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Effects of different elevations and illumination on content of seven active components in
Scutellaria baicalensis

WEI Hao, GUO Ling-ling, LI Liu-liu, LI Lu-han, ZHANG Gang, PENG Liang, GAO Jing, HU Ben-xiang, YAN
Yong-gang

Shaanxi Qinling Chinese Herbal Applied Development Engineering, Research Center,School of Pharmacy, Shaanxi University of
Chinese Medicine, Xianyang 712046, China

Abstract: Objective Effects of different elevations and illumination on the seven effective components of flavonoids in Scutellaria
baicalensis were analyzed, providing a theoretical basis for selecting the best growing conditions. Methods The content of cutellarin,
baicalin, wogonoside, apigenin, baicalein, wogonin, and oroxylin A were determined by HPLC method in 24 artificially planted samples.
The correlation between different elevations, different lighting conditions (shady slope, sunny slope) and different components were
analyzed by using variance analysis method. Results Compared with the same growth period, the amount of seven components in S.
baicalensis was compared at elevation (550 + 30) and (650 + 30) m, and there was a significant difference between baicalins and
wogonoside (P < 0.01). There have significant differences in the content of cutellarin, apigenin, baicalein, wogonin, oroxylin A, and
apigenin (P < 0.05); There was no significant difference in the amount of seven components in S. baicalensis under different illumination
conditions (P > 0.05). Conclusion In the same growing age, the amount of flavonoids in S. baicalensis showed an obvious upward
trend with the increase of altitude, and there were significant differences. There was no significant difference in the content of flavonoids
in S. baicalensis, but the average sunny slope of various components of other flavonoids was higher than the shady slope except for
wogonoside and baicalein. Therefore, it is advisable to choose the plain or sunny slope directly illuminated by sunlight in the artificial
cultivation of S. baicalensis, and the high altitude is conducive to increasing the accumulation of total flavonoids in S. baicalensis.
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TE4HE A IS 110796-201615). FF#EXH (it
5 10513-201610). fr¢z (5 10143-201607),
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Table 1 Collected information of 24 samples

P g1 H4f/m ERSTS) T FEHh #4f/m CRISTN! )
Al JH A 655 i, B Al3 KZKTFAS 637 P, B
A2 JH A 649 i, BHYE Al4 KZKTFIAS 643 P, BHI
A3 BRI 630 i, BIHk AlS CE RO 565 PRI, B
A4 RRIT 639 PRI, PHYE Al6 CERCE NG 579 P, BHI
A5 PN EESTER 672 PRI, PHYE Al7 EE O 547 P, PR
A6 KRGS 662 i, B Al8 b 658 PRI, B
A7 NGRS 563 i, BHYE Al9 e A 633 i3, BHE
A8 IR GRS 564 i, BHYE A20 MNAY 679 PRI, B
A9 S| AL 561 i3, B A21 FAFERS 580 3, BRI
AlO FEI K 578 ¥, BHYE A22 e B 628 3, BHIE
All RIS 526 PRI, PHYE A23 A 563 3, B3
Al2 RIS 577 i3, B A24 FE kA 536 P, BHI

2 FAEEHR
2.1 XY

Waters-C g thiti £ (250 mm X 4.6 um, 5 um)
¥, MBI NZIE (A) -0.1%FEKIEHR (B), B
FEVEL: 0~10 min, 10%~15% A; 10~20 min,

15%~20% A; 20~30 min, 20%~25%A; 30~60
min, 25%~45% A; 60~70 min, 45%~60% A;

70~75 min, 60%~10% A; AFIJiE 0.8 mL/min,
Rl 274 nm, AR 10 uL, FEiE 28 C. #£
B2 AF T 38 25 AR et B G it R LI 1
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i EVEpp IR
5 Fz2 THMESEEREREZEEE
X ] 67 Table 2 Regression equations and linear ranges of seven
A constituents
B 2| J EIEpyE: 3 o1 T
Ligeant r=198x10°X—220X10° 09999  0.02~0.15
WA r=2.86X10° X+3.40X10° 09992  0.14~145
; i B r=9.66X10" X—1.62X10° 09993  0.22~2.07
..... 1 S .4 i JERR Y=144X10°X=723X10°  0.9992 0.002 1~0.0200
s e Y=688X10° X—271X10° 09999  0.04~036
IIPREEAY 2B 3UEERAT  4-BHE SmAE DHEBR Y=7.09X10° X—426X10°  0.9999 0.009 3~0.090 0
O-WHHFER T-TRAR A TRKZEA  Y=570X10°X—484X10° 09999  0.01~0.10

