\.LAS)Y}A}J&A \K
(Ydsa)

La 5 C‘f‘ 4 Cwli BRI VLIS WAL FR T S N WL Y


https://dor.isc.ac/dor/20.1001.1.23222727.1395.5.16.11.6
https://jispp.iut.ac.ir/article-1-383-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.23222727.1395.5.16.11.6 ]

1¥40 Jlu 1V sl @ s (LS 5 5,18 o il VoY

Roesm LS 5 ppedlS LIS Bl (Ll AU
by 53 a5 e Sgline a8 S slatul
ol (S I35 25 b ablie gl Sline slapilSe
Joos 5 Bl pshen (G2 5 AS) puS pB 1S
proea SLCLLE momd 5 ann s b oablis g s i
b sy 3 plad A s e gl gl S
@l S e # edlSe 5o Ja Julge i e
o5 93 53 3l OLE e SoS el Dlis ) 3l ol
G Jglme 43 Olse 0 LIS Sled S o2 5 S
03558 Goisste 5 i «odan oSS San A s wl
p5edlS IS CBE Al LS (3, 0 eaes A
S anly Sl LS insd 5 Jsbe A3 (S 55 Ol
O3SV 351 Sl W5 5 £ 5o oo 6T 5l oL
5ol dLs 1y L, 2alS 5 sl lacanl & il
e e o35 5o Ll Bk Gl e 5 s Dl
il S Sl S et o 3 e 2 0 S
S gbml Sl s 3l ol 2l uiaes
LS o5y s SlenSt BB 5 last, GYB s
A Sl Ol o ger IS Bl LIS o sl Ol
Slap 5l Cld 25 (35 53 S p 5 eld anlS 3T an
Sl 5l 7ol (5l sl 0L 53l S 5 VB
Olgeas ol (Ko 05 b Sles 3 0l W1 Slaens| 2
55 A 3 Al ISt s U s 450 el il
Slap 3l paedls LIS ke fll L andllas 3550 o3,
cled st B b s slaast, GYBS Slaes| sl
uﬁ;j ol S b Lsls Ol dals 4 Cand (%S
05eeS1 5T GGl 5 5 paaslS e BT 51 0L

Syl s 1y Ady 2alS 5 eSSt o] « Wil

AVY—EAL 4 V'Lu
dubjs e )'\).) bﬂ)ls J,;J;U O (\V/\/\) .).C “;;Lv)
S ) Q\J_lébw 9 °L.‘.§ 9 Sl r_,:ﬁ.)ls Q\J.:.A 2 cjd'.w.é

Slidss olosle (olg oS Ol 5l b e

53 paedlS Chale Il o b el cy =
ol el 1S .

A das s 0L Gl 45 il SluesT Js A
s e dis s Ju}\cla“)awfgﬂj-léx 3 bl
3 48 sl UL Sle amlie s () ) A3l e
LAS s eger LIS Glachle IBIL a5 S 5 s
s ol Sl Ol 3 ()ls e SERIS o geeslS
Sl Ol e G it s S dald 4 ond SIS
10 L sle 5 (Fo/NTY) ol pedase 3 Slanst 5 L rﬂij
b oy S 5 (YE/YE) x4 IS V5 sy S
53 (VAR o5 A IS V505 Koo Vo 2ale 5o 5lS]
(YJsd) L edalice A8 =y

3 YK Glast IS0 glael Lol s L
ol by 5258 e il Jle SLLS iy s Glusg S
5 Lo 4 b Osulinsl oS gladse s of
5 b b mSly s sl ks L el oS (LSKs
(Yilmaz et al, 2003) s 5 cJts ol Conlor G540
sl pbe Olgpea slnst by dax Sl SLS 5 xens
Sl 5 odon; S 4 OIS 5> (A5 4 mul s w5t
b Ol i 5 Soalen 35 s SIS
S S B Wb Wl n b e 5 SIS S
T S UG P R
ok o ardy (3 LS5 ramer 5 2pd e Jdd O5S
Slee Lo san slawl 51 S Gl b
.(Newman et al., 2011)

(IS (S oS

G S 258 bl i Jol mls 5l IS b o

GL;.A
SMHeSI ST sla 5T (5 s 5 481y 0550

o ol psle @i (Zeamays L) )3 olS s


https://dor.isc.ac/dor/20.1001.1.23222727.1395.5.16.11.6
https://jispp.iut.ac.ir/article-1-383-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.23222727.1395.5.16.11.6 ]

V0¥ slatil el ¢S 85 3 glon X3 Ol jen s oger 5 paeeslS S 3G

Buchanan, B. B., Gruissem, W., and Jones, R. L. (2000)
Biochemistry and Molecular Biology of Plants. John
Wiley& sons. USA. 1195p.

