J Korean Soc Food Sci Nutr
33(10), 1689 ~1697(2004)

0{2] J{X| Hol&e| =

o
ic]

=~

FAIT . %ﬂm? . OfA{Z4

LNERE R PR

Changes in Aroma Compounds of Several Byeolmijang during Aging
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Abstract

Aroma compounds in 6 different Byeolmijang were extracted by SDE (simultaneous steam distillation
extraction) and analyzed with GC (gas chromatography) and GC/MS (mass-spectrometry). The major aroma
compounds in the 6 different Byeolmijang during aging were 1-octene~3-ol, hexanal, benzeneacetaldehyde,
benzaldehyde, furfural, pyrazine compounds, benzyl-alcohol, furan compounds and phenol type compounds.
Generally, benzeneacetaldehyde, benzaldehyde, furfural, pyrazine compounds and phenol type compounds were
increased during aging. On the other hand, 1-octene-3-o0l, hexanal, benzyl-alcohol and furan compounds were
decreased during aging. 2-Heptenal and 2,4-decadienal in Daemaekjang, pyrazine and phenol type compounds
in Sanghwangjang and phenol type compounds including phenol, 4-methoxy-phenol and 4-ethyl-phenol in
Mujang were identified as major aroma compounds, respectively. The major aroma compound in Bizijang was
2,4-decadienal and in Sodujang, the major aroma compounds were 2,3-dihydro-benzofuran and 2-methoxy-4-
vinylphenol. Linaool, geraniol, B-elemene, B-lonone and ledene were detected in Jigeumjang possibly due to

the addition of powdered red pepper.
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AR - AF(75 kg)es AR B F HE
(45°C)ell 621 2F AR F autoclavedl 4] 7} (121°C, 45 min)
stog A8l w, A8l A-2F 3 BEVR(G0 kg), & AR
o 2656 kg)S W S FHACE FagA AY
g 25l 57t 4§ 71 (35°C, £ 32A)
oA 54 MAA ZIc) vl Ze A3 g F B3t o F
7hFol| 25% T E-S Ei3te] o] Yo AFA(25°C,
FE 50~60%)4 &4 A17] 15dute} A| 55 A Hskeic)

AR (EFEE) . T kg)2 24X7F 3 3 autoclave
(121°C, 40 min)oll A A & =k glc}h. RE (1.6 kg), WL 713
(25 kg), Q2 L)& E¥3td #Har|2 5234 AT
F a2EellA 3U2 AgEstn HES(LE 35°C, % 3%
Ayell A 59 WA A e W FILE 2.7 kgoll 22 675 g7} &
225 L5 93 & Aol AFA(RE 25°C, 5 50~60%)
oflA] 104 A A 7IHA o] & 1A 22 A g5 AF st

7 wFE At @ sk A hEelA] 28 & upat 2y
Eoll £ FaAl= 23 AR A Al whc) 2A 224
£ TEAA Fgote]e F & HekWFE=1:2 or
1:3).647F A A 7194 39 A 0.2 A 85 A H st

A A BZE) - TG ko) 35 Foll 23 F Fasto
EHE E& Y g BollA rtdste) €7 Al=ksld 15
min ¥ 7}2gch Aol Aol FEH R E e F F
H] A E 5 min ¥o} FnlA] 9 kg £F 675 g Eagic)
35°Ce} 40°Cell A o] & MR A 7| A 124 7kwulr} A 25 A
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min)ell Al # ¥ ZEolA 39 AAYPsn B FE LE)
(% 35°C, = 3D A 5 A A7) F Ly EA
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min)o A & & vh g 3 Bl T2 kg)ol) A2 10 kg),
2F(12 kg)& E3L gojelo £ AFIHA] 154w}
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AFA: A2A kgl % ES Y s AL F o
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7700 g), 25120 g)& B2 T3t At o) &
H2(66°C) A SA A 1241 7kvlc} Al 22 A 3 sl o)

U2 FE

Hu|zte] 37 8L gimultanecus steam distillation ex~
traction(SDE, Lickens and Nickerson type)(15) &% & A}
4-3}o] Akgt sl &3k AR50 g SRS 1LE

t
aC)

Z5-4 kA A6 @ 12, 50 mL diethyl ether® =24

230 gL F 247 &3} A QL 2L 7

P EF 02 P43l F 213¥ 557 (rotary evaporator)

