[ Downloaded from jispp.iut.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.23222727.1399.9.39.12.1 ]

VWAQ olacss 5 530 P oLl & Ao aLE 5 SIS 5 aul

B ol plbadsn L asle (S5 A, Sl gl gl sl S

(Porulaca oleracea L.)

"5 B S ksl al T SEIS il Lo shemma M ome el (s34 oLl
O 01 (ol 3151 oKl (Ol 5 ik 5 pgle A1yl p ke dSLEl (ulidiions ) 055
O 01 (ool 515 o8l Sk O g5 Ay (5 pske oS3 pmlidiinns s 09 S
N3 (5ol oS RN (i p ke Sl i Ly 05 5 ’
(\¥48/40/10 1 olg b pds Gusl AYAANN/N0 idlys 5 ,0)

oS>

Ao 51 215 5 (2155 DL 5 0T I 31 5 a8 5 ady (slsle 4l i 0 abar 5107 51 (30 sladely 5 031 &Y o 50
P9 s g S s BT e p adlhe ol Ga el 88 e OF 505 (6 Sl Slllls S el 2l
Copeh how CHES Lyl sy jtagh cnl s (Porulaca oleracea L) 45 obS slendsw 5 K5 b esls
Sdaty 5 Ol 33 555 S S0k (S g b A e 3l a4 5 DL S plonil 1SS aw b ol Sl T A8 s S
B Y e abj@,: UV-C s, 5 atds v 580 Y Oy aw 1o UV-B yUV-A 5 5) il b slag p o me 55 59,10
Vel A g I Gl ST ady; Ad) g edd e e slajles 3K g 45 sl 0L b k8 815 (ids e
dals b awglis 55 ol S St 5 5 05y Bl Jsb dd, il Sl UV-C g, 4ids Vo 5 UV-B aids v UV-A 4ids
Wiy Ve Oby e 53 UV-B 55 Slas 5o lanSI BT 5 i gt (Jsb (sl (o6 slag il Clb p ity 5 0
o8 % sl Jb e 3 el IS 5 4 el AS 65 oS 45 cl O Sl ml S sba LAd sdalis
270 Slaa &5 das Sl b5 200l olS (sh50 8 I Sl Lz Rl Sl K KilS e 0 dBI RS O ok S

sl UV-C jlass 5 UV-A Hlass b aeglis 55 ol dd ) ddr 0iiS S 35 Of oty 4kds Vv Oley Ss 3 UV-B g5

FEYEA K PSR CRR+0 J R SO KU L | PR W C T N U

S Sa gl ol Ld Jlves G ov ssu 3l (., 2010 PPRYH
Ol & aanils Jlisa |y 051 saY Culbis [ialS g4 wile BLET oS Slacdd 3 bab Cagb 53 il b send
Gl Gl DL sl as S e OLled ey Sl g e KB o sba el 53 05 ¥ oS Cales 3 S1 L
VAVe Dl 3 gl 03 a2l s il S Soods 5 O5am gbdkS! Gemsny xS
5 s s glosle axil (Strid et al., 1994) w5158 Farokh et ) Ll o bl OF Sldis pd cimss 454l

vaezi@hsu.ac.ir; m.r.vaezi@gmail.com : S5 s Sy SLi 0 fame 0dins 5°


https://dor.isc.ac/dor/20.1001.1.23222727.1399.9.39.12.1
https://jispp.iut.ac.ir/article-1-1382-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.23222727.1399.9.39.12.1 ]

194 Jlo ¥4 ojled & e ( aLS 5 S, 5wl K

axdl 3 OblS L GlarslSe sl

o M G885 Jes SbS Ul Sl
ol s Al el 4 S LS sl ek S S
Ghanati ) > ob |5 LS 5 o (oS oS Slooliazt|
Gl il Bl il xal 05 o5 L (et al, 2007
Olidms (o 350 on odalin (pa) mhaw 53l slosle
SLOIST 5T Ol e Sl 33l o UV-B 55, a8 izl 5o
s Olsee Ll 5l Yol Sl cpl 5 ol 0dd
e 33 553 ST b LWL el VT s i
o A il i e S A LSS s
35 2 aS Sl el 5158 iaan (Ranjbar, 2018) ol
UV-B andl Jnll b by 4 3550 ala 5 4y, Ay
33 2 ol ssba B i sl andl b e alS
Wl ol bosls 2als dali o3 S s b 58 s IS
JB ol Bl SRl o sbe alb s S o
T A s FH UVEB andl 4 s 5o IS gla Jid e 8
S Olpeay &5 das e 0L O 5 bagil 3T VL
(S sba S o Joe UVB anidl (gl ablone oilSe
SLoles 53 UV-B andl & (So3lp s slagal 5 )
(Mishra, 2015) s i 5n oo me 53 53,508 5V
Slgy o5 & LAl 55 6K SIS raes
Cols Sl S G e I8 pails S 5 il b
SS 5 5 Dlwse bld Sy 200> e oS 5 &S
BERP R R RV | v P W= RPRPR R PP E
o il p g a0 ALS el 5 Chlbl
St Sl Sl 15l b S e Wl oo sl
GeS 5 Olgsa boslwsml 5 bugsol dasdle L6
ol dals glad sl b aslie 3 ril b gla g 3l
AU o S sladsbe s a5 el s
53 bl &S J s (2l S B 5 C il b slag
Sl B s C il b glag, b cow dsle ol
oIP e en B 5 € RS gla gy 0SS
Khatami and Ghanati, ) > S :Lis gladd O senldnST

sl S TG A spus &S cl ebliaes S Cib
el a4 mped b Bl 5l 5 das e LSS s
UV-A 4l gl Y B YAY = 5ed k) UV-B et
olS .(Wu et al.,, 2019) (e 4L £+ LYY zrdsb)
DBl g b e sy Slsrge sle dilea
Aas oo 5 ol 4 sl el AL WS a5 LS e
s » UV-B il (Hasanuzzaman et al., 2012)
St s p o) el 4 S el Ll 5
SUV b5l 3l glacanl dten oo 15,8 o 513
Ul e 5l ety )8 0T Sl Clew OaLS
Mpoloka, ) 5 .S 513 ax 5 3550 2o b &S > 55 OlalS
Jle OLLS s sl S5l ool sk (2008
el &S cal anl LolSS el 5 o5l a5k
.(Hollosy, 2002) 4S . <cbli= UV glagsp Llis s
AeSl e Gl sl Sl old gl sl
CA.MJ‘ bJ:..Q E) )'L'.SJJ) d‘)ﬁ;U}K 4JYUS 4)\.,\.:....5\‘).: gJUMJ
My eples Sbl= s (Mittler,  2002)
Al Seu Sl L sl slaolas) s
il L JSIT 5 el 50T lats 5506 (Lot 455,18
"\';j’L’Jﬁ J.:J B 6L&ahjjij.9 cg_,..lﬁ\ cJ.MSL;d u.,\z-
Bl e o 5 S5 (Prasad et al., 2005) Lo
Lok 5352 3 g (555 a0 S 53 S o w1
Kumari et al., ) ool UV-B sisd Lo glacS 5 5
S 5 oS plie S ol el 0L Sllae (2015
Sreslie oS > S 3y plageSsn WS SR e
Eel O VU palis Lol (S o sl 25 ol 55 (6 2éw
Lo tSL"Q':fS';}Ji 41»9— )'\ LJJ.L«J LSL“Q':S)J; wf&
LS, 5l ol UV 555 sl edle 055 00 sk
5 03,8 sloul IVl 55 ol e s 53 AS 0 w5

.(Ulm and Nagy, 2005) das o 2alS |, Lol s


https://dor.isc.ac/dor/20.1001.1.23222727.1399.9.39.12.1
https://jispp.iut.ac.ir/article-1-1382-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.23222727.1399.9.39.12.1 ]

Mg pas s S s i I sl gl ST

3 80as il s il sla i b3l slten 63 28
Pl G S e dex S Lasls OLLS CodS s s
3 Suosre Sl oS e wsl gbedpke Wlg
3 el Ll 4 s LW el palote
2 W g 5 s sles s sl g
gl S s S8 s b 5 0L
2ol o Wl QLS sl hiul b 5 plp 5 S S
Sl sl b s s ol Sda bl
oS plesdpe 5 Sidansb glarls *p 5 Ad)

