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Figure 1. Cells of Satureja khuzstanica at the beginning of treatment stage with Vanadyl sulfate


http://dx.doi.org/10.29252/jcb.9.24.186
http://jcb.sanru.ac.ir/article-1-927-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-07 ]

[ DOI: 10.29252/jch.9.24.186 |

YAA

0 g yho bayled g dal cand ) 3 p)S Lo Y/0
2 g Y JK) w5 8 gam ad)y 0 g oS e
Solize slaglej > il lajles & pg> ialo]
B @l g5 nad ansly bohs (w5 €85 )90
S 5 5 Gy el Saiplegy e ol sy (298
A 0493 pow o) 3|y cudSly 51 s oy VY p0 b ok
Opilpwg CiS Lodaily 0 el @S ol &
Sl (ghls @S 350yl ) g3 Sliwjes 05ye (b
Sy 3l s 5oy WYy by IS slales aST canl ()
4 Comd 02d (5ySojlul aaasuie ) gy (o450
e Jbe ol (2 9 @ el ¥ ) a3y poe o)
sl b oad los Joho (seulS (4l 0ad (6 S0l
MY c059) dw sbaJob 13 3 )3 )5 e Ve g gy jo
b oS SN S i i) o S VIV 5 VIV
l”)fgrl““’ WY 5 AFe AvY 9 (f’)f YL )’.‘)'3 O i
b opied SMB) Sid gy p)S p el Se)lejy
W sladshe sy (g o9 (5 e YV Ll ot
Sis i s pS WY 5 VAV e,
9 WO Y g (p)S VY L plp cnyidar B pieS SMS)
BUB) Szs iy o)y el Stplojy £y (e VFY
JSt) ol oy (25 leo YV b il u’)w**(l’ RS

lzge-¥

YelY

WA -

1Wif

We -

Wr -

W 4

WA

g

WF -

WY - - -

. Yie

G591 ) iy Jusl

b [ ]
4

]

(25 s Ao

st o550 (slo b b €0 Lagma Spene olize 1 iz by S

2l Salesy Mg plie gpSeilul gl
oxd Sid sbaJob (Slwj o (Johe sacuis
alawgs ()'9{ FoolS ol sy oo b YD gl ()
‘Lg)l.u N J>|).a ey IRV JrrY Mol§ L;ub Lgl.hd:y
9 o gy olel p dsl Siiolojy Ul g gl sl
28,8 sl (A) o) San

e Olgw Jodbly 5p)8 b wwuss islejl

b st o sloshe Loy S o Gy
Ol e oplc8)S L8 )y 3590 )l (s
hbly 20 > pSke YI0 o 45 oSyl o
o olis 1y iy ol e oppde lilgw
2 Glwjgs 05y gladshe 503 e (Y )
0 Hlog laily 1y cuiS laowe Bpas (i oy oy
O il sald b (g)b me woles ) 5 eSS e
esnlio 1) )3 S ke YD il 5 K3 g el
A eSke 05 plackle & g Jo o ol i
sl gply i S gy e bl
) @glite (239, ol Sipslo3y g5 (66501 (o =Y JSU)
Sl 53 Al Sijlojy Giwoge Gliee cp e b Gl

Gay) oo

=
&

-
(S gy e T et el J.‘:'—!)L‘J[J—I

=

Yid
(315 ol Sl ity

b (€S Lasmo o) S Lamo 9 1015 oljen (3 ibwjos 0550 b (il S 0 Mg bly pb Y JS
Sl Siigloy Fwger 2 Sllge Libly 3l (g 9 b Jobo Sis ()jg » Slilgw JdUly 51 (o 0oy VA CuiS 0,93 S5 53 (Slwjos 0jy0 slo Sk
ure 2. Effect of Vanadyl sulfate on cell culture of Satucrga khuzistanica; a) Weight loss of medium (consumption of

e

um) by cells of Satureja khuzistanica in a 18-day peri

b) Effect of Vanadyl sulfate on cell dry weight, g) Effect of

Vanadyl sulfate on biosynthesis of rosmarinic acid


http://dx.doi.org/10.29252/jcb.9.24.186
http://jcb.sanru.ac.ir/article-1-927-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-07 ]

