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Abgtract

The study is to predict fermentation time of Korean style soybean paste by portable electronic nose that has
six metal oxide sensors. Korean style soybean paste using Aspergillus oryzae was fermented at 15°C, 20°C
and 25°C. The changes of sensitivity by electronic nose, amino nitrogen and reducing sugar were observed
during fermentation. Sensitivities of six metal oxide sensor were decreased with increase of fermentation
time while amino nitrogen was increased. Sensor #3 and #4 showed good correlation between sensitivities
of the sensors and fermentation time (1°=0.71~0.95). And the good correlation between sensitivity by elec-
tronic nose and the produced amino nitrogen was shown until soybean paste was fermented. Portable elec-
tronic nose using metal oxide sensor (#3 and #4) could predict fermentation time of Korean style soybean

paste.
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Table 1. Material for the fabrication of the metal oxide
sensors in the portable electronic nose

Sensor Materials for metal oxide sensor
#1 WO, :Pd=99:1 wt%

# 2 Sn0-: Pt=99: 1 wt%

#3 Sn0;: TiO, : SbyOs : Pd=84: 10:5:1 wt%

# 4 (Sn0,: TiO;: Sby0s: Pd=84:10:5:1 wt%}+
Pd coating layer

# 3 Zn0 : AL,O;=90:10 mol%

#6 Sn0; : PACL=99.9:0.1 wt%
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Fig. 1. Apparatus for dynamic head space analysis by the portable electronic nose.
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Fig. 2. Changes in reducing sugar of Korean style soy-
bean paste during fermentation. M—M: 15°C during
fermentation, A—2: 20°C during fermentation, O—QO:
25°C during fermentation
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Fig. 3. Changes in amino nitrogen of Korean style soy-
bean paste during fermentation. ®—M: 15°C during

fermentation, A—A\: 20°C during fermentation, O—C:
25°C during fermentation
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Table 2. Effect of fermentation temperature of Korean
style soybean paste on changes of sensitivity at various
metal oxide sensors of electronic nose

15°C 20°C 25°C
Sensor Change Change Change
of r of r of r
sensitivity” sensitivity sensitivity

#1  -0.0078 0.8631 -0.0102 0.7795 -0.0312 0.8868
#2  -0.0085 0.7967 -0.0113 0.7127 -0.0396 0.8732
#3  -0.0703 0.9060 -0.0134 0.7097 -0.0491 0.9537
#4 00113 0.9099 -0.0151 0.7243 -0.0538 0.9527
#5  -0.0048 0.6866 -0.0070 0.6071 -0.0178 0.7496
#6  -0.0074 0.7778 -0.0106 0.7021 -0.0314 0.7967

"changes of sensitivity=A (R,/R,)/fermentaticn time.

Table 3. Changes of sensitivity by the electronic nose for several major volatile components in Korean style soybean paste

Amount Sensor
Component

(ppm) #1 #2 #3 #4 #5 #6
Ethylacetate 0.1 1.0000 0.9341 0.6450 0.6382 0.9244 0.9545
1 1.0092 0.9392 0.2638 0.2991 0.9042 0.9396
10 0.9650 0.8414 0.0496 0.0559 0.9150 0.9293
2-Propanol 0.1 1.0106 0.9713 0.5945 0.6541 0.9400 0.9619
1 0.9511 (.8357 0.1055 0.1215 0.7862 0.8448
100 0.5562 0.3082 0.0230 0.0245 0.2703 0.3227
2-Fran carbax- 10 0.9993 0.8338 0.3799 0.3933 0.8218 0.8937
aldehyde 100 (.9937 0.7998 0.2925 0.3041 0.8017 0.8641
1000 0.9772 0.7539 0.2121 0.2243 0.8190 0.8595
Methylbenzene 10 0.9844 0.9272 0.5041 0.4721 0.9074 0.9114
100 0.9180 0.8616 (1.3640 0.3051 0.8918 0.8697
1000 0.8829 0.8551 0.3478 0.2888 0.7172 0.1935
3-Methyl-1-butanol 0.1 1.0106 0.9546 0.6206 0.6383 0.9263 0.9458
1 0.9974 0.9008 0.2111 0.2220 0.8852 0.9019
10 0.9869 0.8449 0.1119 0.1161 0.8607 (1.8328
Hydroxy-2-butanone 1 1.0114 0.9374 0.7444 0.7516 0.9005 0.9394
10 1.0066 0.9223 0.7599 0.7691 0.8959 0.9547
100 0.9998 (.8863 0.6163 0.6217 0.8162 0.8856
2,3-butanediol 1 1.0020 (1.8896 0.6542 (.6559 0.8208 0.9104
10 0.9973 0.8750 0.8553 0.8501 0.8422 0.9152
160 0.9981 0.8937 0.5916 0.6198 0.8436 0.8954
1000 1.0073 0.8992 0.6431 ).6559 0.8520 (.8692
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Fig. 4. Sensitivities by electronic nose for Korean style
soybean paste at 15°C during fermentation. @—@: sen-
sor #1, [—{0: sensor #2, A—aA.: sensor #3, V—V: sen-
sor #4, —@: sensor #5, OO sensor #6
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Fig. 5. Sensitivities by electronic nose for Korean style
soybean paste at 20°C during fermentation. @ —@: sen-
sor #1, T}-{1: sensor #2, A—A: sensor #3, /—/: sen-
sor #4, —4: sensor #5, O—O: sensor #6
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Fig. 6. Sensitivities by electronic nose for Korean style
soybean paste at 25°C during fermentation. ®—@®: sen-
sor #1, [3—{1: sensor #2, A—A: sensor #3, V—: sen-
sor #4, —@: sensor #5, O—O: sensor #6
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Fig. 7. Correlation of sensitivities by electronic nose and
amino nitrogen content of Korean style soybean paste
at 15°C, 20°C and 25°C during fermentation. ®: 15°C
#3 (1'=0.783, y=-0.00193x-0.6590), [J: 15°C #4 (r’=0.756,
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0.790, y=-0.00216x-0.6424)
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