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Establishment of Silybum marianum cell suspension culture system and effects
of different factors on silybin content

JIANG Hong-yun, LIU Fei, ZHANG Shu-li, YANG Shi-hai
College of Chinese Medicinal Materials, Jilin Agricultural University, Changchun 130118, China

Abstract: Objective To establish the suspension culture system of Silybum marianum cell and study the effects of different
factors on silybin content. Methods Orthogonal test was adopted to determine S. marianum cell suspension culture system and
HPLC to silybin content.. Results The best growth cycle of cell suspension culture was defined when cultured in liquid MS
medium with 6-BA 1.5 mg/L + NAA 1.0 mg/L + ZT 1.5 mg/L, light 12 h/d, pH value = 7, revolution = 110 r/min. The effects of
salicylic acid, chitosan, and sodium nitroprusside on cell suspension culture were investigated. When the concentration of three
impact factors were 0.05, 3, and 1 pg/L, respectively, the growth amount of S. marianum cell reached the maximum, i.e. At the
same time, the silybin content also reached the maximum. Conclusion The established cell suspension culture system is
suitable to use for the rapid propagation of S. marianum. Chitosan and sodium nitroprusside at proper concentration are benifit to
the growth of suspensious cells and accumulation of silybin.
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Fig. 1 Effects of different media on growth of suspension cells
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Fig.2 Effects of pH value and rotational speed on growth of

suspension cells
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Fig.3 Cultural period of liquid and solid media
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2.1.7 WARERFRIETE IR BRI
(A A7) A2 R 3 70 5 N 5 22 /D 0 7 A i Y
KRBT, M EL TRt EZRE, L MS
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PR IR FE B S U IR FE ) 6-BA, nI A IR 521
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Table 1 Effect of different hormone ratios on growth of S. marianum (X s, n =3)

[ Ak 2 R 3 (mg L)

WA IR R /(mg L)

7 5 KB/ 4 KB/
M —Ba NAA 7T HiChlrg M B NAA 7T Hich/e
papic 0 0 0 0.35+0.13a papict 0 0 0 0.45+0.18a
1 1.0 0.5 0.5 3.65+0.16 b 1 1.0 0.5 0.5 334+0.20b
2 1.0 1.0 1.5 8.27+0.17 ¢ 2 1.0 1.0 1.0 738+0.16 f
3 1.0 1.5 1.0 7.18+0.18d 3 1.0 1.5 1.5 7.73%+0.11g
4 1.5 0.5 1.5 447+0.14 ¢ 4 1.5 0.5 1.0 5.35+0.16d
5 1.5 1.0 1.0 8.62+0.27 f 5 1.5 1.0 1.5 9.28+0.09h
6 1.5 1.5 0.5 445+0.13 ¢ 6 1.5 1.5 0.5 421+0.15¢
7 2.0 0.5 1.0 5.49+0.17 g 7 2.0 0.5 1.5 6.21+0.12¢
8 2.0 1.0 0.5 7.19+0.16d 8 2.0 1.0 0.5 7.17+£0.07 f
9 2.0 1.5 1.5 7.62+0.20h 9 2.0 1.5 1.0 7.73+0.10 g
AR FRER N B R 22 7 23 P<<0.05, RIA
Different letters mean significant difference P < 0.05, same as below
JE4 0.05 pg/L B, B4 36 KB B e 5.32 » o ki
g, BERIFER, FERSFRISFE A I KR IR $e i Ll e
o N = ORI 1
BRI KR, RIS T, SR, 2 o) -
JRRE b IR SEANN, AR IS T B 57k = 8
() pH AE, AHRIANIE & ARG pH A A4 K- 2 s}
N jid |
222 SEEME ELORFEFEIKE (0. 0.10 0.50. % !
21
1.00. 1.50. 2.00. 2.50. 3.00. 3.50. 4.00 ug/L, % .

