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Z YIRE M bR AL ( Varioskian flash ) | b5 AL % H]
WM (AHLR) K. Waters 2695 S 30RAH (4
JEAY , Waters 2996}z 45 [ 51| 46 #% , Millennium 32
TAEuL, Agilent TC-C i 8%+ (4.6 mm x250 mm,
5 um), X BR 5B 8 4 (0867-200205, 4l =
98% ) \EE A2 (110766-200416 , 4l J&F =98% ) Iy H
Hh L 24 s E ST B, (S Sl T 208, 3 A
4R, e oK (28R % H i) o Trizol g H Invitro-
gen 7], cDNA F A5 & [ TaKaRa 22 7],
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Table 1  Environment factors in planting regions
Hh s KEWE  HEEKE/ % WHE/C M/ % R/ m G 2153

AT g2 3.52 20.0 40 292.3 117°47'08. 8" 36°19'11. 5"
g il] 8. 04 25.8 62
AR 8.04 25.8 62
SRR 9.11 15.1 79
Mg 12.45 10.9 32

Byl g2 11.27 27.3 36 49.9 116°03'19.9" 39°41'27.4"
RN 10.22 24.6 83
AR 10.22 24.6 83
TERRH 5.15 14.1 51
Mt 11.42 8.3 21

T RESPRIAE R ) R HORE , 22 77 B BOR I 35 A KA AR TR

2 Ik

2.1 EXEH ESR DERSENNE  THRR
HEVH ), i 80 1, RS % 5 FEFR I 100 mg, fil A
S3 B4l 70% 1 F A 10 mL, A5 52 30 min, JUHS JS
PR et ab 2R, 045 pum P8 B U8 S5 K
VAW o R HPLC YA DN & A b 8 517 VB4 3R
&, Agilent TC-C A%/ (4.6 mm x 250 mm,5
pm) o VSN CHE-K-HR (23:77:1.0) A; Z)iE-
JK-HIT2 (80:20: 1.0) (B) A6 B BE ML, 16 B2 VR I AR 7
4:0 ~15 min,100% A ;15 ~25 min,100% ~87% A;
25 ~40 min,87% ~52% A ;40 ~60 min,52% ~ 0%
Ao KA 280 nm; s34 [E] 60 min; #:9E 30 °C
SR FH 52 A0 o3 06 B VR I R B 25 i, RS 2 o MR
Fn AR 0. 50 mL, ¥ T 10 mL i, inA 70% H B
25 mL, il 5% WARPRENIA I 0. 50 mL, $&5) , iU E
6 min; FHEAITA 10% FERRGIAWE 0. 50 mL, $5] , U E
6 min; MIA 5% S A AW 2. 50 mL, Jinsk 2= %)
FEREATTICE 15 ming DUASIIARE S A 6T B At v WA
HEE o W250 WL (4 SR T BRI AR,
FZ DIRe R bR 28 5b 30606 BE 111 280 nm K<
VOEEET

2.2 [t A RT-PCR J7i st iR 4121
KN AW A i ( phenylalanine ammonia lyase,
PALL ,PAL2 ,PAL3) R4 -2 AL ( cinnamate-
4-hydroxylase , C4H) 4-F5 5 FR4HEF A 1% 208 (4-cou-
maroyl-CoA ligase, 4CL) | & /K Bl & 1% B ( chaleone
synthase , CHS) | % %] ¥ ¥ ik 1§ ( glucuronidase , GUS)
FBE A 3R 7-0-1 %) W T 12 ik e 7% [ ( UDP-glucur-
onate; baicalein 7-0-glucuronosyliransferase , UBGAT)
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Table 2 Primers in the experiment

