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rius ) 3 (¥ 40 B9 % B TR RO BF AT, © 34 B ik 1,
FA-—MHEYLEIRNGRERS EHXRS
B XEHTUYE SRR B R A A A
0 U A AR 7 R R S K R R R T
HTRSBEROREY TEHY AP 5 E
WA, BEHHATT LA, SEXZHFREREK
AYIREARPH SR, A, FEEN Y

* BEFPERNERHPESHERANL L R(04-052P10) K FHLABHAELR L LR A LB ROHE, i KA HXE,
*k BRAA B, ML, MLEFH REXFEDHFEHERER T H A 242, Tel: 022 - 87401895, E — mail: pharmgao@ tju. edu. cn.,

60 ( World Science and Technology / Modernization of Traditional Chinese Medicine and Materia Medica)



ERMZEA-DERRA xR B

ARATEFT SRR, AFHEEFHARRNEYH
Mo FEMBREBELAEMRER=RARER. A
BB EFEERRRERED R EREEY
HHEMERERSE,

ZREB TR R

EBREFRTENARAEEY AR RERER
FHERERAMRERBEYIHFZIH T4 =H KR
Z—o MWAMEAR S EBINWEYBREERKN R
Bt R, MYEERSREPRERLFZ B
FEYLA S, R TAEHERE, X hEF-HER
MEF R TE KPR, 1981 4F Larkin %17/
AV EFARFENESEE X " TR
5”7 (somaclonal variation) , [&—FhEAR R ME A [FH
BRI HEEERHAGAALEKRFENER
SREUBERRE ), BiF AR
7, B EARAEHFRENERKERR, BW&YE
BENARAR TR,

XFF—A4~ B = 7 v RE A 4 A R A A Sk I 2
BRTENIBRPRZERFEERRSN, ENEFHE
FH R0 5 U5 40 MR 8 B A Y T R RO i
] 25 B0 40 M 3 R R BT R s BUR RBRY L TR B R A
PRI REAEITARARERSR., BBEEN
1k, TAETRZAE Y I 20 M o B A R 5 2 7 0k
RRTREZEARFREAEEENERR,

. BRERFI A TSk

(1) B##*,

HTEERMNEREREAGALANBRESRA
BRSOk, B ERENEEENRRTE
BEEERYE, WEER .M. XH\P PR HER
#1 Betalains %,

Koblitz Z 1 35 55 /DR 8] ( Macleaya micro-
carpa) HHET KB, ARHAEYBSESHEEER
M REIE L, A RbRie, Mokt T84
0.4% # B # & % (Protopine) #1 H| E& dh B
(Allocrypotine) I = & o Yamakawa % F W il 1
AW EE R FERE (Vits vinifera) AGHE, BRI T
EHEE 1% ~ 1.8 HIET R, NMNREEHHEB

MBEREARERAIE3.4%,

FEAMEE = ERMBO R KT R, Tabata FMN
EELAWHENW A MEFES, BSAHER
e E 22 A, BB T —4 % 50 ~ 1200mg - g~ ##
HWEFRAMA . MITMARA KR, RHE
BNMERPEHISANRFENEERLERER, B
SERHWELRE 24, Fujita FEF AMKEH LM
RFETRKERMAETEEER,

Y= LR IR, AEMERERATE
RFYEFH AR, Sasse T LI (UV) T
16 3% B¢ 3 ( Peganum harmala) B AL L, 383 AT
KBS LI, KRB TRIREEYBLLLFEAR 10
RER AR,

(2)# 4% % 9% 3% (RIA) .

