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[ Abstract ] Objective;: To optimize extraction process of four flavonoids in Scutellariae Radix and
provide references for control extracts research of thin-layer chromatography of Scutellariae Radix. Method :
Effects of ethanol concentration, solvent dosage and extracting time on overall desirability of yields of baicalin,
wogonoside, baicalein and wogonin were investigated and forecasted by central composite design-response surface
methodology. HPLC was adopted to determine contents of four flavonoids with mobile phase of acetonitrile-0. 1%
phosphoric acid solution and detection wavelength at 274 nm. Result: Optimal extraction process was as following:
extracted twice with 12 times the amount of 54% ethanol for per time of 135 min. Yields of baicalin, wogonoside,
baicalein and wogonin were 12.53% , 2.77% , 0.66% , 0.25% , respectively. Bias between the predicted and
observed value of overall desirability was 1. 19% . Conclusion: This optimized extraction technology is stable and
feasible with good prediction.
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1200 51 /& 880 AH 635 A (L4 G1311A ALY
JUH, GI322A M BL 25 i A ML, G1316A AU AT iR 46,
G1315D #I DAD 5844 I &% , 56 B LR A W),
BS124S % 1/1 J5 A1 BP211D % 1/10 J5 % H 1 K
(% [ Sartorius /A H] )

B 2R I R A T 24 A T, 28 R
P& 24 K 25 bR AR A 5 5 B 047 58 08 i 35 Scutellaria
baicalensis [ HR 5 ¥ % (H = B 5 24 S K e AF 92 B
fit5 110715200815 ) , LB (BT A 2 DB A& 3R 4]
PR CRCHR 2 307 4 A W B H A BR A A it 5 43 51 R
MUST-13052312, MUST-13082206, MUST-13092303 ) ,
K AFEEEK , L RIS Al H AR 38 R 4 i .
2 HEE54ER
2.1 J8bRAor By I
2.1.1 o 3 & 4 Inertsil ODS-3 (o, 3% £+
(4.6 mm x250 mm,5 pm) , W ZHE(A)-0. 1%
WERRK (B) BAEE BEME (0 ~ 25 min, 27% A ;25 ~ 27
min,27% ~43% A ;27 ~40 min,43% ~56% A ;40 ~
45 min,56% ~85% A) , K I % K 274 nm, H: i 30
C L% 1.0 mL-min " #EFER 10 pl,
2.1.2  XPRREBAHI SRR ARIBOE A DO
KT VEEAER DU B RO Al i R
U B 43 51k 283, 89,59. 98,30. 12,9. 98 mg- L' iy
TR A X A R
2.1.3 R WO A KT B PR O S R OR
(it 350) 25 0. 15 g, & R MR P W E A
70% £ 30 mL, F)oE B i, i e 2 h, v, H
70% £ BEAD /R 0 BT a, $E 5T, U A, SR IR
3 mL# BT 10 mL g, BIS,
2.1.4 MR EBE 212 T FIRA A
VR 2,5,10,15,18,20 pl, 4% 2. 1.1 T F €5, 33% 4% ¢4
W, LAV THT R Ry G\ A b, 1 Ry 8 A B, 15 2 5%
DU A A R DUEE A R A ] UH 5 R ) R
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Y =3 767.3X - 279.55 (r = 0.999 6), Y =
4301.7X -62.939 (r =0.999 8),Y =6 157.0X —
31.908(r=0.999 6),Y =6 937.1X - 19.071 (r =
0.999 7), &L B KK M 0.57 ~5.68,0.12 ~
1.20,0.06 ~0.60,0.02 ~0.20 pg,

2.1.5 %R E 2. 1.2 TR IR A X IR
W10 pL, 4% 2. 1.1 00 R @3 & 00 B2 JERE 6 Ik, 3T
N RO E I R B - S T AN
RSD 43514 0.9% ,0.4% ,0.7% ,1.2% , 3 W {L 5%
G 25 B R AT

2.1.6 HEEMHRAE WFEHHEZTHEK 6 M, #%
2. L300 Ry kil s ik AL L 2. L1 R @
A A S DU S SR IS
ZOF 1 A B4 )k 127.01,28.39,8.41,2.70
mg-g ', RSD 4>514 0.4% ,1.0% ,1.8% ,1.8% ,3
W27 A M R A

2.1.7 RoEtils B w4050 F 0,2,4,
6,10,24 h #% 2. 1.1 T F 2 {40 2 , 3 5 45 L&
HEHER WNHEEZTEM RSD 4358 1.6%,
2.0% ,1.9% ,2. 0% , KW B AR TE 24 h IWEEUE .
2.1.8  mAE X K m AR B B oK Y
0.075 g, 3t 6 £33, &M AN B F 3 54 9. 009 mg, I
FEAF 2,022 mg, X 0.651 mg FIT & E
0.220 mg,$% 2. 1.3 Ti F J5 ¥ i 2 #4385 i i, %
2.1, 1 T 3% Z5 4 I, TH SRR A TR A
WER I K R A 3 R 4351 R 96.59%
97.41% , 98.70% , 97.03% , RSD 4 % & 0.9% ,
1.9% ,2.4% ,1. 9% , 32 B i% 7 i IR R AT

