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FEdREFYP/ I RENSEEEE
TEF B Ok FAME AA®

(MM EMBEYEATRF %M 550006)

wNF ARESHR, EWHES 1.0~2.0mg/L 2,4-DF 0. 1mg/L KT 89 6,7-V B
FEL FASERKGAH, EREURBQHARE A ARERTIER, BN E AR
REEk, Sl TRERNERENRE ZR RSB EHNAME. £ 35 KRR -
S5, HATEE A, B R ARG T BERANA S, BB EARE, S TLC,
UV, IR MS % 25047 /MBS, 55 R AR 0 30 B 43 B 69 /0 SRR L 79 4R P 0 A v 4,

XWEB RE, AHES, DR, R, L2

W& (Coptis chinensis Franch) REEM EFELEA Y., TESH T B EH. B
SERMEPREBRNRBLURE, Y REAERELHPEM ., EERESEHAYR, £
BB (Berberine), X AREX, BANH MWL RESFH, ETE. BEARAET
BXRFHANEZESEY. B TFREERER, £F-BEEHEE, R8T K% &, — SRV
e IFOBl b =4t ( Berberis soulieana Schneid) .8 #8 ( Phellodendren chinenes Schneid)
SEHEHEYEE, EiXSFEy RS RE, FHMEREXR, Mz EARERR, &
BREYHERE, EHaE N ER. B, fIEEARERYER/ I RBEFEER
Xo AERFNTMIZBE RS, &3t H A HE(Copris japonica Y HEFMMERET K BH
U3, REE 80 FRLANE, MHEAEEAFNAMIBHGHTTRAEAZYTRO M,
B0 a3 et o o B RS 8 /BB, 2 5 MR LB RaE .

1 MHEE5F %

1.1 S{HEARNESXEHRARIEE

WIE(Coptis chinensis) RETHMEANHEESH, BHENTSTREENT
BRSPS 1.0~2. 0mg/L 2,4-D # 0. Img/L. KT #9 6,7-V E#&
BREL BIEAAHAR. L35 KYRT, BEER NG HELE AT B
RIS EM, BT THZ-82 BHB IR 88 LT BiR 5 3%, #3% 100 ~ 1201/ min, FEHE
FRE 2221C, $3F 15~20d R —K,
1.2 HR#KMRE

4% AT A B KT BIRIR SRR, O Co-y ST FRST, BRSS9 R 30.50.80Gy.
FIBR 0:601 4Gy/min, A 300pm FLEEHY B 1 W ¥ B0 B B2 o, K R B R

EMNERETHIE.
AXF 1996 £ 5 H 20 HH.
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FEBUIH 4% 10° N/ ml(ERBEHRER. TAREHES 2.5mg/L NAAO. Lmg/L 6-
BA(EE KT).6.0mg/L L- R E B A 0. 8% Hifa k. HEFREXR EISTERM, MAHBEE
BHATIREFEN 0% LG, FHAEES, HAER 7. 5cm ¥IEFRMF, S0 M0
AREHWN 12ml 247, BV N3 AN —EER 9em W FRIL, KR —KRB S8
K ALEKRE, EEFEARMER. BT 23+ 1THERBHNETHRIESR. 4
BHEFSSAER, KHERK0.1~0.5em HAAKE, ZREEFHENERKSI MK
AL S ARERERR, 223 KSARENE, BAATEEEEARS N/ RRE
B, AEmgRG LK RERE, BHTRERZER, K ERATES 3 RREHiE.
MCo-y SR BT 30Gy Mt b, I /N EEME BIE 6. 2% AR R,
1.3 FXRIEN

HH%35 KARERNARR AT KR E. BHmMEARNH6,7-V BkERE,
BHFEE 2.0mg/L NAA.0.05mg/L KT % 6.0mg/L L-BEE M., SFIEREBEM 45 &
HRAN, AR PIER 234 B, BT SRS, SHERD REE R,

1.4 RBF055

F 0.5%H,S0, @M EMB TS, LR 3 1K, BiK 24h, SHERVEIREIM. 0K
HCHEZE pHI, BB B 12% 24 6 F & NaCl, 544395, B % B2 %, BELE
e, WEHG, FERGKERES, WEKALIEZE pHE. 59, BT 38, FERKH
JEInYE HCL % pH2 ~ 3, BB AT B AR ik, Il &k A A KM EHH#, 70CF
#®. RERHZMELERFBECQRE, HEEER.

