[ Downloaded from ¢4i2016.khu.ac.ir on 2026-06-14 ]

YYAY il o o jladi oY ala alae iy 53 oA a5le 4y i

i b ALy ) 5 L 9IS 58 S S el ) e o) 2
Ol Gaadi oL ) Cuman

dala HSLlS cc_ﬁa\.a'a‘) Aldasa c‘_ra\.a:th | e oduw ¢ )0 p ) guadl 4
e 3 el IS 4o ¢ s koIS

o.A,gS.j:s

Onad ol8 ) Cuman dia (S IS 5 e sy 53 (GA) Semmeal 1l Jldie s (i g3 )2
oS g Gy 5 s ¢ ol Bl 3 S ol (sl )h 5 laadn; a K et HPLC Gisu b ol
e 53 @S il e 4S ala gl Wil ) 53 S mal sl G s o Jeals gl 2
ils 54l ge 58 e Glelse HEU uy g shiedr Orinad G 358 5 )3t Sl ) calid
i€ ma 5ol 3l Juala (glady ) CadS lan ladad 3l ool L oS ppenl 2l 2055 0 CuSS o dakad
Jia 52k e .20 K dad oIS BAP o) mgl! 5 (IAA 524-D) +/° mgl’ s> MS
Sl aad) e 5 2 ¢l e 4S 2 QL gl 23 dsla (glaia (8 sl slIS 5 S el 2
4S8 T i e (51 A 5aDI8 )5 Gl G IS 53 3 la sl (s asina sk 4 Cilite lacumas 5
iyl od slaga IS oy O Jlaie Cpidn 5 2003 a2 O xS el ) 5A (s i 24

A sdon oabia Tl 0 s s DS

-~

4ad8a
PRBS PV PYPUE PRt NI Qv L) RENNRCHP S IR 15 ST IS IS FRUTRNES
03 O G [V ]l IS S Lt asn s 3 5 SOS Sl Gl J) gl s 0 4S s 5 il sadiE
e A ge g 5 53 0l8 O Ay B Cuedl 3l 2 )8 i a5 s ls gliar il il
)ALl ol Ol ) L i S 5 LSS clagp S dlaai i BB Gea S V] Sl 2 25a s
D% Ol a3 58 5 s e Cued) ) G seomel (Ol Gopd Sise 3 se e 3 [0] Caud 02
40 e oladyoale () [£]0 o0 8L aplly 5 daie caandS S (sl dliun S ) pmn 4 ) (2 sl

o8 ) Aol 3y 5a [V] Cutia 5 [A] 5500 epd 5 eleil (layn 53 5 Cand i sl ) S s

Glycyrrhiza glabra s slSeamd S 5 € 1218 sls 3l g

V-GLycyrrhiza glabra L Y -G. glabra L.var. glandulifera Y-G .glabra L.var. glabra
¢- Fabaceae °- Fabal 1- var.glabra V¥ - var. glandulifera
AA


https://c4i2016.khu.ac.ir/jsci/article-1-1131-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-06-14 ]

cteebailis | ren o 2 )l ) gl s BT ) 5 L oIS 50l S0 3 el ) ae oy

43 Cad ol et (535 CBSER L (o SIS IS 5 Gl eals a5 4 2 50m oLl 4S e )
gl Olagn s 8l iS50 S o a6 3y 5e 53 [V E]a b e sl S 4 5 olS invifro aiS
Toivonen and Rosenqvists (Y34+) o) JS%ea s Hayashi «(VAVE) 5wt s Wuy .22 25 g (allila
a8 M oIV V]2 e S 3o oL (4 il cadS 5048 ailen K (35 K (1290)
@S 5 ol Heaan (VYA 5134V ) S 5 Tailang 5 (V337) oS s Mardamshiny
DOYTL YT Y]ahanila 2Dl sShaolS G slS cuiS
G D) Cumen dix ) Jeals sl sl 5 anh sladdy) 0 2l Sl O ae aals Al o

‘U'_u\oa.&w‘)),\agg

PR ISRERY

b sRAdy
Adgal 59 pead -l
o el Gl o) il a8 iyl o T yania (i )1 5 e S (slad gai 25 (5 o) pan i ) il
03 b o td i 300l 3l 31 Glagn i ol8 (sladdn s ol yed i 158 1 sl a8 iy
L c;’uu‘ﬂjiﬁjg DA Dl 2 ge g a8 s 508 Blalia SR I (g j)ada La o gl s 5 Ole S i
G ang 5 2l el Talis g4 G0l KA 5 gl ) ey gead QAT jie il ) /€ el
a8 R ) oaldind 3y 5e e S 50 pmnl el 0 Sae (e
WA gad ) dpe) S S el ) Al -

