DOI: http://dx.doi.org/10.22092/ijmapr.2013.4043

C}‘ﬁ‘ J.k.*u K) ;ﬁ-’)‘b Q\AL:? Qu.:br.? J':'A}}-':_wl" Luad-’
(1YAY) 040-"10 8 e F 5 led Y4 W=

20 (2bewton § (3P GBSl I (B p 2 Oge Ll Slacld
(Hypericum perforatum L.) ely &

Thgy s 2blde plisl LS W
mghorbanli@goganiau.ir : 5 2SI Gy O S dmy ¢ oOhul ST ol (ol 3 05 S bl (Jstae ol 55—
O e =0l dmls oot 13T ol&2ils ¢ lidans 3 03,5 =Y
3L Jla =0l do=ly e oDl 3157 ol&ils ¢ wlidans s 05, jlaliul =¥

WA il by WA egs il Dol WA s e il s 6

oSz

Perforatum of (55,1 b 458 g bl cddl e 455 VWV gl 01l 53 olS cpl ael a5l 0LLS 51 ety IS
slac bl L (Hypericum perforatum L.) el; [S olS G opl 55 5,05 olal (28 Ss sl axdlas 53 olS ol .l
Sl b sad 3ty 5 W Sled VA PH S ga (gdis Jslee 53 (UM /A (/8 /) caals) Jals O 5o il
Glacdles s o ol 8 s n slie Sl s (gols e ssb 4 O se sl ol s sls bl
5> Bl ol s aty; s Js sl il oddse slasles eles s ol RURSTRWSCLe b, Sl 5 Ve
VA B 3 Odd e il laclale [ls b als ol Sty sl cdanl als VL glackle
sals SV slaclale s Ll ccanlods sls lanS] s cles Jaalsl o ada s 5 b e il G se Y ges Ss
il e 0 OA 5o e 45 (g sbar 35 e 0dos OAS e VL laclale 5 AS Wl Ol lie g1l clanl
SlsSal 5 VB sty slan 5T 5 ds s Sldde Oddpe 25 cplply Sl i edd e Odpe e
ST i Al o OS]y sy Con WMo O ge 5L Slac Bl 3 s das e (RIBI 1 SleS]
DY Sl s a3 A el (SOl (slanels iy 05051 b Sl aslis 5 spss (glabl 3le s bl Laesls
L eslinl

Sl Sl VB Glawst, sdlls ol (opds a5 (Hypericum perforatum L) sl, S :guldS slasjly

SleeS|

SOt ge el B Dudse 4 3L el 6l L do o
loendisg LA 3 55 age SIE &S Ty S el oS 6l b Sdee wl jobe s s
osba a2 ol (Williams & Frausto Da Silva, 2002) o,y el 5 (s s pfdlcﬂ) el olS 3L 5 40 o



O e ilises glacdals I

5 3MeeS1 i Sl Sl Gl GVBIS glag 3T el

.Mﬁ\ﬁm.o,\gyg\}f

L9, g olgo

olS Ol se il gacble JI ) shen
Bl LS))IC";.' S el S sl el S
Do 4 Y oIS g el L Olgdol g0
Gol= GLOlS 3 dm s el Saasds aids Ve
OIS Laydu 03 €l 3l d L aslS 5, IS
Hogland & Arnon, ) Ll JUsl dS e Lo «
/\ HCL 5l eslizad U glde J s pH oST (1950
L e 255 0 0elS VA 3 Jle 5 +/) KOH 5 Jl
4 (Na;M004.2H,0) o vl 5o IS 4 o] e
VA A /8 o) aals) glackle s ais £ e
3 S p wse sled Wi a5y, Sl Sl (UM
0313 S5 31 ey bS5 el s Il slaad
o315 J13 558 3 5 ed dezeie (o sene T Sladd s o
4 olS 55 O ge Ol i gl 5 (5ol (i
=y Voo gles L oOsl s Bl el (A S
s S sl S sl

b 3T Sl g s oolas 48 Sl
ahay F el e S w s alee el 5l 6 S S
Sl e 0 g o Osla K s (0l o)
5 aads T a4 pH = V/0 (Y4 +/00 HCI- s 5
J 4 ol bas ad sl LB A plom s
Ode 4 05K azds V3l e s A e Si ule
Lol S b axys b gles 3 \Woew 3 aids Y
Lo gad 55l Sladlrsy 55k ole olSaws 51 eslinud