Baum, G., Lev-Yadun, S., Fridmann, Y., Arazi, T.,
Katsenelson, H., Zik, M. and Fromm, H. (1996)
Calmodulin binding to glutamate decarboxylase is
required for regulation of glutamate and GABA
metabolism and normal development in plants.
EMBO Journal 15: 2988-2996.

Baby, J. and Jini, D. (2011) Development of salt stress-
tolerant plants by gene manipulation of antioxidant
enzymes. Asian Journal of Agricultural Research 5:
17-27.

Bolton, M. D. (2009) Primary metabolism and plant
defense fuel for the fire. Molecular Plant Microbe
Interactions 22:487-497.

Bates, L., Waldrem, R. and Teare, I. (1973) Rapid
determination of free praline for water stress studies.
Plant and Soil 39: 205-207.

Chance, B. and Maehly, A. C. (1955) Assay of catalases
and peroxidases. Method Enzymol 11: 764-755.

Chen, J., Zhu, C., Lin, D. and Sun, Z. X. (2007) The
effects of Cd on lipid peroxidation, hydrogen
peroxide content and antioxidant enzyme activities
in Cd-sensitive mutant rice seedlings. Canadian
Journal of Plant Science 87: 49-57.

Ghosh, M. and Singh, S. P. (2005) A comparative study
of cadmium phytoextraction by accumulator and
weed species. Environmental Pollution 133:
365-371.

Desnigh, R. and Kanagaraj, G. (2007) Influence of
salinity stress on photosynthesis and ant oxidative
systems in two cotton varieties. Plant Physiology 33:
221-234.

Dellrio, L. A., Copas, F. J. Sandali, L. M. palma, J. M.
and Barroso, J. B. (2003) plant peroxisomes,
reactive oxygen metabolism and nitric oxide.
IUBMB Life 55: 71 -81.

Ehdaie, B., Alloush, G. A., Madore, M. A. and Waines,
J. G. (2006) Genotypic variation for stem reserves
and mobilization in wheat: 1. Post anthesis changes
in internode dry matter. Crop Science 46: 735-746.

Galili, G., Tang, G., Zhu, X. and Gakiere, B. (2001)
Lysine catabolism: a stress and development super-
regulated metabolic pathway. Current Opinion In
Plant Biology 4:261-266.

Hare, P. D. and Cress, W. A. (1997) Metabolic
implications of stress-induced proline accumulation
in plants. Journal of Plant Growth Regulation 21:
79-102.

Isarankura, P., Isarankura, Ch., Kasikun, K., Thipkeaw,
K. and Prachayasittikul, V. (2009) Proteomic
profiling of Escherichia Coli in response to heavy
metals stress. European. Journal of Science Research
25: 679-688.

Joshi, V., Joung, J. G., Fei, Z. and Junder, G. (2010)
Interdependence of threonine, methionine and
isoleucine metabolism in plants: accumulation and
transcriptional regulation under abiotic stress.

(SIS S s sl

RS ppelS JOYAY e Ol 5 S S
OFsn s LA (s n Glsee (gl sl il
3 SHile 5 Sass e slacadly 5 J gl
£1-0) V1 Sl 5 el

G ek D e (VVA) i i als 5 eSSk
53 eedlS EalS (slily 5 wlid (lassS s
SIS B3l S5 ONE 2w 25 o10e sl

SO isliS s anel ladeul B e (i
Oley  http://www.talfighdaneh.ir/News/post-23550
AYAY il o s

£33 oo 6 OV G wosl3 iS5 2 bl
3 Eeg eSS,y e sl s,
doe (Carthamus tinctorius L) S8 s lagy sl

AOE ATV YE L lid s

Ashraf, M. and Foolad, M. R. (2007) Roles of glycine
betaine and prolin improving plant a biotic stress
resistance. Journal of Experimental Botany 56:
206-216.

Abdalla, M. M. and EI- khoshiban, N. H. (2007) The
influence of water stress on growth, relative water
content, photosynthetic pigments, some metabolic
and hormonal contents of two Triticium aestivum
cultivars. Journal of Applied Sciences Research 3:
2062- 2074,

Abioye, O. P., ljah, U. J. J. and Aransiola, S. A. (2013)
“Remediation mechanisms of tropical plants for
lead-contaminated environment. Soil Biology 35:
Pp. 59-77.

