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Abstract

The organic acids in 3 kinds of medicinal herbal extracts were screened and compared each other according
to their organic acid contents by an efficient gas chromatographic method. It involves solid-phase extraction
of organic acids using Chromosorb P with subsequent conversion to stable zerz-butyldimethysilyl derivatives
for the direct analysis by capillary column gas chromatography and gas chromatography-mass spectrometry.
Total of 24 organic acids were reproducibly identified from 3 kinds of herbal extracts. When the GC profiles
were simplified to their retention index spectra, characteristic patterns were obtained for each herb sample.
As expected, three kinds of herbal extracts showed three distinct patterns.
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Herbal Extracts (25mg/mL)
Saturate with sodium bicarbonate(pH 8.5)
l Wash with diethyl ethermL x 3)
Aqueous layer (lml)

Acidify to pH<1 with conc.-H50,
Saturate with NaCl
Transfer aqueous layer onto Chrosorb P
| Bt with diethyl ether(ml. x 3)
Ether concentrate
Add Mg50.
Transfer to reaction vial in TEA(10 L)
Evaporate under gentle stream of N:
React with MTBSTFA 20«L in isooctane
20pL
v Heat at 60 for 2 hr
GC and GC/MS analysis

Fig. 1. Schematic diagram of solid-phase extraction and
derivatization of free organic acids in herbal extracts.
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Fig. 2. GC chromatogram of free organic acids in Thyme
as TBDMS derivatives on DB-5(30 mx0.25 mm 1D, 0.25
pm film thickness) capillary column programmed from
60°C(held for 2 min) to 280°C(held for 2 min) at 4°C/min.
Peak numbers correspond to those in Table 1.
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Table 1. Organic acids found in 3 kinds of herbal extracts

: m
No. Organic acids Arearatio+S8.D. .
Mate Thyme Peppermint
1 " Lactic 7.12+0.38 82210.11 8.261+1.26
2 Glycolic 2.171£0.01 1.60£0.01 0.77+0.02
3 Oxalic 2081001 1.51+0.01 0.74+0.03
4 Malonic 0 10.831+0.10 5641125
5 Succinic 17.28+1.95 12.64+0.38 19.17+232
6 Methylsuccinic 2.35+0.01 1.02+0.01 0
7 Itaconic 0 141001 0
8 Citraconic 3.541+0.02 0 0
9 Fumaric 5.87+0.03 3.99+0.03 437+0.58
10 Salicylic 2.00+0.01 2321001 1.79+0.61
11 3-Hydroxybenzoic 7.2210.03 1.65+£0.01 0
12 Malic 1241%1.11 24.87+1.23 18.69+2.68
13 2-Hydroxyglutaric 3.041+0.02 0 0
14 Homovanilic 2.30+0.01 2.12+0.02 0
15 Azelaic 0 1.60+0.01 0
16 trans-Aconitic 0 0 1.67+0.02
17 Syringic 1.61+0.01 2.161+0.01 0
18 Tartaric 0 0 26810.16
19 2,3-Dihydroxybenzoic 0 5321025 0
20 3,4-Dihydroxyphenylacetic 0 0 6.501+0.96
21 Protocatechuic 9.28+£0.02 4751023 2.81%0.11
22 Ferulic 1.89£0.01 1.55+0.1 2301032
23 Citric 8.741£0.75 3741021 12.501+1.26
24 Caffeic 11.09+1.04 8.71+£0.78 12.10+1.98

UMean area ratio £ S.D. (N=3) with respect to tridecanoic acid(L.S.) on DB-5(30 mx0.25 mm LD., 0.25 um film thickness)
capillary column programmed from 60°C(held for 2 min) to 280°C(held for 2 min) at 4°C/min.
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Fig. 3. Average retention index spectra for organic acids

of three kinds of herbal extracts.
Peak numbers comrespond to those in Table 1.
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