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[ Abstract | Objective: To optimize preparation technology of Glycyrrhizae Radix et Rhizoma flavonoids
microsponges and investigate its in vitro release. Method: Glycyrrhizae Radix et Rhizoma flavonoids microsponges
were prepared by quasi-emulsion solvent diffusion method, taking yield of microsponges, encapsulation efficiency
and dispersion coefficient as indexes, central composite design-response surface methodology was adopted to
investigate effect of dosage of polyvinyl alcohol ( PVA), ratio of drug and ethyl-cellulose, stirring speed on
preparation procedure of the microsponges. Encapsulation efficiency of the microsponges was determined by UV

spectrophotometry. The content of six major ingredients in Glycyrrhizae Radix et Rhizoma flavonoids were
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investigated simultaneously by HPLC, detection wavelength was 300 nm, mobile phase was acetonitrile-methanol-
0.2% phosphoric acid aqueous solution for gradient elution. Difference of in vitro release between Glycyrrhizae
Radix et Rhizoma flavonoids and the microsponges was compared by dialysis method. Result; Optimum preparation
technology of the microsponges were as follows: PVA amount of 2. 69% , drug-ethyl-cellulose (6:1), stirring
speed of 1 100 r-min~', stirring time of 4 h. Within 8 h, cumulative release rates of liquiritin, isoliquiritin
liquiritigenin, isoliquiritigenin, licochalcone A and glabridin in Glycyrrhizae Radix et Rhizoma flavonoids were
87.47% , 86.83% , 76.98% , 78.48% , 86.58% and 56.58% ; within 24 h, cumulative release rates of these
components were 91.45% , 89.74% , 77.57% , 82.64% , 87.74% and 67.74% , respectively. Conclusion

Glycyrrhizae Radix et Rhizoma flavonoids microsponges are homogeneous with an obvious sustained release

property, and the optimum preparation technology is stable and simple.
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Table 1 Central composite test analysis for preparation of

Glycyrrhizae Radix et Rhizoma flavonoids microsponges

A B C
No. WIME HM/LIE BEREHE ‘j‘f ?iﬁ @sz
Mg G%E  /remin”! =
1 2.00 1.98 1 000 52.08 0.870 30.17
2 6.00 2.00 1 000 44.08 2.612 26.57
3 2.01 6.00 1 000 55.87 1. 021 51. 88
4 6.00 3.01 1 000 42. 38 1.295 46.57
5 2.00 2.00 2 000 52.27 1.547 37.66
6 6.01 2.00 2 000 30. 67 2.279 24.00
7 2.00 6.00 2 000 50. 28 1.603 42.60
8 6.00 6.02 2 000 39.29 2.741 36.59
9 0. 64 4.02 1 500 62.19 0.934 48.86
10 7.36 4.00 1 500 37.27 2.905 43.36
11 4.00 0. 64 1 500 60. 89 1.320 40. 81
12 4.01 7.36 1 500 64.79 2.078 53.31
13 4.00 3.92 660 65. 08 1.701 54.24
14 4.00 4.00 2 340 36. 87 2.906 35.70
15 4.00 4.02 1 500 54.78 2.752 53.81
16 4.01 3.94 1 500 58.18 2.654 57.04
17 4.00 4.00 1 500 55.90 3.034 50.40
18 4.01 4.02 1 500 57.77 2.812 54.26
19 4. 00 4.00 1 500 63.37 3.029 57.67
20 4.01 4.00 1 500 53.97 1.862 50.64

FIH] Design-Expert 8. 0 5 {4 Xf £ 4~ &4 W (il S &
SR R ST G 43 B, 45 8103 7 A8 43 00 R 10 A
4% =57.60 —7.034 + 1. 12B = 5.08C + 0. 644B -
1.39AC +0.57BC — 4. 484 +0. 16B* —4.04C” , 43 %
ZH=2.70 +0.534 +0.046B +0.32C - 0. 1348 -
0.018AC +0.21BC - 0.314° - 0.39B% - 0.18C*, 2}
Y4l B % = 54.25 - 2.77A4 + 5.88B - 3.33C +
0.74AB - 1.35AC - 3.02BC - 4.58A - 4.25B° -
4.99¢C? , K% JH Design-Expert 8. 0 4%} & 44L& 07
FEIEAT I 225007, DL 3R 2. 45 A Kk X 10 4 15 R



