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Optimization of Preparation Process of Compound Three Herbs Droplet by Orthogonal Experiment

HE Lijun', XU Xiaomei’, YAN Yinghui', CHEN Hao', QIN Xiaoxiao', CHENG Xinling', XU Rongqing’
(1.Department of Pharmacy, People’s Hospital Affiliated to Fujian University of Traditional Chinese Medicine, Fuzhou 350004,
China; 2.Fujian Provincial Key Laboratory of Medical Measurement, Fujian Academy of Medical Sciences, Fuzhou 350001,
China)

ABSTRACT: OBJECTIVE To optimize the condition of preparation technique of Compound Three Herbs droplet and
determine the content of ursolic acid in the droplet. METHODS Taken the hardness, roundness, trailing degrees and stickiness
of the droplets as the index for evaluation, orthogonal experiment was used to optimize preparation technique of the droplet. The
content of ursolic acid in the droplet was determined by HPLC. RESULTS The optimal condition of preparation technique was
as follows: ratio of drug to matrix was 1 : 2, ratio of PEG 4000 to PEG 6000 was 2 : 1, temperature of drug was 80 ‘C, infusion
rate was 40 drops per minute. The content of ursolic acid measured by HPLC was 0.992 5 mg-g'. CONCLUSION The
optimal preparation technique in Compound Three Herbs droplet is simple and feasible with good roundness of droplets, bright
color, good forming and controllable quality. The method to determine the content of ursolic acid is stable and reliable, which can
be used for quality control of droplets.
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284 T R 2 R A 2 2 B v 24 5 8 O E AT
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B} R R R (Bidens L)W 154 B KR AFHE )
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52 2535 BT PR 1% 56 B0 5 1) P 58 Ak 77 791 8 B A R
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Tab. 1 Primary results for the ratio of drugs to the matrix

wy R MR 174 %% 752 fia e WE mAHY
2:1 4 2 2 3 11
1:1 35 3 3 35 13
1:2 3.2 4.5 4 4.2 15.9
1:3 2 35 3 4 12.5
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Tab. 2 Table of factor level of compound Three Herbs
droplet molding process

Sk
K A B C D
(PEG 4000 : PEG 6000) (4 © 3£5) (RHE/C) 38/ 55

1 1:1 1:1 60 40
2 2:1 1:2 70 50
3 1:2 1:3 80 60

£3 EXHBER

Tab. 3 The result of orthogonal test

o % G R PR SY

T ¢ > mEaE e BE s
1 1 1 1 1 35 3 35 35 135
2 1 2 2 2 332 4 4 142
3 1 3 3 3 3 35 3 3125
4 2 1 2 3 42 35 35 2 132
5 2 2 3 1 4 45 4 45 17
6 2 3 1 2 3 4 3 3 13
703 1 3 2 35 4 4 35 15
8 3 2 1 3 32 40 2 11
9 3 3 2 1 32 45 3 35 142

X, 134 139 12.5 149
Xo 144 14.067 13.867 14.067
Xz 134 13.233 14.833 12.233
X% 179.56 193.21 156.25 222.01
X,® 207.36 197.88 192.29 197.88
X;? 179.56 175.11 220.02 149.65

R 1.000 0.834 2333 2.667

F4 ERRBTEpHME

Tab. 4 Variance analysis table of orthogonal test

SN WMZEFHFM AHE F1E FlnsE B

A 0.226 7 2 12594 4460  P>0.05
B(i#%) 0.1333 2 07406  4.460 -

C 0.92 2 51111 4460  P<0.05

D 1.246 7 2 6.926 1 4460  P<0.05

ﬁ:.: F0_05(2,8):4.46: F0_01(2,8):8.650
Note: Fo05(2,8)=4.46: Fy01(2,8)=8.65.
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5 PEG 6000 FILGA1 9 2 & 1, 545 5 i il ol
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s AER A= T2, BRG] 3 #E AT,
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2.4 B S RE IR & & 1w

241 iEME LC-20A AU 5 R & AR
B4, ODS-SP 34 (4.6 mm X250 mm,
5um), AN LHE-0.1%F (65 : 35); Kl
K9 208 nm, W#E N 1.0 mL-min™', IR AR,
BEFEE: 10 pL, LREANIAIZI2Y 18 min.

