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Chemical Changes of Kanjang Made with Barley Bran
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For the development of functional jang-products, kanjeng was prepared using barley bran. Optical density of
barley bran kanjang was significantly high at 15 days after fermentation, and the amount of extract was 2~3 fold
higher than that of soybean kanjang. Among the flavor components identified in barley bran kanjang, the
content of 2-furancarboxaldehyde was the highest, followed by 4-vinyl-2-methoxy-phenol, benzene-acetaldehyde,
palmitic acid, and methyl-9,12-octadecadienoate. In barley bran and soybean mixtare (1: 1) kanjang, the content
of 2-furancarboxaldehyde was the highest, followed by benzeneacetaldehyde, diethyl phtalate, palmitic acid, and
2-chloroethyl linoleate. Flavor components detected in both barley bran kanjang and barley bran and soybean
mixture kanjang were 2-furancarboxaldehyde, benzaldehyde, benzeneacetaldehyde, 4-vinyl-2-methoxy-phenol, 1-

furfuryl-2-formy pyrrole,
benzenedicarboxylate, and di-(2-ethylhexyl)phthalate.
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diethyl phtalate, palmitic acid, dibutyl-1,2-
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Fig. 1. Changes in buffer action of kanjang made with barley bran
during fermentation days.

@ - @ Kanjang made with barley bran, O - O Kanjang made with
mix of barley bran and soybean, V¥ -V¥ Kanjang made with
soybean.
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Fig. 2. Changes in optical density of kanjang made with barley
bran during fermentation days.

@-@ Kanjang made with barley bran, O-O Kanjang made with mix
of barley bran and soybean, ¥ -W Kanjang made with soybean.
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Fig. 3. Changes in pure extract contents of kanjang made with
barley bran during fermentation days.

@-® Kunjang made with barley bran, O-O Kanjang made with mix
of barley bran and soybean, ¥ -W¥ Kanjang made with soybean.
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Fig. 4. Changes in toal acid contents of kanjang made with barley
bran during fermentation days.

@®-@ Kanjang made with barley bran, O-O Kanjang made with mix
of barley bran and soybean, ¥ -¥ Kanjang made with soybean.
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Table 1. Changes in specific gravity of kanjang made with barley bran during fermentation days

Specifi . Fermentation days

ecific gravit

P gravily 15 30 45 60 90 120

Barley 100%" 1.140 1.142 1.143 1.143 1.145 1.145
Barley 50%” 1.138 1.139 1.140 1.142 1.144 1.144
Control” 1.137 1.138 1.139 1.141 1.142 1.142

YKanjang made with barley bran.
YKanjang made with mix of barley bran and soybean.
9Kanjang made with soybean.
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Fig. 5. Changes in amino nitrogen contents of kanjang made with
barley bran during fermentation days.

@-@ Kunjang made with barley bran, O-O Kanjang made with mix
of barley bran and soybean, ¥ -¥ Kanjang made with soybean.
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Fig. 6. Total ion chromatogram of flavor components in kanjang made with barley bran during fermented for 90 days.
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Fig. 7. Total ion chromatogram of flavor compenents in karnjang made with mix of barley bran and soybean during fermented for 90 days.
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acid, 2-chloroethyl linoleate”} =< 3-8 A3t He] benzaldehyde, benzeneacetaldehyde, 4-vinyl-2-methoxy-phenol,

Table 2. Changes in flavor component of kanjang made with barley bran during fermented for 90 days

PN RT Compounds MW MF Peak area(%)
1 5.40 5-methyl-pyrimidine 94 CHN, 0.01
2 6.12 2-furancarboxaldehyde 96 CH,0, 29.3
3 720 3 4-dimethyl- 1h-pyrazole 96 CH,N, 0.15
4 7.31 methional 104 CH,08 0.16
5 7.77 4-methyl-5-hydroxymethyl-imidazole 112 C,H,ON, 0.03
6 8.10 benzaldehyde 106 CHO 0.02
7 8.28 5-methyl-2-furancarboxaldehyde 110 CHO, 332
8 9.71 benzeneacetaldehyde 120 CH;0 22.06
9 10.28 2-methoxy-phenol 124 C,H,0, 0.04