519 FH(5-3") GenBank %1 =
SbPALI-F GCGAATAGTGTTCATGATGAGGAT HMO062775
ShPALI-R CAATGGCTGCCTTTCCAGTT
SbPAIL2-F GATTCTGCGTCCAACTCAGTGA HMO062776
SbPAI21-R GCGTCGGCATTATCCCTG
SbPAL3-F GGCCACCAAGATGATCGA HMO062777
ShPAL3-R CAATGGCCAATCTTGCATTG
ShC4H-F GCCGATTCTCTGTATCACTATC HMO062778
ShC4H-R ATGATTAAAATGATCTTGGCTTT
Sh4CL-F ATAATCAAATACAAAGGGTTCCA AB166767
Sh4CL-R ACCTGTTTGGATATAAATTGCTT
ShCHS-F GCAGTCCACTTATGCTGATTAC AB008748
ShCHS-R GTGAAGTTGTCGTTCTCCTTC
ShUBGAT-F AGCCAAGGAAGCCATAGTCAAC EF512580
ShUBGAT-R CCGAAACAAAGGAAGACGACA
ShGUS-F AGAGCAGTGTGAAGATAAGC AB040072
ShGUS-R CATAGTAGGTCCAGGCAAG
Sh18S-F CGTTGACTACGTCCCTGCCCTT FJ527609
Sh18S-R GTTCACCTACGGAAACCTTGTTACGAC
2.3 5 RNA #2805 cDNA &% F Invitrogen 2

H] [ Trizol reagent & B 1L 7R = Hb ¥ A5 AR 4 21
RNA, R 28 S0 73 5606 AL 5E 6 RNA 1 Ay s
Ango amo 1EHE Ay vsoso M 1. 8 ~2.0 FEL RNA #E47
S8t s, S s W A% ¢DNA 5 i3] & ( TaKaRa
AT U BT

2.4 PoEf RT-PCR - HU LR 65879 1 L, 4y
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SIIMAZR 1 & B EM 5149 0.5 wl (10 pmol -
pL ™) K514 0.5 ul. (10 pmol + wL.™") ,dNTP 1
wL,10 x Buffer 2. 5 wL,Ex Taq [if 0. 5 pL, K H,0
19 pL, W& .94 CHIAE: 5 min;94 C A
30 5,55 CiE %k 30 5,72 C#EfH 30 5,30 PMEER;72
C AL 10 min, R _FIRARY 1AL F 1Y
FIRRE M, LA 18S rRNA FEH H B N Ax, 76 H A5
PCR =YK B B B4 S A DG Il DR AT %38
DABER SN 4T 104 HARIE IR 5 18S rRNA DG
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Fig. 1 Growth of Scutellaria baicalensis

3.2 EASIEMEM TR EEEANMEKEF
i B T 2 ) AR AR B A A A s
Fh EEE R SR N, FEIARRAIILE 2 47
F I B B AR R B S o R 2RI
L3, L4f5 Hibm et S HmE e & T
BRI SR . FEAE SR G 2 A
F o E TR TEINAR AL 2 7=, B R R
WESIRP S RN S0 USRI 0.5,
0.4 fifF o LIZR My DX B BE R 4 75 2 7 A6 SR A ) 1K
T A A 30, T A DX T 2 4 R
B LT (E2) .

3.3 REERSNT HREIWIA L, PALL 7546 R
H R I B #5; PALL, PAL2 il PAL3 fi %% 5

IKFETEAE T ) - Al 230 S B 7 LT ka 34, 4CL
i SR KO- AE AR A I 101ty v 00 22 I i b i
CHS ¥ 5K M AE R R P - 10 SR S I 2 B e 3
T ka% M C4H JC i A8 1k, UBGAT 7E4E b
B - phiE R E LA EER(E3)

4 itie

4.1 EKEHBEAARKMEmN AL R
BRI I T X AR SO R A SRR X 2 A
77— AR AR BRI AR R BRI AR AR SR AR A
] o DAH 25 3 28 R 1, B2l b 3 AR AT s AR
H S IR AR P AR K, 59— T, b
FNLZR 2 47 AR B8 i A AR A A AE— 2 1Y)
25, FERIMAELRDHG, btk 52K

- 3795 -



00"

5537 B 24 4 \ == Vol. 37, Iss 24
3T 24 > LN o137, Tosue
2012 ﬁi 12 H !/ hina Journal of Chinese Materia Medica December, 2012

WA /mg.g' DW
wn 5

B E F S w
500
450
= 400
a 350
% 300
on
£ 25
#0200
¥ 50 +Mf
B o0 e
50
0
B E F s w
KW B

