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B OE BN KBERATELTRESTRATETOEBEENZ ok, Fik R AR FHATIE R KIY, 20,1 mol/L 3 BRE R A
BB, B A FARAR S 500 mL, 23k 2 75 t/min, FAEE 1] 45 min; A S 7T 4L I N 3.6 % SURALAN SR A9 AR AR by R k9 5
mL 7 % 20 mL, An A BB 69 ARty R R 69 0.2 mL 54 0.7 mL, KRB & i Al & 3k m 2 B R P A F & F ek R Gk
YMC-Pack ODS-A, #3048 % 0.02 mol/L BBk &, =4k (A BEELA 5 pH 4 2.4)- T (65: 35, V/V) i ik % 1.0 mL/min, A2 5% K
237 nm, 2B 4 30 C,#HFH 20 uL, LR RAFE LM R ERELETEE % 7.802~117.03 pg/mL(r=0.999 9) ; & F 1
A 2.0 ng, & FE A 0.6 ng; 45 % & S X 3549 RSD<1.0% ; BDIK % % 99.18% ~100.46% (RSD=0.45% ,n=9) . 3 #AE I PR
AHEE TN TREREIANHILI% TT.9% 89.6% , 45 RIEMF FRE T L ZHUE &I B VR AN 25 R 09 # M
EER MEFEHEREN REAF S LR B AN F kRt

Improvement of Determination Method for the Dissolution of Dihydroartemisinin in Dihydroartemisinin
and Piperaquine Phosphate Tablets
ZHANG Mian, LI Chao(Chongging Institute for Drug and Food Control, Chongqing 401121, China)

ABSTRACT OBJECTIVE: To improve the detection method for the dissolution of dihydroartemisinin in Dihydroartemisinin and
piperaquine phosphate tablets. METHODS: The dissolution experiment adopted paddle method using, 0.1 mol/L hydrochloric acid so-
lution 500 mL as solvent with rotating speed of 75 r/min and sampling time of 45 min.If, sample ‘pre-treatment, the volume of
3.6% sodium hydroxide solution was increased from 5 mL to 20 mL, and that ofiphesphoric acid wasincreased from 0.2 mL to 0.7
mL. HPLC was adopted to determine the dissolution of dihydroartémisinin. The determination was performed on YMC-Pack ODS-A
column with mobile phase consisted of 0.02 mol/L disodiumghydrogen' phosphate solution(pH adjusted to 2.4 using phosphoric ac-
id)-acetonitrile (65:35, V/V) at the flow rate of LOymL/min. The detection wavelength was set at 237 nm,and column temperature
was 30 °C. The sample size was 20 pL. RESULTS: The linear range of dihydroartemisinin were 7.802-117.03 pg/mL(»=0.999 9).
The limit of quantitation was 2.0"ng|, and the limit of detection was 0.6 ng. RSDs of precision and reproducibility tests were all low-
er than 1.0%. The recoveries were/99.18%-100.46% (RSD=0.45% ,n=9). Average dissolutions of dihydroartemisinin in 3 batch-
es of samples were 94.9% , 77.9% , 89.6% , respectively. CONCLUSIONS: Improved method enhance the accuracy for the limit
of sensitivity ,\dissolution and detection results.

KEYWORDS Dihydroartemisinin and piperaquine phosphate tablets; Dihydroartemisinin; Dissolution determination; Method im-

provement
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T Ve (R T B A R A R ], DK . 200 W, A%
40 kHz) ; BSA224S-CW #7432 —HL 7 K- K ME215S
BT 53 Z—H RV (F2 5 Sartorius 24 H )

1.2 #@m5ik#

WA T SRR H (T R 254G R | LS
010212.011110., 010512, HLAK « 4 H- & WA 5 5 £ 40
mg WEFRIRME 320 mg) 5 AU F 8 R4 R (P R B fh 2
SRS E ST B, b5 100184-201202, 41 : 99.94% ) ; Z,

Rtk el AR bl , Kk alifboK .
2 AEEHER
2.1 fiEEH

faiiRE  YMC-Pack ODS-A(250 mmx4.6 mm,5 um) ;
W BhAH £ 0.02 mol/L MR & — NI W (ISR M7 pH Ay
2.4)-Z 0 (65:35, VIV) 3 i + 1.0 mL/min; A8 3% K .
237 nm; LI - 30 °C; AR 20 ul.