[ DOI: 10.29252/jch.9.24.186 |

AT

WAS o) IV o)l foas Jlos /sely; LS o ol aolitngy

B9, B\

T & rd

G 2 pS) Sas L III

-3

4
(d 9 5 oo iy Jrolly

=
g

Gl 0 25 5 s

B, ¥ BN

* ] e

z Ja ¥ T 3, ¥

11.&-

"]\r-—;
e o

(2 2 5 She) Slilges Joolly

SRR

[} Y.

(el 2 5 (ko) g Jially

ojye sl ol )3 (7) dpml Sityloj; Fiwgn g (o) Sid (59 A) 5 (g g Olalges Jadbly 3,08 (loj g clale 51 Y s

(Slwjg>
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ko 33 Gl el b gl €S La
Joolls (gols (slajlay Sis iy &S 1 b sales
2j9y V& oy Job  dald Sis 4y jl oldse
O D Oied b yiln (0)p0 Bl ) jogasy)
Kby Gl Yee dee oV clale widy I lacble
Oliee ()b 3l b las /o0 clale & cus |y gy
Jodbly Yoo do /40 clale 3 cBun GluS 5 e
cbale gy Jali g Yeo Lo +/) clale | Glalguw
9 JuSLlSy e (08 Slgw Jobly )Yge o «/)
5 e ecmed b pwladl dda |y aw oL
olS Johw pgmlwgw cuiS > Sldlgw hdlly ) 5
S37) JIJ‘_')LI‘J oL.ful @L; JJJ; adllas ‘) u»539'>9]a.~:‘
)’I .(u;‘;il)'él Joyd i B gd) Waly yLis 265 5l 1) by
(A 3 S ishen 00 9 VB) YU lacale 5 0> )b
kol cdl ol sali 4 Cows bdges Sid (s
scdle uoLoJ 2 Oldgw Jibljls oS .\53)5 ol Owed
@ Cond Sl Sitplojy s Rl cel 4B, IS
Opstn iy oMy 2 15 5.5 Gl Y0 o 13 sl

Fom g aw » Slge doolly b jleg eomen
SuiS iy g sl b sk S0jg g Sz Sl casly
LS & S 5 Sl Seiploj)y Gliee 5 Ll @yl
o oy VY Aol jo a8 cu Jb g ol b plas a8l
4S5 ek Wl LS dg8 3l (g idgpaiie il b ylaws STy
& oles )3 oad 6pSoilul sbadld Gl cppiie
Yo as s 4 o Slilg olly 1) > oS ke
o sl wels b gbme Seles ) eS8 L
) (z 9 @ el -y JSs)
(Dy.)lab L;I).J— g.,‘..S).: u;)ao.\.w as L uw}w uL")bb
9 o ;b S Oy padlly o cul
dayly 5> (0900t Gladsy giSh g o didlid 18l
P agl slcdalio Gliel Sy ol ( SHRSH L
9 9038 Canl 485 plonl Jsho (ygpmiliwgu slacuis
»h Qw}ﬁ Jdbly 0,8 58U olej] (b () olySen
cuiS g dw olll g JuSdSh sy il
W2l 13 ddlllas 3)90 JlSp (295 (Job Ggmiliwu
Lol Jolo (pgpilwg sbcuis lae 4 S5l
Al Y5 joy b g joy 50 po alold &y laodls cudldyy (S
5 Olaw Joolly jeas a8 Woged lo lisl il

1- Baccatin |11


http://dx.doi.org/10.29252/jcb.9.24.186
http://jcb.sanru.ac.ir/article-1-927-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-07 ]