10 10.76 phenylethyl alcohol 122 CH,0 0.06
11 11.07 maltol 126 CHO, 0.02
12 12.79 n-furfurylidene-3-methylbutyl amine 165 CH,;ON 0.04
13 13.66 4-vinyl-2-methoxy-phenol 150 CH,0, 7.52
14 15.64 1-furfuryl-2-formyl pyrrole 175 C,H,O,N 0.05
15 16.24 dimethyl-1,2-benzenedicarboxylate 194 C,H,0, 0.04
16 16.88 5-(5-methyl-2-furanylymethyl-2-fura ncarboxaldehyde 190 C,H,0, 0.01
17 17.67 diethy! phtalate 222 C,H,,0, 047
18 18.59 tetradecanoic acid 228 CH,0, 0.01
19 19.74 palmitic acid 256 C,H.,0, 3.46
20 2121 dibutyl-1,2-benzenedicarboxylate 278 C,H,0, 0.12
21 22.04 methyl-9,12-octadecadienoate 294 C.H,,0, 3221
22 23.56 dioctyl-hexanedioate 370 C,H,0, 0.02
23 25.67 di~(2-ethylhexyl)phthalate 390 C,.H, 0O, 0.55

PN : Peak No., RT : Retention Time, MW : Molecular Weight.

Table 3. Changes in flavor component of kanjang made with mix of barley bran and soybean during fermented for 90 days

PN RT Compounds MW MF Peak area(%)
1 5.97 2-furancarboxaldehyde 96 CH,0, 15.05
2 6.06 3-furanmethanol 98 CH,0, 0.26
3 722 3,4-dimethy!- 1h-pyrazole 96 CHN, 0.13
4 7.31 methional 104 CHOS 0.37
5 8.10 benzaldehyde 106 CHO 0.10
6 8.25 5-methyl-2-furancarboxaldehyde 110 CHO, 0.66
7 9.62 tetramethylpyrazine 136 CH,,N, 0.34
8 9.71 benzeneacetaldehyde 120 CH,0 7.04
9 10.23 2-methoxy-phenol 124 CH,0, 0.23

10 13.66 4-vinyl-2-methoxy-phenol 150 C,H 0, 2.19
11 15.69 1-furfuryl-2-formyl pyrrole 175 C,H,O,N 0.20
12 16.24 dimethyl-1,2-benzenedicarboxylate 194 C,oH,,0, 0.62
13 16.33 pentadecane 212 C,H, 0.04
14 17.64 diethyl phtalate 222 C,H,,0, 19.72
15 19.71 palmitic acid 256 C,H;,0, 12.86
16 21.21 dibutyl-1,2-benzenedicarboxylate 278 C,H,,0, 0.34
17 21.29 ethyl-9-octadecenate 310 C,H;0, 0.83
18 2147 ethyl linoleate 308 C,H, 0, 338
19 21.78 2-chloroethyl linoleate 342 C,H;0,C1 2373
20 23.10 2,3-dihydroxypropyl-9,12-octadecadie noate 354 C,H, 0, 0.19
21 25.67 di-(2-ethylhexyl)phthalate 390 C,,H,;0, 179

PN : Peak No., RT : Retention Time, MW : Molecular Weight.
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1-furfuryl-2-formy pyrrole, dimethyl-1,2-benzenedicarboxylate,
diethyl phtalate, palmitic acid, dibutyl-1,2-benzenedicarboxy-
late, di-(2-ethylhexyl)phthalate =22 Jelsdt. 53], 354
o2 FAY ¥r)AdE9l 2-furancarboxaldehyde= 1-octen-3-ol
3 o] AP 2ASD FEE LIPE YPIST A
o nua o o A SUe AR wF 25 7
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o] A =% em, 2-furancarboxaldehyde, 1-(3-methoxy-phe-
nyl)-ethanone % tetramethylpyrazine®] o] 53] B3ri
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T g s 2% &7t afg- ggon FEx
A AYh. £FEE] At dFHgel e 1529 B
gom wazz|d FHsH §2EHAT. £ $HE P
AEe BYTARE Axd 7HdAE 2-furancarboxaldehyde,
benzeneacetaldehyde, 4-vinyl-2-methoxy-phenol, palmitic acid,
methyl-9, 12 octadecadienoate”} $Hgo] ¥ oI, RelF
At hFE 1: 1(ww)E EF3I A2 7432 2-furancar-
boxaldehyde, benzeneacetaldehyde, diethyl phtalate, palmitic
acid, 2-chloroethyl linoleate”} =2 ?}E}——c’* AA s Tl Kl
BAZ AXS 7P By5Ad dFE 1 lww=E
slod ARG V] 38R RS 2—ﬁ1rancarb0xaldehyde,
benzaldehyde, benzeneacetaldehyde, 4-vinyl-2-methoxy-phenol,
1-furfuryl-2-formy pyrrole, dimethyl-1,2-benzenedicarboxylate,
diethyl phtalate, palmitic acid, dibutyl-1,2-benzenedicarboxy-
late, di-(2-ethylhexyl)phthalate =22 el
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