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LabSolution software ( version 5.53) .

N (HPLC ). (HPLC ) o
2.2
2.2.1 (1) 10 pL 1000 pL 1% (V/V)
. (2) 0.5¢g 50 mL 1% (w/V) o
2.2.2 : Thermo Syncronis Cg (100 mm x2.1 mm 1.7 wm)
Ultimate UHPLC XB-C(( 150 mm x2.1 mm 1.8 wm) . 0.2 mL/min
- (50: 50 V/V) o 1 pLo
. APCI (m/z) 300 ~ 1050 2.5 L/min
5 L/min APCI 250°C DL 250°C  Heat 200°C 1.05 kV.
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Fig. 1 TIC chromatogram of corn oil by C,; Chromatographic column ( A: one column B: three columns)

OOL: racd 2-dioleoyl3inoleoyl-glycerol; ROL: rac- -polmitoyl-2-oleoyl-glycerol

1B 13 9
:LLL OLL PLL OOL POL PPL 00O POO PPO.
N ( Do
(R, OOL POL ) ; 40%
o (25C) 25°C,
0.25 mL/min 95 MPa 0.2 mL/min,
UPLC : 50% . 0.2 mL/min. 25°C
3.82 74 MPa.

APCI DL Heat APCI
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1 OOL
Table 1

POL

APCI

~DL Heat

Retention time resolution and pressure of OOL and POL in corn oil under different conditions

Retention time ( min)

Condition 00L POL Resolution ( Ry) Pressure ( MPa)
15 57.47 61.56 4.52 88
20 53.11 56.19 3.78 78
25 49.65 52.20 3.82 74
Column temperature®( C) 30 42.07 44.14 3.22 67
40 32.86 34.06 1.82 59
50 26.15 26.95 1.79 52
0.1 75.37 78.67 3.47 33
Flow rateh( L./ min) 0.15 56.18 59.05 3.46 55
0.2 49.65 52.20 3.82 74
0.25 35.82 37.87 4.65 95
Mobile phase 40% 63.97 67.54 9.59 55
( Ratio of isopropanol) ¢ 50% 49.65 52.20 3.82 74
60% 24.16 25.25 2.35 88
la 0.2 mL/min 50% ©b 25°C 50% Tc 25°C 0.2 mL/min.

a Flow rate is 0.2 mL/min mobile phase is 50% isopropanol; b Column temperature is 25°C  mobile phase is 50% isopropanol; ¢ Column

temperature is 25°C  flow rate is 0.2 mL/min.

3.2 .
1% (V/V) 2.2 5 1% (V/V)
(RSD) 4.9% .
2.2 0.05% ~1% ( V/V)
y=1.07 x10” +2.06 x 10°x 0.9987. 0.01%(V/V)
(S/N) 5.48 0.01%(V/V) .
3.3
3.3.1 2 o 2
3.3.2 2
3 N N N 4 o
° ‘l | b
‘M____LMJ\_MA___"
d
o T . ‘ o
e 0 20 40 60 80 100
U _‘.l‘/'lb__ o
R ML, 3 (a: b: c
0 40 60 80 100 d: o )
) Fig.3 TIC chromatograms of different oils ( a: peanut
oil; b: sunflower seed oil; c: rice oil; d: olive oil;

Fig.2 TIC chromatograms of different corn oils e sesame oil)
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( 4, 22 29 min
10 - 27 min ( )
5 i 35 min 4 i 42 ~50 min
4 45 min (
) o 22 29 min o
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P
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4Iﬂ 51() f)lf]
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4
Fig.4 TIC chromatograms of corn oil and soybean oil
o 5¢ 100% 2~ 4
UPLC-MS
3.4 / 0 20 40 60 80 100
t(min)
5
) Fig.5 Chromatograms of corn oil and soybean oil containing
different content lart
So a. 10% +90% i b 5% +95% ; a. 100%
A B A/B = a. 10% Lard +90% Corn oil; b. 5% Lard + 95% Corn oil;
1.0 10% . c. 100% Lard.
C E D E C/E=1.0 D/E=1.0
5% o
100% A B A/B. C E C/E
A/B. E C/E 2
A/B C/E C/E o A/B D/E
D/E

o “ 1.0” 10%
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2

5% o

A/B C/E D/E

Table 2 Indicators of peak height ratio (A/B C/E D/E) of different content of lard in corn oil and soybean oil

Indicators of peak

Different content of lard in corn oil and soybean oil A/B C/E D/E
100% 100% Corn oil 1.32 1.11 N/A
90% +10%  90% Comn oil +10% lard 1.09 0.95 N/A
80% +20% 80% Corn oil +20% lard 0.97 0.82 N/A
50% +50% 50% Corn oil +50% lard 0.77 0.52 N/A
100% 100% Soybean oil 1.08 N/A 1.06
95% +5% 95% Soybean oil +5% lard 1.05 N/A 1.09
90% +10% 90% Soybean oil +10% lard 1.01 N/A 0.93
80% +20% 80% Soybean oil +20% lard 0.91 N/A 0.76
50% +50%  50% Soybean oil +50% lard 0.76 N/A 0.51
100% 100% Lard 0.53 0.35 0.31
4
3 UPLC-MS
. 14
6 13
o 5% 0
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Separation of Triacylglycerols in Edible Oil by Reversed Phase Ultra
Performance Liquid Chromatography-Mass Spectroscopy

HE Rong SHAN Xiaodin DONG Fang-Yuan XU Xu’
( School of Chemical and Environmental Engineering Shanghai Institute of Technology Shanghai 201418 China)

Abstract A reversed phase ultra performance liquid chromatography-mass spectrometric method was
developed for the separation and analysis of triglycerides in edible oils. The samples were separated by using
three ulira performance C,4 columns in series with a total length of 40 cm (10 cm + 15 em + 15 cm) at high
pressure with acetonitrile-isopropanol ( 50: 50 V/V) as mobile phase at a flow rate of 0.2 mL/min and at
column temperature of 25°C  and detected by APCI ionization-mass spectrometry. The edible oil sample was
dissolved in isopropanol and injected in LC-MS directly. The triglycerides in edible oils were distinguished to
their better fine components which included corn oil peanut oil sunflower seed oil rice oil olive oil sesa-
me oil and soybean oil. The chromatograms of different edible oils showed that the same kind of edible oil was
composed of similar triglyceride composition and content while the different kind of edible oils differed. The
experimental result showed that the method could be use for identifying 5% lard adulterated in soybean oil.
The method suggests a significant research way for identifying adulteration in edible oil.
Keywords Reversed phase ultra performance liquid chromatography-mass spectrometry; Triglycerides;
Edible oil
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