[ Downloaded from jmp.ir on 2026-06-10 ]

[ DOR: 20.1001.1.2717204.2008.7.26.3.1 ]

[ e— ZEBIE (_)Lasl.:f TR HIY)

s ol S S 53 OIS w5 p 5 5 SIS S5 sl U

Sy Ok o 2l f\_;,b.al Lo e

Olgial (S p ke oRiils Olghol )5 psle Dliiod 55 50 sl -)
Ol (g3l gl 0aSiils (5555 Slosb o5 8 slus)ls =¥

S3lssls saSiils Olghol (Sigy o she oKl Olghol a5l upsT
GV T LS ¥V VATYEE 1 als AYVET — VFETY oS

asghari @pharm.mui.ac.ir : 35 xS Gy

AN AVAL IHERPW-S| '@JU AO/NV/YO Sl s 'c_,l:
oS>

ok ald GAhS Saas pomms Oloys 43 S5 oS Olge & (Silybum marianum (L.) Gaertn) o LS 1dodde
Wy Lgds 050 ol dow 015 4 1o game 45 CaulaDEI 5N 51 255 Jols ol opl 53 Sl 5 ool
Jolge 5 ol osls DL Sliios .l o plowil Codige b e S olE Johe CutS S1 eslinal b LOKS 550
a3 13 ST o e S ol Sk S5 5 15 LOLKI 553 g I oot 5 5

Psdr g B oS (Jhe S8 0 LOLKI SN A 5 A3 Olie 5 58 AU G cnl 5s 1B

Al Stsl (S 355 S (538 5 ¥ ol (MS) Sl 5 Kl g0 ol 28 laen 43 Sy 413 JWSI b 2oy 2 SS9
b 4y ohan o IS el s 4y IS S e g S e Y B L S e e S ) L L
cSoalgear L S Gy YA 5 dn il Jime 5,80 5 SIS GSa S Ao N s Y 5 1/ slackile il slacis
o3lisl b (23 slad g 53 odd A5 SLOLEI 59 Slie ppoons g (o8 LT kS (5580 slas il by Kt
W5 plomil (g e gy fSeml g, )

3 S HE GRS s N sl SIS ek s ekt S5 Sl IS s DS EN Chle o iy 16 S dond
4 53,8 0 515 a3 ke ST cou DL N W 5 o DB ol Jahe iS55 45 a4 edalia 80
FPIEHIE CORR T

OLK 5553 A o IS S 0,15 208 515 S8



https://dor.isc.ac/dor/20.1001.1.2717204.2008.7.26.3.1
https://jmp.ir/article-1-457-fa.html

[ Downloaded from jmp.ir on 2026-06-10 ]

[ DOR: 20.1001.1.2717204.2008.7.26.3.1 ]

w355 5 S5

Sk 228 55 QLI S W5 gl Sl Slides
Sl sl B3 AW Jle 3 il edd ol oS
el ge e S Sk Ospedlim e S DU 500
S 4 B eSE s S A 0o L Y] s
Fegm S G Olse 4 e D b Ol s
oo ed A bl G218 T S o QLS 5520
Qg S35 ap (80 5 D J a8 o380 L
DYT s e QUK 5556 o S s 0 S sk
Ladl s Olddme (oS Lyl d sse b Slii b
5353V 5 e S 5 1A (e 2 esNe
ko 4ed DS 55 liahe 5 s e e S (e
2 e adl S e ke Ol s 28 51
DYT el s e liS ol s o s 5l IR Aly

S Ad jasie V488 Ul 53 edd el e p o
OIS g sl opal 5 KNO3, KH2PO4 |,
Sy Sl 18] el ol o Sl 28 s
5o PH ol S sl amys Yo FY Gl ols ol
el 45l Edple W5 5 A Ol 53 Gllae SO
) Ol Yer0 Lo s [V0] sl Cte I (ZuiS
B L robeidhem lyome (oundS O Sl o8 ko) ae
5 S Sl el a3l I s Yo
LS o ol OUSI 52 e i 53 Glodos 28 (ol
olie o ase 0L mls ) sl WJl= ol b DV
S S e b Sk ciS s es 5 QLSS58
S e S 4l a g Ll w55 [AVOA] a6 500
Al RS 6l abardise OOLAS (sddl 5 13 o o
S SIS s Aol Jds Ol p it 5 03 IS0 0
DAl ol as § &ypm S L6 3 el

das o Ol oS sl ol hze (sodaie sla il
3 o A o Gledes B hdas S g s Chle
5 Syl Ol S ciS s bedple A
L ctsee Slhdn s S oasler (e 2 LVAVO 5o L Ss