Antoniadis, N. and Alloway, B. J. (2001) Availability of
Cd, Ni and Zn to rye grass in seawage sludge treated
soils at different temperatures. Water, Air and Soil
Pollution 132: 201-204.

Almagro, L., Gomez, L. V., Belchi-Navarro, S., Bru, R.,
Barcelo, A. and Pedreno, M. A. (2009) Class IlI
peroxidases in plant defence reactions. Journal of
Experimental Botany 60: 377-390.

Aina, R., Labra, M., Fumagalli, P., Vannini, C,,
Marsoni, M., Cucchi, U., Bracale, M., Sgorbati, S.
and Citterio, S. (2007) "Thiol-dpeptide level and
proteomic changes in response to cadmium toxicity
in Oryza sativa L. roots". Environ and Experimental
Botany 59:381-392.

Bradford, M. M. (1976) Rapid and sensitive method for
the quantitation of microgram quantities of protein
utilizing the principle of protein-dye binding. Annals
of Biochemistry 72: 248-254.


http://www.talfighdaneh.ir/News/post-23550%20زمان%20استخراج%20اسفند%201392
http://www.talfighdaneh.ir/News/post-23550%20زمان%20استخراج%20اسفند%201392
http://en.wikipedia.org/wiki/Marion_M._Bradford
http://www.ncbi.nlm.nih.gov/pubmed?term=Rapid%20and%20sensitive%20method%20for%20the%20quantitation%20of%20microgram%20quantities%20of%20protein%20utilizing%20the%20principle%20of%20protein-dye%20binding
http://www.ncbi.nlm.nih.gov/pubmed?term=Rapid%20and%20sensitive%20method%20for%20the%20quantitation%20of%20microgram%20quantities%20of%20protein%20utilizing%20the%20principle%20of%20protein-dye%20binding
http://www.ncbi.nlm.nih.gov/pubmed?term=Calmodulin%20binding%20to%20glutamate%20decarboxylase%20is%20required%20for%20regulation%20of%20glutamate%20and%20GABA%20metabolism%20and%20normal%20development%20in%20plants
http://www.google.com/url?q=http://apsjournals.apsnet.org/loi/mpmi&sa=U&ei=9oiJU-CyC8LIPIirgZAL&ved=0CBwQFjAA&usg=AFQjCNHuuA6xaUBFZ-4TCUjNfPwsD7Fmmg
http://www.google.com/url?q=http://apsjournals.apsnet.org/loi/mpmi&sa=U&ei=9oiJU-CyC8LIPIirgZAL&ved=0CBwQFjAA&usg=AFQjCNHuuA6xaUBFZ-4TCUjNfPwsD7Fmmg
http://www.sciencedirect.com/science/bookseries/00766879
http://www.ncbi.nlm.nih.gov/pubmed/11312138
http://www.ncbi.nlm.nih.gov/pubmed/11312138
https://dor.isc.ac/dor/20.1001.1.23222727.1395.5.16.11.6
https://jispp.iut.ac.ir/article-1-383-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.23222727.1395.5.16.11.6 ]

1¥40 Jlu 1V sl @ s (LS 5 5,18 o il Vo

universal methyl group donor. Phytochemistry 67:
1986-1698.

Schneider, T., Schellenberg, M., Meye, S., Keller, F.,
Gehrig, P., Lee, Y. S., Eber, L., Martinoia, E. and
Riedel, K. (2009) Quantitative detection of changes
in the leaf-mesophyll tonoplast proteome in
dependency of a cadmium exposure of barley
(Hordeum vulgare L.) plants. Proteomics
9: 2668-2677.

Singh Gill, S. and Tuteja, N. (2010) Reactive Oxygen
Species and antioxidant machinery in abiotic stress
tolerance in crop plants. Plant Physiology and
Biochemistry 48: 909-930.

Szabados, L. and Savoure, A. (2009) Proline: a
multifunctional amino acid. Trends in Plant Science
15: 89-97.

Sugio, A., Dreos, R., Aparicio, F., and Maule, A. J.
(2009) The cytosolic protein response as a
subcomponent of the wider heat shock response in
Arabidopsis. Plant Cell 21: 642-645.

