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Time course changes in the callus growth and flavonoid content in St-20 line derived from
Scutellaria baicalensis GEORGI stem callus cultures were determined on Linsmaier-Skoog’s cul-
ture medium containing 1076 M IAA and 105 M kinetin.

When 39 sucrose was added to the medium, a logarithmic callus growth phase was observed
after the lapse of 20-40 day-cultivation, and stationary and decelation growth phases after 50—
60 day-cultivation. Flavonoid content increased gradually during the stationary and decela-
tion growth phases and the content of the glucosides, baicalin and wogonin 7-O-glucuronide
reached the highest values after 60 day-cultivation.

Among the carbon sources tested, 59, maltose accerelated the rate of growth of St-20 line
most effectively. On the 5%, maltose-containing medium, a logarithmic growth phase was
observed after the lapse of 10 days and a stationary growth phase after 50 day-cultivation. The
flavonoid content of St-20 cells, stationary cultured for 70 days in the dark, was found to be
increased (baicalin, 16 mg/10 ml medium) by the addition of 5%, maltose to the medium.

Brief light irradiation of the cells which had been cultured for 20 days in the dark effectively
increased the rate of callus growth and the flavonoid content of the callus.

Keywords——Scutellaria baicalensis; Labiatae; IAA; kinetin; flavonoid content; callus
growth; culture period; baicalin; baicalein; wogonin 7-O-glucuronide; wogonin

2 4% 35 (Scutellaria baicalensis GEORGI) DEH N ADERME St-20 TR T B IV AEEL 7S5 F 7 4 FER
KOWT, IR CEYERADHBEOHINGHRED B L OREEE (1~8%) DHEINIRY © o THRELELE L.
St-20 FROBIER ZEEBRTH L, WINVALEREEDC7IE/ 4 FEENEBARC I YRS SEET5 2 28]
Ehic. SENE, $EFELE LT 5% D-glucose, 5% maltose, 3~5% sucrose IC[REL, PARAEEL 75 HE/ 48 -
HEROFEBBLABHL, RUEECIY, 75874 FEENEORERINT 50, F7oh L AEEHE, HL A
FEDIDDEREDHBEHAL ANV ALK T B 7 58 7 4 FOEROMER L ORLGETOEECOWTHRAL
7D THET 5.

£ B 0
1. IHFNFTEHLZAOREE LS
BIERSY LR, W Lichdi->TH A AZ#E L, Linsmaier-Skoog HLpkizHz 3% sucrose 3 X U° 105 M TIAA,
10 M kinetin Z#ML, BERT 25+1°C, 308 Z X EREEERIEDEL, 10~197 BB TRE L7 St-20 ##
ERABHEN & L. —8&MoiEis 2,500 lux B FI2RRE B s\ CEE#% L 1.

2. WLRERETFHR/ A FERER
ANV AERIIBEREBRIRTREO ANV ZAD tube M4 OFWERE TR L. 758/ 4 FEEITEHY LREY L RE
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MREEK) 200 mg DREIEIEFEL, 50% EtOH % X 0 EtOH T4 2 Bl SN IERE 2 RINL EEARP L Li-.
EEZ, L FBEERDD OEEWRK” v < + (HPLC) B2 L7-ht» 7. Shimadzu LC-3A % H\ i4H ODS »
Z AfER. R & [FEE chrysin, baicalein, oroxylin A, wogonin, skull capflavone II, baicalein-glc., baicalin,
oroxylin A-glcu A, wogonin glcu A ® 9D 7 5 A~ L dihydrooroxylin A, 5,7,2, 6-tetrahydroxyflavanone
D207 7 vOFNEE OV TERRT -

3. Linsmaier-Skoog’s AW RXIEMTONILRERELTTHR/ 4 FEROEAT(LRR

Scb-St-20 #: (10 month old) % f\+C, Linsmaier-Skoog’s basal (RM-1964) :zithiz {44 EFASHE L LT 1076

M IAA }» 1075 M kinetin # 7 LR & LTt RM-1964 23 7 V-5 3% sucrose % ¥iin Ui s s
BHEL, BEET, 25+1°C TiE#L, 1BHILCHAVAERHELIED 7 78 4 FEBDERRT, 60H F
TERLEZEPRF L. 0 BOREX - ORBICHA oV ADREEBEEO 7574 FEETH 5.

