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Rapid determination of vitamin E content in dairy products by gas
chromatogr aphy-mass spectrometry

WU Zhi-Cheng, ZHOU Lang-Jun, CEN Jian-Bin, LI Xiu-Ying"

(Guangzhou Quality Supervision and Testing Institute, Guangzhou 511447, China)

ABSTRACT: Objective To established a rapid determination method of alpha-tocopherol and alpha-tocopheryl
acetate in dairy products using vortex-assisted extraction and gas chromatography-mass spectrometry (GC-MS).
Methods Samples were extracted with n-hexane after proteins were precipitated by methanol. Then the isooctane
layer was separated by HP-5MS capillary chromatographic column and detected by selected ion monitoring (SIM)
mode of GC-MS. Results Under the optimized conditions, the calibration curves of target analytes were linear in
the range of 0.05~10 mg/L with correlation coefficients higher than 0. 999. Limits of detection (LODs, S/N=3) of
a-tocopherol and a-tocopheryl acetate were respectively 0.51 mg/kg and 0.25 mg/kg, and limits of quantification
(LOQs, S/N=10) were respectively 1.70 mg/kg and 0.83 mg/kg. The method was validated by NIST SRM 1849a, with
the deviation of result and certified value at -3.75%. Intra-day relative standard deviations (RSDs) were between
1.38% and 2.25%, and inter-day RSD was 1.83%. Conclusion The proposed method is rapid, accurate and sensitive,
which is suitable for the detection of vitamin E content in dairy products.
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Fig.3 Select ion chromatogram of mixed standard solution (1/z=430)
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Table2 Linear equations, correlation coefficients, detection limits and quantification limits of compounds

) (mg/kg) (mgrkg)
a- Y=526423X-13207 0.9996 0.51 1.70
a- Y=738155X-6015 0.9991 0.25 0.83
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Table3 Determination results of accuracy and precisions

' (mg/kg)
- o o 2 (%) (%)
1 38.4,43.3,39.1,40.2,40.8  114.6,101.2,106.8,107.3,110.2  156.8, 148.8, 149.8, 151.5, 155.0 2.25
2 42.6,39.2,41.8,40.5,38.8  105.3,107.1,104.3,105.9, 112.4  152.1,150.2, 150.2, 150.4, 155.0 1.38 1.83
3 39.6,38.8,42.7,40.6,41.1  111.1,106.4,109.3, 104.7, 108.5  154.6, 149.0, 156.2, 149.3, 153.7 2.12
a- (158+18) mg/kg; > 1 mg dl-a- =0.91 mg dl-a- sl
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Table4 Comparison of the proposed method and the GB method
(mg/kg) (mg/kg) (%)
91.4 88.7 3.00
103.2 96.4 6.81
101.5 95.5 6.09
80.6 76.7 4.96
54.5 49.8 9.01
119.7 107.9 10.4
1 346 31.1 10.7
2 31.0 28.7 7.71
3 43.1 40.6 5.97
o- , 1 mg dl-a- =0.91 mg dl-a- (3]
35 HEMERESHERE ’ K
NIST SRM 1849a 3:0%~10.7%
o- o-
05g 5mL ’ - ’
3 d, 5, 3
, 152.2 mg/kg( o- > >
), 158 mg/kg -3.75%, E
0,9 950
s L 1.38%~2.25%, 4 éﬁ i‘Q
36 EEMEFERXLL
GB5413.9-2010 ; GC-MS ;
A D E )

9 © 3 ) E a- a-



1846 8
180000 2 [71 AOAC Official Method 2012.10 Simultaneous determination of 13-cis and
160000 all-trans Vitamin A palmitate (retinyl palmitate), vitamin A acetate (retinyl
140000 acetate), and total vitamin E (dl-a-tocopherol and dl-a-tocopherol acetate)

