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Abstract

In order to develop quality control system of Bumetanide active substances, a headspace gas
chromatographic method was established and validated for the determination of residual solvents
of ethanol and toluene in Bumetanide by using FID as the detector and dimethylsulfoxide as sam-
ple solvent. The detection of four residual solvents was performed on a DB-624 capillary column
with vial equilibration temperature of 90°C and equilibration time of 30 min. The limits of detec-
tion (LOD) for ethanol and toluene were 0.306 pg-mL-1 and 0.082 pg-mL-1, respectively. The rela-
tive standard deviations (RSDs) of peak areas were 4.0% and 2.2%, the average recoveries were
103.5% and 96.0%, and the correlation coefficients were 1.0, respectively. The results indicated
that the method showed the advantages of high sensitivity, good accuracy and linearity. The estab-
lished method was applied in the quality control of three batches of Bumetanide, and no solvents
were checked out.
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2.2. BiEEY

il k. DB-624 KIIZ2EAEH: 30 mx 0.53 mm x 3.0 um; FE/FTHR: WIAFEE A 60°C, #4532
B, ARJG ARS8 20°CTHEE 200°C, R4 5 0, SMLE: 220°C; Kill#E: FID, 250°C: #5: A,
V. 2mLe-min; 4ELE: 5:1; d#EREE: 1mL.

2.3 Tn=&H

FHREE: 90°C; BEREEMINPVRE: 90°C; IRGEHEIZ: 250 Fe/ipbh, e 5 A 5 Ab; SPAHTIN (A .
30 min; FIREEAECAMIKT 5000; LEES RN EERT 2.0,

2.4. Btist R 3ot BR A R AR Y B o

Xof B R A 6. IS RS I L 0.25 g, 2K 0.089 g, H 50 mL i, HI - FF AR R IF
SER, AENIREIC & R B IOM S 1 mL B 25 mL A&, = RMREZEZIEE, F
TR L mL BRI, IR s, AR IR

PRl BRI & IR At e fE K 0.1 g BT, KRN W 1 mL, Inaa s E,
PE B

3. &R5118
3.1. T EREN

W R BN, RS R AOENE, RGN E], il SRR, A A
HORIEWR A S 7 S, FRARE. WK AN, THEREORE. FRREA E LTI, oS
F Iy B R N KT 2.0, FRAGESHCEOR AT T 5000, 7k @ i B LA 1, i AR 45 B N2
1B,

IR EIEAM T, REEENBRMER 8. B, SEERE LR, FIRH A E T THE,
LI HIRIETEXFR, 7B ESHTESMHAPEZ 5 BT 2.0 FIER, kg Bie ISR
FFEAMET 5000 HIE4HE A EKR]8],

3.2. ST ERIYIIE

3.2.1. Z&MEitIa R A pR

eI, MoE BRI R, AR, TR LR EE ) H7E 1.103~3020.4 pg-mL™ I
0.296~1072.8 pg-mL " (VAW 6 1, HIUKAE FZHIEIEA T 90°C R 4R 30 20 h, HTRasHhRE 3 41, HEFE
HImL, DO OB S R AT R A bR, o R VA TR S C R AR, HEAT RIS, 4
R 2 iR

B2 2 50, PIFREFITES B RREVE B N R R R R AT, MIEMH SIN =3, L A F 2R SRRl R
439179 0.306 ug'mL™t, 0.082 pg-mL™; 4{ZMEEL SN = 10, 21 K FH g BA PR 43 %14 1.103 pg-mL ™,
0.296 pg-mL %,

3.2.2. BULERLE

FH 155k B B 0 A1 56 At 8 SR 28047 AT FR 2RI RIS, A ARG R R 25747 3 1
A3 ARG B IS INN ZE R H 2847 24T 201.36 ppm.2013.6 ppm. 20136 ppm A1 71.52 ppm.715.2ppm. 7152 ppm
VAT, ARVEINE, THEUINRERISCR S5 A 3 F1 4 For, BRI 227857 (B 43 51 103.5%
F1196.0%, RSD (n=9)%7l M 4.0%F1 2.2%.
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Figure 1. Chromatograms of the method specificity test
1. EEMXRGILEE (e ZEMEEAR, b BEY
BaiAaiR, cRERIR, 128, 28X, 3 _RIN)

