E P: Ul plobébpgle los jS5S piomng
IFHC 2017 Ol el il e o g iy i 0BURS1S AT jgu el 111§

ol (39,515 0L 33 (ymige grakin ) Wiy oyl 33 (335 @ 9 ST pSU
(Cichoriumintybus L.)

o Jaslows! 5 o2 by g lme g
‘51.3.3\))‘ 3o oKiils ‘(5"«"?']9 égl;.o 9 55)5@".5 LgoM‘o ‘ns’l"cl" |°5l'° 0515
mohebodini@uma.ac.ir : Jsiwe odsw o

(RS

Mg ly owbe gy (29l LS gladadbingye ClS jo Gmge glaady, W
Olglyd Ollelsl (bl b g Wiylo 95 p &o g oy 31 mige Ay ) sl oo w gl e gl
bl oo o gl sbcwglio ads gl b bals) & Cous jlw Jo b wlin oUlg
OlasS 5 g9l g wblb o0 Asteraceae o & lxio (9,00 oS (Cichorium intybus L.) Sl
3 e il oo Lrudsigdld g (1 5logs «opd a5l (sl g ] ol SO 5950l dlosr 1 coko Hlws (29510
30 GlaS y ol plon a5 Cawl oals (0,135 29,00 oL ol 50 o)yl 9 050 A pamin oS 5 Ve
&y ).,.,b Sl plxil Ag (g g A Thizogenes bwgd (o go (sads ) LI« Gudixd o] 40 Laciwd als)
A oy g (g G0 6&54.«&1) ‘_5L5J| 6.3])‘5).3 (el YY 9 FA YF) b 6».«.«5‘-;,@ oo duw 9 digod 3 )
30 (Ngoiypy po 50 aduy VF/VY) al;y olowi g (00 Vo) wgo gbraln ), W oo oy wies
PCR (galewgds (mgo LAy ) (Jodg0 uuili .ol Jool> S o sl VY g (gl of (gaigni
NAA iz ‘_glbcﬁh’lé ).ui.» ‘é)ig.o WL“)T 30 .ol:;.i‘ rolB o5 ‘soal.a.’;él ‘_glb)f)'LéT )'l oolasw! L
9 O oyt 009 et ) 20T (o 3 (o) # 9 B F (YY) 5,00w g (5d 30,5 Lo V/D g) 0/ )
S 5 9l MS ol bz 50 g0 sLally ) (0,5 +NY) S (39 9 (0,5 V/AY) 5 (39 o s
Wb Jeole 350w aoy0 ¥ g NAA il 50 0,8 o +/0
Ga.mfw.b o] S c.aJLuu ‘4.:94[.: ‘SLbuJyLo J0IB O om0 dlbwj L;wuw

doddlo

a5 Sl 5 Y (K555 5 el 0l ot (595 S GEES e &y simase (st S s
6Bl (olS ol sleonisSnlas 4 5l e g Ol eaik b S oley o Bl b sasl slacd sl
5l send z,8 s,k 5l Agrobacterium rhizogene ¢Sl 5 ,5SL all o o9l OlS 5 ade gl wiesgu
4 993 3959 Jome (905 50 mge laady, Gl crge (ool po5 0 T-DNA (a2l 4 pouge 095 slagy)
05 1y oeS sl 5 DT Slagsges90 i Slampl &5 sl (o Jols T-DNA (i 055 00 oLS S5l
S e

walizee gblie 4y aiwy a5 0l o Asteraceae (go . 3l slaisS Cichorium intybus L. cole ob L wlS
3055 oo )5 oolitul 3550 sinlS oL slaciond alos Lo a8 oo a, dluaiz 5 allugs WSy & g0y
el liy Sl g pely e sprde Saland 5 Slilge el S peSel (Sl Sp SlaS S aber
Sy el SG,s8el G0l g 59598 SIS LS 5l it leas (sl w0 Gl ady,
Pl g olrie 5 oS Glagsylom loyd ,0 obS Gal sada Sl adlior SOBLE Sl (e Y B 2 95
Yangetal,, ) ogi oo oolainl ped o138 pan Jos 4 0aiiS SaS 5100 S o o glleadl licds pizmen (o3

| 21 ; : 2
[nternational 1 (Vih Natior P
Conference ',55 Science ( ess of Iran

September 4-7, 2017, Tarbiat Modares University, Tehran, Iran



JI!”

