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FAMBAIIE R, R HABARERBE L EAGH SR FAH 1.8mL 1 g, HIEH 2.20 cm, Tween-80 i ZE 444
3.18%, &AL IARGTMAASE Ealim £¥E D, i EE - A EERAHFERN TRAEZLTRELRE L E
B, BT 509 2 AR T B A,

KRR RATEERER; AA; 2SR sE @k
hESES: R943; R944.2 XEktRIRES: B

Bip)a—1a
XEHS: 1007-7693(2013)09-0996-06

Optimized Preparation of Molding Process of Total Flavones of Bidens Bipinnata Dropping Pills by
Central Composite Design-Response Surface Method

HONG Qing', HE Danhong', YUAN Xi'", LU Xuliang?, CHEN Yina’(1.First Affiliated Hospital of Fujian Medical
University, Fuzhou 350005, China; 2.Fujian Medical University, Fuzhou 350004, China; 3.Henan University of Tradition
Chinese Medicine, Zhengzhou 450001, China)

ABSTRACT: OBJECTIVE To investigate the optimum moulding process of total flavones of Bidens bipinnata dropping pills.
METHODS Independent variables were the proportion of substrate to drug, dropping distance, and Tween 80 content, while
dependent variables were pills weight variation, roundness, limited disintegration time and overall desirability. The central
composite design-response surface method was used to optimize the optimum moulding process. Multivariate linear regression
and second-order quadratic models were fitted to establish the relationship between independent and dependent variables. The
optimum moulding process was predicted by response surface method. And model prediction and confirmatory tests were carried
out in the end. RESULTS The optimum moulding process of the optimization were proportion between drug and substrate
1.8 mL : 1 g, dropping distance 2.20 cm, and Tween-80 content 3.18%. Bias between observed and predicted values of all
inspection indexes were small. CONCLUSION The central composite design-response surface method are useful for the
optimization of moulding process of flavones of Bidens bipinnata dropping pills. The estimation of the established model is
good.

KEY WORDS: total flavones of Bidens bipinnata; dropping pills; central composite design; response surface method; overall
desirability

Y&l ¥ (Bidens bipinnata L.) A% Bt — 4 & 1 UE5RY

AR o VBT HE DM BAT IS A T8 K R
Dizk, TR R M s O I, R
FPUARTE B IE T, XS B RkAELL | I # ZE AT
FREGRGIT VE . A RF RN, AL B
P42 ) A B I AR S U s e, R IR
AR, H A P A D55 7 e se .
I NANAEA =7, TR R R AU
JRAAREE, 2 T BB RIS Ry e
FITTTI,  BeRE AR 250 A AL, T4 my e 1
YA E . KU (central composite
design, CCD)s& 7t /K A e voh i 254k Foin |
R AEL R R Hh 0 SORE TR 22 DR 3R T K () S i
i, BN IEA SO RIS oAb, B
AW AT IR LA BORF R, g R A 4
SR GE U 2 5V T AR IR RN [Tk (response
surface method, RSM)IEATRALE™ . A Sz %
CCD-RSM ltide B s s i L2 128, O R
Bl B i 0 B 9 B A ER A

FIE LA 252 2013 48 9 J %5 30 4545 9 ]

DW-1 U LT 70 28 T 2Lk ) )s
ZB-1C BB A ORHE R 2 RE B AN ) A
(MW= h AR ARAR, F=H. fEg, it
5i 20071204, AR 2R 2 S B L
TR %58 A5 R VL5 B8 Bidens bipinnata
L. T4y, LKLEE. BL W 6000,
Tween-80. - FIILAEN 100, HORATIE . 95% LB
%1474 \WEE
2 HEEL
2.1 %%lﬁlu\ﬁtﬂﬂﬂ@%ﬁx

S SCHR[6] M 2 RIS, i o S S A
RIMHOBEKRER 80%. Wi HEYH LA
1014, $REUNTE 0.5 hy $EHCGEE 90 C. FREUAR
FRHOFY R 100 g, B T EEREIRH, A 80% LB
F Bk, RS, I, RERIREE 90 °C, 0.5h
JEFE IR, AR, IR NI R, KAER
wEWR, &H.

