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Simultaneous determination of four vitamin E isomers in vegetable oil by
ultra — high performance liquid chromatography - triple
quadrupole tandem mass spectrometry
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Abstract: To improve the detection efficiency of four vitamin E isomers (a -, B8 -, vy -, § -
tocopherol ) in vegetable oil, a method for simultaneous determination of the content of four vitamin E
isomers (@ =, B8 -, y —, & — tocopherol) in vegetable oil by ultra — high performance liquid
chromatography — triple quadrupole tandem mass spectrometry ( UPLC — MS/MS) was established. The
conditions of mass spectrometry, chromatography, and sample pretreatment were optimized, and the
method established was examined. The results showed that the sample (0.5 g) was extracted with
methanol (10 mL ), purified with C18 powder (35 mg), separated with Kintex F5 chromatographic

column (2.1 mm x 100 mm, 1.7 pm), eluted
¥ HEA:2023 —07 — 07 ;4& [ B #7:2024 - 07 - 30 with 0.1% formic acid aqueous solution and
EE&WHE: Kok & o AR Qoo d s H RS 0.1% formic acid — methanol solution as mobile
( BM2020023 )
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phase by gradient under the speed of 0.4 mL/min,
detected under positive ion mode of electric spray
(ESI') and multi reaction monitoring mode

(MRM ), and quantified by external standard
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method. Under these conditions, there were a good linear relationships for four vitamin E isomers in the

mass concentration range of 1 — 100 ng/mL, with correlation coefficients (R*) above 0. 998, detection

limits of 6 ng/g, and quantification limits of 20 ng/g. The recovery rate ranged from 92.0% to 108.0% ,

the relative standard deviation was 0.7% —7.1% , and the relative error of the determination results with

national standard method was —4.3% —5.1% . This method has the advantages of accuracy, sensitivity,

and good reproducibility, and it can be applied to the analysis of actual samples.
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Table 1 Gradient elution conditions

A} 6]/ min A/ % B/ %
0 90 10
1.0 90 10
1.5 10 90
5.0 10 90
5.1 90 10
7.0 90 10

J IS A 22 RO W AL = ( MRM) 5 He 15 55
TR (ESD) , 1E B B FUR T 550 °C, KA
(CUR) JE Jj 241. 31 kPa, 5385 (CAD) JE /3 55. 16
kPa, BjffLHL R (1S) 5 500 V, 1§25 <, (GS1) & J)
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379.21 kPa, & BV (GS2) [ /7 379. 21 kPa,
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Table 2 Mass spectral parameters of target compounds
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78 35 80 32
— & _ N
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80 32 85 25
T AT 1Y ‘
B-EEM 417.7  151.3 % ,57.2 %0 40 S-EE®/ 403.7  137.3%,109.2 g5 €0
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Fig.1 Quantitative ion selected ion current diagrams of four tocopherols
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PEEEF 10 mL B BESET T4 HR
3 FAEAGHREBPEI 4 FHEBEHRREEER
Table 3 Extraction effect of different volumes of

methanol on four tocopherols

i/ (mg/100 g)

fea 5mL 8mL 10mL 12mL 15 mL
a-EHmH  3.28 3.69 4.09 4.17 4.21
B-'EHE 0.18 020 0.22 0.23  0.23
y-4BHEH  7.10 7.9 8.74 8.91 9.00
S-EEMm  0.91 1.02 1.13 1.15 1.16

R4 10 mL HUEESEHUS , >R H] C18 FyoR it AT
Ak, AR 4R (30,35 ,40 145 .50 mg) /1y C18 f K
LG R 4 FAE T B R SRR 4,

x4 FEAEZE CI8 HRxt 4 FEBEHSENFM
Table 4 Effect of different dosage of C18 powder on

four tocopherols content

i/ (mg/100 g)

ety

30 mg 35mg 40 mg 45 mg 50 mg
a-EFHH  4.13 4.09 3.85 3.64 3.41
B-EHB 0.23 022 022 0.21 0.20
y-EE®  8.83 8.74  8.54  8.33 8.13
S-4HM 1.15 1.13 1.07 1.01 0.92

