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Abstract; The kinetics of cell growth and nutrient consumption were investigated in cell suspension cultures of Co-
rydalis saxicola. The results showed that the pH value decreased during the early period of cultivation and increased
later. Total carbohydrate and nitrate were assimilated gradually throughout the growth period,and the absorption of
phosphate was the fastest. The growth period of cell suspension cultures was around 20 days with the highest dry
weigh and fresh weight of biomass on day 18. However, the highest contents of alkaloids were obtained on day 21,
with 8. 22 mg/L of dehydrocavidine and 4. 31 mg/L of berberine. These obtained results indicated that nutrient con-
sumption was deeply related to cell growth and biosynthesis of alkaloids in cell suspension cultures of C. saricola.
Phosphate was absorbed fastest, followed by nitrate and carbohydrate. It was suggested that phosphate and nitrate

were the main compounds, which had effects on cell suspension cultures of C. saxicola.
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RFREAL . B S (W IRIR S, 1982; KL%,
2002; M & H,2003), BT AREERNETFMNE,
FIEAMNMKERZHEY, SBEEERERZ.
B, ALEEBEFRXEMRERREESHER
ERR SR UREF XM,

Y M EFREAARAREYBEARF ZHEYE
FREEFEZ — (Yang %, 2001; Ramachandra
%,2002;Cheng %,2006) ., WAESZ I A 3% 40 Y
KRBT KRR A B E R IR E SR H T
%, RINELBLX EHEWHRBEE KR, F
WERPERBRER4ET /DEER S E A YA
43 (Cheng %,2006), H FIEFHAMPEHELEY
WA EEMRURA MG EE RS, A s RE
WEBEFET SR EEYBHITREREE. AT
RESHEARAEYHRYSE, RBHAEHEZE
WER,LETHRERFEEFIEPHARERM
EYIRE S RIE, L REF Y RIEFEN 3SRk,
XX TR R E B RS ARA D, RI
YERIRW IR, A BB R IT & & 5 B R
M EFKY, S EAREFRENHRGEH, W ER
EHRABREFREEREM. AXEFERARTSF
BrdBhaBs9RMNER EYBEBURKE
BEEFRYBIHAN SR,

1 Mok 577

1.1 LA

BHE R T YN R B B RS SR
(Cheng %,2006) ., 35 A ¥ R A B5(Gamborg)
B3R, 7540 0.5 mg/L 2,4-D,2 mg/L BA,30 g/L
WEME. T 250 mL =M, 5% 80 mL 55 M#
TRRIESR BMHE 10%(W/ V), F25°C,130 1/
min $& K 57,
1.2 pH EHH R E

R PHS-2C B BT (¥ 5 1 835 F1) 2 3%
ARAEDWE
1.3 ERNE

FEESENE. R 1 mL & LK B
WA 0.5 mL DNS, B FH KB F M 5
min, U EFE 520 nm &b # K S61E , AR HE#E 2 it
BAFHEE. BHEAENE K 1 oL B4R
RIEFRBETRED,MA 1 mL 6 mol/L 388, 7
Bk 4L 10 min, 37 BRI K Y2 30, A 2 % B

BLAN, IO S8 PIBEEML, €E5F 10
mL, F5f] DNS sl e B R . FIRAXE
BREESE. BE=HRKBEEEE mg X
HEOBBESH/ARER. BESENE . BM 1
mLEYHBMNFERBETAE P, MA 0.1 mL 2
mol/L &L ME W, EH /K P 10 min(FHfE
RE D BRI WEERE, LR EZRMA
1 mL BE BB ,3 mL 10 mol/L R, #5HE
A 80 C/KEH IN# 8 min, ¥ & f5 F 500 nm 4t
WERAE. BEREHSITEREESE,
1.4 BEGEE RO AE

B BRI EMRREF (BN S &.
MWERRR 1 mLEYHMBHERBRTRES . MA
2 mL 7K1 3 mL EHHAF , 3L BPIR A, F 45 ‘TR
T4 25 min, BUBARH ZZ R, WE 660 nm ALRIEE
. REGEHZITEBRRLSE.
1.5 HEEAUE