T1~10) FEEBRK BTSRRI
ALY 1.3 g, BRALREA R 3 P47 IR, 45 R
IR, RN M PR R B A e SRR A1
Thiss, IR S BB R LA 21 3.00 pg/L 1,

1 23 4567 8 9 10
G
El4 KiZEE. FRAE. FHERK Y ERIFAMIE KSR
Fig. 4 Effects of salicylic acid, chitosan, and sodium
nitroprusside on growth of suspension cells of S. marianum
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FERPER B HE— D1 ey, BN E KAR L .
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MG ek (B 4).

2.2.3 AL RIS EIE T, R R R
A IIAAA R (04 0.014 0.05. 0.10+ 0.50.
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RSN, R RLR 1.3 g, FARER IR
FRR ISR, FRAFERE 3 ATATIRER, 455 LK 4.
FERS SIS R, KRR 4N M A 2% 5
LS, SHABLIANEL, B EN 2 40 i AT LLAE
KAEK 10 d Acdqs 7K KA ER 40 M 1) 19K B B A
R ORI B (P G T G0, A TR A A
WRPEILF) 1.00 pg/L i, WK EAFH A 12.24 g,
E— P BEAE TR FE G N 3 1.50 pg/L IF, 40 oy
K PR T St —4A U, 25
O R A A RS 0y U 4 1 T A A TR R 4 S IR
AR, A& E H R I 0 oy, RIMIG
WRELR, kS, A%, 1.00 pg/L 11
T AR P A FEK B R B R I Bl R

2.3 KKETERNE

231 K G EARHET S 2zl RS A WK A
TN S A A9 50 80+ 250+ 500+ 1000+ 1500 uL
B 2mL BP, EASERA] . SOk &
BEFEZ AT, DK R SRR (pug/mL) R0 4L
{EAREAA R (XD, LAETAR IR EE A AR (V)
BEATZPERDE, 13RI Y=0.969 4 X+4.120 3
(R*=0.999 2), /K KBl F¢7E 3.0~90.0 pg/mL 55U i
B RIFM&ME X R,

232 K RETEPINE  BOK CEIFIF KA J5R
FEY) S 7K i [ AR B R AR TR A 2 A
s DARIS /KRR 5 SRBE IR 7 0 1) A v 4 i
7 PRSIk R A R, I RE
KR ] T )

SRR, KR P K R A R R R R
2.197%, HHYITT N 0.046%, [E1ARE FEFE TR @b
HRPh 0.349%, BIFHMHTA 0.501%, &iFh:
FRIEPUR KR STIRRE . AN S IR I 4 i rh
(KI7K K8 T3 514 0.146% 0.616%A11 0.686% .
233 RS T RIER R K RS R 52
X BV FEFE UM [F] B K BE 17K1R (0.01
0.05. 0.10. 0.15. 0.20. 0.25. 0.30. 0.35. 0.40 pg/L,
Yi'5 1~9). 5eEME (0.104 0.50. 1.00. 1.50. 2.00.

2.50. 3.00. 3.50. 4.00 ug/L, 4i'5 1~9) FIAHE4h
(0.01. 0.05. 0.10. 0.50. 1.00. 1.50. 2.00. 2.50.
3.00 pg/L, g5 1~9), FEEAERIKE RS
X AT IR AR FR K R TR, DURES T
53 TR R TR RAE R I, 45 5.

i 713

- 5h)
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Fig. 5 Effects of different elicitors on silybin contents in

suspension cells
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3 itie

[R5 IR LR $% 6-BA 1.0 mg/L+NAA 1.0
mg/L+ZT 1.5 mg/L [FLLR], MK REr, WK
WA 8.62 g, BIFHIFFEETIASE 6-BA 1.5 mg/L+
NAA 1.0 mg/L+ZT 1.5 mg/L (FLLF], 390§k
9.28 g MM AN MIAE BT I IR EE P ALK, WA
RGN AT A, REREORFF R AP IR, B
T FE T B IR I 6-BA (et AN e /r3; ik
Ab, IR R SRR R IR A P A LR, B
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ANTE R 5 TR B P S A LT R % A
Ko SR AN AR AR R AR P 1 T s SR 2
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Ho0, 7K, AT IR AE A ™ 40 KRR B 7 AR s i
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