1-scutellarin 2-baicalin 3-hanbaicalin 4-apigenin 5-baicalein

6-hanbaicao 7-melaleuca A

E1 RExXRE& A) MERX&EFR (B) A HPLC &iLE
Fig. 1
sample (B)

22 NTEREAREIE

221 XTHRSVATRBIEI R B PRI RE B
AP B DUESH. TR, WS R W
K& TEAE AGEE, IHEED 56 RS B 5%
. I, WEST. FRR. BSR. DUES
K. TE4E A % 0.531. 0.532. 0.495. 0.550.
0.497. 0.521. 0.531 mg/mL [F)5F R SA W .

2.2.2 RAXTHE SR B & o Bk L
“22.17 BUF 7 AR B B IR E R, BT
5 mL =i, HPEEHFCE, B, Hk
BB, WEH, S, FRER. HER.
WHEBR. TELE A KFEIRE S5 77.38.
733.30.12.38.287.90.181.80.52.00.49.70 mg/mL
1)V A 5 B A o

2.3 XA RE &

FEERIHS AL 05, & 100 mL HZE=
I, I 70% % 20 mL, 7 30 min (320 W,
80 Hz), i, WERIEW, JEEFIMAN 70% L1 20
mL, [F%Z&MFHEAE 30 min, 3, &3F 2 kg
T 50 mL &I A, H 70% L e mEZE, #£27,
By, 3T 0.45 pm TALIERE, HI.

24 ZMERER

R B 2.2.2 7T R TR A0 R A, 424217
TR s 24, Al EshidlfE 2. 4. 8. 12, 164
20 pL FATIE, FRidREmAUE, LAEmA AN

HPLC of mixed reference substances (A) and

25 BEERR

HY “2.2.27 DURA X HE SIS, 1% “2.17 TR
T 2 A SR, WE 6 X, BRGHERE 10 uL,
MBI, B, DOESH. TR, B
. ODUOEE R, TE4GE A AR RSD 730l K
1.98%-. 0.71%-+ 0.55%-+ 0.49%. 0.23%-. 0.47%-
0.31%, FHMUIHFEE R RLT,
2.6 TREMIRIE

FE BB (A12) XK 05 T
HETEMH, 3% “2.37 TR B 5 & s A VR
IYRIFE 04 24 4. 8. 12 24 h AT E, 45 R EF
A AT, DOES. TR R. WER. T
X, TR A AR RSD 737008 2.26%.
1.44%. 0.97%- 1.32%- 1.13%. 2.26%-. 1.12%.
SE BRI AUR AU IR 7 S 24 h N FaE
PER AT
27 EEMRAE

RSB RIS (A12) EESHMMAEE,
F22 37T I AT )4 A I R 6 1y, 242,17
TR 8 2 F N ERE 10 pL 52 . &5 REF RS
WEH ., EEH. TR, JHER. WHEEER.
T 248 A 1) RSD {H 43 1A 2.16%- 2.68%- 2.3%-
2.0% 2.35%- 1.76%- 2.15%, FMHiZkEE M
LR
2.8 fIAEELERIRIE

HUERIAS (A12) BEE ISR 9 1, K%
FReE, DalkESEImAE. . w3 AN EIRE R
HROSL A (o A 2 T B 50 o R T 2 2 0
50%- 100%- 150%), & — i 2RI 3 4y, $%“2.3”7
TR 77k R s i, 4% 2,17 TUR B A
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e, ARPEIAS AN TH 5 B IR [ i
FKMRSD, ZEREHEF. WEH. DOESH. fr
FEWER WHEE R, TERER A KT
[T R 23 5A 99.85% 101.25%- 95.84%. 96.53%-
98.48%+98.23%-101.85%, RSD 435l 4 2.2%- 1.9%-
2.1%- 2.3%. 1.7% 1.6%. 1.5%.
29 HmlE

HY 24 RIS FE % 10 g, B, 1380 H

AP o B g K B AT A B v T B R
R EE R IR 5.

