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Microbial Profiling in Acacia Honey through Metabarcoding Analysis
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m The origin of food product affects its value assessment. This trend has led to various methods
for tracing provenance, one of which is based on DNA. DNA-based analysis utilizing residual
tissues of organisms potentially present in honey can be employed to determine its identity.
Two-types of DNA, cell-free DNA and pollen DNA, were isolated from five samples of honey.
A total of ten DNA samples were analyzed using the 16S marker for metagenomic barcoding
analysis, identifying thirty species of bacteria. The quantitative distribution of these bacterial
species exhibited variation according to their geographical origin, and DNA purifying methods.
Thus, DNA-based metagenomic barcoding analysis enabled for the detection of diverse
micoorganisms within the honey and provided differences between production regions,
suggesting the possibility of distinguishing the origin.
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Fig. 1. Workflow for DNA barcoding analysis in acacia honey.

Table 1. Summary of the 16S rDNA sequenced reads and reads for downstream analysis

Residual DNA Pollen DNA
Sample Raw read Trimmed read Raw read Trimmed read
Count Length Count Length Count Length Count Length
D1 191,156 57,537,959 188,212 48,619,225 241,778 72,775,178 237,234 61,294,365
D2 118,180 35,572,180 114,512 27,866,872 205,212 61,768,812 201,242 51435812
D3 182,814 55,027,014 180,002 46,197,346 211,656 63,708,456 208,304 54,238,326
AX 225,666 67,925,466 221,860 57,378 474 179,338 53,980,738 176,546 45451,748
AY 230,986 69,526,786 227,674 59,068,275 222274 66,904,474 218,964 56,239,337
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Table 2. Alpha diversity indices of the honey samples based on the DNA purifying methods

Residual DNA Pollen DNA
Sample
Observed ASVs Shannon entropy Simpson Observed ASVs Shannon entropy Simpson
D1 4,540 11.35 1.00 6.729 12.11 1.0
D2 2157 1041 1.00 5014 11.40 1.0
D3 3.284 10.32 1.00 5462 11.46 1.0
AX 5.681 11.79 1.00 5,051 11.53 1.0
AY 6.290 11.98 1.00 5,841 11.78 1.0
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Fig. 2. Bar plot showing the relative abundance of top 30 bacteria species obtained from NGS of pollen DNA and residual DNA from
acacia honey. Sample D1, D2, and D3 represent domestic regions, while samples AX and AY are from foreign regions. P indicates pollen

DNA, and R represents residual DNA.
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(Fig. 2).

TRl whet Almof whet 19 ne] FO & Kocu-

ria marina, Skemanella aerolata, Capilimicrobium parvum,
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Luteitalea pratensis, Gaiella occulta, Paludibaculum
fermentanas, Sphingomonas limnosedimincola, B. subtilis
subsp. subtilis, Spriosoma areae, Arthrobacter pascens, C.
disporicum, Sphaerobacter thermophiles, Solirubrobacter
phytolaccae, Kroppensteditia sanguinis, Gemmatimonas

o o S
OL‘_ET%]\

phototrophica, Lawsonella clevelandensis©] 2= &

%Ath(Fig. 3).

Eot AlE 7Hu AR Y 70| A5 H| Wk Hetct
¥/3-& unweighted UniFrac distance’S 7FA] 1l 245} Tt
71 A} 57H9] oMAE AlEmas 1}% DNA2} 3HE DNA
7o AEE IR R0 ZpolE Hoth ESt o] 5L 7t
DNA® @&} D1, D2, D3] A9 7t i}o]_g RSt} (Fig. 4).
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Fig. 3. Major bacterial composition in acacia honey samples at species level. The relative abundance of the most abundant species in honey
samples is shown. The top 30 bacteria species they belong to are shown here. Sample D1, D2, and D3 represent domestic regions, while
samples AX and AY are from foreign regions. P indicates pollen DNA, and R represents residual DNA.
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Fig. 4. Comparison of bacterial composition among the honey
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regions. Sample D1, D2, and D3 represent domestic regions, while
samples AX and AY are from foreign regions. P indicates pollen
DNA, and R represents residual DNA. Ordination analysis was
performed using the unweighted UniFrac distance.
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