Song, J. T., Lu, H. and Greenberg, J. T. (2004)
Divergent roles in  Arabidopsis thaliana
development and defense of two homologous genes,
aberrant growth and death2 and agd2 -like defense
response proteinl, encoding novel
aminotransferases. Plant Cell 16: 353-366.

Smeets, K., Ruytinx, J., Semane, B., Belleghem, F.V.,
Remans, T., Sanden, S. V., Vangronsveld, J. and
Cuypers, A (2007) "Cadmium-induced
transcriptional and enzymatic alterations related to
oxidative stress" Environmental and Experimental
Botany Pp: 1-8.

Shah, K., Kumar, R. G., Verma, S. and Dubey, S.
(2001) "Effect of cadmium on lipid peroxidation,
superoxide anion generation and activities of
antioxidant enzymes in growing rice seedlings",
Plant Science 161: 1135-1144.

Tiwari, R. K., Kumar, P., Neetu, P. and Sharma, N.
(2005) Sign of oxidative stress in the chlorotic
leaves of iron starved plants. Plant Science 169:
1037-1045.

Vajpaee, P. R D. Tripathi, U. N. Rai, , M. B. Ali and
Singh, S. N. (2000) Cd Accumulation reduces
chlorophyll biosynthesis, Nitrate reductase activity
and protein content in Nymphaea alba L.
Chemaosphere. 41: 1075-1082.

Wang, L., Zhou,Q., Ding, L., and Sun,Y. (2008) Effect
of cadmium toxicity on nitrogen metabolism in
leaves of Solanum nigrum L. Journal of Hazard
Mater. 154: 818-825.

Yilmaz, H., Taskin, T. and Otludil, B. (2003)
Polyphenol oxidase activity during rooting in
cuttings of grape (Vitis vinifera L.) varieties. Turkish
Journal of Botany 27: 495-498.

Zhang, X. X, Fan, X. M, Li, C. J, and Nan, Z. B. (2010)
Effects of cadmium stress on seed germination,
seedling growth and antioxidative enzymes in
Achnatherum inebrians plants infected with

Amino Acids 39: 33-47.

Khoshgoftarmanesh, A. H., and Kalbasi. M. 2002.
Effect of Municipal waste Leachate on soil
properties and growth and vyield of rice.
Communications in Soil Science and Plant Anal 33:
2011-2020.

Kar, M. and Mishra, D. (1976) Catalase, Peroxidase,
and Polyphenoloxidase activities during Rice leaf
senescence. Plant Physiology 57: 315-319.

Kawano, T. (2003) Roles of the reactive oxygen
species-generating peroxidase reactions in plant
defense and growth induction. Plant Cell
Reproduction 21: 829-837.

Lang-Mladek, C., Popova, O., Kiok, K., Berlinger, M.,
Rakic, B., and Aufastez, W. (2010)
Transgenerational inheritance and resetting of stress-
induced loss of epigenetic gene silencing in
Avrabidopsis. Molecular Plant 3: 594-602.

Losak, T., Hlusek, J., Filipcik, R., Pospisilova, L.,
Manasek, J., Prokes, K., Bunka, F., Kracmar, S.,
Martensson, A. and Orosz., F. (2010) Effect of nitrogen
fertilization on metabolism of essential and non-
essential amino acids in yield-grown grain maize
(Zea mays L). Plant Soil and Environment

56: 574-579.

Mishra, R., Tripathi, D., Dwivedi, S. and Kumar, S. T.
(2009) Thiol metabolism play sign if cant role
during cadmium detoxification by Ceratophyllum
demersum L. Bioresource Technologies 100:
2155-2161.

Mura, A., Pintus, F., Medda, R., Floris, G., Rinaldi, A.
C. and Padiglia, A. (2007) Catalase and antiquitin
from Euphorbia characias: Two proteins involved in
plant defense. Biochemistry 72: 501-508.

Magbanua, Z. V., Moraes, C. M. D., Brooks, T. D.,
Williams, W. P. and Luthe, D. S. (2007) Is catalase
activity one of the factors associated with maize
resistance to Aspergillus flavus? Molecular Plant
Microbe Interactions. 20: 697-706.

Newman, S., D. Tantasawat., and Steffens, J (2011)
Tomato Polyphenol Oxidase B is spatially and
temporally regulated during development. Molecules
6: 493-517.

Omokolo, N. D., Tsala, N. G. and Djocgoue, P. F.
(1996) Changes in carbohydrate, amino acid and
phenol content in cocoa pods from three clones after
infection with Phytophthora megakarya Bra. and
Grif. Annul Botany London 77: 153-158.

