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Table 1 Factors and levels of central composite design

AFaa(}ty;l-Zal Coded Levels
% symbols -y 735 ) 0 1 1732
Mangiferin X1 5.20 850 13.00 17.50 20.80
Mogroside X2 3. 90 6.37 9.75 13.13 15.60
Menthol X3 0.10 0.18 0. 30 0.42 0. 50
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Table 2
SGQY tablet

Different prescriptions and their response values of

Factor 1 Factor 2 Factor 3 Response 1 Response 2

Run

A:X1 B:X2 C:X3 Y1(mg) Y2(w
1 17.50 6.37 0.18 1.79 0.0716
2 13.00 9.75 0. 30 2.08 0.085 0
3 17.50 6. 37 0.42 1.81 0.079 0
4 13.00 9.75 0. 10 2.13 0.086 1
5 20. 80 9.75 0. 30 1.58 0.060 2
6 13.00 15. 60 0. 30 2.06 0.081 8
7 13.00 9.75 0. 30 2.11 0.085 7
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Continued table 2
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Run Factor 1 Factor 2 Factor 3 Response 1 Response 2
A:X1 o B.Xz o CGX3 o Yimp  Y2(W X2— 7. 80428 X X3 + 1. 15550E - 003X1 X X2 +
8 8.50 6.37 0. 42 3.95 0.1259 0.12019X1XX3-+0.012876 X X2 X X3-+0.020855X
9 13. 00 9.75 0. 30 1.83 0.084 3
X1°4-0. 013964 X X2% +9, 34524 X X3% (P <0. 000 1,
10 8. 50 13.13 0.42 3. 86 0.1157
2 __
1 5. 20 9.75 0.30 4.33 0.142 1 R*=0.991 5);
12 13.00 9.75 0.30 2.02 0.0849 Y2=0.25132—0. 015322 X X1 — 3. 68521E-
13 13. 00 3.90 0. 30 2.26 0.089 2
003XX2—0. 061111 X X3+ 8. 33608E-005 X X1 X
14 13. 00 9.75 0. 30 1.87 0.085 1
15 17.50 13.13 0.42 1.69 0.069 7 X2+2. 37981E_OO3 >< Xl >< X3_2. 34979E_003 ><
16 13.00 9.75 0.30 1.95 0.085 0 X2X X3+ 3. 24583E-004 X X1% + 1. 20765E-004 X
17 8. 50 13.13 0.18 4.07 0.116 9
X2°+0.088690 X X3* (P <C0. 000 1,R*=0.987 2),
18 17.50 13.13 0.18 1.75 0.070 1
19 13.00 9.75 0.50 1.99 0.083 8
20 8. 50 6.37 0.18 4.28 0.127 6
K3 YIHAFESWH
Table 3 Variance analysis of Y1
Source SS df MS F P
Model 15. 35 9 1.71 16. 11 <20.000 1
X1 12.04 1 12.04 113.70 <20.000 1
X2 4.552E-004 1 4.552E-004 . 298E-003 0.021 3
X3 0.21 1 0.21 2.00 0.187 5
X1X2 0.072 1 0.072 0.68 0.428 2
X1X3 0.25 1 0.23 2.31 0.159 2
X2X3 0.11 1 0.11 1. 04 0.3312
X1* 2.52 1 2.52 23.83 0.000 6
X2* 0.29 1 0.29 2.74 0.128 8
X3’ 0.16 1 0.16 1.54 0.242 3
Residual 1. 06 10 0.11
Lack of fit 0.99 5 0. 20 14. 21 0.005 6
Pure error 0.070 5 0.014
Cor total 16.41 19
z4 Y2HMAESW
Table 4 Variance analysis of Y2
Source SS df MS F P
Model 8. 998E-003 9 9. 998E-004 57.49 <20.000 1
X1 8. 139E-003 1 8. 139E-003 467.99 <20.000 1
X2 1. 429E-004 1 1. 429E-004 821 0.016 8
X3 9.658E-010 1 9. 658E-010 . 554E-005 0.994 2
X1X2 1. 275E-005 1 1. 275E-005 0.73 0.411 9
X1X3 1. 225E-005 1 1. 225E-005 0.70 0.420 9
X2X3 6.661E-006 1 6.661E-006 0. 38 0.549 8
X1? 6. 790E-004 1 6. 790E-004 39. 04 <20.000 1
X2° 2.972E-005 1 2.972E-005 1.71 0.220 4
X3? 2.136E-005 1 2.136E-005 1.23 0.2937
Residual 1. 739E-004 10 1. 739E-005
Lack of fit 1. 720E-004 5 3. 439E-005 88. 26 <20.000 1
Pure error 1. 948E-006 5 3.897E-007
Cor total 9.172E-003 19
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Menthol X3 0. 30 0.18 0.42 0. 000 Actual
Response Prediction Std Dev. SE(n=1) 95% PI low 95% PI high
Y1(mg) 1. 98 0.325 0.351 1.197 2.763
Y2(w 0. 085 0. 004 0.005 0.075 0.095