WA 1 mL &SRB RB WA 1N 2]
0.8 mol/L B ZER4N 4.0 mL, &5 )G, MA 20 mg
BB 330 20 min, U8, BUIEWE 4 mL, A 1 mL a-
BRGNS 10 min f5, W E 540 nm ALY
WAME ., RI\FEHRRITEHERENSE.
1.6 &HBAE

WH 2 mL & HABEABE IR, N 3 mL B =
A0, 1 mL 1% M HMER RS . = LR35k
%3 BhK I 15 min, BB MK B G, [B] 8B ¢
HFEKFAH 15 min, AT RO EH W
EAHMEATBRE, B -ME5EERNE R
R4, 78 580 nm Tl E W GME
1.7 @A KHED

AARR;ESHEBERREERBIET 21
307, 18 BIA 4l MO A B A5 (R RS IR R vk ik T
BERBERBE.RET 50 CHEPREESE, %
HERRTE. UBKREPHTEEIARERY
W HE .
1.8 BAEMEEENRE

2% Cheng 5 (2006) I H ik, Bt TR
WIS B WK, K W BRI 100 mg 40 g A0 48 &, B0 5
mL 750 ZE(E 1NEBR), EHRTEFER 3K,
WL h, i ERVIE, BB AEKAZ pHY. 0,4
JER 5 mL A7 FE B 3 R, M BRKBEBRM, &
T IEWNGET A 0.1 mL FEBEFER. W
5 mL 355, 2K pHEXN 9.0, 854 5 mL &
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PFREE 3 W, B IFHE VAR, N> B KBRS, L I8
EBENAET MASEPEEMRAH. LS
0.45 pm JEE, B 10 pL B+, R A Waters 510 #&
(L ,C18 #£ (Dikma Diamonsil, 5 um, 250 mm
X 4.6 mm), WK ZHE + 7K (40 : 60), %8 F 3D
AN 3.4 g BERR 4 1.7 g SDS, B P K 345
nm, H & 1 mL/min, HB: Z2H, R & F. 0.08
AUFS, #GHhEYREBCBEHARMBFEREPN
EYREE.

2 HEREAH

2.1 S EREFE pH HENEWL
RGBT M pHEES 0~7. 0 18 E
W, BEREEF AL BIEEH EA . RETF
M, Z10d5HEE2EEAME D,
2.2 EHFHHHERETH
HE2ALUES, SEREERNERERSP
BHTEG. TR 6 I, THRZE.6 d5, ¥ & THR
HLOCHEERMK O, FHHREERFNN 10d 2R
FEMK,10 d B, EREFB P CILIFR WA BN,
RERMEEEEFOBEZEH AR FIJBE,
ZJE M AL, B FROR B 0.
IIEFHBEPREFEANSARHER
H3ARFRFHBREMEARWE T,
SER A I RO AR X R (06) LA BR SR AR Y AR X T BE
P, ZOdEEHEMKER., MHREEREEE RN
A7 12 d FREER, Z R BHHIEFRET L,
2.4 EFUENIEFRBEBREEE
ME 4 Fin BRI EERE RN G 6 D
SRIRIK REBRRBREZE LR SER K. ZEH
B ZHPIEET L.
L5 EFABRRESHEARERK
BEEARSIFERGERKAS N 204 £,
o i 468 T TN T EE 38 KK AY B AT Bl SR AR (B 5D, 7ERE
FHAT 6 d AMARER, FHENERN,.ZA,
AP BRERK, MIERERM. B 18 dHEMT
ERRBREE. SEFVHEL. AREEHEK
T3fEEA TERBTSMHAL. 18d )5, Hi4E
WEBETRE, #FAREH.
2.6 BEAEPREDEE R
Bl6RBREREMRUBFERIBEPEELEY
BAERER. REFETEXEFM6dEHE
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Fig. 1 Time course of pH value in liquid medium.
Values are means of three independent cultures,
Error bars represent = S.D. The same below.
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Fig.2 Sugar metabolic curves in liquid medium
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Fig. 3 The metabolic curves of nitrate and
ammonium in liquid medium
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Fig.4 The metabolic curves of phosphate
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Fig. 5 The growth curves of C. sazicola
suspension-cultured cells
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Fig. 6 Time courses of alkaloid production
in C. saxicola suspension cultures