Table 1. Results of system suitability test
1 FRERAMREER

s PR B I 1] (min) SEER) HAREE AR E (n)
1 2 1 2 1 2
1 (4B 4.672 4.667 / / 71,066 69,494
2 () 8.453 8.452 56.41 56.77 281,484 294,334

Table 2. Limits of detection (LODs), limits of quantitation (LOQs), linear equations, linear ranges and correlation coeffi-
cients (r) of two solvents

2 2MIATIRRHIR, EETIR, M5 KMEEREXRAY

i EVEWyE LM (ug-mL™) r(n==6) LOD/(ug-mL™) LOQ/(ug-mL™)
1 (21 y =1.022x —2.104 1.103~3020.4 1.0 0.306 0.082
2 () y =4.937x + 0.145 0.296~1072.8 1.0 1.103 0.296

Table 3. The recovery of ethanol

Fz 3. CEEAFIEZE
Mgy WREE WAL S E(epm)  MMAZE(ppm)  AJEE(pm)  EUE (%) RSD (%) FEIE %) RSD (%)

23.0 224.20 111.34

fi% 235 218.10 201.36 108.31 /
23.2 219.23 108.87
2143 2058.49 102.23
2135 2083.23 103.46

7. " 215.1 2092.64 20136 ot 103.93 ”1 1035 10

2133 2093.69 103.98
213.0 2034.13 101.02
214.4 1982.32 98.45
2154.7 20399.66 101.31

= 2173.0 20204.85 20136.0 100.34 /
21119 19804.57 98.35
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Table 4. The recovery of toluene
= 4. BERTERE

gy WREE S WEmA WfS=EEpm)  IIAZ(epm)  AJKE(pm)  EE©%) RSD (%) FIEILE %)  RSD (%)

35.1 70.37 98.39

fi& 371 70.82 71.52 99.02 /
35.2 68.41 95.65
349.8 691.08 96.63
346.3 694.98 97.17

o " 348.0 696.33 7152 et 97.36 21 96.0 22

347.6 701.75 98.12
347.4 682.35 95.41
347.7 661.20 92.45
3499.3 6813.91 95.27

= 3524.2 6739.63 7152.0 94.23 /
3444.2 6642.93 92.88

Table 5. Results of system precision

" ETA RSD%
RS o o
LBE R L (%) H 2K (%)
1 197.4 3433
2 198.8 3445
3 197.1 3426
0.6 05
4 200 3476
5 199.2 3453
6 197.8 3439

3.2.3. BEEIRE

FE 2 FE MO FER I 9 1 mL B 25 mL A8, W DR 2 ZIE, R 1 mL B TS,
INGE R, HIEME, ELLIRE 6 5L, RIS R WTE 5 PR, B HIEMWEEFR RSD 43514 0.6%,
0.5%, 35/INT- 25400 i e 2 1 7 V0 9 v S T R 35 FE SR 36 0TI AR RSD (n = 6) AN KT 5.0% 1 FIsE , RIAATT
DT R AT
3.24. REMIRE

W IASVE 7R B B At R AR S stRE, B 24 hy 48 h. 60 h, RIEIIE, HIARKH Z BRI,
CERLRW, AT T A S e SRR G 2R R R WLA IR, BORAER, BR AT

33. StAENER

PRER 3 ftA At e R, &Ry 0.1 g, BT, FEIMA MK 1 mL, i, A
CUEAEATIE . A EE SRR 3 MR LIRS ARE 5 A, #7746 ICH HUE.

4. g
ASCR VA G FARIEE, L= AR SIE A, B b g th, Har T I A 248 Bk
24 efk B AT LI ) 2B P 2 T2 SR i 77 1. AR ICH (s bIHS bR DL (rh E25) 2015 BidS
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