2 30°CE A A 558 ¥ A a7k delA) 1 mLAA
93\

GC 4 GC/MS £4

GC+= HP 6890N(Agilent Technologies Co., USA)E o]-&
glsd o] A ¥ HP-5(Crosslinked 5% PH ME Siloxane,
30 mx0.32 mmX0.25 um, Hewlett Packard Co., USA)E
ARE8h 3, LB E = 50°CA A 58 FA & F 1480he} 5°C
2 250°C7HAl A AR, o] XA 2087 FA181H
t}. £ 7]+ FID(flame ionization detector)S AH4-3}93 w2
Tl 79} A&7 x 3 250°CR 89 A1 carrier gase A4
& AHE-3t ok GC-MS+ HP 5973N MSD(Agilent Tech-
nologies Co., USA)& A48l o Ay 0 B2 w = GC
ol oA AA sl on carrier gast & HL Alg-3}9d
o} #7144 B9 548 GC-MSE o] -&8}9] -2 mass spec~
trum-g Wiley 275L data base® 7] M8} LA slel o, gt
2 GCo peak area®] A4 ql v] 2 Jehilglc}h GCA
2} GC-MSAH EA4 9 315189 A4Z WA = sigma-aldrich
ARR B 93 n-alkaneF(C8~C24) o) 4] &-&- Rl(retention
index)& B3] e} RIE oh&3 22 Ald 93
R =

(logX—logY)

RI=[ n+————( log Z—log ¥) 1% 100

91714, n& n-alkanef2] ¥t44o] L X+ v]A] peak?)
retention time, Y+ C, peak®] retention time, Z+= Cy+1 peak
9] retention timee]t}.

g Bl Ak -9 54 £719 30d "ol furfural,
benzenacetaldehyde, 2-methoxy-4-vinylphenol 52 A &
o] t=F AEEH Aok AR A5 XA 719 A 2 e}
A8E AFste] A AT benzenacetaldehyde, tetra-
methyl-pyrazine %-°] thef &= o] gt 4L wF
o} £ vl go] 1:29] ¥]&d oo} 1:3d o} ZF furfural,
benzenacetaldehyde, 1H-indole 5o} 7 &5 ¢l c}. v]| A A&
35°Ce} 40°Cell A 54 A7) 721 2% hexanal, 2-pentyl-furan,
2,4-decadienal 5] Webyteh 2749 A 1599t A&
E AF sl Fr|HES £AHF 2 furfural, 2-pentyl-
furan, benzenacetaldehyde, 2-methoxy-4-vinylphenol S-2}
AEEo] tbF AEFHNLH, £4 459 Aol Fao] 71
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Fig. 1. Changes in aroma contents of Byeolmijang during aging.
(a) Daemaekjang, (b) Sanghwangiang, (c) Mujang (fermented soybeans:water=1:2), (d) Mujang (fermented soybeans:water=1:3),
(e) Bizijang (aging temp.=35°C), (f) Bizijang (aging temp.=40°C), (g) Sodujang, (h) Jigeumjong.



%%@.%ﬁﬂ.ﬂ@

1692

stk A F4-2 furfural, benzenacetaldehyde, 2-methoxy
-4-vinylphenol 5-°| 71 &5 9] 32 36 ~ 48| 7k A A1 7] 71 9]
b‘)—alzo] =9k}, 6.-4,,] ) u) 7(1-_,] Z= X 51 ,,]-;\q = 27\:7] AR Z
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4-vinylphenol §°] el A&=HoH, 4 F- ke 7}
A =2 S 24

% 7] £9) ¥5HE Table 13} o]

el =4 27 ]°ﬂ hexanal, 1-hexanol, 2-heptanone,
N-heptanal, 2-hepenal, benzaldehyde, 1-octen-3-o0l, 2-
pentyl-furan, 2-Octene, 2,4-heptadienal, 3-octen-2-one,
2~octenal, 1-octanol, nonanal, 2,4-nonaldienal, 2,4-deca-
dienal 52| #3HEo] FakFe] £ttt 4 F7)d=