SREE IR BB SR, EAZE T, B
Fevk pH fH7E 5.0~7.0 Z [ A4k, BB, — &
IR, SRR B pH T R 548 9 40 I RO 3R
FEPR NH, " A%, L8R M RKBERRT N
BB g K R BER LS B M IR B (305, 200D),
FAN MR A R P, REX A B E pH EH AT
RS , AR — B & RSN IR, AR T 40
A EHERRE.

B EALEIERE PN EEREMRSE. B

MR AR R B A TR R, RN
FEBLNG , HEA PRI AE K 3 SR VR R A K @
2@ 2), N ARTEAREE. T8
B, TSN E -2 BN EEE X IER
TSR R R KB AR R UK . KRBT
BHEESE 1SN ~200HWERKBRIEEES
R FLBTERETEEREFRPABOHER
(B 2), REIEM 3L R R AR AR ERRAK
— B R . EREEEFEP A UEERES
GBIER L B RERFIEFREBERNER, BEREL
. ARUMEARER AT NBMEREEE
MR WENL . BEER, AF THARAEK, Rt
WA R T REARAE 7 A (K £ W4, 2003) . MR
FERPREQOHAEREYHE FRTAMER
REWRF A BT 25, RE%ECFAIDERR
BRI IR, R BRS¢ Rl s
R R ERERRNE B 16 RAEEMRELBHER
W » 2 J5 40 I BB e UR AL 48 T A K 32 L

BS i E P HRAB EERHSRNOY) fg
SRANHY), BEFRLRF, EERNOEET R
EHREBIWSRMEETREERE (B 3, KHE
HEAMRMAERKESR. RENHEYHRKEK
AR A A A R 2 R AT D 8 (Akita 4,
2000 , FI FIXE 5 1 e 1L » 4 9 40 I — AR AR S R A
NH, ", B/ EF A NO; . B2 5HAHNEE
REFRFSERFEF=Y, 0 6-p-HEHE.6-p-R
PELUL R ATP % . MRABRERELR, &IFBH
R RE AR K S A, R R, ARSI, A
B A B R A9 R AR AR (B 4) . Ashi-
hara (1985 PR T BB LR B MIERBT . KF
A MEAB, AR B RER Y. 258
BEHR .DNA.RNABRAEREORSE. A
WL B BR R X E Y A A K R IR R A A
ERAYERM, RR/K PR R R 5 40 0 4 B AR
REEBUHERFRHN. EHEHF Q06T EHR
BERELAMRFEREARMEFEROREER
ZRABRKBEREERENTSRETYHREA,

EAFEARSTHERIEF B RBETE
5 A A R A R AR R A B DA G . 3
B EFRYRIEFRRE, ARERKEE, EYHE
B HEAREERMG B R RE g Rk, A
HEERRHEHRERMYREM, EUBNEE
REFF. BERENY, 8 TEFHEHYHEETHRT, A



6 31 REE. AREARERSERYBRBHIEETR 799

Witk K2, AP EHAZE TR, EYRK SR G
BEZPEME. WA REARBEERIRT, K&
TR AR HFEE R, RABSRA>HK ERETR
t TCHLBE I FE R R, L o U B 7 40 MO A R A
KWL RER, 3R R BE 7T BB B & 5 3 E 4
MR FEERAE. REHEEQOODETRES
BIFARE SRR PR ABRRE R AR
HEHWZ . BERIE2002) FEBF T L 42 MB35
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MR ARERNEREFRER.
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