242 HEWRMAEE  OXF SRR E & R
PR HY A SR (0 R By 4 mg, BT 25 mL (B,
TR SE 2, RS0 BE L VAR WREA 160 ug-mL ™
QL A TR BB % BT o S =R AL,
FEEAREL 2 g FEGL, BT 25 mL &b, B
BRERZEZE, BE, KEhE, BF L8
30 min(150 W, 40 kHz)J5, U, 4. FIRER
EE, ARBEANEEZATRBRE. &5,
FRFLIE R I8, KW 25, MBI RIS .
TOH A o YA R P ) 8 BRI 2 T O 24 4 o 4% A B
MR 2e, BT 25mL &P, INHFEHFEEZ
B, H%IE, FROERE, HEA A 30 min(150 W,
40 kHz), HUH, 04, HRRGERE, FE A2
. 5, e, EUSRBEmENTE.

243 TREMERE 25 RE BRI R LR 3
VWS 10 uL BEFE, HEATIE, CaEELE 1. 4
BEIR, EAR A S R R S IR R
I [ 7] (1) A8 SRR R ST Ueg 9 P 0 R 9 € 5 IS
HH D TG A W AT U o 13 B AR T v R E = R R
HRE R IR TR M, T

244 PEXRMELE R RIRICAE LI
e, BN EEH] AR 1 mL & 160 pg HIVETR . 2
2 WO RE R BRI ISR 1, 3, 5, 7, 9 pLiE
N B BB S, BT S R E . AR IR
FE C AR x, DU T AUE R AR y AT VR,
B H B ITFE A y=4 420.3x+2 729.5, R’=0.999 7,
LG SE R, W STE 16~144 pg-mL™ A HERE
BHIEHAAEA RIFMEERR.
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Fig. 1 Content determination chromatogram

A—control; B-sample; C—negative control of plantain herb.

245 (UERREE RIS R 5 AR R RE
(160 pg-mL )10 pL BERE, FELEREFE 6 W, I
SEVETH AN, 73 RSD HN 0.86%, ZRBH{CESKE % FE
R4f,

24.6 fREtliE aBUSE 4, 8, 12, 16,
24 h BIEEI A VAR, E AE IR 1) & 2 A B g
FasEtk, 75 RSD N 1.47%, WIS IE e
24 h WEEARFE

247 BEEMRAE  BESIE T = FE AU,
Hl % 6 MKMW, 1% “2.4.17 TR AR
MR RIRM &, SRERERRIFHEE
409925 mg-g”', RSD=1.6%(n=6), % Hi%ikEE
SR

2.4.8  OAEEISCRAREG R 2 PR EGE & 1 RE R R
of BRI B E A B2 1.0 g B3 AURE S
il £ BCHE R A, AT RER R S EE, T
HECR ., g5 R ILEK 5, AR RETHINFE ERR A
99.98%, RSD fH N 1.58%.

249 FERBOEENE FEERIASIPES 3
e, FAER R G DT E AT R %, IR
IR R SGR A EE  SAEREAT A R E, AR
AR RN 0.992 5, 0.992 7, 0.992 4 mgg !,
SEIME A 0.992 5mg-g', RSD A 1.6%.
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Tab. S The experimental results of sample recovery
e PRFRRL BRI A e/ SPEME/ RSD/

mg mg mg % % %
1 1.003 4 1.213 1.2 24301 101.43
2 1.002 0 1.084 1.2 2.2693 98.78
3 1.002 1 1.086 1.2 23121  102.18
99.98 1.58
4 1.0103 1.228 1.2 24231 99.59
5 1.004 8 1.059 1.2 2.2574 99.87
6 1.001 8 1.009 1.2 2.1850 98.00
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3.2 TR O 2
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WL E B — KA PEG 1000, PEG 1500.
PEG 4000. PEG 6000. PEG 4000 £ F] T4 AL B
U EE, AHT #Vit gE AR EE 55 22, PEG 6000 (1)1l
F&E VA R i #A PR REBLAT, AH AT 25 R H R
F &M RIEM, Bk A R — F i
A Sy 2 I
3.3 HE7 SRS RN E

RERTR 5 ¥ BRI 2 — XS Rl 73 et ik, W&
PR ARIT, R L TLC iR — % 7
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) A 538 6 I Bl AH 1 EL A AS T B AT T R . ARSI
W I L B A 0. 1% R (88 12), HH
FE-0.1% H R (80 : 20). LJMiE-0.1%F R (64 : 36)%%,
B A2 R 2 -0.1% B2 (65 35)1F A sh
AH, AT DA e SRR U 5 A 415 Uik 3 R I 1 43 25 2K
Bo T AL AR AR BOA RE R IR IEAT S 2 E
(544 2/, I TLC. UV PLA HPLC %5, AR
3R A HPLC X HHEATIE, fAifEpeek, kR
B, TEvkas, HEEMLT.
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