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3.2 EANFEMERAGHR . FAMNEZEERK
EEAM I FEAFETR. KERLBRMNFRA
B RGBT BB BT, IR“FR7; RELR
BEEREG BT BRERE, IR EA”, E8KX
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3.3 HFAINEEANEBENRT . A8/ FHR. E-

AR FHEERRT . BIRRY, ERPERETH
BAREZAN 205, EMEHEEERL 415,77
THEREZEK S5 BEFATERBET . EFEEN
FTHMEMEESBERET > ERTE>ST M
ZRPERBEE>NT>ERAT . FRANERAN
BArEIM A ERBER. AHPAREBRTZH
WERERRLARAGHARERHRERT . BILHF
AR RTXANER . ERPE—BLUER
Ay, XRBE . RPFERM TS HFBRETEME, X
FHERBSEANARER . AFTHE LR,

3.4 MTPHBRTHFRSHTHTHALH P&
AETHNERTH TR EBEMSTHERT
Mrf, AEEMERIES BB/ HES
ATBERREAL . AR — BB,
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Regulation of callus culture and baicalin synthesis in Scutellaria baicalensis
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To study the rule of callus culture and baicalin synthesis in Scutellaria baicalen-
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sis. Methods Callus was induced by plant cell culture technology and the content of baicalin was deter-
mind by HPLC. Results
in S. baicalensis is: MS culture medium, 60 mmol/L (NH," : NO,7=1: 1), 0.5—1.5 mmol/L KH,PO,,
80 g/L sucrose, 0.3 mg/L IAA, 2 mg/L 6-BA, and 200 mg/L peptone. When it was cultured for 40 d,
the total biomass reached 28. 7 g/L and the content of baicalin was 167. 4 mg/g, which was much higher

The optimal culture medium on the growth of callus and the synthesis of baicalin

than that of wild S. baicalensis. Conclusion The growth of S. baicalensis callus and the accumulation of
baicalin are not underway simultaneously; the callus grows first and then its secondary metabolic products
synthesize. It is obvious for sucrose to regulate the baicalin synthesis. When the concentration of sucrose
is less than 3%, it could only promote the callus growth; when between 3% and 8%, it could greatly in-

crease not only the callus growth but also the baicalin synthesis, when 8%, both of them arrive to the

maximum content.

Key words ; Scutellaria baicalensis Georgi; baicalin; callus culture; HPLC

BEXENBEB MY BE Scutellaria baicalensis
Georgi i) THRMR , HEEKET REERBRE.ERE
FERH, SEMHEFEE, HE H (baicalin) B H
FEARBESS . BOEHAINESERRFTEULR
FAP B HIVEI MR A BB E a3 T
TR BRSNS EEE, UREYBEARER
HROSWHAERETEAFEN A, BZAA
IR 35 e e

HAENI S HAE RO R FTEEPE
REEARFMFAAERRERRERBRERH =Y
BB, N ARSI A S S R R SR R LR
HEEHEBEAR  ARPEAENFERR, ARATLHER
M EHH BB E TR . Nishikawa Z000%
ERRFFHE ATCC 15834 FH M Ri-FRBLF A T-
DNA FEEGIRFAGAHAL L. BERHERR,
BT RSB RMREE I, R J S A R
FYR R ALK E R E N Y
BHE NI REAHAER REFEREARB™
VREHSRARETHRE.

1 #EE5A*

1.1 X8 B R AR B3 U (Waters, 2487 %5
W] 2% , Breeze 8,1 T {E ¥ ), SPX—250—GB ¢ 3%
FEAE (LM EST R, IY98—3 #7540 M b B
LT HRFZR BRI, ‘

1.2 ANS5HHK . AEyEiEsd, PEEZER)
EwAERARAE, K(EEBA . ESHFXRE
(PEZGGHEYH SREN , KR Y R AR %K.

HEMTHILASENERLVEAFAEXRE
2T REHERBEHHBEE.

