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HRTHE 2 80°C HUFF 5 min, )5k 40°C/min AYER T ZE 280°C H-URFF 8 min; #FFEEN 1 uL. BT NHET
& (E1) , BTFUREE R 230°C; Sk et MR 260°C; Bk WA h e #6274 (SIM) 5 #Rill4y
IEEFRftt (m/z) 49, 57, 62, 45 IEE R BERIN A T ik B Ze i Bl 30~120 ng/mL (#>0.99) ;5 &
MFR A 32.37 ng/mL; EHFR A 107.89 ng/mL; HEEERS % RSD M 1.8%( n=6 ); EMi% 4 103.8%, RSD 4 2.5%(n=6 ),
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Determination of epichlorohydrin in Metoprolol Succinate Tablets by gas
chromatography-mass spectrometry
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ABSTRACT: Objective To establish a gas-mass spectrometry method for determination of epichlorohydrin in Metoprolol
succinate tablets. Methods The chromatographic column is HP-1MS. Injection temperature is 220°C; The injection method
is split injection, and the split ratio is 10 : 1. The heating procedure is to keep the initial temperature at 50°C for 3 min, then
raise the temperature to 80°C at a rate of 20°C/min for 5 min, and to 280°C at a rate of 40°C/min for 8 min. The sample intake
capacity is 1 pL. The ion source is electron bombardment source (EI), ion source temperature is 230°C. Mass spectrometry
interface temperature is 260°C; the monitoring mode of mass spectrometry is SIM. The mass to charge ratios (m/z) are 49,
57 and 62. Results The linear range of epichlorohydrin concentration is 30~120 ng/mL (» > 0.99). The detection limit is
32.37 ng/mL. The limit of quantitation is 107.89 ng/mL. RSD of precision is 1.8% (n = 6). The average recovery is 103.8%
with RSD of 2.5% (n = 6). Epichlorohydrin was not detected in 3 batches of Metoprolol succinate tablets. Conclusion The
established gas-mass coupling method is simple, practical, accurate and reliable, and can be used for the determination of
epichlorohydrin in Metoprolol succinate tablets.
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1.1

M 35 3 56 A GC-MS/MS 7890N-7000C ( &
Agilent AF]); HLFRF-: XS205DU (HE4F4))
1.2

S—# A & W ke ({4 % 9%, Shanghai Titan Scientific Co.,
Ltd., P13913562, &4 98.0 %); &AWkt ((Aigg, S h
1401002YT, % &=99.5 %, Merck AT]); BEIIMREILIR IR
e (PRI RI25 4 PR H], A% 47.5 mg)
1.3

LY HP-1IMS (30 mx0.32 mx 1.0 um); #FAE O3
g 220°C; AT RO (T 10 1 1); AR
S (He), MHmEHX, FHHE 1.3 mL/min; JFEEF PR R
B 50°C {4 3 min, TP 20°C/min B ZEFHER Z 80°C 545
5 min, 15 Lk 40°C/min (3R THE E 280°C A% 8 min;
FEE A 1 pL,
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BFEETEGE (BD, HEBEENR 70 eV, BFHE
JER 230°C; FTit G hm ek s DR 260°C; Ui W A= ik
FETFHM (SIM); FHEEFRimL (m/z) h 49, 57, 62, LA

m/z 57 B FAERERE T BRIERAT 3 min.
1.5
151 S&HiXi
I S— FRAESA TS A 0 BR L 120.0 mg, KB FRE, 5 20 mL
L, OGS R A P IR LA IR R R 2, R AT,
R I mL, & 20 mL B, M-S R BERZIE, 5,
R EI 1 mL, B 10 mL &, ISP B EZI8, #2);
K 1 mL, & S0 mL i, IS BB EZIE, #5),
RVASXoF R ot i 5 YRR o

3 SRS % B A 5% IR S A% 45 500, 800, 1000, 1200,
1500, 2000 pL, & TR 10 mL &b, InA S Mk
B0, B5), RS RAVRMER . Al LR & A, sEREDIE
Je SR
1.5.2  #% EXERE