2~octene, furfural, 3-methylthio-propanal, benzenacetal-

octane,

dehyde 53} 2-pentadecanone, tetradecanoic acid, 2~hep-
tadecanone, ethyl-9-hexadecanoate 9] 31§} &o] o] %
ool e Aoz vebda 37 o FskA veye
HatEol gk $4 27 #AEH o 4 F - 3k
of vlelu}x] o2& AR o2 = hexanal, 24-hexadienal, 3-
octanone, 2-octene, 2,4-heptadienal 3-octen-2-one, 2,4-
nonaldienal, 2,4-decadienal 501, A2 AAG 33 E2 =
octane, hexanoic acid, benzoic acid, octanoic acid, nonanoic
acid, decanoic acid 522 v}ebdth o W =2)o) olako g §
9 A &2 2 = hexanal, furfural, 3-methylthio-propanal,
2-pentyl-furan, benzenacetaldehyde 2.2 i}elytr)
MEBE
Table 2% A&74-5 AZ3te] AFH(LE 25°C, = 50
~6026) oA 10 HA A 71 A] A4 8o wislE 2%
Astolch 44 27]ol
benzaldehyde, tetramethyl-pyrazine, benzenemethanol, non-
5 B Eo] FF olFUT A
WabFE AEHA Gt TN E AeS 27 o g g
< A gE] o] £91E9 3, methyl-hexade-
canoic acid, ethyl-hexadecanoic acid, 9,12-octadecadienoic
acid, 9-octadecenoic acid 5-2] A|Hibo] thek A &E ¢l o)
2-heptenal, 2-hydroxy-benzaldehyde 52 o] %3] 5
WA A2 @steh S40) HRD APl ek Heu
A B2 = benzenacetaldehyde, tetramethyl-pyrazine, ben-

3-methylthio-propanal, 2-hydroxy-

enal, 1H~indole, tridecane

zenemethanol, benzeneacetaldehyde, 1H-indole 5 2.2 1}
ehton, o]l A2 EH chare] upabso] BgHoz
A Ef2 e Htee Hog Haln
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Table 34| Bz nie} o] Rao] A9 dlm Al AR
ethyl-2-hydroxypropanoic acid, furfural, benzaldehyde, 4~
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ok, vl Eof wlge) 1:24 9 ethyl-2-hydroxyprop-
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REo2 byl o] 5 HRETL 20l AEEA
gAY 27 EAA o 40 AFHNA Z7hshe
&g By “4—. A L% 35°C, 40°C % F 8 A EFo] 249
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furfural, 2-pentyl-furan, benzeneacetaldehyde, 2,3-dihydro-
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o0 $40] Aol wpz} AP Zobshs A GOz
elyte}. 2-pentyl-furan, B-damascenone S-0] %7]2] ek
o] =A vrelyt o furfural, benzeneacetaldehyde £-& 4
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= ASHA T Aol AP e A edgkon ben-
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P =r

AREZ AR Hol R Foll 227171 12 A4
7] A H-2 A% A= Table 604 Bi= n}e} 7o) hex-
anal, furfural, benzaldehyde, benzeneacetaldehyde, finalool,
2-methoxy-4-vinylphenol, B-lonone 5°] 7 &= 9l 2.+ tj
F--o) 24A17 el A 36417 A 81l & wf ok A EE 9l
R FA e A Bo)dtA 2EH AR S 23 linalool, geraniol,
f-elemene, @ -lonone, y -~himachalene, B-lonone, ledene,
AEHA, ol 2F7HFoA Hojsl A
1EE o £4 744
e ol Hirh

nerolidol 5] ~
2 2 At} =3 xukabe ok 7
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zaldehyde, furfural, benzyl-alcohol, furan 33HE, pyrazine
31§E, phenoli 50 ¥ 5422 HAEHA} 25 547
7} % || benzeneacetaldehyde, benzaldehyde, furfural, pyra-
zine 3§15 phenol$ T E718l= FAE Helon, 1-
octene-3-ol, hexanal, benzyl-alcohol, furan 3&%& 52 7}
A8he 7] Fxal gl gk 2|9 el A o 23]
ol AE o 2= g W A}el| A 2-heptenald} 2,4-decadienal 5
o] 817, &AL tetramethyl-pyrazineo] t}& Hr|3s} o
g o=k 5o 9lde}. el A+ phenol, 4-methoxy-
phenol, 4-ethyl-phenol $-9] phenolH-7}+ 7 %% $1-2.9 naph-
thalene, eugenol 5-¢] &% & ¥ v}, B XA 2 4-dec-
adienal o] o] A&=E g o AFAL 23-dihydro-ben-
zofuran, 2-methoxy-4-vinylphenol 5-¢] o} 5] U9
t}, ®ZFA2] 7-$-+= linaool, geraniol, B-elemene, B-lonone,
ledene 5-°] AEH =, o] = 2E7F Al @ AL
2 "2k
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