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 E B RESZRMEEENEIREFHER P 2-FR5-FAA-IH-3R-3-TROATFTEARER [ )F4-2RK TR
(A TRl )eg4 %, 7 k. &34 % Phenomenex Phenyl-Hexyl, iR 31 48 4 10 ¢/L B BR 75 ik - S RE (MP 2R L) , ik 4
1.0 ml/min, % % & % 254 nm, 4208 4 40 °C, 3T A 20 ul, R 2m 1 A4 I 694 R 2 58 &0 78 B 53 4 0.262 2~
5.243 0.0.252 5~5.050 0 pug/ml(r3j # 0.999 8) ; & F R4 A A 1.12.0.48 ng, A 2 %) 4 0.340 .0.146 ng; 4555 & AL 2 M E A M
XIE 4G RSD<2% ; 2 i 1 Ao e it 11 64 m AR e 2 4 %) 4 99.71% ~100.52% (RSD=0.28% ,n=9) .100.84% ~102.14% (RSD=
047% ,n=9). %% kA ik, TR THREFHER PLER ] LR a4 E,

KR SRURME LR R EFMIENR ;2-FIL-5-F A -1H-% % -3- LBk 4- R K T it

Determination of Related Substance in Indometacin Enteric-coated Tablet by Improving HPLC
LI Chao(Chongging Institute For Food and Drug Control, Chongqing 401121, China)

ABSTRACT OBJECTIVE: To improve HPLC for the contents determination of 2-methyl-5-methoxy-indole-3-acetic acid (impuri-
ty 1) and 4-chlorobenzoic (impurity II ) in Indometacin enteric-coated tablet. METHODS: The column was Phenomenex Phe-
nyl-Hexyl with mobile phase of 10 g/L acetic acid solution - acetonitrile (gradient elution) at a flow rate of 1.0 ml/min, the detec-
tion wavelength was 254 nm, column temperature was 40°C , injection volume was 20 pl. RESULTS: The linear range was
0.262 2-5.243 0 pg/ml for impurity I (+=0.999 8) and 0.252 5-5.050 0 pug/ml for impurity II (#=0.999 8); the limits of quanti-
tation were 1.12 ng and 0.48 ng, limits of detection were 0.340 ng and 0.146 ng, respectively; RSDs of precision, stability and re-
producibility tests were lower than 2% ; recoveries were 99.71%-100.52% (RSD=0.28% ,n=9) and 100.84% -102.14% (RSD=
0.47% ,n=9). CONCLUSIONS: The method is accurate and rapid, and can be used for the contents determination of impurity |

and impurity II in Indometacin enteric-coated tablet.

KEYWORDS HPLC; Indometacin enteric-coated tablet; 2-methyl-5-methoxy-indole-3-acetic acid; 4-chlorobenzoic
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1.2 HAR5iEFH

WEIWESE S A A (AT, 451 140502, 131201, 150201, #1
}:25 mg/H 3B 41t5:150401,150101.,150601, KiA% : 25 mg/F s
CJ,#t5: 1407006, 1402002 1502002, $i4% : 25 mg/Fi s DT,
tt'5: 141002140701, 141102, 150601, 4% : 26 mg/ 3 E)
fit*5: 140804, 150501, 140502, 141105, #LA% : 25 mg/H s F ),
5. A141002, A130703, A150103, HiA% : 25 mg/H ;G T, 4t
51 17140202, 130801, 1715003, HLA& : 25 mg/ A s H) L 4t 5.
20150102, #U4% : 25 mg/F; 1), b5 : 140201, HLA% : 25 mg/F s
I, 4145 :815001 824001, 774001, ¥4 : 25 mg/F) s 2= 1 %
R (VG R A BR324 /DL #iE%5 : B55980, 4l : 98% ) 5 2%
Jo T 5%t (O T 6 2RS40 A TR 98 T, L5 20150417,
Ll :100% ) 3 LN R ek, LA Ry 43 dr el , K ol 2l
[ &
2 HAEEER
2.1 Bif&E