HU“15.17 R MR R 100% MR H R A A b
PR IR I E Ol 248.83 ng/mL), 8¢ bR Sk SEHERE I E 6 1K,
JESR IR,
1.5.3 B EIRE

IR FEHLIE RER R (Mg 47.5 mg) 5 v, KE%HE,
AN, TRA), FEEFBGE & (A BRIRFEFLIH/R 160 mg), &
20 mL AT, AT ROKEER S el R, B AR)E
MR EERE, WGP EMEZEZIE, %5, 1B, 559
VEW, KSR ELLIEW 10 mL, EMORH, ORE S AT R
A A 10 mL RS, #RE 10 4040, BUR EMAARLE R nbs m
ORI FATHIR 6 fro BE LRIk ilb i riliae, o5k
AL, R RMCR,
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IBUIIARE: (R B0 T T 11 A A R 0 B B 4 0 5 3
W, PEE m/z 62 B FRIMEMRLL, DIMEMEIE3 - 1. 10 : 1 2503
S ARG R e B
1.6

PRI B A A T . BB IR AL R E B A (UK
47.5mg) 5 K, WEEWE, B, RS, KERBGE R (Y5
BEIAMR S 4L /K 160 mg), B 20 mL SR, N AGE 4K
MR S SR FIR L FCIE R, A SRS R B E R,
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FE 10 2080, BUT 2 AE A A W

W3 HEBTHAMRSEFCIK IR RE P4 13 5 vk il (b i S A

IRJE LR RENE , ICRIETE AR, IR MR ER
SR BERY &
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FRE A BEHREETE 30~120 ng/mL TR, £RIEC R B (&
D), AR R 3=81.902706x-+525.225947 (=0.998), @Mk,
TR A e PR e I TE T (B2, 81 3),
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Fig.1 Diagram of linear test
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Fig.2 TIC diagram of blank reagent
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Fig.3 Typical TIC diagram of linear test
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2.2 RS- T3 103.8% (n=6) (3R 2), R MERIRE RAf .
R 1, AR T RSD 2 1.8% (n=6), 1Y 2 n=6
AR AT Table 2 Results of accuracy test (n=06)
1 n=6 e IR EF TR RSD(%)
Table 1 Results of precision test (n=6) 1-1 104.51
1-2 104.69
F5 U TR FR S50 T AR RSD(%) 2-1 103.90
1 5500 2-2 107.88
2 5500 3-1 104.06
3 5328 3-2 102.18
4 5365 5392 1.8 4 104.78 103.8 2.5
5 5399 4-2 100.47
6 5262 5-1 100.93
5-2 102.51
2.3 6-1 101.20
FZFRBE 100% 7K-F- R [l (infgl 4) BRI e 62 108.77
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Fig.4 Typical TIC diagram of accuracy test
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Fig.5 Typical TIC diagram of sample
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A B AF OGSk K 24 b U, RS SR E I S R
PEPE R — B HEATINE ,  TTi A IUR A S e 0 1) £ B s [)
4 5.8~5.9 min, HHIT m/z 57 B FAFAETIE, S BRI
PATIESE 2002—657—EC H T RS M ik mseE, Jl1ik
Wm/z ST TAERERE T, m/z49, 62 B TIEREERT,
B HURE P 8RR T B LA/ N myz 62 B8 A TR R A
FRIH4E
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SRR FEACIRI/R G ToK, M E NS ZMa LA RIR
P2 Ay D N 7 5 L 7 S 18723 | 2l £
Vi R PR R RN b (IR I T R, T DL RO AA ], —
S BRI R o R AR IR FH Se b R i K A, P
FH =S G AR O R AN B 1 7 125
33

F T35 1 T I A T 2 X A A B U 7E U, R 259
LR (EMEA) %A T — R T AAREEA B AHSCHLE
FEr X — S RS LI UE SRR B A B R #E A, A BCR ]
SR AR AT AT A S0 SR A ik Y, b s AR Al A A
[ {f (threshold of toxicological concern, TTC) /1 A{KEi K%
AHEZ AR 1S pg™', A BRI EFEIE R A H K
FEH 190 mg, U E BEFARR L FTIK /R th BRI B Y R EE 2y
H 8 uglg.
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