Ullolibpleslos jSuS yuonsg

Ol el il e o g iy i 0BURS1S AT jgu el 111§

iy

e

S
i

GolS 0 Ao YU g sl o bay Sy ol 5l oy Toosgus U awlS 0 09290 (el (2009
Jolse blae jo 1) as 5 008 ool oo (G09S Cugi (yuizmen (BEwa et al., 2002) cuwl 50 95 JgyinlS
Soyo0 b yuizren g allls HIV g pgas olss anwl G980 (Taper et al., 2002) oS’ o pylin 15 Lo
5 A Cowenl 4 axg5 b (Lee et al, 2010) wib oo duie 9> wiB ialS gl 5618 Ol g gl x5
5 &S ol oloys ;o (S sady; Cueal 9iS )0 S Glag)ls 9T 5 pren 3l G sk
el 4295 050 i 5l e 9lrhe

55 Jpamma sl Car oo ol i g Laole 4 U5 el i el (sl g, (oBLS (55T & iy
@l s 2l St b sl Jolss aloxr jlgoaaie Jolse 530 cod oad g codpibie jlade ogdleay
Slocnlio a5 Caz > o, Ko olyiet s sy, SuS ohsh 5 )l SlS Sl S il
Gai, iS¢ Wl giludigy Gaiss opl 5l Bue 1 (Hasanlu et al., 2009) ¢l ool 8 yae 33,) b sl
Sg anlegs glass g0 Lyl s 9 NAA 4 Al rhizogenes jl colaiwl b ewlS olS y 5o

g, 9 olge
Aged ) GAS 9 (BLS Slge

g b ool HI8 0,0 ¥ feegn Jolore ;0 aado Ve o 4y wlS jody o il gazalS sas jshaiea
JORYIREA M..u;'Ai)lfﬁ.:.a:L;‘5251:.:..\..4':5..).;LoaloJLB:;Jle;,,.AYop&\a@‘&.);wljhhy]lgﬁm;\w%
)ba.o)\wBwoolow(ab]njow)o@.iﬂwo&j)wo\~ u..\.oc\.a)l.u).bjd.l?fojé
30 eyl Ol b gt 4835 VO 5l oy g 205 ereds 4l A Do 4 a0 Ve IS coles o ‘Q_s,i&ﬂ
el V8 (5y9 bl s g ol)F cole gam oVO £V leo b o) SBUI jo 5 00,5 S sl MS S laoxs
GASL L il Cax 09, O ST amd 5 OsnksS ladigein; 5l Al IS (Sl cele A olids,
A eslazul
orge sady; Wl

T & Gy gemilisge (atd 0l ooliiwl A sy 90 ATHIZOGENES 5| ¢(yge sloaiy; W jslaiea
Fud 0 a5 e O s9l> mle LB (Bertani, 1952) cuiS e j0 6,50 5l SelS SO ol plxl 5
Uiy b g ol 5 il g4z 0 V7 sles b ,gilsSSl ;S 50 (6,551 S 000 )5 S Cpmneli ; S g 1
/8 (LB cuiS o jo zedli gl 655L ygumiliwss ODeoo (e 2ol o0ls 18 el YF oo 44 VY -rpm
Wad jeabge adde VO G a4 5L gmmibwgw jo bl buld o bbdigedn, ol adS i o
e (69, (e g 20,5 S [C90; (Bl 6 55L Bd> gl Blo 25 (59 yo wad mali sladigess,
ol ksl o g ol S sile gaz 0 YOEY leoy o cell VY g FA Y Cuw 4 5 cutS aul> MS s
Oinlesl cpl e 5 et Lo b aline alid j0 vals loieds 55 oois pudli sladigesss, o (5 g

O 33 bdiga o) (HiSod Sde (3 (S ypms 5l g o plal ol Sl )b B s oS 50
@ o Blo Al (59 50 b S Gl g WAl 03l gt meaSTghe L 50 a5 e YOX (ol (o 5l
2SS ) soaisS pda 8l 5 S Ugan Stign o8l o) 10 05 Lo B0 0 (ol> wil> MS cuiS las
ey, olowd (oSl 5 Gmage gadu, Gl aoys doady, el 5l ais gz CbdS G Guy oo ools Jlal