041

o dwe glachale anls syl sy Sy ab
sl S S s i 2SS 0 S ke Vs Y
eSS e Sike Ve UV el S 51 2
s S Ll (He et al, 2005) il awls o s
L MoO,™) lidse 0l Sb 53 0adpe sloms
Buekers ) el ol pH L S Jgloee 55 Oslisis o
2 ot B S Gl s 0udye (et al, 2010
oS D sb) BB P 5 S N plerdisy slaes =
sl clts 48 e Ll St GlaiSTs s 05,5
&S Ay o ke (Williams & Frausto Da Silva, 2002)
6 S St s> SIS Bl 51 00
el Jlab i 353 S 5 ol 8BS S L S s
5 AeS) Sla Sl 0ddpe 4 il esT £ 5
b g eins o plol gl o5 53 1 ikises el
Mendel & ) olodds 3L OLS s a5l ol 516 ¢
L oS ol 3,058 Va0t Jl Lisl 55 (Hansch, 2002
Wl Sl e ) S 3 e 5,5
Comge Vb bl s 0 5o cde (Mulder, 1954)
OLS S plie (Sls s 53 oS 5 S35 50 WD
N glaclale ;s (Warner & Kleinhofs, 1992) 545
iy O Ky 5 sy e Siaw Cadle Oddse
Meagher et al., ) Wil o olistys &, o) s
Vb cBle s wil A, IS S S per S 53 (1951
Ko 05 S 0 ol sl DS ) LA
355 4 S 5 OV5E 53 S 5055 Mul o 53 S5
o 0LlS 5l S el S (Gupta, 1997) Wledyl S
O el s Lo leds il gl AL
o Shas b SV pame 450 5 U5 4 pldl o e

slackle g B b fags ) Gy 2



04V

FeS A S G e emea L Ol e Sl
Clal 5 i alS el 5le S L pll i
0555 53 (e Do als s ol i) ol
L oS S gl b el 15 S S
S i el o, S Sl aj5 000 & sl 0
=2 Sl 5 03,8 pol ) Ladip e, 8 O S
A esla W Y SGL IS el 1 e 051 e sl
o o8as e O e il (g S0 las Sl aa
(Lozak et al., 2002) . (s ,So3hl 3!
dlie 5 PSS Ll yle 5 Gk Sl Laesls (sobel LT
23 A plondl (Sl (glatals i 05030 L e S0l
SaS L Wl ged ey onlial SISO 51 o)

A fb'";‘ Excel J|J~§\¢J3

oo
Ol e il glac e b o pas
Ol 3o 48 dms e OLES ol o1y IS (nds sl
pldsl 5 ala) 53 55 e Gl (o SRl el
e Gl &y g &S 5 0 ol IS 6lS lsa
Cble s ol Bl g iy Sl ol el
e ol el 5 als) 53 Oddse Va5 Se VA
52 Lo w55 5 cosledcs dals it s

O JS8) el aals

Foosled Y4 W Ol ans 5 agols OLLE Slides anlilas

> 0LL 5> (Sudhaker et al., 2001) L olnl
A esls Hpe amsl &Y A 5l o) a5k Sl
Jenway ) e e 5 2ol 5 eslizal b agy 5l b
(.i}ﬂ b asles shieas A (5805100 (Genova
b Ol ((V4VA) Kar 5 Mishra iy, 51 3YGK
Cold 5 (0Y10) omslis gy b 5lueS] sl
s Nakano %, _lul, )'Lx:mS\ﬁ.QL_UKMT ('”Jj
A3 S s (14A)) Asada
sl el 5 2ol e 5070 s S el sl
JARSY Jee =)