1.3 HERGHALAREIEF
1.3.1 ®HEREHORG -MASTHTFHARKE

VETHEHA 75% P HE 1 min, FA 2L KK
MPIBE R IEE 10 min, AFAXLXE KL 5 K,
M EA MS 2 (f i 0. 2 mg/L 6-BAY L EH
HE, KAEBRARBRKRBIHEH.
1.3.2 HERAGALWES - REFKEN 0.5
cn ZAMEEMN THEFIEHRE . MSH+2.0 mg/L 6-
BA+0.20 mg/L IAA 35 B, P & /8 3%,
pH 5.8,(25+t1) CHEREFR. KAEBEKRBWAG &
EHRFERFELBIAKEDBHAGALR. 6 AR
BESEOAGHAFITHRRER, HEREXER
BRREFRE, BEgR 2~3 KRG, PAEB 3R
e BBHRA,
1.4 BEXRAGHARERREFRE LN KESE
EH W E
1.4.1 BEAGHLEKNE. XS GAL8M4E
KEAPKI4O0dELA MEEK 40d FRERAGAH
L RERGHRICHERS TR, B 60 CHAEAS
MEFEE,CAHAAGALNLEDER. FREEMNE
(4 100 mL BHFREMN 1 OREAGALAKKE.
1.4.2 HERAGHAPESHFONEM . 6%
14 .0DS &34 (150 mm X 4. 6 mm , K& & F 585
FBAERAED, B8 K-F BE-BEM 47 :
53:0.2), M :280 nm, 1R IR, HER 20
pL AR E 1 mL/min.
BHERAGALAERBRBOH L KM 0.3 ¢ BF
BB HE TH, i 50%Z B 80 mL # 7 B #& 20
min, FAXZE 100 mLFEBR EBE® 1 mL F 10
mL s, AR RER MRS FiHEHE.
R GERAH & HERRESEXRGER,
A MEECAR 0. 12 mg/mL ¥, YE R % BB S 7V
PRAERN R H 2% B 0. 12 mg/mL Xf B G, %
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— 5E B bC f) F P B R AR 120.60,48.38. 4.30. 7,
18.4.11.0.2. 6 pg/mL BB W, £ 20 uL,. FEAR
WAL D REWSE ., LAUR RS, 4 ALY i
RN NLIRBEIHAFR.Y=78 776 X —47 513,
r=0.999 4, & HEFE N 2. 6~120 pg/mL,

W A U E BRI EA RSP R
FEHNE.
2 &R
2.1 ARKEMEEFAGHERERKMEFHERR
MW ERTHE AR EFRMHER 4R
BB EERGARAERNASTERANGY R, &
BREL ALUESL, XX TFTEEAGARAERE
RESHHWE ERE - MEENKE.

1 AEARENASBHHALEKARSERD

K @ERERRRE3 %)
Table 1 Effects of different carbon sources on callus
growth and baicalin (concentration

of carbon source was 3 %)

B OB SEMNE/ (L) TENR/(g-L°YD EXHF/(mg-g™)

HEM REK 0 0
E3:2 ] 77.5 3.13 RER
E R 110 3.95 16.1
i3 256 8.73 30.2

2.2 ARAENEERENESAGHAREKNE
XEFENEWE . EX 2% ~10% B .6-BA 2.0
mg/L.IAA 0.2 mg/L B MS iR P EARGH
AEROdF . MERGARAERKREBRNESH
WE.ERLE 1, ATLLEL, HESFEPERER
BWRENEN, aGAAEKEHBHE N, B —
ERBWE Q00 g/LE . BEERGHRAERKNESF
HHREHRZANH . BHEER,. AGALBAN S
7K B BA B Hb B & PR 00 FE T /N (W 96. 5 02
B 84.4%) X RERIEFRET B BEEM . &
HEHHAREATM S . FE 20 HBEREDHA
ARESH FEINFEPTFRAER. T SHERS
REFHNBILFRZ 3UMBEN 5 5. MmMERY
FEREREAATESHNAGR, BE—SHENA
PHAGESAEK.

