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1 H#H5FE

1.1 HH

 ERRXAFERE (Arnebia cuchroma (Royle) Johnston) SI{HAB A1 BHFE, H
EESLIM (2.

1.2 Kk _

1.2.1 RIEIRIESH. R 15 RELGHRBAEEZER AG-THEEREFRED
9 250ml =M, EMK EEF 23 UREA IL Z/ES, B9, 218 HRER
¥, TR &M THI 5g BEAMNT, BERPBREA 100ml AG-7 EKHEFREH 250m! = R
TR LR, SR, BTERsfme. B—ENHEER, 8 TH=5
IRAPATMIRS 18 HimotE, ARE KNG, BEA%HE 100ml M-9 8524 250ml
=AM, EWECE, H3E, BRATEMSHEE. BRLBPTLHE, BRE

LT 19924 6 H 23 BWeE].
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B 254+1°C, BRERE 110r/min, XFRBERI=ZRKEE LB THE.

1.2.2 [ B SL AMERS TR E R, FHHE Sheffield X2 Smart 1,
Fowler #{##if i1 M, HEWBH R ICHR (5. B 23 RAVAMEEAN R
B, R TR 3. 751, BRER 0. 25vvm, HAENEH 3z THAM. FFE 12X
5, BEEREIE, MA M- A PHRE, B3 16 RIGWHR, B+ 2R,
RTEHERHGSHAHE.

1.2.3 AFSRMAME: () MRTHE, 85, SEEHRRAMEEE, A[7ESOCHT
BR4ABTE. ARTERMEN= WRTE-EHE /&R, b) BeFE, 5F
P - T IE R I HCR i DDS-11A B A @R CREH AP (8 227D fil e B3 35
WHEEEA N RN AR . BREARERMHERRSEENTARABELHERE, X
100p) $EHE, B0 Sml BEIRAM . MASE 5 8, MAHFBILMAE, F 7520 MoK
Eit (RWE o) 7 620nm AR, IIBREMAGETERESE, O F
C HAEIRWE. RN CERTHARERS, TRIERGFHAGHRE (30—607)
WRE M, BART 7520 B4R E HTE 5200m I ERIGE , RIBIREER, B
KEARAR, MDERARPEEORTERBERRORLERE.

2 R 5t

2.1 BREERABERSREERNER

BEREAMEERWEHNE, ¥ TRESTXEREFESEX. 1 EZWEHE
FTRPAFEXERRRFURER SR EARGHBE. FTUELS RN
M RRE, BUSE 16 RETFRE M, MRTEX 18g/L, SEME (24 3g/L) M, T
EHH 5 4%, AMRAEKESER0.93g/L « d, I—WEREEGHEED, MEERFRESD
BEEN 8mg/L, HEAERSEHH 134mg/L. E&A M-9 BEHES, MBEKHE
W, B 30 RWIRAT, MM-FEN 28¢/L, BAFRFPTER N 8. 3 /&, AMEKR
EEY 0.83g/L - d. BLEFARACETE AR, BFSHE, HRNER
BN 1300me/L, HHRBWHER G RN 60mg/L. WIE 1R LIRS, 4184 KA %
FTERERWEEHA, 25 28 REYEEIRAN, ARSENEELLABAS. &
EEHMAE 20 RABR—EFT A REEHTHEREHEXEERN, KMEEFE
— B R AR E RIS A, LA RS AR R TR BRI (R, R AR
SRR, '
2.2 FHEREHNER, EREAEEARBEEENTEMESET A ZEMNXE

BT MRS AR, ERECEABHMER S~ e miERn, mEsREHk
MERME. BAERTEETENHDAEAREFRSEPEYBESEN T
B, BIVLBTE IR /DEE (Berberis julianae) BeTE IG5 40 M A4 B A LS M@0 BT 58, W
BIMMERSEFRRSENTHMREEGRRR, W HESETEN MR A RS
EEHFED. b, WATHE T B0 2002 1y 50 A0 M e 5 SR 25 Ak LA R v M 0 04 6
Mrgg, HERME 2, AR LHER RN EWER, SMTVEFRIESE, BSREHK
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Fig.1 Time-course of cell growth and pigment formation

in suspension cultured cells of Arnefia euchroma

BH TR, B 16 KEHIEFES, WeERWBFHETR, HH 22 RAKERE
BFRig)s, BREFGEEF. X5RIEPREBTHEFAM BT AEERRAK-
. B EEREE-SETHREEBIEHAXEAR? G581 RE 2 RERH, &
TREMRBEIUWE, FHAY B REGRIWERFES, T 16 RAMH 30 KA,
RS PR KA B Bk 58me/L M 60mg/L, T M A RL A s S 253 HIE 3. 4 X
10°uV/em fll 3. 3X10°uV/em, WEEAE Y, KA BEFENEE TS EHE A TR

ERFRP AR EGRE R W ITE . W LE NS R R P AR B L, F
WX SRV FEAEM. EFRARNES 22 RE—MEH A, MK @AME
KEFRE, X605 MNEERIR M, BT R A0 RAL DUER 40 e A
5, ERUERARGERER, X SWRBEERNSRERLE, ¥XESH
WM T R E RN .

W B — 2 SRR T AR b, B Eﬁﬂﬁﬁﬂﬁhﬁ‘:iﬂ]*&ﬁﬁﬁ A M-9
WErEE, BTEFNET 3/%#% A YRR M AR ST IS MBI A T R, ISR N
B, EHUA AR
2.3 SLOMEASHAREBEFRLER

B 3 Bt i S A TE SLAMEFRSAAR BTN ERER. F-2HEF 12
RERIEWEBN 20g/L, M TRFABEL 3 FAME, TEHWS. 7F, EREER
1. 4g/L « d BB HE R 16 RWAESS , BT B3k 25 /L, EDMER AT E I 7. 3 %,
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Fig.2 Relationship between cell growth and changes of conductivity,
soluble sugar in cultured medium
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Fig. 3 Relationship between cell growth and changes of conductivity,

soluble sugar in 5L outloop bioreactor
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Large-scale Culture of Arnebia euchro_ma (Royle)
Johnston Cells in 5L OQutloop Airlift Bioreactor

Chen Shiyun' Hou Songsheng' Ye Hechun® Li Guofeng?®
Zhang Jian' Li Xinming' Chen Lu’ Dong Jiaowang?®
(Wuhan Institute of Botany, Academia Sinica, Wuhan 430074)1
{Institute of Botany. Academia Sinica, Beijing 100044)7

Abstract A two-stage culture method was established to culture Arnebia euchroma
(Royle)} Johnston cells in suspension and 5L outloop airlift bioreactor. Relationship be-
tween cell growth, shikenin formation and changes of conductivity, soluble sugar in cul-
tured medium were studied. At the first stage, cells grew very fast, with the formation
of a small amount of shikonin derivatives, and conductivity and soluble sugar decreased
sharply. After cultured the cells in the second stage, conductivity decreased at first, and
then grew up after a large amount of shikonin derivatives formed and secreted into the
medium. By minotoring the changes of conductivity and soluble sugar, cell growth and
shikonin derivatives formation were estimated in situ during the large-scale culture of

A. euchroma cells,

Key words Arnebia euchroma (Royle) Johnston, suspension culture, bioreactor culture,

conductivity, soluble sugar
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