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Preparation of water-soluble resveratrol/HP-B-CD

microcapsule by spray drying method
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Abstract: Hydroxypropyl-g-cyclodextrin (HP-g-CD) was used to
improve water solubility of Res. The preparation conditions of
Res/HP-g-CD microcapsule by spray drying method were opti-
mized, and Res/HP-g-CD microcapsule was confirmed by UV,
IR and SEM. The results showed that optimum preparation con-
ditions of Res/HP-B-CD microcapsule were mass ratio of Res to
HP-B-CD for 1 : 5, stirring at 30 ‘C, feed flow rate for
2.1 mL/min and inlet-air temperature for 140 °C. The rate of
drug-loading and the solubility of Res were 15. 18% and
12.75 g/L. respectively. under the optimum conditions. UV, IR

and SEM tests of Res/HP-8-CD microcapsule demonstrated that
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the aqueous solubility of Res increased due to the microcapsule
formation between Res and HP-3-CD by hydrogen bond and hy-
drophobic forces, and the decrease of particle size.

Keywords: resveratrol; hydroxypropyl-p-cyclodextrin; aqueous

solubility; microcapsule; spray drying method
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Figure 1 The standard curve of Res
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wippen B 15 A~1 0 6, Bl 72 W], I k2t
WEACIE R 52 2 T o th TR B2 B0 1L I — 3 40 W
LA 4 9% 2% B9 A [ 61 . LU R B 2E 3.0 mL/min
FeAT s AN B Res i HAEA G H L 6 JAIEL 3o 466 . T A
PR AN TR R 52 4 MR JE K 5 A F T Res
AR BRI 8 XLIR BE JE B 150 °C 22 4
2.3 Res/HP-g-CD MEH & TZHH A
BRI B | 9 5 0 50 I 50 19 B2 K T
I 1L AR 2.

x1 BEHRKER
Table 1 Factors and levels
KT A wres ¢ wnpgep  BEHE C i it D #t X
(g/2) WEE/C (mLemin ') JEE/C
1 1:4 30 2.1 140
2 1:5 40 3.0 150
3 1:6 50 3.9 160
2 EXRBRHER
Table 2 Results of orthogonal test
7 \1“ i 2k YR R g/r':A
m%i I f-@i,r;l/) o
1 1 1 1 1 15.59 12.31 97.66
2 1 2 2 2 14.00 8.00 73.39
3 1 3 3 3 15.01 7.58 74.02
4 2 1 2 3 11.56 12.13 86.48
5 2 2 3 1 13.80 12.75 95.13
6 2 3 1 2 13.44 8.13 72.56
7 3 1 3 2 12.87 10.75 83.37
8 3 2 1 3 11.06 12.81 88.38
9 3 3 2 1 10.74 9.44 71.77
k) 81.69 89.17 86.20 87.99
ky 84.72 85.63 77.01 76.44
ks 80.97 72.58 84.17 82.96
R 3.75 16.59  9.19 11.55
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Figure 2 UV spectra of Res, and Res/HP-3-CD

microcapsule
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HP-3-CD e 2 M £ 4P % 1 WA 3,

M El 3 B %1, Res fil HPB-CD ¥ ¥ # & & ¥
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Figure 3

1 510,1 443 cm™ "4k fY 2% HE 5 S8 4 3h 14, 76 Res/HP-B-
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AT LLERE 5 Res (R E M. Res 19 IR 1 E[E 3 () JHI M £
T 4k C—H 25 i 4 3h W I 1 (962 cm ™) 7 Res/HP-g-CD
TR FE IR G5B i 2% U Res 4 Fif AT HP-B-CD
B 23 I T B T M T
2.6 Res/HP-p-CD B T hy SEM 547

Res fil HP-8-CD 1y %) #IE & ¥ LA & Res/HP-p-CD
T #E 1Y) SEM B LI 4.,
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HP-3-CD e 22 [P 4 (b) ]2 SN 46 3l | 2 1 0% 3 /9 3R
. LRE MM, RIS RBERA N 1~
10 pm, i /N T 9 3R G 9 b BROJB IR & /9 HP--CD,
HP-B-CD 7 5 %I 3 %5 25 5 2 A 3% i s R L JF HLORL A2 s
A B3R BURE I, KN T Res By K DT M,
Res 5 HP-p-CD JE i 3 I 8 )5 » 7T LLAR 45 3 4% Res @
B R AR E .

Infrared spectra of Res, HP-8-CD, physical mixture of Res and HP--CD, and Res/ HP-3-CD microcapsules

X500 50 pm

I5kV. x1000 10 pm

(a) ResHIHP-B-CDYIHIESY

X500 50 pm

I5kV. x1000 1 pm

(b) Res/HP-B-CDIiE %
Res #= HP-3-CD # 22 %44 % Res/HP-3-CD
Az % 49 SEM K
Figure 4 SEM of physical mixture of Res and HP-3-CD,
and Res/HP-B-CD microcapsule

B 4
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(1) HP-B-CD Xf Res HA B U 1 19 1 85007 B %5 T
PRVE T %5 Res/ HP-p-CD I B L T2 wre
WHP-3-CD 1: 5<g/g) ,Tyﬁiﬂé{ﬁfﬁ 30 C sﬂ:*’l’{llthi 2.1 mL/min,
HERGRLEE 140 °CL & F T 3R2G R 151806 V5 it B2
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