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Identification of Producing Region at Eastern Foot of Helan Mountain
Based on Electrical Parameters in Cabernet Sauvignon Wine
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Abstract; Spontaneous fermentation dry red wines of Cabernet sauvignon collected from five sub-
producing areas ( Yinchuan, Qingtongxia, Hongsibao, Shizuishan and Nongken) in the eastern foothills
of Helan Mountain of Ningxia were selected as the materials. The basic physical and chemical indicators
and electrical properties were measured, the differences of electrical properties among different producing
regions were analyzed, and the characteristic frequency and effective electrical parameters to identify
wines from different producing regions were screened. The aim was to explore the ability to identify wines
from different sub-production areas in the eastern foothills of Helan Mountain in Ningxia based on
electrical characteristics, in order to provide a method for simple, fast and effective identification of wine
production regions. The results showed that there were significant differences in the physiochemical
indicators of wines among the five sub-regions of Helan Mountain in Ningxia. Wine from Nongken region
had the highest titratable acid content and the lowest reducing sugar content. The wine from Yinchuan
had the lowest volatile acid sugar content, while the wine from Shizuishan had the highest alcohol
content. Through correlation analysis, analysis of variance and multiple comparisons, the characteristic
,» X, C, and Q were selected to

distinguish wines from different regions at 2 V. The results of principal component analysis and

frequency of 0.1 kHz and the effective electrical parameters 7, L

discriminant analysis showed that the five sub-production regions of the eastern foothills of Helan

Mountains could be clearly distinguished by the electrical parameters of wine. The prediction model
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established by Fisher — LDS had the correct rates of return test and cross validation of 100% . Therefore,

it was feasible to identify wine producing region by wine electrical characteristics.

Key words: identification of wine-producing region; Cabernet sauvignon; spontaneous fermentation

wine; electrical properties; principal component analysis; discriminant analysis
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Tab.1 Physical and chemical indicators of Cabernet sauvignon dry red wine from different sub-producing regions
at eastern foot of Helan Mountain

X pH {H WEER AR/ (g L) EERE SR/ (g L) BWRMER/ (g L") HKE L/ %
R IX (3.82+0.015)* (6.35+0.138)" (0.57 £0.087)" (0.29 £0.029)" (9.6 £0.291)"
A e 7= X (3.87 +0.032)* (5.75+0.041)" (0.47 £0.026) " (0.40 +£0.012) (9.9 +£0.296)"
KB IX (3.75+0.029)* (7.07 £0.060)* (0.25 +£0.015)° (0.47 £0.038)" (10.1 £0.208)"
TR X (3.78 £0.046) * (6.29 +0.155)" (2.23 £0.122)*° (0.38 £0.044) (8.7 +0.318)°¢
A3 B 1= X (3.81 +0.064)" (6.13 £0.429)" (2.35£0.058)" (0.30 £0.046)" (12.1 £0.410)°

T AR B R R AR TR 38 A5 AN [ DX o] B 8 35 22 5% (P <0.05) .
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Tab.2 Pearson correlation coefficient of electrical characteristics in wine

L 2E 58 z R, L, X c, 0 D
z 1 0. 999 0.336 0.215 0.227 0.081 -0. 101
R, 0.999 1 0.337 0.223 0.234 0. 099 -0.119
L, 0.336 0.337 1 0.037 0.691 0.214 ~0.251
X 0.215 0.223 0.037 1 0.729 0.842 ~0.320
c, 0.227 0.234 0.691 0.729 1 0.757 -0.396
Q 0.081 0. 099 0.214 0.842 0.757 1 -0.570
D ~0. 101 -0.119 -0.251 -0.320 -0.396 -0.570 1
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Tab.3 ANOVA of electrical parameters of wine at different frequencies among different regions
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SR8 F P F P P F P F P
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Variations of different producing regions on electrical characteristics of Cabernet sauvignon dry red

wine in eastern foot of Helan Mountain at 0. 1 kHz frequency
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Fig.2  Principal component analysis of electrical parameters
of Cabernet sauvignon dry red wine in different regions

at eastern foot of Helan Mountain
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Tab.4 Results of general discriminant analysis of wines from different producing regions
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