! Hydnocarpine ?Zenk

©95 0395 (i Sl ¢ 2918 LS dolikad
IFAY Hlg il 9 Sy Juudono 0500

dodis

Silybum marianum (L.) Gaertn _oJs el L ‘(,_3 oo
Sl 5 L S ile SIS wrasy clad 50 oS
FS 0T als i olS g 5 S aslsils
Ao s O Loy VMY Ghils e S esee [V] s
WO 5596 5l b sl | oS ol S 5 4 ol
IY] Wlesls obatstl 3 55 oy e b S 6L L

S ol LOLES 556 51 ey il Jol sl Lo
Colbsdom mbeszl (omike
oA g S s 2l g S 2 S
oY B s A e e (e
S5 She S0 omiendens
R N U Lt I P W S I
Ly Jldie Aoz 084S Sl b el e 3 55> 40
53 Pl e 5 e S e el 3l ol s 4
L8] 05 53 sy 310

S8 5 5la AT Jlad LS5 51 oSheS e s
LSS Al GAS e e Sl (26, b 4 S
Sl Jpelinl b (Il el 3 58VE sl 55 (0 S
WE s Vo) bl 2B eSS (S
LS o Slee b opebiosdnl s sl (el

L5oke

axdl 5l 36 S el 53 pole e e en [00WVA]
[a] cd Jise oSl 5 LIS
2wl S sl s Gl Sl 4 s L
SLolE rmes 5 e Sl LS slagsber
53 AT LS AT G S b e Slex

S e Mg Gl s Ceenl il Jla
DT o5 pasia oS S5k <28 L OLSI 500

! Milk thistle 2 Asteraceae

? Silybin *Silidianin
> Silichristin %Silimonin
’ Silandrin %Silihermin
%2, 3 dehydrosilibin '%Silibinom

"' phalloidin 12:o, amanitin


https://dor.isc.ac/dor/20.1001.1.2717204.2008.7.26.3.1
https://jmp.ir/article-1-457-fa.html

[ Downloaded from jmp.ir on 2026-06-10 ]

[ DOR: 20.1001.1.2717204.2008.7.26.3.1 ]

ses |y Rubia tinctorum  Joho di; Wose,sm sb
Al (e O30 gb O3 Jaee 53 S Jl 3 S
DV 55 e o sn b 0581 5T W5

SIS 3w S A s sl e o i
@ 8L a5 Y clle L Hyoscyamus muticus  J g
5 A Mg Eel oy VIO 5 Y0 550 [FY] el s
Coleus  J cis 55 aol Soujled,y 2 5o (’«5 \vAN
YY1 5 55 o Dlumei

Aol ciS s L dons 1-)Y glackle
cble js g an S 513 b5l 5,5 Catharanthus roseus
ok 6))16’-? Ao ST Jsl e R oy A
S 5 w5 IS iy s e e [YE]
Slpes o8l ds s A L Escholtzia colifornica J s\
[ro] s5i o

LS 53 Syl Jolo 5 (S e Olpe 4 0L i
o8 S L oy Ss30 Solanum melongena 5.
sl S ol Ui &S ol s 3158 Y] ol 4 S
5 Syl Jolge b olion L e 501 a4 0
eorea [YV] &S e (oo Vitis vinifera s |, b gl
S Ol 53 1y b 5T A Ao s 0 S0
Aoy VoS I s s o el Aralia cordata
IYAT 355 0 2o osllae 8L

CiS s oS g s il sl e
Olarpr «oiS bs sl (s b e S S5k
M5 A3 Ol 5 g S S s oty aalsl
LoGas ool 53 cplpls el e e QLS 550

}fl&ﬁﬂ}‘bﬁ :J}A&.&‘ OR

L s, s 509
I Mg 5 ALS L g

G355 SLB oy S esila Aty Sl e b o
@ ome S Gl A g Olgial (ilugls el
S Lo g5 s A 0313 13 e T g5 4d3s Yo ke

