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Application of Stable Carbon Isotope Ratios in Honey Proteins for
Geographic Origin Discrimination of Robinia Honey
Hong Min Choi*, Soon Ok Woo, Hyo Young Kim and Seon Mi Kim

Department of Agricultural Biology, National Institute of Agricultural Science, Rural Development Administration,
Wanju 55365, Republic of Korea

M The geographic origin and authenticity of honey are critical for consumer trust and product
value. Traditional stable carbon isotope ratio (§"C) analysis of whole honey has limitations in
distinguishing between honeys from different countries, especially when the primary sugar
source derives from C3 plants. In this study, we explored a novel approach by analyzing the §™C
values of proteins isolated from Robinia honey, hypothesizing that protein fractions better reflect
both bee metabolism and the regional ecological characteristics. Although 8™C values of whole
honey and protein fractions alone did not show statistically significant differences between
Korean, Chinese, and European samples, multivariate statistical analysis using PLS-DA revealed
meaningful separation among these groups. Notably, Component 1 explained 74.2% of the
total variance, while Component 2 accounted for 25.8%, allowing clear differentiation between
domestic and imported honey samples. These findings suggest that §"°C values in honey
proteins may serve as a more precise and biologically meaningful marker for identifying the
origin of honey. This dataset serves as a preliminary baseline for origin discrimination, and
future studies should aim to expand the number and diversity of samples to develop a more
robust and reliable authentication technique.

Stable isotope ratios, Geographic origin discrimination, Robinia honey
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Table 1. Comparative analysis of stable carbon isotope ratio in robinia honey (8'*Choney) from Korea
Korea China Europe
Sample 8" Choney (%0) Sample 8" Choney (%0) Sample 8"*Choney (%0)
NH =250 CH-1 -253 EU-1 =254
HSN =250 CH-2 -25.6 EU-2 =237
HA -254 CH-3 —249 EU-3 -25.6
HSG -259 CH-4 -26.2 EU-4 =250
AD -24.9 CH-5 -259 EU-5 —24.0
Ccw =250
Average =252 Average —25.6 Average =247

NH: Nonghyup, HSN: Hwasun, HA: Haman, HSG: Hwasung, AD: Andong, CW: Cheorwon, China (CH), and Europe (EU)
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Table 2. Comparative analysis of stable carbon isotope ratio in protein fractions of robinia honey (8'*Cprotein) from Korea

Korea China Europe

Sample 8" Cprotein (%0) Sample 8" Cprotein (%0) Sample 8" Cprotein (%0)
NH =247 CH-1 —242 EU-1 =252
HSN =250 CH-2 =245 EU-2 =255
HA =252 CH-3 =251 EU-3 —24.7
HSG -254 CH-4 —24.6 EU-4 =255
AD —24.6 CH-5 =247 EU-5 —25.6
CW =245

Average —-249 Average —24.6 Average —-253

NH: Nongyup, HSN: Hwasun,

61 3Ch(:'ney (%0)

-26.5

(A)

Europe ®Korea ¢ China

HA: Haman, HSG: Hwasung, AD: Andong, CW: Cheorwon, China (CH), and Europe (EU)

Scores plot
© China
(B) Euape
O Korea
;\5 o
Q o~ (o]
) N ooy
8 o) e “eg &
= ~
< - o
2 g o o oo %o
a c O&
& 9] e}
© o &0
CIEE 0®
v} ° o
©

Component 1(74.2%)

Fig. 1. Correlation analysis between 8'C values of robinia honey and its protein fractions. The correlation was initially examined using a scatter

plot (A) and futher validated through PLS-DA analysis (B).
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