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CHARACTERIZATION OF IDENTITY MARKER PROTEINS IN LONGAN FLORAL HONEY COMPARED TO
OTHER MONOFLORAL HONEY PRODUCTS VIA A PROTEOMIC APPROACH
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Abstract:

This study aimed to investigate the physical and chemical characteristics of honey products derived
from 10 floral sources: longan (Dimocarpus longan), lychee (Litchi chinensis), neem (Azadirachta indica), coffee
(Coffea spp.), acacia (Acacia spp.), siam weed (Chromolaena odorata), macadamia (Macadamia spp.), sunflower
(Helianthus annuus), colan, and orange (Citrus sinensis). Color analysis revealed that honey from neem flowers
(Doi Pha Phueng and Thai Honey Queen brands) fell within the water white range; honey from acacia flowers
(Langnese and Loon de Mile brands) and honey from siam weed flowers (Fora Bee and Big Bee brands) were
classified in the extra white range; while honey from macadamia flowers (Rak Ban Kerd brand) and honey from
sunflowers (Big Bee brand) were in the extra light white range. The remaining honey products were
predominantly in the white range. Physicochemical analysis demonstrated that pH ranged from 4.3 to 6.7,
electrical conductivity from 111.73 to 796.93 puS/cm, moisture content from 14.04 to 17.41%, and sweetness
from 76.0 to 79.5 °Brix. All products met the established quality standards.

Quantitative proteomic analysis of honey products revealed total protein concentrations in the range of
10.01-17.20 pg/pL, with no statistically significant differences observed among samples. Qualitative protein
profiling by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) was performed under
optimized conditions using a non-native 15% gel under reducing sample conditions at a protein loading
concentration of 180 pg/well. A total of 12 protein bands were detected at molecular weights of 21.6, 34.2, 37.9,
39.8, 44.9, 50.7, 57.7, 64.6, 72.9, 81.2, 128.2, and 159.5 kDa, respectively. Seven protein bands—37.9, 50.7, 57.7,
64.6, 72.9, 128.2, and 159.5 kDa—were identified as common bands across most floral honey samples, with the
exception of neem honey, which exhibited minimal shared bands with other floral sources. Regarding species-
specific protein bands, the 21.6 kDa band was identified as a shared identity band between macadamia honey
and longan honey, whereas the 44.9 kDa band was shared between macadamia honey and sunflower honey.
Unique protein bands specific to longan honey were observed at 34.2, 39.8, and 81.2 kDa. Protein expression
analysis of 18 honey samples was subsequently performed using liquid chromatography-tandem mass
spectrometry (LC-MS/MS). Of the 8 protein bands submitted for analysis, all 8 were successfully identified. Three
key biomarker proteins were discovered: (1) FAD-binding PCMH-type domain-containing protein (58.9 kDa), which
may function as a general protein marker for floral honey; notably, this protein at the 64.6 kDa position was

detected exclusively in acacia honey; (2) Beta-galactosidase (93.0 kDa), expressed at the 37.9 kDa protein band
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position and found across all general floral honey samples; and (3) Assimilatory sulfite reductase [ferredoxin]
(78.0 kDa), expressed at the 21.6 kDa band and detected exclusively in macadamia honey, thus serving as a
potential identity biomarker for macadamia floral honey authentication. This study represents a preliminary
investigation into protein-based authentication of floral honey. Future studies should incorporate a broader
range of floral honey samples and an increased number of commercial brands per floral source to enable more
definitive identification of protein biomarkers capable of clearly distinguishing longan honey from other floral

honey types.

Keywords: floral honey, protein bands, proteomics




