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Changes of Volatile Substances in Jindo Hong-Ju on Storage
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Abstract

This research was carried out to investigate the changes of volatile substances which influence on liquor

flavor whilé keeping the Hong-Ju on storage.

The contents of total acid and ethanol were reduced on long storage. The volatile components in the
Hong-Ju were shown in the order of acetaldehyde, fusel oil, acetate, furfural and methanol after a year,
while other substances were increased except furfural, and methanol was not detected. After two years, the
content of acetaldehyde was 21.4~58.4 mg% which is the similar level of that of one year. However, fusel
oil, whose main components are n-propanol, 2-methyl-1-propanol and 2-methyl-1-butanol was reduced to 0,71~
1.03 mg/m/ which is about 4~6 times than that of initial content, while furfural was reduced to 0.01~0.02

mg/ml.
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Table 1. Formula of ingredients for Hong-Ju fermentation

Samples Starter Raw materials of starter = Raw materials of brewing mash water
S—N; Nuruk wheat : barley (1:1)* rice (1) 35
S—N, Nuruk wheat : barley (1:1) barley (1) 35
S—N; Nuruk wheat : barley (1:1) rice : barley (1:1) 35
S—N, Nuruk barley (1) rice (1) 35
S—Ns Nuruk wheat (1) rice (1) 35
S-K, Koji rice (1) rice (1) 12
S—-K; Koji barley (1) barley (1) 1.2
S—-K; Koji rice : barley (1:1) rice : barley (1:1) 12

*( ): Mixing ratio (volume)

rice or barley steeping steaming
for 6 hrs at 20T for 1hr at 100TC

mashing mixing cooling

for 12 days at 22T Kokja and water at 30C

fermentation distiliation Hong-Ju

Elution of Gromwell
pigment
Fig. 1. Schematic procedure for the processing of Hong-Ju by Kokja method.

rice or barley steeping steaming
for 12 hrs at 20T for 1hr at 100T
seed mash
2.5% V/V)
2nd mashing 1st mashing cooling
added water for 48 hrs at 22T at 30T

koji and water

fermentation ‘ distillation r Hong-Ju
10 4 t 22T
for 10 days a Elution of Gromwell
pigment

Fig. 2. Schematic procedure for the processing of Hong-Ju by Koji method.
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Table 2. Operating condition of GC for flavor analy-
sis of Hong-Ju

Instrument Gas chromatograph
(Hewlett-Packard 5890 A)
Column Carbopack BAW 80~90 mesh
on 6.6% carbowax 20 M. glass
column. 6 ft (L), 2 mm (P).
Detector Flame ionization detector
Oven temperature 80~200(hold at 80C for 3 min.
-increase to 150T at rate of
5C /min.
-increase to 200C at rate of
10 /min.
-hold for 40 min.)
Injector temperature 180T
Detector temperature 200C
Injection volume 1w
Carrier gas N2(20 m//min.)
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Acetaldehyde, methanol, furfural, acetate, fusel oil
(2-methyl-2-propanol, n-propanol, 2-butanol, 2-methy-
1-propanol, n-butanol, 3-pentanol, 2-pentanol, 2-me-
thyl-butanol, n-amyl alcohol}2 GCZE #4J3}gjoH
FHzx7L Table 29} 7t}
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Table 3. Changes of total acid and ethyl alcohol content in Hong-Ju on storage

Period Samples
Components (year)

S—Nl S—Nz S—N3 S_N4 S"‘Ns S_K1 S—Kz S-‘Ka
Total 0 0.15 0.17 0.10 0.12 0.13 0.09 0.18 0.13
Acid (%) 1 0.24 0.45 0.36 048 0.33 0.22 0.52 0.25
2 0.10 0.11 0.08 0.09 0.07 0.03 0.09 1 0.05

Ethanol(%) 0 353 332 41.6 39.6 40.0 51.6 416 44.2

1 339 319 40.0 379 36.9 49.2 39.9 421

2 329 309 39.0 359 357 48.3 39.0 411

Table 4. Changes of flavor substances in Hong-Ju on storage
Period Samples
Components (year)

S"'Nl S'—Nz S“N3 S_N4 S_N5 S"“Kl S_Kz S_‘Ks

Acetaldehyde 0 20.0 7.2 10.0 12.7 20.7 7.69 320 8.6

(mg%) 1 69.6 19.2 341 28.7 494 204 85.9 21.3

2 584 214 438 253 40.8 244 58.3 27.0
Methanol 0 0.02 0.01 0.02 0.02 0.02 0.02 0.02 0.02

(mg/ml) 1 - — - - — - - —

2 — — - _ — - — _
Acetate 0 0.06 0.08 0.07 0.13 0.07 0.05 0.10 0.07
(mg/ml) 1 0.12 0.23 0.25 0.23 0.16 0.13 0.30 0.18
2 0.24 041 0.46 0.48 0.32 0.26 0.52 0.36
Furfural 0 0.03 0.03 0.03 0.03 0.02 0.03 0.03 0.03
(mg/ml) 1 0.02 0.03 0.02 0.02 0.02 0.02 0.03 0.02
2 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.01
Fusel Oil 0 0.75 091 1.15 1.01 0.98 1.18 1.23 1.13
(mg/ml) 1 0.98 1.26 1.36 1.19 118 1.29 1.34 1.20
2 0.72 0.79 0.99 0.83 0.71 0.97 1.03 0.97
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Table 5. Changes of fusel oil components in Hong-Ju on storage