WA T i — BB EESHE R AE, X
R 3V MES AGHRA N IS 10.15,20.25,
30.35.40.50 d T THEHME , ERAE 2. 7]
UEH BEHFRNAER20d FHHEAMR.25~35
d WRFEABRH . PEFAGALNERNTFTH
MR RIFAREZE,  MEEEKEER.
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1-ROHAEKHE - HEFTFHRCTRED

1-callus growth yield 2-baicalin content (same below)
B1 FEREREEENEGHAEKH]
KEERNHEW
Fig. 1 Effects of various concentrations of sucroses

on callus growth and baicalin content

RAUGHAFREKER /(g1
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H2 RFESAARHARER

Fig. 2 Synthesis regulation of baicalin

2.3 HUBEMYNEFAGHRAERMEIFHER
BHF W . —BAN , A — 27 P Yt & i 4
HHEPERAN., ATERAINEMYNES &
GHAEKMNAZFERYEE.ZEMTFAT . &
BRABEER 3 ALY HMEN 200 mg/L, KL
RRAK2. TUEL . 4AHENEABYERIARS
AHGEHAARAERK AN ESFEHRRRAERKRNY
e, B AGAHAERNBEF TR BERE
578 A AT BB BB O R o 7 SR S 9 o B A BB
£2 ANEMBAAETVGEAREKMESTEROEN
Table 2 Effects of various organic additions

on callus growth and baicalin

AHHLE BENR/ FEHR/ BE¥H/
pink ] (g+L™H (g+L™H (mg + g~ »

po i 256 8.73 30. 2

4 g% 261 11.3 24.9

HEARk 293 12.1 27.4

a5 ) 142 6. 33 9. 04
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2.4 ERBAWYHEMNEZFQ/GHARERNESHF
AR LE 3, WTUER,2MMA NAA,2,
4-D,1AA,6-BA M KT 6, X RAGAHARAWEY &7
PLIAA 8K, B2 m KT #M 2,4-D, JLFARER, T
HEHFHEML NAA BF. ARMERKBENTYRE
HEMAR,IAA 1 6-BA HE BRI . AV RBMES
HHBEHRE,NAA M 6-BA WAABKZ M 2,4-
D #1 6-BA & . HA AL EERIL.

HEE IAA KRB HER 0.2 mg/L B, £ Y]
B 6-BA FRBKENMATMHBHEM, X 6-BA K
F3mg/L Bf, HAKBEHXHBHS . HEXHFHE
W 7E 6-BA & 2 mg/L B}, H 6-BA & 3 mg/L B K
L 40%, B BB KMH (30. 2 mg/g) (A 3),

%3 L#MEKEPDRERSQGAEALEKR

HEHEFROYE
Table 3 Effects of various growth-regulators

on callus growth and baicalin

EX 3] BEEINE/ TEHMNR/ BEH/
ik L (g + L™ (g-L°H (mg - g™")
6-BA 148 2.12 6. 50
NAA 68 3.30 11. 6
2,4-D B/ 0 0

1AA 103 4.63 5.91
KT FEK 0 0
6-BA+1AA 256 8.73 30.2
6-BA+NAA 215 7.35 22.0
6-BA+2,4-D TEBL 0 0

EKBATYRABMERWERKER 0.2 mg/L AF
fnet,6-BA 25 2 mg/L, KA K 0.2 mg/L

Growth regulator was separately added by 0.2 mg/L,
when combined, 6-BA was 2 mg/L and others were 0. 2
mg/L

Y/ (mg-g™)

BELLEKIER /(g1

0 1 2 3 4 5
6-BA FIHBWE /(g- L)

B3 AEERRERN6BA RGHARLEKMESH
b §:ok A0
Fig.3 Effects of various concentrations of 6-BA

on callus growth and baicalin

HEE 6-BA WRBEERERN 2 mg/L B, £ YR
BEA IAA B RAE, B IAA W REBEEH KT
BB 3% 0, 1AA 7E 0. 3~0. 5 mg/L BE BB KA,
HARF 1. 0mg/L B, AAGAHAAERK XZE B
#l. REFHRBEN 0.3 mg/L MBI B KMHEG3S5.7
mg/g) ,BEE TAA JE R BE i 38 In s BE 0/ i s
(B D,

