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Preparation and dissolution of Puerariae Radix Flavones Dropping Pills

SONG Feng-lan, PAN Yu-fang, HOU Dong-zhi, LUO Ke-ping
School of Medicine and Chemical Engineering, Guangdong Pharmaceutical University, Guangzhou 510006, China

Abstract: Objective To prepare Puerariae Radix Flavones Dropping Pills and to investigate the dissolution. Methods Exterior
quality, weight variation, and resolving time were used as comprehendsive evaluation indicators to select dropping conditions by
orthogonal design. HPLC was used to determine the content of puerarin and rotating basket method was used to determine the
dissolution rate in vitro of the dropping pills and tablets. Results The optimal preparation conditions for the pills were as follows:
proportion of drug and matrix was 1:3, drop rate was 20 d/min, the temperature of drug fluids was 80 ‘C, the condensate tube outlet
temperature was 50 ‘C, dimethylsilicone was the refrigerant at the temperature of 10 ‘C and 6 cm distance above liquid level. The
content of peurarin in the dropping pills was 5.542 mg/g. The accumulated dissolution rate of puerarin in the dropping pills reached
98.81% in 20 min, while the accumulated dissolution rate of puerarin in tablets was only 10.70% in 20 min. Conclusion The
preparation process and HPLC determination method are simple, stable, and feasible. The dissolution rate of puerarin can be improved
in the Dropping pills.
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2.1 HAFELIZHR

2,11 JEFURIABEAOEEE AR 251K P SRR AL
FER B RE i, ARSZIOIE ] T /KR £ Ak
JH: 5. PEG 4000 Fil PEG 6000 X BLAT RIS B0
FPWERTy, 2 H AT 20 2 PR AL . A
S A IR ME D) RERE . AL R L AT
HFEEERRNR, TR SELILE 13 ISP
T, Z+HILL PEG 4000, PEG 6000. PEG 4000-PEG
6000C1 = 1) kL5t il 4 T Mo 45 2R 7= B PEG 6000
A Ry B A DR, T AL L RIS LA PEG
4000-PEG 6000 (1 © 1) Jy )i il B i AL, Sk
B, R, WREZEFR; MLl PEG 4000 A
BTN AR Ty WAL 2 5, AL R
WA 5256 3% ] PEG 4000 1F Ay i ALHE i .

A IERE, TR 20 Tt T A AT
TRBEREM . BRI A AR A TR, R
DA A b A A BRESRI N, 3 AL PR T P P S v
AR ALAKIE, SRy, WA Sk dE —
PR BEAE vl A 2t 711 o
2.1.2 29 53R LGB LI 5 K PRF
L PEG 4000 %A [F] [ LR & Bl i AL, HiAth 4
P11 5 CEMAEREE R 80 °C, B IRE AN 40 C, ¥
BRI R 10 °C, R 6 cm, ¥i%3E K 30 ¥ /min),
DA 5H AL AU P 2000 o J R o Tl
2, SMEMAR R 1~5 9, WE K E
Oy 1~5 g CREFESGE ), HaRE L 2 20
HA~5 KD AJEZER . EHUN R A VN Fabr,
iR IEE 1.

SR RARY], PSRRI 12 1, 2
WA PEZE , BHMERG T, 1453 AL AR Ui R 2
SRR 12 3~1 1 6 I, AR R,
AMIT R R, AR 22 S R BN BRI 8L/, ]
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1:3~1:5 &,

F1 Y EEFLGIRTEAF &8I0
Table 1 Effects of proportion between drug and matrix

on preparation of dropping pills

ESLYRSE S SPAREE Y AURARSE N
Bl B R JER By RE /% R /min
1:2 1 32 6 6.82 7.26
1:3 4 N ) 335 6.47
1:4 4 4 5 13 2.97 5.88
1:5 4 4 5 13 3.60 5.67
1:6 4 4 5 13 3.61 5.39

