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Flavor Pattern Analysis of Imported Wines Using Electronic Nose System
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Abstract

Flavor is one of the most important factors for determining wine characteristics and quality. Flavor pattern of
wines(brewed from America, France, Italy, Chile, and Australia) was analyzed by the electronic nose that is equipped with
12 metal oxide sensors. In the results, the flavor pattern of wines was discriminated according to their origins by the
principal component analysis(PCA). Each proportion of the first principal component score in the PCA plot was
94.79%(America), 73.62%(France), 99.06%(Italy), 96.74%(Chile), and 96.53%(Australia), respectively. Consequently, the
imported wines could be practically differentiated into one from the other origins by volatile properties, suggesting that
electronic nose could be successfully used for easy screening and quality evaluation of wines.
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Table 1. Aroma intensities (AR/Ry)” of sensors from American wine using electronic nose

Response of each sensor on U.S.A wine

Sensors

1-1 12 13 1-4 1-5 1-6 1-7 1-8
SYLG  0.090+0.001°” 0.102+0.002° 0.088+0.001° 0.104+0.002* 0.102+0.001° 0.104+0.002° 0.104x0.002°  0.099+0.001°
SY/G  —0.642+0.007" —0.751+0.009° -0.641+0.007" ~0.797+0.018° —0.801£0.004° —0.831x0.015° -0.845+0.016" —0.646+0.028"
SY/AA  -0.016x0.001° —0.019£0.001° -0.015:0.001° —0.018+0.001° —0.018+0.002° —-0.019+0.001° —0.019+0.001° —0.020+0.001°
SY/Gh  -0.280+0.003* —0.348+£0.008° —0.273+0.003* -0.373+0.009° —0.370+0.003" —0.389:£0.012° —0.395:0.010° —0.307+0.007

SY/gCTl —0.142+0.001° -0.1730.005° —0.132+0.002° —0.181+0.006° —0.174+0.002" -0.182+0.007° —0.185+0.004° —0.159£0.002°

SY/gCT -0.258+0.002° —0.298+0.007% —0.233+0.002° —0.300+0.004° —0.285+0.003° —0.290:+0.009°" —0.289::0.006 —0.280::0.003°

T30/1 0.947£0.001°  0.954+0.001" 0.945:0.002" 0.955:0.001°  0.954+0.000° 0.955+0.001° 0.955£0.001° 0.954+0.001°
P10/1 0.862+0.002°  0.886+0.002° 0.854x0.002° 0.888+0.003° 0.884+0.002° 0.885:0.004* 0.885:0.003* 0.883:0.003"
P10/2 0.626+0.003"  0.659+0.003* 0.678+0.004° 0.662+0.003° 0.654£0.003° 0.654+0.006" 0.654:0.004* 0.655+0.003"
P40/1 0.832+0.002°  0.859+0.002° 0.824+0.002° 0.862+0.003" 0.857+0.002° 0.858+0.005> 0.8580.003° 0.856:0.004°
T702  0.955£0.001" 0.961+0.001° 0.953z0.001° 0.962+0.001*° 0.961+0.000° 0.962+0.001* 0.962+0.001° 0.961+0.000°
PA2 0.973£0.000°  0.978+0.000° 0.971+0.001° 0.979+0.000° 0.978+0.000° 0.979+0.001*° 0.979:+0.000° 0.978+0.001"

D AR/Ry is the sensor response change.
® Values are the means of 4 replicates with +SD.