{4, 1}% #+ . Phenomenex Phenyl-Hexyl ( 150 mmx4.6 mm, 3
um) ; i BIAH : 10 o/L BERRVA W (A)-Z 05 (B) , B EEVERE (e i
JF UL 1) 5 2 1.0 mU/ming B9 - 254 nm A3 40 °C; 3F
R 20 plo
22 BREEH
2.2.1 IRAXHGNEWR  OREAREAET LA R A 1T XS
MR A2 12.5 mg, KB FRAE , & T 1A — 10 ml &, i 50 %
CIEE IR R R 1 ml & 290 T A2 1145 5 ug IR A
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Tab1 Gradient edution program

fif[E], min A% B,%
0 70 30
2 70 30

11 50 50

12 50 50

21 30 70

27 30 70

28 70 30

35 70 30

2.2.2 fHRAETR  BURE L AR IS R (2940 25 T 5| SE 2 50
mg) A EFRE , BT 50 ml R, Il 509% £ G &, H Ab
T 10 min, {5 HE A% , 5004, N 50% 25 E 25, $541, 4 0.45 um
TRALIE ARG, LR g T, R4S
2.2.3  BAVEXIEIAER BU50% CNE G RATE R B X BRIV T
2.3 REERAMLE

e B 2,27 T i A X BRI Ak v R 9 2k
Xof BT T A% 3 o, P2 I O A RN R Tl SR
PEOLEE 1, mE LRI R iS4 T & Y RE s 21 4
O3S OB > 25 BRI AHUE LI SE 22 630l 50 000 . &5
FERA, HAh 2% 8 T

0.30 0.30
3
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07T 4 oA B B 0 7 U a0 B %
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0.004
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Fig1 HPLC chromatograms

A. test sample; B. mixed reference substance; C. negative control; 1.im-
purity I 5 2.impurity Il ; 3.indometacin
2.4 ORI

(1) JCRICIR A 25 FREURE S A 15 6, 40501 T 1 500 Ix AT
RS 24 b, FRE2.2.27 500 R D7 ] A O CBIR A TR (2) #4
TR IR < A B8 PR EURE S A IS i, B T 120 CHEAR rhALks 24 b, B
MR A R, PRI R RS S A ARy i L 42 2.2.27 TR
T3 T A AR SRV T o (3) BRI IR < A 788 R U o 4 A 1
i, i1 2 mol/L FH RS 5 ml, T = i T it & 80 min, FJin 2
mol/L Z A AL AT A 1 pH % rhb:, Fi42<2.2.27 T T Jy ik
AR AN I R - (4) BN IR < K 23 PR BBURE i A 5, n 0.1
mol/L £ ALAMZ 5 ml, T2 R 8 min, J10.1 mol/L #:iR
FEWVRTY pH R, T 2.2, 27 BT 7 ik il £ il SR i 56
& o (5) S AR IR < K 85 R BRURE i AR5 o, T 30 % 3ot 48k S
W10 ml, $25), TR R HCE 2 h, FE%2.2.27 50K Jr il 44
AR IR o 43 B E R e IR 0 A S o, #6217 I
TSR E ISR %, TELIE 2, H BT 2 AT R
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Fig2 HPLC chromatograms of destructive test

A.sample destroyed by acid; B. sample destroyed by alkali; C. sample
destroyed by oxidation; D. sample destroyed by light; E. sample de-
stroyed by heating; 1.impurity | ; 2.impurity Il ; 3.indometacin
25 ZMXRER

MR 5t 1 g R it R 2 B I O0F B 8 4% 2 25 mg, RSB FROE
T 100 ml g, A0 50% CNEFRRIEE S 38 AE B
Xof HE D 25 o 4 3 BB 3R B — o R T T A O L
“2.07 TN G A A BEAR I E L 0 SR AR o AT o kR
Cx. pg/ml) B AR b TR () Sy A AR A 2R M I, 722
Ji T I RE A y=17 756x—983.32(+=0.999 8) . Z% /i 1T ¥y
[0 R R y=42 670x—1 637(r=0.999 8) . HEHEH, 4%
T2 ot IO ) G 0 Jo 5k 38 28 4 91 L O 0.262 2~5.243 0,
0.252 5~5.050 0 pg/ml,
2.6 EERSKHRER

BR“2.2.17 TR IR A X B VA RS B, SRR B AR R
“2.17 IR A SR SRR A 6 IR, ISR TR, {5
FEoh 10 1S, 558 5 BR300 1.12,0.48 ng; 4{5Me LN 3: 1
BF A5 B 5359114 0.340,0.146 ng.,
2.7 RBEBEERR

BR“2.2.17 T YR A ) BRI B, 45 2.1 00T (83 2%
PRSI E 6 YT, iC IR . S52R, 2% 1 Ay I i
TEBUH RSD 434114 0.22% 0.10% (n="6) , WL HRE B RLAT
2.8 RREMRE

