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Study on the Dissolution of Xiaocaihu Pill from Different Manufacturers

TANG Fushan', ZHANG Xiaohui', LAN Xue', MENG Cui', WANG Yuhe’(1.Dept. of Clinical Pharmacy, School
of Pharmacy, Zunyi Medical University , Guizhou Zunyi 563003, China;2.Dept. of Pharmacy, the Affiliated Hos-
pital of Zunyi Medical University,Guizhou Zunyi 563003, China)

ABSTRACT OBIJECTIVE: To establish a method for the determination of dissolution of Xiaocaihu pill, and compare the differ-
ence of preparation from different manufacturers. METHODS: Using 0.1 mol/L HCI as dissolution medium, rotating basket method
was used to determine the dissolution of preparations. HPLC was adopted to determine the content of baicalin: column was TSKgel
ODS C;s with mobile phase of methanol-water-phosphoric acid (65 :35:0.7, V/V/V) at a flow rate of 1 ml/min, detection wave-
length was 280 nm, column temperature was 30 °C, and injection volume was 5 pl. RESULTS: The linear range of baicalin was
0.488-124.8 mg/L (r=0.999 9) ; RSDs of precision, stability and reproducibility tests were lower than 2.0% ; recovery was
100.14%-104.78% (RSD=1.58% ,n=9). The average t:(50% dissolution time) of baicalin was 85.81 min. CONCLUSIONS: The
method is simple with good precision, stability and reproducibility, and can be used for the dissolution determination of Xiaocaihu
pill. Xiaocaihu pill from different manufacturers shows great differences, both preparation formulation and clinical use should attach
importance to the dissolution of solid preparations.

KEYWORDS Xiaochaihu pill; Baicalin; Dissolution
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Fig1l HPLC chromatograms

A. reference substance; B. test sample; 1.baicalin
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Tab 1 Results of recovery test(n=9)

el MAZE, T, JIGELR FHER  RSD,
,mg mg mg 2, % W%, % %
0.068 8 0.055°5 0.1267 101.93

0.068 8 00555 0.1292 103.94

0.068 8 00555 013011 104.67

0.068 8 0.069 4 0.1384 100.14

0.068 8 0.069 4 0.1404 101.59 103.06 158
0.068 8 0.069 4 0.1448 10478

0.068 8 0.0826 01555 102.71

0.068 8 0.0826 0.1569 103.63

0.068 8 0.0826 01577 104.16
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Tab 2 Results of dissolution detection of baicalin in samples
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B OE B.giRmne ARt EEgRPRERLeF ] 1. M. VAghrd ERiLE4205 %, 75 . XA ME
ik, 6384 A Ultimate XB-Cis, 40 35 4 R X R BAAEM 35, RS 484 THF-0.5% F B2 (#% B 2B BL) , ik 2 1.2 ml/min, A2 %
30C,#HFHI0ul, R FELFT .M.V . st Ak Fe a2 -2 24058 B 5] 4 0.62~5.67 ng(r=0.999 6) |
0.78~6.31 ug(r=0.999 6) .0.36~3.48 pg(r=0.999 7) .0.81~6.72 ug(r=0.999 5) .0.82~7.03 pg(+=0.999 8) .0.58~6.62 pg(r=
0.999 7); &2 R4 # 4 1.21.0.15,0.12,0.03.0.12,0.17 pg/ml; #] FE 4 %) 4 0.35.0.35,0.04.0.01.,0.03.0.04 pg/ml; # % B A%
M EH MK I 49 RSD<2% ; An A B K % 4 %) 5 95.1% ~101.1% (RSD=2.0% ,n=9) .95.2% ~100.7% (RSD=1.9% , n=9) .
95.8%~100.2% (RSD=1.4% ,n=9) .96.2% ~100.6% (RSD=1.7% ,n=9) .96.6 % ~101.2% (RSD=1.4% ,n=9) .95.9% ~99.5%
(RSD=1.2% ,n=9) . £&#:Z% FBERE LREH, THTREMNEARKEEMSRPHFELF T T .M.V 2 Ak
ERmLENEE,
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Simultaneous Determination of Six Components in Shenqi Fuzheng Injection by HPLC
SHU Juan', YANG Shengbin® (1.Tongren Institute for Food and Drug Control, Guizhou Tongren 554300; 2.Ton-
gren People’s Hospital, Guizhou Tongren 554300, China)

ABSTRACT OBJECTIVE:To establish a method for the contents determination of astragalosides I , I, Il , IV, lobetyolin and for-
mononetin in Shenqi fuzheng injection. METHODS: HPLC was performed. The detector was evaporative light scattering detector,
column was Ultimate XB-C;; with mobile phase of acetonitrile-0.5% formic acid (gradient elution) at a flow rate of 1.2 ml/min,
column temperature was 30 °C, and injection volume was 10 pl. RESULTS: The linear range was 0.62-5.67 pg for astragalosides |
(r=0.999 6), 0.78-6.31 g for astragalosides Il (»=0.999 6), 0.36-3.48 pg for astragalosidesIll (»=0.999 7), 0.81-6.72 ug for as-
tragalosides IV (#=0.999 5), 0.82-7.03 pg for lobetyolin (+=0.999 8) and 0.58-6.62 ug (#=0.999 7) formononetin; limit of quan-
titation was 1.21,0.15,0.12,0.03,0.12,0.17 pg/ml; limit of detection was 0.35, 0.35, 0.04, 0.01, 0.03, 0.04 pg/ml; RSDs of pre-
cision, stability and reproducibility tests were lower than 2% ;recoveries were 95.1%-101.1% (RSD=2.0% ,n=9), 95.2%-100.7%
(RSD=1.9% ,n=9), 95.8%-100.2% (RSD=1.4% ,n=9),96.2%-100.6% (RSD=1.7% ,n=9) ,96.6%-101.2% (RSD=1.4% ,
n=9) and 95.9% -99.5% (RSD=1.2% ,n=9) , respectively. CONCLUSIONS: The method is simple and accurate, and can be
used for the simultaneous determination of astragalosides I , Il , Il , IV, lobetyolin and formononetin in Shenqi fuzheng injection.
KEYWORDS Shengi fuzheng injection; HPLC; Astragaloside I ; Astragaloside Il ; Astragaloside Il ; AstragalosidelV ; Lobetyo-
lin; Formononetin

S REHRIE SR £ i 58 S i iR P 25 Ak, B 1 ##l
A SHRIER IR, FEMTIREGERE R SR 1 e
SRR FNA A Ty h R B A T VR 1220 W HPLC Y, A ghill#fd FEIRAR (DUJCH . LE-780 1
Bk WA S e WA Aoy R B 1 VI I IVAISAN BLSD(S [ Agilent /3] ) ; EO243S B J7 43 2 — kL TR (f
PEF IR T B R) , BA B R eTER BT Eppendorf 23 7l ) 5 SQ-4200 T 7 i 75 1k 28 (- Vi A 5 AL A
AL UM AGUE ST IR A BIFZEER, 52 JemBRAE L 9%, 250 W, 6% .50 kHz) .
FRAT IR 3 21 F BTG My, JLAE 3 i e J T A A 12 Z@5EF

UFRTRCT . BT, MR MBS R T T T IV ANSE Sk 23 Bk I VSR Ik 5 25 4 P IR 9 A BN L L5
TF TR AE 20 6 b 2 T A A3 A T IR I E A E 2014050179, 2014060132, 2014070121, 2014080131, 2014090133,

DRI, 5 R v OBAR B 38% (HPLC) ZEAODEHUSINGS  1iks . 250 mIA) ; T EE 215 T %I AL (HHE2 . 98087110) . 5 1
(ELSD) 57 1 [R5 S R ISR P B2 T I L s 1 B8 5 (L2 £ 98086745) . 5 1 i 1 TI %of B 5 (i 2
IV AISE S HAT PR S i 73 DUA e il 700 1 ot 98082873 ) I T B FL 15 IV Xof B 5 (2. 98086721) 1A [ 25 ]

GRS Sigma 23w , 46 B ¥ =98% ;5 4% S B AF X RO (it 5 .
BRI BRI P2 R Rk R 111712201401 FERAAER (HIE S 111712-201412) B9 F
. E—mall:563965969@qq.com b 25 SR E P B, 4 3 >98% 5 L JIE btk ali, Hoavi

HEIZEG 2016 455 27 455 30 ) China Pharmacy 2016 Vol. 27 No.30 -« 4275 -



FIEI R A3 HraE, K B Atk .
2 HEEER
2.1 ‘st
4,3 #F ; Ultimate XB-Cy5(250 mmx4.6 mm, 5 pm) ; 461
% ELSD; B : Z015-0.5% W IR , B B Uk I (BRI AR e W26
1) 3 : 1.2 ml/min; #E3 : 30 C5 UEFE 10 pl.
R1 BREXRBRER

Tab 1 Gradient elution program

fif ], min A% B,%
0~13 203 79-67
13~21 342 6758
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Fig1 HPLC chromatograms

A. mixed reference substance; B. test sample; C. negative control A; D.
negative control B; 1.lobetyolin; 2.astragalosidelV ; 3.astragaloside Ill ; 4.
formononetin; 5.astragaloside Il ; 6.astragaloside I
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Tab 2 Regression equations and linear ranges

R Il i r K, pg
BRI y=1.192 1x+5.424 1 0.999 6 0.62~5.67
HEEHT y=1.326Tr+6.168 1 0.999 6 0.78~6.31
HEAT y=1269 1x+5.672 1 09997 0.36~3.48
il y=1338 95461192 09995 081~6.72
SESHE y=1489 0r+4.821 0 09998 0.82~7.03
R 2% y=1339 Lx+6.602 | 0997 0.58~6.62
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Tab 3 Determination results of quantitation limit and detec-

tion limit
%) L0Q, pg/ml LOD, pg/nl
HREHT 121 035
HEERTTT 015 035
HEEI 0.12 0.04
HERHN 0.03 0.01
AESITE 0.12 0.03
il 017 0.04
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PRERENNE e SR A, 2550 R T VI VA
SAF AL K I TR LAY RSD 435 1.2% . 1.0% . 1.3% .
0.7% .0.8% 1.2% (n="6) , UL FAH R BE AT
2.7 FAEMRE

Be2.2.2" BT A GE &L o0 T E IR T RE 0.1,
2.4.8.24 W4 2. 175U €033 4 AR I 2 , i S g T A .
R WTERTT T LI VI IVAISE ST P AE R 1w AL
RSD 435N 1.3% 1.2% . 1.3% .0.9% . 1.1% .1.6% (n=6),%
AR SRR =R N 24 h NFa @ PE R
2.8 ESHRE

R A (A1E5-: 2014050179 )3 1, $%22.2.27 TR 7 il 4%
AL, TR 2.1 T g 2 R REI S | 0 S I TR AR
TFEA R SR AR EIERF T UV IV S
TEARAEZ A3 A 4 91 0.082 0.0.007 9.0.017 1.0.049 0.,
0.003 9.0.052 8 mg/g, RSD 435K 1.2% . 1.1% .1.9% .1.7% .
1.8% 1.8% (n=6) , KA RE LRI,
2.9 N E IR TG

B SN B AR A (3165 £ 2014050179 3 5, #22.2.27 35
N TR AR, FRIO 10, B 2 2 o KR8, B T
10 ml A, A3 BDIMAE b S R p e gty IO I
IV A5G S PR AR X R, 32.2.27 300 75 1 il 25 i
PRI, 2. 1T R A AR A2 T SR T RS
JRE RN R 25 R 4,
2.10 HHREENE

127 TR B HEAE T &0 L 457 42.2.27 T Jy ki A it

hEZHE 2016555 07 FH 308



ARV, PR 2.7 0T i S bR I 2 |, T SR T AR T *x5 HREENELER(n=3,mg/g)
BT T VIO I IVAES P ISR W&, 4500 Tab 5 Results of contents determination of samples (n=3,
o

W35, mg/g)
x4 MERKERRELER(n=9) RS BERT]  RERHD  HERHT EERFV GBS EWER
Tab4 Results of recovery tests(n=9) 2014050179 00172 00432 00212 0.056 1 0121 00096
0 R Wi T T . 201406012 00170 00439 00210 00556 0123 00092
1 Bg  Homg mg mg % WEE % 2014070121 00167 00428 00209 00567 0218 00091
BT 209120 003597 056000 038309 977 977 20 2014080131 0.0169 00422 00221 00569 01242 00094
200010 003578 056000 057450 962 2014090133 00170 00441 00220 00560 01123 00091
200870 003610 056000 0358602 982 s
3 it
200350 003618 L1000 112034 98 iy e N " . N
20870 005%  LI0K LIOR 959 EHMHEE T K CIE-0.2% PR . LIE-K. Z
200060 003613 112000 116845 1011 15-0.5% FF IR AE A AT 08 10 3 o0 A0 X6 5 00 B 43 43 123 8 A 5%
212080 003649 168000 17657 1006 Wi 25 SR EE-7K 2 6-0.29% IR . - /KA A i sl AH
210080 003629 168000 167597 976 B, 4% A3 43 8 BE S I B4 i B PR, T SR F 25 -0.5% H

200050 003548 168000 163316 951
B 2 7 S PAVASEYY 175 IR
BERHT 209120 009034 062000 071468 1007 9%.1 19 FRAE ARSI £ W3 3 S RCR A By, IR L4 15 -0.5%

s

20010 008986  0.62000 071048 100 F R A AR 1 3t sl AH

209870 009087 062000 06950 982 E2 3 o 1 N B R R 3 2= B e i e

jégg ;g ggzg ;Z iig gg :;(7) ii 22‘2 SRS ER T 10 LV S S PR e
. . . . . o

210060 009075 124000 128983 967 ELLE &

212080 009166 186000 191074 978 S ik

210980 009114 186000 18618 952 [1] Cai YM, Zhang Y, Zhang PB, et al. Neuroprotective ef-

20050 008910 186000 193608 993
BEEHT 209020 00433 039000 042731 982 83 14
208010 004410 039000 043059 991
200870 004449 039000 043410 999 gen Res,2016,11(1):94.
210350 004459 0.78000 081289 985 [2] LiJ, Wang JC, Ma B, et al. Shenqi Fuzheng injection for
208970 00430 078000 080558 976
210060 00453 078000 081361 986
2080 00498 L1000 LleSs4 958

fect of Shenqi Fuzheng injection pretreatment in aged rats

with cerebral ischemia/reperfusion injury [J]. Neural Re-

advanced gastric cancer: a systematic review of random-
ized controlled trials [J]. Chin J Integr Med,2015,21(1):

21098 007 L1000 L1612 967 71

206250 00873 L1000 121607 1002 [3] i, slmsls, B 0te, 5 SRR IEF SR L2 sy
RN 209120 011732 091000 09729 967 92 17 BFGE: T [J]. % A25,2013,35(7) : 1 494.

208010 011669 091000 L0215 1006 , .\ X -

4] M AU R S SR 2 2EN Ay 2 E

2987 01774 091000 100499 975 [4] %@m M “# )f o Eﬁjﬁﬁm%%%ﬁkﬂ\ s

20350 01801 182000 L8685 962 BFFEHERE (V). veFa 25 44 K % 4R, 2012, 29(4) : 307.

20870 001723 182000 18901 979 [5] JEE Aok, AREm e | 4 8 S 4 Fh S TR iy il 45 B L

210060 001784 182000 191236 986 T AT R BT A I S R B ] P B R B o A 2 2

212180 01903 27000 28719 992 £.2013.19(22) - 56.

210980 01183 2.73000 275281 96.5

— o Preges A Al g AL
206250 011571 273000 2.85390 1003 [6] SR BUL A, S HESE SR R

RER 200020 02342 1000 133750 1012 983 14 Y HPLC 5 J5 i [J]. 99 3R & & 26 ,2012,25(10) : 23.
208010 023318 109000 131555 993 [7]1 #E: X/NE TG, 5 HPLC-DAD-ELSD 2 [A] i il 22
209870 023526 1.09000 131000 98.6 E"JEQ"EP54\526}[3@/3\%[]],%5}5]67\7}5‘%%&,2013,33(2) .
210350 023580 218000 237656 98.2 210
208970 023426 218000 234668 9.9 ’
2.100 60 0.235 48 218000 236098 975 [ 8 ] Luisa P, Alessandra B N Elena L. Antimicrobial and anti-
212180 023785 327000 339667 96.6 fungal activity of crude extracts and isolated saponins
210980 023651 327000 343457 918 from Astagalus errucosus [J]. Fitoterapia,2002,73:336.
I 20230 OB 32000 345343 86 [9] Krasteva IN, Toshkova RA, Nikolov SD. Protective effe-
A 209120 0.020 08 061500 061725 97.1 97.7 1.2 . . ] )
208010 001997 061500 0.6 4 0738 ct of Astragalus corniculatus saponins against myeloid
200870 002015 061500 0.63201 995 graffi tumour in hamsters[J]. Phytother Res,2004,18(3):
210350 0.02019 123000 122805 98.2 255.
TR [10) A, AT RIS, HPLC I W S 4
. ! } ) . e o P\ 15 2 .
212180 0.02037 1.84500 178973 95.9 W’E‘:ﬁﬂﬁ)ﬂzﬂ ffy 5&[]].4’2@%,2010,21(15),1 385.
210980 0.02025 1.84500  1.83942 98.6 (Uchi H197:2016-05-18 & n H 1:2016—-08-07)
206250 001980 184500 180945 970 (k-] H0)
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4,

ERRRIRZS TR (7 2 55 TR 24 0V ) B — B A
BORRER REn REE AEE (LPEARAEEER, ER 210009;2. B4 T ARG A BB
L EZ 223001)

hEsRS  RI27 XEARER A
DOI  10.6039/j.issn.1001-0408.2016.30.33

XEHFE  1001-0408(2016)30-4278-04

W E ORI SRR RRERGERENE G R, MR A S RAB G RE SR, Tk R A RIN-T SRR
Ak K A 288 nm. VABEBR 3 4% ik (pHA.5) 0.1 mol/L 2 BRI & [N 0.5% + =k 3 ARBA 4 (SDS) ] Ak B4 2 2% 7+ i (pH6.8,
MmN 0.5%SDS) KA BT, 7 AT ARAR A 1000 ml, 453k % 75 r/min, 551 % K 0k AR TE R AT 25 5 RAF S R,
Fradat it AR B T (f) kRO A s e Al . 45 R R ER R A A A R B R R TE B A 2.147~25.764 pg/ml; #y E
JE AR E A MK B89 RSD<<2.0% ;4 A5 A B P 69 = o 3 A 99.53% ~101.05% (RSD=0.48% ,n=9) ,98.95% ~
100.05% (RSD=0.39% ,n=9) .99.54% ~100.20% (RSD=0.24% ,n=9) .98.54% ~100.06 % (RSD=0.44% ,n=9) . 1 4FF 7 EA-
JR 3B B sk A T R A 4 25 5 R AR 25 ok wh 9 £ #1 5 56.60.63.68,68.52.59 .67, 65.68.76.62, L5k iZkiE AT
SEER e A T R G R M B AR R A T R A5 R 25 5 R AT 2h e ARk b h ol R AL AR SO R B — SO BT,

KEEIA R EARATER RIS A H R & AR T A — BUEIRE

Consistency Evaluation of the Dissolution of Generic and Original Preparations of Dronedarone Hydrochlo-
ride Tablet

ZHAO Xin', CHEN Guohua', WU Qiongzhu', TENG Haitang”, YU Tingting' (1.School of Pharmacy, China Phar-
maceutical University, Nanjing 210009, China; 2.Huaian Institute for Food and Drug Control, Jiangsu Huaian
223001, China)

ABSTRACT OBIJECTIVE: To establish a method for the dissolution determination of Dronedarone hydrochloride tablet, and eval-
uate the quality consistency of its generic and original preparations. METHODS: UV spectrometry was performed on the column of
288 nm, dissolution media of Phosphate buffer solution (pH4.5),0.1 mol/L Hydrochloric acid solution [adding into 0.5% sodium
dodecyl sulfate (SDS)], Phosphate buffer solution [pH6.8, adding into 0.5% SDS] and water, volume of dissolution medium was
1 000 ml, rotation speed was 75 r/min, the dissolution of generic and original preparations of Dronedarone hydrochloride tablet
was detected, and the similarity of dissolution curve was evaluated by calculating the similarity factor (f;). RESULTS: The linear
range of dronedarone hydrochloride was 2.147-25.764 pg/ml; RSDs of precision, stability and reproducibility tests were lower than
2.0% ; recoveries 4 dissolution media were 99.53% -101.05% (RSD=0.48% ,n=9), 98.95%-100.05% (RSD=0.39% ,n=9),
99.54%-100.20% (RSD=0.24% ,n=9) and 98.54%-100.06% (RSD=0.44% ,n=9). In the 4 dissolution media, f; of the dissolu-
tion curve of 3 batches of generic and original preparations of Dronedarone hydrochloride tablet was 56, 60, 63, 68, 68, 52, 59,
67, 65, 68, 76, 62, respectively. CONCLUSIONS: The method is suitable for the dissolution determination of Dronedarone hydro-
chloride tablet; meanwhile, the in vitro dissolution curves of generic and original preparations of Dronedarone hydrochloride tablet
show similarity, so the quality consistency is good.

KEYWORDS Dronedarone hydrochloride tablet; Original preparation; Generic preparation; Dissolution curve; Similarity factor;

Various media; Consistency evaluation

LR PR %% 15 B (Dronedarone hydrochloride ) & — 8 4 1Y HRES HE A S TR Y S AN 4 i 25 0 B A RS MR AR R

PULARF 2, FEH T GO N B LA R
PEOHERIGIT ™, t ik SR AE- 2O R A, IF 550 T
200947 A A 12 A 3RA5 36 [ & 5 2000 & 248 PR (FDA)
RRPNZG S PEM R (EMEA) HEUE 1l . Ak 2 2540 2 2 I el
T A9, 5697 s B0 A Jie i ) 2 P AR R, A 0 S - T L
2 AHREAR T HE IR AN T WSV rY g B e,

e B 2R 2 DA 790 I s A ) 5 A ot ) 7 s 7
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JEVEH 25 W e A P9 R RN W A A T B A T 2 45
24 I ) 25 5 T AR BLLE IR AN HRE R N AR S L
T 7 TRTER B G 2R 24 i A 2 e ™ B i P & 3R Sk
o, KB AR R T ERBR Ak I Ao L RPs A e s il 2
PRI A2 T st i O IFSY , 38 [E 25 ML (USSP 39-NF 34)th A
T HAEBRBRER 2% vl (pHA.5) P (3 1 ke, TR [ £ 2 4
WB A BEER) (CFDA) A 171 A [ A ] 5] PN 7 Joi o 7 2% 4%
ZRPpH A TR A h £k . R, A0S I ERRR 43 15
[ - USP BRife, £ Hw W BRI AE ik, 5 23R IR UL 48 iAW A
TE AR RIS A B AR BT A TR, 155 SR 2 A 5 1 i 2
HXT EL, R FDA HEFE A AR - () %o Heab A 7 A U P41

hEZHE 2016555 07 FH 308



R R YA IR R () ) 245 14 R — BN AR S %

1 ##
1.1 88

UV-1800 B 48 -1 UL 43656 3 ( H 4% Shimadzu A /] ) 5
8453 B LE -] W43 M T (35 [ Agilent 24 ] ) ; RC8MD #!
WA CRHETT R KRR ZRHEA R ) ; BT-1250D #HL
F- R (18 [ Sartorius 23 F) ) o
1.2 AR5

IR PR Ik R (Fp 2GR F 25 R 2O A L S
5 181,82, S3, ML : 400 mg/ [ ) 5 £hBR D23 ik e A BRUT 25 (9
Sanofi-Aventis A 7 , L5 : GI092, BLA% : 400 mg/ F) 5 Eh R bk
Z5 Ik B IR (55 [ 25 L B &, L5 - F029QO, 4l I .
99.4% ) ; Eh IR I ZR ik JEURL 2 (rp I 25 RERS4 2b - F =
H i, 95 150401, 215 1 99.0% ) s FASRFIIY M40 Hr i, 7Ky
K.