1.5 MEH*

BEMERE SR T AP G I, I 0.4%CMC-Na(EFEAHE
FOBEEW, H PQB-T HNEE AER#B(ERF AR I TR ) HHE, |E 0.2mm,
INBERATER B ARG B, BAMAIETE KEE®: K =7:1:2, UV M Hitachi
200-10 B SP Y6 3 5 s IR A Shimadzu [R-435 BULL 4R 368 (XM &, KBr E H s MS H
KyKyQP-1 000A BRI RIE. EEEN e RHE S, RilEd v BERRTE I
(Shigella flerneri Castelland et Chalmers [)Fl & # (5 H & B @ CATCC 259 237( Staphylo-
coccus aureus CATTC 259237), i HHE2 R,

2 2R 5%
2.1 HBEEBEWH

HERESHBERETEE, AL TREET IR S, T 5 MERIFHE
A MBI R H¥ 0.46,

2.2 HEBETE

UVAEOH,m:230.266.351.430; UVAESH nm; 250,305,380, M 46 IR W dd 5 4F
B S AA BB R A R0 B A B 40519 L) BY R bR ok S B AR
YR (E 1),

IRuE B em 1.1 600, C=C),1503(%,C=0C),1364.1275(=C-0-),1230( =C-0-),
1034(C-0-), 5/MNBEBRARME S B EHBM—B(E 2); 5 Furuyal®!, Yamada S I3t & &
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RS RIS B MR A MR AR A MS m/e (%):337(5),
322(79),321(100), 320(57), 307(28), 306(34), 304(26),292(39), 278(65) . TR FAF L
X 337, S5BERITER (B 3)AXAMES 2R,

500 Lo 0 200
A/nm

Standard gample
Standard sample v
[P T TR TT R N TP TeEEE FT N

B WEMmMERY PSR
BN

Fig.1 The ultraviolet spectrum of berberine

crystal isolated from cell cultures of

000 ' 2600 1500 1000 500
c/cm™}
Coptis chinensis
E2 RESRERY DL AR /R RETIRY
Je i
Fig.2 The infrared spectrum of berberine erystal isolat-

ed from cell cultures of Coptis chinensis

- &3 TLC.UV.IR.MS EE 0, iR XA RES MERITER IR —B . H
FHRIT
2.3 HESEE
ow £\ M ERE LR ()20, AR HATE 100pg/ml K
< 1, FE LA bR S RISEAF B 1 A M BHE A, 5000/l WAL
xR EWERE CATCC 259 237 FWE MR, FHHH
R R R R IMERRR R E. MEMIRER S
BERER—KET, MEEESAMEL, REFER.
EB A & S5/ ER R A MR AR E T

H,
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E
%

10 50 116 160 210 260 310
m/e

Standard sample

10 80 110 180 210 260 310
m/e

-

Standard sampile

——
L e ] T ————

270 290 310 330 270 290 310 330
m/e m/e

3 REGREFRY DS EE NS0 RE
Fig.3 The mass spectrum of berberine crystal isolated from cell cultures of Copris chinensis

R EDS ), HERE A EBAHR S N IRR, 5~ 35 EENFRIBTER
ERENREBETENI3.7%~6.7%, KEEPHMNE 2.35% ~3.80% ., RijEHEHAR
ERARB P EN 23d BIEE A BB ERA 3% ~6%, MY TFHEERS
MER, NFEAREFY PRI B/, 2EES TR EEE, BESRRK
eh /N BERRAE I B L A S G R A TR, X F Tk A R EEE L

ERERZTEIHRB03%ES, BE/NRBALMAAREHERS ., EREARE
FYPHRBIRE 1%E4, RKEEDHRESBEM 23 F X5REESENLE
MEEEMREFRTREREL UGS, HAREAEBEARERAET, EREDR
HREREET AL, HEES R ERE. mAREEKERR, EKPERE LR
X, HBTFHANRE, MRAREAY P EEES, INEEFRREARIRYAE &

B M AEFOLRFTSREBBAROIEN, 5§ EE BRI, BN A
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Isolation and Identification of Berberine from Cell
Cultures of Coptis chinensis

Mao Tangfen Yan Qian Fang Zhoubo Shen Yongzhen
( Institute of Biotechnrology, Guizhou Academy of Agricultural Sciences, Guiyang 550006)

Abstract The callus had been induced and formed by inoculating the pieces of cut young leaves of
Coptis chinensis on 6.7-V solid medium containing 1.0~ 2.0mg/L of 2.4-D and 0. 1mg/L of
kinetin. The loose callus were choosed and transfered into fluid suspension culture, free cells and cell
aggregate were obtained. Cell line with higher content of berberine had been selected out by plating
technique and screening. After 35times of transfering, the selected cell line was cultured on solid and
in liquied medium. The cells in fluid suspension culture had been collected, extracted and isolated with
chemicals, a yellow crystal could be obtained. Identificated and analysised by TLC, UV, IR, MS, it
was proved that the crystal was berberine, which possessed same structure and physiological activity
with that from natural plant.

Key words Coptis chinensis, cell culture, berberine, isolation, identification
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