- S

Lo Vo oo a2 s
Sl esliad L1 OF s ol dosl Sl 5 5
den s S yme 3 5 03503 Bl ¥ oyl ety SIS
ol el (VAVY) 01K g Bates s, Gub
s O s s s S sl GBS S5 50
(Jenway Genova) Jis e 45 5 2SSl oS3 5
S eslial U 4 s 18 55 opds s sldie 5 A ol
A3 S s MM/EFW e s 5 551k e
s bl O sllenS s Ol Somins 61
Lo sloml aglls Ol SlhaS LS5 bl
Os cale s e (TBA) Aol s sl
55> (14719) Packer s Heath 5, 3l esliul L asis
Jdoe e 5 5 Sl Sl oaliaal Uy 2 6l OYY 50 J b
Lsuo)_:fjj YENVIRUN W W rb,u'\ (Jenway Genova)
S e Sl s e el Ve s polans] 2
53t 5 I MDA bl a6l s S

A el Yo OM™'Cm™ Usles



O e ilises glacdals I

04A

70 5
,i 60 T
< 50
T 40 b
T 30 c T A i sh Al
& d T B
S 20 E € D C Ay
g _ .—
E! 10 -
0 - T
control 0/1 0.4 0.8 1.6
¥ 505,500 ) s ildd 5o L2

Ol VM Clle 5 45 355 e sl SVBIS ol
SYBS s eos g ald 5l S o 5T ) Sl
ol 4 Oddse slachle pl s les pluil s
Chle 53 T ol Sl Ol iy oS Wil LI

(Y JK8) Wil e VA uM

SlygSwl 9 hamsTy GYGE glom T collad
s
b o ey OS5l lage 5T s
boadey 52 SYBI o3l el S e 53 00
als L oawslie 3 /UM bl U 0ddse s

0.25 4
2 b =
?’:‘ 0.2 = A
3 0.5 €
3. d BC B
A . - e M s sl
E 0.05 - — N
LAy
s 0 ’
= control 0.1 0.4 0.8 1.6
S,
-.:.’. (Jﬁyj)ig)ﬁbal@yghu

) g0 ilites gl dale 3 ol S8 olS aty; 5 2l pll VLS (.;_;I ol Ol s dus s =Y |02

(s o L0 mlane 53 15 (5ol3 gme sl S jata o By 5 A plandl STl 0030 b e, Kls anlie)

;,JG.LO* 2l DL Cﬁ;jl.*.é W...:.... B} &:ﬂw‘w\i J:fd..‘)‘ GJJJ

(P UK 553 °J€°ﬁPT¢ﬁ‘ Clad s (e

VAM CBlE B plpa el s SlaeST o T el
cls mals VUM Gl VG cdale s s sl sl

“ )YULS Jw..an..A }:J 4.:“.1) DLES) cﬁ«w‘b“ av\.ib r_lJJT w‘



044 “B)LA-:I c*i.&l"‘b‘ﬁljhujdj)‘: QLA\:SQW:UJ allad

s Al

“d‘-*:‘i)

control 0.1 0.4 0.8 1.6
(Y5055 ) ke SIS 50 L2

(U/g FW/min);la.s], el

Lau,:f..l:.ow\b) C)ij‘,ﬁdb'ﬁsaduw B ‘;P‘JchL:f Q)J&bh r‘ﬂ‘}‘%.s‘ﬁ ﬁ'}j qw b|}=.» A..Q.LE.a—Y‘JS.i

(M)L;GQL;.'/O CE—N)J l)d)‘.)@m ij J)I.S.Aj:;g_%j):-}.kﬁirbu] u.i.u‘.)d}d)TLa

ol Gl Oddse clle nih Lo w sl b alsa pll 5o 5lanSty ol Sl sl s
el S VM cbhle oS g sba womdast chle s o cwlasl gl il AUM chle

