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R EELEF X EEIEIF A AR AR
REB E O REF

(PEMEREHIHTHR JbR  100093)

W W WRTARMAEETMN KSR Saussurea medusa Mexim ) RAF A A4 £ BB
e ERERMER. SRERA, AR TEREREERERWAERER 25T, g%
MR FEHSE R TEEER, EFH TFRAMAGER, SRE2PFEM ing/L NAA W §.2mg/L
M KT HE MM ERRARERED, SYREBH 1% WEFHHSH A THRKEKH
EMWER. A%Coy HEERBAGES, BN 000Gy W& T, KB -TEHAME
HEFERGER 0% HANE. HRuommEilsaaEE NEREERrtRBESG
THRERAEMUSENY3.2%, ERERA 4.4, BREE SSCHTHRAFM SRS
2.02%, 4504 200C, 35C BTy 5 50 3.2 &,

X®E KEEE QUASER BLHET, AW, £V S
FHAKE Q47.9

K EBHE B ( Saussurea medusa Maxim) B FH B RN EH EHY, A REERPTEE,
EFEATHTREEEY . OFR BLFAENEE, TEFEHERAS, WRAR
HYs B, PRI SERMN, Hd 4,5, 7. =83, 6- B E & (Jaceosidin) 1 47,
5,7-S 8 -6 F @I (Hispidulin) EEX AT KL R AR RIFWERDY, SX4EK
FHER, ATRISEE ARWEAR, ELHLAEE LHENKNTE. HAEDH
kBRI REREBAMNFEENES=HERFERIM LAY, FXFRAFHE
EEFHEERAMREREEREECSYEDERHER, DETES TEERRE
LB &S, IR —SFRABSTEARKEEFRBETENSHIT.

1 MEFF &

1.1 Bk iR REE

SR BKGEEAHEE, NF LR EREFEROERIHER A, ATy HE
B ARG ES Y BL &, F 845 3% 250, 500, 1000, 2000, 40000Gy, 7 B3 % 90Gy/
min, YEFEFH . FE MS B0 0.2me/L BA + 2mg/L NAA, B8 30g/L, pH5.8 MiFF&E L
IR 6g/L, 4TRSS, 50ml ZAMNE 20ml EAERE, SREFR VS
H0.5g X4, 4 BIF H K 60umol/m? s TI¥3%, ME N 25C AL, BIR 16d 4R 1 ¥

EX QAR FES (No. 39570862) T E R B E @2 AR 2E&PH.
WOHE H 85.1997-06-25, B [E B #9.1998-01-06.
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1.2 AT

B ERE AN, MedREKMEZEEE T, S E, EHREE, BEH
OCoy BHMBALHELE, UG AR (FW)ETEOW)ERERTBIH4
KL, HH - HRMKE = WHEE/L - EFR/L, 4 KI5 (Growth index) = (#
T sk @/L)/ (BFR/L), FFEEEN 2 KEE, 8K 5 i, 3t 10 Moy FEHE,
1.3 BRPPEE~HRE
1.3.1 HRER: HKEFY 60C TR, BFeE. F 80% 89 Z B HU &R,
1.3.2 RAHSN6HEE. NBRS, BECKMAN DU-600, MBERHBERLERERE
ERCH, RN EANE: Y=+ X (X NHEE, v R w)s,
r=0.9994;2 =0.00533; 5 = 10. 54257,
1.3.3 W EBHEEEDS.: {5 Water 244 A, 3% 4 BCC;(0.40m X 30cm ) &L s W 3h
F8:90% HEE, 10%7K;pH 3; B 0. 7ml/ min; B M AR . UV, X 0. 1TAUFS!
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1 HELGAAEKATERE R R#ER
Fig.1 Time-course of callus growth and flavonoids formation in §. Medusa Maxim

A. Growth curves of cell, B. Time-course of flavonoids formation

1.3.4 MEENMERDGF 4,5, 7= R 3, 6- -~ HHEEMN 4,57 =8 o FHE,
MHEREEN TN : BBREH 3em X 7om, B 07 BHR: T =12:2:1, BEIMT
254nm R EBRBRBE.

2 #REWHw

2.1 AEEREREE L0 EDRE

AR 12 WS FR AR MR, BP0 T MS 5 2 LT e s 3%, R 4~ 5d REVLEHE,
MEARSE, TERTHREFYSE. 4R0ELE 1 BRSHAME R &EAR
FES" A, e EREERRE, KEE 6d FIEHEA B A KL, 5 15d S ML
SEEMSEN, HTARERESRERE., NE 1 i LA, MEARE KRG
m, BERE RS RFEE R, LRGN T ESRRAEMN, BRHGTRENRAE,
R BRFERR LR, ﬁﬁﬁﬂﬁf‘%?@%?ﬁ% & i, ﬂiﬁﬁﬁﬁﬂziﬁﬁ!ﬁifﬂéﬂx#ﬁm%%
RS BRAE KRR FITRRGRA:ABRA,
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2.2 REMNGGHARERRRBEE S KRR