Sl e ) s i he o Ly 3l g daadyy s ) a8 S el Cami sl
4 S %) Sl il e /0 a0 R kB Y 55, H3PO, LpH s 28 bslae NH,OH
O ana 4y Jslie b G 5 28030 ) a3 Sl da 0 VY (5 le 0 )2 4880 ¥ Cide 4y 5 2o s
cAh e €Y el (Al 2218 L Gl sine 5 ) S (e
HPLC b Sl daad ¢ Jpa i

Lo dsilie camd S S e ) ls HPLC o&iws 43 duals Jslae 3 jids Saa Y
oY mg. I ) O O e e shie 4r 503 8 B3 e sl YO £ Sl ISl 5 Ve T slacus
a5 353 aind Sy Ciale Anlia b IS 5 amd o ae [V 4] a8 eabifind €Sy and G 3 el

2 Rdudaa )

Y-Merck

A4


https://c4i2016.khu.ac.ir/jsci/article-1-1131-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-06-14 ]

cteebailis | ren o 2 )l ) gl s BT ) 5 L oIS 50l S0 3 el ) ae oy

[4 93 0 GA Ghle = (2 lalin) GA Gbale x 4 gai Sy Gialiaa ) / 2 ailinl Sy Gl

bl cuis

usllS Jasds L )

Wy Lol sen (1l 5s0DI8 4y 5l 5) oy 5 Jlsa (45 50 s Jalid) o0l (3halia ) oL& (sla
L aida Vo e dg ) Adl s ISie o anle jshaiedn cciud i L )0 g 05 2D 5 ) sl
sy Qs 5 ARE Y e A %Y JS) o lai gieaia Ciga 5 ad Slai %A el S il s
JES [V MS brse 4y ¢ phaie Ol Ly gl 3 Gy 5 280d 8488 Y Caedy %) Cop)lSsun
23 R oaldind i€ fan aadad o sie 4a W d gy ) deala s g ea slaaidyy ) 5 2l

Sacble 4 BAPSTAA 2,4 D ledsass G MS dame ) udS a5 jia il ) cilakad
23 S5 e b (ohalaal SalS = Hla lld o L3S xind Jiiie il o 0 Siclie o /) 5 0/0 cr/0 i 4y
LS A%ia 4 Ha g adiedd H) B il VT libig e e g3 8 illuda Yo lad ) o g gt
Anlaa Ll 2 Gl 5 KA 5 S0y 5 a8 8 8 I 3 se (slatiin (B (sl IS G e iS5
ra R daulae )y adad ) 2 Gl

[2) oual = (Gl SUiA (5 - S o 4ada SIS (4 )5) /S o 4adal SIS (5]
S el Bl O S G-

aa ) Te gl b g o el EA e 4 5 28z )a G daaa ) A (55 ) e LS
5l oA el 83 (s gl b5 28 Jad a4 (b SR ) pa 5 K )8 o Kl

A et e lS a9 5 a RS 0 S S ) e apda sladdy ) 50 sl 5 5

(_QJLJ J',).“.J
i R &) sea lisedl %30 L CRD ¢ b llE )2 SPSS 6.0 Ul 8la 5 b Wedla sl 5l

Gy g gl
3 gon Aiale (S5 slaai) s culan Las S g )la LS o dsage o fige I ge anh sladdy
e delse L0 ) sl 2,8 e )8 e Jal e il 500 sk g sl
A5 5 5 il ol8 () Cuman dia sladdy ) 50 S 0l O e cOlacnsd 2 GA i

.


