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Optimization of Extraction Technology of Shihu Qingyan Lozenges by
Box-Behnken Design-response Surface Methodology

LIU Huai-wei, ZOU Jun-bo, ZHANG Ting-mo, ZOU Wen-jun"
( Chinese Pharmacy, Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China)

[ Abstract | Objective; To optimize extraction process of Shihu Qingyan lozenges by Box-Behnken design-
response surface methodology. Method: HPLC was employed to determine the content of dendrophnol with
detection wavelength at 278 nm and mobile phase of acetonitrile (A) -0.5% formic acid (B) for gradient elution
(0-20 min, 27% A; 20-30 min, 27% -40% A; 30-45 min, 40% -65% A; 45-50 min, 65% -27% A). On the
basis of single factor tests, a three-factor and three-level Box-Behnken experimental design was employed to
investigate effects of extraction time, solid-liquid ratio and soaking time on composite score of extracting amount of
dendrophnol and dry extract rate. Result: Optimum process conditions were as follows: soaked 35 min with 11 times
the amount of water, extracted thrice for 1 h each time; extracting amount of dendrophnol was 0. 189 6 mg +g ™' and
dry extract rate was 41. 27% . Conclusion: This optimized extraction technology is practical and rational by Box-
Behnken design-response surface methodology and overall desirability, it provides a reference for application of
Shihu Qingyan lozenges.

[ Key words | Shihu Qingyan lozenges; Box-Behnken design; overall desirability; Platycodonis Radix;

Dendrobium aurantiacum ; dendrophnol
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2 H N E I E  THR TR R
2.2 fRHE S R
2.2.1 foi% & Chromsil ODS2-C,, J A 0 & 4
(4.6 mm x 250 mm,5 pm), = A% & B 50 K I 28
(DAD) 43 30 °C, 9 # 1.0 mL-min ™" 45 I K
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278 nm , FEEERE 20 WL, WS 205 (A)-0. 5% H i
(B) 46 e M (0 ~ 20 min, 27% A;20 ~ 30 min,
27% ~40% A ;30 ~ 45 min,40% ~ 65% A;45 ~ 50
min,65% ~27% A) , W& 1.
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2.2.2 XTEGEAEIES KSR ICA R 8. 54
mg, B 25 mL Hf T, 0 R A A 2L BT R
BEHCS mL & 25 mL B, I H R E A B2,
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2.2.3 XSO A H A 2.1 TR VR4,
TR CBEZARTR 5 95% |, i B 58 4 U8, 57
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i, 28045 wm fUALIEREUE L, BIAS o
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LU A5 R LA AR R 3 6, i — 8 15 7K B & — 5 B[]
UEAT, A I VR, R AR ORI L 101, 4% 2.2.3
TN 7 2 i A PR R
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PSR TH A A B & & RSD 0.36% , 3R B %
HiEEEERI.
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XA, %5 : Box-Behnken & i fb A il W & R $E T2

AR UK 200 mL, 5E 40 3 41, 43 il A 341.6
mg- L' 7 fith 3 X B8 & 6% 55 7R 0. 45,0.56,0. 67 mL,
50 b L R R S, 9 20203 TR 7 vk
AR S, R 2. 201 TR 38 AR i
W, WL 1, R T A R Rl

F1 AMBEE R SAHEBSENE MWK ZERE

Hdma AR HUEGE ] Y 4 RSD
/mg /mg /mg /% /% /%
0.192 0. 154 0.318 94.16
0.193 0. 154 0. 361 103. 20
0.192 0. 154 0. 340 96. 10
0.193 0. 191 0.319 93.72
0.192 0. 191 0.311 92.67 97.52 4.9
0.193 0. 191 0.364 99. 89
0. 191 0.229 0. 440 103.90
0. 190 0.229 0. 380 91.70
0.192 0.229 0.426 102. 20

2.3 PRRAE L LA 5 Y AN 4
bR, 4% 2.1 BUF Jr 48 S v 4 W, 4% 2. 2.3 IR 7
AR VAT, H 2. 2.1 TR A% SR E .
2.3.1 PRERETE] [EE R EE 1010, SRR 1 K,
SERAREAE 0.5,1,1.5,2,2.5 h B, £ /i 42 5L
#3524 0. 058 ,0. 151,0. 110,0. 077,0. 047 mg,
WIAE 0.5 ~ 1 h P Bl B2 BT 8] 7 38 A Ak i 44 R 3t
B, Ul B A R T B — e B A R R 5841 h
J B B[R] 30, A R 3 et F G o2 D R T e R
5207 AR A A3 TR AR AR T, e AT Be 2 A R AL
FREESE .