2.1.3 2 VR0 B R R AL A& R S R AL
PEG 4000 (44 550 55 “CAAT, H2BEE A il
T60 C, PRI KL, iR EEAE 70 ‘CLLR I,
WS, R M™E, Pk RE 2R EAE 70,
80+ 90, 100 C, HABLAFMIE, 55EA R 20k
FEWR AL R, S5 R WER 2. 2R BEAE 70~90
CHF, 450 AL SN SRR, AR 22 5N
{HM 2R EEIE R 100 °C, WAL REE, 73 h
[ 4 RE A, AL 25 7 K
R2 BRREXEAEENE
Table 2 Effects of drug fluid temperatures

on dropping pills
25 ST VT 7Y HRERARSE H R
BEComsEE R R B A% /% R /min
70 4 5 4 13 291 6.15
80 4 4 4 12 2.43 5.85
90 4 4 5 13 1.85 6.38
100 2 3 3 8 4.86 6.05
2.1.4 LS R EONHR AU R R Y

Wi AL L o R RS, R R A Kl B
TNV, IR AL BB R s Wk,
YBRG S 52 B A BRSO ™ A /KL, AL ZE 5 K
TIG 45 R B, TRAE 4~8 cm, XN AR Y
WANK, ASSZREPEREL N 6 cm.

AU D AL T ) T DA R 3 T
PR, WAL IO, WAL, R
T IS, ORI, AR, AR
Ko A= G . T 45 R, T
£ 20~40 i#/min I, HIFHR AL TR B
215 VRURHI BT AL R A S A )
T HHL BEBCR T A B ER HIHAR, £E 1.2 m K
e ltE b, & ARy nT LU, 8 e o0 n) BARE
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HVA R SE AT, WU, HIVAIREAE 12 C
LRI IR A e E R E 2R . T RER
FPE, EPRA B T IRHIA N 10 C,

2.1.6 IEACIAKBETE  7E PRF AL & L2 A

FHEILAG b, IO AL WK 4
W 295 (A, T (B). Z5iin/E
(O, FHIEE (D), RH Lo(3%) IEAZRK BixS
T AL I CZAEE— A, DASLERAS PRF i AL
(e 2% 2. WAL SR PR H T g — 1
TebR, ALK ZHAT SRS, LI ALK A
FETES (v ATUER T RE () WHUN R
(y3) AVEM AR, RHZE VRS OIBES) ¥k
PRI TR, 255 1F 2 =100 X 313/Y 1max X 0.3+
100 X yomin/y2i X 0.4 4100 X y3min/y3i X 0.3 k5 ¥ 11
B R WK 3, JTESTIE 4.

3 L@ EXRBEITSESR

Table 3

Design and results of Ly(3*) orthogonal test

SN PE

AR R/

WS A B/ C/C DI Tl T e B F% % omn OO07

1 1:3() 20 (1) 70 (1) 30(1) 3 3 5 11 439 6.32 68.61

2 1:3() 30 (2) 80 (2) 40(2) 4 4 4 12 5.33 6.21 68.23

3 1:3(1) 40 (3) 90 (3) 50(3) 3 4 5 12 4.30 6.31 71.16

4 1:4(2) 20 (1) 80(2) 50(3) 4 5 4 13 1.88 6.12 96.68

5 1:4(Q) 30 (2) 90 (3) 30(1) 5 5 4 14 2.64 5.92 88.28

6 1:4Q) 40 (3) 70 (1)  40(2) 5 5 4 14 2.24 6.10 92.50

7 1:503) 20 (1) 90 (3) 40(2) 4 4 5 13 3.37 5.88 80.17

8 1:503) 30 (2) 70 (1) 50 (3) 3 4 5 12 3.66 6.05 75.42

9 1:503) 40 (3) 80 (2) 30(1) 3 3 4 10 2.68 5.90 79.39

K, 69.33 81.82 78.84  78.76

K, 92.49 77.31 81.43 80.30

K3 78.33 81.02 79.87 81.09

R 23.15 4.51 2.59 2.33

R4 FESH WA 6 cm, HIAEEN 10 C.
Table 4 Analysis of variance 2.1.7 BUERE % FR T ERAFEE IS 3

WK MO B P BEN it G504 121011, 121128, 130116), JfxXt
A 817.46 2 9727  P<0.05 FLAMWL TR« ALJTT B 22 e AR A W RS PRAEA T 5 %%,
B 3473 2 4.13 2R BRI AR AN R R, R R R
C 10.21 2 1.21 AT 2.34%~2.42%, HHU FRYE 5.81~5.85 min,
D (%) 8.40 2 1.00 Kl T2EMMNE R, 4RIES.