L“J%‘JJ 9 ;lj.a
» sk ol oles s Gl b (s3leesb
WYL skl S b L6 s e ot 2 a2
S3Pdmss oKnlel 53 sl a Gl LSS e s Jles
a5 olS gl el (5ols e S oK alS
bV eeVN0 egsb,a uS L (Porulaca oleracea L.)
5 Pl bk e 5 o4 Olal L 0L e
Loy o35 S5 eslinad 555 L mbesl gl ol oS
A e LS Gsieds Lo s Y V.“-Jw:g_,ijls_n&d_,.lm
o) OIS a3 LAs o3l s goand bl L L
s Ve s el 1) S S ol (Spasder A3
iy Sl 5 LollS s axsls e Sle \ Gas 5o
Soy Ll gs\ﬁdu'l.w Yo EYC gles L
celu A 5 oy, <ol V1 0,5 5 Voo umolm™ st
L Obe 53 55y SO &y gt OIS 00 aals 513 S50
Ll g e Jyloe ai e bl il o Y
Shde @b QLS Ll esls OIS @ LSS 5, Ve e
Vo et 5 Ol 3 5as S Dppen S A Al
S 13 b sl sy (5 e 53 S

L / Hitachi TLD UV-A Philips 40 W) UV-A & ,
Jolae adds e 5 80 Y Oboj 4w 55 (el YA C).adjla

uVv-B )Sﬁ ‘C’fﬂ 2 d)j \YVo 5 A0 EYo

2 UV Gandl oS oS Olg e ol ol (2014
OLLS w1 Slapdile 5 lacoul clis sl OlalS
el (S0 als

oS & Olgea (Portulaca oleracea L.) 4>
oS ol ol Gl b pgls 5 s Bld 4 STy
DB Jile el 5o sy )y ﬁyw S el
s 3pe 3y Ll gy e sk e Gble 5o 5 e s
&S ol plonil OF 3550 53 oogr SLAAES 0S| Ll (il
o33 0T 4 Sler S O Sl clilig Olsle Lauys
VL e 5 S| BT ol s oSl il s
ol oS o sl Slesle pl (g I OT (ke 34
Hollosy, 2002; ) .l el S5 Ol 5 eslatal 540
.(Mpoloka, 2008

(S S ws sl bS5 s Of sl s Wsa
oslizal 3550 (S g slaz s by (So s T ol
hsSe Slos ol e Sl S s S LS
Slr b G ol 5 s 18, (KBS Olys abex
o sl & s sl ol Lles S S5 0
(Xu et al., 2006) Ll esls e OF 53 =Kl 5 ¥ Kl
Gy 2 e O ghls oS ol T 5 IS o las
SIS Sl s lels S el e ot
s aae Ololil Hlee (Hassan, 2014) ~i5as
53 e Sas fe a5 Ss SC s Jsa
oS cpl .ol (Smrkolj et al., 2006) ,Lisa sl
S genballs (D Sl (Sam Bl Olgen
(Olas oS L (SAs (less, p SUS Ko pads
o e 31 (S S 3 5 0 geliSadas OlLS| i
Kataria et al., ) >)ls jloys 3 5,8 ol s 58
sy Gladlas 5> (2014; Simioni et al., 2014
S RV KRR RS TN W i WP S PR W PPt
sl 4 4= L (Surjadinata et al., 2017) .l ol
G pze g SIS imeen 5 b oS Sl 5 o)ls

3 gy Sl el (5,58 i s plerd slas S


https://dor.isc.ac/dor/20.1001.1.23222727.1399.9.39.12.1
https://jispp.iut.ac.ir/article-1-1382-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.23222727.1399.9.39.12.1 ]

194 Jlo ¥4 ojled & e ( aLS 5 S, 5wl Y

jb‘a J‘:}jjgckm@;)‘j; osleiul 340 [N Q}:w;\
Ja..ﬂj: a.,\..:A.:b\ QYJL&A )\ oalal L; LAJ\.:.:};‘}‘)S
S LI I R A o Lichthentaler

(Lichthentaler, 1987) .& ol.mg g ™ FW
12.3 x A663 — 0.86 x A645

Chla = ax 1000 x W
chp = 193 X AB45 — 3.6 x A663
ax 1000 xWwW
cap,  [1000x0D ~ (1.f:§1a x 85.02Chlb)]

sl 35 Codr Ol e Agea b 35,15 Chib @ |35 45 Chla
s ol ol s At Sl T 2 padb s 0l
4 eIy gad 5 055 W e sl 80 2 ged b s
A e Bl ) Ysans & 55 58 e Jsb @ S ko
Sos e 0D 5 U5 45,8 Car s o 4 S

S eslial b AS SN lge 1A SN (g 805100
VAAA s UL 5 Krizek Loy sdddll dsles
0 055 4 olS Sleddag S slacays (g8l
o Do 4 (el JS0) (olEe 5 o Osle 3 p S
ool SLlS (1 JLedS Sl sl 548 ST ST 144
233 b Cepw badds V Ddea S8 Sl Sl ey
S8 a8 ol am s A sl L fif g.j fL"} 3> aads
5 ekl gl Ve mped b s ode s 28 S
A8 Ol oo Ao s e g il 5 alail )

17

100
700

Fla = ABS(300nm)

S Ol3e ABS 45550 Fla e jlas wmm v
S I8 s e Sl i d s Slgoee (550510
A& eslewsl (144Y) Hammerschmidt s Nicholson i s,
sdisls 140 J 561 23 o 0 53 15 S 5 036 il 5l e S 0N
G s S (IS S s el VY B YE Sews
5 s 6ol 780 J bl ) he )« gy Jsboes 51 2d ke )
iy ke 0w Uslous o ok L 5 e L
Sl Vs Lo e O e 1) e v/00 e S
Vo dens ol bl 5 wlsl OF 4 10 i Sl S

03 el A ode Ao e s IS SGLL s el

Y\Y zsedsb L/ Hitachi TLD UV-B Philips 40 W)
AV 5 OV OYAA Jslee v 5 80 Y Olej a3 (el
UV-C Philips 30 W) UV-C 5. 5 syee » Js
T Ol gy 5 (el Yot - sad b L /Hitachi TLD
Js5 VYA s AVU VY (80 A Yoh Jolee aids e 5 60
S s ST s OIS A ey Ja e e
S Sl Glagy sled Cow g a5 13 UV Y
S8 Ll Y (g pmesle Ver ol s sy s S
olS wi, cele &G 5l riy slaole; o8 bl 51 as esls
SalS st S 5 akds T Sl ey 3,5 e s
A5 sk ooy as a8 b 5l opl gl el
LB aliscs, Slio ds a5 b s J S Olgew
Slesd Some g w2 ks C2 G, T l de edalie
bog el 4 alsy Ik s Sl Ik LA UV gl
Js 5 055 &SIl 5l e kS (6 xSl 53y S et
Gl /i) Chs b dlaes 385 g3l s olS
san S 13 clelS Sl 5 badpad i O35 unS
Lol s OLL B LS e pn A gles L0l s
sk Gy clew) (Cole VY U A Cde) bl sal
oS JS om0 kS i day 5 a5 S 8 (T VL
LUl 6l (613 paged s (S o3Il sy cpl @
23 S o oS B 5y Gl e e olendise
Loy, Sl plerday w5 4w
Crws ey, glime BAS I 5 (G s
ooy 3l el Lladd 5,8 5 b Lis IS @ Ly IS Jile
(Amon, 1949).s s, Seilll AMon lw g sliciws g
35 4 sles DS SIS A lsa pll 5l e S 0700 lun
S5 e S5 13 e D5l S s s ea5e 5 5
5 0353l Ol & (o= | om) TAY Oyl 2 uo Vo
Ol s Gl 03508ke Sl d sl b
3 gy Sl ol8as L 0T il b 3 IS s Jis s
23 555, Ols s Sl 5 e80TV - 5ed 5b
s @l g Ad (Se3lul el £V 2 sed b


https://dor.isc.ac/dor/20.1001.1.23222727.1399.9.39.12.1
https://jispp.iut.ac.ir/article-1-1382-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.23222727.1399.9.39.12.1 ]

