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Abstract

This study was conducted to investigate flavor components of sigumjang meju and barley bran. Among 52 kinds
of flavor components identified in barley bran, the content of hexanal was the most followed by butanoic acid,
2-pentylfuran and hexanoic acid. Among 66 kinds of flavor components identified in 12 sigumjang mejus, the
contents of 2-furancarboxaldehyde, 1-(3-methoxyphenyl)-ethanone and tetramethylpyrazine were more than those
of any other components. Twenty two kinds of flavor components were detected in both barley bran and sigum-
Jjang meju. The contents of butanoic acid, hexanal and 2-pentylfuran were higher in barley bran than sigumjang
meju. The contents of 2-furancarboxaldehyde, 1-(3-methoxyphenyl)-ethanone and tetramethylpyrazine were
higher in sigumjang meju than barley bran. Thirty kinds of volatile components were detected only in barley
bran and 44 kinds were detected only in sigumjang meju.
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Table 1. Flavor compenents of barley bran

Identified compounds Peak No. Retention time  Molecular fomular ~ Peak area (%)
Acids(10)
butanoic acid 25 27.23 C,HO, 18.90
hexanoic acid 34 32.72 CH,,0, 5.78
2-ethylhexanoic acid 37 34.94 CeH (O, t
heptanoic acid 38 35.11 C,H,,0, 0.45
2-thiopheneacetic acid 39 35.25 CHO,S 1.26
octanoic acid 43 37.46 C¢H, 0, 1.81
nonanoic acid 47 39.97 CH 0, 0.47
decanoic acid 50 42.81 C,H,,0, 0.25
dodecanoic acid 51 50.40 C,H,,0, t
tetradecanoic acid 52 62.85 CH;0, 0.50
Alcohols(6)
pentanol 8 16.67 CH,,0 3.66
1-hexanol 13 19.69 C,H,,0 0.59
7-octen-3-ol 17 22.20 CeH, O 034
1-octen-3-ol 18 2243 CH, 0 2.34
3,7-dimethyl-1,6-octadien-2-ol 23 25.29 C,H, 0 0.19
(5-ethylcyclopent- 1-enyl)-methanol 27 28.69 CH,,0 0.19
Aldehydes(16)
pentanal 1 9.46 CH,,0 0.57
hexanal 3 12.22 CH,,0 20.53
octanal 9 18.31 CH, O 0.74
(E)-2-heptenal 12 19.59 C,H,,0 0.46
nonanal 15 21.22 C,H, 0 1.48
(E)-2-octenal 19 22,68 CH,,0 1.86
2-furancarboxaldehyde 20 23.79 CH,0, 1.04
decanal 22 24.34 C,,H,,0 0.35
(E)-2-nonenal 24 2544 CH,,0 0.12
(E)-2-decenal 26 28.42 C,H, 0 1.43
benzeneacetaldehyde 28 28.85 CeH,O 0.68
2,4-nonadienal 29 30.11 CH,,0 t
3,7-dimethyl-2,6-octadienal 30 30.73 C,H,0 t
2-undecenal 31 31.07 C, H,,O 0.83
2,4-decadienal 32 31.49 C,H,0 0.54
2-hydroxy-3-methyl-benzaldehyde 36 34.56 C,H,O, t
Esters(2)
hexanoic acid, 2-propenyl ester 40 35.54 C.H,,0, 0.16
10-undecenoic acid, methyl ester 48 41.24 C,,H,,0, t
Furans(3)
2-n-butylfuran 4 13.25 CeH,.0 0.61
2-pentylfuran 7 16.25 CH,,0 18.01
dihydro-5-pentyl-2(3H)-furanone 44 38.26 CH,0, 0.48
Hydrocarbons(4)
1,2-dimethylbenzene 5 13.82 CgH,, 0.85
tetradecane 14 20.90 C,Hy, t
naphthalene 33 3164 CHy t
1,6-dimethylnaphthalene 42 36.90 C.H, 0.54
Ketones(7)
2-heptanone 6 14.98 C,H,,0 1.05
4-octen-3-one 10 18.54 CH,,0 0.18
2-methyl-3-octanone 11 19.03 C,H 0O 0.27
3-octen-2-one 16 2195 CH,,O 0.47
cyclohexanone 35 3293 CH,,0 0.45
tetradecanone 45 39.10 C,H, O 1.09
I-(3-methoxyphenyl)-ethanone 49 42.08 C,H,,0, t
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Identified compounds Peak No.