ZABEA AN REBBEMEER Tk, 8
o A — AR FH . &A PR BP0 N B bR i
PUIR 5 57 @ BUAR 45 & 10 40 ) 300 A0 2 KBS HE B Y
PHIRNL, 7T LA T B0 B 40 MR 5L P R b E B
W SE PR AL AT o (H il FAER B & B AR IE T
FEME, TeE2%FE, REPRIBREMHA,
1977 4, Zenk % H YE S FH I A 30 RIA KA,
MKEWMBRTATHEYBMEI = RETTH
MBS, MBS B B S R TE R A 7 B
FEPHEYREES 1.3% TE, WFEHEYR 1.5
5. BEEALTE 0.1 ml M4 W (B 4E AR /K ) BIWT,
BREELH 200 MRS FFHEERMERE,

(3) 8% B % 9% #% (ELIA) ,

— RS & HU IR AR B4 54 R B S IR A
FIAE S rEEURYE, B BB R B 2 R & 0
BB AR . ZBEWEFE . RE RE, WU
BUS T RIA 3 — R RS R, FERAERE TRl
)W Robin B FH M AR 4T EME K ( Picrasma
quassioides ) b ERRNTEMEREG T HE AR
BT, R EEENEES 0.1 ml AR
5 pg MR

(4) &%) m w3k (Flow cytometry),

B B R BR T A 2 40 A P AR T A RO AL
HERE BTN Ry . BFEY AR ED
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WBh 512525 (flow sorter) F48 41 I B & B B4 WO 28 6
TE P BT BB A T 3R o 1 3 AU M — PR 40 B B o7
YE N 8 B AR, BB oA O SR AR TR (AR, B B 38 I b
o Adams BT T — U0 Sl 40 MO 52 AN, AR Bl R 35k
T T %% ( Tagetes erecta) By ST BBV IR,

(5)z g b3k ik,

LT 1 BRI 0 R A R B IR A A& 0 s 7 40 M
AL, HEBuHE—FREREUREHK, Suzky Fl
FAMEESE R TR BB ( Thalictrum aquilegifolium)
PN ERARAD,

(6) #m f6. 5 4% 3% (cell squash method)

Ogino FELBEMEAGAHAR TRE LHFA
PIR B B M, WM IR R, REH
Dragendorff i ¥ M85, MBI N H AT DL € 2 #b
fhitRed P R T & &, R INE T 1000 158
B, EHTHRERES, 78T S METE, &
gik2.5%'%,

wAh, Tam ZF FH TLC X 5 2B 5 ( Papaver som-
niferum ) % A] £ B ) & 7= 40 il & . Matsumoto F1 Macek
FFI A HPLC 4 319 & T R E AR M A ( Solanum
aviculare) FZER -10 A EN B4R R K&
Nish % F| A £ Wi ¥ M\ & B ( Phellodendron a-
murense ) HF 38 1 B P /NEERR (26 pg - g MEE) 4B
MIFR™,

2. BBFREGFE I Bk F %

MATEER R FREHE /DA K E 55
(AR 3 a0 MU B 77 35 3% ) M 4n g 3k (OF
BB IR AR A B AR 3% ) o XF B — I 3 H AR 1t 4%
BERER T ERBEER, KR LLERER 2 b
HAE S TR > R B 3K o

(1) B B 3 5%

BOHAERERES REBRNEFRTE, B
REHAMMR S SRR, BEE FRGHSH
KLABSRELE, MEAERWHBRA S RA LK, H
T X TR o B R U AR R R PR k. 4
MBREFEFESRGHALRML, BEREERYIH
i, EWAMAE R A S R R .

HA, PR/ 40 M B 5% 3 6 368 0 77 40 B R 4 31

FRE, HE&E% /N IBREALRELETRNK
B ( Hibiscus sabdariffa) HIMIER, 8 —H &~ H
M, AE#ITREBREESR REFSENT & 455
FEXTHRIRE T 14.5 f5 A1 16 £5 , Harigae Yasushi Z !¢
RGBT LS mMEA R ik, € MS BRE Hk
EH TEERNE - EFREEHAMRA . E30LEY
NI R BRI T R FERN 0.3% , XELE
LI PIB A ( Ginkgo biloba) R R BF MY AEF R
LR, FHRABENB/DAREENRHHS
Mk o NETEBEWAMA, Hd TZ6 -1 ¥
HEBAHARTEN 1.25% , LLERKNAGALR
RET 257 1% . AT EENGHARPIET
IR ERRARR, BB ENENEE T
EEHHNAGHEAR TEERS., HP 4R
MH -3 BENEBES 2B TER 0.048% ,
EEATRE T 182.4% ),