! Benzophenanthridin

0230 (p il Gl &S Wdewsy azmel pl s Ao pn ¥ 2bals
« Morinda citrifolia . <28 551, 0581 51 A5
23 oY g A5 oS Col ss 55158 [V ] 4l JLs
Sl wiS ks > Solanum aviculare slacis
S ol ciS b s Jy s e Dl 5L
SIS 3 eSSy M [N Ak e SRl
o35b o Sl SIS 035380 L Juniperus chinensis
A5 el Glad Bla by roren [YY] 258 0
Ar e Sophra flavescens .S —.iS ;5 1y 04500
[Y¥] S e

R s JB S e Oy 0 A3 g 5 Shle
« .>,ls Dioscorea deltoida .S ;3 b5 yps Mg
8L Aoy V/0 clale s 5l o 2 45 gla S
S wa 55S s s SIS sl e 3 el s o
INE] 5y opllae oyl ol s A5 Ay
5 oedlerl WS s e 5B S L ipes
>,\s Catharanthus roseus Jso & iS L 55 ¢ opiy p
SRlBl e Wy sl chle Bl LS glosS w
woogdoe | A5 o Vol J e sl
o S s YOV WS e oS slie Lo e
LS8 5 5080 5 5906 cland 3l Rheum palmatum
el 5l (ol g WS AL Ao Yol
IV s b))

R 2 S B SR V- S
JW s Hyoscyamus niger s Datura stramonium
S sy 0l 5 S el cs @ =l s bl VM
ol Sdee OS5 ochle ol 4 8L chle
ol 518 [YA] ol SIS 56w JSIT W5 (gl pime
23 L S Ly o soskhe dos VL &S ol
e S I s sl s o2l Ambrosia tenuifolia
Bl Aoy Vohle s 0N 5 oS e e
e by A5 o ¥ 5l e cale e T e s
sl s s ame Sl Sl [YA] LS s
o3l QL Y+ ] el 22108 (sl & g JS sk S
Dpa= 3 (Lo T=VA) 8L (VL clale &S el ol


https://dor.isc.ac/dor/20.1001.1.2717204.2008.7.26.3.1
https://jmp.ir/article-1-457-fa.html

[ Downloaded from jmp.ir on 2026-06-10 ]

[ DOR: 20.1001.1.2717204.2008.7.26.3.1 ]

w355 5 S5

Y SIS sls S ha, b egls cls s ol s
Lol s uob S0
A R )J_}:’: ﬁ Q_}Lﬁ DL oo ;{.;& LSLQJA:)JLS
waO' JL&&\)chﬁ))ﬁduw}JEJ\ fng;:.ﬂ
4.5.::93 Vo QJAMJJ;UAJLA& Voo QJ}P\L.:MJ\J ey
A anLZﬁ-ﬂvaﬁLﬂu;ﬁ'\' sl Lol on sy
Sl Yo azmm B obein o)« Jrle oslas s
0 55}5 UJL’ g.g_.v‘ J;-\J gQJJS lo )\ o=l ol .]G.:.L;u”
S Loy e b pss Sl Gl s el a ;o
‘JJLJ Qbﬁ_};}u “ g;J,S alo )\ oS P38 S L S0y gdyl;'.p
O MJ}JLIAL’O})} JL:V:&JWZ sl s O ej)j
Dol 51l b ) A2 blice gt a5 odily 2 ks
ij“()m&"f\. ejjjdb&&\b@cyb-
IS IRYIPVIENS PN WNSY e PCRIPTI SIS SR JORS R W
ﬂe@)o' QMQ}QMWaS}SJl{)JW.M
A el &l > >lJ§JﬁL~ ax ;s 00 gles b ghlecp 59
K QQ‘JQJ)MLQJJJL’V""‘UJJSJWJ‘W
LJﬂLs Ly\.:}l )\ o A b.z\.;Lw) JS:jJL:A K @ Loy
JEAPIVIR RV SR PUIN W P [P S VO U S PR Y PO
Ol 5 ol wsn ) Sl il ) J5s 40 ol Jslons
fl}u‘ jﬁbﬁjbl.w 4285 0 LS‘)" E) o.)jj'_é‘ J_,;L’;A Jl':jh;.:n Ye
a})j&bpﬁ&\)})&‘bé))bgiéﬁ.:o)‘J.t;..«\.J:
Yo st Sl ool el Bl 4 i iy e g O
sy 0 gl oo 5 A2 Wl Jobke Ko 2 e
00w gl b (K55 Jslows o Solgh 3 A 3Ll 0355
sl Jslme Sl 5 A8 bl s a5 alile 2 e
Jfl.:ﬂ S dals d}l}uﬂ J.vu.d BL J:.A):ﬁj]’&fw‘ ali;.w.} BE)
Loy A 6;0)\.14‘ LSJ:.&)JL $qe Cjﬂ J}b BL) sl
IFT 2 i 5 Slolons G e