22 BRMFE

2.2.1  XTHEARATR BOWEH & R A 20 mg, & T
50 mL S, I BRI e 2% B 5] K OGS
BT 10 mL il , 0.1 mol/L R IERFH 2 X,
F 37 C AR 45 min, G B =0, BIAS 0T N
390.1 pg/mL [XF B SR IE A8 R o B AR I 7 5 1 B
mL, & F 25 mL B, F 3.6 % S8 AL R B 2 %)
JELBES) BT 60 CoKIE P BN 30 min, U R =
TR KGN ABERR 0.7 mL, $E5], 22 0.45 um (i FLIE IR DE
il HREEIE T, BT

2.2.2 HHLSIAER BOREAE R R 2010 4 R
2 L) (300 B 5 X C ¥ HE R I P 2 (2R TR ) L L
0.1 mol/L kR %5 1 R ¥ th A Joe v B A% BT R 500
mL, #5348 75 r/min JRKEEEME T 45 min BT HUE H GE
AR I R iy B AR RS I 5 5 mL, B
T 26 mb 5T H 3.6 % S AN R BE R 20 12
A1, BF 60 CoKIEH N 30 min, B A BB S
IIABERR 0.7 mL, #5257, 45 0.45 pm GAL g IE g ik, sk
TR, BNAS .

2.2.3  BIIVEXTREVSUR  FeRE b i A T FRIBCHRE (1% B R
WR M )3 o, P49 2.2.27 35 R J5 v R 45 B o BRI AR
2.3 REEAMLE

HE 2 R 2,27 T T 6 R St VAV At ot Vs Y R B 2
X HE VA A T, 52,17 IR Gk R RR I R SR
s, LR 1. R AT IR EGE ARET, S
WIREIR B LR A3 B, 20 B 1 > 2.0 g AR I AUA 7 8
EATA Y 1T >3 000, £ B4 B[] 4 4.65 min, 2556
A, LA X o TG4 o
24 ZMEXRER

HE 23 2.2, TR X B P 4859 1.0.2.5.5.0,,
7.5,10.0,12.5,15.0 mL, 45 & F 50 mL &, A 0.1
mol/L L MR S W AR B 2 ZI %, T 37 “CARI 45 min, i
ZEI, IS RF AR K S IR R0

EZED; 2017455 28 5 15

401 404

my
> —
6">1\3
mé\U
>._.
>N

T

4

Jmi

C
AR B CAPEXS G LA E S RZ AT AY 12 A E H
EXHEEELY/P)
A. substance control; B. test sample; C.negative control; 1. dihydroarte-

misinin derivative 1;2. dihydroartemisinin derivative 2
Bl SMREeILE
Figl HPLC chromatograms
ERVA VRS 20 pL, #5221 7T (i 2 AN A2 , 1 SR 0
o DARUE T 8 2R T WS (o, pg/mL) R AR A | 16

TR (p) S DA A 47 4 o 01 0T, 45 [0 05 7 2 Ry y=
0.000 03x—0.023 1(+=0.999 9) . 45HF20H W& & 5
FAGHI o v B LA Ay 7.802~017.03 pg/mL.
25 TEERSKINRERE

BC“2.2. 1 TR OO T R i, 13 LR R, 422217
TN A SO R SRR A2 6 IR, TE SR TR AR . (5
A0, 758 BEFR (LOQ) 5 {5 MR L Ay 3+ 1 I, 154G
ML (LOD) . 55, WA T 5 % 1 LOQ 4 2.0 ng, LOD
A 0.6 ng.
2.6 BEELR

B2.2.17 30 B S A RO L B 2.1 T B A
SRR E 6 IR, 10 TR AR . S50 WU R g
HIFL RSD=0.20% (n="6) , (LG5 B R 4T
2.7 BEEMHAE

He2.2.27 3 R A v (k450 010212) 18 &, 4%
“2.17 T A R AR E | e SR TR AR I R
gER AT & K IE LAY RSD=0.46% (n=6) , 1
AR EE M R AT
2.8 E¥ERILE

RIS A o LA T s 20 B S AR 9 {7y
TR S AL 7 FE BN A ZS LR (R B IR IR M ) 38 o,
43 B F 500 mL & P, N BRI e Y AT
WGE 5, 422,17 50T A5 S5 e RE I E | 10 S TR
PR, SR E T,
2.9 BHNRMIERE

WORE i (F1E%5: 010212) 38 £, 43 511 PA7K 0.1 mol/L £k
PR VS W . pH 4.0 i 12 £ 22 vl i A pH 6.8 B iR £ 22 wh ik
R A T A AR F A 500 mL, #4534 75 r/min,
F5.15.30.45.,60 min i BORE ([R] A4 FEAR R FR 7 HE A
JB 10 mL) , ¢ “2.2.27 T T J5 vk i 5 A A U, P
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F1 ERERKEER(n=9)
Tab 1 Results of recovery tests(n=29)