Period Samples
Components (vear)
(mg/rnl) S—Nl S_Nz S—N3 S_N4 S‘_Ns S—K1 S-Kz S’_Ks
2-Met-2-Propanol 0 NOT DETECTED
1 "
2. "
n-Propanol 0 0.30 0.56 0.40 0.35 0.29 0.25 0.27 0.24
1 0.24 0.62 041 0.36 0.28 0.25 0.27 0.23
2 0.09 021 0.15 0.12 0.07 0.08 0.08 0.10
2-Butanol 0 NOT DETECTED
1 L
2 n”
2-Met-1-Propanol 0 0.18 0.13 0.26 0.23 0.31 0.33 0.24 0.34
1 0.24 0.17 0.28 0.256 0.31 0.34 0.25 0.33
2 0.16 0.12 0.18 0.16 0.16 0.22 0.16 0.22
n-Butanol 0 - - 0.01 0.01 = 0.02 - 0.02
1 0.02 - 0.03 0.03 0.03 0.03 0.02 .0.03
2 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
3-Pentanol 0 0 - - - - - - -
1 0.03 0.02 0.03 0.02 0.03 0.03 0.04 0.02
2 0.03 0.02 0.02 0.02 - 0.02 0.03 0.02
2-Pentanol 0 0 - - - — - - -
1 0.02 - - - 0.02 - 0.02 -
2 0.02 - 0.02 0.02 0.02 0.02 0.05 0.02
2-Met-1-Butanol 0 0.27 0.22 048 042 0.38 0.58 0.52 0.53
1 043 045 0.61 0.53 0.51 0.64 0.74 0.59
2 0.39 041 0.59 0.48 043 0.60 0.68 0.58
n-amyl alcohol 0 NOT DETECTED
1 "
2 "
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Acetaldehyde®] ®E&F gapsle 1d A3 Fo
19.2~859 mg%Z °oF 2~3u] Zs}slgiont 2 AT
Fole 19 REF FF9 2 F=paeld Uiz
o9kt

Acetaldehyde t}go 2 W2 3hufo] 7Ex Ay
22+ fusel oilojglvdl ZE dZLEQ fusel oil
2 ethanol I whEviRE FaAPHCM R
o} Kojiio2 Ax3 FF7) Egted SKyob 1.23
mg/mE 71 & FE Bz, 2 988 3
FE-2 o) 43 A2 SNio] 0.75mg/miE 7R
e S Byt

Fusel oil®] ¥&%F izl 1d A e A
AlgTAA 7t Frlshe AgE veyeoy 23 A
3} Fojl 0.71~1.03 mg/mi2 A %7) F=kEc) 053~
16.2%7} 748kt

Acetatex= 0.05~0.13 mg/m/ 24| A|g7HE & 3}
o1& vehliA] ¢gkor]) BEY|Zbe] oAl et
A 7kt 1 A3 FolE 0.12~0.30 mg/ml,
23 A3} Felle 024~052 mg/miE oF 4~687} =
71etadch. Acetateo] 27184 39 A7 HAA
gole] & A¥}e T AoE Y4k

39 vlgk =9 fufural®} methanol®] 7-$olx=
AAFBTFAA 0.01~0.03 mg/m/E Jeltsd BES
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19 A7 FREE AREFNA AEHA @5k

3. EF HES fusel oil M9} ui3}

27 BEF fusel oil 419} W 3= Table 59} 2t}

2-methyl-2-propanol, 2-butanol ¥ n-amylalcohol2 7
25A] ¢9ter] 2-methyl-1-butanol, n-propanol 2 2-
methyl-1-propanole] £33 fusel oil®] FA¥F-olgdct
£ 3] 2-methyl-1-butanol-& Kojit] &2 A 23 3o A}
0.52~058 mg/m/2A FTAPPHc} ¥ FFL BQw
REZ|ZE0] AAj gl Frlshe FEgE el
o

n-propanol®} 2-methyl-1-propanol-- 13 33 Fo
= 2% ved S Jepiey 29 A
% o= n-propanold ¢F 2~3u| AEE FA A}
41 2-methyl-1-propanol-2- n-propanolel] H|sjA+= 7t
adhe AFe) A GE & F Ut o9 e
n-propanol®} 2-methyl-1-propanol®] 74 @A Yo-
shizawa$?9 $}2~7] A% n-propanol % isobutyl
alcohol5- fusel oil ¥ 3o =g 74, T3
ARAFE #7143 fusel oil AE-Eo] esterificationo
A3 A FHFY Wk 23 A F) dle
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Aoy Alzg¥r}®. vl 3-pentancl®} 2-pentanole
S-N:E A)2)8 A BTFoI4 0.02~003 mg/mi7} A&
=itk £ n-butanole 24 AT Felle HAEF
A 003 mg/mlE 7t Frbehe AsE vellglch

Iv. 8 <

€9 o) FFS v|A= AR HFsle] A
EFFe HEF O 3 WIS FAEY e oS
¥} zch Ethanol#} total acid €3 REST Z4¥
A Jehlola, FHuAdEe] IR acetaldehyde,
fusel oil, acetate, fﬁrfural, methanol £ % Jjehyt=
g 13 A3 ¥ methanold &= A 9¥gkx fufural
< A&7 gE AEe e A4S 2o 2d
73} Foll= acetaldehyders 214~584mghZz 19
A3 Fo} w3 5 o]¢g.2.n n-propanol, 2-methyl-
1-propanol, 2-methyl-1-butanole] FAJ &8 o] F+= fu-
sel oil& 7rad4E veblo] 0.71~1.03 mg/ml &3}
< Ryc) Acetate AlS F7FEANS 2o 0.24~0.52
mg/mlEA 7] Fekuct 4~6u) Zrbstlon fufu-
ral& 0.01~0.02 mg/m/2 748t}
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