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Optimization of Scutellariae Radix added wine and honey with microwave
procession by multi-index comprehensive evaluation combined with analytic
hierarchy process
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Abstract: Objective To optimize processing technology of Scutellariae Radix added wine and honey with microwave procession.
Methods Single factor experiment was used to optimize the wine-honey ratio, stuffiness time, microwave power, and microwave
time. Wine-honey ratio, stuffiness time, microwave power, and microwave time in the microwave procession were taken as the
investigation factors, the weight coefficient of baicalin, wogonoside, baicalein, and wogonin content was determined by analytic
hierarchy process (AHP) method, and the comprehensive weighted score was taken as the evaluation index. Processing technology of
Scutellariae Radix added wine and honey with microwave procession was optimized. Results The optimized processing technology
of Scutellariae Radix added wine and honey with microwave procession was as following: Scutellariae Radix pieces were added with
25% wine and honey mixture (wine and honey with 10 : 15), then was placed in a closed container soaked for 60 min, and then treated
with microwave at 300 W for 3 min. Conclusion The method has good repeatability and stability, and can be used for processing
technology of Scutellariae Radix added wine and honey with microwave procession.

Key words: Scutellariae Radix; added wine and honey with microwave procession; baicalin; wogonoside; baicalein; wogonin; analytic
hierarchy process; orthogonal test
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HRFE 4 FE MO RN, 2% 1 3 25 M0 o) 2 g b
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PebEZE, SZAANI S ) 0, Al il AR 4 7 P
T2 R 25K I S, AT ARG, A e )
DGR RN 5 2 R SR M AT R I 2 Y 5,
HIEEFR. maeth. e E. BEREn, ®
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IR A S R DB F NS, R IEAS
RIG BT 45 B 2 R TR I, o1 35 XU AT 3%
ZERO L T AT, AR A BT e ) S
BEARHE
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Waters 2695 7 &= R0 AH it 4. (Waters e2695
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)5 DFT-200 7 3 /3 RER EAL CATTLIR A T AR K
HUBRA FR A ) XMTD-8222 7Y e HivfE I 8 X T4
(R A R AT KQ-250E AU
AR (L7 B i s s A R A FDD;
FA1004B ZUHL 7 RKF ( iR REEAER AR A
AlD; AE-240 TR (B, il
MEEs B - FERZ A H]D; S7TG88C MMk (FiM =
BHTAERAT), DZKW B EHERKGH (b
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BT RIELCEMEARBRAF, HESHIIKR
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Scutellaria baicalensis Georgi ) T-{5H . B i %524 44
PR, BEFEKTE 10 min, HUH, YIS 2
mm 7, BT 60 C HLAE I ST R AR AR,
EIF S o g

2 FAEEHR

21 BEZH NEZH. H"ER OXETHEMWHPLC
SEME

211 XPRESAIEIE o Bk R AR S
POEEH . MER, S ENESEE, HFEE
TR 46 o) R i A T o R S RS ORI A £
B, WEERE, 5, 2022 um WFLIEREN,
HRERUEM, B &S, DUESH. B R. W
AR 44, 21, 8. 8 pg/mL IR A IE AR .

2.1.2 ARSI BOEESRORZ 039, K
RE, I 70%ZEE 40 mL, /KIBIEA 3h, AHIE
iR, v, JERIESE 100mL B, &g, e
F 70% S BEREAT 73 G, BeldkiBiE N A — > 2
W, T0%LEEMNEZIEE, #2451 FMEBI 1mL LA
Wi, B 10mL &, IWEEZRZIE, By, &
0.22 um FUFLIEREIE S, HUERpEWR, RI1S.

213 itk Xtimate Cig i 4E (250 mm X 4.6
mm, 5um); JNFH: FEE (A) - 0.2%BER /K (B),
B Ve, 0~17 min: 47% A, 17~20 min:
47%—70% A, 20~30min: 70%—100% A; &%
K. 280nm; AR E: 1.0 mL/min; #:iE: 30 C;
HEFEE: 10 uL.

