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Alcohol extraction process for Feifufang granules based on the quality—by-design concept
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[ Abstract |
on the quality—by—design (QbD) concept. Methods : With the extraction yields of solid substance and Rhizoma Pari-

Objective : To investigate and optimize the alcohol extraction process for Feifufang granules based

dis total saponins as critical quality attributes ( CQAs) , single—factor and orthogonal tests were used to screen out
critical process parameters ( CPPs) ,and a model was established based on Box—Behnken design to investigate the
interaction between CPPs and CQAs and establish the design space and space optimization of the alcohol extraction
process for Feifufang granules. Results; The analysis of variance showed that the model established had statistical
significance ( P<0. 05 or P<0.01) ,and the relationship between each factor and response value could be function-
alized by the model established. Design space optimization showed that the optimal alcohol extraction process for
Feifufang granules was extraction twice, an extraction time of 2 hours each time, and 6 — 6.8 times of 75%
alcohol. Conclusion ; The alcohol extraction process for Feifufang granules developed based on the QbD concept is
stable and reliable and provides a reference for the process development and quality control of this preparation.
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1 UE5KH

ERORAR TR (Agilent 1260, 32 [E Agilent 23 7] ) 5 Hy-
persil ODS A% H: (4. 6 mmx250 mm,5 Mm,ﬁd‘l‘U’{ﬁA”ﬂ—%ﬁ(
8 FRAF])  YPBS00 By F K- ( i1k B Y7 (U3 B
) 598-1-B T8 HL i YL L S 101-2AB 7Y A ik LT
548 \DK-98— T L HIE IR /K T By (R TT 28 30T e AL 25 R
INTED) SQP UL TR O AR 3] 0. 0001 g, b 5t 38 L Rl At
AN, ERSMIET WA ARER R A RA
Al B MBS 2015 AEMC P E 25 ) — AR DG 25 A T
BIFLAE ; LG (— %4l Honeywell Burdick & Jackson) ; B
BERAF T (415 :111590-201604, 25 & 92. 1% ) FERERH 1
(fL5:111591-201604, 41 & 93.4%) R VI (HL5 .
111592-201604, 46 95. 1% ) FE M B VI (#L5 . 111592
201604, 4013 92. 5% ) X J8 T 357 iy v [ 6 5 24 A 8 B B
P K Oy E AR K s AR 2 S S A ot
2 A iE
2.1 BERSERe R & HH AT B ARIGER M, N
75% S BERITAR L, g, DEWA I W AR S N 75% L BEE AR
%900 ml, & FH T [ 449 o 2 B o B B A R RS T SR B 1Y
ME
2.2 BRYERERTHMNE KT W R E RS
10 ml, & TOEEMNZE LI KIEZETEE T 105 C T8
FER T 3 b BOR BT T R824 30 min, 37 BURS % FR
P AR AR U (g/g)
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2.3.1 RERM LI\ ak be s Ak I o I 55 5 LA
CIERTANH A, LK i sh Al B, He36 1 BLE HEAT 46 5
W s A g 203nm , FERE R 110 w0,

x1 BERRE

W] (min) — ViEEIAH A(%) TSI B(%)
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40~50 60~30 40~70

2.3.2 XESEROES SNRIRESRRET TV,
VDX B 2, R B B, N B A 1 ml 575 0.4 mg
MR AT, BN,

2.3.3 HERSEBOES  BURSE 10 ml, KIBZETE,
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TNHAUK 40 ml AR B KM IE T BERFEHE I 4 1Kk,
FK 40 ml, A IFFIE T WA, P 78 7 e vk 2 IR, BRIk
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(P<0 05) ; MK i 5 58 Uk FOnd B 0 S R IR L B A
W (P<0.05) ;H Al CPPs 5 CQAs [0] I 4 IL &
%ﬁﬂaéo
x2 EXREIZITR

o W PRSI RBORE BRI B BRI
) (h) (%) H(g/s) (g9 )
1 6 1.5 | 0. 1208 0. 0401
2 6 2 2 0. 1836 0.0763
3 6 2.5 3 0.2059 0.0931
4 7 1.5 2 0.1538 0. 0794
5 7 2 3 0.2217 0.1213
6 725 1 0. 1429 0.0722
7 8 1.5 3 0.2065 0. 1008
8 8 2 | 0. 1815 0.0736
9 8 25 2 0.2258 0.0981
o 1051 048 0.45 0.57
T 052 0.5 056 0.53 G=Iilyi:1.64
% I 0.6 057 063 0.54  CT=6>/9=0.2998
FOR 01035 0.1057 0.1889 0.0353
Ij 021 0.2 019 0.26
’ff Ii 027 027 025 0.25 G=§,}yi=0.75
a M 027 02 0.3 0.25  CT=6/9=0.0633
H R 0.063% 0.0431 01293 0.0102

