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EFE SR BIESFH RS

JE SR

AAE EHEH

(hEFERBEHERH LT, B

LS HRIBFEMS R Y, KNOy &R IRE %% HINH,NO, i gy A 5 i
MER™ES N EEREEFRTIE&Ees.1% 1 166.2% . EHFEMBENTASTEENRS
HTFmEESAGENERTTERSBNEE, RGN IRE NS E. ISR E
FERIAEPE B R BRI B B MR 55 3825 K LA L, H &R E R AT 7 Al A S a0 X 8RR
W, MR I R A B SR R 2ok Ml B AR B R, pHAE T E BY R BEIE S5 HD pH

EEHETAEFRML, REREE, ERARNEYBIHET,

fITHEE.

PSR CENERE i

k@A WS, Bo ER BIRES GBS

T e & B 5 Fe e R AR %
JE, AERRARE R G AR P B AR S
T TR B B — TT R4 R BF 7 Wk
RUU, MM AN R B SR LI FEIR 4 1R
Wiy, AT AR SRR R, i
BHERTATEI IR B, B2
(Panax guinquefolium) JFyA T (Ara-
liaceae) ANBEHM, HLHHH, TE
HEE, RISMmAR. HimgmSET %
H, AR MAENASE, HESH
A= BNt (Saponin) . EHES SR
BERE, HE—EA RN, B
ITRTH B IET B, HkB, B4
Hib HR RS Mk AT AR, E I 2
ERERWANE AR RO, B,
EAF AP R %, TR TS 4
S LUEE AN, Jhang &0y
# 17 BB GHELIERNTIE, B
SR M EIAT TR W R,
1% 2 Bl B R 5 St AR BB S 2 8 AL
B R BB 00T 9056 ok AR o

o5 ok
(=) EBH I
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MATHB OB ESRPFISHAS
My, BEREFET H I 2,4D 2,.6mg/L,
KTo,8mg/L, LH0,7g/LEMSI 4 B 5
2L

(DHEFAHE

SRR, B R 5 A S
I, BB RRIER, E=%AA
Mo BB R, L E=RIF RIS 5%,
WA MS B 503, WGEAEFRE
J3 26+0.5°C. ZRIREIRHS SRR B R
BN 28+0.5C, EiREHfkEE
FHGHARBERNBERELE
(FRAFEHREE—Y. HHEE REIY
¥ pH A= 5.8, RENFEIRIER
i, OIEESR BT pHE. BiEHEE
FHEERIBRE (LIBRHE 7 85—
7, TNZ-8280), #¥:3#120rpm, RiE2.5
cm, R 500ml FRIM= AN, AE100
ml 353, RERFRABREALEAHF
AR MD-500-10L BHIMREE MR &k

B, HEEANIOL, T{EHEFEAEL, Bk

15 4% 33 B g 50—60rpm,
AT o308 9 HisW .
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CADHYEKEE, REREE. S48

Raelk, BAEEUEHERNE

I, gl EmE. sk ssis
FE—EERAE, ek (300rpmE Ly 10min
BT )y RIBET 50°C LIFWETRE
THE, SOPrFIEFREARE 3 R4 RHE
B R A A A AR AR
HIR = (W, "'Wi)/f'?’s %Kiigé-{iﬁ:ﬂ
(CLYFIE R (30> RO ER . 7535 350
SCHULL R IT Y, T A 2 B O
ERHETRAMEEERENTE A A
V=100V, /W0 /8 BLERITEARE
RFEERE R W, hpdh T B, W,
BT E, R,

2, FEBHRERDE 2R Y0
Er MR FREETIERE, BB, A
IETEWGER R, &7 i (Soniprepls
HOEEFE i, H 40 &b B 10min, BRIL
W[ A BB D101 (BT RSP 08 T ) Bidd,

FREaE N WE, BERBRUTESR

BRI KT & BRI, LG — iR
SR 4 & BB RS R R
e

3, SHRWNABNNE: RN

WA EINE. AREECNEE Waters 24
4R, T yMicropark-NH,-5 &%
£, #BAEALECMGER) x dmm (Ni2),
HEd8atm, SrEEMF: WBIAN 2

FREE: 28 (v/v,70:30: 5:10), pHG 0.

(}“1_0 5ml/min, £iB25 C, mf—g?ﬁffc*&
m“f’ i@gleo EAUf

R R, N AR
EHEF LR, SO L 1

BT ENGE, ﬁ]bﬂ@'n%ﬂﬁ’]ﬁ*%ﬁﬁu E i
TN B4 B H15 45 F) FI 3 (URS), _

5, ln%%(&' PH {5 BYHIE . Ei’aﬁiﬁf:
WAm B IA 7R iR p I, KA pH f& Z ¥
(TOA Elecironics Lid HM-20E #,
H 250 Wi5E R B s FpH {4 REd pH
FIGEHEMpHEE R (L (LM-4HCH, H#

L HEVEEWE.