Foos(2,2)=19.00 Fy0(2,2)=99.00

IEAT TR 4 W B 25 15 i Le A9 2 5% i PRF
T AL 1 L DR 2%, S AL PR T A S I S
SN PRE i AL % 140 PR 28 0 ORI ok 2440 5 3 ot
Eb A1) > i > 2R > R, R TSk
AsBCoDs, AH LRSI AL 3k 2 1 ), fe 2k
PRF i LI T 245 A ) SR G 10 3, Wi
4 20 % /min, 2530 4 80 °CL A IEE A 50 C,

x5 WIEKWER

Table 5 Results of verification

) SIBL T E A RRAES N
TR W W a4 RH/% W /min
121011 5 4 5 14 2.42 5.81
121128 4 5 5 14 2.40 5.83
130116 5 4 5 14 2.34 5.85
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22 BIRZRNZE

221 iEAF AIERAKRIRE skt (200 mm X
4.6 mm, 5um), Vs HEE-K (25075, AR
WA 1.0 mL/min, HEFERA 20 pL, ARy
250 nm, FEiA 30 C.

222 XFESRVE VI A HOCES R E 0 A
R BRROE PLi, I RS AR R RS S B R 1
mg/mL R, AR 0] S A 8V, WEBOKS Lt i
P E R A I BRI

FRoe ite, A 30 min, A, H 30% OB E K
AR, JER, B 2 mL T 10 mL SR,
I 30% C e R R A, ALIEREE, RI1S.
224 BTSRRI S8 PRF AL H#
TEHIEAST AT AWM, 1% 42237 B,
T BH o) B

225 LR MEEFELE o IO AR EE 0 RO
W, BER TV DA B IR BT, B IR
AT, SRIE 1. mEEI, ERER

2.2.3  HEREEBCEIS BUM AL 20 RIWTRE, KSR ARRIIN A2 29 min,  BF PR OGS AR 2R I E
€ 0.1g, B 50mL =T, In30%CEE 25 mL, T4,
TS S
A A B %‘—*&%‘g C
H /f\\
B J \k _ e N 4/ \\\ /\,, B
0 12 24 36 0 12 24 36 0 12 24 36

t/ min

1 BREMNES A). #Hikm B) FREEE (C) 8 HPLC &iLE

Fig. 1 HPLC of puerarin reference substance (A), sample (B), and negative reference substance (C)

2.2.6 LRPERARFE PO IR S0 BT T
HEIREE A 348, 174, 87. 43.5. 21.75 pg/mL %}
AR, HERE, DO RS TR R BN RARRR (X0,

FHDY. (U TR AA RS (YD, 2flbruE i<, [R5
TR Y=70 928 X—240 569, r=0.999 8, 4%
B, BSHRRIRIEAE 21.75~348 pg/mL ST AA
R R R

2.2.7  REERERES R o R RO R A
(87 pg/mL), 7E BIREREAM FEEIFE 6 Ik, i
AT B AR I ALY RSD 54 1.0%, BEFERE %
PR

228 HEEMRE  HUE—H#HE AL (S 121011,
o AR S R & 7 VP AT IS 6 Atk i
W, 7E FIREREARAETT, HEFE, TR F IR
) RSD 4y 1.4%, SZu6 M i,

229 FEMERAE IR ARSI (42.2.87
14, 2051 F 0. 2. 4. 6. 8. 24 h IHEFE, 4K
Ja VLB AR F G AL RSD 4 1.1%, 1HH7E 24 h
WAt SR R e T R4

2210 JFEEDACRIRLS I B A 2 IR AL
(b5 121011 WHE, REEFOE 9 R, B Y
0.05 g, 7B 522, 348, 174 pg (KX, AL
B K 3 NI, AN ERIREE 3 4

Fo AR S I £ AR B, TR B AR 2P A

A 102.9%, RSD K 1.5%.