REERNE 1, SERGHSAEREEFEY SHASEREE25CESL. B
A 20C B 3STHMAHAHNER EHEN S RIIAH. X2 ERBE T, &
A MME. TR HNE 25CHIE 80%,63%, MARHFH SR LA
25CHHY 20%, 31 % X —FREMHAEEEHEMEA LR 3. E25CTH35TH
% F, MGHERIEFE 10d 5, 298 25CHHRDP] 35T 5 35T ##k 25C HHRLEIEF 64,
W RFH, UL 2 AEMEREBES 25CHE, AfFAREKTHEEF], HHE
W& B HE 25T 53% . X—F R S RBERA M,

F1 B EXIE AR R RIRR A R0

Table 1 Effects of temperature on cell growth and flavonoids formation in selid culture

Temperature Increase of weight/g.L™! Growth index/g.L™! Flavonoids Flavonoids
/C FW DW FW DW content/ % yield/ml. L~!
20 325 11.50 13.0 13.9 0.40 46
25 415 14.25 16.6 16.0 2.02 288
35 260 9.00 10.4 10.1 0.62 56
25~35 429 15.40 17.2 17.3 1.08 166
35~25 422 14.50 16.9 16.3 1.08 156

2.3 ARMBGARERARBEYSKBRM

FAT BB (ETEENLR, LI 60pmol/m®-s, ) R REE, JE-BF, BE-OE 4 Firkb
BEEQFHARR D, RRERRD.EOARHEAT, THARLERKY I RERER
T 4.4 15, N EE LR R E BAEEER. B HEARANERRFRNY, B
MAGAHTEROERCRAER. EXEABEXAGTEREHEAR 1045, 77
BYEER AN TR, HERE AR, BRER od. FRRW . HERBEALRESGT
FRAGHAEK RER=BYRTOCEASG T, HR THEREARBRET.

¥*2 kBMESHEREREEREEYLNER
Table 2 Effects of light on cell growth and flavonoids formation in solid culture

Condition of Increase of weight/g. L ™! Growth index/g.1.7! Flavenocids content Flavonoids yield
light FW DwW FW DwW /% /mg. L7}
Light 415 14.25 16.60 16.57 2.02 288
Dark 450 16.35 18.00 18.37 0.46 75

Light-dark 373 12.75 14.82 14.32 0.84 107
Dark-light 401 12.80 16.04 14.34 1.84 234

2.4 HEHBGERETHRR

BE3ITUES, HEEREAANE K 1mg/L NAA+0.2mg/L KT ASHHE
BRBEE, BAX-AERUEHRANBERE, 2FRTHARAERE. T8 NAAKRE
PR10MSE SGEFANEKESEFRER, HTLUAYRERZHHEAZ M, 0.1mg/L 2,
4-D+0.2mg/L KT AS W EBRE &3 emig B SR, mHM 2, 4-D RN
K, MEHERHERTNFH,
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¥3 FRANKASNEEFEEERE RO (16d)
Table 3 Effects of different combination of hormene on cell growth in solid culture (16d)}

Hormone/mg. L.~} Increase of weight/g. L~? Growth index/g. L™}
2.4-D NAA KT Fw DW FW DW
0.1 0.0 0.2 274 12.65 10.96 14.21
1.0 0.0 0.2 174 9.25 5.98 10.39
10.0 0.0 0.2 38 2.65 1.56 2.92
0.0 0.1 0.2 255 13.20 10.18 14.83
0.0 1.0 0.2 375 16.63 15.00 18.70
0.0 10.0 0.2 350 15.60 14.00 17.52

2.5 BEMBGEELERRRER E LR W@

B AERBYES, SRR ERAPREMNRAE YN HE MR ERR—
R0 et BT R R, BT A S E R K R E N R AR, MEER
Zo TERMG AL Hik B R o B A PR A8 R S A B S R TR,
FAFR,EFREPMA SR HEE, HUREKBE S BBOHREE 1.6 15, A
TEMN 1221, HEFDPEEYTENR SR 3%, BN HENRES,
0% MHEREAGETHAGHSRBEE, AARTETR S AN 75%, 5% HEH
1% HERESH 66%. SHEMH + 1% WHRNASNEERGHEE R RLE R,
METHEFRERNTEIER.

¥4 BEHNESERAREEHER
Table 4 Effects of different carbon resources on cell growth in solid cultures

Carbon/g. L 7! Incresse of weight/g. L ™! Growth index/g.L™! Flavonoids  Flavonoids yields
Sucrose Glugose FW DW FW DwW content/ % /mg. L7}

10 a 169 6.65 7.36 7.47 0.94 63
30 0 470 16.57 18.78 18.82 1.90 318
50 0 204 18.25 8.16 20.50 1.96 355

10 151 3.50 6.04 6.18 1.40 77

30 331 13.50 13.24 15.17 1.81 244

50 328 10.75 13.12 25.00 0.64 142
10 10 279 10.75 11.16 12.08 1.07 116
30 10 360 19.00 14.40 21.35 1.69 321
50 10 260 25.50 10.40 2.86 2.15 548

2.6 “Cov HERMGGMAAMERLE FERBEDSBEHT®R

HAr, W &R A B BT E, EERRE AR T HREREEARE R
TR, FERTERANT REFMERE. BAHEIFE 40006y H%Co-y HHL A
ZHEAGHE ESHA AR ASA RS EEREERIEN 0.177mg/e TE, I
FAE 0% HBERBE. BRITHYCory HRRBHFTEGEAR, FIBREH 250 - 4000Gy,
FBEE K 91Gy min 1, W35 PRI, 7F 4000Gy R EH B EHEAGHSR, 4
HEERSEEFRAGHADAETRSRN 2.9 %, BROGASEL SIS, EM
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# 6 A LB, M EHABARSET s RERERG. FRERHRER, LEANH
AT R 13%, AERE. BWATELEQGAS L RS REZR 70%.