Retention time  Molecular fomular  Peak area (%)

Nitrogen containing compound(1)

N-(1-methylethylidene)-2-propanamine 46 39.47 CeH ;N 0.26
Phenol(1)

2-methoxyphenol 41 36.24 CH,0, t
Pyrazine(1)

tetramethylpyrazine 21 24.22 CH, N, 0.25
Other(1)

1,4-dioxane 2 11.56 CH0, 0.69
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Fig. 1. Total ion chromatogram of flavor components in barley bran.
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Table 2. Flavor components of sigumjang meju

A E e 3R] A3l A4E (1999)

- Peak Reten- Molecular Peak area (%)
Identified compounds Lo
No. tion time fomular .} L2 L3 L4 L5 L6 L7 S1 $2 S3 S4 S5
Acids(9)
butanoic acid 28 1927 CH0O, - - 018 - - 022 - - - - -
pentanoic acid 31 2079 CHLO, - - 024 - - 045 - - .
4-methylpentanoic acid 33 2169 CH,0, - 032 028 0.16 007 035 - - -0 -
hexanoic acid 36 2229 CHO, - - 7.3 028 - 1014078 - . - - -
heptanoic acid 41 238 CH,O, - - 067 060 023 178 - - 024 ¢t - -
octanoic acid 48 2566 CHO, - - 28 - - 685030 - - - - -
nonanoic acid 55 2778 CHLO, - - 482 - 008 661 - - - - - -
hexadecanoic acid 60 3020 CH,0, - - 0.63 468 071 059 - 1234 010 - 097 -
tetradecanoic acid 65 5085 C HG0, - - 019 - 015 058 - - t - - -
Alcohols(5)
3-methylbutanol 7 1362 CH,0 - 028 016 - 024 013 - 090 - - - 014
3-methyl-2-buten-1-ol 10 1484 CH,0 - 024 - - 016 - - 147 140151 - -
1-hexanol 12 1519 CH,O LI3 t 047 312 183 t t 199 1.82259 1.28 0.64
1-octen-3-ol 19 1665 CH, O 081 064 020 074 033 t 054 256 2387321 024 0.17
phenylethyl alcohol 42 2416 CH,,O 081 - - - - - - - 027 - - -
Aldehydes(9)
3-methylbutanal 1 8.03 CH, O 147 051 049 174 227 057 037 435 3.104.11 340 1.92
hexanal 2 10.46 H,0, 211t 083 330 LI5S 083 - 676 275472 0.68 0.70
nonanal 17 1609 oH g 030 - - t 019 028 - - - 058 031 020
2-furancarboxaldehyde 21 1741  CH,0, 20.93 29.5919.4513.20 11.54 10.53 5.28 9.98 12.5734.87 10.15 35.03
(E)-2-nonenal 24 1840 WH g t 052 054 051 031 040 t 063 062098 029 0.18
benzaldehyde 25 1857 C,HO 226 043 3.62 454 092 041 043 497 845496 0.35 0.18
5-methyl-2-furancarbox- 27  19.13  CHO, t 1.40 095 0.68 1.03 076 086 1.90 1.61 3.54 030 041]
aldehyde
benzenacetaldehyde 30 2021  CgHO 132 ¢ 049 066 069 075 083 045 1.9 1.94 047 044
2,4-decadienal 37 2245 CHO 106 025 025 034 0.18 0.64 - - 033037 005 -
Esters(5)
linoleic acid, ethyl ester 4 4033  CyH, 0, - 025 070 0.68 164 1.64 - - 327144 016 -
hexadecanoic acid, methyl
ester 57 2896 C,;H,0, 053 031 061 - 067 125 - - t - 012 015
oleic acid, ethyl ester 62 3724 C,H; 0, - - 045 - - 056 - - 337051 - -
9:12-octadecadienic acid, 3874 C,H,0, 029 010 032 - 093 060 - - - 042 008 -
methyl ester 63 :
dlb“ggrmh‘ﬂ““d‘emy] 66 5332 C,HyO, 237 - - 790 007 - - - - 07 - -
Furans(3)
2-pentylfuran 6 13.08 CH,O 0.85 0.66 396 122 0.60 0.07 2.87 247 262 148 0.53
2-furanmethanol 29 1991 CHO, 239 1.84 3.07 384 098 524 ¢ t 1.00 205 032 04
dihydro-3-pentyl-2(3H)-