2.2 VBRI AL )
%M EL PEG-6000 3 &, H/K# Ln#vs
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Rl dZLCHIRREGRE, H/bEOERR G, ',
PEFEINFA T h, R RN BT, TR
ICH FH OB 4R 22 ALSR T B (A B, JT8 TR
24 h, BPTHEES.
23 PRRERFHLE

S AR R R 2, AT R R 5T,
WA 0 3 HH 5 M A 3 1 TR 3R VR O AR 2% %%
fEbr.
231 ABERIER: B R H R
W) 281) 5 R P 3 oA 3 58 R AL 1) [P 38 5 . A [ o 24
W53 (mL-g ™)l 201, Tween-80 JFit 734
H 3%, WEEN 2 cm, WIE 15 WminT, ARER
W BT A AV B (15 £2)°C L N R IR
0 CHIZAET, LUBUH A AR A . —
e 100 AN IR A 2 D) A S e A 1
GERRH, TRIEEEM 100 AORCUAE LRL, H
6 IERE T 100 KV EER
232 THMIERE W SR AL R, IR
R, AErEcR e, HEEE R, WS R4,
R AN s NS RO RO G, (ARORA .
76 2 25 5 5 (mL-g ) 20 1, Tween-80
BN 3%, WA 2 em, A EERN R JLRE
100, VA BEACE BEA- A v el E(15£2)C .
IEBCERI 0 CHISAE T, I3 200 i AL IE R
15~20 §-min™", I ALAEA BB P AR SR 45
233 AW EREJELL 95 5 L A R
MHE 2=, fE[E Tween-80 R =040 3%,
WEE R 2 cm, W 15 W-minT', YRR 41T
R L3R5 £2)CL FHEER 0 CrIS:
N, EEAYEERLSAN 0411, 0811,
12:1, 1.6:1, 201 M12.4 1 47856 . 45 5%
FEB, 3 o ME 2 R RN R AU AR — e e T P Bt
254 5 5T IR LG R 3G O A B s, H 4 259
I 5T PR L A5 386 K 31— e R N, 35 1 M 2 R
HURS AU B0 ST R s BT LA, AR 4 1 1 3 2 1
FERUSALE S, 1201 F 1.6 1 n%3%, 2.0:1
NIEE,  PRRE 254 5 R 5 B () KA A A E A -
0.8:1~24:1.
2.3.4 Tween-80 JRE ;40 RS WMER T
Ky 70 E Wil P AEER Y, AT N —E B
F NS VEFR Be 3G 0 25 WIS K Ve X i BE R A
s VeAER . FErm AR AL, T3 n 254
ER S AR . A e S L R
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(mL-g™)M2:1, WA 2 cm, 3% 15 i min”',
VA BB S 4 P A VA B B (15+2)°C R EBIR
0 CRIZLMET, EH Tween-80 i %N
1%, 2%, 3% 4%HEATR5, 45 R/REW, BEE
Tween-80 Jii & HUE N, WA EEA—, REEE
HRELAF, {H Tween-80 JHUI /340N 4%, [
B o AR YR RV R [ 3 R T RE LT 1 SR,
Tween-80 Jit & 73 BN AP ARAER 2 1%~3%.
2.3.5 HEEGERE  WEEROR, W ALERE A R
I 52 B Pl TR, 2 5 B MU R
ZIN S 3 AL Sk S R A A IR R R, 5
I RIG, AT AR, ZIRENE AN,
JIT 5 3 B TR B AT AN TR . AR [ e 25 R
Eb(mL-g )l 2 1 1, Tween-80 Jii&7> %N 3%, Wi
T 15 W eminT, A BRI A 1E A B EB(15
+2)C. FEWcdEi 0 CRIZ&METT, EPmEE S
WAL, 2, 3A4cm HHATIRE, 45 REW, W
KK, WRIENA B SPEMRBE L.
PRSI, 3 A R AT A AE A A 1~4 em
2.3.6 VIR FENT I AL s TR B E 2
P E R (mL-g )R 2 01, Tween-80 JFif /%
N 3%, WEEA 2 em, WK 15 #H-minT &M,
SR AL ARV BN 3 B BRI . g5 1R, ¥
B BB, O ORI T HE AR A Bk . JITLA,
B 3 V8 BB B 4 E A i B (15+2)°C, R
RN 0 C

24 RS

241 REGBIE AR D B  4 R  S HA
IR, B R T ST R S S I 254
BT (X) (X)) AT Tween-80 Ji 70 51(X3)
3R EAFLERNE. CCD &t h 3 & 5 K,
BRI 25 MR AR 25040 50 K, X(mL-gH)=0.8 & 1~2.4 1 1.
Xo(em)=1~4 cm K X3(%)=1%~3% . LA [ 24 i
2010 4R (— ) B s T KR AT T A8 [ R 2%
S~ [ B (Yo) R SO BR(Y3) i PR FRFR
FACPER . R R R R WK 1 FI5R 2.

z1 HEATX

Tab 1 Independent variables and levels

" % K
-1.732 -1 0 1 1.732
X;/mL-g”! 0.8 1.14 1.6 2.06 24
Xy/em 1 1.42 2 2.58 4
X:/% 1 1.6 2.5 3.4 3
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Tab 2 Experiment design and results