2 HEEER

2.1 BEHFE

2.1 XFHESVIAT RS FRIGER R P A4S ik e X R S 24 21.3
mg, & T 50 ml I, A 1 ml B L, 23 B0 0.1
mol/L R FRIF (A 0.5% SDS) BfREH 2% 1 (pH4.5) (R
22 0k (pH6.8, A 0.5%SDS) KX 4 Fls A g 45, 12
A1 KB ICL ml, BT 20 ml AR AR, BRI B9 9% A R E
5 5] AR T BT

2.1.2 HEAAER BORENEIFZS (LS - GJ092) 12 A, B 0.1
mol/L R (A 0.5%SDS) MR Eh 22 itk (pHA.5) TR
5 2% vl (pH6.8, fi A 0.5% SDS) . /K 4 Fh i A Ji & 1 000
ml, F H N E 72 [20 15 AR ARG Ho 1 24 34 ) (U5 ) 093 1 38 55
TR GRS, F R 75 t/min, IR ESH 37.0 <C,
AT 10.15.20.30.45.60.90. 120 min B HZ H % 10 ml, FEE]
IR AR P AR FE 37 SCIFHAYJ5E 10 mi, FH 0.45 pm S FLUE IS
i R R L R TR A, P R 20 175, #2450  VE Mt
a3l 38

2.2 AMAEH Y REERE

H Al , Eh iR P23 15 F B ol A USP Frifi, HoAE USP Frifis
T HE BRI A2 i S 3 L 75 t/min, FRVETE A Bk 1000 mil [
TETRER R (pHA.5) o AS T HIAS K 400 mg/ v HoASRIE R, &
H AR R4S TR H USP A i FILAR 56 SCHR® , SR F 3 3 A
AT 1 000 mlghF T4 H FER S

M T Hh MRS ik B IR i R B 259 JR T BCS 1T 2%,
HoAf B 5B (pKa) k9.8, S S5t 259 , TR AR 4k AH 5 SCHik
TG HEFEVE A TR 2 0.1 mol/L SRR W IE R 28 v
(pH6.8) B R £h 2% whifk (pHA.5) Fl7k . 7E(37.0+0.5)°CF,
PLE AR AR IR, A Sh IR P 23 ik BRIV T, 4608 Y
TR )a , A A-0T LA 66 A 288 nm I AN i LI
BE TR ER IR e A B TR (R I R SR
IRFNTmAE 2, a5 R 0L ER 10 BURE fhRIF 25 (L5 - GI092) 1
AT BRI 4 Rt A BT, AR E AR5 B (RS 2R
F IRl i 4 P LA 1.

gE A TR L AT RE O TR 2 78 B R Eh 2% v T
(pHA.5) F/K Hh BLAT B U I AR, 1R BT 25 0, /T LA .
AR 5 05 253001 70 EL A A A J5 L {1 7E 0.1 mol/L 3
TR 75 T TV IR £ 22 I (pH6.8) P i H ARG, JE i X 43451l
SR, TR AR VS PER R SR m i . IR, 1 e
o i 3l 80 T ke LA R 4 (SDS ) e it A 2% 1T 4% 44 5] 4 A

HEZED; 2016 455 27 5 30 1

Je SR REA T TS ) FH i ) B
R1 BBRRFAEREE
Tab 1 The solubility of Dronedarone hydrochloride

AT VAR mg/ml A A
0.1 mol/LERFRIATE (A 0.5%SDS) 0.015 %
FRRERZ MR (pHAS) 1.935 B
kK 1226 B
AR (pH6 8, 1A 0.5%SDS) 0.012 %

0 N0 6 s 100 120
fit[i], min

1 #aETHERERH A RP R A 2%

Fig 1 Dissolution curves of original preparation samples in

different dissolution media

30 17 M T ) 5510 8 T 2000 2 5 e S D ) ) H R
8 FETANE MR BEHERAE 0.01 % ~1.0% (W/V)JE R, SAiR T6
SRR AR BE 0.5 % i e A Tl M (AP 2IE . TBURE i [ F 24
(#it*5 : GJ092) & &, 4351 R F A 0.5% SDS #10.5% i 80
[ 0.1 mol/L ERFRIWAE Jis tH A I, VA e | 115845 ik ) o
Y AR R Al s 2k . IO A 0.5% SDS #10.5%

95 80 AU AR L2 vtk (pH6.8) [R] M UEA Tl , FEWLIF] 2.
120

100
=g
ﬁx%(
)
B —~0.5%0t3f 80
- )
. 05%SDS
0 — . .
0 20 4 60 8 100 12
fifli], min
A
120
100
8
260
&
=i =050t 80
2 ) 5%SDS
0 . . .
0 100 00 300 400
It min
B
B2 REMEREEEFEYHE
A.0.1 mol/L EhFRIA ; B.WERAERZE M (pH6.8)

Fig 2 Dissolution curves of different kinds of surfactants
A.0.1 mol/L Hydrochloric acid solution; B. Phosphate buffer solution
(pH6.8)

B P 2 AT R, A SR 24 A I AR TET G 4 55 SDS A B Y
5 HH R S v T AR I 80 A B, T ELI: 3R 80 Sy AR M
T AN EARAE N2 5 3 B i 8] J5T 4 22 S 0K, e
AR SDS

FMNG PR SDS H M ARG IR 0.01% ~1.0% (W/V) ,
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27 E DAIR W 2 80 i R AR UG 8 . BBORE S (25 : S1)iE
i, B 0.019% .0.05% .0.1% .0.3% .0.5% . 1.0% SDS
0.1 mol/L PR 7 W AR LR 2% viik (pHO6.8)/E Mg 7], EA T
ARAEMNE 25 R 2,
FR2 BEMRZFIAELEARRIRESDS N EFRIAMAE (mg/ml)
Tab 2 The solubility of dronedarone hydrochloride in the
different concentration of SDS(mg/ml)

R 001%SDS  0.05%SDS  0.1%SDS ~ 03%SDS ~ 0.3%SDS  1.0%SDS
0.1 mol/LERRIAE 00084 00094 00901 05798 14371 32578
BRI (pH6S) 00021 00042 00831 03461 13262 29953

i 2 2 AT, A 0.5% SDS F11.0% SDS [ 2 R/ Ji 34 1k
F) 7 A 41 {5 1.0% SDS H 0.5% SDS ¥ i 1 &5 FE K, Bl
T2 R P R B, W RN A 0.5 % SDS

LR BT RES I AR A TR« 0.1 mol/L Eh BV
(A 0.5% SDS) . B R £k 2% vh i (pH4.5) | Wl I8 3k 28 w7l
(pH6.8, /M A 0.5%SDS) Fi7K .

T B FRIGER BR P 2% 3K B % BE b (L5 : F029Q0 )i 2, Ht 4
By, SE F 1 ml BBV A, T34 900 FH 0.1 mol/L R BRI (i A
0.5%SDS) B2 £h 2% thif (pH4.5) B FR £5 2% Witk (pH6.8, il
A 0.5%SDS) JKAEZTF 50 ml 3 A, i 4 R i BE o0 0.426
mg/ml X I8 S P28V, AR A RS 5 A B LR IV 45 2 0.1.,0.2
0.4.0.6.0.8.1.0.1.2 ml, 43 HIETF 20 ml b, I FAHR A9
I BUESS , F5) F5RH-0] Aot B A 288 nm P I A0 2
MR o DAERFR IR S ik B o i vk 8 (o, pg/ml) SR AR AR IR
() HYAERRIEA TR M, By RS 2R M R L4 3

#3 EAFERSLMETER

Tab 3 Regression equations and linear ranges

e ElEhii ro G, pg/ml
0.1 mol/LELERIATR (A 0.5%SDS) $=29465x-0.0230 09990
PRGN (pH4S) y=29.603x—0.0107 09993

2.147~25.764
K y=29477x—0.0198 09992

TR S (pH6 8, A 0.5%SDS) y=29.121x—0.0279 0999 1
24 RBEELE

BC2.1. 17 I Xof Bt V5 VG o, 4% R A0 -] LA e R ik
288 nm PR AT M AE 6 k. 55, R AR IR OL
B RSD 4357114 0.84% .0.36% .0.21% .0.62% (n=06) , WL &5
T AT
2.5 REMLE

2127 R 4R B 120 min B @94 A G &
3T IR T CE 0.2.4.6.8 hINF7E 288 nm i < Ab i 5 L
T . S5, Hh R P 5 3k BT O JE 19 RSD 43 51 R 0.78%
0.82% .0.70% .0.91% (n=>5) , F& WAL i VA 7 4 Bl A 5
iR T 8 h AR E M R AF
2.6 ESHRE

BURE S B2 (3165 - GI092) 18 7t , 4% 2.1.27 31 F J7 74 il
LRIV, H 5 01T DL O B VA A 288 nm P AR I
HIRCRE , S55%, EhiR vk 25 ik BE G 1 RSD 437110 0.98 %
0.59% .0.71% .0.81% (n=6) , WA T TER I
2.7 [ERERRIE

IURE i JEURH2Y (2551 150401) 4 3.41,4.26 .5.11 g (435124
FAL TR 8,10 12 65%) KEEFRE , B E T 3T, T
3 AR 2.24 (29 b D7 &0 1065 ) TR AT 5 43 HIK
3R HORE AR IR 45 3 03, B4 B T 50 ml A, 4%
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“2.1.27 R Jr kil a A R, IR A RO B,
SEHN-AT L4350 B VA 288 num YA Ak il g W B IR ]
W, AR AR 4
R4 ERFRRWER(n=9)
Tab 4 Results of recovery tests(n=9)

Ui WAF WAR, WfHE,  ReE, FHR RSD,
PG yiais mg mg % ,% %
FRRAER G (pH4.5) 80% 1708 1700 9953 10004 048

710 131001
1704 1700 9977
100% 2122 2130 100.38
A3 219 991
287 210 10105
1209 2556 2545 9957
2561 2561 977
253 2540 10032
0.1 mol/L EBIAH (MA05%SDS) 80% 1701 1693 9953 9959 039
1720 1703 9895
1700 1689 9935
100% 2112 2103 9957
A28 2119 991
267 2168 10005
120% 2545 2503 9914
255 2560 10004
B4 2535 976
B (HOS A 05%SDS)  80% 1711 1705 965 979 024
1724 112 988
1716 1700 9959
100% 2132 2134 100.09
A28 2119 991
297 2087 9954
120% 2586 2575 9957
2557 256 10020
B4 BB 965
k 80% 1734 1727 9960 9944 044
173 1700 9.19
1719 1720 100.06
100% 2209 2190 99.14
291 2159 9854
AT 266 9949
120% 2544 2534 996l
2557 2551 977
B4 2531 9957

2.8 AL EEH

I3 HEFE i (45 : S1.S2 . S3) M Lt J5idF 24 (#iL* : GJ092)
F12 J BU2.27 TR AFNE A Bl R, A 2. 1.2 R
T A A T R VR [ 1 £ % i (pH6.8, I A 0.5% SDS) H
TR RS A] 5 94K 28 360 min]; U IR ST “2.1.17 5
Ko W VA TR AT, TR -] B 66 R L AE 288 nm K
I I W BE S A ) I 0 RER T, A
Mgk, I 3,
2.9 AW AU

VIS [T H A FI 2 SR 6 R PPN D i 245 5 A 24
ANGE 2R R ARRIE IS I L N e R R 25 57 . AR
ST

100

\/ilm—w

n
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1 1
= 2 , ~ B2
§§ 10 _._Jé'%‘;ﬁ)fz‘] jﬂq;; 10 Eﬂ@i
B 2 i B 90 e
20 40 60 80 100 120 00 20 40 60 80 100 120
i} [, min I, min
A
120 120
= 100 100
o 80 22 80
{3,3_1 60 2 2= 60
=0 pa; =4
Bk 90 ~S3 )
0
0 20 40 ‘60 .80 100 120 00 50 100150 200 250 300 350 400
It} , min fitjf] , min
C D
B3 HEBAEEEGHASERGEIMBENRPHNEH

B2k

AT R ER 28 vh i (pHA.5) 3 B.JK 5 C.0.1 mol/L b & i W (il A 0.5%

SDS) ; D. R £h 2% vhik (pH6.8, HIA 0.5% SDS)

Fig 3 Dissolution curves of generic and original prepara-
tions of Dronedarone hydrochloride tablet in 4 disso-
lution media

A Phosphate buffer solution (pH4.5) ; B.water; C.0.1 mol/L Hydrochlo-

ric acid solution (adding into 0.5% SDS) ; D.Phosphate buffer solution

(pH6.8, adding into 0.5% SDS)
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Tab 5 The f; factors in 4 dissolution media

Y sl ) 3
0.1 mol/L B (MA0.5%SDS) 56 68 65
PR (pH4.5) 60 5 68
K 6 59 76
TARASAZE NG (pH6.8, A 0.5%5DS) 68 67 6
3 itig

3.1 HKHIERE

ER IR DL 43 IR TR H A R A e KSR AN 43 1) S 210
nm F1 288 nm P K , f1 F7E 288 nm P K AL SR C I, T4
/N, B AR IR B0 545 288 nm A s 1 BERS I o
3.2 HiRpERE

S TG R 50 .75 /min, Sy TR E B ARG R, AR
TR0 T X Bk IR D 2% 38 [ R A X T R A A A o il
2. CERERI R T SRR ik 1 s HhiA TR ik
A—FME TS v/min 5504 F ARG A R F 50 r/min 5514
TV R B[RS 2% ER R A ik B R USP bRifl higs
FEMRE Jrids , A IR BE Vst BE i B8 0 5 6 926 75 t/min.
3.3 AHIESRMANRE M
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AT I IRl th i 2k o 25 R I, WD R0 7 4 Fis

HAY T P A R e 3 LA AR AR, B R R T s iR

il 245 55 AT 24 o i — B A0 o

34 FREEMEFIRFE

300 3 A X0 R R R e 2 3k R DR 2 A 4 B H A R

FRA T ZR A RE , AT AR BR P AR IR A 0.1 mol/L Fh FAVATR

IR EL 2% vP iR (pH6.8 ) VA ik ANy, 753 1 in A 1 196 42 571

P L A . AR T ST 0 R R TS T R (R A IS 4l

SDS; - 12 SDS 1) FH & , e 28 5 79 B AE 0.1 mol/L #h R

T R 2% v (pH6.8) H LA 0.5% SDS, F I AT 2 &5 R iR

e Z IR BEALE X B A A T s il 2 s th i BT T L

Pk 5358, 16 pH6.8 BIBIRER A i, LA 0.5%SDS Ji7 , 2 h %
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W B AR AEAE SR PR TR AR ARG TR R AR R Ay k. ik R R S R0R A
@ik, ©iE4 4 ACQUITY UPLC BEH Cus, iR 3h 48 4 THE-0.1% B2 (B FE 2 BL) , ik 4 0.40 ml/min, #) 7% & % 280 nm, 425
30 C,#HATAH L pl, &R AT AE A H HTH B o2 3840 B AR B &M T8 B 45 4 0.048~0.480 pg(r=
0.999 3).0.012~0.120 ug(+=0.999 9) .0.016~0.160 pg(r=0.999 8) .0.022~0.220 pg(r=0.999 9) .0.072~0.720 ug(+=0.999 2) ;
TR A124.1.6.1.8,1.8.1.6 ng, %l ME5 514 7.5.5.0.5.6.5.6.5.0 ng; #4555 & A8 & H X% 69 RSD<3.0% ; At mjd &
5% 4 96.64% ~102.02% (RSD=2.00% ,n=6) .95.86 % ~102.56% (RSD=2.86% ,n=6) .97.24% ~102.54% (RSD=2.10% ,n=
6).97.44% ~102.60% (RSD=2.40% ,n=6) .96.91% ~103.13% (RSD=2.62% ,n=6), #it. %7 &tk A, T A T Bz
AR PR R TR AR AR AT R SR A

KEER ARG AORA GG AEAREBUR R TR BRI AR B AR R R

Contents Determination of Five Components in Qinghou Liyan Granule by UPLC
NIU Xiaohua, CHEN Hongyuan, DUAN Yuping, HUANG Jiao(Dept. of Pharmacy, Chongging Three Gorges
Medical College, Chongqing 404100, China)

ABSTRACT OBIJECTIVE: To establish a method for the contents determination of gallic acid, naringin, hesperidin, neohesperi-
din and baicalin in Qinghou liyan granule. METHODS: UPLC was performed on the column of ACQUITY UPLC BEH Cis with
mobile phase of acetonitrile - 0.1% phosphoric acid (gradient elution) at a flow rate of 0.40 ml/min, detection wavelength was 280
nm, column temperature was 30 °C, and injection volume was 1 pl. RESULTS: The linear range was 0.048-0.480 pg for gallic ac-
id (=0.999 3), 0.012-0.120 pg for naringin (»=0.999 9), 0.016-0.160 pg for hesperidin (»=0.999 8), 0.022-0.220 pg for neo-
hesperidin (»=0.999 9) and 0.072-0.720 pg for baicalin (+=0.999 2); limit of quantitation was 2.4,1.6,1.8,1.8,1.6 ng, limit of
detection was 7.5, 5.0, 5.6, 5.6, 5.0 ng; RSDs of precision, stability and reproducibility tests were no lower than 3.0% ; recover-
ies were 96.64%-102.02% (RSD=2.00% ,n=6), 95.86%-102.56% (RSD=2.86% ,n=6),97.24%-102.54% (RSD=2.10% ,n=
6), 97.44%-102.60% (RSD=2.40% ,n=6) and 96.91%-103.13% (RSD=2.62% ,n=6). CONCLUSIONS: The method is rapid
and accurate, and can be used for the simultaneous determination of gallic acid, naringin, hesperidin, neohesperidin and baicalin
in Qinghou liyan granule.

KEYWORDS UPLC; Qinghou liyan granule; Gallic acid; Naringin; Hesperidin; Neohesperidin; Baicalin
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CH-A U IR A . Empower3 (3% T/ 3 ( 3£ [E Waters /2 7] ) 5
BP211D # Jj 4y 2 — L F K F (1 [# Sartorius /A H] ) ; KQ-
100DE 7 75 gt v v (RL IL &7 2 B A (B AT PRA A, T 3R
100 W, #5i% : 40 kHz) ; DISCOVER-III/IV FI 523535 4 i 47k
PLOSHRE TR R R A .
1.2 HR5EEF

TH MR A IR R (B e 2500 A FR A DL 5 - 141206,
141218150124, 150128, 150425, 150508, 150515, 150810, #i.
%05 g/4%) s BB TR B (I S A R A IR | L AL
5020140412, 4 BE =98.0% ) ; Al J7 A7 XF BB A (LS.
MUST-12030914, &4} ff =98.0% ) . ¥ Bz H X%f B8 &y (HE 5 .
MUST-11030701, 4l Jif >98.0% ) . i #& Kz 5 % B8 i (3t 5 .
MUST-12040812, 4l i =98.0% ) . ¥ % 1 % B8 i (41t 2 .
MUST-12040812, 41 =98.0% ) 1) A a8 S WA Rl
RN 206 IR My (i al, A Mral, K B Atk .
2 AEEER
2.1 ‘iEEs

f8,33% # : ACQUITY UPLC BEH C;; (100 mm»2.1 mm, 1.7
um) ; FEIAH : 205 (A)-0.1% B8 (B) , &6 B YEA (0 min, 10%
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A;8 min,40%A) ; i : 0.40 ml/min; AP : 280 nm; A1 «
30 CFFERE: 1 plo
22 BiEMHE
2.2.1 RGN ISER BURE TR AT R O
B S B B, B[R] — 50 ml B i B A
HREZ BT, IR T ml S FRR 240 pg 1T 60 pg FER
1180 pg e KT 110 pg BEET 360 pg YIRS XS BRI -
2.2.2 PHAMEW BRI 0.5 g BEFE, BT 25 m &
JHCEP, 20 mil, RS A3 30 min, A SN BEE A LB
57,480.45 pm IAFLIEREIE T , IR IR, BPFS .
2.2.3  BAMEXT RV SRR A A TR Ty ) ] dk

TR HE WGLL AR BAVERE &, B 2.2.27 00 R 5 ik
F B X HR A TR
23 REGERAMSEEMHRK

R 2 R IC“2.27 30 TR T WA S A3 v T R B

Xof B VR A3 B, 2. 1T B i A5 RN e S g
PEULIE Lo i LT PR T 45 T L 45 I B REIA B L2k
YAy RE > 1.5 BRE MBS A 6 =20 000, {5 54 15}
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Figl UPLC chromatograms

AU

A.mixed reference substance; B.test sample; C. negative control; 1.gallic
acid; 2.naringin; 3.hesperidin; 4.neohesperidin; 5.baicalin

24 ZUEXRER

K% BEHC2.2.17 00 R IR A 6 B 3% 1.0.,2.0,4.0.,6.0,,
8.0.10.0 ml, 435I & F 10 ml &, I e 25, $25), RIS &
GRS VR BOE B, 4% 2.1 00 F (i 4 R UERE I
FE IO SRR . DAREI A SRR A (o, ng ) SRR AR AR L 6 1T
() A AR FERAE S, a5 AR SR R L2 1.
25 TEERSHNPRERE

BR“2.2.17 50 IR A % BRI OE B, SR AL R 4%

HEZED; 2016 455 27 5 30 1

“2.17 I O R AR SR UE RN E 6 YK, T SR TR A . Y I
bRy 10 1, 7558 1t BR (LOQ) 5 {5 M oy 3+ 1A, A5 A I B
(LOD),Z R k2.