oo ds 3 100XEXS0XS0x10 _ 25000

El%Xl()OXb 537b

Iem

35 bk Aoy ) Jbs E%g/ﬁﬁ537

Sl ) D8

©95 0395 (i Sl ¢ 2918 LS dolikad
IFAY Hlg il 9 Sy Juudono 0500

Sol iy JFIs 4 e D e (el (5B Lo
e S e Av e Jas Ky Ao pn T 63T O
2503 Jerl ke ST L1 a0l (383 (5 st 4235 T
S 0w JWE Cgr s eals il ol LY
G s Bl el cole, Lotus o3bel Lo ius
OUS s s syl Sl Sl s 4 fxal sla i
o b s els 5L a4 T s G et
S e s Jie WS (65 0500 4 Laege o 2l
5SSl ams YO Sl LociS Bl s s
Gl jas A CiiS Gl e L IS St cell YE
b Gl il SOk cle oy Dby sl e
s YORY (glos 5 Glae SOOU Ll il 5oy Jime oS

[a] Las s S sl

"o S 05 50d ST
Loy e Slabd s 10 b WS sl 5l s
vy 4 Ol slacand e S e Vv 55 055 L
3 BAS Ll SIS bee sl 5 el i sl J 5Ll
S s Slasiie S5 LS e e dSle e
axys YOorY les 5 lae LU Ll o s aid (g,

NN WU R g W

Sl 5 S8 5 55855 slasles
p33 Jud Sl Ad) B a5l e S e Ve
ol sl liS b 4 0 1 byl 5 b as ol
4l b SIS GeSss dan N 5T 5V /0 slackle
okl a el s 4SSl i Al O s

RESREJ) gute

L&QL’.(_J}})U chle o
‘_gLég;m;S.b.:Nfuﬂjﬂijjalﬁpaw.ng‘M
DS et ol S T Sl ) b e S 5 e

J‘:jj:" L i v.bw dl},ﬁ)b}'})_}) Q.l.adu.jb.)u:

! Subculturing


https://dor.isc.ac/dor/20.1001.1.2717204.2008.7.26.3.1
https://jmp.ir/article-1-457-fa.html

[ Downloaded from jmp.ir on 2026-06-10 ]

[ DOR: 20.1001.1.2717204.2008.7.26.3.1 ]

i 53 5 Ol Jske min s el (S e
S oss @l el esde 4l sbadpbe e S e
M5 Ol S chle il b Sl
PAMNTRPIPS PP P (L RCSP PR A F P
S Y N0 Chle an a o (gl ame Sl (gl
FaS Chale ams pl O il sl sdalin Lo s
O il s S 51 ST BT e A5 sl SIS
Ll g5 o wsle pl [E0] Conl ous Azadirachta indica
S5 sl Cle L s elS g (S5 ol Sl o
WA PN WA WY

O 3556 A 5 Ol e 3o clale b3 Lo oy 5o
P BV ISR ORCIN Pt A [ R K JCTS N
3 e 3 oedlorl i WS sl 5L ke
S Jske S8 s Sl W 5 s Bl Sk oS
iS5 g ST oy Bl 55 A 5 pren V0] oo 0l
U8l ckle il U Escholtzia californica ) s
ol a8l 5l g Jgeme Jldie 63 Ol 4 cdeoys A
Eel Sl clle bl ol by oS ke ciS s [Yo]
oo AL U5 bl ol DT el e 3l e 5
Ly O e S350k s 5Bl L g add sl (5ol L3
WCiS L s S &S Cod sdd S Ll
b s e slan sl 05 o5 4 05 s MBS Ol 5 e
My s b J\j}mla';sl) e 3 sl el g s
sl (Gl Jdly oporpen ASL SIS 45 slacd s
Sgond Jalge plo dpen b Ll S S aley ol
[V Tams )13 450 o 1y 4 56 glacd plie A 5 il 5 0

6 yos Jhoe A B

Sl ,5m 535 0 5D

1238 il SPSS 12 153l p 5 Jaws 5 daesls (s el LT
03503 aseie S Tuckey test s Tow way ANOVAT
Sy Obgabl mlaw A3 eslin gl G s pae Sk