LS X X X3 ;}éﬁ% [6]  Ji ﬁﬁfj}: W/ oD

1 1.14 142 1.6 0.59 0.96 9.52 0.884 5
2 206 1.42 1.6 2.54 0.95 9.92 0.5542
3 1.14 2.58 1.6 3.50 0.95 8.40 0.3839
4 2.06 2.58 1.6 3.83 0.96 7.80 0.000 0
5 1.14 1.42 34 1.72 0.95 11.67 0.567 3
6 2.06 142 3.4 1.38 0.96 7.40 0.898 6
7 1.14 2.58 3.4 2.45 0.95 13.73 0.357 1
8 2.06 2.58 34 2.46 0.95 9.58 0.577 8
9 0.8 2 2.5 1.20 0.94 15.00 0.000 0
10 24 2 2.5 2.79 0.96 7.08 0.684 7
11 1.6 1 2.5 0.88 0.95 7.25 0.840 6
12 1.6 3 2.5 0.95 0.94 10.00 0.5719
13 1.6 2 1.0 1.80 0.94 8.07 0.567 5
14 1.6 2 4.0 1.36 0.95 11.35 0.616 4
15 1.6 2 2.5 1.11 0.93 10.75 0.000 0
16 1.6 2 2.5 1.76 0.93 9.12 0.000 0
17 1.6 2 2.5 1.61 0.94 10.17 0.518 4
18 1.6 2 2.5 1.74 0.93 9.47 0.000 0
19 1.6 2 2.5 2.05 0.94 10.10 0.483 9
20 1.6 2 2.5 1.85 0.93 8.87 0.000 0
2.42 HyEAbFE N SPSS 17.0 Givh kbRt sz

58t WA T B A B, M RAR R 2, W AT
OB SR RN g5 R I B PF 3 — {H (overall
desirability, OD), MEIEMRILER &M, HREA
A SRR e 0~1 Z Il fIH {1, T &1R
FRA—AE, LU P35 B R VPA — (. X
IS AL /) R T 1149 DR 25 R B A1 7 A e 19 D) 35 >R
Hassan J5 7553 M BT HC2 e ok A —A{H dopin A
Aimax> T LA OD L HEAT 22 S0 2R Pk (R RT — 30 a0 & o
AR ZE 5 USRS RO HUNT B 3 AN PP FR Aron)
OD #47 Z ek PER R — 1, 384 e
WF:

Z e PEMIH: 0D=0.542+0.159X,—0.253 X+
0.054X5(r=0.213, P=0.267)

TIRR T OD=6.036—1.431.X,-2.529X,—
1.710X5+0.246.X,%+0.512X,°+0.180.X3°—0.077.X, X+
0.382X,.X5+0.125.X:,X5(r=0.841, P=0.070)

FIE LA 252 2013 48 9 J %5 30 4545 9 ]

SERRW], ZIERIALL F oA ) A R
M, EMALREME: —IEUUE 4R, SR
By MBEAT 7 Z 0, R K, RAMSERECH
BRI B S, DT R RIAE BEREOR . ok 1k
PG T FRIEAT 23 At AR () Pt
243 oAb ST fR4E 7R, B Origin
7.5 BAF S N S ) = E RN AN S SR . T =
I N BRI S 2 AN ARSI, FrRAA
SEELL OD oA RS i, [l 1 AN A AR &, WAL
Sy A, Y 2 AN EAR RS YRR
MRS sk, W 1.

WA OD {H =4 IR 35 e — 4 55 s 26 R 1)
S, EH 3 AEEREN T EWEH,
Xi(mL-g™"): 1.4~2.2; Xo(cm): 1.8~2.6 cm: X3(%):
2.18%~3.18%. WALIENT 3 AN R, AN
OD Wi HUA& T REALEE, I M 2 Wil 5] Y % 2%
&, KT R, 3 ANIEST OD Ay 2, 24
YWHEREA, HARERE, HAE—EM
BB, e 5 ) i i 140 AL T 25 5 S BRAS R 5
T B A A Y B P R 2% T A N, O
B IEi-80 J5E T 2 HRORT B b 1 3 50N B 2 i ¢
K, HHTELZH, WA A &8 L7
M2, B TE4MEHh: X=1.8 mLg”,
X,=2.2 cm, X3=3.18%.

244 WUFIRE  ARYE R T 2400 S 6
LW A, e 3 NFREE, HEIL oD 1H K
75, RN 3,

3 SUE A FOUME 896 2 (n=6)

Tab 3 Bias between predicted and observed values(n=6)

N % T S /%
2 S 1.73 1.57+0.262 9.24
59 4 0.95 0.94+0.003 1.06
R PR /min 10.35 9.58+0.632 7.44
oD 0.353 7 0.333 3+0.091 5.77

e A2 (Yo) =TI A — S 0 L)/ T3LI A6 < 100%

Note: Bias(%)=(Predicted values—Observed values)/Predicted valuesx100%
SRR, S48bs & OD Sz E -5 FE 1K

i ZE /N, A6 B 8 ST H) B AR T ok T

PR R B RG AL AR AR S R B E AR
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