F1 EAAFESEKEEER

Tab 1 Regression equations and linear rang

FEllR WA r SR, pg
WRFR y=6133.71x—101239.54 09993 0.048~0.480
Lilli4i) y=522590x+1 755 64 09999 0.012~0.120
il 4 =1 644.86x+46.25 09998 0.016~0.160
MR y=2615.13x-71892 09999 0.022~0.220
AT y=4255.60r+4 977.36 09992 0.072~0.720

*2 TEERSHNRNESER
Tab 2 Determination results of quantitation limit and detec-

tion limit

(Rl LOQ,ng LOD,ng
BETR 24 75
gt 16 50
145 18 56
A 18 56
A 16 50

2.6 EEZEERRE

IL2.2.17 0 R IR A0 IR SRV TGS A, #6210 M g Ak
PEUEREINE e S A, 2550, Wl IR A T
AR R T L AT 0% i LA RSD 43 R 1.819% | 1.16%
1.34% ,1.08% .1.50% (n=6) , KWL ERE BT R 1T
2.7 FEEMIAE

He2.2.27 50 F AR A TGS L 0 TR R E 0.2,
4.8.16.24 h 4“2, 1" N A5 20 AR UERE I E L e SR T AL
EE R e AN R E RN (o R ER Y (o0 N o e 11 e
RSD 4331 2.05% .1.54% .2.07% .1.80% .1.66% (n=6) , Z:H]
PERS IR ARSI T 24 hINFEATEE .
2.8 EEMHAE

HURE S (FE5: 141206 )3 B, #422.2. 27300 F ikl 45 ik
PR, 2.1 O A RN A T SR T AR S
TR S5H IR TR MR T R T GRTR R T ES
TR o487 11.22 12,89 2,93 .2.88 .7.39 mg/g, RSD
3R 2.01% 1.68% .1.94% .2.08% .2.20% (n="6) , WA )5
REE MR
2.9  InEEE R

HURE i (5 141206) 15 5, 3L 6 4y, B:07£9 0.25 g, FE B FR
FE LA E T 25 ml B, A —E R AW TR
FF B B2 GBS B A BB IR $2.2.27 R i 4
PR VAR, PR 2.7 N S S RN, 1O S0 TR
AR A 25 L 3R 3.
210 #HREENE

B SHERE AL 43 L 322.2.27 T 7 i A A A A IR
FHE 2.1 R OGS AR ERE N i SR BT R BT
PR T R T R BT BT I i, A A LR 4,
3 itie
3.1 RENERERE

ARIEHE T K LI -K UL AR BE 21 - W5 1R
PR SRR X 5 B s A B B s . S5, 2 1H-0.19% %
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FRAE M T AR, 5 B0 o 70 B R AR, WAy, TR, AR
TIPSR 2 NE-0.1 % WA MR shAH
Fz3 MEERWKERIRELER (n=06)

Tab 3 Result of the recovery tests(n=06)
Pl Tk G AR, WiE,  MERK PEMER RSD,
i g i, mg mg mg £, % g% %
WEFR 02503 28084 24560 52046 97.87 9829 200

02508 28140 24560 53268 102.02

02500 28050 24560 52004 9855

02498 28028 24560 51645 96.64

02508 28140 24560 5812 96.84

02501 28061 2450 52001 97.79
A 02503 07234 07020 14215 99.46 970 286

02508 0748 07020 1398 95.86
02500 0725 07020 14430 10256
02498 07219 07020 14412 10240
02508 0748 07020 14036 96.80
02501 0728 07020 14328 10111
BT 02503 07334 07302 14822 102,54 959 210
02508 0748 07302 14451 9729
02500 07325 07302 14425 9724
02498 07319 07302 14597 99.67
02508 0748 07302 14624 99.65
02501 07328 07302 14712 10112
BB 02503 07209 07054 14426 102.26 997 240
02508 0723 07054 14164 9844
02500 07200 07054 14362 10150
024998 07194 07054 14435 10260
02508 0723 07054 14092 9744

02501 0.7203 0.7054 1.408 4 97.60
BAT 02503 18497 1.886 4 36789 96.91 9882 262
02508 18534 1.886 4 36921 9143
0.2500 1.8475 1.886 4 37510 100.93
0.2498 1.846 0 1.886 4 3.6804 97.18
02508 18534 1.886 4 36901 9732
02501 1.8482 1.886 4 37925 103.13

R4 HESENTLER(n=3.mgg)
Tab 4 Results of contents determination of sample (n=3,

mg/g)
Rt BRTH T BT WRET S
141206 11.54 270 2.80 258 7.08
141218 10.54 2.56 268 2.80 60.84
150124 1122 289 293 2.88 739
150128 1140 275 276 250 745
150425 10.81 262 271 2.64 7.16
150508 10.06 3.08 283 276 6.72
150515 1042 2.80 278 2.65 7.08
150810 10.85 295 2.68 27 60.85

3.2 MR KAERE

BL“2.2.17 TR VR A 6] RS VAIRGE 3, £ 210~400 nm <
R T 2R . 2R ER, B IR A SRR i
o 271 nm, Al Rz T R RSO A 283 nm, A8 R 1T Y R R IR I
U4y 284 nm, FiAe K I R KR I A 284 nm, B AT A K
WU Sy 277 nm, 13X 5 BRI 43 46 280 nm B I 34 A S KR
I, File ARG % 280 nm Jy Al K
3.3 FAMHERMEE

TR M5 W O, P B R B ST, P SR AR B TR,
AR LT3 Al B T AR B R R T AR B 00, I B A
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B E R EIAFTHREGRERE, &k RAEEEGEE(TLO) sHR A F S )afe g F /2 55 R A &kt
&35 kM A F) PR R E R R 048 G4 h Kromasil Cu, ABNA8A THE-0.1% LB R % (16:84,V/V) kit % 1.0
ml/min, %0 % % % 330 nm, A£3R 4 30 °C, £R %03 FGg R 69 TLC B B850, 2 & 4, M BAF#H, Wk #EiRLEi
A BEAEF T E 2 A A 0.055 44~0.277 2 pg(#=0.999 4) .0.055 98 ~0.279 9 ng(r=0.999 5) ; 45 55 & A8 2% T A MK
3549 RSD<3.0% ; An A W % 4 %) 4 95.62% ~100.53% (RSD=1.77% ,n=9) .95.63% ~102.57% (RSD=2.74% ,n=9) ., %
AR BEARETT R T A TABAW R 244 .

KEIE A7 TAYEE; R Gk SaURA Gk MR AR REARE

Study on the Quality Standard for Fufang Ningshen Granule

HUANG Yang',ZANG Wenyi’,MAO Chunqin’, LU Tulin’,ZHOU Yaping®( 1.Traditional Chinese Medicine Hospi-
tal of Kunshan, Jiangsu Kunshan 215300, China; 2.College of Pharmacy, Nanjing University of Chinese Medi-
cine, Nanjing 210023, China)

ABSTRACT OBIJECTIVE: To establish the quality standards for Fufang ningshen granule. METHODS: TLC was used for the
qualitative identification of Radix angelicae and White paenoy; HPLC was adopted for the contents determination of spinosin and
verbascoside: the column was Kromasil Cis with the mobile phase of acetonitrile-0.1% acetic acid (16:84, V/V) at a flow rate of 1.0
ml/min, detection wavelength was 330 nm, column temerpature was 30 °C. RESULTS: The TLC spots of R. angelicae and W. pae-
noy were clear with good separation, negative control without interference. The linear range was 0.055 44-0.277 2 ug for spinosin (7=
0.999 4) and 0.055 98-0.279 9 pg for verbascoside (#=0.999 5); RSDs of precision, stability and reproducibility tests were lower
than 3.0% ; recoveries were 95.62% -100.53% (RSD=1.77% ,n=9) and 95.63% -102.57% (RSD=2.74% ,n=9). CONCLU-

SIONS: The standard can be used for the quality control of Fufang ningshen granule.
KEYWORDS Fufang ningshen granule; TLC; HPLC; Spinosin; Verbascoside; Quality standard

5805 T AR RIURE ZR ARG R A A 2R 5 B T ) v 24
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LAY PER IR R IR B &
W B v 2R e MR IR A A R, At LA
PEIELT AN A VR R L T DB i i SO LR DI REAIC R
1 B 258 AR T 2 b 95 7% 32 3 RO 43, ) 36k I T A L LA
LTI et (B IR T 5 o | B2 [ eI PR E P d Ko
A ER 5  E P A AN P RE WS R ST (14N TE =& S
FEAC M R 0 8 9 5k i 45 45 Z2 P 2 3VE FH , mT 03 I VR 34
EEY RN (R R EZ N I N SR By I SR VI 7 i
2 T A 5 3 IR O Y AR L T A Sk e R I R S
AT S A T A ORE Y B R , ARG R R 3% (TLC)
Pt e 48 AT AT TLC S50, SR FH 5 85000 A a3 7k
(HPLC) [F] I % 7 o A7 58080 43 90 e v 38 F0 B AR 1 A 7
LT, DI R o S T A Ok o e A R AR

* @ FALF G, 1 25 . E-mail: 15962512022@
163.com

#OAEAEAERT s PRI . BFTE S 1] 2R . W . 025-
85811835, E-mail: meqb63@163.com
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1 w8
1.1 {28

DGU-20A %I HPLC 1%, f3 45 SPD-M20A ¥l 5% ( H 4% Shi-
madzu A 7] ) s Milli-Q Intergral B 7K 4lifk 2 45 (3 [E Millipore 2y
] ) 3 TY028 2 AN AN (il B0 2 Wl B A A 38 AT BR A WD) 5
TYHD-60W AU 75 3 5 e ok (AL R RAG TE AR A R AL 2
#.250 W, 4% 33 kHz) .
1.2 HR5EEH

55 p Uk (R R T R B AR it S : 140901,
140902, 140903, HLA% : 6 /4% ) 5 Wr fz o5 28 X% B (it 5 .
111869-201203, 4l & : 98% ) . & 5 46 B 7 XF B & (5 -
111530-201310, £ [ . 93.3% ) . 4 T %F 08 25 #F (it 5 .
120927-201516) | A~ BEZG B (Hik5 : 120905-201109) #1 B
PP T 2 SRR E BT B s R G E AR (5 BB T A
FRZS D) 5 R B B gk gl HA iR 2 il , K i
aliK .
2 HES5ER
2.1 TEMHES5
211 M BRGNS g, i Z Bk 30 ml, #7540 H 30 min, 1§
L UERE T BRI 2B 1 mlVARE VB M R, 5
TS FRBCS I X R 2544 0.5 @, #2285 s ol 6 %o
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MREGRI PR . 45 S D7 BRI IR AL T I 46 T2 6 R 2 )
BRPERE b, I F22 A3t 08 T 5 5 3 W IS B o B e i o
TLC #:[2015 4R CH B 25 L) (PO )1, e B b ik 3 g
WA 10 pl, 23530 5 T IF) —REIE G2 M B AFR L be- 2R &
B (4: 1, VIv) R JRTT5), e TT, B, st T, B 2041 AT (365
nm) PR SR BECah @k b 78 X B2 @ AT A
WA SO REA, BV BT T, TELIE 1.

2 3 4 5
1 HEAMEREIEER
LA REEGRE 5 2~4. gLl ;5. (IR IR

Fig1 TLC chromatograms of Angelica sinensis

1.control medicinl herb; 2-4.test samples; 5.negative control

2.1.2 HAA] BRS¢, I Z 15 50 ml, #7403 30 min, 7§
i ERZE T BRI K 20 ml A, A 20 ml /K40 R IE T
FEATAERL, 47 )2 SE R E T BRI, 45 5 TR 20 mLyK ARl
IE T EEFR AP 2B, 59 2 UOE T BER, I 50 ml 28R Rk
LR R AR T I T R GE T, A C B 1 ml
E0 A R SRR AT X IR 2G84 0.5 g,
F bR S VR 25 i a8 o BRZS AV TR . 52 5 R PR
A 5 R £ T 200 A i AT B B O, I e i R TR
il 8 2% A BR P BRI . #¢ TLC 3 [2015 48 e rh [ 24
) (O3S ) 1558, W L 3 3 A4S 10 ul, 4051 4 F [l —
fERE G E M I, DL G - £ R B - FR BE- H R (40 : 5.
10:0.2, V/VIVIV) RIRFFF], JF U 05T, W5 LA 5% 5
TRERVA TR, T 105 °C A i (BT i 35 07 , B H OGHT P AR .
AL S Gk b, FE -5 0 BR 2 € A R o A R B
RS, BT BT, L 2,

HE 2 |

L

R
12 3 4 5
B2 BAMHEEGIEE
LA IRZAHE ; 2~ 4 A3t 5. B0 i
Fig2 TLC chromatograms of Paeonia lactiflora
1.control medicinl herb; 2-4.test samples;5.negative control

22 S=NE
221 HEFMS REEAMIE @35 Kromasil Cis
(250 mmx4.6 mm,5 um) ; G s : ZiE-0.1% LRI R (16:84,
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VIV) ;i : 1.0 ml/min; K095 K 330 nm; A3 : 30 Co 7 Bib
EREET PSR R i R MBS eI T =3 000; 4%
B FELR Ay B R A > 1.5, TR UL 3.

20 %2 H
15 1 _ 5 1
=10 A Z10 2
s 2 5
Y
) - 0+ - -
0 5 10 15 20 2 0 5 10 15 2 25
f,min f,min
A B
nf’ 2 1
15 15
je=)
=10 2 =
5 5
0— ol -
0 5 10 15 20 2% 0 5 10 15 20 2%
f,min £,min
C D

E3 BHKERIER

AJR A% B B ; CLBRER A A B M T IR Dl 34 1 [
X RE LR 1 2 2 B AR T

Fig3 HPLC chromatograms
A.mixed reference substance; B.test sample; C. negative control without
Ziziphus jujube; D. negative control without Rehmanniae Radix Praepa-
rata; 1.spinosin; 2.verbascoside
2.2.2 RGBSR TS U R v RO B O A
T 10 mi FEHC AR g O A L AR B v R SRR
0.98 mg/ml [XF BV B0 . B SR AR 0T BE O o A 2
FRAE , IV ShAH % , 753 B 8L BT vk B 1.04 mg/ml 11y
X BRI AT o o3 R B R T R R B SRR X B
TG i, TR 5 ml S, 80 % FBEE 4%, 44 2T K¢
W R TN B S AR TT B vk 4000 27.72.,27.99 pg/ml YR 5
X BE TRV
2.2.3 PSR BOAS SO L BEAN , FRILS g A
FRoE , BT HIEHEIR R, K5 %1 80 % HYEE 80 ml, %5 %8 , R iE
J AL R P AL 3R 40 min, BCH B0 FEUORRE IR, H 70 9% R
AR Y B, RS, U, SRR, DA
2.2.4  [FPEXT BRI A $ 0 D7 BEABURLAL 5 AL 2% T
2203 B A8 SRR A B T ) PR — AR A, R4 42.2.3 70
T I7 3 AR R A A Y B B RV
2.25 RUEXFRZR SRR 2.2.27 5 F IR A X
W 2.0.4.0.6.0.8.0,10.0 pl, 3 “2.2.17 W {0 i 2 4 JERE I
FE ORI . DA R R PR S TP E R (o, pg) A
Apby TR () RN AR AR EA T2 [ U, 75507 K v R R B
A6 B 1105 5 #2453 1) A y=2 352 704.25x — 2 801.30 (r=
0.999 4) .y=1 416 279.37x—6 117.00(r=0.999 5) , Z5HF£
W, 307 B 3% R A8 R DO A M L A3 S
0.05544~0.277 2.0.055 98~0.279 9 pg,
2.2.6 AW EU2.2.27 00 FIRA R B AATRGE & 1%
“2.2.17 TN (5 S ELEIEREDE 6 U, ISR IETH A . 452R,
Hr Bz A 3R A B S AR T e 18T AR A RSD 43591 0 1.04% . 1.26%
(n=6) , KRG BE RAF
227 FaEMEIE  Be223”W PR AR (IS .
140902 ) i i, 7393 T2 i T CE 0.2.4.6.8,12 hin}4£+2.2.17
TN S SR A F IR E I ST, S5, B i R B
FEWETR I LA RSD 2090 0 2.31% . 1.49% (n=6) , 2 B {1t
ERVETRTE 12 h NEEATRRE
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2.28 FEMERK K ARIUR —HRE B (L5 £ 140902) i&
L 2.2, 375y i A R S A, 3R 6 0, PR 2.2.17 3
TGS SRR A SRR TR, 255 T i R B
T (14 2 B 290843 31K 0.066 98.,0.042 37 mg/g, RSD 431
N 2.656% .2.11% (n="6) , FRYIA T IEE LR
2.2.9 JNEEENCEIRLE B A E AR b (LS 140902) 15
i, L6 4y, B 2.6 g, A BIMAIE b B T R i R R
EEAE W X B A $922.2.37 T O vk i A IR VA TR, TR
“2.2.17 BT C G AR HE RN E | T SR 0 T AR S [l ik
ROERLER L,
F1 MHEEKERGELER (n=9)
Tab 1 Results of recovery tests(n=9)

(il G MAR, i, MR FHEERE RSD,
i %,mg mg mg N %, % %
HiinE 0.1671 0.1333 02985 9857 9792 17
0.1676 0.1333 03016 100.53
0.1679 01333 02998 9895
0.1678 0.166 6 03342 99.88
0.1676 0.166 6 03269 95.62
0.1680 0.166 6 03293 96.82
0.1673 02000 03586 95.65
0.1676 02000 03631 9775
0.1673 02000 03624 9755
ERIEHT 0.1057 0.0842 0.1889 9881 9881 274
0.1060 0.0842 0.1906 10047
0.1062 0.0842 0.1872 96.20
0.106 1 0.1053 02141 102,57
0.1060 0.1053 02067 95.63
0.1063 0.1053 02089 97.4
0.1058 0.1263 02348 10213
0.1060 0.1263 02269 9572
0.1058 0.1263 02325 10032

2.2.10 ARAGTEDE B ARG AE &, 20 12.2.37
7 A B R, L 2.2, IR A SR R
IR AR IR 2,

R2 H@MEBMNESER(n=3)

Tab 2 Results of contents determination of samples(n=3)

e _ ik _ I

L, mg/g RSD, % W, mg/g RSD, %
140901 0.068 42 189 0.03951 203
140902 0.066 98 265 0.04237 211
140903 0.063 26 2.54 0.041 48 173
3 itfig

3.1 1REUEFIMIERE

R Ay v T P A3 AR P | S v 47 58 LA H ALK
VE R BRI ), MR ST 40 min, 455 & B, /K RIS 24 BT 4%
%, AL ™ 5 FEXT R 60 % .80% 100 % P24 Il /E
PRI, A BN 80 % N 45 A 43 (4 H BCR AR X v T HoA
RFR B RS, FLAEIZ 56 N 45 U4 Y e A B0 20U B
(R , AR 6 d5e 2R FH 80 9% HY B M RO
3.2 WMEKAERE

Hir K v 28 B S AR T 1 5 KRS I < 43 1) 2 334,335
nm, AR FPBEE RN I K 334 nm, BIVATH 2 0 R B

HEZED; 2016 455 27 5 30 1

ARACWETT 2 B 2 R, CRUEDN 2 45 R i VR 14
3.3 MENERERE
ZHCHR[9-10], A IR H 24 T M- LRSI . IR
W G- K DR EL IR R i sh A i s 5. S5 R em, M H
ZNE-7K RIS AE T, il i W T 4 2% 5 R T 21 -0.1 % B 12
WA Sh A, 78 334 nm P Ab X 3K T K RIS
15-0.1% £ TRV TRAE Fr i Sh AR IS 8 B AW T R AT, 6 5 35 >
L5, e 20 1 DL 215 -0.1 % ZBRYE W AR B B sh A .
R T A SR A A2 AR SR TLC ik %
Jr I AT AT T R A B ROR AT SR HPLC
RIS X T TR T R R A B SR A T T

Gt

2 BRI AR SCR B R v AT T A T R MORL A S5
R

iR s T eh B B A T b )
S 30k

[1] R, I, PNSCFE, 5 B A2 n o 2 P E
BT[] B EE 25,2014, 25 (1) :186.

[2] [EHa, kL%, Z5/N3g , % HPLC-DAD-ELSD 2[RIl i
B P R R RBAT AT B RIS R[] 6% %
e &,2011,31(1):30.

[3]1 ZRUF, 1R M S P o 25 P E RIS e [J]. 2 K
fgeh 2011,7(11):173.

(4] WHPgE, Jy A, 453080, 4 Y IR 2 B R 2 400 5
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[5] RN, 7 4R , ZRR IR , & SLoTUR T AR 1A 55 [J].
41,2014, 37(8):1 478.
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ERHEZ M0 R R ST
FRFCEAALE £ EEELEARLEREC(LESASREERAEY, LK FE 266003,2.%
BAEESS, LK FE 26601132 E K% WK, LiE 200433)

FESES R927 XHEFRER A XERS
DOI  10.6039/j.issn.1001-0408.2016.30.36

1001-0408(2016)30-4288-03

W OE B RRNHENREAAE, ik AN A BRAFAE; R R &%k (TLC) 3 25 A 3t A7 2 M 553 5l 2 25 4K
o e BARR R RN SRR EEFNE AP RAKER L O A E . €A Alltima Cis, A48 4 THF-0.1% =
R OB (80:20,V/V) ,#ik A 1.0 ml/min, #0 J% ¥ % 538 nm, A28 4 30 C., £ R b KR 2L B Au, RRAdEe
TLC B 52 5507, 5 & RAF. BHMKS H85%~11.0%, &K H2.0%~2.9% ,454F <5 ppm,iZ B A 15.6%~22.3% . AL
RERHFAMNGFAFT R E A 0.043~0.215 ng(7=0.999 8) ; # % & A2 E Mk | F H X569 RSD<2.0% ; n A =y B &
95.50% ~99.65% (RSD=1.35% ,n=9), % ZA LI ERETH TERNHEZHREIEH,

KR EAHF RN EER LB CHE K HRURMEE R REARE

Study on the Quality Standard of Solanum tuberdsm

WANG Luping', WANG Wencheng’, TIAN Rong’, JIANG Qixiao’, WANG Chunbo®, SUI Zhongguo' (1.Dept. of
Pharmacy, Affiliated Hospital of Qingdao University, Shandong Qingdao 266003, China; 2.Medical College of
Qingdao University, Shandong Qingdao 266071, China; 3.School of pharmacy, Fudan University, Shanghai
200433, China)

ABSTRACT OBJECTIVE: To establish the quality standard for Solanum tuberdsm. METHODS: The microscopic characteristics
were detected; TLC was used for qualitative identification; moisture, ash, heavy metals and the amount of extract were deter-
mined; HPLC was conducted for content determination of oxidized cyanidin: the column was Alltima C;s with mobile phase of ace-
tonitrile-0.1% trifluoroacetic acid (80:20, V/V) at a flow rate of 1.0 ml/min, detection wavelength was 538 nm, column tempera-
ture was 30°C. RESULTS: It showed clear microscopic identification map. S. tuberdsm TLC had clear spots and well separated. The
water content was 8.5% -11.0% ; total ash was 2.0% -2.9% ; Pb was lower than 5 ppm and alcohol-soluble extracts was
15.6%-22.3% . The linear range of oxidized cyanidin was 0.043-0.215 pg (»=0.999 8); RSDs of precision, stability and reproduc-
ibility tests were lower than 2.0% ;recovery was 95.50%-99.65% (RSD=1.35% ,n=9). CONCLUSIONS: The established method
can be used for the quality control of S. tuberdsm.

KEYWORDS Solanum tuberdsm; Oxidized cyaniding; TLC; HPLC; Quality standard

N H % Solanum tuberdsm N AR H 2 — AR B & 1.2 iKF
PR AR g & By B 8 R s e s &, R 2 23 SR 755 R BE S (b st i M BB A BR A AL i

WEEN, NAETE L0 HE., % Ipomoea batatas(L.)
Lam M HEAERHH 28w B A v R A Yy, v A, JGE A8
B2 RERNR RN 25 AR T AR S A H S A 2
WA ASWREAF I, HoAE s R IS RE 25 J2 40k 4k As 17 )
W0 % s i) o SR T AR UE 2 44 R 350 1) B e
B, ZEH T UCHR AR 2015 AF L Hp [ 24 3L) (PUER ) X 48 A T 25 24
M T T AR R BT o

1 ##
1.1 88

2695 1 =5 A4 A (5,38 (HPLC )X , f3% 2487 £ 46 I 2% |
717 A 8 9E FE 2% (35 B Waters 2 | ) ; @3 T AE 3 (36 H
Allchrom 2 7 ) ;3 AE240 Y /1 7 K S ( Fi -+ Mettler-Toledo 2>
Al ) 5 SB3200 TR 5 Ik i e i (L W AL REAR A A AT FRA w1, 2
. 250 W, 4513 . 40 kHz) ; YOKO-Z.S 138 2 B0t sl A2 A (X7
R AT EABRATD .

