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H. Tk RAMEAME LR, EiE4 4 DB-624 L% 42, 425 JHR , AR O I8 B 4 200 °C, A B oA & K8 & FAutem 2, 4
M 2B A 250 C,RAARA, RAAREA20mL/min, 27 A5 1, MET#HFT A 1 mL, ME-FHBE A 80 °C, -F4atiE 4
20min, &R VB FRE LK AT LR OB T RAEMNR R ELMETEE S A 12.56~628.00 png/mL(#=0.999 7)
20.22~1 011.20 pg/mL (»=0.999 9) . 1.96~97.76 pg/mL (+=0.999 7) .3.10~154.88 pg/mL (+=0.999 8) ,20.69~1 034.56 pg/mL
(r=0.999 8) .3.53~176.72 png/mL(r=0.999 8) ; & & &% %] 4 1.00,0.91.0.47.0.93.0.41,0.35 pug/mL, # | F& %% % 0.31.,0.30
0.14.0.31.,0.12.,0.11 pg/mL; # 58 & A& 8 M & MK 3549 RSD<<3% ; A B F 2% 4 94.53% ~101.29% (RSD=2.15% ,n=
9).97.78% ~103.42% (RSD=1.77% ,n=9) .96.99% ~105.76 % (RSD=2.59% ,n=9) .96.83% ~102.05% (RSD=1.86% ,n=9)
97.98% ~101.13% (RSD=0.88% ,n=9) ,97.80% ~102.40% (RSD=1.41% ,n=9) . %t &5 =X 5, THTXIRL L}
v BRI P WA R LR AT LB LB T R 6 A AR G S Bl R
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Simultaneous Determination of 6 Residual Organic Solvents in Omeprazole Magnesium by Headspaee/GC
JIANG Yingyan, GENG Zhipeng, LIU Yan, SUO Dong, YANG Haixia (Key Laboratory of BiepHarmageuticals,
Shandong Academy of Pharmaceutical Science, Jinan 250101, China)

ABSTRACT OBIJECTIVE: To establish a method for the simultaneous determination \of(6 kinds of/residual organic solvents in
Omeprazole magnesium, such as methanol, isopropanol, acetonitrile, dichloromethane, ethyl acetate and toluenein. METHODS:
Headspace GC was adopted. The determination was performed onythe column-of DB-624 column by temperature programming. The
inlet temperature was 200 °C, and hydrogen flame_ionizatien'detector was adopted with the temperature of 250 °C; nitrogen gas
was used as carrier gas with flow rate of 2.0ymL/min; the splitting-radio was 5:1, and sample size was 1 mL; the headspace tem-
perature was 80 °C and the equilibrium time was 20 min. RESULTS: The linear range were 12.56-628.00 pg/mL for methanol (r=
0.999 7), 20.22-1011.20 pg/mL fonisopropanol (»=0.999 9), 1.96-97.76 pg/mL for acetonitrile (#=0.999 7),3.10-154.88 png/mL
for dichloromethane (+=0,999 8),20.69-1034.56 pug/mL for ethyl acetate (»=0.999 8), and 3.53-176.72 pg/mL for toluene (r=
0.999. 8)% theylimits of quantitation were 1.00, 0.91, 0.47, 0.93, 0.41 and 0.35 pg/mL respectively; the limits of detection were
0.31, 0:30, 0.14, 0.31, 0.12 and 0.11 pg/mL respectively; RSDs of precision, stability and reproducibility tests were lower than
3% ; the recoveries were 94.53%-101.29% (RSD=2.15% ,n=9), 97.78%-103.42% (RSD=1.77% ,n=9), 96.99%-105.76%
(RSD=2.59% ,n=9), 96.83%-102.05% (RSD=1.86% ,n=9), 97.98%-101.13% (RSD=0.88% ,n=9) and 97.80% -102.40%
(RSD=1.41% ,n=9). CONCLUSIONS: The method is sensitive and accurate, can be used for the simultaneous determination of
6 kinds of residual organic solvents in Omeprazole magnesium, such as methanol, isopropanol, acetonitrile, dichloromethane, eth-
yl acetate and toluenein.