214 RGEEAMRE BRI A AR
g VARG &, EREIE, ek EiEE, WK 1.
4 PRl iGN bR, W5 EL B, H5HM
A B KT 1.5, BRSESIR B e ST
THAMET 25000
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LB 2-00EEE 3-HMER 4DGEER
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1 RAXMER (A, B4 m (B), BEEHUEEES&
(C) W HPLC [
Fig. 1 HPLC chromatograms of mixed reference substances
(A), Scutellariae Radix (B), Scutellariae Radix added
wine and honey with microwave (C)
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215 ZMEXARFLE BUREX ST 10.00.
5.00. 1.00. 0.50. 0.20 mL, 437l&F 10 mL &f
o, W EERZIEL, TSI 0 B 43.50,
21.75. 4.35, 2.18. 0.87 ug/mL, S FH %4 21.00,

10.50. 2.10. 1.05. 0.42 pg/mL, 5 #%> % 8.00. 4.00.
0.80. 0.40. 0.16 pg/mL, %2 8.00. 4.00.
0.80. 0.40. 0.16 pg/mL. HEFEMIE AL, LA
avapsiZ e i 4 EIVEFECITE by A

x1 BROHLMEXR

Table 1 Linear regression of each components

% EIEpy r2 2R Bl
A Y=3221 4459 X—95 126.0 0.999 8 0.008 7~0.4350
DOEEH Y=1 647 552.4 X—26 610.8 0.999 7 0.004 2~0.2100
HER Y=1083325.0 X—5 468.8 0.999 9 0.001 6~0.080 0
DHEER Y=1081090.0 X—5 101.0 0.999 7 0.001 6~0.080 0

2.1.6 HMEEHEEERL R EWRABGRA X SIS, E
SEHERE 6 R, SRS, DUEST. mER. W
W R UETH AN RSD fH 45124 0.18%. 0.57%.
0.20%. 0.44%.

217 FEtEike R RO SO A s
Wi, T 0.2, 4. 6. 8. 10, 12. 24h RN E, 45
REEH ., EEE, BER. DOESRIEmRT
RSD 184> %14 0.69%. 0.65%. 1.06%. 1.64%, #*
BV T =00 N ACE 24 h WEEAFRE .

2.1.8 HEEMAE MEWEEZSTRT 64, Hil&
PR, BRI, THES SRS ORI
WA, EE RN RS E 708 12.07%.
4.76%-2.31%-0.23%, RSD i 437 A 1.66%-+1.37%-
0.78%. 1.17%.

2.1.9 [FERLE  FEEOE TSI 6 17,
% 0159, #MBFEM P& E 1 1 i
XTRE S, A K IR, R, TH SR
IEICR, FERBEEAF. WS, mE R, UE
X F T ECR 4y BN 102.22% . 100.50%
100.83%. 98.48%, RSD fE /%I 4 1.20%. 1.76%-

2.10%. 1.41%.
2110 WET7iE B A BT R R A R
W, i HPLC AH (3B A A, il i &, e
Xof R St VA BORT A i T VR P A DA B ) TR, R
F MR TR 100 1R o B
2.2 HIBFREZEEMBUESE

R E R Hi%: (AHP) KIJEH, FIH yaahp
v10.3 N AT, ¥Lr G VMBI RFEH bR, $4 R
HHL WEESE, BER. ESROBERHK
NITRIE, BESLHAWFERE, IR —FE t
(CR) <<0.1, BRI e — B Bclr, A3
A RECE A, T@ AL, 4R NER 2.
Ir S EEAF 0.600 0. P SEF 0.200 00 #5 %K
0.1000. %% 0.1000 [MHLE R 5L, IIAZEATE
gy, WHEGAWME. A EmE, RN R
g /s