20,5 awle

ﬁhl [nternational

Conference E”I El\f.'lsl.l.l-l-l . !! :...I:i.luuliil.!.,

September 4-7, 2017, Tarbiat Modares University, Tehran, Iran



\

Lol s JAAS i
Ulllebpgle G los )SaS o sg

gasa! el gl o gz pielBdiols P9 jou el 1= §

g

S
>

omge Sy y JsSIge anb

sleass, 5l (Khan et al., 2007 ) CTAB s, 4 DNA gzl 5l (ymge sloais, Joge anl cus
A. rhizogenes a.ewd .ol plosl dals olgiedy a8l mali sladigeiy ;) 5l Jol> gloais, uoxed g yuge
z! Pl DNA (g4, TOIB 5 colais] slo 55T L PCR (sanl o ooliiwl cutte J S (lgicds ju Ag 4 g
55D 5-~ATGGATCCCAAATTGCTATTCCCCACGA-3' 3¢ o & ygots b,55le] g ol plosil oo
S ol RCR (gasb o (wsSae ,551T) 5-TAGGCTTCTTTCATTCGGTTTACTGCAGC-3" § (pohtiuns
A sloo ;o (Sibyuly Jolis a2 YO addo 0 Sae 4y o 5 il gz 10 AF sloo o adgl Sl pulg a5 >
5 oy @il FO Goe w4 ol 5 il gaz 0 B0 sles o o, 55T Jlasl caids & Sow ol F il g4z 8
@ olF sl a1 VY sl o ol baws a1 G g adl Ve g addo ) Goe 4y ol 5 il (g4 0 VY (sles
g odnlin 8,50 « Sl J5 olKws ;o dwoyo /A 3BT J5 50 5,689,580 51 o PCR &Y guamo .0g0 aido V Sk
8518 60 peSe
Orge Sy ) Sl p g (S & g NAA il glacdile Lo

by ddd Byl ay g wiad oolo oy el ¥ ok 4 0j9, O slaggalsss 5| Jol> mge laass,
N0 )S S Ay p S e B0 LSS e e 8L Jll IS Y 0 wle MS S e i e 10 (5>
(Mo 7 50 F ) cdale Lo jo 580 o (od 0 0,5 Lo VD gV /0 o) clale Jlo> 0 NAA 90,92
Sl Sl 25l B 53 Sl ot Gtalejl al 285 18 esliial 390 S5 O jpon b Sl
celu A g oldg, cele V8 (5)8 dalpl g ol 5 le (gaz 10 YOEY (glos o laady, «oulS 5l awy ol plol
@lod 5o gl 5o Wy, 00,8 St 5l Gy wd ySojluil baty; 5 (g aihe oz ) am wd (IS (S ,6
Al 6ol beady ) Sis 59 el FA Cow 4y o 5 il gaz 0 ¥

9k 5 Sladigaiys ) 30 mge Glaady ) W 1 (AT eh ko g Hgaiys) Eg U

Al do s g SIS e Dde g digedy, £98 blate Sl as ol lis Wosls il ly sy 5l ol b
Ay oy LSS R Do g dgedl, 58 Lo I3 Lol 0ogs Sl gre braiy, slass (1.l g (puge slodis,
Ghamlin I Jol> ol abl oo o goe won )V ol maw o bady, slaw (oSlhe g g sloais,
S, de e Ve LA Thizogenes b oygalisS sbadigein ) i e el VY Cuw ols lid bosls 1.l
O AV JS8) Sl a8l pmgn sloaay S o 1y 5l o ity Kigeiin; o 50 Aty sae VEIVY (il
Aoy 39b 4l Folyz sazalS | aigain, 4z e 5 wilios mage sbaty, Gl o IS b el aigein,
(Zhi-Bi & min, 2006) el it yige sloaisy, Ul

—
(]
=]