4. 5% Maltose, 5% D-glucose, 5% sucrose FMEFEDOHILA&ERETTHR/ A4 ENY—L O AT(LEE

LR RSHE L LT TAA 1076 M, kinetin 107°M % ¥l RM-1964 EptisboOBE TH % 3% sucrose
DRYIZ, FhEh 5% maltose, 5% D-glucose, 5% sucrose VMU IcEEMTHA RER L 758 7 4 FERB
BERE L. 197 ARREERAZE VB LA St20 HhaBHEL, SERFEHMICBHERL 0B LB T0AMIOE &K
HINADERBIEL 77X/ 4 FEBEYERLE.

5. 5% Maltose, 57; D-sucrose JFIMBFICEHITIABHBBDOONRERE T TR/ 4 FERICH T DHRKER

1) SHERICE T I HRBEERER

St-20 #k#% IAA 106M & kinetin 1075 M EELHRMLH LV RM-1964 ZEXEIHIC 35+5mg O h L A% B
L7, BEET, 2521°C C0HMBEREL AV AL KBHTREECELICEZ0HLL, 1 BH~5HEEcoEl
MRS cbb, 2,5001ux, 2REEARTERYBIRELLE IVAERBSIV7IF/4 FEEEZAEL .

(2) REEHEICH(T I RBEHRR

RM-1964 Zptkziic 5% maltose, IAA 1076 M, kinetin 10-°M % ¥EinL C—%E B BES R TEEFRE, HFT (2,500
lux) LBEFT 12hr ZEDEMET TEREN 5~40 BEEEE, WVALERE7 IR /74 FEEYHEL .

= £

1. H@iEH 3% sucrose) TOHLRERET TR/ A FERDOEBAE(L
Fig.1 (£) WRTX 31, a#FArEr R St-20 HOMEHERIZ X {, WIOAMTETEL, £O% 10~40

3.0r
GROWTH FLAVONOID CONTENT 1.83
2.5L 1.0+ A
-+
=
o
2
@ 2.0 x>_’
] o
v Y-
> 2 ¢
~ [ :
o ] .5 o ’J =|
= S H
.E’ <+ :
¥ 8 ‘
s 1ol I
] o !
- ) H
o
>
© 1]
0.5} - {\
® 4
O i 1 1 1 1 1 Ao
o 10 20 30 40 50 60 . 0 10 20 30 40 50 60
Time ( days )
Fig. 1. Time Course of Growth and Flavonoid Content in Scutellaria baicalensis Callus Culture

(St-20, 10 month old)
RM-1964 basal medium, 10~ M IAA and 10~5 M kinetin. Static culture in the dark at 25+ 1°C.

@ baicalin, O baicalein, A wogonin-7-O-glcu A, A wogonin
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TasLe I. Flavonoid Content (% of dry wt.) of Scutellaria baicalensis Callus Culture
(St-20, 10 month old)

Culture period (days)

Flavonoid
0 9 13 20 27 34 41 48 55 60

Baicalin 0.26 0.68 0.14 0.07 008 033 0.67 0.42 0.04 1.83
Oroxylin-A-glucuronide 0.09 003 005 002 003 009 017 015 003 037
Wogonin-7-O-glucuronide 0.14 0.25 0.07 0.02 0.03 0.14 0.22 0.19 0.01 0.67

Baicalein 0.39 0.21 0.21 0.12 0.11 0.12 0.26 0.75 0.54 0.09
Skullcupflavone II 0.01 — — — — 0.003 0.02 0.01 0.03 0.02
Wogonin 0.47 0.12 0.17 0.16 0.12 0.12 0.20 0.39 0.45 0.05
Chrysin 0.11 0.02 0.04 0.04 0.03 0.03 0.29 0.08 0.12 0.15

RM-1964 basal medium, 10-¢ M IAA and 1075 M kinetin.
Static culture in the dark at 25°C.