MY et ls S s b I sl gl ST

oslas lamST, 5 VG ‘.,_;T O [P RPI 2SR Y
OLes 5 Chen i, buws Losl sl afsn
SYBIS T b sl 51 A8 sl (YeNE)
Sldie Al (6, Seslul (YerY) 0K 5 Pereira s, «
Y s PH =V L Ve e 00 Slind 3Lz L Y/0
sbas il ke /Y L g ple 53 1 UY w5ST OF 2 L
Erdsb 0> ol Sl i3 Y Sl s bl e
Ol AA min ' g7 FW s 5 5 A3 skl el O
Dimkpa 55, 4 55 SeS| JSLE 5l s s S
ALt be ¥ olaie s (g Seslnl (YY) Ol
0 &35St T 2 oo o PH =V L Ngo o Vov s
&l 02 Ve Ve P A /T 5 Ve e
i3> Y5l e s bl el glas 2y S 00 L
2o A ekl el 1Y0 maedsb s e Dl
A3 5 ol AAmin g FW e
YE asnd SPSS 13l 5 5 oSl o 5 45 51
Dlabl i b oSSls 0pa3T 51 eslial b 4y 8 aslinad
b bl s A3 S elnil bpSle o anglie 740
P <e/i0 288 oo Excel 2016 i3l 5 5l esliza

.Mwﬁ)ﬁjahgj\zwcbﬁol}:&q

@b
Shon 53 adey Jsb oS ol Ol o 1, gl el
YENY £ 2/0V) JaS 4 cas UV g5 slasles
SreS oS UV-A aids 1 jled .3l Jlals (e e
Sls 0L 1yl 4 cand Gradee Vo/ee £ Y/00)
b G 5 g5 A Slaoles ¢l Sl Sl i S
A edalie J S 4 G Sled O il glaols
st UV-B aids e 5 Y Slad 5 3 ()l sne mlans
Sk 35 P<O.00L &) yots byl 4y 55 5 P<0.01
4 S 4 S UVEB 5 adds £ gl sddedalis
Tk aw s Wl Jsb s s gobl Ll

i UV-C 555 4i3s Ve 5 UV-B aids 1o UV-A 4iis

d."‘.““‘ )‘ oslaial L) o A Dv\.}‘j.?" JZA})L) YYo Cjﬁdjb
HE g W s osle ol Sliie S sl 31k
A r)’bl

wagner s, b b 551 Ol soe 2ol 5351 (g 80510
Slheddiag (S slaluss s (6,85l 14va Jle s
Gl e (golie 5 o D5l 55 8 0/0 U554 olS
g_,<i).,\.:”j15 .,L:M\jakq u.ajb- Jﬁb)\akq o= G
‘C’L.".).)b@j"“ 6&.&4.‘}5 DL c)L.a.Oij»ﬁLw gAﬂlS (\ L).GJL?-
arys Yo sl 5 SGoU s cele YE Cdea 5 S
s boaids V0 Sl e 23S 1S ;ljfg;:;b
Todsb o b, ol s Ssk Sl adds ps s b
51 ol 55T e aules (gl s (S 03Il e 5L 000
A3 S eslanal 3 akaly

A=¢eBC

ed}ajj‘;ad'bl.wvr"' L;J:}A\;- g.,-.v'f,a 84034[?..»}2.0‘.A
ngg tFW o

S b o 1S ST BT e b g S5l
Ferric Reducing ) FRAP _is, « S _li.s! xl
s Benzie G5, Gb o5 LS el (Antioxidant Power
s o gl s eIl VAVA JL. s Strain
G e 5l s VA sl W) s o jlae Slas] o
sl ooslas 15 S Ve i ] 25 S £+ FRAP
05 5 s Osd Jl L 53 aads Ve Ddeas bad 5 Ul LS
Sie OLL 5y s s 4SSl ol S sl s YV gles
SN il 3 5l 08T sad b 5o Ladlgd ()5 Sl
oSl SIunST T oy d8 s el gt e gb s xSl b
sde SOl 5 LSS 4 e v g Dome sed Sas S5
00 splulil gladdyd 4 s s 5 aale Slyas L
Loy ool OlWan Joloe ciliis glackle 51 25 S
s P sl 2y S 00 SO gl 4 5 €l
Al Lol il


https://dor.isc.ac/dor/20.1001.1.23222727.1399.9.39.12.1
https://jispp.iut.ac.ir/article-1-1382-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.23222727.1399.9.39.12.1 ]

194 Jlo ¥4 ojled & e ( aLS 5 S, 5wl A}

S s U ol s s ot s UVRA 5 adds
Clio Soewes (Y Jodx) 435 sslis UV-C
52 35,5 onKs A a e 5 0l Ol plardsn
3,05 555 s pme 5 Cie Sieen LS55 5,8 5 b L IS
(8 Jsa=)

b s pslesl SN Il g
53 b 5l e el il ol 1 JS Sl 5T
Solagme sbay JiS 4 Gl UV 55 ke aes
433 Ve sles 53 RIBl e Sl 03 S g Rl
wwr 5 obgxe Dl s S edalie UV-B 5,
Yoolad o5 8 55 Sgpmia Al stalin UV 5, slajles
a Loy S ady 55 5 P<O0L &jpmn UVEA 55, aids
(Y Jsd) s S edaline P<0.00L &) 50

S sime 5 A5 555 i o 5l 0L ol (55l gl
ssba US4 Lo UV 5 lasled aea s Jsd
o 53 ol Bl G Rl Sl 038 Iy Gl (5o one
a5 s xe Ol uss s S edalie UV-B g, aads W
(1 Jsde) (P<O.001) i salie UV 55 5 sla Lo

5> JS Glesi gl e b S sls Ol s caeas
Solagme sba J S 4 s UV 55 ke aen
Sl 53 Laall it (P<O.00L) ool 3 S 1y il 53)
Ko Glasles 55 slie ol s S ealive UV-B aids e
(7 Jsd) ol il a8 e 4 5

DS G oS 8 UL gl Slio  (Soeras
Stat SIS 08 B il 55T 55 sl
Al olio plaes gule Jo ol 5155 s jme 5 ke
S LI5S 5 b LSS s A LS 030, an
(8 Jdr) 5505 s s pms 5 e

PRV S RGO PERE I W duﬁ};i O [V
Locadls | lie o 2eS o 55 5 2i S s JS)5ba
5 Sty ol s el gamlie 53 b
Sl US4 el bles s 3 S s Sl aly

w5 s 3l il Gre e AYVL Y /01) J xS o
Ot A edalie J S Loaslie s Sl bajles
(o deo P AYTUE /0)) UV-B aiss Vv a4y by e il 53l
ai3s b UV-B aids £ e aw o )l pme Ol s
L55 sdalie J 28 4 Coes UV-C 55 aids Vv 5 UV-A
oS IS 5 035 (P<O.01 s sdalive bajles nlo (sl s
£ 5 Yo) UV-B ((aids £+ 5 Yo) UV-A cla,les s
o slales s 5 Al (4ids T 5 ¥ UV-C 5 (aids
(s 80 5 Y0 A ) UV-C 5 UV-B aiss 1+ UV-A «ids
ol | <D§ YA E o feaVe) J S b aslie s il
£ /0 AT) UV-B aids T 4 by il op niy sl
UV-C aids Nv oy bgye (288 (piie 5 (o5 2/00
b b lp lsme ks sy (p S /0T E v eev0)
IS @ Cod bpled 4y pomes 5 (P<0.0D) UV- C
5055 be 4 olS IS S 055 .(P<0.001) L oaline
o/ T) JES b alis 53 oS Sslis ul by olS IS
A odalie RS UV-Coaids £ jlas 53 (p,8 /0040
Glaslas 5 (P<O.0L) UV-B aids £+ (sl ls sns Ol i
ST Q) UV-C 5 UV-B aiss v 5 Yo WUV-A aids e

() ) (P<O.0L) i ealie J 55 a5 Cannd (3 1o

033 b Ble Jsb o sls 0L A, sla jasls Soes

Stgar oS (= vee™) Kax 5 (F= AT

etf&:;-);uﬂwwm:)\;)bwu)w

303 sy Slaime 5 Cute Stemes 3 (P2 0AVET)
Y Jsa)
S sl Ol =l bl anlie g g glae K,
UV 5, glasles wen 5o b Jo, 5 5@ by IS ik
Sl 03,5 Iy R8s (oo pme Hsba J 28 4 s
SUV-A 5, aids Yo Ll s JhalS oy =S (P<0.001)
238 0dalia UVC 5y aids T e s JhalS o i
Slsbes aea 3 L3558 Sl oS 5l QLS S e
03,5 Iy JRalS ol pme sba J 58 4 Ced UV 5
Yool s LAl S J e s (P<0.001)


https://dor.isc.ac/dor/20.1001.1.23222727.1399.9.39.12.1
https://jispp.iut.ac.ir/article-1-1382-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.23222727.1399.9.39.12.1 ]

