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Strontium isotope analysis and its application in identifying the geological
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ABSTRACT: Objective To explore the best strontium isotope analysis technology, then analyze the strontium
isotope compositions of wines in different geological origins, and visually demonstrate the reliability of strontium
isotope technology used in wine origin identification by statistical means. Methods First, multi-collector
inductively coupled plasma mass spectrometry (MC-ICP-MS) and thermal ionization mass spectrometry (TIMS) were

investigated by the international comparison, CCQM P105. The strontium isotope data of 79 wines were determined
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by TIMS, and statistical analysis was performed using K-means cluster to show ¢°'Sr in large and small producing
areas. Results 1) TIMS was the best method for strontium isotope analysis in wine: (1) when the signal residual
ratio of ¥Rb was 1/1000, the accuracy of strontium isotope measurement was affected. Using TIMS, heating at
1000 °C for 10 min, Rb interference could be completely eliminated; (2) the internal correction method of
Sr/%Sr=(0.1194+0) was rejected to correct the mass discrimination, which had an effect on the measurement results,
the result obtained by the external correction method was most accurate; 2) the Sr isotope compositions of wines from
different regions had obvious regional characteristics: 8°'Sr in Xinjiang was negative, while it was positive in Gansu
and Ningxia; 3) the overall correct rate of Sr isotope identification for wine producing areas was above 91%, and that
of Shihezi, Bazhou, Yanqi, Wujiaqu and Hami, 5 small wine producing areas in Xinjiang, was even 100%.
Conclusion TIMS can further remove the interference of residual *’Rb by measuring program, which has low
requirements for sample separation and more reliable accuracy of measured results; statistical analysis show that
strontium isotope technology has a good ability to identify wine origin and good geographical resolution, which is an
effective means to trace geological origins. The poor identification effect of some local wines also shows that single
identification technology has limitations, and multidimensional analysis technology based on big data is the

development direction of food authenticity identification.
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Fig.1 Wine sampling sites
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Micromass A )); IsoProbe T FIHHL B[R] & B (T E
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HFRE 3 AT G AT, mEM . SE&VTY
ERFTETE, MBI T SEARFRM . ME 2 Fi 1]
PEH, AT, B . ARE 3 MR AEEEHAT-2%0
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Table 1 6%Sr in different geological origin of wines

R N IX 3%7Sr 18 Fil /%o - H44H /%o PR AE AR 22/ %0 FEaL L
AT ~1.27~-1.41 ~1.349 0.057 7
B —2.10~-2.39 —2.246 0.099 7
B +0.79~+1.13 +0.922 0.120 13
e
5E +0.31~+0.56 +0.457 0.085 8
THRE —2.11~-2.53 -2.324 0.116 14
W —0.20~-0.84 ~0.489 0.266 5
T R +3.12~+3.98 +3.540 0.322 11
TH HI +1.23~+2.03 +1.692 0.216 14
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Fig.2 Distribution characteristics of strontium isotope in wine geological origin
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RHEARSE—FATFE A B M B B .
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AN DX R 2 TR ) I R R B 100% . 106 BH R IR 457

REORBATRGF B HE 7
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7 AHERE AL SR A IR AT RO 2K, AIfE
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A TR % NN DR 5 65 N E | DN o LB A N SR (ERER
AREPRIE T 43 2 BMERf R F 2P D IEsE, BT
KB A L 1) Z2 45 B H AR AT REEARAT R ) LS 2
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®2 EFERXEEET S BRIFER

Table 2 Clustering of 6*'Sr in different geological origin of wines

KiF K INER RFEA KL YA SR SR A R
A ¥ 7 7
B 7 0
o | 13 13
5E 8 8
TR 14 14
g 5 5
R R 11 11
TH sl 14 14
&t 79 7
E#%/% 91

TE: 7T AREAR S TR IRAEA IR O — 2
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X FREZHER AEERICERFNE, BRMEH
AREESAEH I B AE ORI T 3 K
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TEE O XA SR AR E W Sr/ASr . A - A
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O3B ST 5 S AR T A 2 X R N

Al oL, B IRM R AR B B A s S S A,
HAAMSRER BN, ZBAR WIS 588547, Al LR
BN TR B B N B A AT P e, (S R R, X
HRATEE S, WAFTER I TTREME . ARWFIR S IESL T K3
P BEfth b 00 22 4523 BT B AR £ LSS M I Y R R T ),
Tioh, ZHEARER P, SHEARMNERAER, $HFEA
REARBREREENAZ —, HAESCE,

3 W54

A5 B e m N T A T AR R R A B e T
Bt M ERR X CCQM P105 45 Sy itk (1 2R 24
o DR R E )72 2)58 B YRb 9T, S R
FH TIMS, FElFHEFEFE, 7€ 1000 °C R ¥5% B A Rb 28 & %
B, ZJ5 THI A R R AL 2 I Ao R v ) SO B

BN R EA 4 S HRAEL) NIST 987 AMRihAIE o i A F
P, AT Aol A ) 47 2 T a4t SR o o o

ABIFFE R RS D740 T 79 B4 o o%Sr
VL K-FBER T T 8t 2R 8R: 577 X4
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T4 R R T ER R AL R B KA A8 S A Il g, 1 L
BRI 3877, BN IX 435 Hh 2R A B B 3 A
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