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M E B 2RI EEFRHAGTUMAIENAGEONTF k., Tk RAMETAMEE L, €D Agilent
DB-624, 8.k ¥ & T 1Al 2 (FID) iR & 2 250 °C, #E4F 2 i F 4 200 °C, M5 P45 F 4 80 °C, T 478+ 18] 4 30 min, 2R A4 A,
50%N,N-="F 3 ¥ Bl A AT o ME 3PAE S P A AUAN TEL OB LB AER ST R B AT BT LR LE WA
sk RTIE FRAEE. R A AENARTAS S, SUPELETEEAANY 2 RIFEMEX R (r=0.999 5~0.9999),
P E A 94.40% ~102.87% , RSD<5 27%(n 9), 3PAEZ P B FRE, IS L TR, FSSMMEER, &b KF %
BTl g Lk RA S P AIIEN KRG AR LR TE,

KA Tﬁz%#a@w%;xs}i%'—f—‘:ﬁm@ﬁ' KRBT

Determination of Residual of 11 Organic Solvents in Venlafaxine Hydrochloride Crude Drug by Headspace
Gas Chromatography

ZHANG Wen, LUO Qi,ZHANG Jian(Provincial Hospital Affiliated to Shandong University, Jinan 250021, Chi-
na)

ABSTRACT OBJECTIVE: To establish a method for the determination of 11 organic solvents in venlafaxine crude drug. METH-
ODS: The contents of solvents were determined by Headspace GC chromatography on Agilent DB-624 column. The temperature of
FID was 250 °C, and that of injector was 200 °C. Vial equilibrium temperature was 80 “C, and equilibrium time was 30 min. The
contents of methanol, ethanol, aether, acetone, isopropanol, dichloromethane, n-hexane, ethyl acetate, tetrahydrofuran, cyclohex-
ane and methylbenzene were determined using nitrogen as carrier gas and 50% DMF as solvent media. RESULTS: 11 kinds of or-
ganic solvents were separated completely. Good linearity was obtained (#=0.999 5-0.999 9). The average recovery rates were
94.40%-102.87% (RSDs<5.27% , n=9). Isopropanol was found in 3 batches of samples, and methylbenzene was only found in 1
batch of samples, which were all in line with the requirements. CONCLUSIONS: The method is simple, sensitive and reliable for
the determination of organic solvents in venlafaxine hydrochloride crude drug.
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{3 : Agilent DB-624(30 mx0.32 mm, 1.80 pm) ; K& :
WIh 40 °C , A4 45 10 min, 485 L 10 °C/min F+ & 140 °C, F-LJ
30 °C/min F} % 220 CAF-3F 2 min; 25 A S (NL) Ji i : 2.0 ml/
min, 23 (H,) % i# : 30 ml/min, 25 33 : 300 ml/min, 43 i
e 200 13 SO 25 Ae kil 2% (FID) YR : 250 °C5 AL TR
J:200 °C; TiAs ik i - 80 °C, SF-#ghst i) : 30 min,
2.2 MREAR X SA R
2.2.1 XML A5 RS AR F B2 0.089 29 g IE L
%5¢0.030 42 g PUZ( IR 0.073 53 g FH 2K 0.081 33 g, B F 10 ml
A, I 50% DMF i it BR 2 208, B8 R 25 &L ml,
T 100 ml R 5 FRRS R AR IO 1 0.046 08 g, L850.050 28
g ZMk0.051 6 g N7 0.059 18 g SENEL0.048 33 g. TR LTk
0.058 07 g IR % 0.035 97 g, 3 & F1% 100 ml b, il 50%
DMF i R (# IR B B 20 B 550 A Xt BRI 5. K%
RN A 5 ml, BT 10 ml I, il 50 % DMF i3 f B 2
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ZIE PB4 A F R ml, BT 20 ml Jii =%
50%DMF i 2 ml, 28, /E Ry BE VAT
2.2.2 MRS A o RS RREURE A2 0.1 g, B F 20 ml T
23 S MA 50% DMF 7 2 ml, %53, RIS,
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Figl GC chromatograms
A. substance control; B. test sample; C. blank (DMF) ; 1. methanol; 2.
ethanol; 3. aether; 4. acetone; 5. isopropanol; 6. dichloromethane; 7.
n-hexane; 8. ethyl acetate; 9. tetrahydrofuran; 10. cyclohexane; 11.
methylbenzene
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IR 29 0.1 g, L 90y, BT 20 ml S H , 75453
SR DA BRI 25 W45 0.8, 1.0, 1.2 ml 4% 34y KE B A
509% DMF ML 2 2 ml, BB, I , S UG AR, $2 A M i
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Tab 1 LOD and LOQ of 11 solvents

sl p il Fﬁ,ng/ml ERPR ,ng/ml
s 891.9 29729
LT 773.5 25785
LT 19.1 63.7
PN 467.2 15574
SN 11153 3717.7
T 334.8 1116.1
IEC ke 13.8 46.1
LR TR 248.9 829.6
USSR 0.53 1.75
b 6.4 21.4
FHOR 10.3 34.5