12 ) 40

WA/ (mg-2 ™)

AU AERKIME /(L)

0 0.2 0.4 0.6 0.8 1
LAA FIFTEIE / (mg- L)
M4 FRABERRENI AA SRS AREKNRTH
b {02 20
Fig. 4 Effects of various concentrations of IAA
on callus growth and baicalin
2.5 ABENEESHAGHREKMNAZHERROY
W AEYBBHREFEERA—ER YW
BERENREENRR EMUEZEREMBRE N
RFE B BBARGERMKRERBYHERA
AL, AERAHGHAERI NHS M NO,- R REH
ZHH, RBEMNBAESAGARERMASHERRY
HMER ALK 4(BRMKER 50 mmol /L), HFRE
Bi:NH," : NO; 2 1: 16, EMEMALEHHE
HkBIER.
£4 NHAANO, RELFAXMGHAALEKANRSH
RREEW
Table 4 Effects of various nitrogen source concentrations

on callus growth and baicalin accumulation

NEL* ¢ NOs HENR/ TEHE/ BEE/
(gL (g-L™Y (mg + g~
1:0 FEK 0 0
0:1 86.5 4.73 5.91
1:1 197 10.47 34.88
1:2 165 9. 34 11. 87
2:1 144 8. 65 4.82

BENH, " : NO;, F 1: 10, EFEPUA
WETAKEHEREN, & E N 60 mmol/L &,
RGHRERKEFA1.32g/L), XX FEWEES
(37. 64 mg/g) ; B &35 120 mmol /L B}, MGHRE
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KZW BAEHEHRBBWE EWALG. 76 mg/g). B
M, BEHKBEEKEN 60 mmol/L (H NH,* :
NO,k1:1)

2.6 BIMEMNEAZTVGALE KBS HEHREN
Ew.0ES5, AJUFEH, Y KHPO, Z£E/MF 0.5
mmol/L &, 4 ¥ B B & KH,PO, ¥ B & 1% tn i 83
B, 7E 0.5~2. 5 mmol /L B4 NiEEAK. &
EHMETE 1.5 mmol/L BT ABIH KIH (26. 73 mg/
g). HK,KHPO, K BEAHEH,LL0.5~1.5
mmol/L BHEH.

16

oo N

o~
EXTY/ (mg-g ™)

BHAMGVEKIMER /(g L)

(=3

0 O.JS 1 1.5 2
KH,PO, MR % /(mmol-L ™)

25

5 FERENKHLPO, MBGHALKNASH
b {00 2]
Fig. 5 Effects of various concentrations of KH,PO,
on callus growth and baicalin
3 itig
HEERGALAWERAMEE TR R AR
PoMEEERKESR ERNESZHEHARAEH
BHRENEREDT 3K, BEBEHBHAR
WAEK, B EEFFR S RBA RBIER, YR E
3% ~8% it AU tH AR B B B A A KRR A AU
M. AERAGHANEREREFSRA B,

B 8UE —EWABBKE. EER—FMAELER
FL,HESHEN KBRS RERFEHT  XATESHK
NARBRABEEEEAR . XTBRERERXRARET
BEXHENRBRBRHEM. B BEERGHAREKA
BEFHELZZHEFRARER  AHRER
ZH HERAGHAE KRS HER BB BIER
R AEEAREFEMS FRFEWRE N 60 mmol/L
(NH,* : NO,” % 1: 1),KH,PO, ¥ ¥ 0. 5~1.5
mmol /L B, fff i 80 g/L HEHH,0. 3 mg/L TAA.2
mg/L 6-BA 1 200 mg/L. BHPK25+1) C,HE1E
. MGALIER 40d, £ Y RIA 28.7 ¢g/L . BEH
B167.4mg/g, HERTHARENE.
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B E.-BHN KREROHARLFAEMEFNEERFREFRRZINER, A&k YR 0.3~0.5 cm MIRRA
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