https://c4i2016.khu.ac.ir/jsci/article-1-1131-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-06-14 ]

cteebailis | ren o 2 )l ) gl s BT ) 5 L oIS 50l S0 3 el ) ae oy

248 240 ek il ) g U dadUae a0 e LES G glite sldCuman H3 )y S 55 o) late Yl gal
Gt )38y (gl Dgld ) Calise (Bhalie 4 (3laie sladdy ) 50 GA e co=1/+ 0 o
Oale T sie sk ) ) Ol b sladds ) )3 GAY Jme Jeals il 45 an 53 (VJsa) (P>+/+0)
QY 5Y Jan o hlie o SIS U s 5 )5 O ciliad cud (w/w) %Y L Y (me.g dw)
i)y e Gl se Ll st Glucp s ol sladds ) )2 GA 4S 1€ e gl (S sicky (Sl sad
pé ple 4S 23 saalia puals 383 50 [O]chul uie oSa (a5 o Ll 3 5 ady)y Dl olf G
Lt a8 0 e gl ) cumes o 03 GA Ulaie (e B 550 50 2 g0 UG
Ylaia) ol iy cai I8 e S g5l glaculplia Jiiw 33 50 8 e ddlse 5 Qi) 45T 43 4a i
) Sl sy Aaii Culgs o ccilide Jama Jul se 4o Fruly )2 4S 280 @ lite Al LS o i)
Ciaiu s Qi S Cpun (S s dad 33 3 ol i€ (yea el )] el Ann b o Al
AL e ay )5 )

Ol ppdall ) Cuman dia anb sddy) 3 (mE.g™ dw) Soisen Sl ke )l gal

50

40
i S
©

30+

20

GA

10

fars vaglabra fars kerman lorestan
varglandulifera varglandulifera varglandulifera

populatio

a3 2a (Bhlia 4y (glata luc i o8 (LA ) 3 ) e -) Jgaa

43 Glatia Gl s o8 (sladid ) 53 S el 2 Sl 2l ) e+ B
Casma ) S5 d (580e i) oy 32 3 ) 30 (3halia (mg.gdw™)
rnb sladdy

\ﬁ}gﬁg‘)\ju{)u% YY/AY £ Y/0A

|yl gaE Aty ) g el Cumas YO/AY £ £/0A

| 5S84y ) 5 e S Cmen YE/0) + /89

1 & 528 4y ) 5 Gl ) Camen YY/YY £ 0/0 ¢

q)


https://c4i2016.khu.ac.ir/jsci/article-1-1131-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-06-14 ]

sottalo | e odpu 3 Uy ) sl 5 s BT ) 5 L oIS 50l S0 3 el ) ae oy

wJﬁAJydh&ﬂbam-Ydj.\%

(shlia ol pa Sk s g s ) Lo (JBlaa Jau gia Lad yiS)aa Jaus gia
() PRI (A)daa | (IR Alwdayy) | (I8 w4
(=29
] ov/t . \AVAR Y.\o 1/4 YY/Y
Jbss | ov/e_ov/y . Y.¥./o YA \ vY
O s VAR \BUAR! YVYo A4 Yo

wnJﬁdJydthd&ﬂUi@m-f Joa

§ o5k

ghlia ; . Boasll | LB i .
s E‘_t u:j o_bas & P“ Ak ’M Sal ‘::‘S @)
sa <l H 2l X ol Sl
e gl %) (%)
o | S (%) 4 | (ppm) | (ppm) (%)
(ds.m™)

sall "’j V/Ye | £Y/¢Y \/Y YV/e YAY LY /YA LYY | /e

‘;u.n
)Li}; '?.Jf Y/Yo YV/V Y/Y e Yy/¥1 /A o/ /Yo VAR

(e
Ly e
il —emy | V/EE ] YA/AT /¥ £Y/71 Y/ 4 2N VAR B YA
J

=S

L s

56 esllS sl 34 ana L se ales i€ a5 sdarae dad o (iSn 4ald
Alal (S5 ez ) AT e Jul e ol Sise CulSlan aalad tygum\ﬁgqmdﬁ\};,g)\ﬁw
[VA] CuiSlan anks a5l o2 han oLE ) o 4S Load caiia ol CuiS ety |