[ DOI: 10.29252/jch.9.24.186 |

- Ssist 5o sla g g €aiS baes pae e 1 Sl ol

Ui Gl S wile sidsSim ohSinsk
@y sl Kby wile wre (29)h slacglie
S lgiedy Oldgw  Joobly odle c gty cpl 5o 5yl
oi ok Ogmuiliwge Sl )3 Gwjpd gl
odlo oyl by L e BB s o cd) 0 Sliwjes
0 ) Sl gy cuily welite slacdale )
ool Ftmg Gl o5 o 5 33 ol ey bl
b Omizmen Al 4Ll (o ) 5 1y sl Sl (2950
Mg by i S (lgicgn el 39 o 2wl
Olej )3 sl 4 G (5508 (50l 0)93 Jobo pled )
ol 2 G ady I saplesn (il 5ol ol
9395 ) 1) (5 ot utSTg 5l o 595 VY 5D gk
Swjss 05y Jobo gl oS (5y505
55 5 125 e B Cle 33 e i 5 <23
P lyedle pl 08 Gl cplply wcwl ond g8l
Myl Slwjss 0jye Jobe omilwge lacuis

2,5 e dwl Sy o)

YA &Spskay ol olams] dgda |y g ilisl ol
Sislejy sl 2 e ‘”/_ﬂ o lad g9y 3l G el
2l VIA Jlide oyl &S el e Folw sladiges ;I sl
aS oS jglailan 55 Glolojl 9 cpl 40 e dald sladiges
9 509 ol Bl Slgw Jodlly Lo jled slaJolw L3
Comd 1)l Silejy jrwge SRl 9 Sis
WS &S W aiS iy b ol sals s ok 4
S om joy VY Aol jo el (g pSojlul ladasuie
Do joy Vol pd ol ;':uisbﬁ srodly 51 iy cuisly
&S ol ol 0,8 ojlil o a4 g e &S LY 51 (S
6 cod sy Sy Sl (rads sy, 3 sk
B 5l loj 4 bt balpd 4 () 5le b g 039y ST
81 3929 (alb sk cutSly Sl gy VY Aol ) Jy
o d JolS Ay g odd e cuiS byl b oS
oW e oSy Seym spis & elplh Xy e
._\.l.dsﬁuﬁ
Cud > oyl il g ) slgie]

&lo

1. Baravardi, H., G.A. Ranjbar and S. Kamali Farah Abadi. 2015. Comparison of amount of callus
induction in Juniperus Excelsa on MS and WPM culture media using different concentration of NAA,
2,4-D and Kin. Journal of Crop Breeding, 7(16): 149-157.

2. Cusido, R.M., J. Palazon, A. Navia-Osorio, A. Mallol, M. Bonfill and C. Morales. 1999. Production of
taxol and baccatin I11 by a selected Taxus baccata line and its derived cell suspension culture. Plant
Science, 146(2): 101-107.

3. Elyasi, L., A.A. Mehrabi, M. Seyedi and Z. Safari. 2016. Optimization of callus culture of Satureja
Bachtiarica L. using different explants and concentrations of growth regulators. Journal of Crop
Breeding, 8(20): 124-132.

4. Gamborg, O.L., R.A. Millerm and K. Ojima. 1968. Nutrient requirements of suspension cultures of

soybean root cells. Experimental Cell Research, 50: 151-158.

Georgiev, M., S. Kuzeva, A. Kovacheva, E. Pavlov and M. llieva. 2006. Enhanced Rosmarinic Acid

Production by Lavandula vera MM Cell Suspension Culture through Elicitation with Vanadyl Sulfate.

Zeitschrift fur Naturforschung, 61: 241-244.

Golchoubian, S., G. Ranjbar and S.K. Kazemitabar. 2011. In Vitro Micro Propagation of Aloe vera L.

Journal of Crop Breeding, 3(7): 71-78

Montesano, M., G. Brander and E. TapioPalva. 2003. Pathogen derived elicitors: searching for

receptors in plants. Molecular Plant Pathology, 4(1): 73-79.

Nirnberger, T. 1999. Signal Perception in Plant Pathogen Defense. Cellular and Molecular Life

Sciences, 55: 167-182.

Ravishankar, G.A. and L.V. Venkataraman. 1993. Role of plant cell culture in food biotechnology:

current trends, limitations and future prospects. In: Prakash J, Pierik RLM, editors. Plant

biotechnology: commercial prospects and problems. New Delhi: Oxford IBH Press, 255-274.