N0 et s S s b I sl gl ST

PL UV-B_’UV-A jﬁ) %‘} 6&}#;&'};&6‘.&)@):“ }‘9)-\' 51.)..-90? Jui) 6\.&&& O:iul?a 4\....1L3.a—\ d_,.\>

;JSA.‘Q C}y}i uﬂLw‘ﬁ (45-*5.3-\' ci' u“' LY. c\' CJL‘)’@)J UV'C jﬂjc@}‘\' Ji' ;*' OL‘}M

Gl Jsb iy, Jsb oS 5 U5 oS it 055 s

oo (e oo 5 5 )
AY/tY/0)9 AETAREV A YAE ]y VRREVESVINS control
VANER TV VelsagY/oo® DALED ARG DERRVETV AR o UV-A 20min
VWATEY /AT e VATE VIR oyt feeg®f UV-A 40min
Ve AEY /00 AVTEY/ANR Jooks/r ] YR ATEYIIREL UV-A 60min
ov/1) /oY VAT P TAAETORRE VERALERV AN L UV-B 20min
YAl vty YY/+ vV VYC VAV VIR IEIVAIRS Lo UV-B 40min
RAREATTS YAV /0YP [0k [ AYS YV UV-B 60min
A oY 4/ JoV? VAT [ YoAEs /s e Q" UV-C 10min
ATV 0Y® \NANS % VR h JEARVEVERREA UV-C 20min
0N+ v £Y/1C V/FYEY/) 0f VY EE v aVe© YA e UV-C 30min
¥e/AEe/0sP a/FYEL[OVR Ve AR YRRV E AL UV-C 40min
AAVANCAVIAS AIYYEVOY? 0 E VDR TERRVE TV ERR UV-C 60min

sas DL glize By 5 ol 45,5 plonil (K15 O g1 ol La il amslin .ol s Ol il & Kln ) oty Laesls 3

Al e b Gl ls e S pls alie O S Pl (6115 6l uKiles sl Ll gire BN

M‘ﬁjﬁ)wjawls}j)'\' }‘.XNA.%PAMLS.AJJG&NLJC‘:QJQW?)&(Qrm)obLﬂM—Y J_,.b

oS St 0y oS oy wksdb Gl db
| sl Jsb
\ — /A aio,y Jsb
\ o AT oS 5055
| At Nt Vo™ ol i O3

boles plad Gl 5o Sla 53 Sl e Sl i (P<0.001)
5 a8y Yo gy (P<O.001) it sdalin J 55 & o
>y P<0.01 c]a.d 0 Gulspme IS 4 s UV-A
o UVEA 5 aids Vo 5 80 gl eddodalin Sl s
Soan (Y JS5) 555 I3 me ol bld 4 IS 4
b a3 310eS L YBS 6 sl 0L lerd g Do
«sm;woubﬁwﬁﬁ)éu‘@)&
ady; VB L ado)y SlaasSly 5o L it (Sean ()

el P/ 0) s s e (Sl5 pre s kasOLES s

33 s gme Dl as (P<O.001) A3 sdalive J 58 4y Sored
L edalie US4 o Lol gl sy sl
S 433 Yoo gl eddedalie Ol a5 s (P<0.001)
() JS8) 550 s pre golel Bl & J 28 & i UV-A
5 5 sl i IS5 5ba S s SYBIS T el

53 VB Il e ol s | islie oy oS @l
03 L3 pme Ol pas 3L Jals J xS 4 cd byl aes
L odalie I8 4 S bajles pled sl S 5 o)


https://dor.isc.ac/dor/20.1001.1.23222727.1399.9.39.12.1
https://jispp.iut.ac.ir/article-1-1382-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.23222727.1399.9.39.12.1 ]

194 Jlo ¥4 ojled & e ( aLS 5 S, 5wl Ak

Gl 5o W5 S SlaenST ST b b 5 S5 (6l goee A 5 M (il 55T (g 5 58 (5120550 Sluke eSile Ay lis Y g

U"L“‘ﬁ (4.5-_.5) -\' Li. a“' QY. a\' C}Lﬂj @)J UV'C jﬁ} ‘45-*5.3 h Y Ji' cY' C)Lﬁ} MJ) Uv-B 3UV'A j};) w‘a&d"} s.é.l.".';u

a Jsy ks b Ly ls Lyl ool 31 o b
J":-")UW g_;)“ﬁ Sl gee JS | [ o o les
(mg.g™fresh weight) (ngg'FW)  (ugglFW) NG
(mg dI*Vitamin C)

VarEVAEY VRS ARAN XYY 0N VYR VT VR WY ot [oV)? VYIAL £ [YPAR control
VLTSV PR T-ARY ) 47V PR R YA AV E TV AT LY (VN E2V O LY CF Y R LR S TAR EAV RN Y VEVY R Y NP ;J(}r/n-ﬁ
VEVEY A YAR e YAYE ¥ Y kT YRS YA AR/ Vo/+ e[+ Ao f{;’n;ﬁ;
VENESS YT ek feanot o fYeekefeanol  NAR VA YEE NV FA/gokfoVAY Y O/ATEL/\YEE (lsJonﬁ
Y FOY ARV S ISy NNV Y LR 250 10 FLAY LW S 0 N Y Ny Y B Y ALy AL VL Vo/agts/s 00° go\ﬁ
N Y N U AR T Py A N T S PV J N I Sy N L U TR PV LA (AR L VL VUV /4 Y4 fo\gi?]
XSRS AT oA e 88 VAYAR A AVYE O YAT oAk /ol SANRYEY0u VWIAAZ [+ TV é’o\[fr;i‘i
YIRS LY NV IO Y I Ny 2t S UV I 7y R K VL 7 SOy N LR 2 Ve UV 7YYL VO/s VEa[a Y fo\r’nﬁ]
R N A P A A F T L L AR T SRR VLY (S FUY V.SV IR FUE L LR P I PRy AL ;JO\[{nE
VARETV IR LY AR TV IR LY PL L OV AR VAR ARY EXY MRS L RY L CF0 ALVLRE PR FON EARERVELY-L ;Jo\t{r;ii
VY R AN PO AN Y (X LEV NS FLENY LD S ERY AN 2 LY A POy AP C R YA L AV U P AP NYS fo\r’nﬁ
Y Y T SOy NN L B Y/ Sy N N R L7 250 N PR LI VY LR TV TR O VUTaLs Ty éJO\[{nE

ekl Soglie by g ol 4 S ploxil Sl Ogo3l ool p b 5 Kils aglie ol Hlms O puil £ Klis &) ooty Laosls

I o b T s e g il G Ky il 15 e il el 3 ne NS

L35 g Oskems (B0 rems 5 B M (ks 2
oLl 4 556 5y RNA 5 DNA (Yao et al., 2011)
5 Goletilen Gl Bl Gl w s (o5 Sl 5 ]
Frohnmeyer ) ol (sy5,5 W (gl 4285 5 msis
Sl edd yeskis eees (and Staiger, 2003
il g L (S8 Jo sllael e gla ) iSU
(AL Sblsan dal 5o e Sl 4 e A
gol 2l sl Sl Al e bl L
L oh S Fas 5 eS| Jon A5 oS Sl 505 50
Sl ele Ll o St als (Zhang and Li, 2012)
2 Ay S cle Ko ol s sl Jgb as, mals
5 Ml sssa Walsessagd Il UV wadl 6
Ol Kas 5 Krizek .(Teramura, 1983) Lils s (555 w5

dls sl S a5 1 Bl ads Gall ke SIS

S, o5 = YT sl (= oy

»
S, WK L owle SlsSl, 5os (P2 - AW
(& Jsd) Sl I3 gme (P= = VYA

ou

Lol 5 oady, dsb s Lodaly o ass pl w0
gt oS g5, » UV-C 5 UV-B I ) s
cales ol JI (Abedzadeh and Pourakbar, 2013)
Sl (Kargar et al., 2013) 4wl oLS (g5, 5 il b axdl
UV-B il 5 (Sarikhani, 2014) i sla olS 55, UV-A
ol e sl cales (Mishra, 2015) s oS J.!
2o glsn A ey Sl el 8B
4 e Bdes [hiul 3 slag .ol DNA (giludilen