* EEIG LR AR . PR 25 TR . E-mail:
2585323086(@qq.com

#ABAEAEE  FATZHIN WA 0 RS ) I R 2% 2
I HLGE:0532-82911277, E-mail:sz_guo@tom.com
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SS0610, 4 =98% ) ; 5 A H 0 B 2544 (35 By AL HoARHE) ™
i) s T G R AR (77 B AR T ) s I W R it
HAR G ot AR A
1.3 Z5#t
SEH WU B A PR BE b 1 28 TR T S 2 bR 3k 10 At

(WD), 2 I AR B Bl B b 25 BT 28 IV TR F S B 4
HE

®1 ERHEFHLMEIER

Tab 1 Origin of S. tuberdsm

g g R

1 P H i AR RRT

2 A& FEi N R PR
3 1A FhE LR REFIBE
4 P HRIHE AR

5 % Fai BRI ORI
6 1% EL LSt

7 liFS CLIREEY T

8 IFA HHTTEE LA

9 P FHHTELAE3

10 1% Fhiiit gt
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2 HEELER
2.1 BRUSELS)

BORE i e B R R 2ot 40 B 7, 152248 ey A, LA
KA S B R B TP 7 100 45 %25 5B s T HEAT LS .
ZEIT] UL, S04SR LT A, EAR T IA 30 wum s BE RS i
WAL, FLAR R 5~ 10 um VERRL S B DR, Bk 5L R 250
WEK =G, AR 2~ 12 pm, [ AR TR Ak
Je SR, T AT WL JZ S0 5 SR SR phy 2~ 3 20 R4, PRI
E1.

N\ &
'\

Bl ERHFEEANER
A B CIERYRL
Fig 1 Identification results of microscopic characteristics

A.catheter; B.crystal clusters; C.starch grains
2.2 HEREEIE(TLC)%S!

HORE S A 1 g, A H B 10 ml, 68 75 Ab B 20 min, JE1d , JE
TRHARZE T, BRI I FH S 1 ol (R0, VE ARG SRV . S0
ST EX B2 B 1 g, 3 bt VA R 5 ) 125 1 v B 24 44
VR . i TLC ¥:[2015 AR H 1 24 8t ) (U3 ) 19 i, R e 1
TR 2R 10 pl, 4350 8 F W) — Rk G 2R b, DLIE T -
URCIR-/K (4= 11, VIVIV) R RETF5H  AEUREE g 25 °C AHRHE
70 % FYZAE T IT U, BT, 5 1L 10 % Bt FR £ BV W, T
EN 100 CJ5 , BEATE IR, 230700 F T HOLR AT (365
nm) MG G, B @3 b 75X BRZGA AR AL T
S AR B, TR UL 2,

esilintiss

133320821
~—RANE

12 3 45 6 7 8 9 101

E2 HEGIEE
1~5 7~ 11 H5508 ; 6.6F IR 2 b1
Fig2 TLC chromagrams
1-5,7-11.test samples; 6.control medicinal herb
2.3 K FARIR SR
Z: BB 2015 A7 R [l 24 3 ) (U ) 7K 43000 2 50— et 1
TR 5300 52 200 58 B 5 IR K o R 43 o SRR I 2 5
IE LR 2 th oK s A3 16.0% , SR ARid 4.0%
2,
24 EEREwRAM
Z 8 2015 47 JRCH E 245 800 (DU 3 4 TR A A vk 5 — ik
ERESL T E AR . AR IIEE A, S S T SR R
L NART 5 ppm, FELFR 2.
2.5 = HHtam®
Z 8 2015 47 RRCH [ 24 30 (DU ) 12 8 Pl o vk 02 1 3k
PR o AR AN 25 2R | 400 28 A T 2 ) i th D i it

HEZED; 2016 455 27 5 30 1

DT 11.0%, FERE 2,
£2 MBS ERS BFEHENER

Tab 2 Determination results of moisture, total ash, Pb and

extract

Higis kit % BIKA % i, ppm R, %
1 8.9 24 <5 15.6
2 10.1 22 <5 208
3 10.5 23 <5 213
4 99 25 <5 209
5 9.6 23 <5 189
6 9.6 26 <5 213
7 91 23 <5 16.5
8 10.3 29 < 173
9 11.0 24 <5 175

10 8.5 20 <5 23

26 ShXEHERSENE"

2.6.1 SIS RGEAERE  @iEH : Alltima Cis (250
mm x4.6 mm,5 pum); sl : Z5-0.1% — 5 LR (80: 20,
VIV) 538 : 1.0 ml/min; K004 : 538 nm; #EE : 30 Co 7E L
IMEATELA T FSH B SR 2 FK =5 000775 45 il 4
T B AT, Sy B > 1.5, PR ILIEI 3,

0.02 |

mV
mV

0.004 A‘ 0.00%
0 10 2 30 0 10 20 30
f,min f,min
A B

3 BRKREERIEE
AR B s LR AR
Fig3 HPLC chromagrams

A reference substance ; B.test sample; 1.oxidized cyanidin
2.6.2 XTRESVEW AT RS PREUCE L R 24 0 IR
1.72 mg, B T 10 ml SR, I i e 0T e 45, #2650 VR X
R 48 0 (A M B 2 0.172 mg/mll) o K 2554 B B R o) B
W45 5 ml, BT 100 ml s b, SR me H i 45, 257, B
Bk B 9 0.008 6 mg/ml BN IR S
2.6.3  HLASERTE BRI RY 1 g MEEE BT
B, S B A RS H B 20 ml, S HFR S 90 °C R KB hn
POKARE L b B RS TR 26k o, R AR Y Bk 2 9 2k
ML, PR 5T JE e, ISR, 1S .
2.6.4 RMEXRRFZBLES SrHIRE 2,627 X IS
W 5.10,15.20.25 pl, $%“2.6.17 30 F (4 1% 2 EJEREED 22 , 10 3%
TR A . LA R 2245 ZEUERE i (x, pg) o e AR A | 0 1T AR
) AR A B UEFTERAE I, A E b R R A F RN
y=2 879 486x+3 733(r=0.999 8) . Z5REW, MR FHE
R I U RE RSP 0.043~0.215 pg.
265 FEHBERK  H2.6.27 I F XM NI RS R %
“2.6.17 T T A A SEHEREI E 6 K, 0 SR TRIAR . A5,
GAL R TR E UG RSD=0.77% (n=6) , T W (X ks 2 fif
R4t
2.6.6 FaEPEiEe  He2.6.37 I P AL A AW (45 T &
B TR T CE 0.2.4.6.8 h B4 “2.6.17 0 a3 454
HEREDNE  Je SR A, 4550 SR T R I H AL RSD=
0.81% (n=5) , F B0 A RTE 8 h R ME R AT
2.6.7 FEEMEIAE RS IREUR —HERE S (S TS L R

China Pharmacy 2016 Vol. 27 No. 30 -+ 4289 -



“2.6.3" T Jr ikl g (R AR I 3L 6 1y, P 2.6, 17T (B
TS EREI A i SR BT B i . SR SR
BRI} 0.208 mg/g,RSD=1.15% (n="6) , =M
AT EEMER LT

2.6.8 AR EIAE ORISR (G TSR, 3R 9
B3, 43 BN — 28 Ji i 1) AR T 4 28 0T B, 446 2.6 .37 R
D5 i A AR S R, T 2.6, 1730 3 A REREI 22 , i
SR TR S ARE iR, 45 - L3R 3.

3 MHEEKEIREGELER (n=9)
Tab 3 Results of recovery tests(n=9)

R Ead WAL WRL WEAR TERE WD,
.9 ,mg mg mg 2% e, % %
0.5042 0.1049 0.086 0 0.1876 96.19

05108 0.1062 0.086 0 0.1891 96.34

0.5106 0.1053 0.086 0 0.1899 98.24

0.501 1 0.1042 0.1075 0.2089 9737

0.503 8 0.1052 0.1075 0.2079 95.50 9725 135
0.5087 0.1058 0.1075 0.2094 96.36

04998 0.1040 0.1290 02298 97.55

0.5072 0.1058 0.1290 0.2322 98.01

05132 0.1067 0.1290 0.2353 99.65

2.6.9 FESR T EIE BI040 B RE S 4SS L A A
“2.6.37 I J5 i A AR T, PR 2,617 T g AR
HEREIZE , TR & i AR AR 4.

F1 HRSENELER(n1=2.mgg)
Tab 4 Results of contents determination of samples (n=2,

mg/g)
AEL
B 1 L . ek
1 0.192 0.195 0.194
2 0.183 0.187 0.185
3 0.286 0.204 0.290
4 0.130 0.134 0.132
5 0.145 0.148 0.147
6 0.266 0.273 0.269
7 0.205 0.212 0.208
8 0.217 0.220 0.219
9 0.265 0.262 0.263
10 0222 0.219 0.221
3 e

LA E A 20 40 90 A A A AT H 5, 7E 1 A4
BEBH T P, ARG P R R E A Bk B T IL AR
S A5 iR S

EFT R 2 S 8 R i 2 38 TR B R 7 i R X 20 A
SR, BOR R TR s S EE R WRE e R R
o 37 WPIR DU PR A 28 el A e i ol 2, DR AS S 0 Sk 1
LN 2R B R, 2 I TLC B Hdb A T T e ik %
Mo GER R RS 1~5.7~11 (% 07 & 5 % R 2541 6 119
B BT AH RN A BE A, 125 TR T i TS

HERTEDSHERENAT REY T, L FEN R
T FEMATLHR D W R LR ZE, DI b5 k3
A e sRAE T, 2 TR /K ff I 2 A T R o3
fadh . EH RIMEWIE AR, ORI B,
SR 48 i 1) e VR M At 58 A T S it i —
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R, W SR TR R, A AR
g SRR R MR B - (110) L (2—10) . (3—10) . (4—
10) £ /g s S O] 0 0.5, 1.2 hs $2 BGE BE - 70.80,90,
100 CHEAT T #4580 e 0l B il 45 5 2oL g 55 A

LA, MA 20 mlER R EE(3—10) , 7£90 CHIKIEH

JEA L he R T BRI B AR E R R T | 2 Sk

AT T2 5 5% IR I 5 LB E D (8 & SR o A e T

I VA IR . ASHFSE R E T S S

FRUfE, AT A i R A T $ I

S Ak
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Ji AL S 2GR A, 20150 57.

[31 THAL, - RHA, ke A 24 3 3R A h SR R R i 2
WSS [0], 6% B B E 25,2013,24(5): 1 778,

[4] HZE,FEEE, B 543202500 0 i AR R 55 [J].
P E 255 ,2014,25(31):2 934.

[56] WBLRIER R A Y B RS AEGT ). E 2
$3%,2014,33(4):511.

[6]1 FITELT, SRR vk E &7 4 v Wi s 3 o AR AN}
5 JELRN A ] 80 25 E R 1 25,2005, 16(8) : 732.

[7] EH, G S BORAH CE R e A R B AR R 3R
A [J]. 2 AUR A5, 2011, 39(26) : 15 846.

[81 My, %FIF], A= 5 2w & T A 7 g
BB AP R B 2 DU R Y IR [J]. 5 P P B R
24R,2014,36(4):37.

(9] INIPR ETA: 428 40 6 FRBURL S S R fERF I (0] F
S¥ T A F A& ,2012,18(8):86.

[10] 5, FEN, W, 5 HPLC Bl iE gl i L sp P
By o [T). % B 97 A B 52,2013, 22(6) : 540.

[11]  FMREE, Broela , & iR, 45 BA A RS FP ot 5 br o A Y
[I]&# AR kA5 2015,43(21) - 83.

[12] Z=REREA ] Rt SORH v S50 RORH o i 2 I s A
Ty R P 1 & it A SRR [I]. P BB B s R & &,
2002,21(9):529.

[13] D7l AL AU ZE 4 s DB IRCEE i 25 14 5 S
FE HR R A (2) « f i 55 24 Wil 2 11 0 A BRI 2
T P E %% A S 4 &,2011,17(20):89.

[14] JAZE70, Fat, Ki/hEe.2010 B E 25 80 th 2564 5 5l
TE AT 5 DA S BT [J]. F 25 5 ke 4R, 2014, 5
(5):5.

[15] JEUR, T3 AR, 5 00 BT o 24 1 S5 Je
AT R RE[T]. 42 25 %2 4 & ,2006,21(5) : 475.

[16] SeEiA, o B B, S L0 Rh 2581 Je 3 Fh il
FUERTRAY B E ] L7 B4 &,2003,30(5) :404.

(ks H#1:2016-01-17 &[] H#]:2016-02-15)
(k5K )

hEZHE 2016555 07 FH 308



HPLC M E ST A i R FE & w
KR DB 2% FEE O£ BET(EMERZMEERGHA, 2H 730050)

HESES RI1T XHERFRERS A XEHS
DOI  10.6039/j.issn.1001-0408.2016.30.37

1001-0408(2016)30-4291-03

W OE B8 ZINITRFTRGAERPREEF ST, OB A T EZR AN YR BAREIRRIE, Fx . RAH20ME
gk, €% 4 Hypersil ODS2 Cus, 1484 THE-7K (27:73,V/V) , ik 4 1.0 ml/min, #0) 5%& K 2 270 nm, 287 % 25 C, #t4F
A0 ul, 4R GEFFFAN R SR E LM E A 3~60 ng/ml(7=0.999 9); £ B FEA 11.2 ng/ml, ¥l FE A 4.3 ug/ml; 4 % B A4
T EH XIS 4 RSD<2.0% ; AnAf B % 25 99.00% ~100.67% (RSD=0.63% ,n=06) , %% F B LR EH £
S TR TMERF R ER T EFEFGEE.

KEIR WA AER EFEF SRR EE R ST

Content Determination of Icariin in Kangguzhi Zengsheng Tablet by HPLC
ZHANG Guilin, MA Huiping, LI lanru, DONG Zhichen, HE Lei, JIA Zhengping (Dept. of Pharmacy, Lanzhou
General Hospital, Lanzhou Military Command, Lanzhou 730050, China)

ABSTRACT OBJECTIVE: To establish a method for the content determination of icariin in Kangguzhi zengsheng tablet, and pro-
vide a basis for improving the quality standard. METHODS: HPLC was performed on the column of Hypersil ODS2 C;s with mo-
bile phase of acetonitrile - water (27:73,V/V) at a flow rate of 1.0 ml/min, detection wavelength was 270 nm, column temperature
was 25 °C, and injection volume was 10 pl. RESULTS: The linear range of icariin was 3-60 pg/ml (+=0.999 9); limit of quantita-
tion was 11.2 pg/ml, limit of detection 4.3 pg/ml; RSDs of precision, stability and reproducibility tests were lower than 2.0% ; re-
covery was 99.00%-100.67% (RSD=0.63% , n=6). CONCLUSIONS: The method is simple, accurate and reproducible, and can

be used for the content determination of icariin in Kangguzhi zengsheng tablet.
KEYWORDS Kangguzhi zengsheng tablet; Icariin; HPLC; Content determination

PE G A 2 22 M 42X B e il At o 24 T e v
5 22 4] 7 (2012) F00020 5], HoJ2 24 B X9 i e | Y K
PR TR AE S R R 2 b e R IO T A, ELA RN
ST AT A SR I T ML 2 A Y s I R 32 B AT
JE A R AR TR AR ARAE . R R 2, HAT RN E
PH a8 A B A XU A ol Ak, I 32 A R o R 284k &
MR AEAETFY . BURZY BR2A oY R B IR 2R AR T o 2Rk
YGRS, A PUBLR PRI 2R A Y s T
H A i AR B E B Ak A i 2R AT S R, ik
B3 SR FH E RORRR £ 35 (HPLC) |7 1 0 5 0 s A=
PR AETETT RO IE LA R — 25 52 32 70 ) B A
TESR b

e
1.1 2§

U-3000 %I HPLC {¥ (3% E Thermo Fisher Scientific 2\ 7] ) ;
3300LH B 7 U (_ BV RS (U R A BR A |, T
220 W, #5138 . 40 kHz) ; AE200 & i, 7 K- (Fi |- Mettler-Toledo
NEID
1.2 #R5iF

BUB B AR Fr (2 ZE XK 22 S EE B R, 5 100618
100622,100624,101118,101125, Kk : 0.3 g/F) s TR A H % IR
mh CH 6 2 S A AR B, IS5 110737-200415, 461 -

* B, DT 2597007 B :0931-8994665, E-mail:
13639366065@163.com

#AAE AR A AEZG I, W RS 2 oA . LA
0931-8994671, E-mail: mahuipingexr@aliyun.com
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98.5% ) ; LM R EEA it al, HAistRIe o Aral, A stk .
2 HEEER
2.1 BiEEH

{4354 : Hypersil ODS2 Cis( 150 mmx4.6 mm, 5 pm) ; i)
A ONE-7K (27273, V/V) 3 i3+ 1.0 ml/min; #30H : 270 nm;
FEWL: 25 °C 5 AR 10 pl.
2.2 BRBEIE
221 XTSRS BUR RN IS A SRR, BT
10 ml R, 0 R R A 1 ml 33 2221 300 g R BR
W45 W o AG B IR 45 1 ml, BT 10 mlAF @R,
I B2 45T, 1S
2.2.2 HEXSER O BRESS 10 F L BRETERA , WFAN , BORE S,
K2 0.2 g, K5 B FRE , BT 10 ml B SEH4EIRI H , in B 10
ml, %5 €, BiE e, B A3 30 min, 074, JTT P TS f U6 26
B, $5 40, A SR IE T, RIAS I s W TR T 10 mi
FR et
2.2.3  [PIMEXTHRS R SRR L7 A A 2 Al i, FRR A
FA) il % T2 AL A8 ) A B A, TR €2.2.27 R Jr ik
il 5 AL XS BE T, BIAS
2.3 REERAMELE

R 2.2V JBU T X BRI A B A VRORT F 1 xof BR
VAT B, 922,17 I T i 2 AR 2 |, e SR e, 1R I
Bl 1, METATH, fEz g 5500 T, 45 o Y Re s B L4 4y
B AT > 15 BIS R E U 2R 45T I4 1T =3 000, £ 54 (i)
911 min, Z5HEFHH, FLALRL X E TC T
24 HUXRER
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t,rélin
Bl SxiwtEeaitE
AR, s BAERN, s CBAPEXT IR ; 1 R 78
Fig1 HPLC chromatograms
A.reference substance; B.test sample ; C.negative control; 1.icariin

A8 2 W HC2.2.17 TR X BE LV RO 4% 950,100, 200
400.1 0002 000 pl, 43318 T 10 ml 4z iR b, i FP s e
FFEZS BRAT H 2.7 ORGSR HEREIN A2 L T S T AR
DI SE A B W E (x, ng/ml) i e b (TR () S A4
FREAT Ltk M, 453 28 1 14 [m1H 5 8 ok p =24 537.59x —
3740.01(7=0.999 9), Z55ERH, PR AFFEAT A o 1 ok i 2 v
YEI A 3~60 pg/ml,
2.5 TEERSKNREZE

B2.2.17 30 R 0 B SR WE i, SRR A R RE, He 2.1
THR (0,33 45 2 3% SRR 52 6 YR, 0 IR AR . M 5L
10 1B, A5 2 FEFR A 11.2 png/ml; {EME LG 3+ 1B, 7546 I RR
A 4.3 pg/ml,
2.6 FBEERRE

R R I 2.2.17 30T Xt VS RS o, 402,17 T ik
FRAFHEREN E e e AR . S5, PRI A A RSD=
0.97% (n=06) , FRHULHHE R E R4
2.7 FBEEMRE

I ] — Pt A (5 2 100618) 3 1, 0591 T 28 T R ik
F0.1.2.4.6.8 hB42 2. 175 T (5 4 AR E , 10 s i
TR, S5 B IR H A RSD=1.37% (n="6) , & W {1z
SRVAMTE TR 8 hNFaEE BT,
2.8 EEMHRE

BRI —AH A 5 (5 100618 ) i 4k, $462.2.27 551 F J7 12 4Hil
A UL AU, PR 2.1 I (g A PR ERE I 2 | 10 S T AR
IR S, SR BEETT RS &N 1.18 me/g,
RSD=0.31% (n="6) , RIAA I KL E LRI
2.9  JnEEER R

AE KB A R AR (FIE S 0 100618) & i, HL 6 1y, B
B3250.1 g, 43 & T 10 mIAR R, A — @ B i 2 F
FEFEXTRE D, 7422.2.27 300 ik il A5 (Rl T, P 2,170
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TS AR A |, T S T RIS [ % S5 5T
e

F1 MMHEEKZERELER (n=06)

Tab 1 Recovery test results(n=06)

Tk iy A, T, IMEERME  EEER RSD,
E=A E=A 3 Wi
H,g H,mg mg mg 2% &, % %
0.100 4 0.1185 0.1200 02376 99.25
0.099 8 0.1178 0.1200 02369 99.25
0.1012 0.1194 0.1200 02382 99.00

99.44 0.63
0.100 6 0.1187 0.1200 02395 100.67
0.1029 0.1214 0.1200 02408 99.50
0.1025 0.1210 0.1200 02398 99.00

2.10 HF@MEENE
TS AR A5 T B, A4 2. 2.2 T 5 kbl A it s
21U A PR RE i S T B350
BEHR SR APR IR 2.
®2 HRAIEMNELER(n=3)
Tab 2 Results of contents determination of samples(n=3)

BEAHL R .mg/ VAR mg/ K RSD, %
100618 0.354 1.02
100622 0.321 1.36
100624 0.297 0.324 1.55
101118 0.333 122
101125 0.316 1.41
3 e

3.1 REUAFIMIERE
EFH S 2015 AR 24 310 ) (—FB ) ORI & SCke- e
HRTEE R R R (50 % FBE 50 % L BEVE R SREUA R . 45
S, A S SR A R B S R T O s PR USRS
I, A e P B R BUA T
3.2 IEEERERNER
EHEFZET 3N B R BRI E] (20,3040 min) .
25 B A AL B 20 min B, AR AL R PR AT AR IBOR 4,
7 AL 30 F140 min B EZETFHEBCRA Y, B DRSS
FEAEAETRIGE 2 . R, O T 5 2R B0 st i) , A3 i i
ALFRE Al EESE A 30 min.
25 PRI, A5 R T 8 2% SR A R, AT T
MEBUE A R S E
5% 3Hk
[1] AR3C, WYER kB pra i e m R a7 & i
B E 60 B[0].F B 2507 ,2012,21(8):93 .
[2] SEIREENUIR RIS P E X E,2012,34(9) .
74.
[3] EMELR.5m 7 8B 3% e Mt v R [0]. 25 40 4
Je&,2012,32(4):697.
[4] FEACE. FLIR L W 3 5T bR I 5T (3], 7 A 25,2010, 32
(5):786.
[5] il AEE R, M 30K, & B 3 () i s 22 ).
P . 25,2012,34(6) : 1 096.
(61 FRAREE, F/NFE 200, 5 RO (i s 2 Jp i )
A SR R AR A0 [0). P R 25,2011,33(7) . 1 182,
[7] EhWRAL GRS, ACF;, 55 25 BE 24510 (1) o s AR HEIF AR D).
T E SR A4 E,2011,17(5):101 .
[81 FZZH, TR AT O LB i R T A
SO E D). P B 25 5,2015,26(16) :2 192.

hEZHE 2016555 07 FH 308



Hel 2 2k BAE R AL o it 52
RETE BRAL RAE T2 (ERAFNERTER, ER 40004)

hESES R282.1;R282.2 THEARER A
DOI  10.6039/j.issn.1001-0408.2016.30.38

XEHS 1001-0408(2016)30-4293-04

W E B¢ HAABGTRANFERS . Fik kA SR CHE R I R LB AT 4 B AL ARIE I AL i Ak
RS E LS EN . R NET 0 LR LB AR T o B 17 2] 10 NS4, 5 %) %€ 4 Rutamontine (1) 25 &3 C
(2) 4 &% (3) 443 (4) Helichrysoside(5) Ly 228 (6) .2, 4-Dihydroxypheny-2-hydroxy-4-methoxybenzyl-ketone (7) , wn =ik &%
#%(8) \Phthalic acid bis-(2-ethyl-hexyl) ester(9) . & WX T & & REA(10), Lk AW T HE RAMS KRS B2, 5.8
Fo O A H RN EFHLY 0 BATE] ASH 6 A B RAEE By BRE AEM2 104 G RNET I BTE ., AR AZET I
BN EL T — A,

KR SFEBRT I ANF RS

Study on the Chemical Constituents of the Flower of Epipremnum aureum
ZHU Haiwen, GAO Die,ZHANG Yonglan, ZHANG Qihui, XIA Zhining(College of Chemistry and Chemical En-
gineering, Chongqing University, Chongqing 400044, China)

ABSTRACT OBJECTIVE: To study the chemical constituents of the flower of Zang Epipremnum aureum. METHODS: The con-
stituents of ethyl acetate extract of the flower of E. aureum were separated and purified with varied chromatographic techniques,
and the structures were identified based on spectral data and chemical properties. RESULTS: Ten compounds were isolated from eth-
yl acetate extract of the flower of E. aureum, they were identified as rutamontine (1), edgeworoside C (2), edgeworin (3), tiliro-
side (4), helichrysoside (5), kaempferol (6), 2,4-dihydroxypheny-2-hydroxy-4-metho-xybenzyl-ketone (7), ethyl caffeate (8),
phthalic acid bis- (2-ethyl-hexyl) ester (9) and noreugenin (10). CONCLUSIONS: Compound 7 is firstly isolated from natural
source, compounds 5, 8 and 9 is firstly isolated from the family Thymelaeaceae, compound 6 is firstly isolated from Edgeworthia
and compound 2 and 10 are firstly isolated from the flowers of E. aureum. The study lays certain foundation for the quality evalua-

tion of E. aureum.

