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Analysis of Characteristics and Aroma Pattern of Powdered Chungkookjang from
Hot-Air and Freeze Drying

Hyo-Suk Lee’, Ha-Young Nam’ and Ki-Teak Lee”

IDept. of Farming Foster Section, Gongju City Agricultural Technology and Extension Services Center, Gongju 814-862, Korea
ZDept. of Food Science and Technology, Chungnam National University, Deajeon 305-764, Korea

Abstract

Two types of powdered chungkookjang, were prepared by a hot air-drying process, and the freeze-drying, and com-
position and aroma patterns were examined. The fresh chungkookjang was composed of 53.8% moisture, while the hot
air-dried and freeze-dried powdered chungkookjang contained 5.2% moisture, 39.3~39.4 % crude protein, 18.6~18.7%
crude lipid, 4.7~5.0% crude ash, and 31.7~32.2% carbohydrate. The pH of the each powered chungkookjang was similar,
ranging from 6.5 to 6.7. The freeze-dried powdered chungkookjang showed the highest lightness (67.30), yellowness (59.37)
while the highest redness (43.1) was observed in the hot air-dried chungkookjang. Each chungkookjang was analysed by
an electronic nose with metal oxide 12 sensors and SPME-GC/MS. The response by the electronic nose was analysed by
principal component analysis (PCA). The proportion of the first principal component was 90.47%, suggesting that each
aroma pattern of the prepared chungkookjang was discriminated. SPME-GC/MS was used to identify the pyrazines. The
percentage of pyrazines observed in the fresh chungkookjang, freeze-dried powdered chungkeokjang, and hot air-dried
powdered chungkookjang was 6.6, 3.8 and 15.9%, respectively. A higher overall preference was obtained from the hot
air-dried powdered chungkookjang than with the freeze-dried powdered chungkookjang.

Key words : Powered chungkookjang, electronic nose, SPME-GC/MS, aroma pattern.
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Table 1. Proximate compositions, pH, color of fresh
chungkookjang and powdered chungkookjangs by diffe-
rent drying methods

- Fresh Drying method
Composition

(%) Ch“{‘gko"k' Hot Freeze-

Jang air-dried” dried”

Moisture 53.8° 52° 52°
Crude protein 20.5 39.4° 39.3°
Crude fat 57° 18.7° 18.6°
Crude ash 25° 5.0° 4.7
Carbohydrate 17.5° 317 322°
pH 6.5 6.6 6.7
L" value 2) b a
(lightness/darkness) 3.1 8.4 67.3
a value b a b
(redness/greenness) 8.8 43.1 82
b value ¢ ' \ a
(yellowness/blueness) 311 49.9 594
Total color 62.1° 88.1° 90.1°

difference( AE)

D Drying methods(hot-air and freeze) are described in Materials
and Methods.

2 25¢ Vialues in the same row with different superscripts are sig-
nificantly different by Duncan's multiple range test (p<0.05).
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Table 2. Response of each sensor on the fresh chungkookjang and powdered chungkookjangs by different drying methods

Sensor o Response of each sensor”)
Description

Type Fresh chungkookjang Hot air-dried Freeze-dried
SY/LG Fluoride, chloride 0.05£0.003? 0.009:£0.002° 0.020.001°
SY/G Ammonia, sulfur -0.034+0.003° -0.01+0.002° -0.022+0.001°
SY/AA Non polar volatiles -0.00320.003" 0.000+0.004" -0.002+0.003"
SY/Gh Aromatic ©-0.0120.001° -0.003+0.003* . —0.007+0.001°
SY/gCTI Organic solvent -0.009::0.001° -0.003+0.004* —0.005+0.001°
SY/gCT Non polar volatiles -0.006+0.001* -0.001+0.005" —0.004+0.003°
T30/1 Organic solvent 0.153+0.005" 0.099+0.002° 0.1780.005°
P10/1 Non polar volatiles 0.104+0.004° 0.062+0.002° 0.092:0.003°
P10/2 Non polar volatiles 0.143+0.004° 0.073+0.002° 0.127+0.002°
P40/1 Fluoride, chloride 0.086+0.003° 0.048+0.001° 0.071+0.002°
T70/2 Cooking control 0.157+0.006" 0.099+0.002° 0.179+0.005"
PA2 Organic solvent 0.338+0.01° 0.257+0.004° 0.377+0.012°

D Response of each sensor in electronic nose is expressed by delta Rgy/Rar. R is resistance values of the sensors.
2 2b¢ Means within the same row with different superscripts are significantly different at p<0.05.
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Fig. 2. GCMS Chromatograms of pyrazines from fresh chungkookjang and powdered chungkookjangs by different drying methods.
A fresh chungkookjang, B: hot air-dried chungkookjang, C: freeze-dried chungkookjang.

MCounts!% (A)
1003
0,75—5
050 RT: 16.503~16.721
Area% : 96.7
R \ T J
o,coé— Lm_._.—_._:-‘_. .,: L lu k A 4
MCount iy
®)
1003
D.75—§
050_ RT: 20.007~20.326
Area% @ 99.01
0263
o,ooé__;% A N . 1 1 N

T

Fig. 3. GC/MS Chromatograms from the standard compounds of 2,5-dimethylpyrazine and.2,3,5-trimethylpyrazine.
A: 2,5- dimethylpyrazine, B: 2,3,5-trimethylpyrazine.
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Table 3. Relative contents(area%) of pyrazines in the fresh
chungkookjang and powdered chungkookjangs by different
drying methods

Area %
Retention
Component ﬁ‘f‘e chlf;;s(}:)ok Hot air- Freeze-
(min) : dried  dried
Jang
2,5-dimethylpyrazine 16.5 1.2 04 1.6
2,4-dimethylpyrazine 16.7 nd" 04 nd
Trimethylpyrazine 19.9 25 32 1.1
Tetramethylpyrazine 22.9 29 11.0 1.2
3,5-diethyl-2- -
,5-diethyl-2-methyl 254 nd 09  nd
pyrazine
Total 6.6 15.9 3.8

Y nd: not detected.
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Table 4. Sensory evaluation of fresh chungkookjang and
powdered chungkookjangs by different drying methods

_ Fresh Drying method

Contribute .
chungkookjahg Mot air-dried  Freeze-dried

Color 3.7 5.3° 42’
Flavor 29° 57 42’
Taste 3.8° 52° 46>
Texture 4.1° 49 41°

) a
Overall 3.0° 5.0° 45
acceptance

D 2b¢ Means in the same row are not significantly different (p<
0.05).
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