F2 UHHAFEEAESLETER

Tab 2 Regression equations and linear ranges of 11 solvents

sl [l A MR, pog/ml r

FH y=184.28x—0.442 5 4.608~921.6  0.999 9
LFE y=315.32x—1.194 1 5.028~1005.6 0.999 9
ik =7 002.3x+7.082 9 5.16~1032  0.999 8
TN y=849.99x+2.483 5.918~1183.6 0.999 8
SN y=467 4x—0.866 8 4.833~966.6  0.999 9
A y=1073.9x-0.131 7 1.785 8~178.58  0.999 8
IEC e y=14 373x+1.646 4 0.608 4~60.84  0.999 8
LR TR y=12379.8x—4.104 9 11.614~1161.4 0.999 5
R y=1667.2x—0.823 7 1.470 6~147.06  0.999 5
e y=76 257x+10.416 0.359 7~71.94 0.999 8
FOR =6 380.1x—0.301 2 0.8133~162.66  0.999 6

Pt IE CBE LR T DU SR IR bE  FORIIR L s KT
- 14 [ i 28435911 96.61 % (RSD=5.27% ) .96.63% (RSD=
5.15% ) . 101.59% (RSD=3.37% ) .99.41% (RSD=3.52% ) .
97.62% (RSD=3.94% ) . 98.25% (RSD=3.50% ) . 102.87%
(RSD=3.18% ) . 98.63% (RSD=3.96% ) . 98.32% (RSD=
3.78% ) .101.59% (RSD=2.89% ) .94.40% (RSD=4.02% ) , %
A AR 5 [T B 47 (94.40 % ~102.87 % ,RSD<5.27% ) .,
2.8 ESHRE

KB FRBURE  (F1E5: 20091101) 5 14, AR E . 2558 1
ot BTN, A R RSD=2.60% ; FU AR FI A
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A3 I3 MR RE S A 24 0.1 g R FRE , B T TRAS I
o RS2 50 % DMF % 2 ml (A, 2 5, V8 itk
o A RIFRIR | B B R S, AR e B S
Bt LR T DUE R FRC e RGE 5, ] 50 % DMF )
S A R AR 1 ml H 43 ) AR 0.15 mg ., 415 0.25 mg . 4,
fiik 0.25 mg . N 0.25 mg . 5 P EE 0.25 mg, — 58 H 45 0.03 mg .
IEE%E0.014 5 mg, Z R 215 0.25 mg . VY & W11 0.036 mg B
46 0.194 mg. IR 0.044 5 mg B AE % 5 HL 2 ml, B T 1
SR BB T B VA TR . AR R R A RO X B
SRTE T BT A HERE N 5E , (0 SR Gk IR, ARk LA T AR
TS 255 3HERE S TR A HLIA I 5% B AR A 2010 AERR
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Tab 3 Results of the residual of organic solvent in 3 batches

of samples( %)
EIIRV SN GBS HAh
20080706 0.003 0.000 4 AR
20091101 0.008 N A A HY
20091102 0.009 A Ak

ARG 073 B, R WL, DA T 225 1) B sk A 0 S g v 3 B8
I

(2) AT H1IEE A 2% R T 50 R A B L I S T P SR
PRI, B R T M B AT A Agilent FFAP(30 mx0.32 mm,
1.80 pum) B2 FHE (FE IR 9746 35 °C, PAFF 10 min, SR 5 L
10 °C/min 7+ & 150 °C, F- LA 30 °C/min F} & 220 CA%4F 2 min)
S AT AE 25 5 Rk ISR N S A T e R B e ) S A —
B IR . MR P S (354 DB-624, 7T LU0 15
By, HAR W H AL T IEAEAE , UL R A DB-624 3% H: 4%
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1.1 B EE IS ML % (Methylthiazolyl tetrazolium as-
say)

158 3-(4,5- — F HE-2- g ) -2, 5- — ZRFE IR, DU Z6 e g e
W (MTT ) ¥ B HEAR Ji 5 A 176 A 2 s 14 v ) B 30 R 5 UG T
DIKE €0, MTT 30 Ji AN V5 P 6 258 €0 TR RS AR iR e TR
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