(8 JS2) ds e 0L @-J Cled ad; o3 Cawlodd bl Sl 2als VM

%

c

[

el

s B o
o

=] (¥ "u.n:ud

£

2

control 0.1 0.4 0.8 1.6
(G¥505,500 ) ks Sl 50 a3

) g0 ilisee e lale s ol 8 olS aty; 5 2l oIl 5lanST Sl Sl ﬁ;i Cdlad Ol s gl —¢ K2

(oo DL 0 o 53 1) (5l e sl S 2iie b g 5 A plnil o003 05031 b Lo SSle aclin)

el el S ek — a5 lls ol WSS swsulle oo
Az e 0Lz dald Gla sl 4 o | (5503 ime 53 45lls Ol lacie (5 - Sesll 1 ol ol
(0 ) el 8l S sls LA Sles s g dals slacsl

J:L..:.J‘)J v.:‘j_a r‘J_;‘jA..i}._sJ)J \/WMMG\S&)PM



O e ilises glacdals I

1000
3 a
3 A

i)

3

%‘

)

(F

=

S

% control 0.1 0.4 0.8 1.6
= (Jijjig)r-gJ..aQIJ.nJy\;.Elb

s Al

Hd‘-*:‘i)

O g0 e slacale y3 ol, I8 olE Ay, 5 2l pn plsl w513 O e Ol ppe Amglis —0 JSC5

(s o L0 mlane 53 15 (5ols gme sl S jata o By 5 A plandl STl 0030 b e, Kls anlie)

M u:'i‘f" Aoy D L;j ol edalie d.\.‘.")j& [)bjj'.é‘

Ovgo

(-\Jg.:')w‘c“;b%‘@)x@j w&‘f‘bdjﬁ c‘.,b‘;«,‘;i) d,\,\:_})ﬁ d‘):,,

e by Oddge chle 5 codlanl il O s

0.012
3, a
J‘- 0.01 ==
gi 0.008
';';- 0.006 . g c E
_‘é 0.004 - C - B - AB' t yiy
& 0002 D
o
g 0
- control 0.1 0.4 0.8 1.6

(Y5055 ) ke SIS 50 L2

s Al

Hd‘-*:'i)

Q&Jﬁ%&&@lﬂl&)b&b&falﬁfw‘)j@|}h€‘x\u.&g)ﬂwww—-\d§&

22 0Ll 3 1y s e ol LB L o
Gupta & ) Ails o s (5B 25 4 Cwslie oS Wiy 6l p s ,e slaeS 5 5l Oad e wdis

— (Sun et al., 2006 <Basuchaudhuri, 1974 2 0ddse il glachale Sl Gaew cpl s o

QT&MW&LJQMﬁW@MU})‘)W Ql...:..' @b‘;)wjf J‘J-; Or JJ}A f‘)ﬁ‘l':g

Sldlas conlod ubh:m.a 6]13 U,ZMJ “ L}.@J BE &Q\;@‘ ol.:f d:jjﬁ )‘J\.;.A dv\.\:\)jﬁ U:,J_\J.e\ b AS.J\AJL;A



oS Al e (V40V) Nicholas ki L 38140 a5 545 e
NPE IS TRWNE SO N N FERCH PR PEF- AN
AYAV) Sl 5 e Oliis Gb col ol
Olocy e olS Glandulifera au )l 5 jlaws!, clls
S bl obsme Sl Oadse slasles pled s
55 hais 21530 ol Glabra awls s Lol ols Olas aals
Ao S edalie Vaey S Verr 5 Yoo slackle
S Lles S 5,158 (144¢) Chakrabarti s Nashikkar
S b e sk OliS Blas] 5 VB cle
o Ak QLS L3 OF Sl ey 5 Canss
S Cslodd OS5l uaslie il s slgniy
wdd L Je 050 gl sbes s g Ll
Sele 5 Sl sl i (b G S s
Sb o adl «(Verkleij & Schat, 1990) aib o olie
Sl sl lled 5 a1 S e S s
‘Assche & Clijsters, 1990) wS o K > |y ol
Das s Rout .(Vangronsfeld & Clijsters, 1994
T e Glaslsd S ) p oS i 53 (YY)
Glclle LolS cpl jled L as dals OLES cisls plosl
Bl il Sl b odd e o O e il
Samr mp Sailds YO, Slas,
oS Sl als 55 OFAY ) Sal 5 (saur enlaily
S LS IS 5 ol 3 s e 1 Ologn e
Mie (Bl 5d o e Ol denS T o O 50
) DSl atls Olsee & il Oy
B o) Al il oA e B [l Ak
W sbachle 53 00 e S s 4 Yl
Sl o STy sl GGl sl b &S il