2211 FEAIIGE U AN RS (00 AU
mho3 b (IS 121011, 1211280 130116), FEHits»
% “2.2.37 WOUTERIS B, - alillE, g5 R
EIRE NN 5496, 5.561. 5.568 mg/g, TN
5.542 mg/g, RSD 4 0.7%.

23 KIMNBHEER

231 NSRRI LR iR
SR (P EZGI) 2010 SRR, RAIFE IR E, HX
WAL FlE E, DKW AT, HEh 100
r/min, WEH (37+£0.5) C, WKiEWE, 4957F
1.5, 3. 5. 12, 20. 30, 50. 80. 120 min HUFf: 5 mL,
28 0.45 um ALIEMREIEE, LSS, BUFES
K78 SR AR v A R, SR SR R
MR 2 S v, WE m AR S TR, THE R
R A, il - SRR AR gk, WK 2. &5
BEIR, WHAAE 20 min P BRI H ok T ik 2
98.81%, {HIE F 7] 20 min P SR A
10.70%, 120 min R AT 82.98%. K AL
L5530 Fr A PRT A IS PRS0 2 ) BEA T AT 7K R A
UL BRI B HL Tso N 438 min, 1105719
WS Tso K 71.24 min, R W B5HE S0 AL
W KT R, WA YRR, WA
DLIE 2R AE H -
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Fig. 2 Comparison on dissolution between dropping pills
and tablets

232 AW ER ES R Rt
PRF i AL (#Ib5 121011) 6 i, 4295 Bl g J5 i,
WIAF FLAE 20 min N EJEEHEE, Z5RILE 6. 6 KL
ARSI 1) 25 SRR RSD 3 <10%, &
TN AL S —PE R UF . B PRF AL 3 b (it
5121011, 121128, 130116), F22¥ H il 5 g v2:
MW, g5RNE 7. R EIR 3 i AAEREA I ]
BRI A RSD $<5%, %0 AL A A
EEMRL. TERE.

Fo6 HRBRHHY—MEER
Table 6 Equality of dissolution of dropping pills

KPR /%

3min 5 min

B

1.5 min 12min 20 min
20.33 37.43 5331  89.96 99.80
19.58 3526 51.20  88.59 98.29
1889 3495 52.69 8590 99.23

1
2
3
4 20.24 3325 5425 8524 100.30
5
6

19.61 33.16 5234 8431 99.01
17.16 3359 5529  88.59 98.05
RSD /% 6.1 4.7 2.7 2.6 0.8

x7T BRBHEEUHER
Table 7 Reproducibility of dissolution of dropping pills

FRHFHER /%

1.5min  3min 5 min

Eias

12min 20 min

121011 2002 3563 53.89 88.66  98.08
121128 1932 3461 53.18 87.10  99.11
130116 19.89 3512 5296 8838 9845
FRME 19.74 3512 5334 88.05 9855
RSD/ % 1.8 1.4 0.9 0.9 0.5

3 i
ARSI T8 ok o DR 3R AN E AT IR IS W R T

PRF 4 ML I A i T8, W R I U 2,

T AL PR, TR AR S, 1R AT R 7 128 H

PRF 45 PEG 4000 FELflfmttl 1 1 4, &R

B RN, IRHAER, HZ%Y5 PEG 4000

EEBIh 12 3 I, A LB IR S, R L

T2 S liese 7 103, iR 20

ii/min, Z5WMEESE A 80 C, HFIHWLE N 50 C, i

BEA 6 cm, HIVAIREE A 10 °C, T HILRE A

o DAL T I A 3 ik, FEXRT A3 AL AT

PO, TALSM TR, AL 2 e R BRI

HC BRI AN, F56 (i EZ5H0) 2010 4R AL

WU RE, FELREEZESR, hHls T 2RRE

L, RGERAT,

FMEE PRF W EZAA %, H5 PRF
PRI Z03 UIAH DG, A PRF WAL Th B AR 2= 1 &=
TR A R . ARSEEG R A HPLC
SE TR EIR R MR, SRAUZ LR HEA.
AIEE . RN ALIARSING 25 58 h IR HE T B AR R AR
IR INFERR, e OB S s R R RS PR
LG IR N PR (R 220 . AR A H SEIR R B,
T AR AT S IR ME T P o R PR . BT
B Ak
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