"¢ Means in the same row with different letters are significantly different.
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Table 2. Aroma intensities (AR/Ro)l) of sensors for French wine using electronic nose

Response of each sensor on France wine

Sensors
2-1 2-2 2-3 24 2-5 2-6 2-7 2-8 29
SY/LG  0.094:0004” 0.087£0.001°  0.088:0.001"  0.089:0.002  0.0830.004°  0.088+0.002°  0.089+0.001°  0,091:0.002°  0.089::0.001"
SY/G  -0.600:0.012° ~0.61320.009° —0.643:0.016° -0.674:0.017° -0.629:0.030% -0.682+0.012" —0.699:0.007° -0.726+0.012° —0.723:0.006°
SY/AA  -0.018£0.002° —0.015£0.001*° —0.016:0.000° -0.017+0.001® -0.015:0.001° -0.016+0.001" —0.016+0.001® -0.016+0.001" -0.015:0.001°
SY/Gh  —0.281:0.014 —0.264+0.003° -0277+0.009° -0.291x0.009" —0.261+0.021° —0.290+0.007 —-0.3000.006™ —-0.31620.005% -0.308+0.004°
SY/gCTL -0.14920011° ~0.13320.002° —0.135:0.003° —0.1400.005% -0.122£0.009° ~0.137:0.002° —0.139+0.003% —0.1430.003% -0.140:0.002"
SY/gCT -0.282+0.021° -0.247+0.004° -0.248:0.009" —-0.247+0.007° -0.2130.016* —0.232£0.002° —0.233:0.004° =-0237+0,004" -0.229+0.001°
T30/1 0.950:0.003"  0.945:0.000°  0.94620.001°  0.947:0.001®  0941:0.004°  0.946+0.000°  0.946+0.001°  0.948:0.001®  0.947+0.000"
P10/1 0.886:0.010°  0.866+0.001"  0.869+0.003°  0.871x0.004°  0.859:0.011°  0.866+0.001"  0.867+0.002°  0.871:0.002°  0.868:0.001°
P10/2 0.658+0.017°  0.627+0.001  0.630=0.004° 0.640£0.007°  0.618:0016°  0.625:0.002°  0.626:0.003™  0.630:0.003"  0.627+0.001"
P40/1 0.858+0.011°  0.835£0.001°  0.838+0.004°  0.840£0.005"  0.827+0.012°  0.835:0.001"  0.836+0.003°  0.840:0.002°  0.837+0.001°
T70/2 0.958:0.002"  0.954%0.001°  0.954:0.001°  0.955:0.001° 0.950:0.003°  0.954x0.000°  0.954:0.001°  0.956:0.001°  0.955:0.000"
PA2 0.976:0.000°  0.972£0.000°  0.973x0.001° 0976:0.001°  0.970:0.002°  0.973x0.000°  0.973:0.001  0.974:0.001®  0.974+0.000"
Y AR/Ry is the sensor response change.
? Values are the means of 4 replicates with +SD.
*7 Means in the same row with different letters are significantly different.
Table 3. Aroma intensities (AR/Ro)l) of sensors for Chilean wine using electronic nose
Response of each sensor on Chile wine
Sensors
3-1 32 3-3 3-4 35
SY/LG 0.088+0.002"? 0.0930.001° 0.094+0.002° 0.090:0.001% 0.092:£0.002%
SY/G -0.703+0.025° -0.813+0.023 -0.877+0.017° -0.851+0.004° -0.889+0.013°
SY/AA -0.018+0.001* -0.020+0.001* -0.020+0.001" -0.019+0.001* -0.018+0.000°
SY/Gh -0.31940.009" -0.367+0.014° ~0.4010.011° -0.379+0.003° -0.402+0.012°
SY/gCTl1 -0.145+0.006" —0.158+0.004° -0.170£0.005° -0.157+0.001° -0.164+0.007™
SY/eCT -0.168+0.008" -0.180:£0.003" ~0.186+0.005 -0.172+0.001* -0.177+0.007*
T30/1 0.957+0.001° 0.960:£0.000%" 0.961+0.001° 0.958+0.000" 0.959£0.001%°
P10/1 0.904+0.004° 0.910+0.001* 0.91120.003" 0.902+0.000" 0.906::0.004"
P10/2 0.69120.009% 0.698+0.003" 0.698+0.005 0.680+0.001° 0.6870.006™
P40/1 0.886+0.004° 0.893+0.001° 0.894+0.003* 0.884+0.001° 0.888+0.004™
T702 0.96120.001° 0.96320.000° 0.965+0.001° 0.962+0.000° 0.963+0.001°
PA2 0.979+0.001° 0.981+0.000™ 0.982+0.000° 0.980:£0.000° 0.981+0.000®