(2)#mppizsk,

AU SRR AR R R A R g R B
PREFFENFEE"LERRAEBREHRM T
Bio B R axX Bl b 25 AT LA KE 5% DA BR 40 O R R B9 3% 3R
¥, FrE BB e Bhr R . SRR LI
fEZEEE], MAWA FEBERNBRE., MARAKE
BRITBEHTETERAN B AN BB
Z,ANERFRER, FRUBAERK,

e ) B 440 M- A 5 SR BOR B B AR ST R B R
7 28 R P A B R R R . PR R A A S R R
HHEYHERAARBEIAGLY, B3R F
BB, SRS 5 A0 AR B 5 B R
B R E S AR EE (5
RE). SR, XA BFE— LB, FmiZsA
B A4 A Bergmannn 5 H . “7E 840 M P AR IS A4
MMIE;, FRHRIRMERLER S @, EEHEAE
BRI, ZERFE 0] 0 M AR 5% 0
it R i (Phytolacca acinosa ) BEESF MK, B
RUIM BRI FRET ] B3R X MBI R E
SEEHATHEEWMERE, EREPETHLY
BN 4H M AR K R W E R SR R B TE R S
B&MEF, XEYAHRTRITFERES £
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B, REMFE U MARKBENAZA ( Tavus
chinensis ) ) 477 4 L SR W HEAT LR BB, RIS AR
KEWR, BFEARNAGHATHER, HAHER
B M Ay gk 3, MiE8E— sinenxans &
FRUH R, K sinenxans ERAHARTEN 4.0% . F
BYE IR ASME, 24000 PR E, KGE
300 MREAMR, 2 ESMARIER, FikS R
ErEREHBEEW AR PG - 180, HEHESXR
RFEEHRAK 2.32 45, HHEES " A A48Tk
BERBEARRNEGEIKBELEIT Y, MLIE 200
Z A~ B 940 M SR/ 0 B R R R T R Y 4 B e
IT 0%, £ 20 R EFNEE , WP Rk
— T EH -4 EFHMBRENRT T WER (CT-
289), Ho-4EBTHITEN 114.4 pg - g
DW, RIRIER R 7.2 £

T AR B 55 3w A 5K O T R L A R AR K B 53
BAEMBIEHNE, BHEBRE —BEANEY
MBS R, Ead A A R GRS B R R AT AR A
REpEE, XEGAHEYHER - REARRRN
BiFiE42, HM 1960 4E Cooking FF &I T H IR 4 R
IR RLITTLIE, SRk — 25 R YT
BHEMLRERFREYRERERERNEFENE
. BELGFZEFEY, AEREENREYDHR
HEREERTEC ZRIFFBG T H Y KW #
B ML Z THRAMEY FEAEEMNT. 3 TREY
MAEL EEBIEAR, REAAEY M IFEA K
RER MR- NEFFRNTE ", Fujita 1 F)
AR REESR, MEd SMEETERSHARE,
HEEHENFEERNFMLG, BASRERPRER
ik B BTG M ) AR A AR BOA R B A A, (B L
F BB B 40 R e 1A R S AR M A5 3, Sakamoto
K. % U8 REAR KR B RAEK =6 REY AN
Y, RO RS HRER T EAEFN L YA
(Aralia cordata) 55 37 40 M0 R A4 T4k LR LR 4%
RELYANHFTEARSATEETREARY
R EAFRA 0.2 ppm L E FITC R 8,
REEREBHE TR, RBRATRA™EFRA
MU FITC R& @3, T RNMARMIETE L

Ak, Fizy:, miTAREE T &5 B3 90% W=7k
B R A R, & ik 60% ~70% o

=Z.BEEM

BERKBRREFHARENERTEZ—
BEREEIEHABENNER, BEHAREETR
BT HR , 4 A EE AT AL 2B AR . A RIS SR 40 LY
BRAZESH, NRAKRKEEBES-HRACTEH
HERMEZR, MATLBEATAKETHRER
REE., AYSRREHSRERS, BRELHENR
10-°~ 107, YEAE A B A] i RAT ARG KN 103,

