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In recent years, the adulteration of edible oil with tainted caused increasing food safety issues in Asia.
However, current analytical methods cannot effectively distinguish adulterated oils due to its complexity
and diversity. In this study, high resolution mass spectrometer with non-target analysis platform was used
to evaluate lard samples. Six commercially available lards and thirteen suspected tainted lards were used as
experimented samples. Results showed that the mass spectrum profile of isopropanol extracted layer from
suspected lard samples were significantly different from the others. The probable chemical compound of the
mass to change ratio (m/z) 656.5821, 684.6137, 712.6445 and 740.6753 was triacylglycerol composed of
lauric (12 : 0), myristic (14 : 0) and palmitic (16 : 0) acids. Furthermore, the 656.5821 m/z was confirmed
to be a trilaurin, which is distributed mainly in vegetable oil. The results obtained were also verified by
the phytosterol analysis and confirmed that the suspected lard samples were contaminated with vegetable
oils. In addition, triacylglycerol dimers were also found and suggested that the lard samples were oxidized.
Based on the above results, this study had developed an effective tool of determining tainted oils. From this
method, characteristic signals information were obtained to determine the presence of tainted oil. Besides, this
analytical platform may reduce unnecessary experiments and is more efficient compared to the current single
target analysis.
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Fig. 1. The flowchart of the non-target analysis based on high-resolution mass spectrometer for suspected tainted oil

samples.
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Fig. 2. Principal components analysis scatter plot for isopropanol extracts of lards collected from high resolution mass
spectrometer analysis using (A) positive and (B) negative ion mode separately. [ A, normal crude lard (NU); A
normal refined lard (NR); [ll, suspected tainted crude lard (DU1-DUS); [ ], suspected tainted refined lard (DR1-
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OPLS-DA statistical analysis of the dataset. (Isopropanol extract at positive ion mode).
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Table 2. The information of the probable chemical compound in suspected tainted lards
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Neutral mass

Probable chemical compound

Order Chemical formula
(Da) Name Structure
(2E)-5-Hydroxy-5-(hydroxymethyl)-2-
1 554.4549 C,;Hy,O L
e pentadecyl-2-heptadecenedioic acid
(16Z)-32-[3-Hydroxy-2-(hydroxymethyl)-
3 610.5176 C;,H,,04 2-methylpropoxy]-32-0x0-16-
dotriacontenoic acid
J\k?.jk/\/\/\/\/\/\ Z
638.5482 C;,H,,04 Trilaurin Triacylglycerol (C12:0/C12:0/C12:0)
666.5799 C, H504 2,3-Bis(dodecanoyloxy)propyl myristate ~ Triacylglycerol (C14:0/C12:0/C12:0)
694.6108 C,;Hy,04 1,2-Dimyristoyl-3-lauroyl-rac-glycerol Triacylglycerol (C14:0/C14:0/C12:0)
3-(Dod 1 -2-(tetrad 1
7 722.6420 C..HyO, (Dodecanoyloxy)-2-(tetradecanoyloxy) 1. 101 cerol (C16:0/C14:0/C12:0)
propyl palmitate
8 750.6733 C47HgO4 2,3-Bis(tetradecanoyloxy)propyl palmitate  Triacylglycerol (C16:0/C14:0/C14:0)
2-(Tetradecanoyloxy)-1,3-propanediyl . ) ) )
9 778.7049 C4Ho, Oy dihexadecanoate Triacylglycerol (C16:0/C14:0/C16:0)
13 1221.0346 C,,H,,00,," ‘Dimer of the 3" characteristic signal
. Triacylglycerol dimer®
14 1277. H
77.0976 CrHliaOro 2 x (C12:0/C12:0/C12:0)
Triacylgl 1 dimer”
15 1333.1612 CoH 50, riacylglycerol dimer

2 x (C14:0/C12:0/C12:0)

*The probable chemical compound was judged by the information of neutral mass. The others were selected by the result of
ChemSpider databse screening.

Relative Abundance

o/\[°\r\/\/\/\/\/ Trilaurin

ms/ms 656.5821 @hcd 35

so—; ( A) Base peak m/z 656.5821
s Ms? |
40 D —— :
20—5
I\
80? (B)
607 MS?
404 —_—
205
c:I LI | LIS LI ANLINLINL LI LA B I LB B LRI | USRI
5 6 12
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VY = HEERE RS AT o (A BEEEHIMERLDUS (B)ERYE N, -

Fig. 4. Qualitative analysis of trilaurin (A) suspected tainted DUS (B) standard.
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Fig. 5. Chromatogram of sterols analysis normal crude lard (A) and suspected tainted lard DU6 (B) DUS (C).
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