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[ Abstract | Objective: To establish a quantitative analysis method for ferulic acid from Awei Haipiaoxiao
soft capsules, which laid a test base for quality control of this preparation. Method: Independent variables were
methanol concentration, solvent amounts and extracting time, dependent variable was peak area of ferulic acid,
response surface methodology was adopted to optimize ultrasonic-assisted extraction technology, and an HPLC
method for determining the content of ferulic acid from Awei Haipiaoxiao soft capsules was established. Result;
Optimum extraction process was as following: adding 4.2 times the amount of 79% methanol, extraction time of
33 min. Conditions of HPLC were as follows: mobile phase of acetonitrile-0. 1% phosphoric acid solution

(15:85) ,flow rate of 1.0 mL - min ', detection wavelength at 322 nm. The content of ferulic acid was
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0.919 2 pg per grain. Conclusion; This quantitative analysis method of ferulic acid from Awei Haipiaoxiao soft

capsules is simple, accurate and reproducible, which can be used for quality control of this preparation.

[ Key words ]

surface methodology; Sepiae Endoconcha

AL 3t 57 (peptic ulcer, PU) J& — Rl WL |
55 K, A5 B 9% (gastric ulcer, GU) fll -+ 48 1%
%7 (doudenal ulcer, DU) ", 5] L4 052 It 4 e 4
FH BT 200 RV M 2 B TR 9 T A 97 1 R SR 245 W)
5275 R0 VR A2 R DA T 4 O R b, R R
T3 I A T A% v e A T R L ] K 4 24 7
i, IR L A Ak T R R 5 5 e R Ak D i
B T R A AL T L BT AR SR JE T < T R B 2
JB L EIE EE A T AR R AKX BA
Z R0 AR R P NPT BE BT R B B Ak
B M U s AN R O B Sy 13 R B
W) TCAET W 4 1 W T Py AT AT i e A
[ R AR e il = R AR (B
FI™ o RS S8 B T B A Y A A G A T
WEIE B il Az 77 B 5, A 52 96 32 2 ik T o 2 Vi 0
A0 A v BT B IR A it o3 AT O T R RE 5, O s ST
0 B JO o 42 TR 2R B LA
1 #e

BS110S #1 1/10 J7 Hy + K F (Jb 5 8 2 F i K
A PR ), TDL-5A B0 ML (i 3EHA R 0 b
XA R H] ), LC-20A 1w 2 W AH 4 3% 4% ( B AR
Sy o BT AR T R (R 2 R SR B
HE5 773-92084 ), Bu] Z4L if 5 i e 24 (BT i AR 2% T
BE 25 R 5 A BR 4> |, dE 5 20141018, 20141019,
20141020) , 2 R o 2, Ho At 37 32 2k 43 A 4t
2 AEEER
2.1 WA
2,11 XF R AR A R PR BB B R X R A
2.7 mg, BT 25 mL A€o m I i I O R
ES ) 2 es I I E =
2.1.2 KA B0 RIS N B B T,
BT RIEHEIEH A, A 80% I fiE 40 mL, #E47, #
75 4 38 30 min, T 4 000 r-min ' B0 10 min, B [ 7
W, K 70 CHEZE 10 mL, BIFH
2.1.3  BAVERE S UE VR e BT 0 00 I R A 1 A
7 T B HURE I SOk 1 VA B R B Rk o] A ke B 2R
(4 BPERE 4% 20 10 2 30T Jy 32 il 4 B R AR T T o
2.2 3 4 fgLo-10d Kromasil C, {4 %
(4.6 mm x250 mm,5.0 pm) , s 2 5-0. 1%

Awei Haipiaoxiao soft capsules; ferulic acid; ultrasonic-assisted extraction; response

BRIV (15:85) Wi 1.0 mL-min ™", A0 3% K 322
nm, # R 20 pL, iR 30 C,

2.3 kIR

2.3.1 LEPEHELE 1E 2.2 WiOiE &M, bR
ALl At 2 43 1Y) € 335 0 T Sk B R AR 4 S, 43
BIEE > 1.5, DL B R €0 3 06 T 55 AT 280, BIE B AR
% >5 000,46 7 0.95 ~ 1. 05, BAM:AE & 78 Bi]
TR 0 33 G (37 T Ak TG AH B i e T B, DL 1

1
A

—_— jL
B
1
A ¢
|
0 5 10 15 20 25 30 35
t/min

ALXF BB R C IPERE R 1. BT ELAR
E1 MEEBIERHHRKRE HPLC

Fig.1 HPLC chromatograms of Awei Haipiaoxiao soft capsules
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Table 1 Response surface analysis of ultrasonic extraction process

of ferulic acid from Awei Haipiaoxiao soft capsules

3 inf s | & = ek 1
1 70 40 15 77 935
2 70 50 30 89 839
3 90 40 45 81 678
4 80 30 45 95 046
5 80 40 30 95 256
6 80 40 30 96 728
7 80 40 30 97 699
8 80 40 30 95 268
9 70 30 30 84 050
10 80 40 30 97 063
11 70 40 45 92 585
12 90 50 30 83 701
13 80 30 15 81 945
14 80 50 45 94 595
15 90 40 15 70 228
16 90 30 30 74 054
17 80 50 15 88 285

x2 MBEBEMREOPFEHFTESH
Table 2 Analysis of variance for regression equation of peak area of

ferulic acid

E-E.3 SS s MS F P
gy 1.175 x10° 9 1.306 x10%  40.48 <0.000 1
A 1.509 x10° 1 1.509 x10%  46.79 0. 000 2
B 5.684 x107 1 5684 x107 17.62 0. 004 0
c 2.589 x10% 1 2.589 x10%  80.27 <0.000 1
AB 3.721 x10° 1 3,721 x10°  1.15 0.318 4
AC 2.560 x10° 1 2,560 x10°  0.79 0.402 6
BC 1.153 x107 1 1.153x107  3.57 0.100 6
A? 5.497 x10% 1 5.497 x10% 170.43 <0.000 1
B? 1.796 x107 1 1.796 x 10’ 5.57 0.050 4
c? 8.040 x 107 1 8.040 x107  24.93 0.001 6
k2% 2.258x107 7 3.266 x10°
eI 1,775 x107 3 5.918 x10°  4.91 0.079 2
R 4.825x10° 4 1.206 x10°
HEX 1,198 x10° 16
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Fig.2 Response surfaces and contours of effects of methanol concentration,solvent dosage and ultrasonic time on ultrasonic extraction process

of ferulic acid
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