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ORISR A B BE RiFER AR A R AR & AR
MERY? REL ™ FRF AhE 2ER' 4L

HPEBSRETAENERE L IRERFESEHRE 45 100080)
HHEHEREGFART JLR  100093)

W ¥ O MSIEREIHETKEEME(Saussurea medusa Maxim) WIS FE TR T
FARREMNEM., ZRAVRELUEERSS, BEEEIIM 0g/L 857, MRE KB TE
H18.12¢/L, BEMEE B RIELD 1423.25mg/ L. FEREFARY, KB SHMBEESHRENE
BAmAMGEMBEE HEXRBEEE. AFSEE (LR NH R NO;y )% 60~
120mmol/L, NH /NO; B ¥ 20/40 AR TEEARERMEF S H. A HPLCR M B =
4,5 7-=8% 3, 6- Z P EE R (Jaceosidin) § 47, 5, 7-= 5 56 ] ¥ 2 2 B (Hispidulin)2
HEBENSESNABEETEN 1.46%F 0.010%,

XA KEFEE, BN, BE, KE AR, AMALSWER

ST Q47.9 XWIFIRB A XEES  1000-3061(1999)02-0230 34

KEE HE (Saussurea medusa Maxim) XK KB ERF B0 R5E, 25 F
(Compasitae 1EY], 2+ i T REFE W RS, ERES LUK —FHHHF LR
M, S EWCEYE. SESERHA RSN, A BERE, F A%, RS,
AT BT R, @i AGRNE, B ARaE Ny SaEY, .

THEARKEFR, RRERKZE, ATHEHE, KANEFERS, CHESTER
BERZ, BRI SR AT I T 0 0 MR EE 37 B o LA R R X3 P 85 B i %
R, LAURPERFE, SBESESEC ERET KBSEAGALHES, BiEEsH
TEFEAE TR TR, HIKFEEARBRIERBTTOSENT. AXH
RTHREMBAEEXBFEFARERTEHEE S RAE W, MBI SN
WATT T A8,

1 MEfF &
1.1 ZTRHEHE
X AKETEE( Saussurea medusa Maxim)iE S BRI W EGQHAKE,
1.2 B85
KR MS #5552 B0 0.5mg/L BA.2mg/L NAA.30g/L E##, pH5.8,25C + 1T,
38.9~58.4pmol/ (m*-s) H R T 5%, @R 12d 48—, R E N 1000/ min,

* iﬁ?&ﬁ#%ﬁﬁﬂb(m.wsms&z)c
« »ERBERA,
48 H #.1998-03-31, #[5] A %5 :1998-10-20,

© PERFERMEDATFATIRSHES http://journals

im. ac. cn



2 MER%E RENELEM KESERFERAREKNARS AR H 231

100mL {EF DI FAEE S 25mL.
1.3 B4 RlE
WIS F YRS 400 B REMMMTIE, %%, 0CHEEHEHBBTH.

G PRRERNNE
T mEEE (LR E & E R E, {{2% . Biochemical analyzer 2700 select( Yellow
Springs Instruments Co., Inc. , Yellow Springs, Ohio 45387), MR RA EMiL#
i Eel,
1.5 EFHPREHSH
1.5.1 SEEitE: BREBESERHEAEITRIE 5100m 28 ¢ OD H. %
%2 % Hitachi 557 Double Wavelength/Double Beam Spectrophotometer( Hitachi Co. Ltd.
Tokyo, Japan),
1.5.2 HPLC #%.{X3}: Waters 244 R HORAR @M, BRI 4N BC C;3(0.4 em
% 30cm)o WENHE: HEBE. KM 90:10, pH 3.0, Hii#:0.7mL/min, ¥R : UVigsun( R
0. 1AUFS),

1.4

2 ER5iE ’
2.1 REMABBESFRBMMEWER 5 | A
RIS KPR 2 g £

MR — R R N 100y
WEHEHNHE. M1 BRT RAMEE 3 oF \ 3 :
REHTHAREKROEHE AR, FE \ 500
T, W E s 100/l mmR IR ININ (N | .

51 82 53 S4 S6 S8 SI0S2FGFG3IG4H

20g/L Y, M FEM IS AESR
BEEHEVHEERET, ARERE

Sugar regime

#|E K, XMW 60mg/L B, 4 Bk
BT 24.00 g/L. 7F 40¢/L BEHEET, 4100
KRN 18.12¢/L, KEAMEMERER
KT 1423.25mg/ L. HI, ¥R EREK
e 40g/L. REHMAITARERK
BREREEW KW HHERLT .
e, #iE TR, B EA VIR

B BB KEEESFEFERERMNEAN
Eyaioh-A!