furanone 52 2658 CHO, 099 023 - 097 069 - - - - 252 013 -
Hydrocarbons(8)
4-methyl-2-pentene 3 1160 CH, t 035 - - - 017 - - - - 015 -
(Z)-8-methyl-2-decene 5 1267 C,H, 247 043 - - - - - 663 134 - 056 028
tetradecane 15 1592 C,Hy - 038 ot - 014 010 - - - - 027 -
(E)-3-methyl-4-decene 20 1682 C,H, - - - 052 021 - - - - 061 021 015
hexadecane 26 1882 CH,, 048 - - - - - - - - - 017 -
naphthalene 34 2198 C,H, - 022 - 015 005 - t - 024 ¢+ 005 -
cyclododecane 40 2372 C,H, t - - - - - - - - - 025 -
2’3’12;;"“6““’ lnaphtha oo 3004 CoH, - - - LT3 - - 043 - . 048 -
Ketones(4)
2-heptanone 1247 CH,O 139 039 046 1.44 069 124 0.11 030 1.25080 1.36 047
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Table 2. Continued
Identi Peak Retention Molecular Peak area (%)
entified compounds . .
No. time  fomular p1.] L2 L3 L4 L5 L6 L7 S1 S2 S3 54 85
2-octanone 9 1429 - CH, O 068 063 - - 015 050 - - - - 073 022
1-(2-furanyl)-ethanone 23  18.04 CHO, t 1.80 093 024 041 077 t 042 062 094 046 0.20
1-G-methoxyphenyl- oo 2974 CH,0, 1681 7.69 9.03 02420.87 748 273 130 t 12,07 17.80 3.04
ethanone N o Fhe2 T ’ ’ : ' ’ ’ : - ) )
Phenols(10)
guaiacol 38 2315 CHO - - t t - 021 - - 034 - 021 073
2-methoxy-4-meth
ylphenol 45 2411 CH O, - 043 052 - - 096 098 - - - t 042
2-methoxyphenol 46 2511 CHO - - 038 034 030 1.06 054 - - - 004 028
phenol 47 2531 CHO - - 074 020 - 231 076 t - - 005 037
eugenol 49 2579 C,H,0, 043 082 - 026 025 - - - 1.08 115 - -
4-ethyl-guaiacol 50 259 CH,0, - 080 086 017 0.10 350 167 - 053 - 023 0.64
2 ,4-dimetylphenol 51 2656 CH,0O - - 042 - - 127 065 - - - - 025
3-methylphenol 53 2673 CH - - 037 - 021 169 042 - - - - 018
2-methylphenol 54 2691 CHO - - 035 - 051 1.07 057 - - - 0.09 0.17
2-ethylphenol 56 2876 CgH,0 - 042 166 - - 958 137 - - - 0.16 037
Pyrazines(6)
methylpyrazine 1418 CHN, 138 - 027 064 152 - - 092 086 113 - -
2,6-dimethylpyrazine 13 15.26 H N, - 131 009 - - 043 - - 013 - - -
2,3-dimethylpyrazine 14 1560 CH,N, 0.14 0.64 - - - - - - 015 - 009 -
2-ethyl-5-methylpyrazine 16  16.07 H N, - t - 061 - - - 066 049 - t -
trimethylpyrazine 18 1642 H N, 083 219 095 1.15 - - - 106 089 0.85 1.12 043
tetramethylpyrazine 22 1764 CH|,N, 19.2720.14 1377 1.29 1425 5.12 27.8215.7138.67 t 2755 t
Pyridine(1)
3-methylpyridine 11 1489 CHN - - 017 007 023 - - - - 007 -
Nitrogen Containing Compound(1)
benzeneacetonitrile 44 2464 CHN 136 - 055 048 - - 069 052 053 030 -
Others(5)
1,2-demethoxybenzene 32 2092 CH, O, 0.64 098 035 057 355 - - - 028 012 -
2,3-dimethoxytoluene 35  22.06 H,0, - - - - - 027 - - - - - -
mequinol 39 2316 Hy 043 1.03 064 038 0.14 241 2122109 t 030 t t
123-trimethoxybenzene 43 2451 CH,0, - 074 ¢ - 007 035 - - - - - -
apiol 61  34.57 H0, 035 - - - - - - 024 - - -
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Fig. 2. Total chromategram of flavor components in sigumjang meju.
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