2.3.2 RLALE [EESRIBCEC L O AR E] 1 b, 2
ORI L 1:6,1:8,1:10,1: 12, 1: 14 W} 4 fitl 1 42
B 43 51 o 0.197,0.290,0. 516,0. 469, 0. 450 mg,
RUPHRR LA 1:6 ~ 1210 B, A7 fjfF 3 52 AN B 3
i, Z a8 K &, A C O g,
2.3.3 RYErE e R 1010, SR BT K,
PRIUEE] 1 h, 45 54982 1 E] 2 20,30,40,60 min i
£ it iy B2 B & 4 5 ok 0.250,0. 613, 0. 600, 0. 507
mg, KR 20 ~30 min I, £ R H A B
T s =31 40 ~ 60 min, A7 ffH I E ST B
2.3.4 4RMOEL BERIELE 1510, 42 HUSFE]T h,
SERIRICR1,2,3,4 Y, £ il £ W 4 o0 ol
0.052,0.120,0.192,0. 181 mg, i I HEHL 3 Yk &
A HE I 5E 4

2.4 Box-Behnken %0 i i 4 1%

2.4.1 AN RO EMAGE e R

filt b, B HBCHE I ] RHU LE AR I ) S 2 4% K]
W T IRBORECY IR RS AR 1,3 UCREIE A R U
A HOK SR BRI 2 R 3 WK LA A iRk R
TERM B PE“ )T —1E" (overall desirability, OD) iy
PO E bR, R4 Hassan 35X 2 A48 br £ 47 ¥ — {4k
B AR d = (Y, =Y,/ (Y, =Y, R
oY, ORSEINAE, Y, B Y, BRER B R AR TR A R
T I A5 Y e /AME R B RE LA = (d, xd,- x
d)" kR IEAR B IR e HE SRR 2,
*2 AMBFEEFRNIZ Box-Behnken i 16 i% 1t 5 Il 57 &
X, fH X, X, Bl

Al TER

Noo WL wE T A
/h /fE /min

1 1.0 8 20 0.165 42.30 0.039
2 1.5 8 40 0.412 45.70 0. 349
3 1.0 11 40 0.379 43.20 0.262
4 1.0 11 40 0.338 45. 00 0.279
5 1.0 11 40 0.254 45.70 0.213
6 1.0 8 60 0. 161 44. 00 0.026
7 0.5 11 60 0.290 39.50 0.092
8 1.5 14 40 0. 474 48. 50 0. 458
9 1.0 11 40 0.243 46. 10 0.207

10 0.5 14 40 0.289 41.20 0. 154

11 1.0 14 60 0. 191 43.50 0. 104

12 1.5 11 20 0.238 47. 40 0.217

13 1.0 14 20 0.273 42.70 0.178

14 0.5 11 20 0. 159 40. 40 0

15 1.0 11 40 0.207 43.70 0.129

16 0.5 8 40 0.179 38.50 0

17 1.5 11 60 0. 161 46. 90 0.035

LA S IRAS B, FI| F Design Expert V8. 0. 6 k{4
P& R R AT IR Z ool H UG 15 & B ALy 2
Y = - 1.001 + 0.474X, + 9.124 x 107° X, +
0.037X, - 7.550 x 10 * X, X,-6.858 x 10 * X, X, —
2.563 x 10 X, X, +0.043X,” +1.303 x 10 * X, -
3.570 x10 *X,>(R* =0.832 3,P <0.05) , Ui HiZ% )
FRPLA RO BT, B Ty FE I 2, R 005 G 1 3 M 2=
(P =0.161 2), Ui W] iZ Jr #& 68 78 4 J Bt 55 B
1500
2.4.2 WTEEHT ARYE Z U 2 WA R 5 R
PUA G PR A 00 M T B R S e 4 LA 2,
SR8 X, X, sEHAE S, X, A XX, [ 3
BA — W2 T AR, 15 [l )3 485 A (Y e R (E A, B
X, =0.95 h,X, =11 £%,X, =38.92 min, % & F|i{ 15
EEVERRL 2k 00 8 B AR SR O T 22 SR BT[] 1 h,
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