J.o.:l w;#)éw)éao ‘(5)L‘T)">g5."“ RJN:?‘)_?}

ol Ldas e Ol ) ejled Jadr &S sboles

WES Lams 53 8L 5 SIS S p gleas clle
A el Bl R s s OB S0 il
doss Vgl clS glakise s 0L SN cLl
s OAEVAY S e Sl s SIS s,
S 5 el Caes 4 Aoy VAVEY/YY 5 VATERAY
Loys V0 Gy ciS glakase 55 DL 50 chle
VEVEEA VAR Y Lo 5w 3L 5 S8 s
slackle -y anslio 53 el Coaws & Aoy YFTRAY
on ol ol Gl 5 SIS eSOl
om O Sy am edalie QLIS Wy Sl
T Y /0 clle e s O s chle [ Sle

RGO B NP N (O T~ U RSB WK WP

S S 4o g Lou
W Olpr o Gl 55 ) KV eslad Jsde il
5 38Seh oy Vsl Sl 3 LSS
3 V0 sl GlaciS Lames 3 A5 Ol 51 2l oL
YLl 4l @ ar g Lol Sl U3 s Ao Y

ﬁ}a)‘."- a‘.:fw‘g.“sdgé uu@j‘gww}aﬂtyvjﬁl&;|—\ AJLQ..: JJJ;.-

(ho,3) LUK 55 %5 cdale

_ xS C}s 3 C,.hl.'é
*55555 #5548 *58
N AE Y N /EVE /LA AY/FYE /Ay Loy 1/0
by/o Vvt /00 Oy VTN Y Pgjogte/sy doys ¥
o/+ ke /AY CVN¥E/AY VLYY Loy

oz ol Mean T SD s 4 b 5 0k 1S5 45,07 lesTe
Sl Sls pre laslis (@, b, €) slaes S s5@


https://dor.isc.ac/dor/20.1001.1.2717204.2008.7.26.3.1
https://jmp.ir/article-1-457-fa.html

[ Downloaded from jmp.ir on 2026-06-10 ]

[ DOR: 20.1001.1.2717204.2008.7.26.3.1 ]

w355 5 S5

Mg O chle sl a3 gy il
3,10 el

Sl GLaiS Lo 53 et A5 LS50 Ll

0 5\ 5N LSS w) 35S s SIS Gl as)s

oS 050 33 D97 40 ot.@jsjw chle 5l i (wo)s

DL S e s M) ol (A3 ¥ B V) o o)l ol

O Joho S8 5 Jse Jolse 05,5 ane b oS das

Byed 5 #h5olS Sl mi Lo s L e sl

‘;;LSJ-GJJS.:S
s s s Slidss C;l’ Olpe a0 fass opl
S olom 515 0k g el Olgool (S5 psle oSS0
SRS ad s 4S 63 g Hla s oLisls B 35 e slas

J).\A‘_;A OJ‘)).L; 9

aeslie 53 58 o odalie ) ojled Jada 5 &S sboles
3 S S el o slas 0L slac le o
5> OISl W 5l bl s e li 6L
O 03 LB g5 ey AL edalls Lo 3N 5T 5V/0 slackls
SIS M e s JB sline 36 e
05 g edd fL?'-?‘ VAAV 55 &S ol pwy 53l il
Cdapbe Wy b 5l Sl Sl (e 3 sl S S
INTaz edalie cn S o Olge a2 5)SLe 5 SIS 56
s A5 QLS s slaclle 3,50 53 S 55b «
GLls Gl 5 SIS 5 585 5 slads il glac ke
s doys N chle s oK sb 4 s Soslize gL
Lo 0l b s ady b OIS OL g
O 5ol chle (iS b L3 a3 chle il
ladd LSS slacble a3 Ll AL o 2l

1. Zargari A. Medicinal Plants, Tehran, Markaz
Nashr Daneshgahi, 1991, Vol 3, pp: 35 - 8.

2. Bruneton J. Pharmacognosy, Phytochemistry
and Medicinal Plants. Paris: Lavoisier Publishing;
1995, pp: 40 - 1.

3. Foster S. Milk thistle (Silybum marianum)
Botanical Series. Texas: American Botanical
Council Austin; 1996, pp: 3 - 7.