3 i HO10. 4000 B DR FHE A 7. 800 . M AT K

TEASR I A T7 ¥ R MR B B R U L A7 A
LI UK R AN 1R A ST A R A A T A A
S5 TR, LA AR 2 SR AR ) — A B B Al JT 8 IE
A I8 I UL E B KSR R T D o R R LI
TR0 TG A ¥ A ST A B R B R RO T L 4
(9 PIE A 45 SR — A X BV L 45 A D5 (A A B 22 114 3
3 0N B AT EW 7 A A A

VLT i R AR LA T AR AR T G e AR AR A
100 mg « kg ™", FL7E BUHF 35 I & R bR 4R O i ik
FEHT R D 5 T/ R R A2 5 me -
kg UL HCH TR SR BRI E-BOCRT.
FHBC S BUH I WA A B9 B0 4% 24 28 T 2 ke T2 2R 4 A
BPURFH I A S RAFA -2 R,

XCH I W & 7 (9 Ak J7 £ A5 0 T 5 v 8 R I 52
WEG AT TR B R R S R A

0. 300 s AN YR B2 i BE T -2 0L i o D A 45 R Ohy
RE S &R R A E 1300000, B OCRGES
9.75% WA 0.3000, PR ALZE R AR AR .
Hmg A 225 . BRI — MR 2 H R
BETT P IE 5 R4 52 i DR 38 R A 280K 3k 47 4 4
5] F4 e o PR ORI S 96 YRI5 10 2 e AR T 2880 g
DUk T2 25 58 A A2 42 360 3300 (9 1 9 ot ek 4 4
Mo BER AR Bk 2 i S HL VT SR g R
R AT L B iy — U A Ak AR D5 2R D7 B b R
4 #Hig

B2 RS0 o L 3k 4 U T AR R
B T PR VG 3 25 OB 3 W R 9 e A Ak 7 5 XL
FE A 5 A9 TS 24 3 T B T R A DU
A FH A T A P FH G A S5 R



T"ARE,2019 £,26 %5, % 5 # Guangxi Sciences,2019,Vol.26 No.5

BERE ERRIT-RNEEMRAENEZFES FLTHHR

(1. E 25k ,2008,17 (21):11-12.

SExm s . ot i i
(5] Rzl viein, 220, &, B S8 -208 m i 1k vk 41k

(1] FBZRLRAE S, B K0, T R A9 25 3024 19 S0 0F 52 L AEEREMNBENLT] Pz, 2005,27(1) : 10-
[J]. EE 242471 ,2002,20(6) :802-803. 15.

(2] SkpCIE. B4, 528 8, %, B DUR A9 25 31 B FF % B A 9 (6] HASCHR, XT3 W & (#1200 5% I 32 2 25 U o
WA L) ], 2524 WF5T,2017,36(03) : 164-165,186. [D]. )] i EZR2,2014:1-69.

(3] Z=WH5e, kA, 2R, 45, & DUALEIT T 9 48 R 3 o (7] GRS, ARE, PhRIE. B AR -2 m AR ALk 5 1E 3R ik
WS HE L], & SR 5 & ,2017,38(8) : 220-224. THRIE A) BTG b e B L AR 25 50 F 5 b g 1 H (T ], 18

(4] M2 5, B 30, & EAF. S W WA K BT 2 1E I F 5 I 22 ,2011,23(2) :18-20.

Prescription Optimization of Shuangganqingyan Tablet by Cen-
tral Composite Design-Response Surface Methodology

HUANG Yun',LI Xuejian' s HU Wenji*, LIU Buming®’, QIU Hongcong®

(1. Guangxi Scientific Research Center of Chinese Medicine, Nanning. Guangxi, 530200, China; 2. Wuhan Hospital of Traditional
Chinese Medicine, Wuhan, Hubei,430014,China; 3. Guangxi Quality Standard of Chinese Medicine Research Laboratory, Nanning,
Guangxi,530022,China)

Abstract: To study the contribution of mangiferin, mogroside and menthol to the anti-inflammatory effects of
Shuangganqingyan tablet (SGQY tablet),it is preferred to prescribe the optimal formulation of this tablet.
Mouse auricle tumefaction and abdominal capillary permeability were determined,and central composite de-
sign-response surface methodology (CCD-RSM) optimization tests were utilized to study the dosages of man-
giferin, mogroside and menthol on the anti-inflammatory effects of SGQY tablet. The results showed that the
main order of anti-inflammatory effects was mangiferin = mogroside = menthol. The optimized prescription
range given by central composite design-response surface methodology method was that mangiferin accounted
for 8.50% to 17.50% of the tablet weight,mogrosides accounted for 6. 37 % —13. 13% ,and menthol accoun-
ted for 0.18% —0.42%. The optimal prescription was that mogroside occupied accounted for 13.00% of the
tablet weight, mogrosides accounted for 9. 75% ,and menthol accounted for 0. 30 %. The application of CCD-
RSM method can quickly and accurately give the optimal prescription of SGQY tablet. The anti-inflammatory
effect of SGQY tablet depends mainly on the amount of mangiferin and mogroside, the amount of menthol
used has no significant effect.

Key words: Shuanggangingyan tablet (SGQY tablet) , anti-inflammatory effects, central composite design-re-

sponse surface methodology (CCD-RSM) , prescription optimization
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