KEYWORDS Edgeworthia; The flower of Epipremnum aureum; Chemical constituents

LR N AL A R Y A AR, AT
TR U S DX 75 e PO ER . R 3 o 4 2 A Kk 1
75 OATA TR PRI | 15 I | R A IALAE L LAY 9 B kA R AR
WU A SCHRIRGE , A R HA Z RN GBS, AR
R ANl o- AT B A TS M, BTHHAS BEEIY R IR, SR B AR £
% 2, Wi LR E A AR 8 0 A ST 2o R T O AR 184 7 3 2
PR (PPAR )y PPARBAYVEF . LA, 2E74 H i PPARs 15 P X 4%
BAEHAT TR ISE , R Bz o W SR

PR3 303333

[9]1 Zhai YK, Guo XY, Ge BF, ef al. Icariin stimulates the
osteogenic differentiation of rat bone marrow stromal
cells via activating the PI3K-AKT-eNOS-NO-cGMP-PKG
[J]. Bone,2014,66(9):189.

[10] Ma HP, Ma XN, Ge BF, et al. Icariin attenuates hypox-
iainduced oxidative stress and apoptosis in osteoblasts and
preserves their osteogenic differentiation potential in vitro
[J]. Cell Prolif. 2014,47(6) :527.

AT . P A S . E-mail: zhuhaiwen19891
206@163.com

#OAE AR 2B, WA SN WESE T 2 T . A
023-65106615, E-mail: tcm_anal cqu@163.com
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L B | B L S O S Lo DR D LI

M2 JENIR AN —=h SR 5. AR, s e h A IE
BRIt FOBERR Y HAT RLAF (Y PPAR YIS . Tl PPARs
TEMEPRIRITFE AL T4 3 AL S, 2 5 B AR #8000
AR5 81 LR i DR B S B B P I R AURR S
IV £ B 4 o A A S S R R R, O 5 AR
PRGN B UIAR G , A 45 AL TR B PR . 20 Jk ok o A A K% 988 45
AR , & [RIE B NEJHEAE B S IE#RA B DI R,
I, £ 8 AL BATTE R AR BE PR 25 BT 1 o S WL af G

D T L e B T L S B S B T T 2 S B A L IS S L S S 0

[11] ERHMTE RS P AR A E 2. —3R[S].2015 4
W AEET B 2R ik, 20150 327.

[12] AESFE,VF22m HPLC 3500 8 4 S5 e 8 v i 2R 40T
I 5 e [ 7] A% 2 25 52 52 4R, 2009, 25(6) : 547.

[13] ABAZE, WhEEAT, TN, 5 S RORAR (g Rl el 2 &
5 il R R R 2L AR AN PSR T 0 T [T). g AR
IR ,2011,27(1):63.

[14] VrLrds, 2508 A B #r, 5. HPLC HE Az iy
PO 0B A RO 4 1 s [9). F B 25 %, 2015, 26
(15):2 122.
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R R S P e, EH TR T S IR b iy, ISk s
L TR TS 4 5 10 4b A9, i Bk Pk 5T K
5 23 B % 7€ i Rutamontine (1) | 45 7 F C (Edgeworoside
C.2) 457 % (Edgeworin, 3) R4 (Tiliroside 4) .Helichryso-
side (5) . 111 43 B (Kaempferol, 6) . 2, 4-Dihydroxypheny-2-hy-
droxy-4- methoxy- benzyl- ketone (7) Wi MEfZ Z.Fig (Ethyl caffe-
ate,8) . Phthalic acid bis-(2-ethyl-hexyl) ester(9) fl2=H 3T &
£ )5 (Noreugenin, 10)

1 #F#l
1.1 g

DD2400-MR %! 1 600-MR %I 4% i 44/ 1% % (26 [# Agilent
23] ) s Acquity SQD BT HEY (3% [ Waters A H) ) ; IR Affinity-1
RILT AMERE ( H A% Shimadzu 28 7] ) 5 X-4 F i G0 5 A (B
KRR R A )

1.2 BiE5iKH

T B 43 B 2 4t P I e ) 5 (3 (0 F5 3% 3 4% C-690, Pump
Manager C-615 ., Pump Module C-605) . i 73 S 5 22 4t A 1G]
£ 6.35% (4945 Fraction Collector C-660 )44 H 3% [& Buchi /A
il 25 £ i (32 [E] Waters 22wl ) 5 Sephadex LH-20 B i (75 5]
Merk 2\ F) ) s AR EEICIIA B 5 S AL TABRA R i
B A | CR IR S e R Al Ko Al ikok
1.3

LEEAE T 20124F 9 H I F VG A 52, e Em P 2Y
5 e B R R AR 5 01 56 2 R A, LR S R A7 1 2 PR 2440
BT L (475 :2013010) .

2 HEEER
2.1 RERENE

B 6 kg TR AU RE S, BT, DL 70 9% £ 5 ] 9 42 B 3 Uk
(1), WA R , 40 3 R A ik 2R LR FNIE T B
FEH PR AT B A M BRI Y (75 g) L LR L BRALEE Y
(96 g) FIE T EEHIERYI (115 g).

Xt 218 O TR HLEE IR TRE Ak 2 03 B, G I A i
43, ha Tk - 2,1 1R - B A TR B R, A5 3 9 A Tk o
(Fr.1~Fr.9) . Fr.6(18 g) LAA1 i k-2, B8 2. Mg HH B 4 i v e
LREHY A I E 58] 344 (Fr.6-1~Fr.6-3) . Fr.6-2
25 A I 4% 22 45 (3« 10 ml/min, £ -2 R Z SR £ )
S5 Rk A 4y B AR B A 7(10 mg) Ffb &7 9(6.7 mg) .
Fr.6-3 £ ik B A 5% 4 8 )5 4645 ) 3 A i 4 (Fr6-3-1~
Fr.6-3-3) ; Fr.6-3-3 K PEUTTE T , 76 214 nm Akl 5% (o 1%
(Vi3 : 3 ml/min, 53% B BE-KIK R ) 38 8k 5 5(3.8
mg) . Fr.6-12 PR RS [HE : 10 m/min, £7 k-2 1R
LR (30 : 70, VIV 4T 43 1, 153 3] 5 4> &8 43 (Fr.6-1D~
Fr.6-1H) ; Fr.6-1E £ Sephadex LH-20 BERAT 03 , LA — 40 F e
H 2 (502 50, V/V) % BE VR JB , 45 23 43 Fr.6-1E-1 1 Fr.6-1E-2;
Bidii (6 R 1) Fr.6-1E-2 2820 4% (335 43 29 (U 2 : 3 ml/min, 50 %
s KR ) 15 246590 8( 7.4 mg, =323 min) A5 10
(9.2 mg, %=22.5 min) . Fr.6-1F &) & ik ik 834k 44 3
(35 mg) FL & H6(60.8 mg) ., Fr.7(18 g) ZRERAIE/FES 1556

- 4294 - China Phatmacy 2016 Vol 27 Mo, 30

AN (Fr.7-1~Fr.7-6) . Fr.7-2 4B BT SEE RS 1
(230 mg) » Fr.7-5 & ik & #1435 15 3 3 4~ 43 (Fr.7-2A~
Fr.7-2C), Fr.7-2B W B b i F 2L 54 4(4.8 ) ,Fr.7-2C
ZHmE R EMEEY 2(52 mg) . &, HLIRTE 10 ME A&
(1~10) , i & % %~ 230 mg. 52 mg. 35 mg.4.8 g.3.8 mg,
60.8 mg.10 mg.7.4 mg.6.7 mg.9.2 mg,
22 HEHEE

EEW 1 HENR, 5T R O RERIR G W, X
THEMZMREE, IR:3468.1 717.1 612.1 506.1 400,1 389,
1 135,844 cm ', HR-ESI-MS m/z 352.059 O[M]", & {5 N
352.058 3,43 F 3 CyH:0r0 'H-NMR (400 MHz, DMSO-d;) 5 :
3.78(3H,s,7’ -OMe),6.33(1H,d,/=9.5 Hz,H-3),6.83(1H,s,
H-4'),7.07(1H, dd,J=8.6,2.0 Hz, H-6) , 7.14 (1H,d,J=1.6
Hz,H-8),7.18(1H,s,H-8'),7.66(1H,d, J=8.3 Hz,H-5),7.84
(1H, s, H-5"), 7.99 (1H, d, J=9.4 Hz, H-4) , 10.21 (1H, s,
6’ -OH) . "C-NMR (100 MHz, DMSO-d;) J : 55.5 (C-OMe) ,
103.2(C-8) , 104.4(C-8") , 109.8 (C-3) , 110.6 (C-10") , 113.9
(C-5"),114.3(C-6),114.8(C-10),130.3(C-5),131.3(C-4"),
136.16 (C-3" ), 144.5(C-4) , 146.1(C-7") , 147.8(C-6") , 150.8
(C-7),155.4(C-9),157.4(C-9'),160.1(C-2),160.4(C-2) . 5
SCHR [12] %) MR, Dk 1 B0 AR — 3, nT i AL BN

Rutamontine (54 =C LK 1)
CC
o
HO Z o ) 00
=

1 rutamontine

HO.
OHOH

2 edgeworoside C

R
OH
OH
Ho. o
C |
o
00 S
OH © Hoj o
OH
OH

4 tiliroside . R=H
5 helichrysoside , R=OH

o]
S 0
HO
OH

8 ethyl caffeate

QBN
x
HO o~ O

3 edgeworin

OH O

6 kaempferol

Ho
OH O Q o/

thoxy-benzyl-ketone

0. 0
1) HO. 0.
|
O/\(\/\
OH O

9 phthalic acid bis-(2-cthyl-hexyl) ester 10 norcugenin

1 EmsEiaX

Fig 1 The structures of compounds

a2 S, BB TH B, IR:3570~3 150.1 734,
1699.1602 cm™'s MS(+)-EI m/z 469.31[M+H] . 'H-NMR
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(400 MHz, DMSO-d;) ¢ :0.96 (3H, d, J=5.8 Hz, 5" -Me) , 2.9
(1H,m,H-3"),3.15(2H, m, H-4",5") ,3.50(1H, s, H-2") , 5.46
(1H,s,H-1"),6.30(1H,d,J=9.8 Hz,H-3),6.35(1H,d,J=9.8
Hz,H-3'),7.01(1H,d,J=8.5 Hz,H-6),7.28(1H,d,/=8.6 Hz,
H-6"),7.65(1H, d,J=8.5 Hz, H-5) , 7.75 (1H, d, J=8.8 Hz,
H-5'),7.97(2H, d, J=9.8 Hz, H-4) ,8.05(1H, d, J=9.3 Hz,
H-4'),10.49(1H,s,7" -OH), “C-NMR (100 MHz, DMSO-d;)
5:183.3(C-6"),70.1(C-5"),70.3(C-2"),70.6(C-3"),71.7
(C-4"),98.8(C-1"),104.7(C-8), 107.1(C-8) , 110.4(C-8"),
111.1(C-3),120.0 (C-6" ), 113.5(C-3" ), 129.6 (C-5) , 129.9
(C-5'),131.7(C-6) , 144.4(C-4) , 145.1(C-4") , 153.1(C-9") ,
153.3 (C-9) , 157.5(C-7) , 159.9 (C-7) , 160.4 (C-2') , 160.5
(C-2). 53CHRI13IR B i A e A — 3, i e iz &
W R 457 C(Edgeworoside C, 25 UL 1), R T IR MLk
165 EA5 3,

&M 3: T K. HR-ESI-MS m/z 321.0399 [M-H]
i %l o 321.0429, 43 T 3 CHiO:. 'H-NMR (400 MHz,
DMSO-d;)5: 6.32(1H,d,J=9.5 Hz,H-3) ,6.76 (1H,d,J=1.5
Hz,H-8'),6.79(1H,dd,J=8.6,1.9Hz,H-6"),7.08(1H,dd,J=
8.6,2.1 Hz,H-6),7.15(1H,d,J=1.7 Hz,H-8) ,7.47(1H,d,J=
8.5 Hz,H-5"),7.66(1H,d,J=8.6 Hz,H-5),7.89(1H,s,H-4'),
7.99(1H,d,J=9.6 Hz, H-4) , 10.55 (1H, s, 7-OH) , “C-NMR
(100 MHz, DMSO-d;) ¢ : 102.6 (C-8' ) , 104.3 (C-8' ) , 111.3
(C-10"),113.8(C-5'),114.0(C-6),114.3(C-3),114.8(C-10),
129.9(C-6') , 130.3(C-5) , 131.5(C-4") , 135.7(C-3") , 144.5
(C-4),153.9(C-9"),155.4(C-7") , 157.3(C-9) , 160.2 (C-7) ,
160.4(C-2"),161.1(C-2) o 5 3CHR[14]%] B, FL I i B S A
— B, AT AR B N 4 7 R (BEdgeworin 2520 LI 1) ¢

a4 R EEH A, IR: 3 250.,1658,1607 15011420,
1362,1177.1068.824 cm ™', MS(—)-EI m/z 593.23[M-H] .
"H-NMR (400 MHz,DMSO-d;)d:5.20(1H,d,J=5.6 Hz,H-1"),
6.06(1H,d,J=15.9 Hz,H-8""),6.12(1H,d,J=1.7 Hz,H-6) ,
6.35(1H, d,J=1.7 Hz, H-8) , 6.74 (2H, d, J=8.4 Hz, H-3"",
5"),6.81(2H,d,/=8.8 Hz,H-3',5'),7.29(2H,d,/J=14.8 Hz,
H-2"",6""),7.33(1H,d,J=7.2 Hz,H-7""),7.95(2H,d,J=8.8
Hz,H-2',6"), “C-NMR (100 MHz, DMSO-d;)¢:63.4(C-6"),
70.4(C-4"),74.6(C-5"),74.7(C-2"),76.6(C-3"),94.1(C-8) ,
99.2(C-6),101.4(C-1"),104.3(C-10),114.1(C-3",5"),115.5
(C-3",5"),121.2(C-1"),125.3(C-1"),130.6(C-2"",6"), 131.2
(C-2',6"),133.5(C-3),145.0(C-7""),156.7(C-2),156.9(C-9),
160.2 (C-4") , 160.4 (C-4"") , 161.6 (C-5) , 164.6 (C-7) , 166.6
(C-9"),177.8(C-4) . 5 3CHR[15]%F IR, Hipe s meA —2,
A RE %A S R ARETT (Tiliroside , 2520 ILIE 1) .

AW 5. A8 K . 'H-NMR (400 MHz, DMSO-d:) 6 :
5.23(1H,d,J=7.1 Hz,H-1"),6.03(1H,d,J=15.0 Hz,H-8""),
6.10(1H,d,J=2.1 Hz,H-6),6.29(1H,s,H-8),6.72(1H,d,J=
8.5 Hz,H-5'),6.76 (2H,d,J=8.4 Hz,H-3"",5""),7.26 (2H, d,
J=8.5 Hz,H-2"',6""),7.38(1H, d,J=15.0 Hz, H-7"") , 7.49

HEZED; 2016 455 27 5 30 1

(1H, d, J=8.5 Hz, H-6" ) , 7.53 (1H, s, H-2") , 9.96 (1H, s,
3-OH),10.11(1H,s,4’ -OH),10.80(1H,s,7-OH), 12.504(1H,
$,5-OH) . “C-NMR (100 MHz, DMSO-d;) 5 : 64.0 (C-6") , 70.3
(C-4"),74.8(C-5"),74.6 (C-2"),76.7(C-3"),94.0(C-8),99.5
(C-6),101.2(C-1"),104.4(C-10),117.8(C-2") ,115.8(C-3"",
5"'),115.2(C-5'),120.8(C-6"),121.1(C-1"),125.4(C-1"") ,
130.7(C-2",6"),133.8(C-3),144.7(C-3"),145.3(C-7"),149.4
(C-4'),156.8(C-2),157.0(C-9),160.6 (C-4""),161.4(C-5) ,
164.3(C-7),166.5(C-9""),178.1(C-4) , 53CHR[16]%} IR, ik
TR HE AR — B, AT R 1% AE A ) R Helichrysoside (2514 xC L
1), RE WM EERHEY) /7 2155 .

&M 6. #AF AR, IR:3400~3 285,1656,1 616
em”'c MS(-)-EI m/z 285.12 [M-H] . 'H-NMR (600 MHz,
DMSO-d;)6:6.17(1H,d,J=1.6 Hz,H-6) ,6.42(1H,d,J=1.6
Hz,H-8),6.90(2H,d,J=8.8 Hz,H-3",5"),8.02(2H,d,J=8.8
Hz,H-2',6"),9.37(1H,s,3-0H),10.09(1H,s,4’ -OH), 10.74
(1H, s, 7-OH) , 12.46 (1H, s, 5-OH) , C-NMR (150 MHz,
DMSO-d;)d:93.9(C-8),98.6(C-6),103.5(C-10),115.9(C-2",
6'),122.1(C-1"),129.9(C-3",5"),136.1(C-3),147.2(C-2) ,
156.6 (C-9) , 159.6 (C-4") , 161.1 (C-5) , 164.3 (C-7) , 176.3
(C-4)o HSCHRIITIX R, HOR B S A — 30, AT e iz Ak
Y1 k1112587 (Kaempferol , Z5F4xCILIE 1), R R EE T @A)
SrEEE .

&7 AR KR, MS(+)-El m/z 275.48 [M+H]",
'H-NMR (600 MHz, DMSO-d;) J: 3.73(3H, s, 4’ -OMe) , 2.52
(2H,s,H-1),5.96(1H,s,H-3'),6.18(1H,d,J=9.4 Hz,H-5') ,
6.69 (1H, d, J=2.3 Hz, H-3") , 6.76 (1H, dd, J=8.5, 2.3 Hz,
H-5"),7.51(1H,d, J=8.5 Hz,H-6'),7.92(1H, d, J=9.4 Hz,
H-6") , "“C-NMR (150 MHz, DMSO-d;) 6 : 40.8 (C-1) , 56.9
(C-OMe) , 102.6 (C-3" ), 1075 (C-3") , 110.0 (C-5") , 111.7
(C-5"),111.9(C-1"),113.6(C-1"),130.1(C-6") ,130.2(C-6") ,
155.9(C-2") ,157.7(C-2"), 160.9(C-4") , 161.7(C-4") , 187.6
(C=0). 53CmRI18]0] M, FH s FcR 5 A — 3, vl o 1z 4k
4 ¥ & 2, 4-Dihydroxypheny-2-hydroxy-4-methoxybenzylket-
one(Z5HCILIEN 1), RET I MEYIRIE /3 25155

&8 KM K. MS(-)-El m/z 207.20[M-H] .
'"H-NMR (600 MHz, Methanol-d,) ¢ : 1.29 (3H, t, J=7.1 Hz,
H-2'),4.19(2H,q,J=7.1 Hz,H-1'),6.23(1H,d,/=15.9 Hz,
H-8),6.76(1H,d,J=8.1 Hz,H-5),6.93(1H,dd,/=6.6,1.1Hz,
H-6),7.05(1H,d,J=1.0 Hz,H-2), 7.51 (1H, d, J=15.9 Hz,
H-7) . "C-NMR (150 MHz, Methanol-d,) 6 : 13.2(C-2") , 60.0
(C-1"),113.8(C-2), 115.1(C-5),121.5(C-6) , 126.3(C-1) ,
145.3(C-7),145.4(C-4),148.1(C-3),167.9(C=0) ., 53CHR[19]
Xt B L T SO B A — B, o] T A A W S i ME TR £ TR
(Ethyl caffeate Z5F45CILIE 1), RETR NI A BHE P 53 254551

&Y 9: btk . 'H-NMR (600 MHz, DMSO-d,)J:
0.82(6H,t,J=6.4 Hz,H-6",6"),0.85(6H, m, H-b’,b") , 1.26
(16H, m, 8xCH,) , 1.59(2H, m, H-2",2") ,4.12(4H, m, H-1',
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1"),7.65(2H, m,H-4,5),7.71(2H, m,H-3,6) . “C-NMR(150

MHz, DMSO-ds)d: 11.2(C-b’,b"), 14.3(C-6",6") ,22.9(C-5’,

5"),23.7(C-a’,a"),28.8(C-4",4"),30.2(C-3",3"),38.5(C-2’,

2"),67.9(C-1",1"),129.1(C-4,5),132.0(C-3,6),132.2(C-1,
2),167.4(C=0) . 53CHk[207%F B, I8 A S A — 38, 7T

i 72 124L-& %) 4 Phthalic acid bis- (2-ethyl-hexyl) ester (£ 4 =;

UL 1), 228 O A RHE ) 7 B A5

A 10 3R ki . H-NMR(600 MHz, DMSO-d)d:

2.31(3H,s, 2-Me) , 6.12(1H,d,J=1.9 Hz,H-6) ,6.13 (1H, s,

H-3),6.27(1H,d,J=1.9 Hz,H-8),12.80(1H,s,5-0H) . “C

NMR (150 MHz, DMSO-d;) § : 20.3 (C-Me) , 94.3 (C-8) , 99.5

(C-6),103.4(C-10) , 108.2(C-3) , 158.3(C-9) , 161.9(C-5) ,

165.9(C-2), 167.7(C-7) , 182.0(C-4) . MS(-)-EI m/z 191.13

[M-H]" o 5 3CHR[21 76 B, s Bt A — 2, T g %4k

EW R 2T 05T (Noreugenin, 25 UL 1), R R

LRI TR E

3 g

A REE A A BIWEFE I A 22 0L, A A s 4 4

LR CTRAR SR 73 B A5 B Y 32 B o3 Jy XU 53R S A

Ky, CAVIEN, X SR NG LR EE Sy,

BRY PR B EPUEEE Y R N R O

Rl F) S B ) o, B E— PR IE R . S T o IR

AL AR A3 B A5 2 AL A0 5 .8 119 S 1 R M i A B4 4

EARE] L ALB W 6 8 WG E A R R (S 2 10

SR BR8] . AWTON LR B AR N B T —
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T S CL R T TR v T e ke 24 v 2 g 551 57 P
FHE B B IAE BER AR (TLEARABTAR, FRE 050011)

HESES RI1T XERER A XEHS  1001-0408(2016)30-4297-03
DOI  10.6039/j.issn.1001-0408.2016.30.39

B OE AWM. IR TR AT R LERE TSk, ik  RAMEAME LR, AN
6% SRR I-94% = F K F s fx (DB-624) 2 B i e £m E A A AR, SEAFR 1R JE 4 220 °C 48 m 5 4 &K & T4
M B A 250 C,HAA SRR, HAREH 3.0 ml/min, 58K 1:10, TREmAGRE A 70 °C, #1851 A 30 min, T A #L
EHFTAM, ATHEETA Iml, R ZATA LBk CEAENRZRELLETE RS A 6~120 pg/ml(r=0.999 9) .
50~1 000 pug/ml(r=0.999 9) ; & F &5 7] 4 0.2, 1.7 ng, B FR 55 4 0.06 0.5 ng; 4525 FA T M F F K569 RSD<<3% ; An
K FE 551 8 100.30% ~102.00% (RSD=0.63% ,n=9) .100.10% ~101.30% (RSD=0.44% ,n=9) , %% 5 HFRA R %
R, TR TR BN E L T A R T A IR LB R B 2,

KR W T E AR ENAE S A VIR LR TE

Simultaneous Residual Determination of Two Organic Solvents in Bisacodyl Raw Material by Head-space
GC

JIANG Jianguo, SUN Ting, GUO Yonghui, HAN Xuejing, MIAO Huijuan(Hebei Institute for Drug Control, Shiji-
azhuang 050011, China)

ABSTRACT OBJECTIVE: To establish a method for simultaneous residual determination of dichloromethane and ethyl acetate in
bisacodyl raw material. METHODS: Head-space GC was performed on the capillary column of 6% cyanopropyl phenyl-94% di-
methyl polysiloxane (DB-624) by temperature programming, the temperature of injector was 220 °C, detector was flame ionization
detector with temperature of 250 °C, carrier gas was high purity nitrogen with the flow rate of 3.0 ml/min, split ration was 1:10,
headspace heating temperature was 70 °C, equilibration time was 30 min, volume of headspace vial was 5 ml, and the injection
volume was 1 ml. RESULTS: The linear range was 6-120 pg/ml for dichloromethane (#=0.999 9) and 50-1 000 pg/ml for ethyl ac-
etate (#=0.999 9); the limit of quantitation was 0.2, 1.7 ug, limit of detection was 0.06, 0.5 pg; RSDs of precision, stability and
reproducibility tests were no higher than 3% ; recoveries were 100.30%-102.00% (RSD=0.63% ,n=9) and 100.10 %-101.30%
(RSD=0.44% ,n=9). CONCLUSIONS: The method is simple and accurate, and can be used for the simultaneous residual deter-
mination of dichloromethane and ethyl acetate in bisacodyl raw material.

KEYWORDS Bisacodyl; Head-space GC; Residual determination; Dichloromethane; Ethyl acetate

Hvb AT, A 20 fi42 50 4EA0E il FLERIISZENG IR kHz) ; GWA-UN2-C30 F R 40K 28 (16 503 4 AL 28 PR 3%
P RS R AR M A L R, AR,

T AR, h R B R S50 12 HRERH

L MK ESR EYE AT | Rk AT A bR T FE VDT E JsOR 2 (A 3 W), 45 : 201301A; B ), 45
CIREE R L M. R F 201545 201302B) s U GexT i (AL 55 : M1550000, 4 1 98% ) . 2.
(HRZEILY ()9 (FZAR R — AR 2 B gy PR XS B L (it 5 - 209-686-8, 4415 - 999 ) H1ly 1 3¢ [l 24 4t
5% B A LR R 5 L F A M R L Fvb AT g2 gy LS N, N-C T (DMF) g (384 K RS
BLAHIBR B OAGE . [OL, W IEZS SR A2 24, 8 2 TTREER

BRI SR R R v T e Rl 2 eh — g 2.1 BEEH

M Z Bl ot o % K DL 6% RN Fk K Jk -949% 3k Rk AR
1 #H (DB-624) Ay [8 5% LAY B 408 FE (30.00 mx0.32 mm, 1.80 pm) ;
L1 ysE TR THIE - DRI 40 °C, PAF 9 min, LA 40 C/min FHE =

200 °C, P4%F 10 min; YEEE IR - 220 °C 5 K 4% - FID; IR -
250 °C 5 B el U B : 3.0 mUmin; 3 HE 2 10103
T002S AR - 70 °C 5 AT [R] - 30 min T2 AL & - 5 ml;
Tz EFERE 1 ml,

2.2 REHHEE

Trace1310 YA 354, f4E TriPlusRSH %Y [ 2l T %5 ik
FERE A KM B TE G 2% (FID) 1 CHROMLETEON 6 5§
LA (£ [E Thermo Fisher Scientific 23] ) ; XS105 %I+ 7743
Z — TR (Bt Mettler-Toledo 23 7] ) s MCM36 B 77 7
Jr RGP (I Sartorius A1) (KQS200B UM g 5 | g s M AR AT 22 R
DRI BT LA ) 0200 WBIR 00 e ot o0 ml BERRET . 1 DMF

* FAT 2500, B+ o BFTE 5o 259 4 T . WL : 0311- 25 AE IR AT BRI A8 o B A TR 5 o R 8 Y
85212009, E-mail: 122547652@qq.com T 50 ml I HY, I DMF W A#JT 2 25, 405, dilds s P e
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B B o MR 3 A 60 pg/mil L T8 £ TR 9 o i v B SR 500 pg/ml 1)
TRA X R SR
222 HHLTAER BRGSO E RS, BT 50 ml 2
W, Jin DMF % ot e 7%, 257, Bl .
2.2.3 ZSPANTEREEW  HUDMEF VER2s (0 B .
2.3 REERMELE
R B I2.2" TR YRA ) i v v el s i A as A
X HRVA VR AS T8 B, 4% 2.1 I T s A R S T SR a3
g2 AN W c 0 I I 51 B 7 3 o R s e o P B €2
Y AR ESE > 2.0 BUS M B L 2R Z R I% T 10 000, 57
AFA] A 13.5 min o 25 5FEH , At o5 Je T3k
300
250
21
100
504

0 : . . .
0 5 10 15 2 %

300
250
20
= 150
100
504 1

30
2504
20

Z 150
100

507 I
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C
E1 StEtkE
AZS IR IEG BIR AT, ; CAHERA ; L5 b 2. 2RO FR
Fig1l GC chromatograms

A.blank control; B.nixed reference substance; C. test sample; 1.dichloro-

methane; 2.thyl acetate
24 HMXRER

A3 RIRE B R EC2.2. 17 T IR A X BRI 0.1.0.2.0.5,
1.0.1.5.2.0 ml, #2175 N (o 3% S R iR E 0 s g TR AR
DU A0 B e BT e, ng/ml) R AR BR (16 AR (1) AR A
PEATERAE RDE 75— S HBERY [0 5 A »y=0.036x+0.001 (r=
0.999 9) . LR £ Wi (1 11 5 J5 72 Ry y=0.855x — 0.025 (r=
0.999 9). Z5HIRIT, S H B £ R £ BRASI 5T e vie i 2 vk
R 23 31 K 6~120.50~1 000 pg/ml.,
25 E=RSHENRER

B“2.2.17 0 YR A6 IR T VRO &, SRR B A R 4
“2.17 I AR AR SRR E 6 UK, T SR TR A . Y I
Feom 10 1R, 15 S B e Fl R R 1 8 JEBR 430 R 0.2..1.7
g MAEME R 3 1A A5 S BT 4R £ TR s T R - 5]
40.06.0.5 pg.
2.6 BEEERE

R BRI 2.2, 1T R R A X 8 SV VG872,
P AAIERENE SRR, 255, S e LR LRI
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TR RSD 43914 3.0% .2.6% (n="6) , KWL ARG BT BT
2.7 FEMRE

R IC2.2.2" B R AER AR (S5 . 201301A) 1E &,
AT E IR IR 0.2.4.6.8 10 hfis8“2.17T0 R (a3 4k (4 3F
FEMSE , e SR AL . 45 L, G H B R 2 1R 2 TR 06 T B A
RSD 43514 3% .2.3% (n="6) , RAMLK R AEZT T 10 h
HNFEAFE
2.8 ESHRE

IRURE i (Gt : 201301 A )36 7t , 46 42.2.27 T T J7 v+l 45 fit
TRV, P 2. 17T N S A R DN e S R, 25
W, ZHEH LR TR R TH AR A RSD 43518 2.3% . 2.1%
(n=6), KPAFILEL MR
2.9  hndEER R

FEEFRBCE 05 1 AR (05 201301 A )i i, 2L 9 1),
B2 500 mg, BT 50 ml i, 43 A0 AAR L Y
T AR 2R RN A L i €2.2.27 300 R Jy vk ) £t
VR, P 2,17 IR A3 A R UE AR R I SR U T AR 3R
BRI 25 R 1,

F1 MEEKERRELER (n=9)
Tab 1 Results of recovery tests(n=9)

T Wb, REeEE, WA, WEEL, O JOEEMC OBINE RSD,
A mg mg mg mg 2% g% %
ZARG 5000000 0.1500 02700 04254 102.00 10002 0.63

500.000 0 0.1500 02700 04237 10137

500.000 0 0.150 0 02700 04246 101.70

500.000 0 0.1500 03000 04518 100.60

500.000 0 0.1500 03000 04541 101.37

500.000 0 0.1500 0.3000 04523 100.77

500.000 0 0.1500 03300 0480 5 101.52

500.000 0 0.1500 03300 04829 100.88

500.000 0 0.150 0 03300 04810 100.30
L 500.000 0 0.100 0 22500 23770 101.20 100.81 044

500.000 0 0.1000 22500 23657 100.70

500.000 0 0.1000 22500 23702 100.90

500.000 0 0.1000 2.5000 26275 101.10

500.000 0 0.1000 25000 26325 10130

500.000 0 0.1000 2.5000 26300 101.20

500.000 0 0.1000 27500 2.806 5 100.60

500.000 0 0.1000 27500 28527 100.10

500.000 0 0.100 0 27500 28555 100.20
2.10 #HRmBPEBAFNE

I 2 HERE A o, 4 2.2.27 0 R R A R A
T 2.7 00N s R EREN 5 10 S A R S
Li Fl TR R 3% B o 25 2 i RE B (45 - 201301A
201302B) & LB 58 B 0l 8 0.2% .0.3% (n=3) ; 141k
FE i (G5 : 201301A) A BEM SR BB 1tk 0.03% (n=3) , T
AN LHEEE S U A
3 itig
3.1 SHEGIEAENERE
TR BRI 2R TR A R AR A5 AL K Tk

FNE TR A AR 0 ik 1 S P 30 3 s B b v R
KA R O A 2 10 5 B AT k4 M R A3 B
I, NOAT REAR SR I 5| A (¥ W 75 5 -5 YA - YR A TORT (361 A 2 A
Fb, BB T T R P T T R R A T
Yoo L, A e 58 002 SO G ik i it T — S B e il 2 R
ZTRFR FA A E o
32 REUGAFIHIERE

4

=
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HPLC 7 [F] B 2 #5 BR AL B SR B S W & &

ZNR",TEE L FHEC(IFBERAFZ —MEERGAM, ZEARF 830028; 2 BEMAF TR
BEMTABEC, HEAF 830011)

HESES RI1T XHEFRERS A XEHRE  1001-0408(2016)30-4299-03
DOI  10.6039/j.issn.1001-0408.2016.30.40

# E R.AIFRNNTARITEEETENSDEENT k, 7k KA SRRME L. G4 A Inertsil ODS-3, A3
FaH THE-K(49:51, V1Y), ik 4 1.0 ml/min, %0 9% ¥ % 320 nm, A8 4 30 C,#HFH 20 ul, &R RTE FRAA LS
SRR O BE )3 B B A BB R TS 9 %) 4 5.16~206.4 pg/ml(r=0.999 9) ,37.40~1 495.89 pg/ml(»=0.999 9) ,9.95~
318.34 pg/ml(r=0.999 9) ;4555 . AA T M T H X IE 69 RSD<3.0% ; AnAf =l %2 %] 4 96.05% ~103.19% (RSD=2.18 % ,n=
9).96.90% ~103.09% (RSD=2.07% ,n=9) ,95.50% ~103.57% (RSD=2.15% ,n=9) . %t %% FRM 2, HEE LTk,
THMESF, TA TRk PH 2 F ST R AN,

KR B RAT R AT L, AR FEE S IR B A2 HRURM Gk

Simultaneous Determination of Coumarin Compounds in Yifu Pill by HPLC

LI Xiaoling', DIAO Juanjuan®, LI Xinxia’(1.Dept. of Pharmacy, the Second Affiliated Hospital of Xinjiang Medi-
cal University, Urumgqi 830028, China; 2.Analysis and Testing Center of Central Laboratory, Xinjiang Medical
University, Urumgi 830011, China)

ABSTRACT OBIJECTIVE: To establish a method for the simultaneous determination of coumarin compounds in Yifu pill. METH-
ODS: HPLC was performed on the column of Inertsil ODS-3 with mobile phase of acetonitrile-water (49 : 51, V/V) at a flow rate
was 1.0 ml/min, the detection wavelength was 320 nm, column temperature was 30 “C, injection volume was 20 pl. RESULTS:
The linear range was 5.16-206.4 pg/ml for osthole (7=10.999 9) , 37.40-1 495.89 pg/ml for isoimperatorin ( 7 = 0.999 9) and 9.95-
318.34 pg/ml for columbianadin (»=0.999 9); RSDs of precision, stability and reproducibility tests were lower than 3.0% ; recov-
eries were 96.05% -103.19% (RSD=2.18% , n=9) for osthole, 96.90% -103.09% (RSD=2.07% , n=9) for isoimperatorin,
95.50%-103.57% (RSD=2.15% ,n=9) for columbianadin. CONCLUSIONS: The method is simple with good precision, stability
and reproducibility, and can be used for the simultaneous determination of coumarin compounds in Yifu pill.

KEYWORDS Yifu pill; Osthole; Isoimperatorin; Columbianadin; Content determination; HPLC
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fRALHR 385 JETE TGS 16 BR b 2R 4Lk, HA AR
P T ML K LR P A, P TR RS R ek
Be e B IR I PEARAE 96 YT, 505 LAFRILE I R A 24,
FOr 2 SR Ao i B 55 N v B e 9 B P+ 2
50, F R PR P 5 e AR TR IRAL R I JES
YA ALIBRIE | IRHTR AT, 007 A2 120 24 B 1 f) A o =
HEERREY . SERETH R R TR SR
W G RRIR 2350 0 JE T Ak v i A B R Ay, L i
25 5 IRALZGHOE — 2 MR . NI, AFFE Rk
WO (35 7k (HPLC) 1E Al — (38 25 15 Rl 5 DAL 3 R 5
R &, o S I T i E AU R,
Ay i JER LB e 4 ) 5 A A 7 A PR S A s ) i

1 #E
1.1 s

LC-20A #J HPLC 1Y , f3% SPD-M20A —# %& [ 41 16 I 7%
( H A Shimadzu 23 7)) s KQ-500DE T #4274 il v vk ot (BL 1
T AL AT BN |, 2% 250 W, 451K . 40 kHz) ; AB135-S
T3 B RAF- (B -1 Mettler-Toledo 2 ] ) s HH-S4 % i 8 i 7K
TR (AR ERI AR ) o
1.2 Zm5ilFH

2 IR CHr s B B AR P R B e B L S
20140201,20140202 20140301, KA - 60 g/l ) ; #E R F 25 X 1
i it 2 110822-201308 , Z11 )3 : 1009% ) . — % BR 1L 24 A 1R
i Xof B (45 111583-201304, 40 : 98.3% ) ¥ [ v [ £
i 247 RS IS B 5 S IR 28 0T B LT A S0 2 Rl
HBRA LS A0012, 41 . =99% ) ; Z I M ek al, s
95% LY R A3 BT 88 K AR Atk
2 HEEHER
2.1 BiE&Ht

3% 4E « Inertsil ODS-3(250 mmx4.6 mm, 5 pm) ; Fis0AH :
ZM5-K (4951, V/V) s ik - 1.0 ml/min; K097 K« 320 nm; #i
230 °Cs FFE L 20 pl.
22 BEMRE
2.2.1 TRANIANEW  REEFRIBUE IR TR X B 10.32 mg,
BT 50 ml s, R O E 2, TR ik B 206.4
pug/ml PR DR 2 X HEE ot D 8 VR 5 i s R B BT 1) 2 )
15.11 mg, BT 10 mlFIf A, i FH B i 0 e 25, il Lot et v
JEh 1 495.8 pg/ml (1 55 RRCHITEA 20T BRS04V 5 RS 25 PRI — 50
WAL T 2 U PR T o B 10,12 mg, BT 25 ml i, fnH
FEVEfRITRE 2%, i BT e Ry 397.92 pg/ml 1 — A RK AT
IR TR X HE T I3 TR 43 I 8 B s PR 30 TR it
P25 W 2.5 ml S RRETEA 256 BESIE 287 0.6 ml |, — URR L
IR X HE S 753 0.5 mi, B F /] — 10 ml S0, i s
FEZSR5) AR A BRI
2.2.2 HELSE KEEPRIORESL 5 g, InaE#E + 2.5 g, F5],
BEERGI A I H EE 75 ml, R 45 min, &5, 70
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50 ml, I# 1A 0.5 h, UELd , & IF UM, UEWZE T, T 10 ml
giiw 110 A I S S ek O - e I (BN 9 Wi
2.2.3 BN BRI e a5 R HLAL Jr He 49 AN A 2 A
BLIETE S B BAPERE A, IF A% “2.2.27 35 R 5 gk B X
TR
2.3 REEAMERRE

2,217 50T VR AS X MR A VRS &, 4 2.1 T (g 2%
PSRRI 0 (i, DRI 1 255 PR 128 4 BH Ik i)
2477 33 min, FIS M ECH 19 619; 432 R 1.7, R N+ A
1.05. SERRHTHIZ AOFERIH 244 38 min, BEHECN 18 984343
B 1.6, MR IR o 1,04, SRR T 2 VA R R 14 £ B2
B [E] 24 2 42 min, HUEHRECK 19 553; 40 B B R 1.7, #i R IH

90.99,
175
2125 1 !
E 75 )
28‘*
0 5 10 15 20 25 30 35 40 45 50 55
f,min
A
175
125 ;2
< .
g Tb
% 3
0
0 5 10 15 20 25 30 35 40 45 50 55
{,min
B
175
125
=)
T
25
0 .

0 5 10 15 2025 30 3% 40 45 5 5
f,min
—— C
1 SUHHEBIEE

AJRA TR s BALEC ; CIITHEXT I 1R R385 2. 5 BRATHA 385 3.
R 24 U R TR

Fig1l HPLC chromatograms
A.mixed reference substance; B.test sample; C.negative control; 1.osth-

ole; 2.isoimperatorin ; 3.columbianadin
24 HMXRER

Sy 2.2. 1700 X6 HE S A8 VS £, o P el T ek
FE4351245.16.,10.32,20.64,51.6,103.2,206.4 pg/ml ] 2 41 iz PR
T2 IR VA TR o R R BT A R 43 31 37.40.74.79
149.59.299.18.747.95 .1 495.89 pg/ml (1) 2 41 5 B i 1 2% % IR
i VAV, I TR o v B 43931024 9.95,19.90,39.79 . 79.58
159.17,318.34 pg/ml iy F2 51 SR L st 224 U 7 ek HEL i
o AEHRIC TR RGN ISR A 10 pl, 32,1750 B A3 4%
PRIEAREINE SR IR . DARRI AR A3 BB R G, pg/m) Sl
AspR TR () AR IEA TER IR 1S AR IR 2 SRR
FORN SRR 2 U R R [0 U 5 R 433l ok y =172 898.61 1x+
2 858.811 5 (r=0.999 9) | y =56 920.295 1x+89 098.993 5
(+=0.999 9) y=53 724.346 8x+8 786.074 6(+=0.999 9), 4%
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W PR 28 SR IR 2R A D L 5 4 U )
U J3 AR T 1L 40 901 5.16~206.4 . 37.40~1 495.89,9.95~
318.34 pg/ml.
25 RBEERR

2.2, 17 TR iRA T IR S ROE &, #5272, 17 I T gk 4%
PR L IEREIAE 6 YK, ISR AL . 4551, MR TR 5 KA
BRI AU RR L Y I R R 0 TETFR 1Y RSD 43 51 2.87%
1.07% .2.98% (n=6) , F A ERE B AT
2.6 FEEMIAIE

Bie2.2.27 1 AR i AR (FIE5: 2014020 1) i 7, 4331 T
IR CE 0.3.6.9.12.15.18.21.24 h 32,173 T 3% 4%
PEIEFENE IO TI AL, S54RSS ERRTI R AE24 h
N RaREPE AT, JLIE TR RSD 43311y 1.43% .0.98% (n=9) ;
TR B Y FR R AE 15 h N A R e, H g T AL
RSD=1.31% (n=9) , #5315 h J5 K 4= M , o i R K,
RSD=29.4% ,
2.7 EEHRAE

i B PR IR — LR b (F1E 5 : 20140201 )38 i, 4% 2.2.27 37
T R S A, S 6 0y, TR 2.1 T A A R bR
DSE e SRR . 2550, IR R ERATE 2 . ARl
2 U R e 2 SF- Y0840 ) R 131.26,236.57 ,52.92 pg/g, RSD
AR 2.16% \1.57% \2.15% (n=6) , £ T L EE VR 1.
2.8 hntEEK KIS

I B i (52 20140201 )@ &, 2L 6 403, 23 B A
fIC o R R R T 2R SRR 2 AU e 2
PR TR T RE S, 45 2.2.27 0T J5 vk 48 Al i VA VL, P4 2.1 93
A SRR A | T SR TR TS IR [T 25 R DL
#1.