4. Foster S, Tyler VE. Tyler’s Honest Herbal: A
Sensible Guide to the Use of Herbs and Related
Remedies. New York: Haworth Herbal Press;
1999. p. 253 - 5.

5. Caducci R. Silibinin and acute poisioning with
Amanita phalloides. Minerva Anestesiol 1996; 62:
187 - 93.

6. Letteron P, Labbe G, Degotto C, Berson A,
Fromenty B, Delaforge M, et al. Mechanism for
the protective effects of silymarin against carbon
tetrachloride induced lipid peroxidation and
hepatotoxicity in mice. Biochem Pharmacol 1990;

39: 2027 - 34.

& ©95 0395 (i Sl ¢ 2918 LS dolikad
IFAY Hlg il 9 Sy Juudono 0500

@L'..a

7. Shear NH, Malkiewicz
Acetaminophen
epidermoid cell line A431 and hepatoblastoma cell

IM, Klein D.
induced toxicity to human
line G2 in vitro is diminished by silymarin. Skin
Pharmacol 1995; 8: 279 - 91.

8. Wange M, Lagrange L, Tao J, Reyes E.
Hepatoprotective properties of Silybum marianum,
herbal preparation of ethanol
damage. Fitotherapia 1996; 67: 2.

9. Kropacova K. Protective and therapeutic effect

induced liver

of silymarin on the development of latent liver
damage. Radiant Biol Radioecol 1998; 38: 411 - 5.
10.Ram G, Bhan MK, Gupta KK. Variability
pattern and correlation studies
marianum. Fitoterapia 2005; 76: 143 - 7.

11.Becker H, Schrall R. Tissue and suspension

in  Silybum

cultures of Silybum marianum: Isolation and
growth of tissue and suspension cultures and the
study of flavonoid content. Planta Medica 1977;
31: 185 - 92.

12.Becker H, Schrall R. Tissue and suspension


https://dor.isc.ac/dor/20.1001.1.2717204.2008.7.26.3.1
https://jmp.ir/article-1-457-fa.html

[ Downloaded from jmp.ir on 2026-06-10 ]

[ DOR: 20.1001.1.2717204.2008.7.26.3.1 ]

culture of Silybum marianum: The formation of
flavonolignans by feeding suspension culture with
flavoids and coniferyl alcohol. Planta Medica
1977; 32: 27 - 32.

13.Evans WC. Pharmacognosy. London: Saunders
Company Ltd; 2002. p. 250, 414 - 5.

14.Cacho M, Moran M, Corchete P, Fernandez J.
Influence of medium composition on the
accumulation of flavonolignans in cultured cells of
Silybum marianum. Plant Science 1999; 144: 63 -
8.

15.Asghari G, Ghasemi N, Shafei M. Influence of
light, temperature, and pH on the accumulation of
flavonolignans in cultured cells of Silybum
marianum. Research in Medical Sciences, 2002;
100 - 2.

16.Sanchez-Sampedro MA, Fernandez-Tarrago J.
Enhanced silymarin accumulation is related to
calcium deprivation in cell suspension cultures of
Silybum marianum. J Plant Physiol 2005, 1 - 6.
17.Ferreiro P, Pais MSS, Cabral JMS. Production
of silybin like compounds in cell suspension
culture of silybum marianum. Planta Medica 1991,
57:2-3.

18.Tumova L, Gallova K, Rimakova. J. Silybum
marianum in vitro. Geska Slov Farm 2004; 53:
135.

19.Asghari G, Saeedfar G, Mahmudi SH. The
effect of Culture system on benzaldehyde
biotransformation by cultured cell of Silybum
marianum. Iranian J Pharm Sci 2005; 1: 91 - 4.
20.Zenk MH, Shagi EL, Schulte U.
Anthraquinone. production by cell suspension
cultures of Morinda citrifolia. Planta Medica
Supplement 1975; 79 - 101.

21.Mantell SH, Smith H. Cultural Factors that
Influence Secondary Metabolites Accumulation in
Plant Cell and Tissue Cultures. New York: Marcel
Depaker; 1987, pp: 100 - 8.

22.Muranula T, Migata M, Ito K, Tashibana S.
Production of podophylotoxin in Juniperus
chinensis  callus  cultures  treated  with
oligosacharides. Phytochemistry 1998; 49: 491 - 6.