® 5 FE“Coy-ray BHFRM &G HRE &R RRERHE®
Table § Effects of different dosages of “*Co-v-ray on the growth rates and

fNavoneids contents of T.medusa calluses

Rediation dosages  Increase of weight/g.L ™! Growth index/g. L™} Flavonoids content Flavonoids yield

/Gy FW DW FW DW /% mg.L !
0 357 14.5 14.28 16.29 1.51 219
250 135 13.5 5.40 15.16 1.03 139
500 125 12.0 5.00 13.48 1.50 180
1000 130 10.5 5,20 11.79 1.08 114
2000 39 6.0 1.54 6.74 1.66 99
4000 19 4.5 0.74 5.05 2.79 126

W6 “'Covray MMERGHEAERARE XL EE
Table 6 Time courses of the cell growth and flavonolds formation after irratiation with *Co-y-ray

Radiation dosages/ Gy

Subeulture 0 250 500 1000 2000 4000
/No. In.wt F.conc. In.wt F.eonc. In.wt F.conc. In.wt F.conc. In.wt F.conc. In.wt F.conc.
Je. L7V /% /gL' /% /gL' /% /gL' /% /gL' /% /gL' /%
2 4.5 1.51 13.5 1.03 12,0 1.8 105 1.08 60 1.20 4.5 2.79
3 140 1.48 16.0 0.0 13.0 1.7¢ 16.0 0.898 13.5 1.08 12.0 2.50
4
5

15.0 1.44 11.5 0.80 12.5 1.72 12.5 1.10 13.0 1.60 12.5 2.54
13.0 1.50 9.5 0.88 6.0 1.67 85 0.9 10.5 1.21 17.0 2.55

In. wt= Increas of dry weight, F. conc= Flavonoid content

2.7 EMGREE B

2.7.1 HPLC ¥ # 5 ¥+ Jaceosidin F1 Hispidi-
uin(BBRER ) HRENMTHSRENZ. K28
TEE QA HAH TS Jaceosidin 0. 42%, Hispidi-
ulin 0.088% .,

2.7.2 BIMPREEDE. BHENEEERX
BAMPLERANSENE, RBESRIFINE 1L
-6 HE U E B AEERPRABMAESR.

2.7.3 MEBEWMIEHEYP Jaceosidin M Hispi-
diun 43 #f: Jaceosidin Rf {6 2% 0.83, Hispidun Rf
#Ho.6717,

R ERE, M RE T BHEEaGA JL. — =~
FERERERBEDSRANELELEAFHE. 03 6 9 12 0 3 6 9 12
EXEHEE T, AR ENEFRE T, Retention time/min
EFARLR. AR LB K AERR =y pm B2 FRDIRENEARAOHI T
FIE T A0 15 BLSE L R 38 3R R 28 B A, Sanclnd CJnceicin, Hispidin), B, Extrsct of
R £ B A, B — b g, Tkl

Jaceosidin

Hispidiulin
Jaceosidin

Hispidiulin
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Effect of Physical and Chemical Factors on Callus Growth and Flavenoids
Biosynthesis in the Callus Cultures of Saussurea medusa

Zhao Dexiu Wang Yi  Zhao Jingfang
(Instizute of Botany of The Chinese Academy of Sciences, Beijing 100093)

Abstract The effects of some physical and chemical factors on callus growth and flavonoids forma-
tion in the callus cultures of Saussurea medusa were dicussed. According to experiments, the opti-
mum temperature for callus growth and flavonoids formation was 25T . Authors also found that
flavonoids formation were strongly inhibited by dark light, and white light is famous for flavonoids
production, Callus growth was promoted when 1mg/L NAA and 0. 2mg/L KT were added to the
midia. The combination of 5% sucrose and 1% glucose is useful for callus growth and flavonoids for-
mation. A fine callus strain of S. medusa have been selected through irradiation with 4000 rad of r-
ray. The growth rate and flavonoids content of the callus strain were high and stable. A sensitive and
rapid high-performance liquid chromatographic as well as UV spectrophotometer methods have been
developed for detecting the flavonoids in cultured cells. The results revealed that the contant of total
flavonoids in dry cells was 2.02%, 4.4 times as that in dark Light; 5 and 3.2 times were that in tem-
perature 20°C , 35°C respectively.

Key words  Saussurea medusa Maxim, callus culture, phycical and chemical factors,

flavonoids abiosynthesis
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