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Organic Acids and Volatile Flavor Compounds in Traditional Andong Stkhe

Hi-Seob Woo and Cheong Choi'
Dept. of Food Science and Technology, Yeungnam University, Gyeongsan 712- 749, Korea

Abstract

Andong Sikhe in Korea was prepared and fermented at 5°C and the taste and flavor compounds were
evaluated. Major flaver components were identified by gas chromatography-mass spectrometer as camphene,
sabinene, 1-(1,5-dimethyl-4-hexyl}-4-methyl-benzene, alpha-zingibirene, farnesene, 2,6-bis (1,1-dimethylethyh-
4-metethyl-phenol, beta-sesquiphellandrene, calalene, tetradecanoic acid, hexadecanoic acid, and 9,12-octa-
decanoic acid. The concentration of nonvolatile organic acid such as lactic acid, oxalic acid and citric acid
were 18.10mg/ 100g, 1.04mg/ 100g and 1.37mg/ 100g, respectively, and those of other nonvolatile organic
acid were a little. The pH and acidity of Andong Sikhe were 4.06 and 0.32 during fermentation and storage.
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A Sample flask B : Solvent flask
C : Circulating pump D © Vacuum pump
E : Condenser

Fig, 1. Likens-Nickerson continuous distillation-extraction
apparatus.



210 o -8 A

3007 Cef[ 213 10min F-<F §-2] A7t GC-m32) 4=}
22 jonHF 38 ondglew 2% mass spect-
rumE Connell#} Jordan™, Stenhagen 5 & jeningz}
Shibamoto**2] mass spectral datasl] F=3Fe] 38t

o gl IE
pH % M=
AE A AT Fof glolMd pH, 4R

Table 17} 2t} pH % ALE & # Fo92] 3 vef wa}
Aa e} ghe] Fhak Fodw B w4 398 zhak 4.06,
0.32¢]glc}h. o] e sialel Alde] B 5447
oo} pHzb 5.5¢1 Zi vlas] & o W@ el o)
4 @S SAGA glel Al dakel ned A
&HA] o] ol of Frelt AT} mEt 29 Tlo]
74 obd we] pH g 4=} Zhz 430, 033 AR
#har o] g} ofee] B w3t 71 M pHel At} Uit}
AP AL o] 4% A4S RE Aubgh gloja] A4l
WE A} &7l 2 39 A ¢ pHAY 34528 &
EUEA 8 S48 pH 2ok YA Pk}

o2& o Folue e

FEAA S 3UAY BT H Fo1409 Yk
Table 1, 28} 7} &2 ek ethyl alcohold 23}
o 3FF7F FARERIL ethyl alcoholl] o] 747
wWaton methyl alcohoig] ek oivislgl. o)s
e Auls f §0] Bag Alge) £F) opE o
F ko] Wl glolA S A7ke) 4F 3
FL Gradol Al ol wlel Fr1gic}e Aa)e} v E)
gen of2|¥ A} ethyl alcohole & w e 2|
ol Hall= o] acetaldehydes A& AAH7| = 3
Habel 28t acetyiphosphateZ S31ad AT =7
o ojet Aztan.

7] 4k8) hekd lactic acid S 288l 7E2F) F
A=l x lacic acid ¥k} 18.10mg/ 100g 2.2 713
@b}, Lactic acid®f BHE §7)4HE fholis Ale]Fe)
viettdEr| lactic acide 5% W AR o] A=

Table 1. Contents of alcohol {ppm, w/v) in traditional An-
dong Sikhe after 3 days of fermentation

A A wbE AR 88 LA} elojuly)
Aol o]v] A Sk e 2o 2 e ol
A fof o] o] W 21X 8] $7)4k gk
“’7—’"—}011/“]5: Blegh AE Goldh A $e dyRn
E 2 2AE 2] o)A ol = f-1ate] free acid) Bl
Bl del Helg gel EAs)el 233 wFd o
free acide] Fage] Zrlslg e =2 factic acids A2
H7l4e EARaE % 4 v} 23 AEwate
73 8Fo] lactic acid®] e WEle AR e ol
HEA o] ALeE F 2 lactic acid] A3 Abate] 9]
& Aoz Yrhg ot

drldeel 54

Nickerson®} Nikendd 2] A2kd] o] d&fZ7] L2l
A2 2AT GEA A 8714 2-2] gas chromatogram
= Fig. 27} 23 GC-MSel| 23 )AL 2alad A
Iz Table 35% 2ok 541 3U 4 EelEAT ¢F
A e A R-E 7558 2 A9 2w camphene, sabi-
nene & F &3 hydrocarbonest 218, 2-furan car-
boxaldehyde, 2,4,6-octatrienal-& E3Hsh= aidehyde%—
%2 8 alcoholF
tetradecanoic acid, alpha benzene propanoic acid &
X 38 acid® 6, alpha zingibireneZ E&5}E ket
onf- 13 18] v 718 13 £ 3 4352 el syl