Wl 0l 5 edd Cx et O gt

Foosled Y4 W Ol ans 5 agols OLLE Slides anlilas

e e L oS 9, (YO)+) Aery 5 Kumar
S ble & wsls Ol O yo Cilie clale | Co
e j2alS e e (-Y/0 pg ) Oddse ol
(\Y/e-Y/0 pg g VL lackle S5d s s
SRS s s I oS s sl
2 8 b bl slast s VS ke
.(Rout & Das, 2002) ool &slate calises 6u4;j§
STy 5 SV wle plae sl s s =
SH ks s Salke S SG ediasOl
s Wl (Assche & Clijsters, 1990) Ll .
Sgpslas ol 4 QLS s Al SlST,
spde oS b Jos 4 ol L e i el IS
Ol g ('-i}j ol ol cid> s .(Andrson, 2003)
Sl oIS 8 Sl 5 el el
sla 5158 (Radotic et al., 2000) 54 g O g
Sl b oadge il &S cls ol 5l culKs
Sl (YY) Lio5 Liowayls bl baesluws| s
23 Oddse sl o 1) VB 5 slast,y el
5 LU ppomes A5 IS e S
Low oS g5 » Slaies ol L (Yr00) OLISes
cdld lBl fel ddse sl &S Wl ol
Sl o ol ash s sl e SYEK 5 IS
saeia S| by Sl g sl GYBK wﬂ
sled 53 L“‘r—i)j ol b Ol S g osba s S
S IS b samSaul & b (R 04 s
Al e sl 0 4 L Fb ol S
e M1y Sl Sl Sl e sla il e S
bl Ly Oddse ciliren slajlas 55 g g5 LG

i3 el 4 oS mﬂ LW PR T



O e ilises glacdals I

Rapid determination of free proline for water stress
studies. Plant Soil, 39: 205-207.

- Buekers, J.,, Mertens, J. and Smolders, E., 2010.
Toxicity of the molybdate anion in soil is partially
explained by the effects of the accompanying cation
or by soil pH. Environmental Toxicology and
Chemistry, 29(6): 1274-1278.

- Butnariu, M., Robert, A. and Tonea, E., 2008.
Quantity determination of molybdenum from Pisum
sativum plants and the influence of heavy metal to
chemical elements accumulation. Lucrari Stiinnifice
Zootehnie Si Biotehnologii, 41: 735-743.

- Gupta, D.K.D. and Basuchaudhuri, P., 1974. Effect of
molybdenum on the nitrogen metabolism of rice.
Experimental Agriculture, 10(4): 251-255.

- Gupta, U.C, 1997. Symptoms of molybdenum
deficiency and toxicity in crops: 160-170. In: Gupta,
U.C.,, (Ed). Molybdenum in Agriculture.
Cambridge: Cambridge University Press, 276p.

- He, Z.L.L., Yang, X.E. and Stoffella, P.J., 2005. Trace
elements in agroecosystems and impacts on the
environment. Journal of Trace Elements in Medicine
and Biology, 19(2-3): 125-140.

Heath, R.L. and Packer, L., 1969. Photoperoxidation
in isolated chloroplast. I. kinetics and stoichiometry
of fatty acid peroxidation. Archives of Biochemistry
and Biophysics, 125: 189-198.

Hogland, D.R. and Arnon, D.I., 1950. The Water-
Culture Method for Growing Plants without Soil.
California Agricultural Experiment Station Circular,
31p.

