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PROTEOMIC IDENTIFICATION OF LONGAN FLORAL HONEY FROM GEOGRAPHICAL ORIGINS IN
NORTHERN AND NORTHEASTERN THAILAND USING SDS-PAGE TECHNIQUE
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Abstract:

The physical and chemical characteristics of longan flower honey products from seven geographically
distinct origins, comprising ten commercial brands from Chiang Mai, Lamphun, Chiang Rai, Nan, Phayao, Uttaradit,
and Nong Bua Lamphu provinces, were systematically examined. The color analysis revealed that honey from
Chiang Rai (Doi Pha Feng brand) fell within the water white range, whereas honey from Lamphun, Nan, and
Uttaradit (Ruang Thong, Rattana Farm, and Nam Rit brands, respectively) was classified within the extra white
range, while the remaining products were classified within the white range, as determined by comparison with
the USDA color standard designation. Physicochemical analysis demonstrated that pH ranged from 4.5 to 6.9,
electrical conductivity from 62.90 to 609.27 uS/cm, moisture content from 14.03 to 16.68%, and sweetness from

75.00 to 78.83 °Brix, most of which were within acceptable standard limits.

Protein quantification in honey products by proteomic analysis revealed that total protein concentrations
ranged from 10.01 to 16.53 pg/uL, with no statistically significant differences among samples. Protein expression
profiling by SDS-PAGE under optimized conditions—specifically, non-native gel electrophoresis with a reducing
sample buffer at 15% gel concentration and a loading concentration of 180 pg per well—identified 12 protein
bands distinguishable among honey products, at 20.6, 33.2, 38.3, 41.1, 43.5, 48.5, 58.0, 70.4, 79.7, 92.5, 130.1, and
169.3 kDa, respectively. Five bands (48.5, 58.0, 70.4, 130.1, and 169.3 kDa) were detected across all samples,
while seven bands were indicative of geographic origin: a 20.6 kDa band was detected in samples from Lamphun
(Ruangthong brand), Chiang Rai (Busarakam Honey brand), and Nan (Rattana Farm brand); a 33.2 kDa band in
samples from Chiang Rai (Busarakam Honey brand), Nan (Rattana Farm brand), and Uttaradit (Namphueng Namrid
brand); and a 38.3 kDa band in samples from Chiang Rai (Busarakam Honey brand) and Nan (Rattana Farm
brand). The 79.7 kDa band was present in all samples from five provinces, namely Lamphun (Ruangthong brand),
Chiang Rai (Busarakam Honey brand), Nan (Rattana Farm brand), Uttaradit (Nam Rit honey brand), and Nong Bua
Lamphu (Suwan brand). Notably, protein bands at 41.1, 43.5, and 92.5 kDa were detected exclusively in samples
from Uttaradit province (Nam Rit honey brand), indicating their potential utility as geographical biomarkers.
Protein identification by liquid chromatography-tandem mass spectrometry (LC-MS/MS) analysis of eight selected
protein bands revealed two key biomarker proteins: FAD-binding PCMH-type domain-containing protein (60.0
kDa), which was expressed across seven gel positions at 159.5, 128.2, 72.9, 57.7, 50.7, 43.5, and 41.1 kDa,

respectively. Notably, expression at 43.5 and 41.1 kDa was exclusively detected in longan flower honey from
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Uttaradit province, suggesting its potential as a geographic protein marker. Alpha-carbonic anhydrase domain-
containing protein (31.0 kDa) was expressed at the 92.5 kDa gel position and was likewise detected solely in
longan honey from Uttaradit province, further supporting its potential as a geographic indicator. Nevertheless,
this study represents a preliminary investigation providing a foundational framework for identifying more precise
protein biomarkers to differentiate the geographic origins of longan flower honey. Future studies should
incorporate larger sample sets and a broader range of geographic origins to improve the robustness and

applicability of the findings.
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