Slaes LS5 5 (Oamley sl 558 ) (558 SO i


https://dor.isc.ac/dor/20.1001.1.23222727.1399.9.39.12.1
https://jispp.iut.ac.ir/article-1-1382-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.23222727.1399.9.39.12.1 ]

MW T pas s S s I sl gl ST

ST 5T b B g GlawmST 5 5 36D pos 5T Cdlad ( J 58 (gl sioms (s 5D Sl ALE (sbao 3K, o Knmod —8 gl

SN P F R s 5 S

W \Y 1 \ . N N . ; : . - \
% % 5 =

101 07 & & 4 9 3 3 % o1 % %
X R A ¥ 2 7 ! = 3 % j‘ 2 =
V) ) 3 ? v o <

\ \

\ N Y

) /ave™ AT

! SOV e ™ g

! CAATE BT AV et o

! UARYRR LAV Lo o™ v

) AT AT AT et Lt Lty

! GYVA S TVE T A AR vy AT A

\ AV Yes e YA TEY AT oVASTE e vae™t g

\ NLYA ST 7SI S 4 0 TN AP O™ oA

\ S AW oVEE vy /oY gy Vit AT Caer™ a1y

! SRRV VAT ) Y SR YT A AR AT AT LAyt Y

\ JAWFE 0¥ ey EYAL —+/AAY OVAVER et oW ass™ o™ ey ™ _udoe™ Oy

Aol e P<e/e) gP<e/v0 C}“‘ B u.<:...w.a I3 e odasOLis (5 jay sk 4

»I s (Moussa and Khodary, 2008) Hordeum vulgare
Kargar et ) awl olS (55, » iinl b axdl Cilisee glalil
oS IS Sis 5 5 03y Sl syls cills (al., 2013
Sl 5l il sl 3 elese W5 Sl
3Kl Al Gl S S ol 53 e el
el b rals il b slasles 53 035 s LY
(Hassan et al., 2012) .l ot als 5 S,
Yloos| it 5 5 055 LialS opl a5 S Olg o opioman
C sl sl b axdl b g sdsldl Jsb Al rals clew
St 5 5 Ohs s s ials (VA4A) O 5 Krizek
JEl 5 s 5o Dl 1 UV anil glajles 5 ae s
GA) s 5 (AA) oSt wile diy (slaeds s
Sy eldell Sldlas (Krizek et al., 1998) .ils .
sls OLa (1888 5 184A) O, Kaa s Pal bu g Loy 5 Js =

Pal et) das o jialS | alS loss Ay UV anil &

O3S s a8 0T i b diles S pdlel O30S
ol Ol lenST o cpl s ol Lol O eS| sl
Loy il e Gl Rl s sd e ksl Jlade il 53l
(Krizek et al., 1998) 555 o ol dd, Jull o Jib
o el sdelost s slwly 3 oS ol Jls s
bds Ve 5 UV-B 5 UV-A wids v s bl Jub il 5l
UV-B 1 ey b (Y010) 0L 5 Rajendiran UV-C
LVUN e 4 a3l Job Wlesls OLES 6, olS (g5,
ss 5 Jlax>l -l .(Rajendiran et al., 2015) &Lb o 5l 58!
S SVsb 5 me 53 8 5515 4 olS (85l S 55l
el s @Bl A5 (155 e 5 Sl UV-B 5 UV-A
oS 8 Saxt 5 5 Loy el 4 el mlE e
UV-C 5 UV-B i o b SRl sla s s Jliowy
(Abedzadeh and Pourakbar, 2013) « s ;5L oLS (55, »

s Phaseolus wvulgaris LS s 5, » UV-B jl .


https://dor.isc.ac/dor/20.1001.1.23222727.1399.9.39.12.1
https://jispp.iut.ac.ir/article-1-1382-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.23222727.1399.9.39.12.1 ]

14 Jle ¥4 oyled & W aLE 5 S8 5 T S A

0.12

0.1

0.08

0.06

0.04

S Codlad

(Unit mg-! protein)

0.02

Gy Kledd o3ls UL H5Rle Hlae Bl il E G Kle &) goss Losls olE 1A r;_}.ﬁ cdld UV glag, J1-) K

JFS 03,8 53 i)l oa b (Ul Jls e 3l alie G S Bl (sl (slacpibe ol lsine NS siasOLE ©slite

e Oopr pl oS S L Glsl e s S
Zhang and Kirkham, ) 55 S . Js IS s 55 (g5l
OLen 5 Allen lav g oS ola ileilys omen (1996
OB s o8 ml Slzsedsb gaaly sy (V49A)
SalS &S ol e Ll ol aB S plrl Lo 535,18
Sgoml Aol Lol B o Wlg e Ladd 555,
oo e bSOl 0 S cpl L
(Allenetal., 1998) 5 .5 .
BL lA.L;ij)Lg )‘J.EA aS .,UDJS ul')\; Olaa>s f)"
Sl € @il Sl gals mauls b gl
J':}jg:,wo‘ J"‘Q“\J‘é}:ﬂ UL.LE.‘:); uej,i)ud_lu;fjs”uﬂ
Wl OF plp o Blis 36 Wil & e Sy
Ll 55 oo L5539, (glgmme > ialS (Lietal, 2010) s
el o ms 5 S b baepSS) e Jlee b st
Chli> 5 mils 55 1S s s w58 &8 bl 5l il

.,\.:3‘5.3})5 B u:..hls 75 Vodon. Y ‘5:3"4.:.\.5‘ “‘t’.fﬁ )\ L}:ﬁ_}JLS

.a....l\"ﬁlj.n,l.q.; LSU“J;J

.(Pal and Sengupta, 1998; al., 1999
sbh @ s slaesS, laie o sl Ol ba o)
Sy bl 2me 53 glees S aes 5 5558
glaanl .5l ralS aals oS L oanlie s il
Gy 2 UV-A 5 UV-C andl I L semn Lol iags
» UV-B b 3l (Rahimzadeh et al., 2011) o} » oLS
S «((Mishra, 2015) (Pistum sativum L.) S5 55 35 oLS
Abedzadeh and ) 4 s> ;5L LS 55, » UV-C 5 UV-B
oLS <35 » UV-A 5 UV-C <l il (Pourakbar, 2013
sl ) 5 (Hosseini Sarghein et al., 2011) 13 |as
Kargar et al., ) aul olS (g5, » _iiulp axil il
OF s 5l Camles Jsas by JS Jlais 2alS .l (2013
Oeemen 5 (Piri et al, 2011) sy IS @ s 0580 L
Mahdavian et al., ) |15 ailé Oplinsls
Vs Sl e Gl Jrinl 3 slags (B 3 s (2008
Ol UV ganil Lav 5 (g5 g8 glae ;5,5 rals S


https://dor.isc.ac/dor/20.1001.1.23222727.1399.9.39.12.1
https://jispp.iut.ac.ir/article-1-1382-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.23222727.1399.9.39.12.1 ]

N4 gl as s S g B, S glag s gl ST

[EEN

2

[y

bl el

3y
(Unit mg protein)
< ©

»

N
Q
NN

&> N

@‘&
Aad
S8

y
»
RO
S

c/o

RN RN PR\ PR\ RN >
& x“@ »“‘& ~$§ s
Q Q Q S RN

Gy Lledd eals JLE Kle Hlae Gl il B Kl O sea basls LS YLK ﬁ;i e UV o, J1-Y S

JFS 03 8 53 i) oa b (Ul Jls s 3l alie G S Bl (sl sla il ol lsine SN siasOLE ©slite

Srosbds Bl S5l o5 Olpen W me
Claslos UV 5 550 b3 andl 5 ssllenst o 55 511 olS
Turcsanyi and Vass, 2000; Rahimzadeh et al., ) .S
(2011

