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Optimization of Drug Loading Rate of Persimmon Leaf Total Flavonoids

Sustained Release Pellets Using Response Surface Methodology

WANG Lan” ,GU Xin,ZHAO Lin, GONG Pin
College of Life Science & Engineering ,Shannxi University of Science & Technology ,Shannxi 710021 ,China

Abstract : Response surface methodology was applied to optimize the drug loading rate of persimmon leaf total flavonoids

sustained release pellets. On the basis of single factor experiment, the concentration of sodium alginate ,the concentration

of chitosan, quantity of reagent and reaction temperature were treated as independent variable and drug loading rate was

used as a response value. The significance of each factor and their interactions were investigated by response surface

methodology. Finally, the optimized preparation technology was ascertained as: the concentration of sodium alginate was

2.75% ,the concentration of chitosan was 2. 08% , quantity of reagent was 35.94% ,reaction temperature was 51 °C ,and

drug loading rate was 22.41% . Using response surface methodology to optimize the preparation technology of sustained

release pellets from persimmon leaf total flavonoids was feasible.
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Table 1

Levels and code of response surface experiments

K12 Factor

KF BRI (A) SERBEHE (B) #e2H(C) SN (D)
Level Concentration of Concentration Quantity Reaction
sodium alginate (% ) of chitosan (% ) of reagent (% ) temperature ( °C)
-1 2.0 30 40
0 2.5 40 50
1 3.0 50 60
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Fig. 1

Effects of concentration of sodium alginate (A), concentration of chitosan (B), concentration of calcium chloride (C),

quantity of reagent (D) ,agitation speed (E) ,reaction temperature (F) and reaction time (G) on drug loading rate
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Table 2 Box-Behnken design matrix and the experimental results

WS A B C D Y
No.
1 0 0 0 0 21.26
2 1 0 0 -1 13.57
3 0 -1 1 0 14
4 0 1 -1 0 19.61
5 -1 0 0 -1 14.04
6 0 0 0 0 22.18
7 0 0 1 -1 11.97
8 0 0 0 0 22.11
9 1 0 1 0 19.46
10 -1 -1 0 0 16
11 0 0 -1 -1 15.34

12 -1 0 -1 0 19.37
13 1 0 -1 0 21.03
14 0 1 0 -1 13.26
15 1 1 0 0 19. 64
16 0 -1 -1 0 18.04
17 0 1 1 0 16.37
18 0 0 -1 1 15.57
19 1 -1 0 0 16.16
20 -1 0 0 1 13.52
21 -1 0 1 0 18.93
22 0 1 0 1 13.83
23 -1 1 0 0 14.67
24 0 -1 0 -1 11.01
25 1 0 0 1 18.26
26 0 -1 0 1 14.48
27 0 0 1 1 16.84
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Fig. 2 Responsive surface plots and contour plots of A-B (a),A-C (b),A-D (¢),B-C (d),B-D (e) and C-D (f) to drug loading

rate (C =0

jt/J\ﬁ‘iYﬁ”\j(@: T)ﬁﬁ%fE(D) > MEBERRNACE (A) >
B2 (C) > Fe MR (B) , HA2 BRI B i
T 73 T4 AU ILIEL 2 BT o

H1 2 a-f AT, Pl R 4 I J3E R 7 SR Uk J3E 1 58
HAEFEA A-B) | 5 R B B2 R0 S 3 JEE 192
HAF (A-D) AR A3 28 5 B2 il B8 ) 52 H A
(C-D) XAl - 5 25 1) 2 o fl AL 2 24 6 ) 52 i) (8 25
LA e 7 T 5 45 v 2 B Sy g 17 T gt T LR AR
I HAF R MR

2.3 IGUEMIRL

XF AR AT AT T E 5, B A5 22 i
NHREE N 2.75% FERBEMRIE ] 2. 08% $& 25w h
35.94% | B IRE R 51 C W2 2 22. 41%
S5 5 5 FOMMELAR 22 A K, 1 BH A2 FH i 17 1 25 AR AL A
I BT S B IAL I B SR T AT Y

3 #Hig
R S PO T 5 e Pl S R R ALY



Vol. 26 FoOEE RN T DA I B M R RO B 2 1187

2t DU N B 45 R O 5l 455 Box-Be-
hnken FC2H BB ik R0 R T3 B 12 MU 25 44 g
BERR PR E 7o MR HE | 45 24 5 R B it B R 52
AR 2 R R, EGE (] U AR R A 0
BE T WERR N R Tl 2. 75% (5E AR E
2.08% $tzhim Ry 35.94% e i E R 51 C 3%
R 22.41% o THAN TR I 6 B R R R 1A
GV BRI 5 AT DL 5% SCHia

S 30k

1 Wang N(E7T),Li YZ(ZZE&K) ,Xu LZ(RFIE) et al.
Research on ultrasonic extraction of flavone from persimmon
leaves. Mod Food Sci Technol ( AL 5 BL4E) ,2008,24 .
687-690.

2 Wei JL( E##i) ,Gao SP(FHAE) , Dong M(F M) et al.
Study on extraction method and identify of the flavonoid com-
pound from persimmon leaves. China Forest Sci Technol ( #k
AR T %) ,2007,21(3) :47-49.

3 Dong JT(FEVLH),Li Y(ZEHE) , Xu HQ (R ) et al.
Optimization of microwave-assisted extraction process of total
flavonoids from persimmon leaves using response surface
methodology. Acta Agric Zhejiangensis ( W VT 42V 2% 4 ) ,
2010,22.:521-526.

4 Liu DY (XI55 ) ,Qi JORE) ,Jia N(BIHE) ,et al. Optimi-

zation of ultrasonic-assisted extraction of flavonoids from per-
simmon leaf by response surface methodology. Food Ferment
Technol (& 5 K TERHE) ,2013,49(6) :1-6.

Dong JT(FE VL) ,Li Y(Z=3E) , Xu HQ(RZ W) et al.
Purification of flavonoids from persimmon leaves by macro-
porous resin. Hunan Agric Sci ({158 4\l Bh22) , 2010, 11,
85-89.

Wang L(F22),Zhao L(#X ). Optimization of the extrac-
tion technology of total flavone from FOLIUM KAXI using re-
sponse surface analysis. J Anhui Agric Sci( LB FFF) ,
2011,3.1370-1373.

Ren FL(fERE) , Gu FF(4435775) , Wu ML RHEHK) , et
al. Optimization of extraction for flavonoids from Hawthorn by
response surface method. Nat Prod Res Dev( KIRF=#) i 5%
531 %) ,2006,18:126-129.

Hu NCEABE) , Yang RM(#5{-81) ,He YF(fi[£1i%) et al.
Optimization of ultrasonic-assisted extraction of total fla-
vonoids from Nitraria tangutorum Bobr. by response surface
methodology. Nat Prod Res Dev ( KIRF=#Wt 3 5H k),
2012,24 .1844-1848.

Wang L(E2) ,Gu X(JHifix) ,Gong P(ZE}i) ,et al. Cumu-
lative drug release rate in vitro of total flavonids sustained-re-
lease micropills from persimmon leaves. J Shaanxi Univ Sci

Technol (BETRME K224 ) ,2014,32.117-120.