R R 2.2.27 350 A VA O i, 20 0l T TR R
B 0.2.4.6.8 h I “2.17 5T 3% S5 R FEAE I E | 10 S04 Th]
Mo R, e i 1A 5 I 6 T ALY RSD 43y 0.67%
0.70% (n="5) , UMLK IF WAL S T 8 h NFRENE RAF .
2.9 EEEMWRE

R — AR A (L5 £ 1715003) 18 &, B R A S B, B
By 2 1 4ok (Z9AH 2 T 5[0 S5E S 50 mg) , 4%2.2.27 T R J5 i
il A AR VAV, T 2. 17T (03 A PR R A2 | D St 04 1A
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o S50, 2 T A s 1 0 i AL RSD 43 %1 4 0.81%
0.75% (n=6) , FRIA L EZ R I
2.10 IR ZRTE

BORE i (452 1715003) id 3, BR S AR S b4, Iy 2
AHS (Z9HH 25 T 5|36 50 mg) , K% FRAE , 431 BT 50 ml
R, A3 B A 2.2.17 B IR AT B 1.0.,2.0.3.0 ml, il
50% ZIEM BB ZI B, 3257 RIS RN . B R RS
T FEC2. U A AR A | O SRR A A
IR, SE R PRI 2,

R2 MBEERKRRELER (n=9)
Tab 2 Results of recovery tests(n=9)

(il Tk s MAE,  WEE,  OERE FYIERE RD,
%) g Hopg Bg pg 2% BRD %
7l 01719 30512 12554 1BL9L 10039 10006 028
0.1721 30545 125.54 132.27 99.85
0.1731 30725 125.54 132.02 99.71
0.1722 3.056 6 251.08 262.16 100.08
0.1719 3.0512 251.08 262.02 99.93
0.1738 3.0850 251.08 261.91 100.06
0.1730 30708 376.61 39431 100.52
0.1743 30938 376.61 391.76 99.76
0.1719 3.0512 376.61 392.02 100.27
0.1719 21505 129.50 131.91 101.86 101.41 047
0.1721 21530 129.50 13227 102.14
0.173 1 2.1655 129.50 132.02 101.94
01722 21542 259.00 262.16 101.22
0.1719 21505 259.00 262.02 101.16
0.173 8 21742 259.00 26191 101.12
0.1730 2.1642 388.50 39431 10149
0.1743 21805 388.50 391.76 100.84
0.1719 21505 388.50 392.02 100.91
2.11 HHREENE

43 VB 28 AL T AT B RS FRE 4% 2.2.27 T Jy il
AL TR, TR 2. 1 I (i A PR RN 2 | T SR 0 T AR
e T AZe I &, 4 e Lk 3.
3 T
3.1 KEKAERE

EF LT R K (228 240 F1254 nm) , & BLTE 228
nm 1240 nm PFERAL , REFEEAFRE M0 T 4% B BRI,
TE 254 nm AR ILLRFSE H A R N 45 A AT, Pk, AR
SRR 254 nm /1 R 4
3.2 WIRMRIEEENHE

LESATRRRE IR AT, 2% 1 1.2 .6 mol/L I ELFRVA IR
PEATRRIEIR . 255 5K, 1 mol/L (4 $R R IR R LA Jo VLl I
R, VLA B IR S AN R B 5 6 mol/L A ER BRYA R A H i 24
JRUEETT R, DL ZE T J2 06 e 55 2 (1 4 T AR /N (<50 % ) , d BH
FAFRETRIZL, TR, 55 2R T 2 mol/L 1R IR VA WUHFA TR 1
PRIRH, I T AUE B (5 80% A4y ) , UEBHIZ M IR 4%
PR3, ELRESR R 0 2% S RE A 5 i

TEVEA T SRR B ), 25 5% 1 0.1 mol/L B S A AL Bl %5
W B IR 2.8.15.30 min, Z5 9 7%, 15 min B BRI E
75 FR W W 2 7 B IR 22 (<<509% ) , 2 min RS S )50 4
T2 W S o FEABEA IR . TR, B A 22 8 min FOREIR
Ff i), IR 2 I TR0 AU T BROE B (7 80 9% 2247 , B B IR
TRIG SRE T, HAEIR H A 4% R RE A A R

HoAb Y I E AR 3B RER H 2% 5, DA AR
X FRRIERAL S L ihesE .

barsy
p=is
=

hEZHE 2016 EE oTHRETH

R®3 HREENELER(n=3,%)
Tab 3 Results of related substances determination of sam-
ples(n=3, %)