Pang, X. M., Zhang, Z. Y., Wen, X. P., Ban, Y. and
Moriguchi, T. (2007) Polyamines, allpurpose players
in response to environment stresses in plants
function of polyamines in plants: recent
development (new approaches). Plant Growth
Regulation 34: 135-148.

Rolland, F., Baena-Gonzalez, E., and Sheen, J. (2006)
Sugar sensing and signaling in plants: conserved and
novel mechanisms. Annul Rev Plant Biology 57:
675-709.

Roje, S. (2006) S-Adenosyl-l-methionine: beyond the


http://www.ncbi.nlm.nih.gov/pubmed?term=Is%20Catalase%20Activity%20One%20of%20the%20Factors%20Associated%20with%20Maize%20Resistance%20to%20Aspergillus%20flavus%3F
http://www.ncbi.nlm.nih.gov/pubmed?term=Is%20Catalase%20Activity%20One%20of%20the%20Factors%20Associated%20with%20Maize%20Resistance%20to%20Aspergillus%20flavus%3F
https://dor.isc.ac/dor/20.1001.1.23222727.1395.5.16.11.6
https://jispp.iut.ac.ir/article-1-383-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.23222727.1395.5.16.11.6 ]

100 slatil el ¢ JS 85 3 glon X3 Oljen s oger 5 paeedlS S 30

Zhou, Z. S, Huang, S.Q., Gou, K., Mehta, S. K., Zhang,
P. C., and Yang, Z. M. (2007) Metabolic adaptations
to mercury-induced oxidative stress in roots of
Medicago sativa L. Journal of Biochemistry 101: 1-9.

Zhao, Z. S, Wang, S.J., and Yang, Z. M. (2008)
Biological detection and analysis of mercury toxicity
to alfalfa (Medicago sativa L.) plants. Chemosphere
70:1500-1509.

Neotyphodium endophyte. Plant Growth Regulation
60: 91-97.

Zhang, F. Q., Zhang, H. X. and Wang, G. P. (2009)
Cadmium-induced accumulation of hydrogen
peroxide in the leaf apoplast of Phaseo lusaureus and
Vicia sativa and the roles of different antioxidant
enzymes. Journal of Hazard Mater 168: 76-84.


https://dor.isc.ac/dor/20.1001.1.23222727.1395.5.16.11.6
https://jispp.iut.ac.ir/article-1-383-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.23222727.1395.5.16.11.6 ]

1¥40 Jlu 1V sl @ s alS 5 5,18 5 il

The effect of cadmium chloride and mercuric on carbohydrate, total
protein and proline, lysine and methionine amino acids and some of
enzymes in two wheat cultivars (Triticum aestivum L.)
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Abstract:

Heavy metals are a major environmental problem and have caused serious concerns because of
characteristics of carcinogenesis, non-degradability and biological accumulation. Major part of this
material is absorbed by plants and leads to inactivation of some enzyme, decreased protein production
and disrupting variety of reactions and many cellular functions and growth and development cessation.
The aim of this study was to evaluate the treatment effects of mercuric chloride and cadmium chloride on
total soluble protein, soluble sugars content, concentration of proline, lysine and methionine amino acids
with catalase, peroxidase and polyphenol oxidase activity in Tajan and the Gonbad wheat cultivars. The
Seedlings were treated in three leaflets stage with mercuric chloride at concentrations of 5, 10, 15 and 20
MM and cadmium chloride at concentrations of 0.5 and 0.25 mM as well as control. The experiment were
conducted as factorial in a completely randomized design with three replications. The results showed that
in both Gonbad and Tajan cultivars, mercuric chloride treatment significantly decreased the total soluble
sugars content and polyphenol oxidase and increased the amount of protein, proline, lysine and
methionine compared to control. In Gonabd, with increasing concentrations of cadmium chloride, total
protein, soluble sugar and lysine contents increased but proline and methionine contents reduced. But
inTajan cultivar opposite result was obtained. Tajan is therefore more tolerant than Gonbad. Also in
Gonabd cultivar, with concentration increasing of mercury, catalase and peroxidase activity were reduced
but in Tajan increased activity of these enzymes. With increasing concentration of cadmium activity were
reduced compared to control enzymes. Thus, this study showed that treatment with cadmium chloride and
mercury chloride at micromolar and millimolar levels is able to stimulate plant defense mechanisms and
makes plants more tolerant against stress.
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