Kumar, A. and Aery, N.C., 2010. Effect of various
concentrations of molybdenum on the growth and
biochemical constituents of Cowpea (Vigna
unguiculata L.). http://www.agriculturejournals.
cz/publicFiles/50061.pdf.

- Li, J. and Li, X.D., 2002. Effect of copper and
molybdenum on quality in Pakchoi. Fujian
Agricultural Science and Technology, 3: 13-14.

- Liu, P, Yang, Y.S., Xu, G.D., Fang, Y.H. and Yang,
Y.A., 2005. The response of antioxidant enzymes of
three Soybean varieties to molybdenum and boron in
soil with a connection to plant quality. Plant, Soil
and Environment, 51(8): 351-359.

- Lozak, A., Soltyk, K., Ostapczuk, P. and Fijalek, Z.,
2002. Determination of selected trace elements in
herbs and their infusions. Science of The Total
Environment, 289: 33-40.

- Meagher, W.R., Johnson, C.M. and Stout, P.R., 1951.
Molybdenum requirement of leguminous plants
supplied with fixed nitrogen. Plant Physiology,
27(2): 223-230.

- Mendel, R.R. and Hansch, R., 2002. Molybdoenzymes
and molybdenum cofactor in plants. Journal of
Experimental Botany, 53(375): 1689-1698.

- Mishra, D. and Kar, M., 1976. Catalase peroxidase and

ey

s i S 4 5 G ol 3 Al I
chle LIl L el 5 s Oddse 0 Ll
S edd sdalle Good (pl U3 0pd e e O
Sl plgr ol iy oS slaady; 55 O e
Lil o (Y20 A) O,Sea 5 Butnariu L L 58140
QLS laain, 53 &S cul el & ol pl &S
sl el ) i S ea, S s U5 ol
LS 5 5 Odd 3o ldie oy min olsn Pl 3 5
s e opeS 4 ble 5 LS s 5 L e
St a St Sl bl 5o 5550 O e oy o0
35S ghls a3l ol ol Cosline [Sos
35008 3l o el L5 on Lals 515 lie 5o
SIE alse pled 3 OLLS glaaiy; EL s
DLLS alss sl i b amlie 53 1) e S
oty S gladlg s Oddse S ol Ll
Llaly als Jbo s st s pland jols
sRout L L (dbxe -l &5 «(Butnariu et al., 2008)
o> &S Kles S 5,158 Wl asb e (YY) Das

oolaiwl 8590 ubco

A=do YA g‘;al.{i;b sl oLl

33 53 STy b 5 adlls 0l (s (ol s
L5 s (Glycyrrhiza glabra L.) Oloop b oS axls
AY=Y+ A n&rla CLA MU@}:} W J})) IRAY

- Andrson, S., 2003. Basic Information About
Molybdenum As Plant Nutrient. Available: Http:/
Cocemmerce.Uvex.Edu.

- Assche, F. and Clijsters, H., 1990. Effects of metals on
enzyme activity in plants. Plant, Cell and Envirment,
13(3): 195-206.

- Bates, L.S., Waldren, R.P. and Teare, 1.D., 1973.



- Williams,

ey

2001. Changes in the antioxidant enzyme efficiency
in two high yielding genotype of mulberry
(Morus Alba L.) under NaCl salinity. Plant Science,
161: 619-673.

- Sun, X.C., Hu, C.X. and Tan, Q.L., 2006. Effects of

molybdenum on antioxidative defense system and
membrane lipid peroxidation in winter wheat under
low temperature stress. Journal of Plant Physiology
and Molecular Biology, 32(2): 175-182.

- Vangronsfeld, J. and Clijsters, H., 1994. Toxic effects

of metals: 149-178. In: Farago, M.E., (Ed.). Plants
and the Chemical Elements. VCH
Verlagsgesellschaft, Weinheim, Germany, 302p.