223 B 14 1)
2017 427 H

HEREAFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 14
Jul. 2017

s B REER XM HEER A, C A, C L%
Tk e A b A 0 A B B2 TR R A I R S O R

x2 BEENUEEZMWNFTESH
Table 2 ANOVA for response surface quadratic model

A,C R A B S5 R B B
X HIREE B A, B,C,

b e SR 5%
KU F P F P F P

A 15. 82 0.002 6 20. 59 0.001 1 2.65 0.1347
B 0. 40 0.540 6 0.16 0.701 1 11.93 0. 006 2
c 8.26 0.016 6 7.68 0.019 7 3.84 0.078 6
AB 0.08 0.787 9 0.76 0.402 4 0.11 0.745 1
AC 0.36 0.560 9 0.01 0.906 7 0.37 0.558 2
BC 0.06 0.810 6 1.92 0.195 7 1.85 0.203 5
£ 6.78 0.026 4 7.59 0.020 3 7.66 0.019 8
B? 0.01 0.928 0 11. 86 0. 006 3 6.59 0.028 1
c 5.50 0.040 9 2.42 0.151 2 9.08 0.013 1
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Jig CA)-HIEE (B)-0. 2% Ml 2 /K %5 W (C) B B Uk i
(0 ~5 min,15% ~22% A,75% ~66% C;5 ~10 min,
22% ~32% A,66% ~54% C;10 ~20 min,32% ~
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Fig. 1 Surface of Glycyrrhizae Radix et Rhizoma flavonoids and

Glycyrrhizae Radix et Rhizoma flavonoids microsponges
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Fig. 2 SEM of Glycyrrhizae Radix et Rhizoma flavonoids

microsponges

45% A ,54% ~35% C;20 ~ 30 min,45% A,35% C;
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B et 1R 23 0 A 6 R S T .
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B3 HEZEMRESK HPLC
Fig. 3 HPLC chromatograms of Glycyrrhizae Radix et Rhizoma

flavonoids microsponges
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FEEI  C , In REAR RE E E 4E 5T, A5  A
B

2.9.3 prifEdhg S BOHEE R H R H
R HAER A RKE A FDEH FE X I
VS WRGE i, 4300 BT 10 mL S 4300 R B
30% R £ B 400 (PEG400 ) 14 7 1L ER 7K %5 i I
B ZIE 1 2.9, 1 TR A0 E , L FR 0 L Ak
b, B I R R AL B, 2 Tl Bm E T £k, WL 3
2.9.4 FEEEHBE ORE WU RS A
3% 2.9 1 BT g AP EEME 6 U, 4R H A
B ORHEE HER BH &R AR AR

Table 3 Calibration curves of index ingredients in Glycyrrhizae Radix et Rhizoma flavonoids microsponges

7 i EEEp/E s R LRkl /mg- L

P H Y =54.65X -243.07 .999 4 2.57 ~257
BB Y =67.33X -491.36 999 0 5.08 ~508
Hex Y=78.12X -212. 11 .997 9 4.015 ~401.5
B Y=113.41X -213.68 .998 3 2.905 ~290.5
R A Y =45.35X +769.95 .998 7 40.0 ~800
e H B Y=44.71X -319.51 .998 5 3.795 ~379.5

% 30% PEGA400 [ A5 F1 £k 7k H R Y =45.77X -25.35 .999 8 16.25 ~325
o Y =77.87X +48.84 1999 5 12.8 ~256
i Y =60.07X +50.14 .999 3 16.3 ~ 163
Bt Y=42.15X +88.10 .999 3 18.75 ~187.5
A R R A Y =49.82X +143.67 .998 3 19.7 ~197
SeH B e Y =18.94X +24.23 0.999 3 18.5 ~ 185

J6H R E W B A RSD 4y G 1.3%,1.4% ,
1.4% ,1.4% , 1.3% F1 1.3% , U B X 2% K5 2% JiF
R4

2.9.5 EREMHE KR ARBUH R IR R0 4
297 mg, 3 6 fy, #i 2.9.2 TR J5 ik il & Lt 5
W, F% 2.9, 1 TUF 3% Z PF AT I 2 35 R
SHEH HER RHER HEARKE A FOCH
R R B4y Mk 7.7,13.4,10.8,7.4,72.8,
12.1 mg-g™', RSD 4> %K 0.6% ,1.3% ,2.4% ,
1.1% ,2. 7% F1 0. 8% , 15 B A Jr 1 52 P
2.9.6 FRETEFZ LS OKG R FRICH BG4
23 mg, #i¢ 2.9.2 TR Jy i i A A s i, 4 il
7£0,2,4,6,8,10 h B4 2. 9. 1 T F 8 3 55 (4400 5,
HEHREE SHET HER BHRER HRAK
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2.9.7 ARSI P ATORE A AR ECH B
i) v 2 e, 3 6y, 0 RS B AH R R
T VCHRER R HRER R ARKE ARG H R E
Xof B O L 2.9, 2 TR 75 vk ) A B RO, TR
2.9.1 IR (a3 4 1 I 2, 1T 45 o B9 28
] g 3% 43 51k 100. 6% ,102. 1% ,101. 8% ,97. 8% ,
102.0% F1 97.5% , RSD & K K 2.2% , 1.3% ,
2.5% ,2.4% ,1.9% ,1.7% , 3 W 1% J7 1 4 o o B8
g a O

2.9.8  FESLINGE RS PR IBCH L R GO 4R AR
b 6.83,6.61,6.74 mg, % 2. 9. 2 T T Jy i il £ it
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LB BT HM T INA S 30% PEG400 (1425 #Eh K
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Fig. 4 In vitro release curves of six components in Glycyrrhizae
Radix et Rhizoma flavonoids microsponges and Glycyrrhizae Radix

et Rhizoma flavonoids
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