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Abstract

The volatile compounds of soybean pastes(home made soondoenjang, commercial doenjang) were
classified into basic, acidic and neutral fractions by dynamic headspace method. The fractionated
flavor isolates were analyzed and identified by gas chromatography -mass spectrometry. Each peak
area of the flavor components was quantified at its ratio to the peak area of internal standard. Sixty
one compounds from home made soondoenjang, and forty three compounds from commercial doenjang
were identified. The different distribution of volatile compounds between the two soybean paste
samples was observed. Ten pyrazines and benzothiazole were identified in the basic fraction of home
made soondoenjang. On the other hand, trimethylpyrazine was the only one of nitrogen containing
compounds in the commercial doenjang, which was made from soybean(28.3%), wheat(22.2%) and
alcohols. The factors which influenced the levels of these identified compounds were considered to
be the starting materials of soybean paste. Alcohols, esters and aldehydes in the neutral fraction of
both samples were seemed to be characterisitic soybean paste flavor and showed much higher quantities
than those of the basic or acidic fractions. Furfural in the commercial doenjang was the highest content
(45.28ppm) among all of the compounds identified in the samples.
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Fig. 1. GC profiles of the fractionated volatile compounds

isolated from home made soondoenjang(A) and
commercial doenjang(B)
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Table 1. Volatile flavor compounds identified in basic/acidic/neutral fractions of home made soondoenjang

W Quantification . Quantification
k k
Compounds (DB-1) ﬂf)ﬁ_ Compounds (DB-1) _ lpm
BF? AF® NF” BF? AFY NF®
Acid Phenols
Hexanoic acid 719 - 328 - 6-Tert-butyl-2 4-diisopropylphenol 1443 - - 0.02
Total acid RV 5-Methyl-2 4-diisopropylphenol 3 013 - 0.06
Alcohols Total phenols 013 - 0.08
Phenylethylalcohol 1082 004 - - Benzenes
1-Pentanol 159 - - 208 Benzene 719 153 - -
1-Octen-3-ol 1019 - - 021 Methylbenzene 80 - - 0.10
3-Octanol 1031 - - 00 Ethylbenzene M3 145 017 600
a-"Terpineol 1216 - - 002 1,3-Dimethylbenzene M9 352 008 1611
Eugenol 1297 013 - - 1,4-Dimethylbenzene %7 133 - 571
1-Tetramethyldecanol 1470 - - 01 Isopropylbenzene 1027 012 - -
Total alcohols 017 - 247 Propylbenzene 1039 - - 012
Aldehydes 1-(1,1-Dimethyl)-2-methoxy-4- 13% 005 - -
Methylbutanal 1130 - - 1B methylbenzene
Benzaldehyde 971 005 016 057 Total benzenes 800 025 2804
a-Methylbenzeneacetaldehyde 1070 - - 008 Pyrazines
Phenylacetaldehyde 1049 053 010 012 2,3-Dimethylpyrazine 971 012 - -
2-Methylbenzaldehyde 1069 - - 003 Isopropylpyrazine 97 006 - -
Octenal 1103 - - 001 2-Ethyl-5-methylpyrazine PPN 04 - -
Total aldehydes 058 016 18 2-Methyl-3-isopropylpyrazine 1062 073 - -
Esters 2,3-Dimethyl-5-ethylpyrazine 1060 071 - -
Ethyl isovalerate 929 - - 076 Tetramethylpyrazine 1071 411 - -
Isoamyl acetate 935 - - 001 2,35~ Trimethyl-6-ethylpyrazine 1163 04 - -
Methyl laurate %7 - 010 - 3,5-Dimethyl-2-isopentylpyrazine 1225 006 - -
Ethyl benzoate 1167 - - 010 2,3-Dimethyl-5-isopentylpyrazine 1324 013 - -
Ethyl benzeneacetate 3 - - 007 2,35-Trimethyl-6-isopentylpyrazine 1403 002 - -
Total esters - 010 094 Total pyrazines 691 - -
Furans Pyridines
2-Pentylfuran 1063 - - 0l 2,6-Dimethylpyridine 939 001 - -
Total furans - - 011 4-Phenylpyridine 1401 003 - -
Hydrocarbons Total pyridines 004 - -
3-Methylpentane 680 670 1362 466 Pyrroles
Decane 1066 117 077 - 4H-Furo(3,2-b)pyrrole %1 034 - -
2-Methyldecane 2030 016 - Total pyrroles 034 - -
4-Phenylbutan-4-olide 1228 008 - - Thiazoles
Pentadecane 20w - - Benzothiazole 1069 004 - -
3-Methyltetradecane ¥ 008 - - Total Thiazoles 0 - -
Nonadecane = 032 - Others
Total hydrocarbons 835 14.87 466 1,3-Benzenediamine ¥7 284 - -
Ketones Benzonitrile 980 - 0.06
1-Pentylethanone 1040 - - 0 Benzeneacetonitrile 1085 006 - -
2,6-Bis(1,1-dimethylethyl)- 473 007 - - Naphthalene - 008 0 -
2,5-cyclohexadiene-1,4-dione - - - 1H-Indole 1122 010 - -
Total ketones 007 - 004 1,4-Dimethyltetrasulfide 1155 - 006 -
Butyl Hydroxy Toluene 2 008 - -
Total others 318 013 006