ZEETEr = (60X X/Xmax+ 20X Y/Ymax+ 10 X W/Winax+
10X Z/Zmax) X 100%

X AR R, Y WS HRTREN L Wh
WA RNRESE, Z SRR

*2 T ZiatrrnEN EFIHEERE

Table 2 Standard layer judgment matrix for process indicators

T 24 FEAT DU HAY HWEER PEEZR E (Wi
WY 1.000 0 3.0000 6.000 0 6.000 0 0.600 0
DA 0.3333 1.0000 2.000 0 2.000 0 0.2000
WER 0.166 7 0.500 0 1.0000 1.000 0 0.1000
WHEEER 0.166 7 0.500 0 1.000 0 1.000 0 0.1000

—H A — B e 0.000 05 XFLEETEFEIRCE: 1.000 05 Amax: 4.000 0
consistency test consistency ratio: 0.000 0; the weight of the comprehensive score was 1.000 0; Amax: 4.000 0



+2198 - HIBBEIHI 202349 H

AR b A

Drugs & Clinic Vol. 38 No.9 September 2023

23 MHEHITIZHREARER

231 WELL HUAETEKA, L6 M, Fr 209,
IINZH Bl % L 25 0 0. 20 : 5. 15 : 10, 10 : 15,
5:20. 0:25 MRAHIE. BEHAALENIRIE 60
min B, BRI THAASR N, BEREIER b,
W T D28 180 W T It 18] 5 min, 25227 % L
XEREVEA R, 45 R WK 3. MiNE LA 10 :
15 BF, ZREVEor s, WukElE Ly 10 1 15 i3
17 5 S 1R

232 [lENTE BAEESIRY, L6, s
20 g, FZELL 10 ¢ 15 A AAREL,  eliE 30, 40,
50, 60. 70. 80min J5, HEHHTHHAEREN, &

WO FESE |, BB R T E 180 WL Tl [H] 5
min, 255 LI (B S5 A VP2 IR s2 I, 45 3 L3R 4.
bl 60 min B B 2% G VT 70 B e » W & Pl NI 60
min HE4T 5 22 FRE .

233 T DiE ARSI, L6, Bhd
20 g, IOAJEZELL 10 ¢ 15 %KL, ieliiE 60 min Jo,
PR T R AASR AN, BRIt b, aolsoe
ANE I ThE 100, 180, 300. 450. 600. 800 W,
T[] 5 min, 252N R AR D23 0 27 & PF o)
g, ERIE 5. LR WA 300
W B I ERE VR 1 R, W02 78 Tk Th 26 300 W AT
Ji B 1R

#3 TRIBZELXEGRETES IR
Table 3 Effect of different nectar ratio on composite score

E L BT % PUHEFE % HERI% B RI% Lravrar
25:0 10.34 3.89 1.93 0.21 76.35
20:5 10.52 4.20 2.01 0.23 79.32
15:10 13.31 4.88 2.21 0.24 95.10
10: 15 13.59 5.51 2.32 0.26 99.89
5:20 10.48 3.87 1.68 0.19 74.72
0:25 10.07 3.54 2.09 0.23 75.04

&4 AREIRLE B ST RIS
Table 4 Effect of different stuffy time on composite score

ped i BRF (51 /miin P 1% D% W% DUHE =% ZEVEY
30 11.24 4.14 211 0.23 78.78
40 13.18 5.00 2.32 0.24 91.41
50 13.18 4.88 2.83 0.27 93.82
60 14.18 5.40 2.34 0.27 98.11
70 13.01 4.84 2.23 0.25 89.90
80 12.93 4.98 2.46 0.27 91.79

R5 WRINENLEZETTHIFMN
Table 5 Effect of microwave power on composite score

ORI BOSTEI% W% S HI% WIS %% LRATS
100 12.84 4.67 2.37 0.23 74.65
180 12.92 4.83 2.17 0.22 75.31
300 14.36 5.61 2.39 0.26 84.65
450 12.90 4.93 3.32 0.35 77.87
600 10.11 3.60 6.47 0.68 67.42
800 5.40 1.68 10.15 1.14 48.55
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2.3.4 fREE BUESESUO, JLe 4y, B
20g, MIAJEZLL 10 © 15 KR AR 1S)iE 60 min
Ja, HEMTHEMESN, BT L, &E

+= 6 WURATEXT

B DA 300 W 73 il BEE AN R fllie I 8] 1 24 34
4. 5. 6min XFEEE MM, 45 R IR 6. flih
I TR] 2y 3 min I RIZRE PR B, #0058 i 1a] .

