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Simultaneous and quick determination of all eight vitamin E isomers in nuts by
accelerated solvent extraction and hydrophilic interaction liquid chromatography
ZHENG Yi-bin, PAN Xiao-dong, XU Jiao-jiao, HUANG Bai-fen
(Zhejiang Provincial Centre for Disease Control and Prevention, Zhejiang Hangzhou 310051, China)

Abstract: Objective A method was developed for simultaneous quantification of eight E vitamers ( tocopherols and
tocotrienols with @, B, y and & type) in nut matrix by hydrophilic interaction liquid chromatography ( HILIC) after
pretreating with accelerated solvent extraction. Methods Nut samples were extracted using accelerated solvent extraction
(ASE), the separation of 8 anlaytes was achieved using BEH amide amino column (150 mm x3.0 mm, 1.7 pm) and the
mobile phase was 90% hexane and 10% methyl tert-butyl ether-tetrahydrofuran-methanol (20: 1: 0.1, V/V). Results
The detection limits were ranged from 0.032 to 0.070 mg/kg with linear correlation coefficient above 0.998, while
quantification limits were 0. 096-0. 210 mg/kg. Intraday and interday recoveries of spiking standards were 87. 5% -114.2% ,
and relative standard deviations (RSDs) were all less than 12% . Conclusion The established method could be applied in
the simultaneous detection of vitamin E isomers in nuts due to its excellent sensitivity, recovery and reproducibility.
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Figure 1  Extraction ratio by different levels of factors
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Figure 2 Chromatogram of standard solution with the different columns
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Table 1  Linear equation,limit of detection and limit
of quantitation
o 1 ) *’j;‘? p ::/Dkg) p ];10/ng)
a-T y=0.79872x - 0. 10929 0.998 0. 050 0. 150
B-T y=1.17752x - 0. 02020 0.999 0. 040 0.120
y-T y =1.20706x —0. 07053 0.999 0.032 0. 096
5-T y =1.20015x +0. 02745 0.999 0.035 0.105
a-T; ¥ =0.33321x - 0. 00464 0.998 0.070 0.210
B-T, y=0.77191x - 0. 03875 0.999 0. 064 0.192
v-T, y =0.49908x - 0. 02075 0.998 0. 050 0. 150
5-T, ¥ =0.60399x +0. 00935 0.999 0.058 0.174
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Table 2 Recoveries of intraday/interday
g a-T/% B-T/%
/(mg/kg)  H N MR H A RSD H 18] [ i H [8] RSD A P el R H P RSD H 18] [ i H [8] RSD
0.2 90. 6 10 92.5 8 87.5 5 88.1 9
0.5 110.3 4 99.8 8 87.8 6 90.6 8
2.0 101.2 3 103.5 4 97.6 2 95.6 5
TR v-T/% 5-T/%
/(mg/kg)  H A MR H A RSD H 1] [m] i = H 1] RSD Gl ES H A RSD H 1] fa] i = H il RSD
0.2 90. 8 8 95.6 8 102. 4 8 94.8 6
0.5 93.2 6 96.3 7 99.1 11 99.8 10
2.0 90.0 1 95.6 5 92.5 5 96. 6 3
T a-T;/% B-T3/%
/(mg/kg)  H A EIYCE H 1 RSD H A e i 4 H Al RSD H P iR H 1 RSD H fi] [o i H & RSD
0.2 101.0 4 105.5 8 93.8 11 96.3 10
0.5 101. 4 8 99. 8 4 110.0 2 114.2 8
2.0 100. 9 7 100. 2 5 114.2 7 106. 8 6
s y-T3/% 5-T;/%
/(mg/kg)  H A EIICR H A RSD H Ji] [ i = H &) RSD EeIEE s H P RSD H [ fa] e = H [8] RSD
0.2 100. 8 10 96.5 7 94.9 5 98.0 6
0.5 106. 7 12 105. 6 11 99.5 6 97.0 7
2.0 102. 6 10 104.5 5 97.9 9 96.6 9
3 BARAER AT B SR E o (8 £ 5, mg/kg)
Table 2 Content of tocopherols and tocotrienols in different nuts
BE AT W SR AR
a-T B-T y-T 5T a-Ty B-T; y-Ty o-T,
Ji ki (n=8) 270.8 £9.2 2.36 0.8 10.5 0. 4 0.4 +£0.02 3.83+0.6 1.23 0.3 0.36 +0.03 —
W1 (n=9) 121.0 £7.5 0.16 £0.05 128.4 +£8.4 0.4+0.03 — 2.53£0.5 6.05+0.4 —
WA (n=6) 49.7 £3.5 2.07 £0.5 63.2+5.8 12.4 3.5 — 3.05+0.2 — —
HOR(n=7) 10.4 2.1 2.07 £0.3 167.3 £9.3 4.38 +0.7 0.54 +0.05 2.3+0.4 16.6 +4.2 0.89 +0.01
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Chromatographic photogram of tocopherols

and tocotrienols in different samples
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