3 120000 in infant formula and adult nutritionals by normal-phase HPLC [S].
_;g 100000 | [8] GB 1)4[1;]56—2010 E(dl-a-
—2 80000 ) i B o
GB 14756-2010 National food safety standard-Food additive vitamin E
60000 (dl-alpha-tocopheryl acetate) [S].
40000 [9] GB 299422013 E(dl-o-
20000 L )SI.
0 A b GB 29942-2013 National food safety standard-Food additive Vitamin E
50 75 100 125 150 175 200 225 250 (dl-alpha-tocopherol) [S].
Rt (min) [10] . . . B
1 o 2 g [31. ,2016,7(11): 4307-4311.
1 a-tocopherol; 2 a-tocopheryl acetate Qian C, Gou XL, Zhou MQ, et al. Applications of gas
4 (m/z=430) chromatography-mass spectrometry in the safety detection of food and
Fig. 4 Select ion chromatogram of infant formula milk powder drug [J]. J Food Saf Qual, 2016, 7(11): 4307-4311.
(m/z=430) [11] , , > - -
[J1. ,2016, 7(7): 2887-2894.
Chen SD, Cai WH, Lin XJ, et al. Determination degradation products of
> lipids in formula rice cereal by headspace-gas chromatography-mass
5 E spectrometry [J]. J Food Saf Qual, 2016, 7(7): 2887-2894.
[12] Xun ZQ, Huang JF, Li XY, et al. Simultaneous determination of seven
‘ acrylates in food contact paper products by GC/MS and modified
SE3Hk QuEChERS [J]. Anal Methods, 2016, 8: 3953-3958.
[ i i ) E [13] s s s - E
i ,2010, 22(4): 817-822. E [31. ,2007, 27(7): 899-901.

Zhou XD, Dong XF, Tong JM. Research advances in biological functions
and safety evaluation of vitamin E [J]. Chin J Anim Nutr, 2010, 22(4):
817-822.
[2] s s , . E
[J]. , 2005, 26(8): 29-32.
Li JS, Huang WM, Qin GM, et al. Study on vitamin E ester derivative's
chemical stability and application in food products [J]. Food Sci, 2005,
26(8): 29-32.
[3] GB 5413.9-2010 A
D E [S].
GB 5413.9-2010 National food safety standard-Determination of vitamin
A,D,E in foods for infants and young children, milk and milk products [S].
(4] , , . -
A D E[J].
1733-1736, 1739.

, 2015, 25(11):

Zhu J, Zhang P, Yang J, et al. Determination of vitamin A, D, E in milk
powder by HPLC-MS/MS [J]. Chin J Health Lab Technol, 2015, 25(11):
1733-1736, 1739.

[5] ", . E [J].

,2013, 23(4): 824-826.

Luo Y, Sun CJ. Simultaneous determination of 4 isomers of vitamin E in
foods by capillary gas chromatography [J]. Chin J Health Lab Technol,
2013, 23(4): 824-826.

[6] ISO 20633:2015 Infant formula and adult nutritionals-Determination of
vitamin E and vitamin A by normal phase high performance liquid

chromatography [S].

[14]

[15]

Li P, Chen QH, Zhang Z, et al. Determination the content of vitamin E in
vitamin E soft capsules by GC-MS [J]. Chin Hosp Pharm J, 2007, 27(7):
899-901.

a- E[J]. ,2001, 19(5): 478-480.

Jin MC, Wang L, Fu ZM. Determination of cholesterol anda-tocopherol in
eggs by capillary gas chromatography [J]. Chin J Chromatogr, 2001, 19(5):
478-480.

GB 14880-2012 [S].

GB 14880-2012 National food safety standard-Standard for the use of

nutritional fortification substances in food [S].

FriEsiE: HEm)

{E& &

RER, BEIRM, FEMRAE
AERREBSRE.
E-mail: daxuecheng1989@163.com

FER, BRIEM, EBMRATEA
BRREXTRREBRERVRATE.

E-mail: suiey-lee@163.com



