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Determination of oxygen stable isotope ratio in water of honey by OIBW64
oxygen isotope balancing instrument in water of special samples coupled
with stable isotope ratio mass spectrometry

ZHAO Shan-Shan'?, AN Hong-Mei'?, WU Zhu-Ying'?, BAN Nan’, YUE Hong-Wei'?, LI Guo-Hui'?

WANG Dao-Bing'**, ZHONG Qi-Ding"*"
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Beijing 100015, China; 2. Sinolight Technology Innovation Center Co., Ltd., Beijing 100015, China; 3. Beijing Products
Quality Supervision and Inspection Institute, Beijing 101300, China; 4. Sinolight Inspection & Certification (Taiyuan) Co.,
Ltd., Taiyuan 030404, China]

ABSTRACT: Objective

honey, and systematically evaluate the applicability of this method in the geographical traceability and adulteration

To establish an efficient and accurate method for determining of ¢'*0 values in water of

identification of honey. Methods A method for the determination of §'*0 values in honey water was established based
on the OIBW64 oxygen isotope balancing instrument in water of special samples coupled with stable isotope ratio mass
spectrometry (OIBW64-IRMS). Integration and automation of sample pretreatment and measurement procedures were
realized via ethanol dissolution, CO,-H,0 equilibration and an auto-sampling system. The correlation between 5'%0
values in honey water and adulteration proportion was investigated through simulated adulteration experiments.
Furthermore, 31 honey samples covering 9 varieties and collected from 11 provinces across China were analyzed.
Results This method had good injection stability, high gas tightness of the reaction system, no influence of ethanol and
sample moisture content on the determination results, and the determination results were highly consistent with the
mainstream analytical techniques [coefficient of determination (+%)>0.999]. In the simulated adulteration experiment,
there was a highly linear correlation between the 6'*0 value in water of honey and the proportion of rice syrup added
(Y=0.0956X-8.0719, +*=0.9903). This technique had the potential to identify adulteration and perform quantitative
analysis. Sample analysis showed that there were significant geographical differences in the 6'*0 values in water of
honey from different origins, and the transpiration characteristics, honey harvesting period, maturity, and other factors of
honey source plants could also affect their §'*0 values in water. Conclusion The OIBW64-IRMS method established
in this study is stable, reliable and highly accurate, and is suitable for the analysis of 5'30 values in water of honey. The
5'%0 value in water of honey not only demonstrates its potential application in identifying adulteration of C3 plant-based
syrup, but also serves as a potential indicator for characterizing the characteristics of the production area and plants. This
provides a new technical means for studying the authenticity of honey products.

KEY WORDS: honey; 6'°0 value in water; OIBW64 special samples water; oxygen isotope balancing instrument;

stable isotope ratio mass spectrometry; origin traceability; adulteration identification
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Table 2  Stability of 5'°0 values of CO, measured by
OIBW64-IRMS

W2 YL {55 //mv 5"%0/%o
1 6533 -30.39
2 6606 -30.72
3 6603 -30.74
4 6592 -30.80
5 6577 -30.69
6 6600 -30.50
7 6572 ~30.60
8 6533 -30.66
9 6641 -30.54
10 6652 -30.47
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Table 3 6'30 value of distilled water within 8-30 hours of reaction

Bh 8 9 10 11 12 13 14 15 16 17 18 19
B[] /h
5%0/% -7.02 705  -6.81 ~6.93 ~6.93 ~7.12 —6.71 —7.15 ~6.75 ~7.06 ~7.08 —7.04
+£0.08  +0.10  +0.05 +0.13 +0.09 +0.10 +0.07 +0.11 +0.12 +0.08 +0.13 +0.06
B 20 21 22 23 24 25 26 27 28 29 30
i8] /h
5%0/% ~7.1 712 —6.79 ~6.99 —6.98 —6.71 —6.74 —6.95 717 —6.94 ~7.16
+0.10  +0.09  +0.14 +0.08 +0.11 +0.14 +0.11 +0.07 +0.05 +0.06 +0.09
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Table 4 ¢80 value of water with different ethanol content

e LS/ % FEABIK /%o
1 10 ~7.27+0.14
2 20 —7.20+0.15
3 30 -7.06+0.13
4 40 ~7.13+0.14
5 50 —7.04+0.12
6 60 -6.90+0.09
7 70 ~6.72+0.09
8 80 ~6.89+0.10
9 90 ~7.27+0.15

x5 TREKSESENEEKT 6”0 &

Table 5 ¢'%0 value of water in sucrose with different moisture

content
e oK% TEMIHIES /%o
1 15 —7.11+0.10
2 18 —7.11+0.08
3 20 —7.07+0.08
4 23 ~7.01+0.06
5 25 —6.95+0.07
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Table 6 4'®0 values in water of honey samples from different origins (%)
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