K2 w5 H SR B R

Fig. 2 The content of active compounds and total flavonoids
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4.2 LHHBOFEASEAER R RN L
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SRR A R RS IR A IR R,
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Fig. 3 The transcription level of key enzyme gene of baicalin

biosynthesis
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TEAC SR AR L 7R 1l IX B 0 I 7 5 S 251K
T A A B A, FLAG T b 5t b X [] — B 0 B B i (1)
i, i HAE R Ly S T S R B S
R T IR o o X EC R 2 R 4 345 PR AT LA
KB, AR SR AR, LU AR 7 b A i B 34 v T
Jemt o MAZPRI AT, i AT LA AR
ISR DR I I L e T R B R 5 2
MIEE R 22 R B R R,
4.3 B BOC B A )6 o A% O B Tl R DN
SRS PAL, CHS ,4CL 2 ¥ I A= 4 5 L&
e R LN P AR SO T g R R
HAE K SOPAL , SbACL , S'UBGAT 1% 55 /K - 1%
s hn, BB S A W N, B O
AR B0 g 5 s A= ) & R 1% i oG B L R Y
FSRAKOF A S YIB R . Wanner 25 468 T LR 7
PAL BRI GIGEAEA ) A=A S & FIREAS R PR 174 Wi iy
H ARV Ao Leyva 26110 Sot i 58 X DL R S Y
ST RIS PAL JER 95 3 FRBUE ZE LA 1E
AR AR e TS M. Lindermayr 25§78 % B
ACL HERFERZ SN A KA T, WX
BEHF 7= A R, Christie 257K K 4h i & T 10
CHRIEIAEE , PAL ACL W) R SRk T4 K B
BTN EAN R &b BT B AR A I 2 ) o
5 CHS BA B PEGASC, B CHS T B S A ik ok
TR R, B2 R A AR XA . T
R M X AR B A AR R TP S HAR v CHS ik im o
A HED AT e S AR AR A O, DT 1%
B B LU ZR s DR R e v S B R A R

ARSI A BT AT | AR 77 b Y 8 R TE R A A=
K& BB ARARDE TE LT B HFE R R A7k
XF AR & 7 B BE SR HB X 22 (8] PREE R 1 A A8 1k
HEDU R B2 T RE e i A A Ky E R Z—, M
Jeg i SO AR B 02 0 S A K R B TR E L R R 1Y
B, (EFCRE M) (%) R B A R LR A 1 T
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Effect of different developmental stage on plant growth and active
compounds in Scutellaria baicalensis

HU Guo-qiang'*, YUAN Yuan'* , WU Chong', JIANG Chao', WANG Zhou-yong' , LIN Shu-fang' , WU Zhi-gang'
(1. Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China;
2. School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 100102, China)

[ Abstract | Objective; To study the developmental phase on the growth and active compounds in Scutellaria baicalensis.
Method: Seeds of wild plants were collected from Laiwu and sowed in Fangshan ( Beijing) and Laiwu ( Shandong). Samples of aerial
and underground parts were collected in five growth periods of sprouts, seedlings, flowering, seed drop and withered periods respective-
ly. The length of taproot, fresh weight of root, diameter of taproot and the length of stem were determined. The content of active com-
pounds and total flavonoids were determined by HPLC and ultraviolet spectrophotometry respectively. The transcripted level of PALIL,
PAL2, PAL3, C4H, 4CL, CHS, GUS and UBGAT were analyzed with RT-PCR. Result: The results showed that the aerial part of S.
baicalensis grew quickly before flowering stage, and the underground part grew mostly between the periods of flowering and withered. In
the whole growing developmental periods, the content of total flavonoids was not changed significantly, the content of baicalin was in-
creased gradually and the content of baicalein was decreased gradually. Expression level of PAL and 4CL was the highest in withered
period, CHS was increased between flowering and seed drop and decreased in withered period. Conclusion: Seedlings and withered
periods may be the key phase affecting the growth and active compounds in S. baicalensis.

[ Key words] phenological phase; active compounds; growing development
doi:10. 4268/ cjemm20122423
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