—

(=]

a

2, a
3 100 . 144
5 b v, 12 7 ab
w S0 b 510 4
260 g . be
! © B ogalsss 3 2
4 40 ~ ~ |
9 d gy S s 3 4 cd od
35, 20 l 2 - ld
5 o 0
24h 48 h 72 h 24h 481 72 h

baiy, slawd oSlos 5 (age sloadn, Gl aoys 1 (A5 (00 Sie g digainy,y g5 36 -) S

!‘}I il{‘:.l‘.l-l|l|l|l.-.l( !L .:.! nltural Y‘

a5 of Iran

51 :
I International
Conference

September 4-7, 2017; Tarbiat Modares University, Tehran, Iran



oLl s AAS i
Ulllebpgle G los )SaS o sg

Ol sl s g pielSdbals (Y g e 1= §

Omgo sy ) JeStgo aili
a2l 5l ol lsi b aS ols (Les | TOIB ()5 1255 4y bogsye VE+ bp Jlgi s 15,599 250! § PCR 51 Lol> s

(f J&m ) alS ).»,Su 6)‘95 oS @AL 6L‘°“39"3ﬁ) )’| J..ob Lngd.A;‘,.g.) 6‘)‘. Lol Sgs o)‘b.ilw..a: (6)'5L’ ) Cdo

1 2 k] & 3 [ 7

omge slaaio, DNA (g9, pBrol ;)5 colas! sle 55T L PCR LiSTy 10 V8- bp (sojlails DNAaskS iS5 -Y S
(Omge slodi ;3-8 wude J S lgieds Ag (sasem A, Thizogenes-2 (s ;5LslS G DNA (sojlail Silas -1

9o SBady ) CulS 3 n)F auke s NAA iliio gloclile 136 o) 5
2L Gl el s NAA geysn hline 51 a5 ols Las baosls il yly sausos 5l Jol> mls
Jolo @l (1 Jgoz) wilos Jlogime 0oy0 ) Jliol mhaw 50 g sloads) oy (a3l 5 SAS 5 505
MS 2 bz j3 (05 -INT) S 0jg 5 VAT) 5 ()9 im0l ol osls (:S0le (saumlia |
039 9 (S VoY) 5 B craidier 01 5 am g del oy 551 aoy0 ¥ g NAA 1) 10 05 oo 10 (59l
A JSE) 0 55l 0oy 0 s NAA o) 10 6.5 Lo +/0 gol> MS caS Lo oy laie (0,5 +/+ V) Sz
a5l gl 35 5 e05is; @07 5 |y il it NAA £ (oo 10 clile (ol gl b ol
Owzes (Gangopadhyayet al., 2011) ¢l ails TAA 4 IBA (GA;3 4 cows Plumbagoindica oLS o |,
(Wu et al., 2006) coul Cononl 5l oL 5 a5l slacatsilin alsi 5 oy 45 )8 sl camlio aie 5 ool
30 48l lacadplio wlgi g ady, Slletdl Gl g ade; ad;y 50 (2l BB 525 e lsied 50
Sl 0ads alyy a3l S loih coge 5,8l cdale olidl o lge Sy ye adl (Malamy and Ryan, 2001)

(Nguyen et al., 1992) wil o s poml (25 cile 4 Yoz a8

e sty , S g 505s 9, p 5, ke s NAA 13U Lully 4 j25 ) Jeon

Slasyo e Kileo
S o 5 o df s gl
RN L L v NAA
ofe ey . e v o
ofe ey . e 3 5 5L X NAA
ey ey YY il ol
AR [PCES P NP
[ ipternational. i usme ot ¥

September 4-7, 2017; Tarbiat Modares University, Tehran, Iran



Lol s JAAS i
Ulllebpgle G los )SaS o sg

JrHC sy el gl o gz pielBdiols P9 jou el 1= §

[
in

10 )
e=pe= 3% suUcCrose s 39 SUCTOSE

=il 4% sucrose 4% SUCTOSE

[

5% sucrose 5% sucrose

o 6% SUCTOSE — G0 SUCTOSE

@) 5 09 el

o
in

(=]
(=1

Omgl 0/5mgl 1mgl 1/5mgd 0mgl  0/5mg/l Imgl 1/5mg/l

B NAA (mg/) A NAA (mg/1)

A g sladis ;) 10 0355 ez g Ay e p 55l s NAA alises zglaw g5l MS ;,....S.Ia.au)...tb Gt lio -V S

Omge ey ) SS9 lime B mge laads; 5 059 oliee

&L

Bertani, G. 1952. Studies on lysogenesis. I. The mode of phage liberation by lysogenic Escherichia coli.
Journal of Bacteriology; 62: 293-300.