Fig.1 Effects of carbon sources on cell growth and
flavonoids production in suspension cultures
of 8. medusa

51-5S10; Sucrose 10-100g/L: S2FG: Sucrose 20 g/L + fruc-

1wse 10 g/L + glucose 10g/L; FG3; Fructose 10g/L + glu-

cose 30g/L;G4:Glucose 40g/L

(O Cell dry wt. ; B Flavonids

FAHEE KA ERE RN BRAHEAN
HEM, EHKG S XA RESHZRRNERENRENEER.
2.2 KEVEE BRiPIEIEMR AWM ArE

B e W B9 S5 R B S R 60g/ L, FEME 40g/ L, FEME 20g/L + 4% 10g/L + W E
% 10g/L HIURSE 10g/L+ WHH 30g/L ISR RE 2, EXELIRP, HHFE
B RERE RS B T R R, T FE R, KR P A RERE ok BB T R E
T TR R B A S I, R R A R M AR EEE
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Fig.2 Time-courses of sugar utilization in suspension cultures of 5. medusa
Conc. /{g/L); A. Sucrose 60; B:Sucrose 40;
C: Sucrose 2{+ fructose 10 + glucose 105 D;:Frutcse 10 + glucose 30

HAR, B W GG RERE R Bk 60g/L B, X — i ML AR IS A BT 4d el M THEERM
AN, WEEEKETRETRE, MIREBEREY 60g/L e, ZERFHNE 12 XK.F 16
FHILE 20 Red, @A R4 5% 7.49¢/L,0.75¢/L F 0. 66¢/L, T 588 ¥ B Wi & ik
23.03g/1,19.05¢/L 1 15.89¢/ L. XK ST %40 Mg RERE R AL 0 BRI RS,
AR AR, AE 2 RINTTLLRBL, YRR E R 60g/L B, R FIH 16 KM
20 K, BEMFE A 21.77g/L #116.55¢/L, X SR A B A A, AEA
EHAEEIRFBHFN,
2.3 EEMAFBRERFEMERLEFOREA|ANED

RELRE(RIE NH MINO)XMERTEMKMERSRAE WLEHS(LHE
3A), BEMEH 60 ~ 120mmol/L B, M £ K BEME WS B & 2 5 £ 20¢/L
1000meg/L 4, REEFEET 60mmol/L i, HEKBMEMHARES FHETF 15¢/L
1 500mg/L, WA BER B, W T SHEARMELRNERI M. BEREK
B 240mmol/L B, BHIA K BRMEARE S BB 5 HF 4.83g/L M 128meg/L, A
HRERESMERAE KRS B EMRER,

AR NH; /NO; W, K EEMRAKAEHGSRBEE £ 2 (LA 3B),
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B3 EEEECER NI A NOY A NHY /NO; HHFIMKSEERFEFMARERNEEGROER

Fig.3 Effects of nitrogen concentration and the ratio of ammonium to nitrate on cell growth and

flavonoids production in suspension cultures of S. medusa
A  @Cell dry wt. ; &Flavonoids; B 4 Cell dry wt. ; lFlavonoids

o NH) /NOs B H8 % 5/55.10/50 71 20/40 B, fiAE K BR R A, Hed, & NH; /
NO;y #H# % 20/40 BY, A K BR A, HERHA T, @AlERKKEE, NHY /NO;
Hex A B AR 8, &4 NH /NO; By LBl 20/40 B, RN & LB 7[5
1275.33mg/L. HERBAI THEEHSGRBRMRL, £ NH REN O, EFEE S XK,
ERTREE, pHE LR 6.25, HlRARMHEN S RHE L, R NH WK
AARF TR E AR, NH /NO; #1H M 30/30.40/20 1 50/10 B, 4HRA <
HER, BEFPF 12 REHEFFK oH A9/ F 0.5,

0.4 0.4
A B -
f
0.3 0.3
0.2F % :5 0.2
$ )
2 ‘ i
=
0.1F 6.t =5
Tg‘
O
2
U-FFF(JIUTTJI R 1] 113l 1U‘|—|11

024 6 810121416 02 4 6 810121416
Retention time/min
B4 KETEBRERYIEARMNRIEEGEI R
Fig.4 Determination of jaceosidin and hispidulin in suspension cultures by HPLC
A; Standards; B. Cultured cells
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2.4 HPLC ZMEZEFOPHARMAFEHEENER

ERFEHEMEEYFEENRFALL S, WAt SE 2 NHFE@EEd )
HEARHE A ERERMER 4,5, 7S5 3, 6- - F AL EHE (Jaceosidin) fl 47, 5,
7-Z ¥ 5-6- B E X H M (Hispidulin) ), BANVAERRHAEESN 7T ASELARE
HERY, ASROEEEE(E )AL, KGSE4REEREFRYPIPHAIN ST ES
ST ER 1.46%F 0.010%,

£ £ X W
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Effect of Carbon and Nitrogen Sources on Cell Growth and Flavonoids
Production in Suspension Cultures of Saussurea medusa

Xing Jianmin®?  Zhao Dexiv®* Li Maoyin® Ye Hechur® Li Guofeng® Li Zuohu!
'( State Key Laboratory of Biochemical Engineering, Institute of Chemical Metallurgy.,
The Chinese Academy of Sciences, Heijing 100080 )
*( Institure of Botany, The Chinese Academy of Sciences, Beijing 1000383}

Abstract The effects of different sugar concentration and of Saussurea medusa different nitrogen
concentrations on cell growth and flavonoids formation in the suspension cultures were studies. Su-
crose is better than glucose and fructose for the suspension cultures. The optimurn sucrose concentra-
tion was 40g/L, and the flavoncids produced could be as much as 1423.25mg/ L. Sucrose in the cul-
ture medium was rapidly hydrolyzed 1o fructose and glucose, and the glucose was utilized first. The
most favorable nitrogen concentration was 60~ 120 mmol/L. The best ratio of ammonium to nitrate
was 20/40. High performance liquid chromatographic analysis of cell suspension culture extracts
showed that the concentrations of jaceosidin and hispidulin in the flavonicids were 1.46% and 0.
010% of the cell dry weight, respectively.

Key words  Saussurea medusa, suspension culture, carbon sources, nitrogen sources, cell growth,

flavonoids production
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