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Abstract—Rapid gas chromatographic profiling method was applied to saliva from healthy subjects for
the analysis of free organic acids. Saliva samples were first saturated with NaHCO; and extracted with
diethyl ether. The aqueous phase was solid-phase extracted using Chromosorb P as the adsorbent
and diethyl ether as the eluent after the acidification and NaCl saturation , followed by triethylamine
treatment. The resulting triethylammonium salts of acids were directly converted into stable tert.-butyl-
dimethylsilyl derivatives, with subsequent analysis by dual-capillary column gas chromatography,
and gas chromatograpy -mass spectrometry. From the ten saliva samples studied, twenty eight free
organic acids including various fatty acids, hydroxy acids. dicarboxylic acids. and aromatic acids were
tentatively identified. Among the acids identified . the concentration of lactic acid was highest for five
saliva samples while a-hydroxyisocaproic acid was most abundant for one sample, and succinic acid
and glycolic acid for two samples, respectively. When the GC profiles were simplified to the
corresponding acid retention index spectra of bar graphical form. they presented characteristic
patterns for each individual.
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715He deld o R S AA AL 9 4mle) ether®:
o] triethylamine(TEA) 10 W& 7}l A47|H38)h
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Table I—Organic acids found in saliva samples from ten healthy subjects

Amount(% Normalized area ratio) %

No Acid Subject Normalized

A B C D E I G H I J area ratio
1 Tigile 0.15 250 082 030 011 trace 025 085 050 015 0.74
2 Enanthic 0.18 051 199 071 088 09 028 089 112 039 1.04
3 Tlactic 24.24 78.15 100.00 100.00 100.00 41.82 100.00 100.00 63.58 53.23 100.00
4 Glycolic 38.45 100.00 8.60 14.89 27.64 100.00 26.54 31.35 4572 2485 5493
5 Phenylacetic 892 44.02 80.44 887 1805 4854 691 3750 58.75 3062 4503
6 Oxalic 1.03 243 773 160 047 130 243 315 687 024 3.58
7 Nonanoic 039 121 337 031 072 200 072 125 266 0.52 1.73
8 o-Hydroxyisovaleric 705 366 634 074 290 446 1972 327 1698 6.14 9.36
9 a-Hydroxyvaleric 041 159 044 045 076 311 066 1.84 039 015 1.29
10 o-Hydroxyisocaproic 1597 71.99 5491 399 751 2520 187 34.07 100.00 24.85 44.72
11 Succinic 100.00 31.36 80.35 3.88 36.29 17.93 9.11 30.65 99.22 100.00 66.86
12 Methylsuccinic 187 374 38 039 069 418 0.76 146 351 1.71 2.91
13 Undecanoic 029 118 162 050 034 142 347 519 219 039 2.18
14 Galutaric 168 207 391 054 1.23 220 1.14 230 207 085 2.36
15 5-phenylvaleric 027 1.87 081 021 015 222 trace 061 trace 0.14 0.82
16 a~Hydroxyphenylacetic 022 080 058 007 009 28 064 046 070 0.16 0.86
17 3.4-Dimethoxybenzoic 043 120 07 006 026 123 161 052 059 017 0.90
18 Adipic 089 08 1.14 017 027 184 065 120 trace 014 0.94
19 Tridecanoic 034 072 107 010 020 053 061 08 114 020 0.76
20 Pimelic 1.07 084 053 014 016 071 tracc 062 044 0.18 0.62
21 Myristic 088 134 385 062 041 145 102 197 066 066 1.66
22 Malic 031 029 083 007 016 015 026 051 246 022 0.69
23 p-Hydroxyphenylacetic 1.77 460 795 836 11.15 693 758 11.38 806 2034 11.58
24 p-Hydroxybenzoic 051 1.70 137 020 148 139 271 181 151 073 1.76
25 Azelaic 021 050 063 023 035 081 055 134 083 020 0.74
26 Sebacic 019 033 039 008 020 039 040 260 092 0.10 0.74
27 Oleic 041 145 254 063 063 169 219 539 350 0.78 2.52
28 p-Hydroxyphenyllactic nc nc nc nc nc nc nc nc nc ne nc

nc = not calculable due to incomplete resolution from n-Cy
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Fig. 1—Typical dual-chromatograms of salivary organic acids from a healthy subject, separated on DB-17 and DB-5
(both 30 mmx0.25mm I.D. and 0.25 um film thickness) dual-capillary column system. GC conditions are as
described in the text. Peak numbers correspond to those in Table 1.
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