Ewa, C., Aneta, K. and Werner, P. 2002. functional properties of fructun. Ninth seminar on inulin.
Budapest.

Gangopadhyaya, M., Dewanjeeb, S., Chakrabortyc, D. and Bhattacharyaa, S. 2011. Role of
exogenous phytohormones on growth and plumbagin accumulation in Plumbago indica hairy roots and
conservation of elite root clones via synthetic seeds. Industrial Crops and Products; 33: 445-450.

Hasanlu, T., Rezazadeh, S. and Rahnama, H. 2008. Hairy roots sources for the production of valuable
pharmaceutical compounds. Journal of Medicinal Plants; 29: 1-17. (In Persian).

Khan, S., Irfan Q. M., Kamaluddin A. and Abdin M. 2007. Protocol for isolation of genomic DNA
from dry and fresh roots of medicinal plants suitable for RAPD and restriction digestion. African
Journal of Biotechnology, 6, 175-178.

Lee, J. and Scagel; C. F. 2010. Chicoric acid levels in commercial basil (Ocimum basilicum) and
Echinacea purpurea products, Journal of functional foods, 2:77-84.

Malamy, J.E. and Ryan, K.S. 2001. Environmental regulation of lateral root initiation in Arabidopsis.

Plant Physiology; 127: 899-909.

Nguyen, C., Bourgaud, F., Forlot, P. & Giri, A. 1992. Establishment of hairy root cultures of Psoralea
species. Plant Cell Reports;11: 424-427.

Taper, H. S., Roberfroid, M.B. 2002. Inulin/oligofructose and anticancer therapy. British Journal of

Nutrition; 87(2):283-286.

Wu, C.H., Dewir, Y. H., Hahn, E. J. and Paek, K.Y. 2006. Optimization of culturing conditions for the
production of biomass and phenolics from adventitious roots of Echinacea angustifolia, J. Plant Biol;
49: 193-199.

Yang, Y. 2009. Process Optimization of Extracting Phenols from Cichorium intybus cv. Puna with
Response Surface Methodology. Journal of Northwest Forestry University; 24: 118-120.

51 :
International th National Horticaltural )
I Conference !”I Ilt:a.lz. aoe Condvess of Lrag

September 4-7, 2017; Tarbiat Modares University, Tehran, Iran



= ol us| )6.'159_:.5_1;._.-‘-4 25
= alJJlbﬁlJ.cbpsj.ﬁleO |S.AS' e AT

..... C T Ol ol 5 a0 i 708 1S 19§ jou el 11§

Effects of Auxin and Carbon Source on Hairy Roots Growth in
Medicinal Plant Chicory (Cichorium intybus L.)

Mohebodini M*, Fathi R, Chamani E
Department of Horticutural science, Faculty of Agriculture and Natural resources, University of
Mohaghegh Ardabili,
*Corresponding Author: Mohebodini@uma.ac.ir

Abstract

Hairy roots induction in medicinal plants in vitro culture is a useful method to increase the
production of secondary metabolites. Because hairy roots culture systems have fast growth rate and
highly branching and able to produce secondary metabolites in same or greater amount compare to
the normal roots. Chicory (Cichorium intybus L.) is a medicinal plant from Asteraceae. This plant
contains many important metabolites include chicoric asid, inulin, scoline, coumarin and
flavonoids. Over 100 individual and important compounds have been identified from this medicinal
plant and the majority of which are from the roots. In this research, hairy root induction was
established through the mediation of the A4 strain of Agrobacterium rhizogenes. The effects of type
of explant and three different co-culture times (24, 48 and 72 Hours) on the efficiency of hairy root
induction were investigated. Maximum hairy root induction (100 percent) and number of roots
(14.72 roots per explant) induced from 5-day-old cotyledon in 72 hours co-culture. Hairy roots were
confirmed by PCR using rolB gene-specific primers. In other experiment the effect of various
concentration of NAA (0, 0.5, 1 and 1.5 mg/l) and sucrose (3, 4, 5 and 6%) were investigated.
Maximum fresh weight (1.93g) and dry weight (0.13g) of hairy roots was reached by MS medium
supplemented with combination of 0.5 mg/l NAA and 3% sucrose.
Keywords: Co-culture, Hairy roots, NAA, RoIB gene, Secondary metabolites.
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