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Simultaneous Determination of Vitamins A, D and E in Foods for Special Medical Purposes by Online Solid Phase

Extraction Combined with Two-Dimensional Liquid Chromatography
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Abstract: A rapid method for the determination of VA, VD (VD,, VD;) and VE (a-, -, y-, and J-vitamin E) in foods
for special medical purposes was established using online solid phase extraction (SPE) combined with two-dimensional
liquid chromatography (2D-LC). After saponification, enrichment and purification of VA, VD and VE from samples were
accomplished on an online SPE cartridge. VA and four VEs were quantitatively analyzed by the first-dimensional LC, and
VD was transferred by heart-cutting to the second-dimensional chromatographic system for separation and detection. SPE
columns with different fillings, sample loading solvents, and eluent composition were evaluated, and 2D-LC conditions were
systematically optimized. Good linearity was achieved for all vitamins tested with correlation coefficients (R*) greater than
0.997. The mean recoveries of the developed method were 84.4%—109.0% with relative standard deviation (RSD) of 0.34%—
6.55% (n = 6). This method was highly automated with low detection errors and high detection efficiency, and could be used
for the analysis of vitamins in foods for special medical purposes.
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Fig.1  Flow chart of on-line solid phase extraction coupled with two-

dimensional liquid chromatography
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Table1 Preparation of standard solutions of VA, VD and VE

pg/mL
_ i)

Bt 1 2 3 4 5 6

VA 0.1 0.2 0.5 1 2 5
a-VE 1 2 5 10 20 50
S-VE 1 2 5 10 20 50
0-VE 1 2 5 10 20 50
7-VE 1 2 5 10 20 50
VD, 0.001 0.002 0.005 0.01 0.02 0.05
VD, 0.001 0.002 0.005 0.01 0.02 0.05
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Table 2  Gradient elution program for on-line solid phase extraction
coupled with 2D-LC
SPEE i —HRblib Y
_ R R 50 I v 17 &
Il 5[l Ff 6] /min
T A S R

0.0 20 0 80 0 0.0 70 30 0.0 0 100
40 20 0 80 0 6.5 70 30 50 0 100
41 0 50 0 50 70 PAREEA 6.0 97 3
210 0 50 0 50 17.0 1090 20 97 3
211 20 0 80 0 19.0 0 100 230 0 100
250 20 0 80 0 250 0 100 250 0 100

3 WSS R E

Table3  Valve switching programs and positions
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Table4  Regression equations, linearity ranges and quantification Table 6 Comparison of results from this method and conventional 2D-L.C
limits of VA, VD and VE e ARAHMKRESR  BABEAR  RPRRAERREREH
L [/ . AR ERhY % B gy SRR o AN o A
414 T 4 J#5 ; i ; 1 ; e
A gL ke (B (ugl00 g I T
VA 0.1~5.0 y=228.865 1x—3.020 7 0.999 91 5.35 1 670.8 656.3 547.8 5325 642.5 633.1
VD, 0.001~0.05 y=2031.97x+0.2634  0.999 86 0.298 (ngAOGg) 657.3 653.1 410.7 408.6 565.2 548.6
VD;  0.001~0.05 y=1643.04x+0.2141 0.999 84 0.298 482.1 468.5 5929 5835 999.2 987.3
a-VE 1.0~50  »=17.229 1x—16.8009 0.997 97 535 | 701 678 869 8.5 934 905
B-VE  10~50  y=17.9810x—7.3263  0.999 77 535 VD/ 009 885 839 83 751 m
J0-VE 1.0~50 y=19.002 5x—3.166 6 0.999 97 53.5 (hg100) 6.67 653 827 8.09 23 218
y-VE 1.0~50 y=27.699 6x—9.0340  0.998 60 53.5
1 20.0 20.1 13.8 13.1 10.6 9.87
. . N (m‘;,YOEO/ o 20 1§ 166 155 133 122
24 JriRIEACER . RS ARG B6 123 B3 02§ %7 20
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MK
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Table 5  Recoveries and precision for VA, VD and VE
4y LTSV WsE P41/ T8 AR BRI 2/ %
A (ug/100g)  (ug/100 @) s %1% (n=6)

600 604.7 100.8 2.56

VA 1200 1122 93.5 2.82
2400 2301 95.9 2.24

5 4.22 84.4 1.26

VD, 10 9.54 95.4 2.11
20 19.8 99.0 5.43

5 422 84.4 6.55

VD, 10 9.29 92.9 3.56
20 20.7 103.5 5.36

6 000 6337 105.6 0.63

a-VE 12 000 12 186 101.5 2.35
24 000 24755 103.1 5.36

6 000 6376 106.3 0.34

S-VE 12 000 12 260 102.2 5.03
24 000 26 153 109.0 1.17

6 000 5449 90.8 1.79

J-VE 12 000 10 582 88.2 2.81
24 000 20776 86.6 2.33

6 000 5912 98.5 0.85

y-VE 12 000 11786 98.2 1.38
24 000 25275 105.3 4.46
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