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Abstract: Objective To establish an on-line column switching liquid chromatography for quantitative determination of
vitamin D; in pouliry eggs and their products. Methods Antioxidant—protected samples were saponified, extracted with a
mixture of ethyl acetate—n—hexane mixture (6 : 4, v/v) and subjected for determination using two—dimensional liquid chro-
matography. One—dimensional chromatography was performed with the UniChiral® OD-5H column (4.6 mm X 100 mm,
5 m), acetonitrile: methanol (75 : 25, v/v) and water as a mobile phase for gradient elution at a flow rate of 1.00 mL/min
to complete vitamin D purification, and two—dimensional chromatography was performed with the Agilent Eclipse PAH
column (2.1 mm X 100 mm, 3.5 pm, column temperature of 35 °C), detection wavelength of 264 nm for separation and
determination of vitamin Ds and internal standard vitamin D, with the internal standard method. Results Vitamin D; had
a good linear relationship within the range of 2.5 to 100 ng/mL, with 7 of >0.999. The mean spiked recovery rate of
vitamin D; was 101.23% to 102.08% in egg yolk powder, with relative standard deviation (RSD) of 3.91% to 5.85%, de-
tection limit of 1.5 wg/100 g, and quantitative limit of 4.9 ng/100 g, and the limits of detection and quantitation of vi-
tamin D; were 0.15 pg/100 g and 0.49 wg/100 g in whole egg liquids. Conclusions The method is simple, rapid,
highly accurate, sensitive and reproducible, which is suitable for rapid and quantitative determination of vitamin Dj in
poultry eggs and their products.
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Table 1 Elution program and valve switching program for one

dimensional system

I} ] WA BB (A
Time/min ~ Mobile phase A/%  Mobile phase B/%  Valve position
0 20 80 16
7.95 20 80 12
8.55 20 80 16
16.00 0 100 16
19.00 0 100 16
19.50 20 80 16
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Figure 1 Vitamin D placement loss rate under different

saponification conditions
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Figure 2 Comparison of solvent extraction effects on vitamin D
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Figure 3 Chromatograms of vitamin Ds in egg yolk powder
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Table 2 The spiked recovery rates of vitamin D; in egg yolk powder

JF5 10.20 pg/100 g

J#520.40 pg/100 g

J$r40.80 wg/100 g
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‘ Il ‘ sl , i
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Recovery rate/% Recovery rate/% Recovery rate/%
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1 32.06 105.10 41.12 96.96 60.25 95.37
2 31.34 98.04 42.68 104.61 61.71 98.95
3 31.33 97.94 40.19 92.40 61.89 99.39
4 31.95 104.02 42.98 106.08 63.24 102.70
5 32.12 105.69 43.21 107.21 64.24 105.15
6 31.27 97.35 42.81 105.25 64.53 105.60
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Table 3 Comparison of vitamin D; determination between
on-line column switching liquid chromatography and liquid

chromatography tandem mass spectrometry (n=3, pg/100 )

bl Sample 2D-LC  HPLC-MS PlE
#2E Goose egg 3.43 3.72 0.992
%] %28 3 Marinated quail egg 2.41 2.39 0.381
X5 % Native egg 4.20 4.70 0.982
1113 3E Pheasant egg 4.04 4.28 0.994
5% Duck egg 11.13 12.38 0.991
Fi75 4 4K Spiced marinated egg 0.70 0.68 0.392
ARG Salt baked egg 1.93 2.45 0.998
512K Pigeon egg 0.61 0.62 0.351
EH ) Egg yolk powder 21.34 21.71 0.893
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