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Determination of Carboxyl Drugs by Gas Chromatography-Flame Photometric Detector

Man-Ki Park, Yung Hyun Cho, Moo Young You and Tak Lim Kang*
College of Pharmacy, Seoul National University, Seoul 151 and
*Department of Oriental Medicine, Dae-Jeon College, Dae-Jeon 800, Korea

Abstract—Such carboxyl drugs as mefenamic acid,

alclofenac, ketoprofen, cicloxilic acid and

tolfenamic acid in rat plasma were determined by the gas chronatography flame photometric detector
(GC-FPD). After methylthiomethyl (MTM) esterification with MTM-chloride in 1, 8-diazabicyclo
(5. 4.0) undec-7-ene (DBU) catalyst, determination of these drugs by this method was tried and
compared with that by the GC-flame ionization detector (FID) method in respect to sensitivity and

effect of inteferences.

The results showed it was possible to analyze with accuracy by this method because of specificity
of the FPD, although these drugs were not separated from interferences in plasma on GC column.
The GC-FPD method was more sensitive than GC-FID method and the minimum detectable amount

of monocarboxylic drugs on 3%
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mefenamic acid MTM ester; m/z 301 (M+,
32.4%), m/z 254(M+—SCH,, 97.1%), m/z
224 (M*t—OCH,SCH;, 71.2%), m/z 61(CHp,=
S+—CH,, 100.0%).

alclofenac MTM ester; m/z 286 (M™*, 5.6%),
m/z 209(M*—OCH,SCH;, 0.8%), m/z 181 (m/z
209-CO, 100.0%), m/z 61(CH,=S*—CH,,
69.5%).

Ketoprofen MTM ester; m/z 314 (M*, 0.0%),
m/z 237 (M*—OCH,SCHs, 1.0%), m/z 209
(M*—CHyCO, 100.0%), m/z 61(46.1%).

tolfenamic acid MTM ester; m/z 321 (M*,
12.0%), m/z 274(M*—SCH,, 47.1%), m/z
244 M+—OCH,SCH,, 26.8%), m/z 216(m/z
244-CO, 10.2%), m/z 61(100.0%).

cicloxilic acid MTM ester; m/z 280(M™*, 2.1
95y, m/z 203(M*—OCH,SCH,, 42.7%), m/z
61(100.0%).
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Table I-Calibration data* (n=6)

Compound (S?llj?p % ) Y-intercept r
Cicloxilic acid 1.831(3.0) 0.132  0.9994
Mefenamic acid  1.793(2.2) 0.149 0.9997
Alclofenac 1.886(2. 3) 0.080 0. 9997
Tolfenamic acid 1.834(4.3) —0.081 0. 9989
Ketoprofen 1.785(1. 1) 0.226  0.9999

* Calculated by the method of least squares(21).
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Fig. 2-Gas chromatograms of control rat plasma
(A,C) and rat plasma (B,D) contained about
16nmol/ml of cicloxilic acid(I), alclofenac
(I), mefenamic acid(ll), tolfenamic acid
(KF) and ketoprofen(V).

A,B; GC-FPD, 1ul/injection of plasma sample
C,D; GC-FID, 3ul/injection of plasma sample

Table II-Extraction recovery from rat plasma

Amount measured (nmol/ml)

Amount added

(nmol/ml) Cicloxilic acid Alclofenac Mefenamic Tolfenamic Ketoprofen
acid acid
0 0 0 0 0 0
20 19.2 20.77 17.02 18.48 18.65
40 40. 05 39.74 31.00 38. 38 39. 16
60 60.16 61.74 47.79 52.25 59.35
80 79. 90 47.79 53.25 59. 35 78.04
100 98. 90 102. 10 78. 89 92. 89 96. 41
*Mean+SD 99.52+1. 80 101.60+:2.69 79.0712.74 92.9545. 06 79. 2824-2.63

*Percentage of slope calculated by the method of least squares.
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