1. EFE

YHEEAFHREYRE REEEK, WEEA
SR EERM/NERN AR, MLt
WriiREEEARPEEENSE, Bt yHEE
FHHREBREE,

(D#EHFE,

RATAERA X & v HE.PFENLRE
FHAREETERN SR, BH5IRARIIEET
B, N\ EFRERMAGHAEKZE ., Balite. L
P& I AERF G R RSO, B
FESFHYMAGHANERER, BAMHE
K. HARROTHRAET=ZMER, REEHESE
FEEENBENXRE,

v - ST S| A 0B DNA B3R5, 0k A s
BN AR MRS, IFHE, Sw
HRAKET., ARANSHENEERSBTBEE RS
W7 2 A TR 1 , 18 2 AR A BR AR IR B I 3, B T 58 40 i
REFET-08 A TAERB, RN v - RS
MAEKERHAER ", REFREMART . #8K
AR BOA N R M E &4 TR RE, y - KA
B 2 AE S —Fh M ad DR T 02 M 40 R A IR AR W IR
HEENTESTEREGHE, FHETERA
RAYEABEIER SR, M A 4R & R
WA BERETEEYEBEEERES, B E
KT cAMP W —fE &%, #miZHEHBEA
i, BB RES R RE, Myl R R AR
Whn, Eiy - SR ARKAEY RS REEAT
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BB ERILFE A SG A RE Y, KBS K
v - R E K E ( Onosma paniculatum ) 40 8 7= 4= &,
AWEmW, WETHMH y- HEROBEHEERS
R BIERETHIE Y 1500 R, 40 B 5 B 40 i R 7R
FEERELEFAIERERER (UTEIT) &
$94.79 mg g7, WAMBEET 144.6% . HEH
KUMBIEHARABRERG, CESEBTT
M, XARERH FHARSNEHMP A B EFR
AOGWER, MBS ™ £ 8 B EZHE /G
B, ¥ ZAMAR /DA SRR —K, AP
T TEREE(UTEIT)HiA103.42 mg - g
THIE AR Mut - 1, SHRERESREAR
Rl E, rHBTHARIRIER “Co -y S4B
A KA BB T & 28k ( Hypericum perforatum) 8345
HA, RAFAM S LB HBHEAX “Co -y FLE
SEFER, BESE -REGHSNMHEE KR,
ARKERZER., NIRUERHSZ2BKER, &
A M AR, BARMN A KRS BHBER,

KSNE S AT EAE DNA 4y F LS ETE =
Rk, {f DNA WEEE A IEH WA, Bl m 245
SOS 8% R 4 DNA SkE E Hl, A =424 120,
FHONESTURIBERJOAUKRE, FETEHAR
FBEIERAS AR, HNERR=ERS
M RERZESE 10 RAREFR, BEMER—H%E
WETFENENERRER, HAKER, EHE
EERMERESHREAK 1.46 £5, 1.81 £5F1 2. 62
. FHIANBERBREEAWIEFRARILEESY
FAYI& B AIRE S, W mAricai ik E LR RS
MEBRPHBAR, IS F L R A B
RHREFOHR, EREABERBYILZENR
HEELBEE T4 110% , HPLC MrEH B2
BREBR P EILFE(L-ECO)EHAE T RIEER
B, HP L-EC MX K 4.74 mg/ MR MA 6.9
mg/ M, R T 45.6%

(¥ AAE,

BABELE 60 FRPGEN—FEFF FE,
UETEKRE. B2, HES T ZHEMUKRSY L#
BB THEMNHER. AREXHE, A 1972 FLIK,

I 14 MBOLRLIET 40 SRHEY,FRT 40X
AR AR O, BOY AT LI LA YR P9 DNA B B %
R BERER, NMEMT EZENS, HBOL
VERTHEWHRAR, K. BEE, ERFE.
hWEREZEYS, BN RRARERSE., BEIAT
Y FELHBOLRR A LA S CO.. He - Ne,
Ar* N A EAOMETEH 6 Fo

