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Recent Progress in Identification Techniques for Wine Geographical Origin
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Abstract: At present, the wine market in China is booming day by day, and geographical origin traceability has been
used as an important criterion for evaluating high-quality wine. Therefore, the development of technologies for tracing the
geographical origin of wine will help strengthen market supervision and protect consumer interests. This paper summarizes
recent progress in the development of technologies for identifying the geographical origin of wine, with focus on future
trends in the development of wine geographical origin identification technologies based on mineral element fingerprint,
stable isotope labeling and secondary metabolites. At the same time, the problems existing in wine geographical origin
identification are discussed, aiming at promoting the establishment of an improved identification technology for wine
geographical origin and the prosperity and development of the wine market in China.
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HAT, FH T 00 6 % 0 5 7 2= I A A K
JE TR G TE (flame atomic absorption spectrometer,
FAAS) £, A4 5 7 Wl 73 6 6 FEAX (graphite
furnace-atomic absorption spectrometer, GF-AAS) . H
A S B TR R B (inductively coupled plasma-
atomic emission spectrometry, ICP-AES) 1X. ICP-Ji¥
KA (ICP-optical emission spectrometer, ICP-OES)
{%. ICP-Jfiif (ICP-mass spectrometry, ICP-MS) {¥. fii
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ICP-AES. ICP-OESHICP-MSf# 3 1 [l 2 2 flt &
(0] . 34 oK 22 B 9T N 5 4 FHICP-MS il & 76 3% 4H.
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W R, IR BT R R ERIE TA A AL,
HEERE TR R IR TS SRR, ARG
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HIAEYRI RS, RV & FBak TR A T 1. SE
ERRL FRKATR LSS 2 R 2 W P e R A B
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2r 43 #1 (principal component analysis, PCA) .

43 (cluster analysis, CA) . &M% #1 (linear
discriminant analysis, LDA) Fl{ % /> — 3 3 5] 55 #r
(partial least squares discrimination analysis, PLS-DA)
S, B G IET FECERL, EET2 B R OGE T H
T S W AL, o ST M oT B AN R AE
FEHfEA, WMn. Ni. Sr. Mg, Zn, Cu. Co. Pb,
Al. Fe. Na. K. Ba. Cr. Ca% (5£1) . Pasvanka%§""

CHHINa, K. Py Mg, Ca%5 Flvi B o R0 A fif6 AN~
(X 135 A1 2 FE ST 5500, 7R IEHERIEF76.8% .
RochaZ:P"F|fHCa. Li. Mn. Co. Zn. Br. Sr. Cd.
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Table1l Previous studies on geographical origin identification of wine based on mineral element fingerprints in the past seven years
Y RIE Wengk & EHRI% B 8. SE ik
; Ba, Bi, Cd, Co. Cr, Cu,, Fe. Ga, Mn, Mo, Ni, Pb, Sb. Se. Sn, U, V. Zn, ANOVA,
w3 W A%, Ast, S, Tit, TI*, Bet, Lit [CP-MS 100 PCA. LDA I [20]
2013 fEEk Cr*, Ni*, Rb*, Sr¥, Ag*, Zn*, Mn*, Cu*, Co*, V¥, Pb*, Be* ICP-MS - PCA ) 27
Be. Cd. Co. Cr, Cu, Fe, Ga, K. Mg, Mn, Na, Tl Zn, Al*, B¥, Ba*, Ca¥, ICP-MS, n
2013 EAA Ni*. PE S LiF 1CP-AES 80 PCA. PLS-DA THHE 28]
2013 e Mg*, Mn*, Ga*, Rb*, Li* FAAS 80 ANOVA, LDA i [29]
H * o¥ 1% * * * * *
04 - Li. Al, Ca, V. Mn, Co. Cd, U, ga; N%T*‘ Ni*, Cu*, Zn*, Rb*, Sr*, Cs*, ICP-MS _ PCA. CA. DA e, 03]
Li, Be. Scv Tiv V. Co. Ge. As, Y. Zr, Nb, Mo, Ru, Ag, La, Ce. Nd, Gd. 1CP-MS
2014 Mf Dy, Ta Re, Os. Ir, Pt Au, Hg, B, Al BY, Ca¥, Cuf, Fe¥\ K¥, Mg, Mi*, o hc - PCA BRI 23]
Na*, Zn*, Cr*, Ni¥, Ga*, Sc*, Sn*, Sb*, Ba*, W*, Pb*
2015 fi%  Li. Be. V. Mn, Ni, Cu, Ge, Rb, Sr, Cd, Hg, TL, Bi, Co*, As*, Mo*, Ba*, Pb* [ICP-MS  4}Kifefi%96.83, lllER%96.08 PCA, LDA Bz 131]
0I5 B Fet, Zn*, Mr*, Ca*, K, Mg*, Nat, §r* ICP-AES 100 o s i [
DA E A A B e o
015 FEEL St+, Rb*, Mg*, Ca*, K*, Na* MP-AES  95.1, [X/RE3 MUK A4 N  PLS-DA EE. PFRE [16]
1A R 65 4
2016 fEEK Cr. Rb, Sr. Co. Mn*, Ni*, Cu*, Zn*, Pb*, V¥ ICP-MS 9037 ANOVA, LDA PHRT [33]
K. Sby Se. Ti, TI, Zn, AI*, As*, B¥, Ba*, Ca*, Co*, Cr*, Cu*, Fe*, Li*, -
1 i Mg*, Mn*, Mo*, Na*, Ni*, Pb*, Rb*, Sn*, Sr*, V* [CP-AIS %688 LDA EAH B4
217 B Cu, Fe. Mn, Na*, Zn*, P*, K*, Ca*, Mg, B¥ ICP-AES >04 PCA, OPLS-DA  SEififsiFitfE  [33]
; Li, Be. Ag. Cd, AlL V. Cr, Ni, As, Se, Rb. Sr. Mo, Ba, TI, Pb, Bi, U, Cu*, ICP-MS, _ B BFAL
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Na, Mg, P, K, Ca, Mn, Be, Cr, Ni\ As, Se. In, I, Cd*, St*, Cu*, Zn*, V¥,
2018 MR Fe*. Cot, Ni*, Mn*, Sc*. Cs*, Ba*, La*, Ce*, Prt, Nd*, Al*, Sm*, Eu*, Gd*,  ICP-MS - LDA HHT 13]
Ert, Tm*, Yb*, Pb*, Bi*
Li*, B¥, Na*, Mg*, Si*, P*, $*, K*, Ca*, Mn*, Co*, Ni*, Ga*, Rb*, Sr*,  ICP-MS, ARERTE3.1
S L4 Mo, Ba*, Pb* CP-AES FlR76.4 LDA HA& (14
Zn, Tiv Cuy Mo, Cr. Niy As, Pb. Mn, Co. Se. Sn, Sb. Cd, Ag. Bi, U, Ca, 2 .
W8 WEHIL B Gd, To. Dy Er Tm, Yo, Lu, Pr Sm, Nd. Lo, Al Fe, Sr Be, Bau Nau V0 % LDA, SVM Bﬂ%{f&ﬂ [15)
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ap . £ g% * £ (O PR B
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2018 igh g Nt Mg Al Cat M, Nif Zof, St Mo® Sb*, Bat, Pty Sm*, Gt ICP-MS - PCA. DA HHF 3]
i Tb*, Dy*, Ho*, Er* :
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T T e A AT T AR R %958
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2019 BB Bu, Gd, Dy, Ho. Er, Tm, Yb, T, Mn*, Zn*, Pb*, As*, Si*, Ni*, La*, Sr*,  ICP-MS 96.2° : : i 40]

