5 45 % 5 19 ) i Tl B Vol. 45 No. 19
2024 4F 10 H Science and Technology of Food Industry Oct. 2024

FrE o, g e, AR, &L B LR ™ X 5 SR 2 A T 7 b U B 5T (9], & Tl Bz, 2024, 45(19): 278-285. doi:
10.13386/j.issn1002-0306.2023100186
KALI Jianrong, MA Haiyan, ZHANG Wei, et al. Research on the Identification of Matheran Wine Region in the East Foot of Helan

Mountain[J]. Science and Technology of Food Industry, 2024, 45(19):278-285. (in Chinese with English abstract). doi:
10.13386/j.i1ssn1002-0306.2023100186

* ST -

2 INARE T X D5 = i
¥l

FEXR, i,k F,% MW, T, ok 5,8 %
(1.F AR = S R A S AWM B AR R AT, F B4 750002;
2T BRI RFRE, T AL 750021;

3.F BRMAF AR L TR 5 IR RPT, T B4R 750002)

M E: B8 UTANZLARARATARLEZELRNABAARLM L, AR HEY &, AL RZE9E
HAE, Hits, AREREEATYALZANRERBE DA Zin AT TR, vk £Ea2FBR, 54
KT, WEARALBRSAFARLELS LR HEAES 4S5, YN E HBEPTFHTELSE R IC,
0"O{i, K M Fisher KM AIA 47k, MARATRIRALE, FHAZTHRNHBSRFNEE, X &, A
BERALELANAOBABIRTELENB NG, B °CCLE PC>Hih d°C, ZH£2AE - WRRKE;
o0 KRRk A B EH T SO>F EH B F 9%0>K+ 60, As. B. K. Li. Mn. Ni. Pb. Rb. Sb. Sr. Ti. Cs T%
BAPAFRAELEIF 2R (P<.05) , 0°C. "0 A Ba. Ca¥ BT WAL ELEARARARNELEE £ F
(P>0.05) . ATa., AATRZEMEGH FH B~ RAFEA G IEH A A RAH 40%, AT F5h1EARHE,
ABRRAEEELTHAEYERAINESH 95.6%. 44ib: THAETHRELSREFZRGH D EHLGH
HAGHR, 128k, RARRBMLE RAAEA D RE KR A 5B = A5 69 H K A547.
FEERRZLAENEGE, TR, BERMLE, ¥ #HhLE, FHIRF)

FE4r3S:TS262.6 SCEfARINAD: A XEHE:1002-0306(2024)19-0278—08
DOI: 10.13386/j.issn1002-0306.2023100186

Research on the Identification of Matheran Wine Region in the East
Foot of Helan Mountain

KAI Jianrong', MA Haiyan’, ZHANG Wei’, CHEN Xiang', WANG Caiyan', ZHANG Jing',
LI Caihong', GE Qian""

(1.Institute of Quality Standard and Testing Technology for Agro-Products of Ningxia, Yinchuan 750002, China;
2 Ningxia Polytechnic, Yinchuan 750021, China;
3.Institute of Agricultural Resources and Environment, Ningxia Academy of Agricultural and Forestry Sciences,
Yinchuan 750002, China)

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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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°
Cd 0.00029+0.000050° 0.00024+0.00020° 0.00024+0.00020° 0.00026+0.00020° 0.00036+0.00020°
Ce 0.0000830.00010° 0.00028+0.00040° 0.00068+0.0010° 0.00041+0.00090* 0.00020-+0.00030°
Co 0.0040+0.0017° 0.00350.0012° 0.0032+0.00060° 0.0032:£0.0016° 0.0035+0.0013°
Cr 0.014+0.0028" 0.017+0.013* 0.012:£0.0040° 0.0100.0030° 0.012:£0.0030°
Cu 0.19+0.11* 0.1140.10° 0.10+0.063" 0.13+0.081° 0.13+0.049*
K 1140+270° 1174223 1110+111° 1227+179* 1374+251°
Fe 2.49+0.45° 2.02+0.49° 2.16+0.83" 1.83+0.54* 2.48+0.60°
Li 0.18+0.034° 0.14+0.062° 0.085+0.022° 0.079+0.046" 0.067+0.015"
Mg 162.9+6.9* 162.3+20.1° 159.3+26.4° 155.5421.3° 155.6+21.2°
Mn 1.58+0.21° 1.33+0.30° 1.15+0.25° 1.20+0.28° 1.24+0.41°
Mo 0.0046+0.0034 0.0046+0.0015* 0.0037+0.0011° 0.0039::0.0020° 0.0036+0.0023*
Na 19.049.1° 23.0+17.5° 19.0+8.5 14.3+13.5 12.8+9.5
Ni 0.022+0.0052 0.0230.0093" 0.018+0.0039® 0.016+0.0045° 0.019+0.0032®
Pb 0.0042+0.0027° 0.0049+0.0016™ 0.0072+0.0032° 0.0051+0.0021% 0.0067+0.0018
Rb 1.35£0.36* 0.82+0.37" 0.63+0.10° 0.92+0.21% 1.05+0.20°
Sb 0.00027+0.00028° 0.00018+0.00010% 0.00017+0.00011* 0.00014+0.00014% 0.00012+0.000082°
Sr 5.03+2.35" 3.38+1.94° 1.85+0.41¢ 1.95+0.69¢ 1.85+0.20°
Ti 0.035+0.012° 0.028+0.0076™ 0.023+0.011° 0.027+0.0077® 0.026+0.0069*
A 0.00081+0.00026° 0.0025+0.0046° 0.0046+0.0078" 0.00089+0.0010° 0.00058+0.00026°
Zn 0.29+0.13" 0.37+0.17° 0.36+0.10° 0.34+0.12° 0.31+0.18"
Cs 0.009140.0057° 0.0040+0.0027° 0.0038+0.0019° 0.00540.0030° 0.0054+0.0038°

T R PR A B BRI 225 [FAT AR )/ NG SRR Rl —TT 3R AR AN A7 DR A A9 22 5 384k (P<0.05) .

1110~1374 mg-kg ', H:¥K J& Mg, Ca. Na, B, Fe,
Mn. Sr. Rb & &= F 1 mg-kg™', Mo, Co. As., Cd.
Ce. Pb. Sb. Cs fl VL ZE & &=/NT 0.0l mgkg '
Ba. Ca. Cd. Ce. Co. Cr. Cu, Fe. Mg. Mo, Na. V.
Zn 13 P Y on R AR F 77 XA 0 i 2 2 5 (P>
0.05), As TR fE LI F 08 5 T f ik = X 22 55 b 2
(P<0.05), £ZL=F L T=IX B, Mn. Cs JG % 5 H A= X
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