Clled Slie 5 UV-B 5 UV-A 3 g, i anllas
Habibi and ) Rosularia elymaitica LS S, ;5 NGIS
sUV-B b JI L a5 asdles 5 (Hajiboland, 2011
aiyy 5 Bl s lasly 5 VB cJls luds L, UV-C
=5 b (Pourakbar and Abedzadeh, 2014) « s 554 LS
5 VB Glam sl & cl ot 518 S e bk L
4 H02 425 b 5ildnSt 25 00 5o 1 LS Slast,
.(Scandalios, 1993) LS e clabloes O3S 5 Ol

Lo 5D Sldie 5 Sy (gl gime 4 5ls OLES W poy 5

53 Sl slagn boslad (o me 5 Glaes S aes 3

.a....l\"ﬁlj.n,l.q.; LSU“J;J

s IS e, o x s lakely Lls e

ook b Llee o .(Ravindran et al., 2010) b awils
55 Glooy S aem 3 il snl e Lo oS sl ol ol
Lol ol b alis 3 Gt p slagin b oles 5 pne
e 3 o5 ok Sas el sl SRl il il
oL (Rahimzadeh et al., 2011) UV-A ; UV-C axil
UV-B b 5 ,%e,s (Pistum sativum L.) S s 50
oS 5 UV-B b I L alaly s asdlas (Mishra, 2015)
o3 axlllzs 5 (Pourakbar and Abedzadeh, 2015) «; s 50
B b olS sa) L UV-A 5 UV-C anl I L e,
ool A edalis 30 (Hosseini Sarghein et al., 2011)
Saligms oS ook Dlizia 51 sl 53T o5 ol o
Bl oo s b e podal 53 il e S Lts A

S 0,8 13 IS Ll 4 LL o b ad sl


https://dor.isc.ac/dor/20.1001.1.23222727.1399.9.39.12.1
https://jispp.iut.ac.ir/article-1-1382-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.23222727.1399.9.39.12.1 ]

194 Jlo ¥4 ojled & e ( aLS 5 S, 5wl VY

53 Bilws Y S Olgsa ol slad d sla ST )5
b Oldlae cpl omen AS o e UVigla s p ol
53 peled doys EalS o UV glag oS col 038
Sl o e i 3 Ll oS 3580 Ol
S Sl el gladnd pa il bl SlLS 5
Lo LS5 d6 5 bl 8 olS 5 S rie le i
Lo sl UV O3l SLS 5 2 a4 2
sl .(Shahbodaghlo et al., 2017) Wi o colds
e 5l LASSO6 (F0Y) OLes 5 o5 Slalas
Lyl boablie 5 ebs gl a8 dies plendpmd OLS S
e 5 etV 5 T oS a5 ale Jases delesls
o5 b b edd ale LS S s ol Al
5SS Olgea 1) baas g 28 Sldlae oo gl o
Sl il 3 OLLS ablis 5 55le ( els slanlSe
Noori et al., 2007; ) das o oL UV gla g dile Jaoes

.(Noori et al., 2009

S S o
g5t 5l Co w5 oS &S sls 0L addlas ol il
s Shdngd SO B oa o gn
oIBl e dsb el s Sl s ety
CLLlUS, als (it s 5 05y Llpl s sle b
Slyoee Wl UV O3 LS 5 Ol SRl (s 55 58
B R K OO e B RSP 7 ERR P
UV-B aids 1 Sl s VB 2als 5 Slast,y il
oS e 5 gl ol w ars Lol sy e
o 03 glers G S Brae s DLl rizeen 5 4
S0l sk 03,28 5 s Sl el (g555LES
OLLS oS sse 5 3 Shee SRl s e gla 2
S S e G Olgea B S 50 s sl
Ll S8 Sl S 5o s SU e sl A g 53
5 S8 SasS 5 Gls mT 5 ool ol 4 e s L

woarys bomemen 5 0Ll el s 2 Gud 6 D

L s Lo glaanl ool 2150 dals olS L el
5o oS GAiFN 5 Jgb gl » UV-C 5 UV-B
» UV-C 5 UV-B UV-A I (Abrun et al., 2016)
Lee et ) Lactuca sativa LS sl 5 Jyb (o i
S 33 50 LS Glads 5% Jluds » UV-B il (al., 2014
Jlis » UV-B il «(Choudhary and Agrawal, 2014)
«(Comont et al., 2013) Lolium perenne oLS slalls 55D
S oS sladi S sy UV-B b
e UV-C I (Mishra, 2015) (Pistum sativum L.)
Sl 5 (Noori et al., 2012) U s oS (sladd oD
(Sarikhani, 2014) ¢l oS 8 glgws s, UV-A
OS5 aS Wb UV anil (5 e 5 LS = ol
ble a0} 0l b Las e 45 (% Jze UV sansdr
s Sl g s bl 5 WS L aemlgl L
SERIINE RYAPCREINRE SN SR RNCH IR
S a bl sl 5 WS e JeeS sk laes S
oY s sl s YL oLy (Dawar et al., 1998) aus
e 3 el 35l s b s 3 3T sl 4SS el
o5 el Sabim W5k e 0 VT i s &y
Liet) culans sl Jue Jad OS5 5la iy oS 553 o
Wang et ) cowlads 556 s oo U lad e 45 ((al., 2007
S Olgeas LASSM S s 5,05 (al, 2006
sl e 3T Il e bli> 2 Oluns] ol
Oeeeea (Hilal et al.,, 2004) 1S o Wl UV Law g odd
S 353 0 Chalcon 5l eyl oew 5158l Cor g0 UV anil
Sakihama et al., ) >)l> As oM mn sy 53 wlal 28
eS| 5 e 1 sk S LS5 2002
S ols s (Rozema et al, 2002) LS o ladlos
Sl gl (s 5 oV ed) Soles)T (baan gl
Ll n b e Gk Sl B S s Sl
selaals oldles (Bieza and Lois, 2001) .ss 0 AJ s
OLlS S eyl 45 ol asls 0L (YY) 0L

3o S $ 0 Wile L3l LS 5 dls e Jle


https://dor.isc.ac/dor/20.1001.1.23222727.1399.9.39.12.1
https://jispp.iut.ac.ir/article-1-1382-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.23222727.1399.9.39.12.1 ]

W) T pas s S s b I sl gl ST

:JJGJGJ‘JLQLSJJ"\‘IAA(.;LAV*SJSJ‘ULJJQ‘&‘JJ (5\]) u:’"i")‘jﬁ j:ji J.:‘JJ DL LA&_,.“SJJ w\ASL;CLﬁJULAJ
UV lag 51 S5 osba Olse ol o Wl OlS

@l;.a

Abedzadeh, M. and Pourakbar, L. (2013) The interactions of UV-B and UV-C radiation and salicylic acid on some
physiological and biochemical parameters in Melissa officinalis L. Journal of Plant Process and Function 2: 1-14.

Abrun, A., Fattahi, M., Hassani, A. and Avestan, S. (2016) Salicylic acid and UV-B/C radiation effects on growth and
physiological traits of Satureja hortensis L. Notulae Scientia Biologicae 8: 170-175.

Allen, D. J., Nogues S. and Baker, N. R. (1998) Ozone depletion and increased UV-B radiation: is there a real threat to
photosynthesis? Journal of Experimental Botany 49: 1775-1788.

Arnon, D. 1. (1949) Copper enzymes in isolated chloroplasts. Polyphenoloxidase in Beta vulgaris. Plant Physiology 24:
1.

Benzie, I. F. and Strain, J. J. (1979) The ferric reducing ability of plasma (FRAP) as a measure of “antioxidant power”:
the FRAP assay. Analytical Biochemistry 239: 70-76.

Bieza, K. and Lois, R. (2001) An Arabidopsis mutant tolerant to lethal ultraviolet-B levels shows constitutively
elevated accumulation of flavonoids and other phenolics. Plant Physiology 126: 1105-1115.

Chen, J., Xiao, Q., Wang, C., Wang, W. H., Wu, F. H., He, B. Y., Zhu, Z,, Ru, Q. M., Zhang, L. L. and Zheng, H. L.
(2014) Nitric oxide alleviates oxidative stress caused by salt in leaves of a mangrove species, Aegiceras
corniculatum. Aquatic Botany 117: 41-47.

Choudhary, K. K. and Agrawal, S. (2014) Ultraviolet-B induced changes in morphological, physiological and
biochemical parameters of two cultivars of pea (Pisum sativum L.). Ecotoxicology and Environmental Safety
100: 178-187.