Ly pd cad 5 Gl Jama g g Sy 0 it Bhalic 4 (Bl (glddy ) CuliSlaa Gladad (G8a5 () )0
2 R ) s Jame

s sial 2 S el CuiS o clakad (g5 s Ledshe 580 ) Juala (slaoa g aiin 50 050a 3 (a
Ose)) Ol oadiad) £ Jsaa 50 lid adaulas ) Gl 5 SR Ghy 50 el ) b))
A R ool ) S sl jid g dulia ) 2 g=1/+0 mhu ;3 ANOVA

sl sl 5w Ll A () (P<t/+0) 25doa 028 lina (5 13 Are QAN Wiz Jigy s )0

ay


https://c4i2016.khu.ac.ir/jsci/article-1-1131-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-06-14 ]

cteebailis | ren o 2 )l ) gl s BT ) 5 L oIS 50l S0 3 el ) ae oy

il a8 Ay g ol Cuman A4S Gl 028 Gaddie Y Jlagad 3 (P<t/+ @) Jla )53 5us J)asine
) Gl Ciran 4g Blaie SEA 5 P05 (S 51 ) KGR O 5 P00 Gt

ool Cuman 5 (P<t /0 0) Gl o) 63 3 s ))ane Sl ) Lgiamas Olae i 28 Gl el Db
(T2 5ed) il (i) Cnmen 4 Blatie Jlaie Cp ieS 5 ajla ) 2 Gl Cp i |88 4y )
a3 o (Sl sleauly cl@ a4 (el Al dalad ) CudSlas Gilaal A4S Ay e LS il
saaliie Gl )l Cimen 3 25 iS5 a0 1) 2d ) Cp i |l a8 4y )5 Gu)ld Cumes aSalis
i en

@) U0 5 il 5 Jsle S ) 650 Gl slie ad 5 L Ll )l o (5 by Giladlas 5 ) 5
13 s s oemBliie gl (s yed L IS 53 GAM S 3 5e 03 [V0] 28 e Gy s o Gl 8

S MS cuiShiaa jo glady ) GlSladilakl gala ) 8 L «(V24Y)ol_J8wa 5 Tailang »

00 O il 5 208 e IS 50 GA a5 43 B8 s« (BAP) +/Ymgl! 5 (IAA 52,4-D)+/°mg.]"

Glakad B a0 81 r 5 228 ealiind CuiS Jaimna g si ) D) asllS QU g i eals Baas
Ol oo calite lacimas sla ) (g ) deals CuiSlas Gilakad (GA wl8 o Dliie CuiSlas
Ole dhala (sl ol 53 (S 33 ) () 3aedS b saalie adisaly ) H8 LS dayl b caal g S s
SIoDE )l s el Cumen )3 Jlae (G il e (SES 005 p R 0 p Sl 0/ 02 /0Y)
(0 J53n) g il ) il gaDI8 4y 5 (sl Cumen 53 laka (G yieS

Cgliie slacumen e 23 GA ke ) Gl 483 o (s 0=1/+ © zhas ;0 ANOVA Ol
A p<e/r0) Gl o sima lagm IS

sdske G s @i ) aihe dalse ol 2 )ls Gllas gaaetie dudl se b S Dol 6 ) e 2
S e S 5 g Jsbe 3l ) e

i (Salsilie el s Ylaial 5 (S0 55158 50 el s ) salaxi 48 2,8 ()l V4A Jlw 2 King
CuiSlan dakad Cpds 588 g g ) (sl il AL e el Cpual i€ T b da i e 4o sk
OY) el

Lo 1 eadS lan dxdald o 3l 5 gu) 5 Jise Gu S Al 5048 dl se ala (s Jad wdala (BaBaS 0
DRl S0 el () e 5 25 AN s 1 e 48 el L Il (i lama 58 5 s
i 00 gl Cuilaa () 4S Cand alE Cui adly
by € dy (gl Sl ol8 Gl s IS 0 GA ke ¢ oaada sladci ) L (sl 504l 55 L
8 == cocultivation s elicitor ¢l s ¢ 5wy st sla jlad 3l oaliiud b 5258w (ald 4n g ()

ay


https://c4i2016.khu.ac.ir/jsci/article-1-1131-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-06-14 ]

cteebailis | ren o 2 )l ) gl

s 5 L S 50 o e O e oy 0

a2 o Sl 38

Adds (i ) gu G. glabra obS sLaslls ) &gliia slacuran 3 adi Jaldl gliing Jgaa

Ll (mg) 5039+ SE | (mg) S&a ¢js+ SE 3 gw) + SE

Iy Aty g b Curaa | YOO/Y4 4 Yo/0 VAR VARY VA/YY £+ Y/A

)yl gai&aty ) g iz | £09/YY £ YY/YY AVARE VIR Y/ Y + ¥/00

il a8 e S Cumaa £v0/t £ OY/AY YY/No £ £/)) YA/EY £+ 0/0 Y

4y ) 5 i )} Cuman YET/YO £ FA/NA Y/ae 4 V/AQ /8¢ + Y/0
PSS

L gl Cglitia sLiman 3 GA (1= -0 J93a

W llS Cuman

(mg.gdw™) GA &)=+ SE

OIS 4y ) 5 8 Cuman

| 5 paidI&aty ) g Jliuman

il 538 e S Cumen

| D&y 5l gl luman

V/oVo + /)

