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Identification of peach fruit juice adulterated with water

based on hydrogen and oxygen stable isotopes
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Abstract: In this study, fresh peach juice is taken as the research
object, and the moisture in the peach juice sample is extracted
without fractionation by using the full-automatic vacuum conden-
sation extraction technology. The hydrogen and oxygen isotopes
in the water sample are simultaneously determined by using the
element analyzer-stable isotope mass spectrometer (EA-IRMS).
The reliability of the analysis method is evaluated by adding

tests, and the change rule of hydrogen and oxygen isotope ratio
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after the peach juice is mixed with different proportions of mois-
ture is discussed by using the established analysis method and
multiple comparative analysis. The results showed that the meas-
ured values of the added samples were as follows: & *H =
(—11.104+1.39 % and & ¥*O=(—2.3840.53) % in the added
USGS45 samples respectively. Adding & *H=(—62.5040.59) %,
and & O =(—7.95+0.41)%; in GB04459 sample; Adding
& *H=(—142.00+3.40)% and & *O=(—20.26+2.14)%; in
GB04460 samples.,
USGS45, GB04459 and GB04460, the hydrogen and oxygen iso-

compared with standard water samples

tope ratios of the three samples have no significant difference
(P>>0.05), indicating that no obvious hydrogen and oxygen iso-
tope fractionation effect occurred during the operation of this
method. The hydrogen and oxygen isotopes in freshly squeezed
peach juice are obviously depleted in heavy isotopes after being
doped with exogenous groundwater. Combining these two
indexes, it is shown that the identification of mixing water in
peach juice can be realized from 10% of groundwater.

Keywords: fruit adulteration; full-automatic vacuum condensation
extraction technology; elemental analysis-stable isotope mass

spectrometry; hydrogen and oxygen isotope
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Table 1 Evaluation of the method of water extraction under vaccum-EA-IRMS
FE it RO MR P 2H) P B
STH/Y% 810 /% 8 H /% 8180 /%
USGS45 —10.30 —2.24  —11.10+£1.39 —2.38+0.53  0.416 0.695
GB04459 —63.40 —8.61  —62.5040.59 —7.95+0.41  0.132 0.109
GB04460 —144.00  —19.10 —142.0043.40 —20.26+2.14  0.489 0.456
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Figure 1 Effect of exogenous water sample on hydrogen and
oxygen isotope composition of freshly squeezed

peach juice under different mixing ratios
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Table 2 Multiple comparison of hydrogen and oxygen isotopes under different groundwater ratios

g BIK Rt/ %, s/, AT ALy

i/ % w2/ % TR R
5 —46.1954+0.417 2 1.641 67 01797  —0.9113 4.194 7
10 —47.3954+1.237 4 2.841 67~ 0.032 9 0.288 7 5.394 7
) 20 —49.695+0.063 6  5.141 67° 0.001 4 2.588 7  7.694 7
ot 40 —56.810+0.381 8 12.256 67° 0.000 2 9.703 7 14.809 7
80 —59.3154+1.152 6  14.761 67~ 0.000 4 12.208 7 17.314 7
100 —64.6474+0.211 3 20.093 33 0.000 9 17.809 9 22.376 8
5 —4.80040.367 7 0.093 33 0.7641  —0.5892 0.775 8
10 —5.26040.735 4 0.553 33 0.0998  —0.1292 1.235 8
. 20 —5.64540.134 4 0.938 33" 0.012 5 0.2558  1.620 8
om0 40 —6.56540.374 8  1.858 33~ 0.000 2 1.1758  2.540 8
80 —8.64040.325 3 3.933 33" 0.000 4 3.250 8 4.615 8
100 —9.14340.100 7 4.436 67~ 0.000 5 3.826 2 5.047 1

T o« FRERFBHEP<0.05),

65



66

L& 5#% 7 SAFETY & INSPECTION

R /TR H ] 3R AT 58 A i A T B K 0

2.2.3 ET H.ORMEMITBKGEEN SHRER
AEN 7 FRR A T L HL O Tl 43 3 1 35U b B ) A
Bt e K E B HLO W R MR R, w1
ARy — T A O A [ A B I A 2 S T
B 0 FRPEREAS 9 00 2 5 S Ak v 19 6 S5 1k 22 5= L U Ol
BItEREAS . 3R 3 AT, 23t R K AR 5 Fr TIRE & G L T
5V P P HD>>0.05, T i 2 5 L A0 A B PR
LT KRR SR RE S S L =100 .6 T H 28 5

B 2278 | 2020 £ 9 A | R&SH

PEMESEAE P<C0.05, R B 77 76 2 25 4k 25 5 0 1 BH 1k
25000 2 Hh R K RE 5 AR R L E Y 5%, 10% i,
8 B0 ZER B EMMRM P>0.05, 0 /EBIERE M 4T
JKRE i B RS R L =20 %0 B L0 O B E MR P<
0.05, S B MERR T AR LU 77 42 B B M 22 5 e PE PRI RE AR,
SR % R W A BRI R BB i SN R R KRR, B
TR =10 Y00, mT R HL O[5 47 2 B [ 4 2 52 B %t
PR 9B K % 51, 5 R R T R AT B T A B
J5 1 B JC A 1 A R S

x3 SERCEZGLHNER
Table 3 Comprehensive identification results of hydrogen and oxygen isotopes
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