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PROVINCE USING SDS-PAGE COUPLED WITH LC-MS/MS

;il Threenet,' Kanyani Buntham,” Achara Kleawkla, >* Winai Wiriyaalongkorn,! Siriwat Boochaisri ® Watcharin 4
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(766.00-994.16 vs. 517.23-676.43 usicm), cating greater mineral content.

geographical regions.

Tloney is a natural product with complex biochemical composition and high

nuiritional value, conlaining various proteins derived from {lower pollen colleeted by
worker bees. The diversily of flower pollen resulls in varying protein profiles that can
serve as indi s of honey's | ] and I origins.
Recent proteomic research has demonstrated the effectiveness of advanced techniques in
honey authentication. Won et al. pioneered characterization of major honey profeins using
MALDI-TCF, identifying major royal jelly profeins (56 and 59 kDa) that differentiate bee
speeics. Sierra ct al. demonstrated that stingless bee honey cxhibits distinet protein
patterns from Apis mellifera honey. Zheng et al. employed SWATH-MS-based proteomic
analysis to precisely differentiate honey from different sources.

In Thailand, Threenet ot al. identified three significant proteins in different honey
types, notably the DCD domain-containing protein found exclusively in forest honey. This
research aims to characterize specific protein profiles of forest honey from 8 different
geographical sources in northern and northeastern Thailand 1o establish molecular
markers for authentication and valorization.

Methodology

15 S'unple Collection: Wild honey samples collected from 8 locations duning May-June
2024: Northcastern region (Chaiyaphum Provinee) - 5 sites in Nong Bua Daeng District;
Northern region (Chiang Mai Provinee) - 3 sites in San Sai and Mac Rim Districts.
Samples stored in amber bottles at 25°C.

2. Physicochemical Analysis: Comprehensive assessment ncluding color value (USDA
standard, 560 nim), pH measurement (10% wiv solution), clectrical conductivity (20% wiv,
712 conductometer), moisturc content, reducing sugar content (DNS method, 540 nm}),
and total soluble solids (°Brix).

3. Protein Extraction:

This study investigated protein profiles of wild honey from Chaiyaphum provinee (3 regions, northeastern) and Chiang Mai provinee (3 regions, northern) Thailand to establish
geagraphical authentication markers. Physicochemical analysis revealed sigmificant regional differences: Chiang Mai samples showed lighter coloration (Water White to Extra White vs.
White to Light Amber), lower pH (5.0-5.4 vs. 5.6-5.8), and higher reducing sugar content (0.69-0.79 vs, 0.50-0.56 mg/ml}. Chaiyaphum samples cxhibited higher clectrical conduetivity

Proteomic analysis using SDS-PAGE coupled with LC-MS/MS identified 13 protein bands (15.3-185.1 kDa} with distinct regional patterns. Chaiyaphum samples demonsirated
characteristic expression of major royal jelly proteing (51.4 and 53.2 kDa) and morc promincnt FAD-binding PCMH-type domain-containing protein (58,9 kDa). Both regions contained
alpha-glucosidase (63.6 kDa) and beta-glucosidase (64.2 kDa). These distinctive protein signaturcs offer potential biomarkers for authenticating wild honey from specific Thai

Introduction

Wlgh thie hoey smpl
2% g
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- 200800 Tis-

Centrifuge st 10,00 rpm.
4°C fox 10 min

Stove &2 0 tompersturs of 20 °C

4. One-Dimensional Gel Electrophoresis
(SDS-FAGE):

5. Mass Spectrometry and Protein Identification:)

Protein Profile Analysis 4
SIS FAGE and LC-MSIMS amalysis zevealed 13 protein bands (15.3-185.1 kDa) with disting! rogianal oxpression patlorns:
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The regional variations in physicochemical properties reflect differences in floral source:
environmental conditions, and beekeeping practices. Northern honey's hghter color and lowe
pIl align with distinet floral phenology, while Northeastern honey's higher electrica
conduetivity indicates greater mineral content from specific botanical sources.

Environmental factors significantly influence honey composition. ITigher ambien
temperatures and lower rainfall in northeastern regiens can increase nectar concentratior
clevating electrical conductivity. Cooler, higher-clevation northem sites show lighter color an
lower pll, consistent with distinct organic acid profiles. Seasonal floral turnover alters necta
sugars and plant-derived proteins, contributing to observed proteomic differences

The distinctive protein signatures idemtified through LC-MS/MS analysis provide reliabl
biomarkers for authentication. Major royal jelly proteins serve as specific markers fo
Chaiyaphum honey, while the presence of FAD-binding proteins and glucosidases reflect
regional botanical divessity. These findings support previous research demonstrating tha
geographical origin significantly affcets honey composition.

Conclusion

1. Regional Differentiation
- Signifieant physicochemieal aud proteomic differences betwean Northern and Northoastern Thai wild honey establishe
N

(¢ tha TQS Conter, Maejo
Univcrsityr

(4t the Medical
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Muhidol Universify)

3h.
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Table 1. Physicochemical Analysis
Physical and chemies] analysis revenled Jisting! regional charseleristios between Northerm (N) and Northeasiem (NL)
Thai honey samples:

through analysis
2. Protcin Biomarkers
- 13 profein bands identified with dislinel regional paltems, parficularly major royal jelly proteins and FAD-binding profeins @
athentication marlers
3. Practical Applications
- Tindings support I ol
sustainable beakeeping practices

prolecols, Proleeled Designation ol Origin cerfification, an

‘The identilicd regional biomarkers provide eritical Tor P protocols th
hih specificit My vailidated di premium pricin

siratagios and establish essential criteria for Protected Designation of Origin cerfification, protecting smallseale produca:

b

These

verify honey geographical orig

This study was supported by the Thailand Science Research and Innovation {TSRI) National Science Research an
Emovtion Find (NSRF) snd Fundanents] Fund (FT) in 2025, We thank Mrs, Pimpom Manochai Lor facility support at Division ¢
Cheniistry, Faculty of Science, Maejo University. Chiang Mai.

Properly Northern () Northeastern (NE)
Colar Wter Whice b Fxtra Whice (G.096-0. L06) White ca Light Asber (0. 190-G507)
LS s 56:58
Moisture 15823055 18.36-20.54
Electrical Conductls ity (FC) 1723676 43 pSiem 766,00.991.1 pSiem
Beducing Sugars 650,79 mgiml 4304056 gl
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