K 5 Hil WL R bk
Al 140502 0.026 - 0.180 0400
131201 - 0.090 0.170 0410
150201 0.006 0.003 0.250 0470
B/ 150401 - - 0.110 0.330
150101 0.005 0.006 0.270 0.530
150601 0.003 0.004 0.150 0450
cr 1407006 0.008 0.002 0.230 0440
1402002 - - 0.120 0270
1502002 0.007 0.006 0.240 0440
DI 141002 0.003 0.012 0.160 0.330
140701 0.005 0.059 0.140 0370
141102 0.006 0.011 0.140 0.300
150601 0.008 0.014 0.200 0.380
EI” 140804 0.004 0.010 0.310 0480
150501 0.005 0.005 0.170 0340
140502 0.005 0.004 0.170 0.330
141105 0.005 0.030 0.280 0430
FJ” A141002 - - 0.070 0210
A130703 - - 0.110 0330
A150103 - - 0.080 0220
Gl 17140202 - 0.009 0.130 0.260
130801 - 0.025 0.180 0.380
1715003 0.006 0.004 0.190 0350
HI 20150102 0.002 0.003 0.100 0.290
1" 140201 0.007 0.006 0.210 0.720
IR 815001 - 0.010 0.300 0.530
824001 - 0.009 0.170 0440
774001 0.022 0.018 0.220 0.680
T R

Note: “-” means undetected
S5 IR ARy B A R, v S e SE S A T 2

1 AR 1T A
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B E BN ARREMBRR EEIR, AR AMBIR G BRiAnle KT B AR REIRE, ik RAEE GG
(TLC) 2 254t Anbk K P 30 3540 JRRG 4L R 8f4r BRI 40 73 80842 4L 48 B4r b AT M 5, KA & 2k An &% - i B R %
(HPLC-MS) #& i 25 44 B 4k i P 49 808 124 . HPLC 44+ : & 3% 4 A Acquity UPLC BEH Cu, A 3 48 4 T H-0.1% ¥ 8 (70
30, V1Y), ik 2 0.3 ml/min, #mE K 4 520 nm;MS G4+ : & F R A B 58 TR, 2k 5 XA EH Tk nl 5 XA biarh=
G, BACEIEA A0 psi, FRAARA. BT HEVLEA4000V,5IERA 30V, AT A5 pl, KPS FN T HM AL
B P HACR (HeS)#9 4%, 5% ¥ MMASL R84 B4 73 8084240 4t 24009 TLC BE 7AW, 5 5 B4F, 18 HAER P
H AP 808 ABLL &, 6 L HgS 4 RiAAR(H b 3P R A S0S B &), 46 A AT T P AB g R B M AMA AERE
B A HeS & F RAAFF R F A, 5| R EM
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Quality Study on Cinnabar-analysis of Dyeing Status for Cinnabar
XING Xiao', LIU Zhimin', XU Tongtong', GU Da’, LIANG Yubing', ZHANG Xin', YANG Jianlong' (1.Changc-
hun Center for Food and Drug Control, Changchun 130012, China;2.Branch of Food and Biotechnology, Changc-
hun Vocational Institute of Technology, Changchun 130033, China)

ABSTRACT OBJECTIVE: To analyze the dyeing status of cinnabar and its pieces, and provide reference for its quality clinical
safetey appicaton. METHODS: TLC was used for the qualitative identification of amaranth, carmine, erythrosine, acid red 73,
808 udan and indirubin. HPLC-MS was used to detect the 808 udan : HPLC conditions were as follows, column was Acquity
UPLC BEH C;s with mobile phase of cetonitrile-0.1% formic acid (70:30, V/V) at a flow rate of 0.3 ml/min, the detection wave-
length was 520 nm; MS conditions were as follows, ion source was electrospray ionization source, scanning mode was positive ion
scanning with full scanning tandem mass spectrometry, nebulizer pressure was 30 psi, drying gas was nitrogen, ion spray voltage
was 4 000 V, collision energy was 30 V, and the injection volume was 5 pl. The volumetric method was used for content determi-
nation of HgS. RESULTS: TLC spots of amaranth, carmine, erythrosine, acid red 73, 808 udan and indirubin were clear and
well-separated. 4 batches of 808 udan dyeing were included in the 18 batches of samples, 6 batches had non-compliance contents
(including 3 batches of 808 udan dyeing). CONCLUSIONS: Dyeing-doped and other quality problems exist in the cinnabaris in
markets, which should be noticed.

KEYWORDS Cinnabar; Dyeing; HgS; Quality
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