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Improvement of determination of water content by gas chromatography

FU Chuan-wu, HONG Wei QIN Hua-liang, QIN Zi-long, LI Jun—lin, LIU Yong-yi

( Liuzhou Institutes for Food and Drug Control, Liuzhou 545006, China )

Abstract Objective: To improve the method of water content determination by gas chromatography in the Volume
IV of the China Pharmacopoeia 2015, and to discuss the feasibility of the method instead of Fischer’s method for
the determination of water content in antibiotics. Methods: A headspace capillary gas chromatography—thermal
conductivity detector( HCGC-TCD ) method was established for the determination by using Agilent HP-PLOT/
Q (30 m x 0.530 mm x 40 um ) capillary column. The high purity helium was used as the carrier gas with the flow
of 3 mL * min"". The injection volume was 250 uL with the split ratio of 20 : 1. The injection temperature was 200
°C . The column temperature program: initial temperature 150 °C, keeping for 6 min, then raise up to 250 °C at a
rate of 60 °C * min"', keeping for 5 min .The detector temperature of thermal conductivity detector ( TCD ) was 250
°C and the current was 70 mA . Results: The improved gas chromatography method has been validated, and the

operation was simple, accurate, and reliable. It overcomes the lack of Pharmacopoeia methods and can be used for
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the quality control of water content in drugs. Conclusion: This method can replace the Fisher’s method for water

content determination in some antibiotics, and has certain advantages over the gas chromatography for water content

determination in the general chapters of the ChP 2015.

Keyword: antiboitis ; drug; water; Fisher’s method ; gas chromatography ( GC ); standard improvement
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Fig. 1 GC chromatograms of air ( A ), water ( B ), methanol ( C ), blank solvent ( D ), reference substances solution ( E ), sample solution ( F )
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A ), B HR FE (€, mg - mL) BEAFEAE I,
S5 Jr R RIAH OE R BN «
Y =0.201 2C+0.006 0 r=0.999 8

FWK W BEAE 1.717~16.667 mg + mL™" 35 [l
WL R RIT
43 KL BUU3.27 TR S VIR 6
0y 4% “27 TUR T 551, B HERE 1 IR 4551 6
T A R IROK 6 5 R I LU (B RSD N 4.4%, 1t
AL 3 B R A
44 BEEVERKE  HUE it (5 02-161108 ) #

il 6 1 K SR E , $5 “3.47 TR J7 vk il £ A A
W3 27 TR s S Tl il sk A, T
BKHE &R 12.55%, RSD N 4.7%., 455840
T R

45 AR SR RS % AR R — 4tk (HE S 02—
161108 ) EVHIK > Er s kESD 9 103, BEY24 0.05 g, iInAIK
T, B U347 TR AR A AR 3 I RBE T,
JH% 27 BUF W ERE SR TIE TR e & RSD,
25 S 24 [l ISRl 92.8%~103.6% , RSD YA 7E 5.0% i [l
LI 1, FISCR LA

F1 OEERMELER(n=3)
Tab.1 The recovery of determination results
“HA; I}\E w‘r‘“/tﬂﬂ ul/:< \/i} [5] %L
ke 1‘#!‘”{ i A EES EIvES EeojEliEs RSDY
(original )/ (added )/ (found )/ (recovery )/ (‘average recovery )/
('sampled ) Y %
%o mg mg % %
0.050 09 12.55 5.03 10.88 91.3 92.8 1.9
0.051 72 12.55 5.01 11.11 92.2
0.051 49 12.55 5.21 11.40 94.8
0.052 56 12.55 6.52 13.68 108.7 102.7 5.0
0.050 07 12.55 6.06 12.27 98.8
0.050 19 12.55 6.54 12.89 100.8
0.052 83 12.55 7.60 14.77 107.1 103.6 42
0.051 61 12.55 8.02 14.89 104.9
0.050 83 12.55 7.64 13.92 98.7

4.6 FoEtERL  HUE—HE (HS 02-161108 ) K 4
0y KSR 1 “3.47 TR ikl s i, e =
T HCE 0.3.6., 12 h M, ic SR aiEE T HRK I FE)
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Tab.2 The contents of samples
P (content ) /%
2 % H A =) -

(ﬁj ) ( ﬁ;ﬁt ) ( Lﬁf Yo man};iurer> PR RRIIL U

standard ( Fisher’s (GC
provisions ) method ) method )

1 PSP AR 28 (amoxicillion capsules ) F6102316 HB < 16.0 12.6 12.6
2 B B PG MRS 2 (amoxicillion capsules ) A1503168 HY < 16.0 12.8 115
3 B S5 VG ME 2 (amoxicillion capsules ) 15051702 RY < 16.0 1.2 11.1
4 AT 5 U AR e 3 ( amoxicillion capsules ) 20161015 wT < 16.0 12.5 12.2
5 B 5 VG A 2 (amoxicillion capsules ) 1610026 LK < 16.0 12.3 12.4
6 kAL B (amoxicillion capsules ) 160701 LK <90 5.8 5.8
7 B 55 P AR 9 (amoxicillion capsules ) 02-161108 XS < 16.0 12.7 12.7
8 BRI B VG MIE 2% (amoxicillion capsules ) 20170301 EMS < 16.0 12.3 12.3
9 B 55 P AR 9 (amoxicillion capsules ) 170304 JH < 16.0 123 123
10 kATEHHE (amoxicillion capsules ) 6F262C H)J <120 7.1 73
11 KHE3EN5 A (cefixime tablets ) 20170005 BYS < 10.0 6.5 6.3
12 kAB3EN R (cefixime tablets ) 617042312 LX < 10.0 7.0 6.7
13 Skfsifis A (cefixime tablets ) 170301 FS < 10.0% 6.3 6.0
14 KAB3ENG R (cefixime tablets ) 617102202 LX < 10.0 6.8 6.4
15 hAf5E)5 i (cefixime tablets ) TO1170601 T < 10.0 7.7 8.0
16 KAE3ENG R (cefixime tablets ) 170203 LK < 10.0 9.3 8.8
17 kA58 1 ( cefixime tablets ) 021170601 oy <80 5.6 5.4
18 KHEIEIE A (cefixime tablets ) 20170003 BYS <80 5.6 5.7
19 ST A (cefixime tablets ) 617052243X LX <70 5.1 49
20 KAHIE F (cefixime tablets ) H150604 KL < 6.0 3.7 3.8
21 FESHSAUAAH ( ceftriaxone sodium for injection ) 16111211 RY 8.0~11.0 9.3 5.3
22 FESHSAAN N ( ceftriaxone sodium for injection ) 16101112 RY 8.0~11.0 9.0 5.2
23 FESHSTLAREN ( ceftriaxone sodium for injection ) 16101011 RY 8.0~11.0 9.6 5.5
24 HESLALHAAEN ( ceftriaxone sodium for injection ) 171016 X 8.0-11.0 9.5 5.5
25 JESHHSALNAN ( cefiriaxone sodium for injection ) EJ170721 KL 8.0~11.0 8.8 5.1
26 TESHHRAE AN ( ceftriaxone sodium for injection ) 015170418 ZN 8.0~11.0 9.5 5.4
27 TESTHSLALAAE ( ceftriaxone sodium for injection ) 7B0097A31 QL 8.0~11.0 9.3 5.6
28 JESHSALIIARE ( cefiriaxone sodium for injection ) 170211 LK 8.0~11.0 9.1 5.3
29 JEIFHS ARG ( cefiriaxone sodium for injection ) BEO16A ZGT <85 72 43
30 JESHHS A ( cefiriaxone sodium for injection ) 170206 wQD <385 7.5 48
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