KEYWORDS Omeprazole magnesium; Headspace GC; Organic solvent; Residual; Methanol; Isopropanol; Acetonitrile; Dichlo-

romethane; Ethyl acetate; Toluenein
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(FID) {038 T A 3 K 7697 A T 28 hkf 2% (3% 6 Agilent
28] ) 5 XS-205 B HL 4317 K F- (i - Mettler-Toledo 23
Ao
1.2 #AR5RF

] B SRR R EE JFURE 24 (LN AR 48 2y~ B2 B A 24
V)5S K E A Ol it 5 20140301, 20140302,
20140303) 5 F B Bt (HE55-: 130308, 4 : =99.5% ) .
SETR BT R (A1 121220, 463 : =99.5% ) . Z i %) R
it (65 130913, 4l : =99.5% ) $4 1 [ K HE T R
B B AL &0 B B (it 52 130731, 4l
FE:=995% ) . 4R £ T X R (At 5 130701, 46
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2.1 fifEEH

1% A . DB-624 £ 4l & A (30 mx 0/63) mmi, 3.0
um) ;s FHRFE R : W ERTRFE 50 CLARSES min, BY'3 °C/min
IR ZE 100 °C, 75 LL 30 Cfmin' St I 2= 230 C, f14F 3
min; PEFE T B 2000 Co A5 25 « FID 5 46 00 75 72
250, 020 s A RV E £ 2.0 mL/min; /¥ b : 51 1
T 7S $EFFE : 1 mL; T0025 P - 80 °C 5 P B 1]« 20
min,
22 BRHFIE
2.2.1 IRA X B OE BPREH BEXT R 5 78.50
mg 5N X BE 5 126.40 mg . X IR 12.22 mg,
SR BEXT BR 5 19.36 mg , £ TR L FR T R i 129.32 mg |
2R B8 5 22.09 mg, B T [A] — 50 mL L, i
N, N-ZH 5L Wk e 45, 50 AR IR A T BRI 48
o KEE RIS mLIRA X RE SN2, B F 50 mL &
NN, N-ZH R OB e 7Y 3550, Bl
2.2.2 PERAMER BURES 29 0.25 g AEEFRE , BT
P S E N, N-—H 3 2 Bef 5 mL, 23, J-4% , (i
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Fig'l (GC'€hromatograms

24 HMXEEE
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1.0.2.5.5.0,6.0,20 mL, 433 & F 50 mL &), il
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Tab 1 Regression equations and linear ranges

FEAREA el r LI, pg/mL
il y=1.645 4r+2.932 1 09997 12.56~628.00
SRR y=1.688 4r—4.2894 09999 2022~101120
LI y=21120x+1.1009 09997 1.96~97.76
ZARG y=1.169 2v+1.8178 09998 310~154.88
LRLH y=3.834 r—3.3442 09998 20.69~1034.56
i3 y=3975 1v+1.764 1 0.999 8 353~176.72

25 FEER(LOQ)S5#MR(LOD)%E
B2.2.17 300 YR A 0T BE S WROE &, A5 ELAR RS, ¢
“21VIT S SRR E e T AR . Y AE MR
10 1R, 15 LOQ; M {FME bk 3+ 1B, 14 LOD, 25
k2,
2.6 BEEILR
2,217 W N {RA T IR OS2, 1521
TEAR A S E RN 2 6 YR, IC SR TR R . 255 W 5+
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*2 LOQ5LODMELER
Tab 2 Determination results of LOQ and LOD

#3 MERKERELER (n=9)
Tab 3 Results of recovery test(n=9)

TEAHLARN LOQ, pg/mL LOD, pg/mL
(i 1.00 031
SR 091 030
LK 047 0.14
ZAME 093 031
LWL 041 0.2
R 035 0.1

NEE NG M b LR LR H 2RI ALY RSD 4
Wk 222% .2.18% .0.97% .1.09% .1.19% .1.20% (n=
6), R IAERE % R AT
2.7 FREMIXE

Be2.2.1” B IRA X S RGE R, B TERT
FCE0.2.4.6,12 hiRHZ“2. 17500 (a3 24 0E R 22 L i
SRR . S50 W i O E &b . iR 2
B H 2R U TR FL Y RSD 43908 2.35% .2.05% . 1.22%
1.27% \1.62% ,1.08% (n=5) , FHITRA X BE SR A =
TR CE 12 h NFRE M .
2.8 EEMHIKE

Fs B FRBURE B (45 20140301) 24 0.25 g, 2 6 443,
A3 E T IS RN, BIRE 2 A 2.2 17 35 N IR A4 ]
AV 5 mL, 2.2, 27 BT Jy il g i R, TR
“217I T IS AR E SRR A, F B
SENEE . N A e . LR O ARG TR AR RSD
435K 2.29% . 2.05% . 1.39% . 1.40% . 1.30% . 1.05%
(n=6), RIFUAILEL MR
2.9  IniEE KL