7r*, Ce*

PCA

e — SCERPORIE M s TR IR A B P R AE T . 4% R HPH 5 Mn. Zn. Pb. As. Si. Ni. La. Sr. Zr. Cedtfd#sE. SVM. I H A
ML (support vector machine) ; AHC. JE4E/5)E 82K (agglomerative hierarchical clustering) ; DA.¥I%4#1 (discriminant analysis) ; GC. A (il
(gas chromatography)
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o FAL R AREN ZMEGE MR, Hh
BEfMREZEAC, H O%F, ®JEFA R FZEASr,
Pb. Mg%. Mz FEAL R W M R R B (isotope
ratio mass spectrometers, IRMS) H1 54 5 1 1 G 4R
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resonance, SNIF-NMR) #AK, FZEEAEMFC. H. O
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Fig. 1  Flow directions of carbon and oxygen isotopes
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Table2 Previous studies on the identification of wine geographical
origin based on light isotope (C, H and O) in the past seven years

iy Heng s WA i B
2013 8"0, 8°C IRMS ~ ANOVA, DA 80 ] 9]
00 (DH) | e 89 B[
30, 4"C, IRMS
W o o, svEwR PO DA 100 HH [57]
IRMS .
WD) Oy genve DA - b dal (58]
w TR0, &
MO ST
ERERIE o, i
30, (DH) [RMS  f7, LDA, PLS- Nk S
2014 (D) SNENVR DA, E47 SNENMRTHERE (4 (9]
) R DA o o gty
i BT sy g
NMRifEH2£88~97,
B9
%0, 4", IRMS o B -
U5 oy, om), sNENR R A
015 4%, 0°C. 7H IRMS - - EXA 47
. i W, .
2015 "0 RMS ~ ANOVA, DA b, xg O
30, 4"C. IRMS PCA, B "
D pmy (D), SNENVR  HEEEA L
06 4%, 0°C. 7H [RMS - - il [62]
216 30, 9° IRMS ~ ANOVA, LDA - FLJET 63]
3%0, 4", IRMS
206 ) ~ (DH),  SNIENMR LDA 0 tH B3
" ANOVA, PLS- .
2017 "0 IRMS DA, SVM 9% EilE 139
2017 8°C, "N IRMS %, PCA - GlE [64]
80, 0°C. PCA.

018 D) . (D) ; NMR, RS ot 95 syl 163)
my Y0P REREE SO0 962 Woow
’ A ANOVA, LDA : =
18y ol PCA. FHAA ™ *
my G mes whk e - MR
" ! HRAE o
e (D/HD PSR EE;  (DHD 58 I RS

AR

&= R FZIEABIGE .. Almeida
LI FIICP-OESHI & EL P64 /N A7 [X 0 FE, 451 %
HIPU RIS AN AU R =, 5 ARIGE A B Z 7,
FERBFHBILRET X B S5ER. SR, HaET
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s g StEAL R iR, Rk — 2 DL
233 TR A T IR A . AN, AT DR e o
b T 20 55 W S AT R B 3R A7 S Al Ak . T RS ik R
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TR & =1 2 ) & R R AL R IE A Mg, Pba%. iz
U NE I P ES T R E 4EMg, DA, RTHe TR & S A hli e
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Mg Mg KSR, IR Mg T LA 4 418
H% 9. MihaljevicZE ) i 4 47 10 A0+ 3% 5 "Pb/Pb .
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