- Verkleij, J.A.C. and Schat, H., 1990. Mechanism of

metal tolerance in higher plants: 179-193. In: Shaw,
AlJ., (Ed.). Heavy Metal Tolerance in Plants:
Evolutionary Aspects. CRC Press, 355p.

- Warner, R.L. and Kleinhofs, A., 1992. Genetics and

molecular biology of nitrate metabolism in higher
plants. Physiologia Plantarum, 85(2): 245-252.
R.JP. and Frausto Da Silva, JJR.,
2002. The involvement of molybdenum in life.
Biochemical and Biophysical Research
Communications, 292(2): 293-299.

Foosled Y4 W Ol ans 5 agols OLLE Slides anlilas

polyphenoloxidase activities during rice leaf
senescence. Plant Physiology, 57: 315-319.

Mulder, E.G., 1954. Molybdenum in relation to
growth of higher plants and micro-organisms. Plant

and Soil, 5(4): 368-415.

- Nakano, Y. and Asada, K., 1981. Hydrogen peroxide

is scavenged by ascorbate-specific peroxidase in
spinach chloroplasts. Plant and Cell Physiology,
22(5): 867-880.

Nashikkar, V.J. and Chakrabarti, T., 1994. Catalase
and peroxidase activity in plants an indicator of
heavy metal toxicity. Indian Journal of Experimental
Biology, 32(7): 520-521.

Nicholas, D.J.D., 1957. The effect of molybdenum
deficiency on the catalase and peroxidase content of
Neurospora crassa. Journal of general microbiology,
17(3): 689-698.

Radotic, K., Duci¢, T. and Mutavdzi¢, D., 2000.
Changes in peroxidase activity and isoenzymes in
spruce needles after exposure to different
concentrations of cadmium. Environmental and
Experimental Botany, 44(2): 105-113.

Rout, G.R. and Das, P., 2002. Rapid hydroponic
screening form molybdenum tolerance in rice
through morphological and biochemical analysis.
Rostlinnd Vyroba, 48(11): 505-512.

Sudhaker, C., Lakshmi, A. and Giridarakumar, S.,



Iranian Journal of Medicinal and Aromatic Plants, Vol. 29, No. 3, 2013 604

Effect of different concentrations of molybdenum on some physiological
and biochemical parameters in Hypericum perforatum L.

M. Ghorbanli**, A. Alibabaee® and M. Payvandi?

1*- Corresponding author, Department of Biology, Islamic Azad University, Gorgan Branch, Gorgan, Iran
E-mail: mghorbanli@goganiau.ir
2- Department of Biology, Islamic Azad University, Tehran North Branch, Tehran, Iran

Received: August 2011 Revised: February 2012 Accepted: February 2012

Abstract

Hypericum perforatum L. is a valuable medicinal species. The plant geneus includes 17
species in Iran, but H. perforatum is the only valuable species.The species plays an essential
role in the treatment of depression. In this study, Hypericum perforatum was treated with
different concentrations of molybdenum including (control, 0.1, 0.4, 0.8, 1.6 pM) in Hoagland
solution at 6.8 pH and then samples were used to measure biochemical parameters.
Molybdenum significantly increased proline content. The shoot catalase and ascorbate
peroxidase activities increased in all treatments of molybdenum, but in root, it was reduced in
higher concentrations. Shoot peroxidase activities increased by treatments of molybdenum,
except at a concentration of 0.8uM. The increase in peroxidase activity was also observed in
roots but it was reduced at higher concentrations. The malondealdehyde and molybdenum
content increased in higher concentrations of molybdenum. Molybdenum content increased by
increasing treated molybdenum. Therefore, molybdenum stress increased the proline content
and peroxidase, catalase and ascorbate peroxidase activities, and toxicity symptoms were
observed in high concentrations of molybdenum as lipid peroxidation. Data were analyzed by
SPSS and mean comparisons was performed by Duncan's multiple range test. In each
experiment, 3 replications were used.

Key woreds: Hypericum perforatum L., molybdenum, proline, malondealdehyde, peroxidase,
catalase, ascorbate peroxidase.



