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Metabolomics-Based Identification of Bleached Shellac in Liquid Fruit Wax
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Abstract: The purpose of this study was to identify whether liquid fruit waxes could be added with bleached shellac.
The compounds of bleached shellac from different sources were analyzed by targeted metabolomics based on liquid
chromatography-quadrupole time-of-flight mass spectrometry (LC-QTOF-MS) combined with liquid chromatography with
evaporative light scattering detection. Twelve target compounds were selected by multivariate statistical analysis including
unsupervised principal component analysis (PCA) and supervised partial least squares discriminant analysis (PLS-DA).
According to variable importance in the projection (VIP) value, five differential compounds and seven shared compounds
were identified. Finally, the viability of this method in the detection of commercial liquid fruit wax products was verified
using the shared compounds as biomarkers. These results showed that chromatography combined with mass spectrometry
can identify whether bleached shellac could be added in liquid fruit wax.
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Table1  Compounds from shellac monomer reported in the literature

F5 %5 &mai SE
1 LIA KT R laccijalaric acid [16-18,30]
2 OLJA ALK RTRIEE oxidised laccijalaric acid [18]
3 JA e RERR jalaric acid [16-18]
4 0JA AT RIFER oxidised jalaric acid 18]
5 JAI SRR S jalaric acid isomer 18]
6 LLA B IR laceilaksholic acid [16-18]
7 LSA RIS laccishellolic acid [16-18,29]
8 SA 7 fhifshellolic acid [16-17,19.30]
9 0SA AT R oxidised shellolic acid 18]
0 OEA G4 i oxidised epishellolic acid (18]
11 LA MR R laksholic acid [16,18-19,29,30]
12 Ale RIS aleuritic acid [18-19,30]
13 OAle AL TR oxidised aleuritic acid 18]
14 6-0DA 6- M+ TR 6-oxotetradecanoic acid [18]
15 BA TIiBEAR butolic acid [18-19,30]
16 PA F5R plamitic acid [19]
17 910-DTA  9,10- =AU 9,10-dihydroxytetradecanoic acid 18]
18 16H9A  16-FHEA7NN5-9-44H 16-hydroxyhexadec-9-enoic acid [18,30]
19 16-HAA 16-F 37582 16-hydroxyhexadecanoic acid [18]
20 9,10-DDA 9,10-=HANTE 2 9,10-dihydroxyhexadecadienoic acid 18]
2 910-DEA  9,10- AN HIER 9,10-dihydroxyhexadecenoic acid 18]
2 910DAA  910-ZHREA/NERR 9,10-dihydroxyhexadecanoic acid [18]
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Fig.1  Total ion flow chromatogram of compounds from bleached
shellac samples detected by LC-QTOF-MS
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Table2  Overview of characteristic biomarker compounds detected by

LC-QTOF-MS
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Fig.2  Quantitative analysis of target compounds from different groups
of bleached shellac by HPLC-ELSD
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Fig. 6  Chromatograms of target compounds in commercial liquid fruit
wax products detected by HPLC-ELSD
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