AR, mg W, mg R, % TR, % RSD, %
32.96 nn 99.27

32.96 3281 99.54

32.96 32.69 99.18

40.90 40.89 99.98

40.90 40.95 100.12 99.89 045
40.90 4091 100.02

41.76 4798 100.46

41.76 47.88 100.25

41.76 47.83 100.15

“2.17 TN A S HEREIN A |, 25 EAE S AE 4 B A T
W2 B R A SR LI 2. FR IR 2 BTAL RE AR AE
AR A B R AT A AL, {HJETE 0.1 mol/L
LR R VA TR AR A5 B ] s -2 SRR R Y B
[R5 0.1 mol/L EhBRVA W M A 5

1207

-k

~a=(.] mol/L hFAIEM
—a—pH LOBRRER I
=>¢=pH 6 8RNI

0 20 1 60
fif 1], min

B2 HEamTE4THAH TR RS H 2

Dissolution curves of samples in 4 kinds of disso-

Fig 2
lution mediums
2.10 FEEEIHE
HORE i (15 010212) 38 8 L 0. [imol/ LARTR I ¥
A BT, A BN 500 ml, B 23 51 4 50
75 r/min, T 5. 15430 W45 . 60 min B IORE ( [R] B %5 78 AH
(15 HARI0 ML ) 4 “2.2. 27300 Ty ik il g kit it
W, L2 17 U (g SR P ERE DN E | 2R S TEAN ]
W AN [ P ) s P4 R BRI R AR I 2. ik
2 AT 1, 75 r/min B - 1 SRBRVA Y ALY IR e
75 r/min AR A FE
R2 HREAEERERAERBERNFEFHRRSHE
(n=6,%)
Tab 2 Average accumulative dissolution of samples at
different rotation speeds and different time
points(n=6, %)

1] min 50 r/min 75 t/min
5 ) 43

15 70 80

30 81 94

45 91 96

60 96 96

2.11 EURERT BT E
TRE S (52 010212) i& 3, 3 6 1), L 0.1 mol/L £h
PR VA R R A BT, Vs A IR R R 500 mL, %3 0y 75
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t/min, T5.15.30.45 .60 min I BURE (R % FE A (7
AT 10 mL) , #242.2.27 350 Jy v il A S Al VS T, B
F2. 17T A S AR AR S |, 25 A S AEAS (RIS [ 55
BRSP4y SRR R S R LR 3. IR 3 AT B R AE 45
min FRHZ H RZE IR FE S

120

100

L\“' -

=2 80 -

=

60 "'31
2 6
0

0 10 N N 4 N 6
T min
B3 #ERTEA BT iE S EY A H 2k (n=06)
Fig 3 Dissolution curves of samples at different time
points (rn=6)

2.12  JERER BRI

2.2 17 350 g B AT A S A X Rt Ve AR A
L AR 2.1 WU A3 SRR E L SR TR AR
W R o A5, 0.45 pm GICFL B AEERT XU G 3R 0 I
H<2.0%(n=6) ,fFHHLE",
2.13 A HENE

3 HERR A0 i, $4042.2. 27 T B T il 45 I
VAW, 2.1 IR T A5 R I 2, TS 12 LA e T
R CEOR SRR =110 70% ) s [RIE, L) 2010 4F
PR 24 BE) (2R — B AR A ) 1 7 i 0 R V8 1 32, 4 2R L
8.

®3 HRAHEMNEER(n=6,%)

Tab 3 Results of dissolution determination of samples

(n=6,%)
vuo ey e 20104
010212 9%2 951 928 956 957 %0 949 8.1
011110 801 779 M2 MBI WY 4TI 710
010512 876 883 913 905 B3 867 896 8.8
3 Tt

AR L R B “2.2.27 TR IR S R (AL
010212) i & , /5% FE | FiE 0.1.2.4.6.8.12 h i}
P 2.1 5T g S UEREIN A2 , O SR T AR . S5 IR
NG HER A REERE T E 2 b, P NEE SR
g T AR A I A R A, TR L A S ) 5 11 43t VS
NETE 2 h PN SE R AE -

