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Abstract: Objective: To explore the feasibility of using stable carbon and oxygen isotopes and mineral elements in small-
scale regional wine production identification, the fractionation characteristics of stable isotopes of carbon and oxygen in
wine of Matheran single wine from different sub-producing areas at the eastern foot of Helan Mountain in Ningxia were
studied. Methods: Forty-five samples of Massellan single wine from 5 sub-producing areas of Hongsipu, Qingtongxia,

Yongning, Helan, and Zhenbeipu were selected to analyze the mineral element contents and the values of 6"°C and 0.
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The fisher linear discriminant analysis method was used to establish a wine region discriminant model based on stable

isotopes and mineral elements. Result: Carbon and oxygen stable isotopes exhibited significant fractionation during wine

fermentation, with a total 5"°C>ethanol §'*C>glycerol 5"°C, and the three showed a certain degree of homology. The order of
the 6'%0 size was grape juice §'*0>wine 6'*O>water 6'*0. As, B, K. Li. Mn, Ni, Pb, Rb, Sb, Sr, Ti and Cs showed
significant differences between some production areas (P<0.05). There was no significant difference in the distribution of

6"C, 60, Ba, Ca and other 13 mineral elements among different regions (P>0.05). The accuracy rate of origin

discrimination based on stable carbon and oxygen isotopes was only 40%, while the accuracy rates based on mineral

elements and carbon and oxygen stable isotopes combined with mineral elements were both 95.6%. Conclusion: Mineral

elements can distinguish wine samples from different sub-producing areas effectively. Stable carbon and oxygen isotopes

cannot be used to identify the producing areas of wine from different small-scale regions.

Key words: wine at the eastern of Helan Mountain; sub-producing area; stable isotope; mineral elements; origin
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Table 1 ¢"C in different substrates of wine (%o)
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Table 2 "0 in different substrates of wine (%o)
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H Rk —7.27£3.53 5.03+4.13b" 3.40+1.29%
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B —8.57+0.80% 5.06£1.27° 2.88+0.70°4
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Fig.1 Correlation of 6"°C in different substrates of wine
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Table 3 Mineral element content in wine from different sub-producing areas (mg'kgﬂ)
_ g
TR -
FARS T 4k KT B LR
As 0.0027+0.0015° 0.0058+0.0026" 0.0048+0.0025® 0.0041+0.0010™ 0.0037+0.0017°
B 20.244.6" 12.145.9 11.3£2.3° 11.3+1.3° 12.0+5.3°
Ba 0.18+0.030° 0.19+0.020° 0.20+0.050° 0.20+0.040° 0.19+0.040°
Ca 73.5+24.4° 64.1+13.4* 65.1£11.6° 66.6+6.3 60.5+4.1°
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