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R, BR.TAENRERELEMTE A 15.15~45.45 pg/mL(7=0.999 6) ; 45 5 & A8 2 M F 4 HiXI ey RSD T 1% ; imif =
BFH 97.41% ~100.59% (RSD=1.35% ,n=6) ., RLHFE LT L ABGHREE EMEHN B WA 5%, hiRiBE A 80 C, AR
THIEEA13cm, HRFBIEA6cm, EIEF T, G THEGBLSNNZELE REET, AEERZT; TEDTFHETH
4.073% (RSD=0.35% ,n=6), %t : Fri&m 7 kAR £ F 42, TR T T A w75 e 42 AT 4 &
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Optimization of the Preparation Technology of Syzygium aromaticum Qil Dropping Pills

DU Zhuo', YU Xiaoyao', KUANG Cuigiong’, MO Yufang’,ZHOU Baozhu',LIU Lu', LI Haiyi', GUO Jialiang' (1.
School of Pharmaceutical Engineering, Foshan University, Guangdong Foshan 528000, China; 2. Dept. of
Pharmacy, Foshan First People’ s Hospital & The Affiliated Foshan Hospital of Sun Yat-sen University,
Guangdong Foshan 528000, China)

ABSTRACT OBIJECTIVE: To establish the method for content determination of eugenol in Syzygium aromaticum oil dropping
pills, and to optimize the preparation technology. METHODS: The content of eugenol in S. aromaticum oil dropping pills was
determined by UV spectrophotometry. Based on single factor test, using the percentage of drugs in total amount, liquid
temperature, falling distance of condensate, liquid drop distance as factors, taking the roundness, weight and hardness difference
and comprehensive score as factors, Lo(3") orthogonal design test was adopted to optimize the preparation process. RESULTS: The
linear range of eugenol was 15.15-45.45 ug/mL (#=0.999 6); RSDs of precision, stability and reproducibility tests were all lower
than 1% ; the recoveries were 97.41% -100.59% (RSD=1.35% , n==6). The optimal preparation technology included that the
percentage of drugs in total amount was 5% ; liquid temperature was 80 °C; falling distance of condensate was 13 c¢cm; liquid drop
distance was 6 cm. The dropping pills had smooth appearance, good roundness and moderate hardness; the average content of
engenol was 4.073% (RSD=0.35% ,n=6). CONCLUSIONS: The established method is simple, and can be used for the content
determination of eugenol in S. aromaticum oil dropping pills. The optimal preparation technology is stable and feasible.
KEYWORDS  Syzygium aromaticum oil dropping pills; Eugenol; UV spectrophotometry; Content determination; Preparation
technology; Optimization; Orthogonal design
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#]1; RO-2236P %I Tankpro 4 7K ML CHF V144 SR K B % £ A
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2.1 THEHBHBLOHE

# PEG 4000 .PEG 6000 DAJfi & H 1: 3R A1 R 3k
J5, BT 75 CHLIVIE IR K B R OK T IR AR, A
b7 )T A IS B A IR AT IR A e
(A 245 A FE AV IR 7KV 5 P DR, SR FH 1 000 pL A5 WA
W B , LA 30 i /min i A H AR TR A EE, TR
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2.2.1  XFRESHEE W WA ORS B FRECT A B R
1.010 g, % T 100 mL #7180 % & B it I e 7%,
FEA) KR 10 mL, & T 100 mL &5, 1 80 % 2. Fekas
PR ZIRE  BEAT i T R Bk 1.010 mg/mL f9 X HE
S
2.2.2 MW AH & B2 IR T A R AL 20
B, FRE BT, BT TR BN, 80 % £ T A 3T
EAR RS0 mL i, Z2pe gtk 5, G 2 mL, &
T 25 mL i, N 80% LBEZE 2B, BIASHHE A
2.2.3 SSEANRIER  LL80% LI Mas X HRVE T
224 KK S RS EIC2.2.17 50 X BE
VAW 2 mL, B F 100 mL &I, i1 80% £ B B 2 %)
BE L REAT iR e EE Ay 20.20 pg/mL o R SVA R AL
DL 80% £, 15k 25 [N I B Bl X B AR S AL “2.2.27
T AR VA TGS i, 7E 200~400 nm K 3 Fl N H#EF T
G0, 55 W ELE 210,228 nm P AR W 8 5
o AEAFAE A S WA 25 P BRI 2 DR 28 9 T3 5 i e
280 nm P ARG LAT W, H 23 6 BRTE A TE
W, e 280 nm AN S TR ULIE 1.
225 RVEXRZRFZE HU2.2.17I F XA SATE 1.5,
2.0.2.5.3.0.3.5.4.0.4.5 mL, 4> %I & T 100 mL &,
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Fig1l UV absorption spectrum
T 80% &, W-Ffis & 22 220 B, il J0 5 42 VA &2 43 331 Ry 1515,
20.20.,25.25.30.30,35.35,40.40 ,45.45 ng/mL 1 Z: 51 %} I8
A . LA 80% L FE RS FAXT R, F 280 nm K AR &
FIRRINERWSEE . DT & By Brim e 0 (x, pg/mL)
IR AR O E () AR BRI T AR RH 15 T A
B9 5 2k y=0.015 8x(r=0.999 6) . ZEHEM, TH&
B3 7E 15.15~45.45 pg/mL 5 I N 256 R RLAT.
2.2.6 FEEEORL  BC2.2.2 W R A TGS R L
80% L TR 25 XS BE, - 280 nm 7 1 Al e W S BE L ~F
TP E 5 S5, WL RSD 2y 0.29% (n=5) , %
BIAS T NG R R
2.2.7 FEMERE  BC2.2.27 0 ANR A OE I,
BT 2R P AE 0.2.4.6.8,12.24 .48 h"" 21}, 1L 80%
FE R 2 I R T 280 nm B KA E WG RE . 45,
W HE ) RSD 24 0.45% (n=8) , FE B At i % v T 28 Ui
TR 48 h NFRUE M R AT .
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25 PN R, T 280 m Y1 AN 5 W 8 S He Ao R 4 7%
AN EE. 258, ZEMRSDH0.12% (n=6) ,
RUA T L E R R AT
2.2.9 JAEENCRIAE BTN EM S EN TR
T LIE L R 6 4y, I A “2.2.17 35 R % BR S 0.5
mL, 1 80% &, B fif 3 22 45 2 50 mL &= i, i 4R
i, B 2 mL & F 25 mLE I, i 80% £ A PR 2
ZIBE, LA 80% L BE R 2s FAXTRE, F 280 nm 5 K Ak i) 5 W
HCEEFF AL RO 25 R W3R 1,
F1 MERKERRELER (n=6)
Tba 1l Results of recovery tests(n==6)
AR mg MAE,mg W, mg  UHRELCE @ FEMEERERER, % RSD,%