SREBEEEMMLL, BOLHERA N FHA:
OHER—MZHKTHEY, RARREER. 26
PR M EREA, SHEYAIENERQE
BN FARINE . WK AE i BERUIE . L RE SRR B &0
AR LR RN, B A . @QBOLBE L R SR RE
PHEBEHERT, MEMEERESSE RO
A et R, BRELZ KRN, REESE ZARRK
HAWERTATRERIR L R, OB, AEMA
PR, GRS R LR S MR, MEEERNY
FEHAANBERT T, SRBREKRSLE-RAE
50% VAR, BT LABOSIB R R EBOER BA KR, @
BOtEERGREEEER. OBLBEREER
SR YRHERESERALHE , FER N,

KFBEFEZHIYLEL, Wolbarsht HF 7T IA K B
BRI 7 A e £ 4 R R Y T BB R R R O B R 5O
5 DNA WL TE M VT T DNA 4rF BT IR YL,
X Rt RN R R A s e i . B Ah, Bt
R R b Y B 4 R ER ) R R [R AR AT LA ) &2 DNA
SFHEBABIR, LIS 405 R P A R
W AR 127, BRG] He - Ne BOG RS & K &K 45
HAKRBTEIFHREFBARA, HOFESFETY
PR X R 40% o R4S H He ~ Ne 800t
WBE A (Tripterygium wilfordii) BGHB B R R
B, 2R B R ET R EER, Mikss—
WA RS- MR, RREYE =] RE
7 45.2% , HigErEREE .

2. EFE

LB RN MER L, BEX DNA VERR A,
FELSN=K: WM5-RIRWIEFEELR MUY E
DNA EHInt, #ERBEAEER; HER C. DR
(MH) i 2 R AR BEAY . Sk F80E
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ERNPEA-—PEAWKER B

DNA B 551 .

B ET-4 ) ] MNNG(N - B & - N’ - A3 -
N-W #§ # AL , N - Methyl - N’ - nitro - N - ni-
trosoguanide ) ZbFEASHMBEEEFRY 1h, HE—
BEBERTASERRM R ER PGMB -37, F
HERBRXTBENTXHHELEALART 0%
156% o MNNG & — 7 38/ il B bt 2 AL B 38, 3 A
2R8I MR A KA R SR R 1 . MNNG 40 2
I MART , SM A 40 MR X HE 32 MNNG JE B i ik B2
HWERBEK, FEAEHRERKZWHE R, 4
JR S A T R S B 4 i B IE R R B /0 48 i A ke
TR FCRE R, Bk F MNNG #5728 40 38 5 K15 19
TR RERELEZMANEBERTERENR S,
Furuya % FIEREZENA v HEREBASAHGEL,
BAET—1SHBH 25 5% R, Nishi FH
2B 7 MNNG 4L B b ( Daucus carota ) ¥4l
KB TREZREE, ILERENHAY PETE
FRR IR 3, LAY AR 4 5.

M. ENARNEERR

EYERTREES TKF EHTERNELAS
Y, AU REYAR . EERRETRM . ER
HYARPRERBD SR THFRHEAR HY
MRBERAEBYTEETRARFEN L BEHE
ok BEERE . Bk BT BREN T
B, HPRTEMSREBMT ZEANEYD S
MBEREBTE .

) & MR AR AT T AL ) 40 7 A A R AR B
RYRAERKRBEER ., SRKENRH-YRES R
AHRARB =Y WBI R RN R 2ERE
FEES > ERRRREAAN AR TTRA,
HEBFMAERRRMELKEE RS ST HAE
ERPRNER, SAERANEE T RE. AR
R X P A AR RN EERYE TR
¥ o B 20 42 80 FARLIK, EEFARRBE A
7= T RERAERBTY . BELECIHHARRR
WA HBREANSHSIMEG LEBRBEI T AEER,
BFRAT NS B, MEH A ZRE R9923, KA

SHREREEIS.2mg-g '

AEEYBEERSNENFBEPER, £
BB R ARBIE R RB X B4, WA Al B F
RERZFRZB AN, SEBHEERN, RAEH
FEEH, WERREEMNARERRERS, H
KERB=YE BN SREMR, WA MK
ARE=YE RFRFRIR. RETEFHHE
S8 (Salvia multiorrhiza) T B L= 12
B, MELRmT=HRE, ASHIEBEI4EY.
Swapan % R R C58 ¥4k Coleus forskohlii
T o 5 IR, 3F R R 40 B oE R O O B AR KR
forskolin & B ¥ B 41 it & GSO-5/7, 3% JF 42d
forskolin & B A %] 0.021% .