Y PP A S AT SR LR ) RO CPPs (K
i PR SRR TR A3 SEATIG B AR ANT  E
M 5 42 BUEE = 0.20 + 0. 004288A + 0. 007763B + 0. 031C +
0. 002875AB+0. 0019AC—0. 0077BC+0. 011A*+0. 007452B> -
0.039C ; FE % & 58 7 $2 B = 0. 098 - 0. 0058A — 0. 0046B +
0.016C—-0. 00195AB - 0. 00965AC + 0. 00165BC + 0. 00522A> -
0. 022B>-0. 013C* ; 2% F [l 19 28 70 b He 45 S 1k 47 07 22 5047
T A 4 o B T B R R B ) i = [ ) A AR
Fr W3 (P<0.01) RIUMEAR B2, TR T AL Gt
BN, BEIRIAER L S/N> 4, % WA R 151 I0KS 25 B W4, vl
FR IR As ], A o i Bk R 2 4 R T P L
TIRRRILE DGR B R 12 0. 9258.,0. 9081, R, 73]
A1 0. 8304,0. 7900, 3% Bz [0 AR R HL AT 45 - O L5
*& 5 Box—Behnken iXI&i%ZitTER

WAL SRR fERORE BRI ERERH

x3 BE@YMRENEFESTR

FERR EEFHM AME W FlE P

A 0.0022 2 0. 0011 9.71 >0.05
B 0. 0022 2 0.0011 9.80 >0.05
C 0. 0061 2 0.0030  26.68  <0.05
D 0. 0002 2 0. 0001

x4 ERZEHFRBEFTESNE

JEKB BEVHM O AME B Ffi P

A 0. 0009 2 0.0005  27.19  <0.05
B 0. 0005 2 0. 0003 15.35  >0.05
C 0. 0028 2 0.0014  85.42  <0.05
D 0. 0000 2 0. 0000
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5 il 2 7 R 42 T2 A9 CQAs, Bl 4k 4 Design—FEx-
pert 8.0.6 &1 3 K&K 3 KFM 17 pakge (o S EE
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T A1 JH AR A A B 3 PR L (P<0. 05) , HL[F] B 2k 40
EARZE H—RIFR A R® 2 0.3996, R IFH A R?
9 0.9258, PRI BE 45 — U AR TR 5 R A BRI Y —
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b o SR FH 3 = ] )3 A0 — 300 5[] IS A A S 2 4~ CQAs (

(ff) (b (K)  fRE(ye) IE(g99)
L0 0 0 7 2.00 200 0.2078 0.109
21 -1 0 8 1.50 200 0.2112 0.0791
31 1 0 8 2.50 200 0.2319 0.0674
40 0 0 7 2.00 200 0.1888 0.0859
51 0 -1 8 2.00 L00  0.1414 0.0776
6 -1 1 0 6 2.50 200 0.2092 0.0868
7 -1 0 1 6 2.00 300 0.1873 0.1225
8§ 0 -1 1 7 1.50 300 0.2017 0.0801
9 0 -1 -1 7 1.50 .00 0.1086 0.0361
0o 1 -1 7 2.50 100 0.1401 0.042
mo 0o 0 7 2.00 2,00 0.2037 0.1012
2o 1 1 7 2.50 300 0.2024 0.0728
B 1 0 1 8 2.00 300 0.1913 0.0055
40 0 0 7 2.00 200 0.1756 0.0888
5 -1 0 -1 6 2.00 1.00 0.145 0.0660
6 -1 -1 0 6 1.50 200 0.2000 0.0907
7 0 0 0 7 2.00 200 0.1997 0.1059
6 Box—Behnken &It A EHT
Ko [ Ay o T R R
—IimE —wsEE —mXEE —mEA
MR 0.0279 0. 0040 0. 0821 0. 0042
A 0. 9496 0. 4059 0. 7705 0. 0967
B 0. 0035 0.1534 0. 0026 0. 1702
C 0.3996 0. 0004 0. 8499 0. 0011
AB - 0. 6876 - 0. 6631
AC - 0.7897 - 0. 0582
BC - 0.2985 - 0. 7062
A - 0. 1601 - 0. 2506
B? - 0.3016 - 0. 0010
c? - 0. 0006 - 0. 0169
RBUME 0.3996 0. 3996 0. 1132 0. 8499
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