0.49 8 0.5050 1.0048 100.59
04974 0.5050 10032 100.16
0.4970 0.5050 09999 99.58 99,06 135
0.5076 0.5050 1.000 1 9152
04973 0.5050 0.9892 9741
0.501 1 0.5050 10015 99.09
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4.082% , -3 558 4.075% ,RSD 4 0.123% (n=6) ,
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FEARE % AU 0 A5 R R FE AR I i S H ], 2
W2, MPEFR 2L T 1.2.5, 43 FIIA T &l
1.0 gt — 250k, 25 R LR 3.t 3 T4, 4bJr 2 il 4%
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Tab 2 Blank matrix screening

7 PEG 4000-PEG 6000(m/m) MBI, e BIE  WPLREER T
1 1:2 0 B WAL i
2 1:3 0 ER R i
3 14 0 B BUERRE SR BK
4 0:1 0 MR WUER X

5 0:0 12 i TR i B2
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Tab 3 Matrix screening after adding S. aromaticum oil

A7 PEG 4000-PEG 6000(m/m) SRS AR, g BWE  WLRAMER Wi
| 112 0 B FEERE RIS B
2 113 0 B AR x
5 0:0 12 fi WAREEE bzl
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Tab 4 Screening of condensation temperature
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HE R

242 JREER HEZEFE N5 ,RSD HA.7%~
5%iC 14y, RSD N 4.4% ~<4.7% ic 2 43 , RSD K
41% ~<4.4%32 34> ,RSD 4 3.8% ~<4.1%1iC 44y,
RSD<<3.8% 1. 5 43 [ FH T il A 1 AL A Jo 1 25 S ¥ A 1
2015 A hi R [ 2 i) (U3 ) BILAE , B i 22 5+ LA RSD
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2.5.1 IRt S AR, DA i
B A 23 (A) ARG EE (B) YR BEI T 7R (C) |
WA IE (D) AR, U LR B it 25 57 R 22
St R EEEARAY HIRFR , KA Lo(3) IE 38 B HR 56 X il 45
T T, R 5K I3 5,10 Rt 545
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Tab 5 Factors and levels

¥ =
A% B,C Cycm D,cm
1 100 75 8 2
2 15 80 13 4
3 50 85 18 6

F6 EXRIEZITESER
Tab 6 Design and results of orthogonal test
iiES AR R BE A

A B C D 2E OER ER B
1 1 1 1 1 | 2 1 3
2 1 2 2 2 2 1 45
3 1 3 3 3 4 2 35S
4 2 1 2 3 2 3 58
5 2 2 3 | | 2 24
6 2 3 | 2 3 3 25
7 3 | 3 2 5 | 34
8 3 2 | 3 5 5 5010
9 3 3 2 | 3 4 48

WLRRE K 699 8001 9000  5.001
o) 6000 8001 6999 9999
B 12999 9999 9999 11.001
r 699 1998 3000  6.000
SAER I 12999 15000 18000  15.000
o) 17001 18999 21000  14.001
B 21999 18000 12999 23.001
r 9000 3999 8001  9.000

RT AEDNER

Tab 7 Results of variance analysis

BERHR A B C D BE
EHETIA 9.556 0.889 1.556 6.889 0.891
i 2000 2000 2000 2000 2000
% 4778 0.445 0.778 3445

F 10.766 1,000 1750 7760

P <0.05 <0.05 <0.05 <0.05

R8 ZARIWAENTER

Tab 8 Results of variance analysis of comprehensive

score
VERR A B C D W
BHEYIH 13.556 2889 10889 16222 2890
FE 2,000 2000 2,000 2000 2000
% 6.778 1.445 5445 8111
F 4698 1,000 3774 5623
P <005 <0.05 <0.05 <0.05
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2.5.2 TZEERE U &S T AE S T F i
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(RSD=0.35% ,n="6) , #&/nix .28 017,
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A, JCHE AN, £F A 2015 4 R [ 25 L) (PUER ) o
AR M ILZE R

2.6.2 JiiES HUREMLHIS TZ2H &0 T &k
FL 20 KL, 43 0 FRE T f . A5, 20 R0 AL A
0.014 5~0.016 8 g/, BB 54 0.307 2 g, P-4k 0.015 4
g/ki ,RSD 4 3.22% (n=20) , 1% 2% J A8 1 2015 4F jig
Cr 2 ) (PO ) R0 Ay BB A (24 LR XHIR T 0.03
g T AL IR o i 22 S PR B 25K h £ 15% , T HL R 4 o 1 22
SREARZ T 20, A 5A VAU HBREE 15", 55
HHE -
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