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# F ERuARSTEREAKETREMEDH ARERGRERTHSE. MK
SlERE, RETREMEYAREL, SN SRR AAMEE WET B PEFW
B AL TR AN AT A R Lo H B D R TR A AL L 7T R S B R B A
WSRO BE. :

%@ TRE,RET RN A, BRI R 5

WE S B (Lithospermum érythrorhizon Sieb. et Zucc) Y BRE G P2, HEBH &
ETREMEYREALHNMEARREEY ., SIAREFREREFEETRENE
YRR EERHEAF RS, 1983 FHAEEH AR MBI RERE R
HTERAEWNER, FHTHERE™. FLHEEN 1986 FHIHTEREHARIABE L=
ETREMEWHTR. XU SHERRE T, 5B ARS8 H 6170, 4
MER RETERTEDEAH DAL R HRESNEREF T TER
AEEESROFE o B ST, Y EREEREREIRBEERERETLE
ZEHMRERMESE.

1 AR

1.1 SRR :

HESHRRLR T EREEIREAS . SR TR ERETINETHERE.
1.2 EF¥HKE

FF B B G 3R e (two-stage culture)™ , $— BB {FA S8k U857, B g
FrEES IR DI Z B (TAAD0. 025mg /L, 6-F ZEHRIE 0 (6-BA) L. Omg/L, 3BT 3 - B
] 6—8 /MY /R, BB AHBEEEFENEET RN EY M, BRERREY
B b o5l Bk Z B8 (TAA) 0. 1mg/L, 6-7F ZE IR B M4 (6-BA) 1. Omg/L, Ca (NO; ). + 4H,0
347mg/L,CuCl, - H;O 6. Omg/L. ¥53% 18 KM lu4h A S ERH P2k 5oml M, 3F IR HY
250ml = AMEP, BF A B K LEFE, 55538 1200/ min, IR 2. 5em , BR ARIBE 13
20 RWCER. :
1.3 REH*

AXF 1992485 A 7 BUH,
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1.3.1 MHAERGRRE. ARBTHE—BNEE, ME.0CHEEE. UMARTE

e E A K IR |

1.3.2 HETREMEYEEONE. HREEROMMRE, HEHEES S8

MW, B B R ER A, & RERER, THK 520mm S HED, WEEETR

HATE W& (ng/L) B U F E (g dwt/DEI B EETREFENE S TR,

1.3.3 BHARPENTESENNE . REOBESSEFHEIENLEEICPATER

WA Ca®* K" Mg .Cu™ F &,

1.3. 4 EFHE P EEES RO E EHE AN ERERES, BRI

#100%,

. L35 BERWPEENHEDOYWHE R HE TOKOYO B - E - MARUISHI 4
B SR AR AR B R

1.3.6 SEFRHE pH AR RSB EF PHS-10A BMFRE/EFitma s gl

1.3.7 MAMBEAEQRE. R HA OLYMPUS BH-2 B 5% 5 545 B 10 BF X 5 30 BF 00

T M.

2 HRE5H%

21 MEERANEETREEGTERNTE
EHERLE 1, A1 RAERBEEF 20 XE ARG EKMBRLHBERTHS
B NS BE— R O0—4 K HERAKY (4—11 XD, &1k #1 (10—20°
Ry sCHAEIA M R R AT E A LR R RN T 0. 2—0. 5 . 20 Rjg . T &
WA TH.ZMEEZX, ARARETL. ZWRET REGEWFREN; SRENE
K, RETREGEYHRED LA EMGERE A 21, 8mg /L §F 536/ K i L1,
WE T RSN, % 167me/L R/, RN ERKHEET REMN
B REEY 6. 78 B EFR XS RETREMEYEH TEABRE AT O8N,
FRERERERE EREMEREEREETRETEYNERLSHREKER
HE . MEERSFBUGHTEAH~H0OES. HARERS=HEENhEELAE,
AR KBRS B R R Y R A I R e B R R R,
20 RIGHEEIE S KRBT REN AW BRE TR, RITAYELENEERER 20
KA B AR ], BT R EMEM R A ESE (1580me /L), RETREFTEWE
Bk 18%.
2.2 RHFBRPENAARNTZHESE . DO.pH EHTEL