F1 MMEEKZERELER(n=9)
Tab 1 Results of recovery tests(n=9)

FEll B H R, MAR, R, MEER PRI RSD,
b)) .o pgle  pgls  pgs  E% WK% %
BKTE 4992 12716 11088 23637 9849 9926 218

50000 13196 11088 24638 103.19
4992 13532 11088 24550 9937
50011 13222 13860 26534 96.05
4998 13370 13860 26914 9772
4999 1873 13860 26737  100.03
4998 171416632 29025 98.07
50003 13195 16632 3018 10175
50002 13595 16632 29999 9863
IS 4992 23820 23934 47003 9690 10013 2.07
50000 23115 23934 46654 9835
4992 25419 23934 49650 10124
50011 23948 29918 53056 97.29
4998 23746 29918 54208 10182
4999 24810 29918 54717 99.96
4998 23817 35902 59681 99.89
50003 23113 35902 60126 103.09
50002 25414 35902 62271 10266
ZAMRITEES AR 4992 5133 4228 9502 10357 9919 215
50000 5289 4228 %48 9917
4992 4927 428 904 9879

HEZED; 2016 455 27 5 30 1

gkl
Continued Tab 1

Tl B BERAE, AR, WEE, MEEEMC EYIER RSD,
i B opgs  pge pgy E% WEG %
CEBERSARRE 50011 5385 5243 10608 99.62

49998 5362 243 10369 9550

4999 4945 5243 10108 9847

4998 5132 657 1370 970

50003 5289 €57 11579 10053

50002 5226 6257 11320 9741

29 H@RmEENE

B3 HERE M AT 1, 4 34 2.2. 2735 R )y il g Atk it i i
Y, T 2.1 I A 2 AR, 1A B A A i, 25 R
D—llﬂ%% 20

R2 HRAENELSR(n=3,ng/g)

Tab 2 Results of content determination of samples (n =3,
ng/g)

it S BRTR A —ERIE S R

20140201 12320 238.78 49.56

20140202 121.16 22530 48.60

20140301 129.86 238.54 5170

3 g

AT PR AE (] — 233 2% A1 ] B 00 2 JOK AL e g R
5 W RO AURR L T R R R 3 LA L SR
2015 4F R R 24 30 (—3) FIAH DG STk 7L, e 240 R
I G AR S

i JoR AU HR A L B Y U R R R P 22 ORIk
I A R IO A O S 14 L ot VA VR ARSI i I e
il g RIS TP S YRR E M, SRIBRIEZE T, I
JERANHERE 80 C, LAE S N ERE 43 1 R A o

g5 TR ATy R A RS R M AR
U, AT T g AL A RIS W i R B
Sk
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HS-SPME-GC-MS 081 (b= 55 F B3 &M iy
g A AR RGERE B EWAFEAAZHIAGEEMFLF O, RN 430065)

FESES RI1T XEERER A
DOI  10.6039/j.issn.1001-0408.2016.30.41

XEHS 1001-0408(2016)30-4302-03

W OE R oM B HFHELERS, FRERL EF . ik KRR TR BARMER R 5 T 098 4L R o HEAT IR,
KNG E - TR A R o, R @A — kT E R RS AR S E . R A E T LRSS A A 25 184,
oA b & GER MRS EEFHT5.76% .64.29% , L 75T RGO T R FNAB-B AT AT ERN ., 4k kRERME,
GRTE, TR TH REFFELMRSG I ;8 LEFTHELERSEFEFEETLLZFRK. ZMRAREELH,
EFTREET IR,

EEIA BEF T RER T RS- B ARG A48 G5 R R i A RS

Analysis of Volatile Components in Descurainia sophia and Lepidium apetalum
CAO Li,LU Jinging, YE Xin, XU Junjie, TU Han(Hubei Provincial Research and Development Center of Medici-
nal Plant, Hubei University of Chinese Medicine, Wuhan 430065, China)

ABSTRACT OBJECTIVE: To analyze the volatile components in Descurainia sophia and Lepidium apetalum and compare its dif-
ferences. METHODS: HS-SPME was conducted for extracting volatile components in D. sophia and L. apetalum, GC-MS was
used for detecting components, and area normalization method was adopted for calculating relative content of each component. RE-
SULTS: The volatile components in D. sophia and L. apetalum were 25 and 18, accounting for 75.76% and 64.29% of total vola-
tile components, respectively, and chemical components with the highest contents were f-caryophyllene and O-tolunitrile. CON-
CLUSIONS: The method is simple, reliable, and can be used for the analysis of volatile components in D. sophia and L. apetalum.
The volatile components show great differences in the kinds and contents, the study can provide basis for rapid identification of D.

sophia and L. apetalum.

KEYWORDS Descurainia sophia; Lepidium apetalum; Headspace-solid phase microextraction; GC-MS; Volatile component

BTN T FAERHE YK IR Descurainia sophia (L.)
Webb. ex Prantl. 8{ 1417 3% Lepidium apetalum Willd. {1 il 2
B B DB RAED 77 5 B IR AR 7 R
KIE JANH JEIDE 25 , A 175 Il A 77K T8 I =z 2D, IR HRUE
N e o s S A /MR RN SEEY, 3 37 T I AR L
NN E v 5: 1

HREAE O SCHRIC 2R, 2205 F HA w0 A0 LO = FE Y 40
HilC MUBE R (R it B 1k P2 Wi R PR Bodes B el fb S5 2 3
FRE, 3 S T 50 F 0 A TIRIT 0 1 R i 4
B5P,T H ETIG R A FIR O R W R R AVE  H VL
JREFAL 21 B F AR T 0 T A BRI R i 5.
m AR DT FANEARRL, IR AR (R R DT LRI IR
FRACED Tz HRCR A . S S R — 3 e
DX, AR B R P IO [ AR A TSR - 1 106 PR 7
(HS-SPME-GC-MS) 43 #1# \JLEE D5 F- I HE R VERL S B FE N
TS BRI IR AR FHER AR 2404
1 ##

1.1 uEs

6890/5973 7 GC-MS X (3£ [H Hewlett-Packard 23 1] ) ;65 wm

PDMS/DVB A UEF 43k (32 [ Supeleo 23wl ) 5 -2y AR A< I

* LRI . BIFSE TS ) 2 MRS IS ST o E-mail :
15377575302@qq.com

#IBEVEH B DT 1] 2 SRR s P oy o |
1i:027-68890101, E-mail:1jq59169@sohu.com
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BB (Pl IKA A ) o
1.2 5%t

B AUEE D 256 T 20154 10 H 8 AT it i s B2l
AIRAF, 2o B 25 R A G SR F A S E N
+ F AR Y I IR 7 Descurainia sophia(L.) Webb. ex Prantl.
FIIMATSE Lepidium apetalum Willd. T iR -
2 AEEER
2.1 RIEENG
2.1.1 HS-SPME 44 BRI K 1.5 g, & T 156 ml T %S
e, 45 65 um PDMS/DVB Z£ AR 2 3k 1 T8l i FE 254
AP, 100 °C A 15 min, 75 1525 25 B2 20 min, B, 57 B
I A GCAHERE T GRS N 250 °C)H, f# I 3 min.
2.1.2 AiGA&PE  @IEF:  HP-5M B 41454 (30 mx0.25 mmx
0.25 um) ; AL B P THE , WL IR R 50 °C, 56 LA 3 C/min T
IRZE80 °C,JFLL6 C/min FHEZE 92 °C, F LA 7 C/min FHEZE
180 °C, #eJii LA 10 °C/min FHELZ 200 °C 5 #EFE DR . 250 °C5
A S (SR 099.999% ) 5 2RI ¢ 1.0 ml/min; A45
2.1.3 FRIG &AM BT R FEGIE(ED & R
230 °C; PUGLFTIREE : 150 °C; L FRER : 70 eV A LR . 1.2
KV ;32 01 RLEE : 250 °C 5 59430l : 45~400 m/z.,
22 BN

i BRI S UEA T A0 M AL B 15 8 B 2w b U e
R 0.080, W1HH (B 16.0, 75355 AUE DT TR NI BT
WAL L) B 730 th 33tk , b2y 12853
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5t 28 A a I KA O s I U A 15 5 Wiley TNist05
FINISTOS $ i 2 VEA TR R L L, R 0 1 A — b ik 353
A A3 (A FE X B 8 43 B0, X S AR AL >80% 4k & Wy kAT
W AEHE PR, 4350 N 2195 T P 5 1 25 Flsl 43, b 7 T
Yoot I8 AR 41, 43 ol o 4% B 5 M A3 B A 1Y 75.76 % il
64.29% , LR 1,

900 000
s 800000
25700 000
= 600000
22 500 000
= 400000
FE 300000
200000
100 000
12345678 9101112131
i), min
A
900 000
800 000
I
2 500000
B
=900 000

100 000 | lL

0 -
12345678 9101112131
Tiffe] , min
B
Bl BETFRE
AR TARRNESY s B AR TR R
Fig1 Total ion spectra

A.volatile components in D. sophia;B.volatile components in L. apetalum
x1 WILEFFERYERS ST
Tab 1 Volatile components in D. sophia and L. apetalum
XA, % (R, %)

5 Ak AR

BERT  ERET
I Methallyl cyanide T T CHN 1.12(83) -
2 Hexyl alcohol IECEE CH.0 1.71(80) -
3 Ethyl 2furyl ketone 2-FERERG CGHO: 1.20(80) -
4 )-Pinene 2-JEM CiHi 2.27(95) -
5 1-Acetyk-l-cyclohexene 1-ZBFRC A CH:0  170(82) -
6 Benzaldehyde A% GHO 199091) 345(95)
7 dsothiocyanato-1-butene 3-T 1A 5B NG CHNS 8.85(81) -
8 Hexanoicacid TR CH.0; 1.89(84) -
9 Cyclil decene BUTA: CiHie 1.98(93) -
10 1-Octen-3-ol 1433 CHO - 1.20(80)
Il 4-Octyne d-FH CHy - 1.28(82)
12 Benzylalcohol #HIfE: CHO 2160%)  1.85(%)
13 Ethyl butyrolactone Ffiic B CHi0: - 034(81)
14 3,5Octadien-2-one 3,5-F _4f5-2- CH0 345(91) 5.38(90)
15 1-Nonamal T CHiO 138(80)  107(82)
16 Phenethyl alcohol 7,8 CHyO 138(81) -
17 Alcanfor Fil CHixO 433(96) -
18 Mesityl fluoride 1-§-2,4,6- =% CH.F - 0.65(80)
19 CONT BHHRN CHN - 7161(97)
20 Bomeol WK GO 549(82)  1.70(80)
21 2-Methyl 5-(2- allyl 2-) cyclohexene -1- alcohol acetate ~ CyoHyiO 0.50(80) -
2HUES- (VR )-2- SR - 1B B
22 Decanal CHyO - 0.30(84)
23 Benzothiazole JFHEME CHNS - 1.04(91)
U L-Bomeol acere EHEC TR CoH,0  348(99)  0.63(99)
25 Z-Z-Methyl-S-( l-methylethenyl)-acetate,c1s-2-cyclohexen CpHxO 0.54(91) -
JF-2-HHAES- (1= AR dE) -0- 50
26 D-2-Carene 2-El CiHi 0.39(81) -
2T 2-Methylaphthalene 2-FE2% CiHy - 0.18(82)

HEZED; 2016 455 27 5 30 1

&Rl
Continued Tab 1

- BT, % (HE, %)

2 y
o P wenr
8 Eicosne _ Tt CaHa - 0.13(90)
29 f-Caryophyllene ﬂET’I % CisHay 14.6(99) 1.00(99)
30 Cisb-Famesene 1,6, 10-+ =4 CisHa 0.62(92) -
31 Pentmethyleyclopentadiene Tt HHEEFRIL I CiHie 1.02(80) -
32 pCadinene )-HHME CiHa 0.63(98) -
33 BHT 2.6- U THE4-HUALATR CiH0 - 0.98(80)
34 Diethyl phthalate 4%~ F R 2B CoHO  485(9%)  1.08(96)
35 8-Propoxy-cedrane 8-EAE-HIAKE CiHx0 11.08(80) -

VE A R
Note: “-”means no detected
FEE 1A, st GC-MS 343 AR AT X) i
J , AR B HR S A o A R R R R 1Y T5.76%
FE RS M iEIEAE(30.3% ) B (15.15% ) JBEHE(9.09% )55
FLH XS 43 e w2 B- A T (14.6 % ) | JLUR 2 8-
PR FE- A KE (11.08% ) 3- T M 3k S 6 U R B (8.85% ) %5 .
DA AEEE B - o S 85 B Ry o R R PR AR Y
64.29% , H T B RS (21.43% ) BEZE(10.719% ) 2k
(3.57% )25 FerP AR A BERNS (71.619% ) FOAE X 7T 203 Rk doc i o
3 1Tig
XIS SE R K 2R S IRIBIE S5 B GC-MS ML & 5
FARR MRSy, Yo P B 1T RS, R R AL
G, S ARG 0 R A T1.61% A RISV 5
5 F LT 5O 1F GC-MS 154 M R R 15 T RISy, o B
W 33 AN B4, SR8 Y 27 Bl R By, R B e i B R
Sy 3-F H - Be (68.14% ), HR A WEE (29.32% ) | 2- JHIs
(0.58% ) MRz -3- FH R FH G (0.43% ) &5 |, Ik 5 AR 560 7 745
W B4 R R AF e — E 22 5, T BB th TR U AR Rl v
AL, T B H e DL T B R P R AR R R i s
N
R AR IR/, WIRA 2 WAL, 76 R 25 1 3
WA N 5 SIE SR 2 MRS , A 2F 8 R R s B
H KL SR 22 55 F AR A T A iR % i2 F HS-SPME-
GC-MS I #7 EL 8 F AL B F ¥ R Mk oy i 22 5% IR
HS-SPME 7 & —FiJE i 1 B Pl | 58 Mg mis b By ik, L2
A GC-MS ik o] il A% L MR sy o L LB Pk
PR RN L AT B4 R, R s A O Bk 4 i R
CEEBT F (0 &k B A3 I DABERI 2 b4 A 042 2 M B 40 b
Wk S A R AT SRy . &% BTk, HS-SPME-GC-MS
TRAESTHTRE ALEE 5 T R Moy T B T A 1 i
S 3Hk
[1] EFRHGIMFERE P EAREFE . —3F[S].2015 4
oAb A R 2R ik, 20150 313.
[2] ZRIE, BRI, 0 M 22055 PR BRI Bl ) 5206 1 0 2
B BYFIR[T]. P 3£ 25,2007, 38(10) : 1 519,
[3] SREESF,SEF2E, R, 5 505 F /K 206 CHF KR
FIRAVE I 0], F B IR 2 A 253, 2010,27(3)
210.
(4] THHGDY, 250 2205 70 R W Rl SRS A H22 AP RS Al
SRR VE IR R [J]. F 4 & B 25 52 ), 2014, 32(2) :
385.
[5] JAMCE FAERAEZ N N G55 FiRIT O R N2
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HPLC &M E MK BT R ivs H

R AR REE (LW AEIRL ¥R, LR T 27120672 L R 8 A A s 8 RAEL &
260101;3. b k8 EFHF AR EHATQ,7FHE  250062)

hEsRS  RI27 XHEFRER A XEHFE  1001-0408(2016)30-4304-03

DOI 10.6039/.issn.1001-0408.2016.30.42

M E B ZEINTRRCTITHEREGT R, Tk kA SRRMEE R, &34 % Diamonsil Cis, R348 A4 F BE-R-rk
CER(85:15:1,V/VIV), 7k 4 1.0 ml/min, #0054 235 nm, A28 4 25 °C, 34325 20 pl, & & a2 R A £ %, v pH6.8 Bk
L2 P AR B, E B A RARAR 4 900 ml, 3532 2 50 r/min, 60 min BUEE . 25 R ALK E T ITAAM R SR E LM E A 0.801 ~
2.804 pg/ml(r=0.999 6) ; # 5 & A2 20 FE LRI 4 RSD<3% ; BN F 2 5 4 99.58% ~100.90% (RSD=0.25% ,n=9) ; 3 $it
T 0 7 b N 45 R R A 98.25% 96.54% \92.38% (n=6), it kAR B, RBED,FERR ERTREAEY
TThRWE RN E

KR SRMEEE RET TR ERE

Dissolution Determination of Tamibarotene Tablet by HPLC

CHEN Lijiao', YANG Dongxia’, ZHAO Yanxia’(1.Shandong Polytechnic College, Shandong Jining 272067, Chi-
na; 2.Shandong Chuangxin Pharmaceutical Research and Development Co. Ltd., Jinan 250101, China; 3.Gradu-
ate Education Center, Shandong Academy of Medical Sciences, Jinan 250062, China)

ABSTRACT OBIJECTIVE: To establish a method for the dissolution determination of Tamibarotene tablet. METHODS: HPLC
was performed on the column of Diamonsil Cis with mobile phase of methanol-water-acetic acid (85:15:1, V/V/V) at a flow rate of
1.0 ml/min, detection wavelength was 235 nm, column temperature was 25 °C, and injection volume was 20 pl. The paddle method
was used to determine the dissolution, using pH6.8 phosphate buffer dissolution as medium, medium volume was 900 ml, the rotat-
ing speed was 50 r/min, taking samples after 60 min. RESULTS: The linear range of tamibarotene was 0.801-2.804 pg/ml (r=
0.999 6) ; RSDs of precision, stability and reproducibility tests were lower than 3% ; recovery was 99.58% -100.90% (RSD=
0.25% ,n=9) ; the accumulative dissolution rate of 3 batches of samples was 98.25% ,96.54% ,92.38% (n=6). CONCLUSIONS:
The method simple, accurate with high sensitivity and specificity, and suitable for the dissolution determination of Tamibarotene
tablet.

KEYWORDS HPLC; Tamibarotene tablet; Dissolution

Sk RN 1 9% (APL) J&— Fh ARk S 10 & P BE 5
LM e R, AT =, APL AR AE AR A ¢(15;
17) Gy, 2 5y 0 B3 i 52 o0 T e €A 15922 A1 17q21 (1995
R 5 YE AR Z 1K (RAR) afit f , JE B PML-RARa il 5 JE
E, At oK B % 7T (Tamibarotene ) £ 5 44 47 4-[(5, 6,7, 8- 14
A-5,5,8, 8- DU HH -2 2800 ) L PR HT R , & 2 — 1S 87T RAR@
PEIEF, X 52 A mh A I 2 i 40 B 1 i s (RP APL)
HA BENE TR, el =697 B . H R 5l el
H A 25k e F R T %, F 2005 448 H A 8 v BT (R i
%4« Amnolake, FLH% - 2 mg) ", 1% 24 IR W UL )7 R
Y1 RIWER/NY BT, HoAy i 253 B A JURE R B0 IEAE F

AR, BN TS B E K N T AR REZE 5 R R0 274 4
SEH S IR 2015 AR R L 24 L) (DU ) ¥+ 3 5 B0 s 3
TV RN 38 11 R A R R I AR 5 B U] ) e
AHOCZLR SR S RO A €355 (HPLC) 87 T ™ fth ok EL 2
VTR s D 2 T o
1 ##
1.1 &8

600E-2487 %I HPLC ¥ , {4 600E £2 17 7 4 1% 22 48 CH
JEE P 8 1 v PR ARTRAE ) AEZR I UHL . Rheodyne 77251 F-3hilf
FE AR L 2487 RGH 18 58 7 #4555 (92 [ Waters 22 H ) ; ZRS-8G
IR REVE AR AN (R K KR BB A R ] s AX105

R G G SR G SR SR GR GR GR GR GR GR GR GA A SR GA GA GAGR G G R SR A SR QA GA GA QA GR GR GR GR SR A GA GA GA GAGR GR G R Gl oA SR QA GA GA GA GR G gl gl gl Gl ol g
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DR R 4387 K- (i L= Mettler-Toledo 2 A ) o
1.2 AR5

ok BT R (BrRg R ANEE 25 B A BR A AL 5.
20130401,20130402,20130403, KiH& : 2 mg) 5 fth K B4 2 7T %F 1R
ol (5 B B AN S 25 B A7 BR A & L #iE 5 £ 201303018, 40 %
99.9% ) ; F s Ry ey, FoA a5 ok o bl K O EEZRK
2 HES5ER
2.1 @i

{431 4% : Diamonsil Cis(250 mmx4.6 mm, 5 pm) ; G A :
BT - K -pk W2 (85: 15 1, V/V/V) 5 Ui 3 + 1.0 ml/min; K6 35
11235 nm; HEiR 25 °C ;PR 20 pl,
22 REHIHE
2.2.1 XTEEAAT BOT B SIS R RS FRE N B 10 ml
v A, VAt A T pH6.8 Wi R 5R 2% vP g (F 0.2 mol/L iR —
AN VA 250 ml, 1 0.2 mol/L & SAAL B 118 ml, F /K Fa ¢
21000 ml, #8257, BV ) # Bl i 1 ml P 295 2 g I,
l(Bopapihnvesi®
2.2.2 (XS AR BUREAIE &, R 2015 4R AR E 2 4 )
(DU ) 95 Y B 5 Rl B A2 37 30—k (363, L pH6.8
iR R 2% Wi R A I, T A SRR 900 ml, B A 50
o/min, JJE R (37 +0.5) CARIEHAE, F 60 min FFEZ HHR 10
ml, % 0.45 pm BFLUE RIS, BREEIE IR E R i T TR o
2.3 JEERRMHRIE

I 2.2 17 T00 R J 340 5 0 ) R A TS o 1 o
FA R 5 SR8 iy TGS /L A 0.45 pm S FLIE AR IE R, B
SRUSAE NI SRV . o SIS i S Vs &L 2.1
TR 3 25 PR REREIN R | fE SR TR R B i, DAL
TN 100% , TTE SRR B . 25 R, 0.45 pm FfL I AR
K BT B S <<2.0% A5 S HLES,
24 ETEMHRE

B2, 27 0T b B v A VA TR HH A 4% 20
A3 2.7 T A AR A e S LR 1 2
TR, 383X A X B g v o 0 1) £ B I R — 50 45
WA KR 433 KT, HLHA /03 = ol 2 e T4
25 ZMUEXEELRE

B BE i 249 10 mg KB EARE , BT 100 ml AP, Jin F i
10 ml S , DLV 91 51 pHO.8 iR EL 22 vinf i % 2 20 B, 3%
A1 KR 10 mi, - F 50 ml U, FH pH6.8 MR Eh 22 whifk
TR 208 250 A W R LR 2.3 4.
5.6.7 ml, 73 BT 50 ml AP, Jin pH6.8 B ER R 2% vh i s
220, T BT R B 43 0 R 0.8~2.8 pg/ml Y FR 51 5% HE
VTR, 0 A 2. 17 0 N i SRR 2 e S A, LAt
KEZTTH R B (x, pg/ml) REARFR TN () A AR tE
AR R, A3 [ 7Rl y=101 023x—1 924.4(=0.999 6) .
SE LB A B T RGN T 2 R E R S A 4 0.801~2.804
pg/ml,
2.6 BEERE
2.6.1 AUESKEREAE  HUC2.2.17 30 R R IR SR BOE HE Fe2.1”
TN i 25 {3 L2 UERENI 5E 6 TR, 0 SRR . 2551 Aok 1
BT RSD=0.25% (n="6) , FE WL ZeHE 535 15 RLIF- .
2.6.2 WlEPEEEE  BURl—HERE S (5 20130401)6 7,
AN G 4345 < 2.2.27 TR Jy gl A Al i i, 45 6 43, 4
BITEA AL #$ | (Waters 600 %I Fll Waters 2695 % HPLC 1% ) 4
QAT gk AU RE I B A R A5 ek
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C
1 SMEHEBIEE
A IR s BRI s CF AN T 1Ak BT
Fig1l HPLC chromatograms

A.reference substance; B.test sample; C.dissolution medium; 1.tamibaro-
tene
TT R 07 Y99 B 43 9 g 98.42% . 97.25% , RSD 43 5l Hy
2.06% 2.14% (n=06) , F& BHAS T 1 () v (DR 8 8 R 47
2.7 FEEMAE

B2.2.27 W b T AR (50 20130401 )i i, 43 31 F
FEWFCE 0.1.2.4.6.8 hid, #2170 F a3 25 - HE AR
B, ISR AR 45 IR fib ok B BT W 1 LAY RSD=0.37 %
(n=06) , RIS A AR IR T RCE: 8 h WAUE I R4
2.8 EEMHRE