ARIDOFEEEIAZ TR L CTE LML, SO~60B LB TII AN AR A o, ZOLEDHILADT T
R4 FERYREAMCEETS L NEREN L E X 5h510~40A 2, Fig.1 (45) &7 X 5 baicalin %[
KBEZ77F /714 FEENRCThIBVERR L. BE7 55/ 4 FOSBRAEOHBEBECH L,
ThERFE— 27 %R LI, 408 B CENE(ATH % baicalin, wogonin-7-O-glucuronide MRS RL, 4 LB
NTS0~55ACT7 7/ Y =2 v Th% baicalein, wogonin 2EWEART. DL &, BEEAOZLWEINED LA,
60 0 TUGHICEREG A ZE L WA 2L, KA, 770 2 vERIVTFh B EE LR L.

DD 7 7K 4 ¥EEIx TABLE I ©iRT X 5, baicalin, oroxylin A-glcu A, wogonin-glcu A 1133
CEHEEZARL, skullcupflavone I (E5BAIMNICITE DIFFERTRD HRIRA, 34~40A BLBR R4 ICFOE
BEOHMHED L. Fi oroxylin A, baicalein-glc., dihydrooroxylin A, 5,7,2’, 6-tetrahydroxyflavanone i3
BOLRIeh ot EHECH~NBD E, #AARE chrysin #%< 855 & L AMEBAITH 5.
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Fig. 2. Effects of Carbon Sources on Callus Growth and Flavonoid Content in Scutellaria baicalensis
Callus Culture (St-20, 19 month old)

RM-1964 basal medium minus sucrose plus 10-6M IAA and 10-5M kinetin. Static culture in the dark

at 25+ 1°C for 70 days.
@ 52 maltose, A 5% D-glucose, M 5% sucrose, — baicalin, --- wogonin 7-O-glcu A
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2. 5% WEMBOONRERLETFHR/ 4 FEROBAT(L

RM-1964 Rz o+ LT, 3% sucrose D HICFNFH 5% D-glucose, 5% maltose, 5% sucrose &
TAA 1075 M, kinetin 1075 M % EBEMICHEML, ThLRI0B S LAV ADAERE 7 IR /74 FEEXYERLL.
Fig.2 () Wit & 5 H A4 2R I\ Tik maltose >D-glucose=sucrose DJEIZ EEN L L, BIEEEROE
KRR L7, Fig 1 LR, SHESEEHI - 28i08MRE <, 108 BB EEmiic A b, 508 Bk
BIEHIC A 57, #¥# Fig.2 () T X5k, 5% maltose Fimcsit 5 baicalin 813, I L ALERECADL
BRT208 BEnb 4L, 700 BiZik 16 mg/tube & ESE% 7R L1-. 5% D-glucose ¥ 3sit % baicalin
DE BT maltose FMEEDH 1/2 DEBER/R LI, 5% sucrose FINCisit % baicalin 4 813{E<, FAMKCEL
WIS B uicds » 7o, wogonin-7-O-glcu A & 813, 5% maltose FRINTD A% DI R T-hS, sucrose,
D-glucose FHINTIE, TR SIEEIFOFER T LA ERDIer - T,

TABLE II it 5% D-glucose, 5% maltose, 5% sucrosefiinis D70 H IO ERER ¥ 100 Z L CEH L L DT

TasLE II. Change in Flavonoid Contents of Scutellaria baicalensis Callus Culture
(St-20, 17 month old)