2.2 RERE OHERBREESR K (T2 S)
20 g(n=2), HbA K Bl 2 75 A 20T o) 3 325 2 4 R
J5 A 22 Sk, 45 SR R L 2B TR R AU B
HE 7 WK B4 B (20% ,30% ,40% ,50% ,60% |
70% ,80% ) I (6,8,10,12,14 £%) 48 HUm
1] (30,60,90,120, 150,180 min) J% 48 B % (1,2,3
Y KB v 4 T B A IS 40 B R I 5 I i
PR WEAR B H 30% ~70% , I & 6 ~ 14
¥, LT [A] 60 ~ 180 min, Hy T4 B HCH F 42
AR i, I [ Ao R A Ry PRI (] s 2 A R R
AT A ™ A 8 4 BUBCh 2 I

2.3 REAGKE ARIER SRR, SRR O AR
O3B0V P R U 8] 8 5 2 PR 2 BRI S R
K20 g, ABE AT DUB B B 5 R AL & R AR
BRI ETE“ T —14"” (overall desirability, OD) Jy 4§
b, 0 e HE B A R 1,
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Table 1 Central composite design of extraction process of Scutellariae Radix
N, X, ZBEARR X, i X, $21 RS WY RS WHEF oD
58 % T/ 1% B ] /min /% /% /% /%
1 38.45 7.69 85 11.35 2.55 0. 40 0.17 0
2 61.55 7. 69 85 11.49 2.59 0.57 0.22 0.37
3 38.45 12.31 85 11.69 2.61 0.52 0.19 0.34
4 61.55 12.31 85 12.31 2.73 0.58 0.23 0. 66
5 38.45 7. 69 155 11.16 2.48 0.51 0.18 0
6 61.55 7. 69 155 11.36 2.48 0.58 0.21 0
7 38.45 12.31 155 12.17 2.73 0.54 0.22 0.58
8 61.55 12.31 155 12.50 2.75 0. 62 0.23 0.74
9 30. 00 10. 00 120 11.46 2.61 0.52 0. 16 0
10 70. 00 10. 00 120 11.75 2. 64 0. 63 0.23 0.53
11 50. 00 6. 00 120 11. 41 2.83 0. 46 0.25 0. 40
12 50. 00 14.00 120 12.42 2.72 0. 62 0.21 0. 65
13 50. 00 10. 00 60 12.17 2.70 0. 50 0.21 0. 49
14 50. 00 10. 00 180 12.40 2.72 0.53 0.21 0. 56
15 50. 00 10. 00 120 12.09 2.75 0. 83 0.25 0. 85
16 50. 00 10. 00 120 11.72 2.75 0. 80 0.25 0.73
17 50. 00 10. 00 120 11.71 2.70 0. 84 0.24 0. 69
18 50. 00 10. 00 120 11.51 2.71 0. 85 0.24 0. 62
19 50. 00 10. 00 120 11.63 2. 68 0. 84 0.25 0. 67
20 50. 00 10. 00 120 11.60 2.76 0. 80 0.25 0.70
VE MU A Hassan 300 — A 0 — 18 dyyy = (Y, = Y00 /(Yo = Y,0) JOD = (dy xdy xdy xdy) "
2.4 BEEIHLA K258 B Design Expert &2 BRUA—E"HTERN
8.0.5.0 éjﬁi‘f‘i}’t ﬁ: ) OD( Y) Xﬂ’% % ﬁﬁ%ﬁ:éﬂ% ’@ Table 2 Variance analysis of overall desirability
ERER eI R X VR C AT 3L N ED g - Loow ot
Y=-0.82 +0.011X, +0.074X, + 1.47 x 10" *x,  B=% 127 9 om 7.6 0.0018
(P=0.0253,r=0.6576) , “WiX )it Y= -5.67+ M 0.22 booz 12:25 0 0.0057
0.15X, +0.22X, +0.014X, +5.16 x 10 " X, X, - X 0.41 Lo0.41 22.250.0008
1.66 x 10" X, X, +1.08 x 10 "X, X, —1.26 x 10’ X 3.63x1070 1 3.63x107*  0.020 0.8906
X\’ -0.015X," -6.76 x 10X, (P =0.001 8,r = Ny LSIx107 1 LSIx1070 0.083 07792
0.9353) , iR WX TSI, TEHEK XX, 0. 035 1 0.035 1.93  0.1953
K TR R R B P . AT E 2, NN 0,060 I 0.060 327 0.1009
VI S N T S 11 A = il 1 /= By X2 0.44 1 0.44 2432 0.000 6
Y=-567+0.15X, +0.22X, - 1.26 x 10 ° X, - pe 0.10 L 0.10 563 0.0383
0.015X; - 6.76 x 10 ° X5, & #% oy #5180 9k 4 W 3 X2 0.10 1 0.10 5.68  0.0383
(P<0.01) KB ARZE(P>0.05) , BEHIRAE 5 o1s 0 0018
ZHRHRI I TN, IR A BRI . o os s oo S0 00504
—UCIRLX, X, XEOD 0 52 4% 0.030 5 6.04x10°°
2.5 TLMEMSHW FESSAsRZ-me o

{6, LU B9 H b pR %8 8o B8, B HT Design
Expert 8.0.5. 0 G it #1 fF 2 i [N A2 i = 4 5], UL &
Lo g4 RIS — ot Il YA R R 0500 73 7 , 16 % £
PRFR 7 % 53.83% , i WA & 12,31 4%, 42 B i)

134. 84 min, OD # K{H 0.84, %5 & PR /E T 17

PE B E A AR BT 2 O B R 4 B 54 %

T 12 A% SR BOER 2 Yk, $R AT R] 135 min, FR
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Fig. 1

Scutellariae Radix
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TE— 5E L [B PY 2 TE AR 5C i — 5 Vi [T ) 22 B A 5 5
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