PRI — AR 5 (52 20130401 ) i 1k, #52.2.27 10
T AR S IR, 6 0y, R 2.1 I A A R A
ME eI 455, oK BB VT I ALY RSD=0.74%
(n=6) , TWAA L EL MR,
2.9 [ERERK K

UK IR 24 12,16 .20 mg, BRI A 30, B T AR
100 ml s, PR TRt S A B AR 5 et i FH B 10 ml
VA, N H A BT pH6.8 BERREL T2 vl AR B B2, #2757, Uk
s, 2 K S R SRR 1 ml, BT 100 ml U, I pH6.8
TR R R R ZE 218 B 5, Ay e 2.1 B i 25 (R R
WE 0 ST AR /MR T T R EIBOR 25 R L3R 1,
2.10 AHEH—MHRE

L5 20130401 (AR, 6 F, &4 42.2.27 B F Jy kb AT
75 B BRI, 4 BI7E 5. 15,3045 .60 min BG4 10 mi (]
A A T A5 10 mi) |, ¥, BRERERGE &L 35 2.1 I N
FEAAF AR A2 L T SR T BT 4R A MR v T A R L B VT 7
A5 A) 5 A BRAA R (TR L2 2) |, IRl v H il 28 (e DL A
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2) o BEHL,6 R 2R R A AR [, A A5 B ) R
U HH LAY RSD 2 <2 % , IR b Al — HEU Y B9 1 B2 —
THERYF
x1 ERERRBER(n=9)
Tab 1 Results of recovery test(n=9)

AR mg Wi mg R, % PR, % RS, %
12.73 1278 100.39

1282 12.86 10031

1229 1240 100.90

16.18 1624 100,37

1627 1641 100.86 100.30 025
16.66 16.76 10060

1997 19.94 9985

2031 2027 9980

19.06 18.98 9.58

Fx2 ERBEEAMERAHENEER (%)
Tab 2 Determination results of cumulative dissolution at

each time point( %)
rga | T uik S
¥ min 1 ) ] N ; FHRARERE  RSD
5 71527624 721 55U 7127 776l 76.89 1.09
15 8978 9038 8953 90.13 8944 8970 89.83 040
30 100.16  98.68 9896 10044 9982 100.27 99.72 0.74
45 10157 10167 9898  100.02 9952 9873 100.08 1.27
60 9926 9854 9982 9492 9751  99.50 98.26 1.86
11or
105F
1001
= 951 ——]
=gl -
2 ) 3
ey Vs —4
mwE (0
0 -
651 ——0
60 ' : : : - ]
0 10 20 30 40 50 60
T 11 min

2 A%
Fig 2 Dissolution curves

2.11 HEGRIAHENE

W3 AR 4% 6 L 20 Bl “2.2.27 300 R Jy kil 45 R i
W, PR 2.7 0T (3G 5 M E AR E | # AR vk DL TR AR T
SRR R IO AP (E (BRI = HR/m 0 75% ), 45 R I
%3,

®3 HRBHEUELER(n=6,%)

Tab 3 Determination results of dissolution of samples (n=

6, %)

o W .,
B 1 . 3 . 5 —— T
20130401 99.10 97.95 97.83 99.61 96.69 98.32 98.25
20130402 98.67 96.01 99.12 99.68 94.28 9148 96.54
20130403 9231 90.30 92.86 93.10 9244 93.25 92.38
3 itit

3.1 BHNARERNEE

R A 11 R [ o 3500 35+ 3 B B AR A8 5 B D) Y (1
LR, IR LA 5 0 52 5 A AR — R A 900 ml
5% 1 000 ml, o] FFG I 2500, T BB RV B ik (i 2L
Ko FHIEERESLIUAS N 2 mg, RSBV, N T 1em RIS 5
BAFAFESCHR, YEF 900 mIAFE R ARIS A tHA R AGIAFR.,
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3.2 BAHNREE

I 0 [T ) 0 00 5 JOT PR 8 A o — PR 7KL 0.1
mol/L R BRI (pH1.0) . pH4.5 £ BREL 2% it F1 pH6.8 B 2 £h
SRS . AR I 43 T DA AR A R
TS LA AP AR ) 52, MR EL VT 7E 0.1 mol/L
ERTRYAW (pH1.0) Al pH4.5 Z R EEZ% nh i A5 P 60 min I (7
HRE 27 BTG, 1 AR /K FT pH6.8 RIS £5 2% wh il A Ji v 45~60
min BV B LA g 5 i — 20 430 R BAE KA JoT i s it
LR B o5, M 7E pH6.8 B R £R 2% vh il P i 3 il 268 W i 1
Bir o ORI e 2k 55 T 5 SCHR[10] 5 2 — BUW A Tl
pH6.8 TR EL 2% nhifk .
3.3 HREpERE

AT AT IR R e (R R A T T g8, Wil e
BRI 50 v/min ARG, 5t HR OB . 7E/K pH6.8
TR 22 WP P 5 min B2 HE BE 34 >60% , 15 min B34 >80% ,
R[50 r/min G AT AT A AR Sl H R0 e K
34 MEFEMIEE

MK LB TT IR T 900 ml ) pH6.8 Wi R EL 2% vt vh ik,
FRGT BT FE 298 2.2 pg/ml (AT AR, TESEAM AT IR
WU <0.1, 25 B 3 RE AN 285 SR A i 1 o A i e 2k
T I AU HPLC W TIE .

g BT Ay AR AR, REUE S, B R R 1S
FAKEZ T A 87 HEEE .

S 30k
(L] XM, o A 20 g 9 e it ™« 4 S X iR

P75 & KEF 25,2007(3): 10.

[2] Ohnishi K. PML-RARalpha inhibitors (ATRA , tamibaro-
ten, arsenic troxide) for acute promyelocytic leukemia[J].
Int J Clin Oncol ,2007,12(5):313.

[3] EAM, G SR AR 40 1 M B936 7 BUIR ).
E 42 ,2007,13(11):838.

[4] MLV MOKREST 2SR D] F 406 R B 5 4%
%,2008,9(7):57.

[5] Takeuchi M. Clinical experience with a new synthetic reti-
noid, tamibarotene (Am-80) for relapsed or refractory
acute promyelocytic leukemia[J]. Gan To Kagalcu Ryoho,
2006,33(3):401.

[ 6] Davies SL, Castaner J, Capdevila LG. Tamibarotene[J].
Drugs Future,2005,30(7):688.

[7] HRE, 2008, 2 R b g B 1 BT 2 - Aok
2T : tamibarotene[J].# 5 15 /R 25 44,2007, 28(4) : 252.

[8] HEHYUMT L& F AR EFE 25 . w36[S].2015 4%
J AL B 2GR ikt , 2015 121124,

[9] IR MZ 5B 8 o IR B 4] A 2 ok 2 X
I R 455 RN [S].2009.

[10] HOGEES TEMGR). 7L /L A4 78 2mg (2B 2%
KL, BT 5 D AR Z8IZ B3 % - [EB/OL]. (2005-06)
[2013—06].http : //www.info.pmda.go.jp/shinyaku/P200500
012/left.html.

(i H #1:2015-12-02 &[T H #:2016-09-17)
(Dl A 55)

hEZHE 2016555 07 FH 308



FRACKR 3 Ao e S i e B AR 550 5 S At R b b 28 AR
Uk

% AU IEE,E ROAEELE ATLLKEBEHERNALREEHEAERE R
002 KRR EHRDAA KL BEE KRS HHAEALRE, FE 250001

hE SRS RI2T XHERFRER A XEHS
DOI  10.6039/j.issn.1001-0408.2016.30.43

1001-0408(2016)30-4307-04

B E BN EESEA AR AL RATE AR R AT e — Bkt . ik R A 2k, A% 4 50 r/min, £ F1 AR pH1.2
Bk pHA.0 TR 2 4% ob i Ae pHO.8 AR 2h 4% ib i Ay s B A, R @ U &3 3 (HPLC) Ml 2 & £ 8 i kB AR Al 5 8 B )
F o R ERF BT S0 RARE R R, FFAabE kb & m R AR T () RN = F sk b daiit, &R EAHE
BATT R T ER R AT R 5 R AT R 6 £ %) 4 62.8.80.0 . 77.7.76.2, LI —F sk WX A ARk, b T
HPLC =3 A TF £ % kR eis b N ; AR A 5 R 7 69K shim b AT A A0, 1 F 3L A BFR R a4 5 Ao T L B
BB

KEIR  FEAH AR R RATR A B RURAR gk AR R T i i R

Similarity Evaluation of the Dissolution Profiles of Self-made and Original Preparation of Ramelteon Tablet
by £

ZHANG Lin', LIU Kuikui', LI Xin', XING Xuemin', WANG Ling’ (1.Shandong Academy of Pharmaceutical Sci-
ence/Shandong Provincial Key Laboratory for Chemical Drug, Jinan 250101, China;2.Shandong Freda Pharma-
ceutical Group Company/Shandong Provincial Key Laboratory of Mucosal and Transdermal Drug Delivery Tech-
nology, Jinan 250101, China)

ABSTRACT OBIJECTIVE: To evaluate the similarity of in vitro dissolution of self-made and original preparation of Ramelteon
tablet. METHODS: The paddle method was adopted with rotational speed of 50 r/min, using water, pH1.2 hydrochloric acid solu-
tion, pH4.0 acetate buffer solution and pH6.8 phosphate buffer solution as dissolution media, HPLC was used to determine the cu-
mulative dissolution of main components of self-made and original preparation of Ramelteon tablet at different time points, dissolu-
tion profile was drew, then f; was used to evaluate its similarity. RESULTS: In the 4 dissolution media, the £ of self-made and
original preparation of Ramelteon tablet was 62.8, 80.0, 77.7, 76.2, respectively, which indicated that the dissolution profiles
showed similarity. CONCLUSIONS: The established HPLC is suitable for the dissolution determination of Ramelteon tablet; the
dissolution profiles of the self-made and original preparations are similar, it preliminary indicates the prescription and technological
rationality of self-made preparation.

KEYWORDS Ramelteon tablet; Self-made preparation; original preparation; HPLC; f.; Dissolution curve; Evaluation
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Tab 1 Results of recovery test(n=9)

W AR, T, i, FHECE,  RSD,
7yt mg mg % % %
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2009 2001 99.60
2010 2003 99.65
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1216 1206 99.18
16.14 16.15 10006
1625 1617 99,51
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2008 19.89 99.05
2019 2012 99.65
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Tab 2 Determination results of average cumulative dissolu-
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Fig 2 The cumulative dissolution profiles of self-made and
original preparations of Ramelteon tablet in each dis-
solution medium (rn=12)

A.water; B.pH1.2 hydrochloric acid solution; C.pH4.0 acetate buffer solu-

tion; D.pH6.8 phosphate buffered solution
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Tab 3 Results of similarity evaluation of dissolution profiles
of self-made and original preparations of Ramelteon
tablet in each dissolution medium
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Similarity Evaluation of Dissolution Profiles of Self-development and Original Preparation of Solifenacin Suc-
cinate Tablet

GONG Jungiang"*, CHEN Xian®, XU Caihong’, ZHANG Xia’, WU Chunmei’, WANG Ping*, FU Xuchun'(1.Col-
lege of Pharmacy, Zhejiang University, Hangzhou 310058, China;2.Zhejiang Huayi Pharmaceutical Co., Ltd.,
Zhejiang Yiwu 320002, China; 3.Huadong Biological Engineering Research Institute, Hangzhou 310011, China)

ABSTRACT OBIJECTIVE: To explore the similarity of dissolution profiles of self-development and original preparation of Solife-
nacin succinate tablet, and provide reference for the prescription and process screening of the former one and the quality similarity
evaluation of the latter one. METHODS: The paddle method was adopted with rotational speed of 50 r/min, using water, pH1.2 hy-
drochloric acid solution, pH4.0 acetate buffer solution and pH6.8 phosphate buffer solution as dissolution media, HPLC was used
to determine the cumulative dissolution of main components of self-development and original preparation of Solifenacin succinate
tablet at different time points, dissolution profile was drew, then f; was used to evaluate its similarity. RESULTS: In the 4 dissolu-
tion media, the f; of both self-development and original preparation of Solifenacin succinate tablet was higher than 50, which indi-
cated that the dissolution profiles showed similarity. CONCLUSIONS: The established HPLC is suitable for the dissolution determi-
nation of Solifenacin succinate tablet; the dissolution profiles of the self-development and original preparations are basically simi-
lar, which indicates the prescription and technology of self-development preparation are feasible.

KEYWORDS Solifenacin succinate tablet; Self-development; Original preparation; HPLC; Dissolution profiles; f; similarity fac-

tor; Evaluation
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VR (M 27.22 g WEiR — U8, KV g - M B 22 1 000 mi, BP
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23 EEMRE

2.2 TG0 5% B SV VR A VA VR B T R VR A 0
b, 2T AR A RN IO g PRI 1 2
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Fig1 HPLC chromatograms

A reference substance solution; B. test sample solution; C.negative con-

trol solution; 1.solifenacin succinate

T BT e B 294 0.4,0.8.2.0.,3.2,4.0 4.8 F15.6 pg/ml 1) F
G RE SV, He 2,17 U Atk S e RE I A o AREIN AR A3
Jo s i B (x, pg/ml) A Al b TR AR () A A A AR A T2 [l
I, 75 B1H 5 72k y=133 495x — 6 840(r=0.999 9) . Z5H 3%
WY, B AR R R A I o et vk 2 M TR A 0.4~5.6 pg/ml.,
25 BEERE

2.4 F 0.4,4.0.5.6 pg/ml 3 Rl 5 2 1 BE IR R
FAR AR B S VR ek, 23 e 2.1 T 3 S A i S it
D 6 Y, 1SR AR . 2558, BEFARR 2 FIHRHT 0 17 FX 1) RSD
43514 0.88% .0.20% .0.17% (n=6) , F U ZAE B R 4T
2.6 WEMRAW

A WERI R 5L, LK pH1.2 $h R VAW . pHA.5 L TR Eh 2%
MR pHO.8 B IR £h S WP A B A BT, 233l # 4 2.2.27 R
DR TEA T R I A A TR, 43 T R T
0.2.4.6,12 h B4 “2.17 T T €0 3% S5 0 (AR DU 2, 1 Sy WA T
Bl 55, AR A T SR EAIR R AR B i T AR RSD 4331
$0.45% .0.68% .0.70% F11.08% (n=>5) , F B it i Vs Tl £
R HCE 12 h NEETE AT
2.7 BEEMRE

A WHR AR S, BRIR 6 A, #042.2.27 R Jr ik EA T
JEE TR0 i A A A A I, P 2.1 T (3 A R AR I
IR A IE 6 I, Z55L, BRI R AR KA
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2.8 BRI

AR A FRIFRIAL 5, #24b )5 509% 80 % 100 %0 K585 FR I
BEFIBR SR AR AT XF B, ke by 2 100 9% BRI, B> /K-
2 30y, #42.2.27 WU Jr ¥R AT H RE IR O ] A A i
T 5 3 TR A TR 28 A B0 % B A R R, LUK - i
(7030, V/V) 5 fife 1 Tk 5 A8 0 R R 8 T 3 11
XoF BRI . 43 BB T R PR T A T o, 42 2.1 i 2%
PRI E ISR TR, LASMRE TR IR, 455 IR 1,

F1 BERERREER(n=9)
Tab 1 Results of recovery tests(n=9)

AR, mg R mg W%, % TR, % RSD, %
251 253 100.80

2.53 253 100.00

2.54 2.56 100.78

402 405 100.74

399 401 100.50 100.46 041
403 4.06 100.74

501 5.04 100.59

5.00 5.02 100.40

5.02 5.00 99.60

29 RHEWERBHHEZLST

Fi 2015 AF Rt I 24 ) (DO ) “ Vs B 55 Rl o e 7™
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20,3045 min B G HH R 10 mICEPEFZERS AR H#MIN 10 m1 %
A BT, 28 0.45 pm LIRS J5 , BUELUEWE 3.6 ml 55 1.5
ml CJETRAD, At Vs 53 B AR 2R A BT A AR it i
L 42,217 TR Jy P O BRI IR . A3 R b A PR
WA i, #6217 0N 3 S5 A BEREIN 5 , 1C S TR, LLAD
B AR5 B ] SR SRR L B il i 2L S5 R 2R 2
FE 2,
2.10 & RIS
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f:=50-log{1+(1/n) X"=((R—T)*} **-100

2, R ISR R (2 HE IR ) ¢ Ao ) 8- 24 AR 1
TR B 3500 (B2l 700D ¢ T 0~ 359 SR R0 1R B 5 m Ry BB
6] S AN B (n=3~5, H.R>85% (1 S5 A3 14, A BF5E
M5 .10,15,30 min B (472 SRBRE H BEHEA TIHAR) o £ HU(EL
1E0~100 Z[A] , FDA #L5E 4 £, (B 7E 50~100 Z [A] i, KB P RD
TR A L R AR L, EAB AR LR B . 2830, B FmR
FFIAH R B B0 T 0 A 4 FP s Hh A T b s
1 35 >50 , 18 B s i A AR . BEFIRR R AR
i EAEGIR]S JEAR R R E A A B b R iR IR 3,
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®2 FHBEABHF BAHFEEABFESZHN R
FHFHRRBLHE (n=12, %)

Tab 2 Average cumulative dissolution of self-development

and original preparations of Solifenacin succinate tab-

let in each dissolution medium (=12, %)
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[x] 9 /\ﬁ
il AR 5 10 15 0 N %
JRBRHIAL K bi) 60 8 94 % 97
pHI2EERIET 2 50 7 8 100102
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bR K 2 58 75 89 9% 9
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2= 00 v 22 O .
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Fig 2 The cumulative dissolution profiles of self-develop-
ment and original preparations of Solifenacin succi-
nate tablet in each dissolution medium (n=12)
A. water; B. pH1.2 hydrochloric acid solution; C. pH4.0 acetate buffer
solution; D. pH6.8 phosphate buffered solution

x3 BHABRMBFHF AN SEAFFESBIHNR
HiA H & £ (n=4)

Tab 3 The f; of dissolution profiles of self-development and

original preparations of Solifenacin succinate tablet

in each dissolution medium (n=4)

R A
kK 07
pHL2EFRIA 85
pHAS LRI IR 58
pH6 S PSR T 84
3 Wit

PRON IR T T 45 = 25 W R (O B A2, AR i )
HEIE] AP BT Y — 2, LRGN 24 S A Ty T AR ST 5
AR —BESE . A BRI, A R AR S 2 5%
P H a2 5 DU 7R R — B, DU T AN R R B —
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WER . BEHARRZR AT 1M 25 0 JEE (o) TE IR 3~8
FRES ZZG RPN AE I pH A B T 30 min O 258 43, iOHHAK
A H 2 o i R SCFE T R T AL R B
PEFAE S JuHXF /NI i [ A i 300 1T 55, B4 14
TRA AP T FORE 22 S A 2 2o 0 i th it 4R R Tl %
22T ARG
3.1 BHNTREERE

[ AT 00 11 MR 25 24 ), 24 00 R MAC R DR T 245 0 DA 5
A LR ORI 2 A A AR R T IV i LA R AE B %
B W R P REAE A BRA A TR T, X RT A2
ai A AT A A B SOt R AR S R R, LV A T
T 24 S A L T TR AR R SR . T, IR R
RHIEH RS20 1 g, 43 BN 1 ml/K  pH1.2 £k BR VA T .
pHA4.5 Z 1R £h 22 Wil A pHO.8 B 1R £k 22 i v, 37 “CHAR L, 15
TR %, 50 6505 W B ARIR VA W, R WIS IR R AR BT L BT
TEHU A [F] pH A 5T Hh 34 5 95, Vi ek S Al pH AR 7Y , 56 42 il
ST A . TS5 CEDA KA Gl 1R A 551 HH
RIS F AT TN, AL PEK pHL.2 ERFRA T .pHA5 R
ERE PR RN pHO.8 BEIR R L2 P4 A A I
3.2 BHAEMEEERE
3.2.1 WHOEEREE USRI (12 5, 7% 2015 4E R
[ 245 ) (U ) 7 L 5 88 U 9 I A — 3k (BRI
585 3k CREO I TR HRIR Y, LUK ks A i, 7 A
PRFLUA 900 ml, % 3% 4 50 r/min, 43 F#£ 5.10,15,20,30 .45 min
FIBCH H U 10 ml (BN ZE P (AR AT 10 ml¥s A7) L 48
0.45 pm fALIE ISR, BELIEW 3.5 ml 5 1.5 ml ZJIFIR AT, 4%
“2.07 IR AT SRR A | T SR T BRI RS BURE e 1]
FIEARR R AR BB . G5 RR] RV SR
T AE 5 BURE IR 1) 57 ~F- 249 R BRI S A — B, IR R 307
JEE 7 — R P WA G e 2 e P2
3.2.2 FEAMEERE  WUSEBFHRIR (12 F) 4% 2015 4 RR¢h [ 25
B (IO ER ) 35 355 T B N vk 7 IR o ik (R,
PAZK R 5 A 0, 5 A PR A 900 mil, %% 34043 1) o 50
75 r/min, RFE“3.2.17WUF JrEEARAE SRR E IR A U
FRF B] A B FFRR 2R R 0 0 R AR B . S5 SR W] el
75 r/min B H R R , 15 min B (8] 5507 35 SRRV 8 >85%
B T2 X4 R DB 2E s 1T 2 5% M 50 r/min B, %
HAECR IR , WA iR 3 3 50 r/min,

3.3 AHRAIMR
AR S T BRIA IR R AR BT 7 ¥ R I E 9 HPLC

o ZYGUE, ATy ER L R BUE R & T IR R A

AT B I o R, AR5 T AT X4 T i B

FARR AR AIHT R 07 s VR, SRR R AR BT A A F

R B A T 20 e A R 5 D 70 6 B e — B A
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HFEAR—F, —E R UL B WHER R A AL D5 AT 2 B A R A
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P
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Establishment of Teaching System of Medicinal Chemistry Experiment Based on Practical Talents Cultivation
ZHAO Jianguo, QU Weihong, YU Jingmou, ZHANG Lei, LYU Lu(College of Pharmaceutical and Life Science,
Jiujiang University, Jiangxi Jiujiang 332000, China)

ABSTRACT OBJECTIVE: To provide reference for improving teaching effects of Medicinal Chemistry Experiment, and cultivat-
ing practical talents that in line with needs of the pharmaceutical industryy METHODS: Based on the training target of medicinal
preparation major in our college, the basic idea of establishing Medicinal Chemistry Experiment system was discussed, and teach-
ing target, content, process and experimental evaluation results of Medicinal Chemistry Experiment were analyzed in detail. RE-
SULTS: The experiment teaching system was established, with teaching target of improving knowledge, ability and quality, teach-
ing contents of basic experiment, comprehensive experimental design experiment and open experiment, center of developing practi-
cal teaching from before class, in class and after class, and means of diversified performance evaluation. CONCLUSIONS: The es-
tablished experiment teaching system is suitable for the teaching of Medicinal Chemistry Experiment in medicinal preparation ma-
jor, it has created a new situation that professional, innovation and quality education organic integrate in teaching activity, mobi-
lized the students’ learning enthusiasm and initiative, exercised the students' professional knowledge and practical ability, cultivat-
ed students' creative ability and comprehensive quality and enhanced the effect of experiment teaching.

KEYWORDS Practical talent; Medicinal chemistry; Experiments teaching system
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Tab 1 Experimental teaching modules
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