Days
Flavonoid &agg(én
0 20 40 50 60 65 70
M — 0.10 0.23 0.28 0.23 0.44
Baicalein-glc. G — — 0.04 0.05 0.06 0.07 0.15
S — 0.01 0.03 + + +
M 0.18 9.42 10. 90 12. 80 12.00 16.1
Baicalin G 1.87 0.23 3.64 3.12 6. 16 7.20 8. 46
S 0.73 2.38 2.77 2.20 3.90 2.65
M — 0.15 0.19 0.19 0.23 0. 31
OroxylinA-glcu A G — — — 0.05 0.08 0.10 0.11
S — — — 0.04 0.05 0.06
M 0.17 1.99 2.37 3.00 2.71 2.10
Wogonin-gicu A G 0.32 0.04 0.47 0.22 0.87 1.03 1.03
S 0.15 0.49 0.54 0.59 0.87 0.68
M — 0.22 — — - —
5,7,2, 6/-tetra- . - . - .
hydroxyflavanone G 0.24 0.01
S — — 0.03 0.22 — —
M — 0.22 0.02 0.14 0.05 —
Baicalein G 0. 54 — — — —_ — _
S — 0.13 0.10 0.35 0.35 0.54
M — 0.25 — — — —
Skullcupflavone 11 G 0.25 — — 0.01 — — 0.01
S — J— _ J— - -
M — — 0.08 0. 06 0.03 —
Wogonin G 0.46 — — 0.03 — — 0.01
S 0.01 0.02 0.05 0.10 0.05 0.06
M —_— R R _ J— o
Chrysin G 0.03 — — — — — —
S — 0.01 — 0.03 0.02 —

RM-1964 medium minus sucrose plus 1076 M IAA and 10~% M kinetin.
Static culture in the dark at 25+ 1°C for 70 days.

M: 5% maltose, G: 5% glucose, S: 5% sucrose.

@ flavonoid content, mg/tube (10 ml medium).
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bHAhH RN T 7Y av 5,72, 6-tetrahydroxyflavanone, baicalein, skullcupflavone II, wogonin, chrysin @
SEIEL 5T B, T, 5% sucrose ¥FhniFiL baicalin 2% D-glucose, maltosefsns D F IR TIEES B
%#RL, 77V a2vTh% baicalein, wogonin [THMHICEWSE XN L40H B35 T baicalein, wogonin %73
BH X hi-hl, oroxylin A, dihydrooroxylin A (X% Hhlehs -t 3% sucrose FinEsd 7 58 7 4 FEEE1L
N, 5% maltose 115424, 30HBEL H»&ER baicalin S EOMINA RL 16 mg/10ml £t 7t -
f-. F1-, 5% maltose FRiNTELE L7 A4 AD wogonin-7-O-glcu A GBI OWT F O FEE L BETL L
AUt 5% sucrose @ baicalin G & & 2IFFEREOCEILMB AR 2.

3. NNABEBEORE (2,500 ux) FHETHIUVERTEREONLRERGS IV T7FIR /4 FEKRICHT 3HEED

HoOXE

Chart 1 &3 X 5 1 RM-1964 ks sucrose OfShiC 5% maltose # Fin L, 10°6M IAA, 10°5M
kinetin %L T 10, 20, 307 X D—EHHMBTEERK, U TEhLh5~40REEL, »VAERLT7 T
R4 FEEXTERE L. » 4 AERIIFEIEENHEL, 508, 0Bz FhiREWiiMor > NEFRERYT
L7z, 40H[EIREETERE S ~200HBMEE L0, KBRHOBEI M1 A OohT75X /74 FERE (B3
IZ baicalin &) oA RZD L. —F, BET TS50, 608%0EHEEOHEIIT, 5% maltose T 10.9~
12. 8 mg/tube (medium 10 ml) ® baicalin & &% 2%, wogonin-glcu A 1% b LRI, i, 5% sucrose ¥
I X % 60 H DEZBIZ B\ CTBRT CTOESEDIZ 5 2%, BEArCoEE X b § baicalin EENELS k- TW5. L
TedioT7 787 4 VAERCKHT2HHRIEOBBRLBEC L Y BMPCHEEIRD Z LAHLME LT