& B 53 i

(=B AFSERRB FEF B
=11 L
B 6 PR IR ERKNO, /1 NH.-
NOsEﬁMS RFEIE, MRS ENEREE
FIOERGEDEM: UNANO; HRTF
élﬁﬂum&kﬁ 24 NO7 3 B i X 2 NI
TSR, ARMAREETNEREES
S LB TE R 3 e 4 B565. 1% 77 166,295 i-H
FEh ZHENO, i A NH,NO B, f
%%Eﬁﬁa,mﬁé&ﬁmﬁﬁm,ﬁ
B EN 0,2238 dw, /L.d, 1
L IMANH NO  #y4: J58 -T-é}%I 90,1958

£ ERNERSARARERNER

Table 1  Effects of niirogen resources on suspension culture of P, quinguefolium cells*

TR R ERPTE ffEaEz ERER B R

KNOa NHsNOa Dry weight of culture Growtb rale  Saponin content  Saponin yield
(mg/L)  (mg/L) (gdw. /L) (gdw./L-d} (%) (mg/L)

0 0 5.216 0,200 0,387 20,186
1650 0 - 6,275 0.242 - 0,203 12,751
) 1800 - 5,112 0.195 0.BOB 41,171
3300 . 0 9,559 0.373 0.577 55,148

[ 3800 : 4,517 - 0.172 0,387 16,588
1650 1900 5,790 0.223 0.217 12,547

#* BB Inoculum quantity, 0,228g dw./L
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I 6 %

dw, /L-d(NH NO, i B J1900mg/L) #1
0,172g dw,/L.d(NH /NO R 5 3800
mg/L) Fujita®E ‘7', NH{pH %%
(Lithospermum erythrorhizon) ¥ 3% 4
AR E 7 A& ¥ (Shikonin derivati-
ves) WM ARTEFEEMEAAER;
Furuyat® #i6, 2 MS 3% 5 £
NH NO, % & InKNO, B ¥k B 71:500—600
mg/Li}, A&(Fonax ginseng) B 34
fa Byl B E AR, BITRARREN
RESE#T RSB ERSERASH
B B 45 A Lo

(DDABERERENRTE (Dendro-
bium candidum) BREEVEESEH
RIZIEFHRIE

Funks5:© ) o 3 38 M FE A 40 i Hh 43 2
B RS A A RESH, A
BIART (Glicinemax) fMRiEsRM h, #
5] K 5 40 M B A=K (B 8RB B 4R R 2R

Riff ¥rgly ceollinfy i, L% * 4
H, ASHERHHEE B 3 =t (Ponax
notoginseng) Yl AL K MR B H B2 w kY
SH. RNEASEHENEWEERE
WHEESARBREERNE R (R &
1. XABEMEREE R EERE
FMEERAE, ka2 S Re Al
EREGE. AoEWERFERsE 2R S
HiRF1.83 %, B W HEH K FReaE
REBRS0.78%, IMAFHELEY
nqRg4 5 Rb HE R MG, BRI
B 46,2837 6,247, TIXEH 3.525, B
LHERNEFEHXFHRIBENTE 24
T KRR E RO R BB EE
LI PEFE R, B TIREH AL &Y 8 8 #1
B, BTHEBRNMIEM, BHHTH—
TWIT. K2, BERAEDAEEE K
BIREHPHOTED, B—MRER
BERFESH,

2 ASBEEZARVERERUEES MME TSN NE
Table 2 Effeets of oligosaccharins of P, ginseng and D. candidum on cell suspension

culture of P, guinguefolium+

BHE BRyTE BERER EE P #Saponin yield(mg/L) Rg#l 5Rbh#
Oligo. Dry weight Saponin Regmast Rbaigas BER Bzl
‘ of culture content Rg group Rb group- Tetal Rg group/
(20ppm) gdw /L) OO saponin  saponin saponin Rb group
Control 6,84 0,233 12,397 3,517 15,914 3,525
ABEEE
P ginseng oligo. 9.70 0.420 36.122 5.500 40,712 6.283
MY EREEE
D.candidum oligo. 8.36 0.307 22,063 3,532 25,595 6.247

* R Inoculum quantity: 0,48g dw./L

(S EE SRR RNRBILH
B B 1] 7R |

KT TGRS MRS S0
PEMSREREI, BGTEEEME
BN ERE AL, SREE 1
Too MAMBEREEERN, FTEESA
f0559.628/ Ly SE IR HIER 7:25 KA EE
BRI, 30 RLUSEBERAM. pH {4
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MIFF RS 3R BI5, 95 B 4B R 53,57, TEHY
FH & (URS) WH M R0E R 5
81.79%., A M, {EABELMBE F 5
FULAEFREARHDER, HEEERD
HeE—30K, (FEARKER 20 #H T, &
REENLL T HEERY, WREZHFNY
20—25 K, Tabata'!® g jugghaiZ F W
P - R R = A HE, TR S
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B BRZE0EEHFGHRER
Fig, 1 Time course of P, gquinguefolium cell suspension culture

i‘”%‘%E‘JF% ~ERBER(EDELTE —F
KRBT AESETE R 4 K
#.

