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Volatile Free Acid Profiling of Body Fluids by Gas Chromatography
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' College of Pharmacy, Sungkyunkwan University, Suwon 170, Korea

Abstract—A gas chromatographic method is described for the determination of volatile free
“acids(VFAs) in body fluids. VFAs were trace enriched from body fluids by liquid-solid extraction
using Chromosorb P as the solid sorbent and ether as the eluant. The enriched VFAs were
injected in splitless injection mode onto a HP-20M fused silica capillary column. The flame
ionization detector was used as the detector. The present method was applied to the profiling of
VFAs in body fluids from patients suffering from the infectious disease, hepatitis. The VFAs
concentrations were high in saliva of hepatitis patients and isobutyric acid detected in sera of

hepatitis patients compared to healthy subjects.
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Table I—Evaluation of the capillary‘golumn

Compound Resoultion Separation number Total plates Retention time(min)
Acetic acid 1,500 2.2+0.04
o 14.2 11.1
Propionic acid 35, 000 3.940.04
1.0 8.3
Isobutyric acid 16, 000 5.010. 01
5.4 3.6
Butyric acid 15, 000 5.940.01
7.4 5.2
Isovaleric acid 22, 000 7.340.01
6.9 4.8
Valeric acid 31, 000 8.540. 04
n—Cig 22, 000 9.620.03
. mm d
1l.Acetic
2.Propionic
3.Isobutyric 80
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{40ng each) < /
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1 . Fig. 2—Calibration . curves for acetic(o-o0) propionic
IS (s-2), isobutyric(w-w), butyrie(c-o), isova-
} leric(e-#) and valeric acid(a-a).
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;' ’ ' lary Column® wt} F-&o] 493 <L n
0 4 8 ogF3 9}, =z o]fE fused silica capillary

MIN

Fig. 1—Typical chromatogram of VFAs. Column,
- fused silica capillary column HP-20M(Car-
bowax 20M) 50mx0.25mm id.x0.25xm
film; He carrier flow rate, 1.0ml/min; 14
injection in splitless mode; temperature, 30°C
programmed to 100°C at 5°C/min; injector
and detector temperature, 150°C; FID sensi-

tivity, 25mV/full scale
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£ 0.93°191 7
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Fig. 5—Chromatograms -of VFAs in sera of normal
subject and hepatic patient A
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Fig. 6—Chromatograms of VFAs in sera of hepatitic

patients B and C

Table III—Levels of VFAs in saliva samples

pg/ml
Samples .. . .
: : Propionic Isobutyric : : Isovaleric . .
Acetic acid acid aci Butyric acid acid Valeric acid
Saliva normal A 44,0 % * * * *
Saliva normal B 44, 0. 10.2 * * * *
Saliva hepatitis A 48.0 71.1 49.1 40.8 50.6 45.7
Saliva hepatitis B 46.0 70.5 30.9 39.2 47.3 40.0
Saliva hepatitis C 46.0 70.5 28.1 51.7 41.8 51.8
* not detectable
Table IV—Levels of VFAs in serum samples
pg/ml
Samples: .o . .
Acetic acid f:%pxonlc zI‘i?(li)utyrlc Butyric acid ii?galerlc Valeric acid
Serum normal 44.0 % * * * *
Serum hepatitis A 50.0 * 48.4 * * *
Serum hepatitis B 48.0 * 57.5 * * *
Serum hepatitis C 45.0 * 27.4 £ * *
* not detectable
J. Pharm. Soc. Korea
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