~/~Di ~/~ A

VAR RYAY:

./Y‘Di ~/~\/

4S8N (A ) e gl sLdCuman B gllS o AR g 5059 Ol S LY ) gad

weight (mg)

600
O fresh weight

500 - .

_} [E1dry weight
400 ‘]E
300 -
200
100 A

0 I
fars var.glabra fars var.glandulifera kerman lorestan
var.glandulifera var.glandulifera
popultion
q¢


https://c4i2016.khu.ac.ir/jsci/article-1-1131-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-06-14 ]

cteebailis | ren o 2 )l ) gl s BT ) 5 L oIS 50l S0 3 el ) ae oy

growth index

[£]

fars var.glabra fars kerman lorestan
var.glandulifera var.glandulifera var.glandulifera

population

ﬁhuﬁﬁj\wﬁu&hduwuwﬁquéﬁuwﬁ\ M&.V Jagad

L}".“JMJM
xﬁ_&\ab.xe_c)_;bu«_a}ad)j@@dgm\ wwesujjﬁgf\i‘@wsd_}@ B Q\_ﬁ;:‘)d
edaiga 5 ) Fsons
&lia

ool i dads g 4al p Gladle lucn el celdial 5 galaill Ve 4o sana o ¢ g e (JWS Y

YV

[\

. AG. Mardamshin, DF.IL’-gulova, SA. Shaikhutdiuova, Biotekhnologiya,Vol. 2 (1996) 62-64.

98]

. CH. Wu, EM. Zabawa. PM. Townsley, Canadian-institute of food science and technology
journal, Vol.7 (1974) 105-109.

4. G.C. Marzi , G.M. Vampa, Acta Horticulture, Vol.33 (1993) 377-379.

5. G.R. Fenwick, J. Lutomski, C.Nieman Food chem. Vol.38 (1990) 119-143.

6. H. Hayashi, T. Sakai, T.Fukui, M.Tabata. Phytochem.Vo0l1.29 (1990) 3127-29.

7. H. Takeda, K. Ohta, H. Niki, Tokai J Exp Clin Med, 16 (1991) 183

8. I. Kitagawa, J. Liang Zhou, M.Sakagami, Chem. Pharm. Bull., 36 (1988) 3710-13

9. Judd, Campbell, Kellogg,Plant systematics: Aphylogenetic Approach (1999).

10. K.H. Rechinger, Flora Iranica, v.157(1984), Academische Druck-u. verlaganstalt

q0


https://c4i2016.khu.ac.ir/jsci/article-1-1131-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-06-14 ]

cteebailis | ren o 2 )l ) gl s BT ) 5 L oIS 50l S0 3 el ) ae oy

11. L. Toivonen, H. Rosenqvist, Plant cell, tissue and organ culture, Vol.41(1995) 249-258

12. M.K. Tailang, M.D. Kharya,V.K. Dixit, Indian. J. pharm. sci. Vol.59 (1997) 22-25

13. M.K. Tailang, M.D. Kharya, M. Tailang, J.of Med.and Arom.plant sciences, Vol.20 (1998)
36-41

14. M. Henry, A.M. Eddy, P. Desmarest, Biotech.in Agric.and forestry, Med. And Arom.Plants
III. Ed.Y.P.S.Bajaj, Vol.15 (1991) 270-82.

15. M. Misawa, Plant tissue culture: An alternative for production of useful metabolites (1994)
Bio International, Inc.

16.Murashige & Skoog Physiol. Plant, 15 (1962) 437

17. P.J. King, Int.Rev.Cytol.Suppl., vol.11A (1980) 25-53.

18. S.S. Purohit, Agricultural biotechnology (1999) Agrobotanica, India.

19. W.J. Hurst, J.M. Mckim, A.R. Martin, J.Agric.Food Chem. Vol.31 (1983) 387-389.

91


https://c4i2016.khu.ac.ir/jsci/article-1-1131-en.html
http://www.tcpdf.org