AU T 5 AT AR o f B RN 22 ) SR A, ZEANT]
Vs ) H i T S P A T RE S A L J FLXUERL T S
W LB S5 F FN kG LT AN B 436 6 B 1 FTHPLC
DEENE . B IERIE T R & N EREEH , TERE 4%
P 2 K A, BEAS 21 B INRE R 148 A AT HE 5 1) i A 4
(WA BERAEY L 2) o MASRKEAREFE o b #
TA 3.6 % A SE AL AN AR A 1 5 mL 20 20 mL, i A
BEER AR 0.2 mL 2Ch 0.7 mL, f HoAT AR s og 4,
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W OE B R AREE ARG RS (ATLD) Hkm ek KW 4 P I R @ ed 4, F ik M AR A
AR 2SRRI HAT ATLD , R JA A% — S5 W ik Ak £ 09 -3 AT G RN M F R BB E WIE AR S . =458 b dads
ZeF R R K TG A A 250~400 nm, K 5Tk K C A A 410~600 nm, 7K K 18] FB A 5 nm, B4 5% 4 5.0/5.0 nm, 2Rk E A 1 200
nm/min; M F B FE A 2R 0k K E B A 250~600 nm, 42 851% Z A 600 nm/min; VA ALCTT ) AEAAL 7] 385 5% JF R B 68 3 B3R
VA & 2k A8 €48 % (HPLC) il 2 25 M A & P JE B A B AE A BAIE . 2 R JH B R B0k 5 &6 B 5 0.132~1.188 pg/mL
(r=0.999 9) ;455 A2 M FEPEXIE RSD<3.0% ; A DK E 4 100.1% ~104.7% (RSD=2.39% ,n=9) ; J} & @ 69 fE A7 &
wEE L AT ELF R TS, HPLCME &R 5 ATLD fk 4 R+ oAait . 2k Z R R84 4 ATLD fk W12 ik 3
B EH, TR T AR R PR R A RS R F 5.

KEIR =R B R R R R R R B S iR A &k ik

Content Determination of Paeonol in Cynanchum paniculatum by Three-dimensional Fluorescence Coupled
with ATLD Algorithm

BAI Xuemei, LIU Delong, WEI Yongju(College of Chemistry and Material Science, Hebei Normal University,
Shijiazhuang 050024, China)

ABSTRACT OBJECTIVE: To determine the content of paeonol in Cynanchum paniculatum by three-dimensional fluorescence
coupled with ATLD algorithm. METHODS: The trilinear model was established. The principletof Teast’square was used for ATLD.
The component value was fitted by core consistency diagnosis, and_inner filter effect was corrected by mathematical correction
method. Fluorescence scanning condition included excitationgwayelength',of *250-400 nm, emission wavelength of 410-600 nm),
wavelength interval of 5 nm, slit width of 5.0/5.0.am, scanning/speed of 1 200 nm/min. Determination and absorption spectrum
condition included scanning wavelength of 250-600"nm, scanning speed of 600 nm/min; AI( Il ) was used as the sensitizer to in-

crease the fluorescence intensity of paconol, The content of paconol was determined by HPLC. RESULTS: The linear range of pae-

(1):44-47.

HH L SRR, X, S WA T R AR sl A s

ERIFFE[I]. o B 25 4, 2006, 17(14) : 1086—1088.

X B, ROk, LB | 55 i AR (0 I R A I 2

TETRWRMEJ]. 26 40 507 42 & ,2007,27(1) :63-65.

JEIBRHPLC ) 5 WU T 78 25 RS v 1 Tl I Wi s Ay

FKWR[). 4 5 25 5 7 & ,2015,30(5):610-612.

[6] 8L, JEFET, /K, 5 HPLC I E WA 755 Z RIS A th
il R R M ) S R [D). P B 2 4 &, 2008, 43 (9) -

o EL e BV HUr A 5 Tk 2 e U 444 A MR DA

WU T R ATA Y 1R 2 s i R R g A [3]
2 2010 4 g Cr [ 227 81) (55— 3 AR ) P il

SHLRE S B R4 B M 83.1% 71.0% 86.8% ;1 L 4]

Fie A B0 Ty R E |, 3 HERE S S S R B R

91.9% 77.9% .89.6% , i tH W 4 0 o A ey 1P

B

gr BRIk R WA T R U U

DL R Aer I 238 SR R P

[1] BRI, (A, B RO T 1 2 A il 5 B 5 e
FE[] AL R AR E SR ER,2011,23(5):691-692.

[2] FWcH&ERIWNER LN AR %R E,2012,34

AFEEWH : FH KA ARFRE IS % I H (No.81173496
20975029)

* AR AL R A S A A Pk . E-mail:
550393676(@qq.com

#ABAR YRR B 2R S0l . BFSE T 1) 259 5 A Mo ek

2%, E-mail:delongliu9012@sina.com

EZED; 2017455 28 5 15

713-714.
TR, Q5 R T & R PO 2RI T TS i
JET]. S 4K E 2564 ,2015,13(6) : 10—-11.
[EIFR AT G155 S A K A B 25 . 55 — 384K [S].2010
AR AT P E B 25 BHE Rk, 2012: 271,
EZR LG ITE 51 25 e AR G Fe B 25 g . Z36[S].2015 4F
Ji A« v R 2R i R, 20152 95.
FEI 5B 24 i MBS HIUR) 6 38 v R ) 4k o) 3R v o K
I AR F5-F KRN [S].2009.

(Wi H#91:2016-05-31  f&[al H#1:2016-11-30)

(fE: X )

China Pharmacy 2017 Vol. 28 No. 15 - 2089 -





