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Analysis of Phenolic Components in Korean Red Ginseng by GC/MS
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Abstract : To identify phenolic components known to exist in Korean ginseng (Panax ginseng C.A.
Meyer) by GC/MS, three derivatization methods were employed for their analyses. First, phenolic
components in ether soluble acidic fraction prepared from Korean red ginseng powder were tri-
methylsilylated. Secondly, phenolic acids in the same fraction were esterified with diazomethane, fol-
lowed by trimethylsilylation. Thirdly, acidic components in ginseng powder were extracted and este-
rified concurrently by methanolic sulfuric acid, followed by fractionation of phenolic components
with Silica Sep-Pak* and trimethylsilylation. All phenolic components found in ginseng except gen-

tisic acid were identified by retention times and mass spectrums of standards. Besides, 5

phenolic

components including salicyl alcohol and 1-H-indole-2-carboxylic acid were first identified from Kore-

an red ginseng by GC/MS.

Key words : Korean red ginseng, phenolic component, derivatization method, GC/MS.
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Red ginseng powder (50 g)

—extd. with 500 m/ of 80% MeOH at 80°C
(3 times)

80% MeOH extract

- suspended in 500 m/ of water

—extd. with 500 m/ of ethyl ether (2 times)

Aqueous layer Ether layer

—evaporated to 200 m/ of volume
—extd. with 200 m/ of 1 N-NaOH

1 N-NaOH layer

- acidified to pH 3.0

—extd. with 200 m/ of ethyl ether
(3 times)

1

Aqueous layer Ether layer

—concentrated and
dissolved in 25 m! of
MeOH
Ether soluble acidic fr.
Fig. 1. Schematic diagram for extraction and frac-

tionation of acidic components from Korean
red ginseng powder.
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— filtered
Filtrate
- added by 200 m! of water
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]
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Fr. I Fr. II
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Fig. 2. Schematic diagram for preparation and frac-
tionation of esterified acidic fraction from
Korean red ginseng powder.
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Fig. 3. Total ion chromatogram of trimethylsilyl deri-
vatives of acidic components in ether soluble
acidic fraction from Korean red ginseng pow-
der.
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Table 1. Mass spectra obtained by GC/MS of trimethylsilyl derivatives of acidic components in ether soluble

acidic fraction from Korean red ginseng powder

Spec

No. [dentity

m/z (relative intensity %)

208 | maltol®

311 | salicyl alcohol{o-hydroxybenzyl alcohol)”
356 | p-hydroxybenzyl alcohol

358 | 3-methoxy-4-hydroxybenzaldehyde®

370 | cinnamic acid

445 | p-hydroxybenzoic acid’
554 | vanillic acid’

601 | 3,4-dihydroxyphenethyl
633 | tetradecanoic acid

alcohol”

705 | p-coumaric acid”

719 | 1H-indole-2-carboxylic acid
783 | palmitoleic acid

808 | palmitic acid

940 | linoleic acid

183(100), 153(75), 111(38), 99(39), 167(20), 198(M", 9)
253(33), 179(30), 147(35), 268(M", 30), 209(20)
179(100), 147(30), 268(M’, 48), 253(42)

194(60), 209(30), 224(M",
205(100), 131(95), 161(70), 1()3(65) 220(M", 30)
267(20), 223(18), 193(12), 282(M", 5), 120(55)
297(100), 195(90), 210(80), 267(70) 223(45), 312(M", 50)
267(100), 193(68), 103(10), 281(20),
117(55), 285(52), 129(42), 132(20), 300(M", 3)
219(95), 293(93), 249(60), 308(M", 59), 179(20)
299(60), 117(50),
117(92), 311(23), 319(20), 236(7)

117(100), 313(82), 145(33), 201(10), 269(5), 328(M", 10)
117(32), 337(30), 262(15), 135(16), 178(10}, 352(M", 3)

19), 179(10)

370(M", 24)

129(43), 132(21), 213(13)

* Phenolic components.
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Fig. 4. Total ion chromatogram of trimethylsilyl deri-

vatives of methylated acidic components in

ether soluble acidic fraction from Korean red
ginseng powder.
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Table 2. Mass spectra obtained by GC/MS of trimethylsilyl derivatives of methylated acidic components in eth-
er soluble acidic fraction from Korean red ginseng powder
SI\PI)SC Identity m/z (relative intensity %)
215 | malic acid 175(97), 113(93), 133(82), 219(57), 159(53), 191(22)
265 | 2.4-furandicarboxylic acid 153(100), 184(M*, 33), 121(22), 93(12)
284 | cinnamic acid 131(100), 151(73), 103(60), 162(M", 45), 123(20)
305 | salicylic acid® 209(100), 179(50), 161(30), 135(25), 193(15), 224(M", 1)
321 | cis-aconitic acid 153(100), 184(92), 156(90), 125(67), 141(30), 216(M", 1)
407 | citric acid 215(100), 153(45), 231(46), 291(15), 247(23), 185(18)
506 | 4-hydroxy-3-methoxy cinnamic acid a- 208(100), 177(71), 145(60), 250(10)
588 | cetate’ 195(100), 210(92), 165(44), 90(28), 181(26), 250(M’, 9)
691 | p-coumaric acid’ 194(36), 152(28), 236(25), 162(15), 268(M", 4)
711 | palmitoleic acid 143(74), 227(45), 129(30), 270(M", 25), 171(23),
palmitic acid 185(23), 199(22)
715 149(100), 250(52), 219(18), 280(M", 16), 265(11)
772 | ferulic acid® 143(16), 178(8), 185(6), 234(5), 241(5), 284(M", 3)
812 | heptadecanoic acid 109(77), 123(37), 135(29), 150(28), 164(19), 263(15),
linoleic acid 294(M", 14)

° Phenolic components.
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Fig. 5. Total ion chromatogram of TMS-derivatized
components in the esterified acidic fraction II
prepared from sulfuric acid-methanol extract
of Korean red ginseng powder.
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Table 3. Mass spectra obtained by GC/MS of TMS-derivatized components in the esterified acidic fraction II
prepared from sulfuric acid-methanol extract of Korean red ginseng powder

Sl’\lj)sc Identity m/z (relative intensity %)

216 malic acid 175(52), 113(50), 133(41), 159(20), 219(16), 191(

421 citric acid 215(100), 153(60), 231(52), 247(25), 291(17)

473 vanillic acid® 224(100), 193(53), 239(52), 254(M", 29), 165(8)

584 p-coumaric acid® 250(M", 100), 235(72), 203(56), 219(43), 102(15), 175(10)

707 ferulic acid
759 caffeic acid”
1413 stigmasterol
1498 B-sitosterol
1742 oleanolic acid

250(100), 280(M", 47), 219(27),
219(100), 338(M", 29), 191(13),
129(64), 255(29), 159(24), 394(17), 355(10), 484(M", 10)
129(100), 357(33), 396(27),
203(100), 189(40), 320(21), 133(15), 482(10), 585(5), 600(M", 3)

265(26), 131(17), 191(8)
307(4), 147(4), 131(3)

145(26), 381(15), 255(12), 486(M", 10)

* Phenolic components.
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