Comont, D., Winters, A., Gomez, L. D., McQueen-Mason, S. J. and Gwynn-Jones, D. (2013) Latitudinal variation in
ambient UV-B radiation is an important determinant of Lolium perenne forage production, quality, and digestibility.
Journal of Experimental Botany 64: 2193-2204.

Dawar, S., Vani, T. and Singhal, G. (1998) Stimulation of antioxidant enzymes and lipid peroxidation by UV-B
irradiation in thylakoid membranes of wheat. Biologia Plantarum 41: 65-73.

Dimkpa, C. O., McLean, J. E., Latta, D. E., Manangon, E., Britt, D. W., Johnson, W. P., Boyanov, M. I. and Anderson,
A.J. (2012) CuO and ZnO nanoparticles: phytotoxicity, metal speciation, and induction of oxidative stress in sand-
grown wheat. Journal of Nanoparticle Research 14: 1125.

Farokh, P., Mahmoodzadeh, H. and Satari, T. (2010) Response of seed germination of safflower to UV-B radiation.
Research Journal of Environmental Sciences 4: 70-74.

Frohnmeyer, H. and Staiger, D. (2003) Ultraviolet-B radiation-mediated responses in plants. Balancing damage and
protection. Plant Physiology 133: 1420-1428.

Ghanati, F., Ahmadi, Z. and Abd, A. P. (2007) The effects of ultraviolet C radiation on some physiological parametes
of Aloe vera L. Iranian Journal of Medicinal and Aromatic Plants 22: 315-331.

Habibi, G. and Hajiboland, R. (2011) Comparison of water stress and UV radiation effects on induction of CAM and
antioxidative defense in the succulent Rosularia elymaitica (Crassulaceae). Acta Biologica Cracoviensia Series
Botanica 53: 15-24.

Hasanuzzaman, M., Hossain, M. A., da Silva, J. A. T. and Fujita, M. (2012) Plant response and tolerance to abiotic
oxidative stress: Antioxidant defense is a key factor. Crop stress and its management: Perspectives and strategies.
Springer 261-315.

Hassan, A. (2014) Chemical and remedial effects of purslane (Portulaca oleracea) plant. Life Sciences Journals
11: 31-42.

Hassan, I., Basahi, J., Kadi, M. and Zeid, H. A. (2012) Physiological and biochemical impairment in bean plants due to
supplementary ultraviolet radiation and water stress: Possible protective roles of secondary metabolites. Australian
Journal of Basic and Applied Sciences 6: 552-561.

Hilal, M., Parrado, M. F., Rosa, M., Gallardo, M., Orce, L., Massa, E. M., Gonzalez, J. A. and Prado, F. E. (2004)
Epidermal lignin deposition in quinoa cotyledons in response to UV-B radiation. Photochemistry and Photobiology
79: 205-210.

Hollosy, F. (2002) Effects of ultraviolet radiation on plant cells. Micron 33: 179-197.

Hosseini Sarghein, S., Carapetian, J. and Khara, J. (2011) The effects of UV radiation on some structural and
ultrastructural parameters in pepper (Capsicum longum A. DC.). Turkish Journal of Biology 35: 69-77.

Kargar, K. S., Jamei, R. and Hosseini, S. S. (2013) Changes in physiological anatomical and parameters of Okra
(Hibiscus esculentus L.) under different ultraviolet radiation. Iranian Journal of Plant Biology 5: 13-26.


https://dor.isc.ac/dor/20.1001.1.23222727.1399.9.39.12.1
https://jispp.iut.ac.ir/article-1-1382-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.23222727.1399.9.39.12.1 ]

1 Jle ¥4 oyled & W alE 5 SIS 5 i \YY

Kataria, S., Jajoo, A.and Guruprasad, K. N. (2014) Impact of increasing ultraviolet-B (UV-B) radiation on
photosynthetic processes. Journal of Photochemistry and Photobiology B: Biology 137: 55-66.

Khatami, F. and Ghanati, F. (2014) The effects of ultraviolet B and C radiation on natural compounds of Malva
neglecta Wallr. calli.” Iranian Journal of Medicinal and Aromatic Plants 30: 30-41.

Krizek, D. T., Britz, S. J. and Mirecki, R. M. (1998) Inhibitory effects of ambient levels of solar UV-A and UV-B
radiation on growth of cv. New Red Fire lettuce. Physiologia Plantarum 103: 1-7.

Kumari, R., Prasad, M. and Agrawal, S. (2015) Growth and defense metabolism of plants exposed to ultraviolet-B
radiation. Sustainable Agriculture Reviews, Springer 263-305.

Lee, M. J.,, Son, J. E. and Oh, M. M. (2014) Growth and phenolic compounds of Lactuca sativa L. grown in a
closed-type plant production system with UV-A,-B, or-C lamp. Journal of the Science of Food and Agriculture
94: 197-204.

Li, F. R, Peng, S. L., Chen, B. M. and Hou, Y. P. (2010) A meta-analysis of the responses of woody and herbaceous
plants to elevated ultraviolet-B radiation. Acta Oecologica 36: 1-9.

Li, Z., Wang, X., Chen, F. and Kim, H. J. (2007) Chemical changes and overexpressed genes in sweet basil (Ocimum
basilicum L.) upon methyl jasmonate treatment. Journal of Agricultural and Food Chemistry 55: 706-713.

Lichthentaler, H. (1987) Chlorophyll and carotenoids-pigments of photosynthetic biomembranes. In: Methods in
Enzymology (eds. Colowick, S. P. and Kaplan, N. O.) Academic Press, Sandiego, New York.

Mahdavian, K., Ghorbanli, M. and Kalantari, K. M. (2008) The Effects of ultraviolet radiation on the contents of
chlorophyll, flavonoid, anthocyanin and proline in Capsicum annuum L. Turkish Journal of Botany 32: 25-33.

Mishra, A. (2015) Effect of UVB radiation on seed germination, seedling growth, photosynthetic pigments and
biochemical responses of Pistum sativum (L.). Zenith International Journal of Multidisciplinary Research
5:124-129.

Mittler, R. (2002) Oxidative stress, antioxidants and stress tolerance. Trends in Plant Science 7: 405-410.

Moussa, H. R. and Khodary, S. (2008) Changes in growth and 14CO, fixation of Hordeum vulgare and Phaseolus
vulgaris induced by UV-B radiation. Journal of Agriculture and Social Science 4: 59-64.

Mpoloka, S. W. (2008) Effects of prolonged UV-B exposure in plants. African Journal of Biotechnology 7.

Nicholson, R. L. and Hammerschmidt, R. (1992) Phenolic compounds and their role in disease resistance. Annual
Review of Phytopathology 30: 369-389.

Noori, M., Chehreghany, A. and Hatami, A. (2007) Nitrotoxins in three genera of Papilionoideae (Leguminosae) found
in the Central of Iran and potential health implications. Toxicological and Environmental Chemistry 89: 479-485.
Noori, M., Malayeri, B. and Jafari, M. (2009) Determination of fluoride and its effects on flavonoids in some legumes.

Toxicological and Environ Chemistry 91: 409-418.

Noori, M., Pourimani, R. and Khodaei, M. (2012) Studies of UV-C effects on Coronilla varia L. chlorophyll and
flavonoids. Journal of Cell and Tissue 3: 43-53.

Pal, M., Sengupta, U., Srivastava, A., Jain, V. and Meena, R. (1999) Changes in growth and photosynthesis of
mungbean induced by UV-B radiation. Indian Journal of Plant Physiology 4: 79-84.

Pal, M. and Sengupta, V. A. K. (1998) Influence of enhanced UV-B radiation on Mustard: Cultivar respose. Indian
Journal of Plant Physiology 3: 188-193

Pereira, G., Molina, S. M. G., Lea, P. and Azevedo, R. A. d. (2002) Activity of antioxidant enzymes in response to
cadmium in Crotalaria juncea. Plant and Soil 239: 123-132.

Piri, E., Babaeian, M., Tavassoli, A. and Esmaeilian, Y. (2011) Effects of UV irradiation on plants. African Journal of
Microbiology Research 5: 1710-1716.

Pourakbar, L. and Abedzadeh, M. (2014) Effects of UV-B and UV-C radiation on antioxidative enzymes activity of
Melissa officinalis and influences of salicylic acid in UV-stress ameliorations. Journal of Plant Biology (2008-8264)
6: 23-34.