23.Yamamato H, Ichimura M, Inone K.
Stimulation of prenylated flavanone production by
mannas and acidic polysaccharide in callus
cultures of Sophra flavacens. Phytochemistry
1995; 40: 77 - 81.

24.Tal B, Gressel J, Goldberg I. The effect of
medium constituents on growth and diosgenin
production by Dioscorea deltoida. Planta Medica
1982; 44: 111 - 5.

25.Merillon JM, Rideau M, Chenien JC. Ajmalcine
and serpentine and tryptamine in Catharanthus
roseus cell in vitro. Planta Medica 1984; 46: 497.
26.Morris P. Regulation of product synthesis in
cell cultures of catharanthus roseus. Planta
Medica 1986; 2: 121 - 4.

27.0hsima Y, Takahashi K, Shibata S. Tissue
culture of Rhubarb and isolation of sennoside from
the culture. Planta Medica 1988; 1: 20 - 4.
28.Jaziri M, Legros M, Homes J, Vanhaelen M.
Tropine alkaloid production by hairy root culture
of Datura stramonium and Hyoscyamus niger.
Phytochemistry 1998; 27: 419 - 20.
29.Goleniowski ME, Silva GL, Trippi VS.
Sesquiterpene lactone production callus culture of
Ambrosia tenuifolia. Phytochemistry 1990; 29:
2889 - 91.

30.Davis ME. Polyphenol synthesis in cell
suspension cultures of Paul’s Scarlet Rose. Planta
Medica 1972; 50: 65.

31.Sato K, Yamazaki T, Okagama E, Yoshihira K,
Shimomora K. Anthraquinone production by
transformed root cultures of Rubia tinctorum:
influence of phytohormones and sucrose
concentration. Phytochemistry 1991; 30: 1507 - 9.
32.Sevon N, Varjonen T, Hiltunen R. Effect of
sucrose, nitrogen and copper on the growth and
alkaloid production of transformed root cultures of
Hyoscyamus muticus. Planta Medica 1992; 75:
609.

33.Misawa M. Production of Useful Metabolites.
In: Feichter Adv Biochem Eng Biotechnol. Berlin:

Springer-Verlag; 1985, pp: 59 - 88.


https://dor.isc.ac/dor/20.1001.1.2717204.2008.7.26.3.1
https://jmp.ir/article-1-457-fa.html

[ Downloaded from jmp.ir on 2026-06-10 ]

[ DOR: 20.1001.1.2717204.2008.7.26.3.1 ]

w355 5 S5

34.Knobloch KH, Berlin J. Influence of medium
composition on the formation of the secondary
compounds in cell suspension cultures of
Catharanthus roseus. Z Natur Forsch 1980; 35:
551-6.

35.Berlin J, Forche E, Wary V, Hammer J, Hosel
W. Formation of benzophenanthridine alkaloid by
suspension culture of Escholtzia colifornica. Z
Natur Forsch 1983; 38: 346 - 52.

36. Mukherjee SK, Sabapathi RB, Gupta N. Low sugar
and osmotic requirements for shoot regeneration from
leaf pieces of Solanum melongena. Plant cell Tissue
Org Cult 1991; 25: 13 - 6.
37.Do CB, Cormier
anthocyanins enhanced by a high osmotic potential

F. Accumulation of

in grape (Vitis vinifera) cell suspension. Plant cell

& ©95 0395 (i Sl ¢ 2918 LS dolikad
IFAY Hlg il 9 Sy Juudono 0500

Rep 1990; 9: 143 - 6.
38.Sakamoto K, lida K, Sawamura K, Hajiro K,
Asada Y, Yoshikawa T. Effect of nutrients on
anthocyanin production in cultured cells of Aralia
cordata. Phytochemicals 1993; 33: 357 - 60.

39.Iranian Herbal
Iranian Herbal Pharmacopoeia,

Pharmacopoeia Committee,
Ministry  of
Health and Medical Sciences, Deputy of Food and
Drugs, Tehran, 2002, pp: 277 - 85.

40.Prakrash G, Srivastava AK. Statistical media
optimization for cell growth and azadirachtin
production in Azadirachta indica suspension
cultures. Process Biotech 2005; 40: 3795.

41.Koch KE. Carbohydrate modulated gene
expression in plants. Ann Rev Plant Physiol 1996;
47: 500.


https://dor.isc.ac/dor/20.1001.1.2717204.2008.7.26.3.1
https://jmp.ir/article-1-457-fa.html
http://www.tcpdf.org