AR 2

HAMYHAE R IR R EEYFEML
FRARTER—-NRBE, EEY TN
RERBYEFTETHET N AR, B
MBI AR BB RGBS ARERAFEED, 7
DZ S SR T A7, Bk KB ER L
WA . {E SRR B R - R B A RUE
R B A T Ak = B — T RCK A T AR, B a2
FRMRNFTE. FENBRIEQENRTRE
BAKREEERFNE = HEER; B REAAR
WRRALE, FRENFHRFEL, TERSHARK
B, A9 YAk KB R0 ~ 4C) MK R
73 (- 180°C) o BRULZAb, 12 8k A I DL 7™ #5 38 <F —
FEEMFTR, EAREHSERBYERME -
K& B EBN . RO ME A BRRRERE
B A RO (R, R TR 4B L SR A A
FTREARGBRRE SR I BRARAEIRERZ
fY R AR — £ 142, 9 P 2 BUALAL /R TR .

&% 3k

1 TERE,HEH, . PESAEYERIRRTHER (). kR
R R B2 ,1995,12(1) : 59 ~ 63.

2 Larkin P J, Scowcroft W R. Somaclonal variation — a novel source of
variability from cell cultures. Theor Sppl Genet 1981, 60: 197 ~214.

3 Gibson D M, Ketchum R E, Vance N C. et al. Initiation and growth of
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Establishment of A Platform for Study of Compound Dncgs of
Chinese Medicine by Method of Semi - bionic Extraction
Zhang Zhaowang and Sun Xiumei
( Shandong University of Traditional Chinese Medicine and Materia Medica, Jinan 250014)

The method of semi — bionic extraction (SBE) is a new technology of extraction, which is created, by the way of ”
gray thinking” to combine the method of study on the wholism of drugs with the method of study on the molecules of drugs
and in view of existing ” the theory of unique importance of medicinal components” and ” the theory of general rules”,
especially for the preparations of Chinese medicine teken through digestive tract as considered from the viewpoint of
bio — pharmaceutics. The result of study on quite a lot of Chinese drugs and their compounds shows that the SBE method
may replace the method of water extraction{WE) and the method of semi — bionic alcohol extraction (SBAE) may replace
the method of water alcohol extraction (WAE). Taking Huangliangjiedutang (Panax Notoginseng Detoxicating Liquid)
and Cihangdan Pill for examples, this article describes the establishment of the technical platform for the study of the
semi — bionic extraction of the compounds of Chinese drugs.

Key Words: Chinese medicine, compound drugs, semi — bionic extraction, technical platform, huanglianjiedu-

tang, Cihangdan Pills

Breeding of High - yield Clones in Cultivation of Medicinal Plants
Guo Xiaohong, Gao Wenyuan and Chen Haixia
( School of Pharmaceutical Science and Technology, Tianjin University, Tianjin 300072 )
Xiao Peigen ( Institute of Medicinal Planis, Chinese Academy of Medical sciences and
China Union University of Medical sciences, Beijing 100094 )

It is an effective means to tap the resources of medicinal plants by the way of fermenting plants to obtain the sec-
ondary metabolites of useful medicinal plants. Nevertheless, most of useful secondary matters are extremely low in the
cells of plants. For this reason, people have to first breed and improve the cells of plants in order to increase the content
of secondary matters in industrialized production. This article summarizes the breeding methods and research of high —
yield clones of medicinal plants and purposefully discusses the problems, such as the screening of high —yield clones,
mutation breeding and gene transfer and the study of key techniques and its solution of the instability of high - yield
clones.

Key Words: medicinal plant, high —yield clone, breeding

Cultivation of Panax Notogingseng and Progress of Its GAP Study
Chen Zhongjian, Zhang Yugin, Huang Tianwei and Wang Bingyan
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