Pourakbar, L. and Abedzadeh, M. (2015) Investigating the effects of magnetic field and salicylic acid on Melissa
officinalis (Lamiaceae) under UV-B stress. Nova Biologica Reperta 1: 40-56.

Prasad, S., Dwivedi, R. and Zeeshan, M. (2005) Growth, photosynthetic electron transport, and antioxidant responses of
young soybean seedlings to simultaneous exposure of nickel and UV-B stress. Photosynthetica 43: 177-185.

Rahimzadeh, P., Hosseini, S. and Dilmaghani, K. (2011) Effects of UV-A and UV-C radiation on some morphological
and physiological parameters in Savory (Satureja hortensis L.). Annals of Biological Research 2: 164-171.

Rajendiran, K., Shanmathy, M., Sudaroli Sudha, J. and Kokilavani, V. (2015) Assessment of ultraviolet-B tolerance in
Portulaca oleracea L. for in vitro propagation. International Journal of Biotechnology 4: 32-42.

Ranjbar, A., Mousavi, S. A. (2018) The effects of enhanced ultraviolet-b radiation and heavy metal cadmium on some
physiological parameters of lettuce (Lactuca sativa). Journal of Plant Research 30:853-61.

Ravindran, K., Indrajith, A., Pratheesh, P., Sanjiviraja, K. and Balakrishnan, V. (2010) Effect of ultraviolet-B radiation
on biochemical and antioxidant defence system in Indigofera tinctoria L. seedlings. International Journal of
Engineering, Science and Technology 2: 226-232.


https://dor.isc.ac/dor/20.1001.1.23222727.1399.9.39.12.1
https://jispp.iut.ac.ir/article-1-1382-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.23222727.1399.9.39.12.1 ]

WY g pas s S g a8, S slag gl ST

Rozema, J., Bjorn, L. O., Bornman, J., Gaberscik, A., Hader, D. P., Trost, T., Germ, M., Klisch, M., Groniger, A. and
Sinha, R. (2002) The role of UV-B radiation in aquatic and terrestrial ecosystems—an experimental and functional
analysis of the evolution of UV-absorbing compounds. Journal of Photochemistry and Photobiology B: Biology
66: 2-12.

Sakihama, Y., Cohen, M. F., Grace, S. C. and Yamasaki, H. (2002). Plant phenolic antioxidant and prooxidant
activities: Phenolics-induced oxidative damage mediated by metals in plants. Toxicology 177: 67-80.

Sarikhani, H. (2014) Effect of UV-A radiation on growth and some physiological properties of peppermint (Mentha
piperita). Plant Production Technology 5: 35-44.

Scandalios, J. G. (1993) Oxygen stress and superoxide dismutases. Plant Physiology 101: 7.

Shahbodaghlo, A. S., Azizi, A. A., Sarikhani, H. S. and Rajabi, M. R. (2017) Influences of UV-A radiation on
antioxidant capacity, cynarin content and some morphophysiological properties of three genotypes of artichoke
(Cynara scolymus L.). Journal of Science and Technology of Greenhouse Culture-1sfahan University of Technology
7:97-110.

Simioni, C., Schmidt, E. C., Felix, M. R. d. L., Polo, L. K., Rover, T., Kreusch, M., Pereira, D. T., Chow, F., Ramlov,
F. and Maraschin, M. (2014) Effects of ultraviolet radiation (UVA+ UVB) on young gametophytes of G elidium
floridanum: Growth rate, photosynthetic pigments, carotenoids, photosynthetic performance, and ultrastructure.
Photochemistry and Photobiology 90: 1050-1060.

Smrkolj, P., Stibilj, V., Kreft, I. and Germ, M. (2006) Selenium species in buckwheat cultivated with foliar addition of
Se (VI) and various levels of UV-B radiation. Food Chemistry 96: 675-681.

Strid, A., Chow, W. S. and Anderson, J. M. (1994) UV-B damage and protection at the molecular level in plants.
Photosynthesis Research 39: 475-489.

Surjadinata, B., Jacobo-Velazquez, D. and Cisneros-Zevallos, L. (2017) UVA, UVB and UVC light enhances the
biosynthesis of phenolic antioxidants in fresh-cut carrot through a synergistic effect with wounding. Molecules
22: 668.

Teramura, A. H. (1983) Effects of ultraviolet-B radiation on the growth and yield of crop plants. Physiologia Plantarum
58: 415-427.

Turcsanyi, E. and Vass, I. (2000) Inhibition of photosynthetic electron transport by UV-A radiation targets the
photosystem I complex. Photochemistry and Photobiology 72: 513-520.

Ulm, R. and Nagy, F. (2005) Signalling and gene regulation in response to ultraviolet light. Current Opinion in Plant
Biology 8: 477-482.

Wagner, G. J. (1979) Content and vacuole/extravacuole distribution of neutral sugars, free amino acids, and
anthocyanin in protoplasts. Plant Physiology 64: 88-93.

Wang, J. W., Zheng, L. P, Wu, J. Y. and Tan, R. X. (2006) Involvement of nitric oxide in oxidative burst,
phenylalanine ammonia-lyase activation and taxol production induced by low-energy ultrasound in Taxus
yunnanensis cell suspension cultures. Nitric Oxide 15: 351-358.

Wu, L., Liu, B., Zhang, J. and Han, B. (2019) A novel UV-emitting Ce**-doped chloroborate Ba,GaB,04Cl phosphor.
Optik 184: 241-246.

Xu, X., Yu, L. and Chen, G. (2006) Determination of flavonoids in Portulaca oleracea L. by capillary electrophoresis
with electrochemical detection. Journal of Pharmaceutical and Biomedical Analysis 41: 493-499.

Yao, Y., Danna, C. H., Zemp, F. J., Titov, V., Ciftci, O. N., Przybylski, R., Ausubel, F. M. and Kovalchuk, I. (2011)
UV-C-irradiated Arabidopsis and tobacco emit volatiles that trigger genomic instability in neighboring plants. The
Plant Cell 23: 3842-3852.

Zhang, J. and Kirkham, M. (1996). Antioxidant responses to drought in sunflower and sorghum seedlings. New
Phytologist 132: 361-373.

Zhang, L. and Li, X. (2012) Exogenous treatment with salicylic acid attenuates ultraviolet-B radiation stress in soybean
seedlings. Information Technology and Agricultural Engineering, Springer 889-894


https://dor.isc.ac/dor/20.1001.1.23222727.1399.9.39.12.1
https://jispp.iut.ac.ir/article-1-1382-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.23222727.1399.9.39.12.1 ]

1 Jle ¥4 oyled & W alE 5 SIS 5 i VYE

Effects of UV radiations on growth and some physiological and biochemical
parameters of Portulaca oleracea L.

Elham Iziy*, Ahmad Majd?, Mohammad Reza Vaezi-Kakhki**, Taher Nejadsattari*, Sakineh
Kazemi Noureini®

! Department of Biology, Science and Research Branch, Islamic Azad University, Tehran, Iran
2 Department of Biology, Faculty of Life Sciences, North Tehran Branch, Islamic Azad University,
Tehran, Iran
% Department of Biology, Faculty of Sciences, Hakim Sabzevari University, Sabzevar, Iran
(Received: 04/02/2020, Accepted: 05/08/2020)

Abastract

Detsimental effects of UV radiation have resulted in the reduction of ozone layer with increasing atmospheric pollution.
The aim of this study was to investigate the effects of UV radiations on growth and some physiological and biochemical
parameters of Portulaca oleracea L. Experiments were performed under controlled greenhouse conditions using a
completely randomized design with three replications. Purslane plants were treated with UV rays (UV-A at three times
20, 40 and 60 minutes, UV-B at three times 20, 40 and 60 minutes, and UV-C at five times 10, 20, 30, 40, 60 minutes).
The results indicated that changes in root growth were not significant, but shoot length, wet and dry weight of plant
increased compared to the control in the three groups treated with 60 min UV-A, 60 min UV-B and 10 min UV-C. The
treatment with 60 min UV-B increased the activity of defense enzymes, phenolic, flavonoid and antioxidant contents
significantly more than the other UV treatments. In general, the results indicated that the purslane plant was sensitive to
UV radiation. However, applying controlled UV light can provide a new alternative strategy to increase crop
productivity, that is the same application of 60 min UV-B as a novel plant growth booster, in comparison with UV-A
and UV-C treatment.
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