Chart 1 ZR3 X5, 20~30H R T TEBEL AN AR KEHCBT BB LI oh v ANTRNICES
BETZ Db ol £ T0RKEBETHER FEIL0EF I BILCBEETHEROLOXINEL, FHix
20HB XD HEHTTREL - St-20 %% 1, 2, 3, 4, S BEEKEL OUNEL, T07 584 FEROELEHAN
#- (Fig. 3).

DA baicalin FEII M) 12hr HEH IS T LE, RRFESWNTS. cheihds, XFEE1RE
D H N AHBD baicalin FEHASLHEMD 0.48% LS EAL, HOLHLCIERNL V&L o T 5. KRHFHHNER
{ieBEoh, HEBETOHBTIEI2~3HETZ v e 7 4 AR BIE XI5, wogonin-glcu A 1XFEH s ¥fisRIL
HHLDODEEN0.1% BETRELEFHIRD LR\, S BHEOBERETHRETS L, KB L-1BET
3T baicalin, wogonin-glcu A & HIT[FAHED R & — v TRRRE I B HA R TS BETRIVTho 7 7 8

Culture period(days) Flavonoid content: (mg,tube) Growth

fr. wt.(g/tube)

0O 10 20 30 40 50 600 1.0 2.0 3.0 4.0 5.0
T T T T T Y T T

T

....... —baicalin 1.42 0.13

NN\ -wogonin=glcuA
==—oroxyrinA-gcluA

.44 0.10

b

1.53 0.22

st aean s s sas asennens e enesan e s nsnnses {Consnnnsnnnsnte 3.03 0.24

.....................................................................................

AR s 0.68 0.05

9sojTew gg¢

2,24 0.12

2.50 0.06

3.58 0.10

2.83 0.11

2.86 0.09

2.44 0.10

950100S %G

2.14 0.25

Chart 1. Relationship between Time of Dark or Light and Flavonoid Formation in
Scutellaria baicalensis callus culture (St-20, 17 month old)
RM-1964 (minus sucrose) medium with 1076 M IAA and 105 M kinetin.
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Fig. 3. Time Course of the Baicalin and Wogonin-glcuA Content of Scutellaria
baicalensis Callus Culture (St-20, 25 month old)

RM-1964 basal medium, 1076 M IAA and 1075 M kinetin.
O light, @ dark

74 FABRTOER S NEBNES - T\5. ZOME, BiTsre 7 s VURDBIAT A 7D EHEL, BT
BEFTH 5.
% 23

&3z HAAD scopoletin S EIE, EHUCHIME NS [AA, NAA DRBENE < shiligns 525, 2,4-D Tk
BB hir\~. 7 kinetin #¥iint 5 & TAA 1T X % scopoletin OIS~ D EEF ¥, TAA RRBECHLE
LT % scopolin (scopoletin O ft#Efk) 1L BT S h B & Skoog H® 13 L T35, %/, kinetin & auxin
DOHFHBEELD, A4 AR D scopolin & scopoletin O FHBIFRLZ 45 D MIAN~D BITRZ AL T0%
ERNTD., FRBEA YLV B3 AEERTRNAMEDOBBUX 2 7 3 A F H AV AT TE %  BAEE
3BEENEETS.