UCalculated Kovats retention indicies with n-paraffins(Cs-Cis) as reference on a DB-1 column.
YBF: Basic fraction, AF: Acidic fraction, NF: Neutral fraction
9Can not be calculated because of more than Cis for Kovats numbers
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Table 2. Volatile flavor compounds identified in basic/acidic/neutral fractions of commercial doenjang
I Quantification(ppm) 1V Quantification(ppm)
Compounds OB B AP NF Compounds DB1) B e NE
Alcohols Ketones
1-Pentanol 1598 - - 863 4~Methyl-2-pentanone 824 432 4.34 -
2-Methylpentanol 663 - 815 - 1-Phenylethanone 1076 - - 0.18
a-Terpineol 1230 - - 047  Total ketones 432 434 0.18
Total alcohols - 815 910 Hydrocarbons
Aldehydes 3-Methylpentane 631 787 1641 1549
Pentanal 1213 - - 23.32 2 3-Dimethylbutene 705 231 - -
Furfural 824 428 - - 3-Methyl-2-pentene 693 1.35 131 -
Benzaldehyde 974 - - 1.12 2,3-Dimethyl-2-butene 732 152 2.06 -
2-Methylbenzaldehyde 1085 - - 015 2-Methylhexane 719 - 192 -
a-Ethylidenebenzene~ 1291 - - 0.14 3-Methylhexane 730 - 014 -
acetaldehyde Ethylcyclohexane 910 - 387 -
Total aldehydes 4528 - 2523 1-Dodecene - - 067
Esters Tetradecane ¥ - - 0.16
Ethyl propionate 1433 - - 128 Total hydrocarbons 1306 25671 1632
Ethy butanoate 780 - - 077  Benzenes
Amyl acetate 2 - 1410 - Benzene % 07 - -
Ethyl isovalerate 908 - - 534 Methylbenzene &0 - - 053
Ethyl carproate 1055 - - 20.48 Ethylbenzene 943 855 012 1673
Ethyl caprylate 1243 - - 0.15 1,3-Dimethylbenzene 99 22.18 894 4359
1-Methylethyl acetate S - 0.07 - 1,4-Dimethylbenzene %67 7.37 - 14.29
Phenylpanedioate 142 - 0% - Propylbenzene 3 - - 28
Ethylnonanoate 13% - - 0.16 1-Methyl-2-ethylbenzene 998 - 214 0.21
Ethyllinoleate - 0.08 - - 1-Methyl-3-ethylbenzene 1015 0.08 - -
Ethylhexadecanoate = 0.01 - - Total benzenes 3899 1120 7820
Total esters 009 1452 2868  Pyrazines
Furans Trimethylpyrazine 949 154 - -
Tetrahydro-2-methylfuran 666 842 - - Total pyrazines 1.54 - -
2,3-Dihydro-3-methylfuran 1134 250 - - Others
Total furans 10.92 - - Butyl hydroxy toluene - 16.13 - -
Total others 16.13 - -

1237The symbols are the same as Table 1.

Hr
ot
19

&
o

24 37| Mo £
A3} A gl FEOE Y 7]

2 1-pentanol, a—terpineol, benzaldehyde, ethyl iso-

o,
511

valerate, 2-methylbenzaldehyde, 3-methylpentane, 1-
henylethanone, benzene, methylbenzene, ethylbenzene,
1,3-dimethyl-benzene, 1,4-dimethylbenzene, isopro—
pylbenzene o}t ¥ A G714 EEHH HE
o pyrazineH= 2 <# A ]2 amino-carbonyldt
29 hEA 7] AR Z opn| Aty FHo v
32 Aot Foh} £F-2 JAE veldl=
2,3-dimethylpyrazine& £33 10719] pyrazine(Ta-
ble 2)Zol] o)u] ¥ A e} fr] AAE o2 ¥ TH tetra-
methylpyrazine(13)8] &3fo] 7} Fsicl 53] 2.3-

dimethyl-5-isopentylpyrazine®} 2,35-trimethyl-6-
isopentylpyrazine2 2,5-dimethylpyrazine®} &7 gl-
ucose®} leucine?] BF-5-oll A A ¥ o)A 25-dime-
thylpyrazine< < x| 7} 38ppb 4] 74 & A S 7}
Az BaOEN 2 e F
pyrazine®-% 2,5-dimethylpyrazines 22 J&2 &
=R dei R A wskeh AlkylpyrazineFi-= 9714 A
o7 Boudda 143 JAE el = F 8.3
2 B3@2DE e glor, d&e] Nattooh F7+%
EF03 3] AR GES st glen, €3
AR AT FAHEY B2 (22)8 et 1 9
2~3}4+5-9) pyridine, nitrile compound, pyrrole
31 5315522l thiazole® ¥ A A HEE
], o] B pyrazineF-oF A o} P At o} 2

1| ¥lF-¢-o]+} hydrocarbon} carbonyl3} &t
gl AR ATAR g8 2, GA B

Z9] isopentyl-

[e5

—

RN |
o [

ca

’



310 AR

@5

A

Table 3. Quantification of the identified flavor compounds in home made soondoenjang and commercial doenjang

by dynamic headspace method

Home made soondoenjang(ppm)

Commercial doenjang(ppm)

BE" AFY NEY BFY ARV NEV

Acid - 3.28 - - - -
Alcohols 0.17 - 2.47 - 815 9.10
Aldehydes 0.58 0.16 1.86 45.28 - 25.23
Benzenes 8.00 0.25 28.04 38.99 11.20 78.20
Esters - 0.10 0.94 0.09 14.52 28.68
Furans - - 0.11 10.92 - -
Hydrocarbons 8.35 14.87 4,66 13.05 25.71 16.32
Ketones 0.07 - 0.04 432 4.34 0.18
Phenols 0.13 - 0.08 - - -
Pyrazines 6.91 - - 1.54 - -
Nitrogen containing comp. 3.36 - 0.06 - - -
Sulfer containing comp. 0.04 0.05 - - - -
Others 0.18 0.08 - 16.13 - -
Totals 27.79 18.79 38.26 130.32 63.90 15753

UBF: Basic fraction, AF: Acidic fraction, NF: Neutral fraction
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