10. Sahraroo, A., M. Babalar, M.H. Mirjalili, M.R. Fattahi Moghadam and S. Nejad Ebrahimi. 2014. In
vitro callus induction and rosmarinic acid quantification in callus culture of Saturegja khuzistanica
Jamzad (Lamiaceae). Iranian Journal of Pharmaceutical Research, 13(4): 1445-1454

11. Sahraroo, A., M.H. Mirjalili and P. Corchete. 2013. Production of rosmarinic acid in cell culture of
Salureje? khuzistanica. XIIl Congresso Luso-Espanhol de Fisiologia Vegetal, 182 pp., Lisbon,

ortugal.

12. Vanisree, M., C.Y. Lee, S.F. Lo, S.M. Nalawade, C.Y. Lin and H.S. Tsay. 2004. Studies on the
production of some important secondary metabolites from medicinal plants by plant tissue cultures.
Botanical Bulletin, 45: 1-22.

13. Zhao, J., L.C. Davis and R.Verpoorte. 2005. Elicitor si%nal transduction leading to production of plant
secondary metabolites. Biotechnology Advances, 23: 283-333.

o

© ®° N o


http://dx.doi.org/10.29252/jcb.9.24.186
http://jcb.sanru.ac.ir/article-1-927-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-07 ]

[ DOI: 10.29252/jch.9.24.186 |

Journal of Crop Breeding Vol. 9, NO 24, WINEEr 2018 .........uetiniiniie e aeeeee e et et ettt et et e et e e e neeienas 191

Effects of Vanadyl Sulfate on M edia Consumption by Satureja khuzstanica Cells
and Rosmarinic Acid Biosynthesis

Amir Sahraroo’, Abdolkarim Zar ei?, Mohammad Hosseip Mirjalili, Vahid Akbarpoor*
and Purificacion Corchete

1- Assistant Professor, Department of Horticulture, University of Guilan
] 2- Assistant Professor, Department of Biotechnology, Jahrom University ) ]
3- Associate Professor, Department of Agriculture, Medicinal Plants and Drugs Research Institute, Shahid Beheshti
University
4- Assistance Professor, Defpartment of Horticulture, Sari Agricultural Sciences and Natural Resources University
5- Professor, Department of Plant Physiology, Faculty of Biology, University of Salamanca, E-37007 Salamanca,

ain
Received: 21 November 2015 Accepted: 21 December 2016

Abstract
,:Bpl_ication of biotechnology for e‘pr(_)ducti.on and enhancing of important secondary
metabolite by plant cell cultures and elicitors is one of the most noteworthy researches by
scientists. This research was carried out with the aim of anaysis the effects of Vanadyl Sulfate
abiotic elicitor) on media consumption by Satureja khuzstanica cells under suspension culture.
ells obtained after four subcultures from suspension qulture of Saturegja khuzistanica used in
the present study. B5 liquid medium containing 5 mg.I”™™ BA (benzyl adenine) and 1 mg.I™ IBA
(Indole-3-butyric acid) were prepared. Three Tevels of Vanadyl Sulfate (0, 2.5 and 5 mg.I™)
were analyzed. According to results, the highest consuming rate of culture media and the Iow&cg
cell dry weight obtained by 2.5 mg.I™" Vanadyl sulfate. Furthermore, concentration of 5 mg.I"
showed apBroxi mately equal content of dry biomass compared to the control condition. The
maximum biosynthes's of rosmarinic acid was obtained by cells in media containing 2.5 mg.l™
Vanadyl sulfate. These results showed that application of Vanadyl sulfate have positive effects
on biosynthesis of rosmarinic acid. Altogether application of different concentrations of
Vanadyl sulfate as an abiotic €licitor in Saturgja khuzistanica showed a normal dry matter
production; while rosmarinic acid was increased. Therefore, application of this élicitor in
suspension culture of Saturegja khuzistanica is suggested to increase rosmarinic acid production.

Keywords: Biomass, Cell suspension, Elicitor, Plant metabolite
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