LEOBHC L FuT, kinetin QMM T T A 2 4 FETOAMCHI - THlEMC e T HRNCERE LD
LEx RS, 5% maltose DEFEMOBE, » A AERIB I LS00 BT A -7, 7587 4 FERIRS0
AL LBEML, 708 Hiix “43K, ®E” o baicalin §BICIUHT A2EARLACZ L dHLTNERLEELLR
5. %o, 77V 3 VST TEREIMEL, baicalin DI £ B\, HINICED LRI E )
»7-. D-glucose, sucrose ¥EHNE; D baicalin & B iEBEMM ST » T 5% maltose @ baicalin FE L Y}

Bd DLt
PLEDC sk, 10°6M IAA & 1075 M kinetin RANESHIC 35\ CiZ, $EE L LT 5% maltose DM RIFT,

MO RT7 IR 4 FEELLMERNCERL, REsERTHD LERIND.

— R EDOYEGEDFTT7 78 4 FERCIXOFENBEETH LY. 77K/ 4 FOEEIBRPTY
HINBNY, HBEHTHC LRI VEERERDDZENTERY LOREVRLLID.

YR DLk, Chart 1 RLA X 51 5% maltose FIN TR TEENEYTH D, HORENE S
BRI E WA EER A2, Heller 51013 <+ ) ORASEFRMARCX L BHTH LRIV 77K 4 FEHE
hOESENBRIh, F1, Hahlbrock®s1® OfEICITH, ) DAL ATHEENTL D phenylalani-
neammonialyase {E#:%> flavone synthase (EtEM LA T2 L BRRTWB. UL a# i AF a0 AHBTIIEET
CREWEICHY TS 7 T8/ 4 FRERLAEZ EREHERFECIOEEL OIS, ¥R HENC BT
T2575 %8724 V&R (Fig. 3) ©oWTIESHI LSBT HFETH 5.
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1) 3% sucrose ¥iin RM-1964 FLRERZHCLI H 4 A D4R HIFRIT20~40 B IS BOEAERE, 50~60 B & ¥4 m
TR, 7584 FEETEEEEC L v 4 inL, A TH 5 baicalin, wogonin-7-O-glucuronide 735
EEAR L. $1:50~558HT7 7V =2 Ch % baicalein, wogonin 2 E\MER TR T A BIC60H T Filks
fEREFE L GWENER 2 RT. A Ao 7 558 7 4 F baicalin, oroxylin A-glcu A, wogonin-7-O-glcu A 11315 H
HotERxnTs, skulleupfavone 11 (3EEFRIMTIT F ORI D B ic\s. F1-, oroxylin A, baicalein-glc.,
dihydroorxylin A, §,7,2’, 6'-tetrahydroxyflavanone (3723 B /s A%, chrysin (3 (4BFD) HERCHNEENS
W2 EMB LML 5 T

2) 5%%E (maltose, D-glucose, sucrose) FEiINDEE D H v AR ML 5% maltose > 5% D-glucose= 5% sucrose
DIFCAERN X <, ERFIICEL T, 108 B2 b, IEHEEIIC, S0 B FfcA . 5% maltose ¥
M X > CTIOBEBELL 7 7R/ 4 FOWEMMIT ¥ D, 708 BiZix 16 mg/tube (10 ml medium) & 7%, 5%
D-glucose 7 maltose ¥sind4rC, 5% sucrose ¥RINTIL7 748 7 4 FERITEL. WThoBgd §5,7,2,
6'-tetrahydroxyflavanone, baicalein, skullcupflavone II, wogonin, chrysin ®4&IT{E\ .

3) 5% sucrose ¥RIMZIS\T, 727V =2 v Th5 baicalein, wogonin WG H S E LR, 08 ET
baicalein, wogonin & #iH L 7-.

4) 20HEBRTERELTV, TORINFALMET CRET 5 L EIM CIXRHE1COERTH Y, THICL
AN ADEEALDFRD biTe.

Abbreviations: Linsmaier-Skoog’s medium: RM-1964 medium, IAA: indole-3-acetic acid, baicalein-glc. : baicale-
inglucoside, oroxylin A-glcuA: oroxylin A-7-O-glucuronide, wogonin-glcuA : wogonin-7-O-glucuronide.
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