BURE S (F1E5: 20140301 ) 1 ROy 4 RaI1E T 50
mL S, 2 B A e o B S I A HLA )
X 2.2 25 TR v i it VS VA, A% 2.1
TR i ad BRI 22, 10 53 04 TR 1A [T i
R 3,
2.10 HRBEHNAFZRBENE

B3 #HEFE S (H1E5-: 20140301 .,20140302.,20140303)
15 B, A A 2.2.27 T Dy ik A i S T, T
“2.17IT IS AR E i SR BT A P
FUFR R . 255, 3 HERE A HR S RAS R ER VR
3 iTie
3.1 BRI E

A B % FH Agilent HP-5(30 mx0.32 mm, 0.25
pum) .DB-1(30 mx0.32 mm, 1 pm) ,DB-624 (30 mx0.53
mm, 1.8 um) % B 418 FE X 6 Fh 25 I A AL 5 1T 40
B 5L SR HP-5 . DB-1 B4R FERT , RS % IR A
WA AT VAR R T4 22, BRI DA L 710G 5
HAb I FT A, RS 2K 6 AR A HLYE 743 55 5 5Kk
DB-624 41 %+ 0] fif 6 B £ I A5 AL 55 3k 3] L 4k 4
B g2 5T T DB-624 B 4045 A RN AR 4 S
(30 mx0.32 mm, 1.8 pm) 2 (30 mx0.53 mm, 3.0 um) A} 6

EZED; 2017455 28 5 15

f&t Tk HRG OMAE, R, EREMC FikE RSD,
S g i, pg ng 1g £,% %, % %
e 0.250 62 0 62800 62101 98.89 97.91 215
025032 0 62800 60716 96.68
0250 74 0 62800 61981 98.70
025122 0 78500 75853 9599
025110 0 78500 74208 9453
0250 36 0 78500 7774 9653
0.249 96 0 94200 95411 10129
025103 0 94200 93242 9898
0250111 0 04200 93815 9959
SN 025062 0 101120 100848 99.73 10092 177
025032 0 101120 103070 101.93
0250 74 0 101120 98873 9778
025122 0 126400 130720 10342
025110 0 126400 127233 10066
0250 36 0 126400 129825 10271
0.249 96 0 151680 154359 10177
025103 0 151680 153309 10107
025011 0 151680 150439 9918
4 0250 62 0 97.76 9902 10129 101.20 259
025032 0 9776 10169 104.02
025074 0 9776 10339 10576
025122 0 1220 12038 9851
025110 0 1220 12281 (10050
0250 36 0 122200, 12426 10469
0.249 96 0 14664 - 14878 10146
025103 0 4664 14756 10063
0250 11 0 4664 14222 9699
CARRS 025062 0 15488 15739 10162 9935 1.86
025032 0 15488 15094 %75
025074 0 15488 15658 10110
025122 0 19360 18935 9780
025110 0 19360 18935 97.80
0250 36 0 19360 19250 9948
0.249 96 0 103 3709 10205
025103 0 W3 2941 9875
025011 0 W3 2496 968
CRCE 025062 0 103456 103595 10113 99.34 0.88
025032 0 103456 103042 99.60
0.250 74 0 103456 102810 9938
025122 0 129320 126703 9798
025110 0 129320 12372 9849
025036 0 129320 130072 10038
0.24996 0 155184 155547 10023
025103 0 155184 153708 9949
025011 0 155184 153103 98.66
Tk 025062 0 17672 17751 10045 10043 141
025032 0 17672 18096 10240
025074 0 17672 17566 9940
025122 0 209 2016 9967
025110 0 2090 215 10028
025036 0 2090 22287 10089
0.24996 0 2508 25924 9780
025103 0 2508 27095 10221
025011 0 2508 26725 10082

Tl DU A LI 300 19 20 B3 15 00 L & 124 R i DB-624 B4
BHE(30 mx0.53 mm, 3.0 um) B, 4% F500 7 HLIA 751 16 A1
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FRIE I, RABUEZ Bl 5 v , 25 83 7 50 i 0 s 2 xR
IZE TR HE s e HY SRR 80 °CIE 4% Fp il A
BILI TR C AT B0 R 107, 6 AR ARG K, B2 14 80 °C
VRN TAS - HRLE o 24 TS P B2 O 80 C R, 43531
K-S ] 10 .20 1 30 min $EAT HLAR, 25 4 A 24 -7
R 1) 32 21 20 min 15 30 min A 2% 77 I A7 HLIA ) 6 1T AR T
A B2k, BT 10 min 5, LA 20 min 5 £ 2835
FTWVHr o ARG e 1002 - 1] 20 min.
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