EAE ) 35 A2 camphene, sabinene, 1-
(1,5-dimethyl-4-hexyl}-4-methyl-benzene, alpha-zing-

63, farnesol, D-nerdiol %

ibirene, farnesene, 2,6-bis-(1,1-dimethylethyl)-4-meth-
yl-phenol, beta-sesguiphellandrene, calalene, tetradeca-
noic¢ ackd, hexadecanoic acid
5 EFeIN.
LEAAY YL ST u} Dol A%, F-5,
&y HEzE A A #3ped A E camphene,
alpha-zingibereneo} 43l & givpew. o olkel
VEYHY WIHEE F2 4%, T4, 23E Y
97159 A A G L2 TFH70]

B 9,12-octadecanoic acid

Table 2. Contents of organic acid in traditional Andong Sik-
he (mg/ 100g) after 3days of fermentation

pH 4.06
Total acidity 0.32
Methano! tr

Ethanol 10.69

Arayl alcohol 0.48

Lactic acid 1830
Oxalic acid 1.04
Succinic acid 0.72
Ciric acid 1.37
Malic acid 0.12
Acetic acid 0.26
Malonic acid Q.70




w

e GEA9 4714 2 e

25

28

28

27

18

211

l
-+

g 8

g =R J 3 5 s
N I
™ o o - ol L]

w - = e oy & g
i " MWAEM ‘ Luvf )
5 10 15 20 25 35

30

Fig. 2. Gas chromatogram of volatile compounds obtained from Andong Sikhe.

Table 3. Volatile compounds in traditional Andong Sikhe after 3 days of fermentation

55 60

65

:E?:ber RT Compounds identified Relative pzak area (%)
1. 4,491 Acetic acid 3.24
2, 6.523 2-Furan carboxaldehyde 0.32
3, 9.014 L-limonene 093
4, 9.565 Camphene 2.20
5. 10.890 4~isothiocyanato-1-butene 0.30
6. 12.853 Sabinene 4.37
7. 15.699 Alpha-Terpinolene 0.14
8. 16.652 Linaiool 0.33
9. 21.797 Endo-Borneol 0.13

10. 22.518 1 —a%pHa—terpineoI 0.44
1%. 24.956 Z-citral 0.24
12. 26916 E-citral 0.43
13, 27.559 Allocimene 0.14
14, 27.821 2,4-Undecadienal 0.13
15. 28.006 tH-Indole 0.13
16. 28,969 2,4~decadienal 0.34
17. 29.947 Isoterpinolene 0.09
18. 31.658 Alpha-Copaene 0.34
19. 31.958 D-Nerdidol on
20. 32,320 Beta-Elemene 0.57
21. 32.857 Alpha-Pinene 0.17
22, 33.408 Calarene 0.31
23, 33970 Gamma Elemene .21
24, 36.187 1-(1,5-dimethyl-4-hexyl)-4-methyl-benzene 6.40
.28, 36.545 Alpha-Zingibirene 16.72
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Table 3. Continued

484 -8 A

Peak

Relative peak area (%}

number RT Compounds identified 3
26. 37.070 Farnesene 6.86
27. 37.229 2,6-bis (1,1 -dimethyleth}-4-methyl-phenol 2,19
28. 37.666 Beta-sesguipheliandrene 6.99
29. 38.981 Farnesol 0.43
30. 40.315 2,4,6-Octatrienal .57
3. 41.639 Calalene 2.10
32 42.624 Alpha-Gurjunene 0.76
33. 43,410 2,4-bis (1,1-dimethylethyl)-phenol 0.21
34, 44.336 2-ethyl-1,4-dimethyl~benzene 0.07
35. 45.757 1,3-Diphenyl-1,3,5,5-tetramethyi~cyclotrisi 0.44
36. 46.862 Tetradecanoic acid 2.80
37. 47.155 6-methyl-2-methyl-bicyclo(3,1,1)heptane 0.46
38. 47.804 Endo-Farnesot 0.34
39. 48,732 Benzen propanoic acid 0.57
40. 49.390 1-methyl, 4-(1-methyiethyl)-benzene 0.70
41, 50.72% Hexadecanoic acid 13.77
42. 52.281 © 9,12-Qctadecanoic acid 4.39
43, 54.01 Hexanedic acid 0.90
44, Unknowns 15.55
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