Y AR/R, is the sensor response change.
% Values are the means of 4 replicates with £SD.
*”° Means in the same row with different letters are significantly different.
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Table 4. Aroma intensities (AR/Rq)" of sensors for Italian wine using electronic nose

Roprlot REESREH

Response of each sensor on Italy wine

Sensors
4-1 42 4-3 4-4 4-5

SY/LG 0.075+0.001%? 0.085+0.001° 0.094+0.001° 0.076+0.001° 0.089+0.002°
SY/G -0.729:+0.004° -0.827+0.006" -0.916£0.010° -0.744£0.012° -0.861:£0.018°
SY/AA -0.015+0.001° -0.016+0.001* -0.018+0.001° -0.014+0.001* -0.018+0.001°
SY/Gh -0.287:£0.001° -0.354+0.003 -0.412+0.005° -0.291+0.007* -0.369+0.010°
SY/gCTI ~0.114£0.001° -0.142+0.001° -0.167+0.002° -0.1140.004° —0.147+0.003°
SY/gCT -0.129+0.002° -0.1520.003" ~0.174+0.002° —0.126+0.003 -0.153+0.005"
T30/1 0.949+0.000° 0.956+0.000° 0.960+0.001 0.948+0.001° 0.956:0.001°
P10/1 0.872::0.000° 0.892+0.001° 0.9030.002° 0.867+0.002° 0.895+0.002°
P10/2 0.633+0.002° 0.667+0.002° 0.680+0.004° 0.625+0.002° 0.666+0.004°
P40/1 0.85120.001° 0.8730.001° 0.885+0.002° 0.846+0.002° 0.875+0.002°
T70/2 0.9540.000° 0.960+0.000° 0.964+0.000° 0.954+0.001° 0.961+0.001°
PA2 0.973+0.000° 0.978+0.000° 0.980+0.000° 0.972+0.000° 0.978+0.001°

Y AR/R is the sensor response change.

? Values are the means of 4 replicates with +SD.

*7¢ Means in the same row with different letters are significantly different.

Table 5. Aroma intensities (ARlRo)l) of sensors for Australian wine using electronic nose
Response of each sensor on Australia wine
Sensors
5-1 5-2 5-3 5-4 5-5

SY/LG 0.099:+0.002° 0.095+0.002° 0.092+0.006 0.092+0.001* 0.094+0.002°
SY/G -0.966+0.020° -0.950:£0.013 -0.944+0.030° -0.916x0.011% -0.943+0.029"
SY/AA -0.020+0.001* -0.019+0.001° —0.0190.001° -0.018+0.001° -0.018+0.002"
SY/Gh -0.448+0.015 -0.430+0.009™ -0.423+0.022® -0.40120.009° -0.422+0.021*
SY/gCTI -0.182+0.009° -0.17120.004® -0.170£0.008" -0.159:£0.004* -0.1660.008"
SY/gCT -0.183+0.007° —0.174+0.006™ -0.173+0.005> ~0.160:£0.004* -0.167+0.006™
T30/1 0.961+0.001° 0.960+0.001° 0.958+0.003" 0.958+0.001° 0.959+0.002*
P10/1 0.910+0.003° 0.907+0.002° 0.907+0.003* 0.904+0.001* 0.91120.004*
P10/2 0.691+0.006" 0.682+0.004" 0.683+0.005™ 0.678+0.002° 0.687+0.007*
P40/1 0.892+0.004° 0.888+0.002° 0.890+0.002° 0.886+0.001° 0.892+0.005*
T70/2 0.966:0.001° 0.964+0.001* 0.963+0.003° 0.962+0.001* 0.964+0.001°
PA2 0.982+0.001° 0.980+0.001° 0.979+0.003° 0.979+0.000* 0.980+0.001°

1 .
) AR/R, is the sensor response change.

% Values are the means of 4 replicates with £SD.
"¢ Means in the same row with different letters are significantly different.
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