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Simultaneous determination of 7 kinds of pigments in egg by ultra
performance liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish the method for the simultaneous determination of 7 pigments in eggs by
ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS). Methods Egg samples were
extracted by acetonitrile ultrasound, and separated by Phenomenex Kinetex FS5 (100 mmx3.0 mm, 2.6 m) column.
Mobile phase A: 0.1% formic acid/aqueous solution and mobile phase B: 0.1% formic acid/acetonitrile solution were
used as mobile phase for gradient elution. Positive ion multi-reaction monitoring mode of electrospray ionization
(ESI) was used for quantitative analysis. Results The linearity of the 7 pigments was good in the range of 1-20 g/L,
and the correlation coefficient r*=0. 998. The detection limits of lutein, canthaxanthin, Sudan I, Sudan II, Sudan III
and Sudan IV were 0.1 g/kg, and that of riboflavin was 0.2 g/kg. The recoveries of 7 pigments were 80.2%-106.7%
and the relative standard deviations were 1.5%-6.0% in the range of 2-10 g/kg. Conclusion The proposed method is
fast, accurate and efficiency, which is suitable for qualitative and quantitative analysis of endogenous and exogenous

pigments in eggs.
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Table 1 HPLC gradient elution program

Fisf 18] /min Al% B/%
0.00 20.0 80.0
0.50 20.0 80.0
2.00 0.0 100.0
4.50 0.0 100.0
4.60 20.0 80.0
6.60 20.0 80.0

Q)F % %A

HL I 55 25 IR (EST) . 1E B B 2 7 U B
550 °C; AT 30 psi; BANE HEHIE 5500 V; 250
JES7 55 psi; SHBNSUE S 55 psic BRI . FEH L E &
Tl 48 o L35 2.
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Table 2 Mass detection parameters of each pigment
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v 156.1 31 SCRRUR SRR R R 0.2 pg/ke.
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2.32
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2.28 — B ZE(RT=0.91)
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fix 5 2.05 752 (RT=2.82)
% TRFHLIIV(RT=2.69)
40
30 1.60
20
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Fig.1 The chromatogram of 7 pigments
#3 IoERESELMEEXM
Table 3 Standard curve and linear correlation
(9% 2 PETE L/ (ng/L) R LIPS e K H PR/ (ug/kg)
g 1~20 Y=7767.88231X+2240.7029 0.999 0.2
MR 1~20 Y=70025X-30869.8 0.999 0.1
MAER 1~20 Y=27157.84821X-7920.31471 0.998 0.1
piSaEaN| 1~20 Y=4510.75123X+43.97 0.999 0.1
piSaraRl 1~20 Y=23136.33594X+3205.86519 0.999 0.1
piSaraniil 1~20 Y=29173.03255%X+2402.59075 0.999 0.1
PSR EANAY 1~20 Y=46595.5X+3269.86523 0.999 0.1
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Table 4 Results of recoveries and precisions(n=6)

W ugrke) IR % *ﬁqufﬁzﬁﬁ

2 80.2 6.0

BHER 5 83.1 5.3
10 85.2 5.1

2 86.4 42

R 5 92.0 2.8
10 93.2 2.7

2 99.3 3.1

MR 5 102.2 1.8
10 1023 1.5

2 90.1 3.1

piSEEAN| 5 93.5 2.3
10 98.4 2.0

2 98.6 4.7

piSEEanIl 5 104.1 3.0
10 106.7 29

2 89.6 5.6

piSazARIl| 5 94.5 4.7
10 95.3 4.3

2 90.6 4.5

i SREANAY 5 94.4 3.4
10 96.2 23
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