2.2.1 RUGE. EEFABRF . BEMNEHCENTLLE 2, FEMERFEARN
ExRAWTR.20REEBSES LI BRABERMEETREAMEDENTRE
&, ARERELRE AFRNPFEEETR. A LPBECENA HFHEF AR . ATE
B F AP RAEXTEEFRTHEE, RUANRERH £ R FEFEREARA.
BHRBETHTESROTLSARE, FERAD, EFETHREERAE TR, $ 4 X5
BAPHETRTET 0% . BEERMEFEDGETER A G LHERRTHEIRES
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Fig.1 Cell growth and shikonin derivatives formation of L. erythrorhizon cells
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Fig. 2 Inorganic nutrients contents of medium
BE, AEERETH SR 50—60% ., EAEMEETRAMEYER T HEED &
B R RRERNT . RETF RN AR LA, B ORE
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FEZERMYC  BE VP {ER I Wi YU A R 355 R K &

BB R TIEM G E S Y, EER PR AR RER Y SRR R TRA. 254

B ph A0 AR AR A0S IL R B R B MR R T REAT Y, HRS RS

WETREETEMHX, BAXMREHFESLE,

2.2.2 FIHCMEME . 20 ROIEFRAT RS IEF B A S B ES R T E KA

T, KA AE KM EERBCEFETOBRE: EF DR ERTTRERS R L7

(E 3) . 9% & BRI RE TR AM 8T — 2 HRPR",

2.2.3 BEOO) . ERGIEFHEF(DOB, TEEXRAMMEILHTR. BE3
W RIER S DO A, ADO=0; FH £ K DO TRE,ADO=—1. dmg/L; #1- #

KR DO FHrE Ft,AD0=—0. 4mg/L. X BRI A E K AMRDER LK
 ERRETEEAAE. REEEEBRIEARARESHEETREMEY HEEX
WA R B BT WRAWBUER ATP, R 6 K BARR 2 8 LA K (18—20 )
MMEET R ENT AR REE, RET R EY & R8T &L, 5 E<6
TR T, E7 DO XK E B FEDO=6. 7mg/L),
2.2.4 pHRIEEHMTRER, Fdk pH # 5. 0--7. 0 JE 73, MR 5 40 Bl B i 5
FRAEHBEEN, ~BEIEH N pH EiHE 6.5, 37K pH W T, AR KRG B
22, HEAPHEFA.E Imol/L NaOH HIE %% pH £ 6. 5. BEXRB R, EHHpH T
ESSER.ERFARY, EEPEERW oH L7, FBREE CHS. 520, MEAEKH
BEFRW pH FHEE 6. 05, fF LB pH R AL, XETRAMEWRRIER . 20 X5 5%
W pH B TR (E 3D,

- 6.6

46.0

A
= pH (x}™
Do (ppm) (=)

Saluble sugar content{%) (&)

: R 50
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Time(d)
B3 MHBPHTER.FEMpH EHAEL

Fig. 3 Soluble sugar contents,DO and pH values of medium
FRELGERFE,E 20 REPEFRNE AN, TNTE BN LERSEREFE LR
AEBRREERNREETRAMEYPENRE, AEEH TEREAENEFRGZ M
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RET REAT YT AR B B B AR R T A SRR R S AR X T SRR A B B, T
LIERES R E R S, EARMEET RAGEN T RO W TREAE.
2.3 HMEEEHEL

- IR BN A R RN B T A ) B 3 R AR X A B R R B B X
EARZFATREMQMT Y — XETRHTEYAER. FREFRREX/NMNESE
L2~ A, WHTER 0 3 X 3—4 X dum BIRRIE BT, X EUE R0l 4 X4—6
X S YR T HEBE 40 T, 8 AL 50 A 40 Y B O (6—8) X (10—13) pm BB FHIE AREY 2
FHMH. :

Tt BHCEE TR , % POk K W10t A G E B R BT RE AT
MR T K BRLLE /N, 19530040 T 40 MR +F 5 AL S0 40 AR B 2 W OV 068, JR I RT I
M AR R A F A RGE X — RS, SO T M0 F T R A i)
SiE W R FIR T AR L — BB,

2 F X W
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Lithospermum erythrorhizon Cell Suspension
Culture and Shikonin Derivatives Formation

Ning Wen Cao Rigiang
(Department of Biology, Nanjing University, Nanjing 210008)
Abstract In Lithospermum erythrorhizon cell suspension culture, the cell growth
curve was a type of flat “S”, After the growth of cells almost stopped, shikonin deriva-
tives formed rapidly. The change of shikonin formation had negative relevance to that of
cell growth. During the culture, the changes of the contents of soluble sugar and inor-
ganic nurtients, DO and pH values of medium, and the morphology of cells were stud-
ied. The results could give an important reference for the large-scale cultures of Lithos-

permum erythrorhizon cells in future.

Key words  Lithospermum erythrorhizon, shikohin derivatives, cell suspension cul-

tures, large-scale plant cell cultures.
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