BTFAEE2ERERER, n>k8
SRR PR, TR SR
BB SRt TR pH {2 (AR R S
DLBEAT TWIRE, SEHmE 2 Frm. KRB
5 B (R HE 78 B 2 3 SR O RS R B R R 1R
LR, PHEMITFHRIFERAY 5.8 BE

6.0 180

66
3 5.0 -
[ - ~—t
% 440 —~
g &
o= [
a o
-

120

13
4.0
x ) . 0
[+ 5 10 15 18 20

Period of culture (days)

B2 HHSHMERRENNRTE
Fig. 2 Time course of P.quinguefolium
cel]l fermentation culture
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4.9, A RFEpHER AR, URS}MF
Y 0 SR EI79,93% .

(m) pH EMTAHNEFSHANAE
B3R

W— b BB AR s i {EpH B 1k,

— 4% pH 4T E % 5.810,2, &R

s 3 fiim. PHHZAE 7£5.8+0,2 /Y,
AHEATHESMERNERMERTERS
B2, ARk#EENAERSES B K 0.2178
dw, /Ledf10.531%s TipHEER T8
th R A fby, Bk, B
REBVBRER, EkERTEREED

F 3 pHENEANEFSAMAERERNGER
Table 3 Effects of pH changing on fermenta-
tion culture of P.quinquefolium cells

pHfE  Bfit HEXOTHE £HEs aRaR
pH value Inoculum Dry weight Growth Saponin
quantity of culture  rate content

(g dw. /Ly (g dw./L) (gdw. (%)
/L-d)
Bl EEs . &
0.2
Fixed on 1,380 5. 22 ¢,217 6,631
5.810.2
LRI
Changed 1.745 4,28 0.141 0.251

1tsei f
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w8 B 6

B 0,141 dw, /Ledf10.251%, M kL
LERAUEN, WESARMNAERR
FAREYERPYPBEERE - MEETX
HEKPHE RS,

(A )EESHpERAORE
P R 2 e B e

(B mERE 7, NETIHEYH
%, HERMFE LR, HREESEENR

Feif ek F 550 0,2498 dw, /L
+df10,2138 dw,/Led, TR HERIER
MRS A E. ATEMENZNE
K WTTRATHNERERIIEL N,

AR AERER R T EMR AR E
HTFE RN, AN EREREREE,

FEEMEERE S 2 1,330d 0
0,026d-Y, FEFHEIEFRAER E E D

' F 4 ERSARBEHFAAMEERR
Table 4 Studies on the Comparison of P, gquinquefolium cell culture patterns

BRI e i gt e TR BRER 4 # R Growth rate
Patterns of Period of  Inoculum Working volume — Content of % Eiboy
culture culture quantity {Total volume} sapohin Absolite  Relative
(days) g dw /1) ‘ml(ml) (%)  {gdw./L.d) (d-1)
B W _ .
Statie liguid 25 . 6,60 100¢500) '0.552 Negative -0.214
EEER ' : '
Regular suspensicn 25 6,69 100(500) 0.26% 0,249 . 0.028
By ' ‘ . .
Fermentation 18 1,38 6000(10000) 0.531 0.2i3 1.330

. NER SRS RBETHN
0,531%, EFEEsfmfibiEs pr
AR RIH0.293%F00,352%, MIETF
REEREF Y. 3L = A s 0y R K 25
AN TS A LR I, kR SR
ARE, #aRERE, XI5
FrEERTLEE.
iﬁ%*ﬂaﬁu‘mzﬁﬁ?iﬁ%ﬁﬁ%?ﬁﬁ

SR

BiE i‘!52!“ I b /h$ﬂ£r-kﬂ.ﬁil:r?m =

s %
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STUDY ON MASS CULTURE OF PANAX
QUINQUEFOLIUM CELLS

Zhou Ligang Zheng Guangzhi Wang Shilin

(Kunming Institute of Botany, Academia Sinica, Kunming)

it was found that MS medium minus NH,NO, and added KNO,gave
a higher growth rate and saponin content than regular MS medium,The
growth rate and saponin content with the medium only added KNO,
(3300mg/L) were increased 65,1% and 166,2% separately when compared
with the regular medium, Application of oligosaccharins {rom Panax
ginseng and Dendrobium candidum increased both saponin content and
growth rate, Especially,the content of Rg group saponins was well sti-
mulated, It was more than 25 days for the cell suspénsion cultures to

produce saponins in large amounts, The curve of saponin formation.

lagged slightly behind the growth curve in cell suspension culture and

fermentation culture, The cell fermentation culture with a fixed pH value

was better than the culture with a changing pH value by itself on sap-
onin content,growth rate and biomass, The culture patterns of P, quin-
guefolium cells were compared at last,

Key words

Panax guinguefolium; saponin; oligosaccharin; suspension culture; fer-

mentation culture
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