SRR

Table 6 Effect of microwave time on composite score

BB TE)/min WEHI% D% H % I RI% D% 3% ZREIPIY
1 8.68 3.20 1.56 0.17 60.36
2 12.15 4.50 2.20 0.24 84.61
3 12.92 4.86 278 0.30 92.20
4 11.81 4.37 2.69 0.27 84.23
5 11.47 4.21 3.22 0.34 84.55
6 958 3.24 4.65 0.48 77.81

2.4 IEXRRLE

R HRIRG AR E, OB (A, i
WA (B). fiTha (C). filiifiE (D) N#%
Kz, SAMHRREE 3 NMKTE, WERT.

DA, WESH . SR, WHESRRE
FELEE TR N TRR, K Lo (3%) IERZE
I8 35 Fo A (ARG 8 2 o) T 2 kAT 2000, 451
WK 8. 9. HIERIGLE AT WL, HREM LA

AR, R e R EER, &

B SCERARE LRI LR 3R % SR 45 L, ek e 1)

AR WS T2 N AE RS RAER, A

25% B SR A H R G E TR 10 & 15), B MMAE

SN IEE 60 min, 7E 300 W I R i 3 min.
=7 HERS5KFE

Table 7 Factors and levels

SEN
SRR MR RO A GEEED >C e AT A Bimin __ CW___ Dimin
) >D (Wla)D >B el ED, it 1 15: 10 40 180 2
A ABsCoD1e HITT M MTAE R, IR AL C W45 2 10:15 60 300 3
BV BRI (P<005), FZE B. D ER#H 3 5:20 80 450 4
SO o IR IRER 28 R 7R e N [R] D 2 min I
=8 MEFIHTHARSER
Table 8 Test design scheme and results
F9 A B C D HEXHM JOEEHW% HERN% DOEERY% SETS

1 1 1 1 1 13.67 4.95 2.03 0.20 74.81

2 1 2 2 2 13.79 5.21 2.55 0.26 78.30

3 1 3 3 3 12.00 3.39 4.82 0.49 75.14

4 2 1 2 3 16.44 5.98 2.60 0.29 91.29

5 2 2 3 1 15.57 5.85 2.62 0.28 87.47

6 2 3 1 2 14.72 5.72 2.53 0.27 83.53

7 3 1 3 2 13.73 4.97 2.71 0.29 78.33

8 3 2 1 3 14.04 5.28 2.57 0.25 79.40

9 3 3 2 1 15.82 5.97 2.80 0.31 89.79

K1 76.083 81477  79.247  84.023

K2 87.430 81.723 86.460 80.053

Ks 82.507 82.820 80.313  81.943

R 11.347 1.343 7.213 3.970
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Table 9 Variance analysis
F& i Z=~F- 75 A H F bt P1H

194.245 2 63.313 <<0.05

B (i%%) 3.068 2 1.000
90.951 2 29.645 <<0.05

D 23.659 2 7.712

25 IR

03 AR, Rtk 100 g, IE B AR TR
Hil T2 AT HI % 3 B XA, 2 lillE, 45
REEF ., PEESH ., WS RMPOEES RN H
B0 7N 16.07%. 6.04%. 3.01%. 0.35%, -
¥IVF438 98.75 43, RSD {EH A 0.89%, KHZ T2
PS4 T A8 5E nl4T
3 it
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M EFITh R Tk, BETAM TS HERER
AWK, KT 2850 1 ot ot SR A R iy, R,
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