3 UMHERPTHRINEENEER =3)
Table 3 Determination of seven constituents in 24 batches

of samples (n =3)

- FRER A%
CUEEET B WEBY EEE EEE A TEMZA
Al 0.06 13.28 233 0.056  0.85 1.02 0.67

i, RSB ARIRE T2 0.5 g 8 “2.3” TR )y ﬁj g‘fg ij}; ;3‘7‘ ggi ggz i‘;‘ ig
N (38 H Ry “n 1 it A2 fH S 2 ' ' ' ' ' ' '

S, THEFES 7 RS R, SR ILEK 3. A5 014 177 241 01l 058 205 1.79
210 EXEKGEDETEZMEZSH A6 010 1248 252 0033 138 107 0.86
B I
é:': \EI ™ 9 H)— K / ) ‘ﬁ 7 DA N i ' ' ' ' ) '

;%“T\ E'i iﬁfﬁﬁizqi %ﬁ%ﬁyj{%’fﬁ A9 004 1106 119 0028 060 LIl 092
M, BRIGEE RN, WA ST, AT A0 006 19 LT 004 07 223 Lo7
DORST . AR TIRAR AL JFEE 6 il Al 007 1003 154 0021 056 458 1.04
P& EAREERF . BHRIEEE 520~580 m A2 003 936 144 0019 063 164 1,06

5 620~680 m tbE, HAEZSH. UHESH AWK
BEEER (P<0.0D), WEXSH., 5K, T2
KK A WHESER., FREAAREENEER (P<

Al3  0.03 112228 0018 151 0.87 0.79
Al4 013 1293 293 0.064 0.66 1.55 0.66
AlS  0.05 9.91 225 0026 0.8 2.25 0.99

0.05), JLE 4. A6 007 998 127 0027 06 227 113
‘ AT 005 939 215 0038 04 215 L8
2.102 AFDER (BRSO X% 7 fdeor 00 o e on s sl
A TELn Sk HH o2 , = % N , : . . . . . .
AN 4 %;“m Tfﬁl Eﬁziiﬁgﬁij A9 012 1261 268 0046 075 L8 L9
EREAPSOUR T, BRI W 4y o ns 2m oo 0B 15 18
B K B “He e B N B
SH DS H L TRER WA R SR, A2 008 1030 202 0018 109 334 112

TREAER A 7THE&EAANFARENZNL. 7
Moy B3 S B bR, B R FEMEE R (P>
0.05), HERDUREH . AR, HALEES

A22 - 0.03 11.12 228 0018 151 0.87 0.79
A23 0.06 937 231 0.035 042 171 0.83
A24 0.07 9.89 154 0.039 041 321 1.06

F4 TRIBHKEEMNASH 7HESSENFTME (X Xs,n=12)

Table 4 Effects of different elevations on content of seven components in S. baicalensis (X s, n=12)

e R4y 8%
i Hm - — —— = - o

[y ean e St DOEE T R EER WHER TE4HKE A
520~580  0.06%0.02 10.44+1.18 1.7340.40 0.034+0.01 0.634+0.18 2424091 1.0440.09
620~680 0.094+0.04" 11.90+1.28" 2314043  005+0.03° 0904035 1.68+0.77 1.41+0.60

Wt “P<0.01 "P<0.05, K[

Comparison between two groups: P <0.01 “P<0.05, same as below

®5 TRER (RIKSFEB) MEES 7THRISENFME (X £5,n=12)

Table 5 Effects of different illumination (shady and sunny) on content of seven components in S. baicalensis (X *s,n=12)

. S5 B 5%

By B DOEE Y JTAER AR S e N TRAER A
FH 3 0.08+0.04 112+1.24 1.92+0.54 0.0440.02 0.72+0.27 2.3410.91 1.28£0.49
B 0.0740.03 11.1+1.63 2.124047 0.0340.02 0.81+0.35 1.76£0.85 1.16£0.43
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JRESEN 0.018%~0.110%, “FHHE &5 %N
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