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Determination of Trehalulose in Stingless Bee Honey by High Performance Liquid Chromatography with
Refractive Index Detector
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Abstract: Objective: This study aimed to establish a high performance liquid chromatography coupled with refractive
index detector (HPLC-RID) method for the determination of trehalulose in stingless bee honey, and apply it to actual
samples from different stingless bee species, geographic origins, and harvest dates. Methods: We collected stingless bee
honey samples produced by different bee species in Yunnan and Hainan as well as Malaysia in 2019-2021 for analysis by
HPLC-RID. Results: The samples were dissolved in pure water and filtered through a 0.22 pm nylon membrane. Baseline
chromatographic separation of trehalulose from other oligosaccharides in honey was achieved on a Hi-Plex Pb column
(300 mm x 7.7 mm, 8 um) using pure water as the mobile phase. The method had high recoveries (ranging from 93.50%—
95.71%, with relative standard deviation (RSD) not larger than 0.61%) and good repeatability and accuracy. The content of
trehalulose in stingless bee honey ranged from 7.0% to 30.8%, and varied significantly across harvest years and bee species
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(P < 0.05). Conclusion: The proposed method is simple, rapid and accurate and can be used for the determination of
trehalulose in stingless honey for quality control purposes. Stingless bee honey is rich in trehalulose, which can be a potential
quality index for the identification and evaluation of stingless bee honey.

Keywords: stingless bees; stingless bee honey; trehalulose; high performance liquid chromatography; refractive index
detector; quality control
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Table1l Details of stingless bee honey samples tested

i W REMH KA
1 RGN (Lepidotrigona flavibasis) 2020.5 )
2 WAL (L. flavibasis) 2020.5 PN
3 WETCHIE (L. flavibasis) 20205 Pl
4 WETHWE (L. flavibasis) 20205 =
5 WS HE (L. flavibasis) 2020.5 =H
6 WL (L. flavibasis) 2020.5 =
7 TR HIE (L. terminata) 2020.5 Pl
8 TRIC IS (L. terminata) 2020.5 )
9 TiJC Al (L. terminata) 2020.5 )
10 TRFEH#% (L. terminata) 2020.5 b]
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11 KIRTCHIE (Tetragonula gressitti) 2020.5 )
12 RIRTHE (T gressitti) 2020.5 PN
13 KICTHIIE (T gressitti) 2020.11 =M
14 RAFES GEg T RIKTEHIEE 202011 =H
15 WS (L. flavibasis) 2020.11 biaed]
16 AT (L. flavibasis) 2019.11 binge]
17 Heterotrigona itama 2019.5 Lok P
18 H. itama 2019.5 2 32
19 H. itama 20195  HRPHE
20 H. itama 2019.5 Ik P I
21 H. itama 2019.5 =P JiiiRIA
22 AT (L. Aavibasis) 2021.1 PN
23 RIS (L. flavibasis) 2021.1 =M
24 WS (L. flavibasis) 2021.1 P
25 AT (L. flavibasis) 2021.1 P
26 wACE (L. flavibasis) 2021.1 =M
27 ORI (L. flavibasis) 2021.1 =M
28 WCHIE (L. flavibasis) 2021.1 pag)
29 ORI (L. flavibasis) 2021.1 =
30 WL (L. flavibasis) 2021.1 PN
31 ORI (L. flavibasis) 2021.1 pay)
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Fig.1  Chromatograms of sugar standards (A) and honey samples (B)
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Table2  Repeatability, precision and stability for the determination of
50 mg/mL trehalulose standard
Py RN I RSD/%

1 6 663 660
2 7068 138
. 3 6 804 188

HE VSR 4 6 846 026 2.46
5 7076 496
6 6 582 927
1 6 252 454
2 6278219
e 3 6272 488

il B S 4 6 252 999 0.18
5 6 262 466
6 6 247 548
1d-1 7220115
1d-2 6836 117
1d-3 6919 954
2d-1 7197 306
2d-2 6818 678
2d-3 6 903 050
3d-1 7145 341

e VS 3d-2 6719 232 2.43
3d-3 6873 871
4d-1 7134917
4d-2 6 729 258
4d-3 6866 770
5d-1 7037 117
5d-2 6 708 105
5d-3 6 848 365

234 (iR s gk g

A3 YU AR PSR el R B (n=3)

Table3  Recoveries of trehalulose spiked into high fructose
corn syrup (n=3)
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Table4  Contents of trehalulose in different stingless bee honey samples
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Fig.4  Contents of trehalulose in different stingless bee honey samples
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