SIS L R, 24 C18 Ky R ¥ Ak 5 i 32 UK
45 CRAMT G FRAm s A C18 Rk T &
(3G T D, BT C18 Ay A HH 12 B 2 i AL U
Uf. 4 Al BEE C18 MR FHEL MBS, A & M
TG, BT 35 mg A B S R AR
W N, Br A e 240 2 C18 By oK R 35 mg,
2.2 FEFHER
2.2.1  ZMEEEIRIRS R

AW EERCH] 1.2.5.10,20.50,100 ng/mL F 75
U B 25 AL B B IR G AR v I W, 7RI AR i T
ORI E , DR G AR ER W 4 FhAEF 0
J VR EE (x) A RAR R, BT AR (y ) WAL FR , 25
TAEMZ . LIETEE T 3 550 LR 10 5 {F 0 Lt
J3 A E 25 AR B B A IR A S R, 4 FPAEF
(LR Il )3 A A DG R B (R ) (K HE BRI A2 2 PR
s,

%S5 i 7E 1 ~ 100 ng/mL Joi i ik J3 5 [
W4 T AR B Y R S AR R R R
I MR RBU(R) ¥R T 0.998, ik it R 5 0
6 ng/g, % RN 20 ng/g,

RS AMETHHAMEERRATEBEXRYE LHREEER

Table 5 Linear regression equation, correlation coefficient, limit of detection and limit of quantification of the four tocopherols

L&Y 2P [l 7 AR R’ fai B/ (ng/g) EER/ (ng/g)
a - EHWH y =61 500x —40 300 0.998 3 6 20
B - HEE y =37 600x -5 143 0.999 4 6 20
v - LB y =54 200x - 15 664 0.998 0 6 20
S-HMW y=24239x — 3 876 0.998 0 6 20
2.2.2 JkR R A o H%6
BOZHE M AE A S, In A H & 3 K ~ AJRME s/ BARSEIE %/0,
Y (16100 ) (me/100 g) (mg/100 g) V%
BRIV, H52 R AR SCHY 7 B0 5E 4 A AR B B AR vE gomTTE
AR T 6 U, TR R i 2 v o
%6 y-4Em 8.74 2.00 10. 84 105.0
%6 MAFEUSEIRER (n=6) 5.00 13.81 101.4
Table 6 Results of spiked recovery experiments (7 =6) 0.50 1.59 92.0
ARl bR RS o-f&mm L1 2.00 327 107.0
I /%
e (mg/100 g) (mg/100 g) (mg/100 g) % 5.00 6.15 100.4
0.50 4.55 92.0 ‘ B
. H 3R 6 AJN,4 FhgE R E AR R b [alfic 2
a-EHE  4.09 2.00 6.17 104.0 o -
500 016 014 $92.0% ~108.0% , K% 7L HA RAFHITERRE .
0'50 0'76 108'0 fi A — Bkl i 4T 6 REE &2 5250, THE AR X
L ' ' ' brifEfii 2= (RSD) , B AT L RS 2 B 45 R W3R 7
PR Dm0 2 [T R4 B E SR RSD 2
5.00 5.17 99.0

KT 7. 1% , BiWiZ 756 BA RAFRORE L
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RT HERBEZEE(n=6)
Table 7 Precision of methods (n =6)

4k (mg/100 g)

e | 5 3 . s p RSD/%
a-EE 4.05 4.06 4.12 4.09 4.10 411 0.7
B-EEMm 0.23 0.22 0.22 0.24 0.21 0.22 4.6

y - HEHW 9.25 8.51 8.77 8.90 8.67 8.35 3.6
S-FHM 1.22 1.12 1.17 1.02 1.04 1.18 7.1
2.2.3 S5EFFEN L Tocopherol and tocotrienol analysis in raw and cooked

fdtHIR—Zpkih 4%/ GB 5000. 82—2016 55 i
ATIAE - SA T BRI E SR T IR, SR 8,
*8 AAESEGRAFEMNELERHLLE
Table 8 Comparison of the results of this method with
the national standard method

51/ Ty -
ey PR R i
a-EFH 4.09 3.89 5.1
B-EHW 0.22 0.23 -4.3
y - LB 8.74 8.91 -1.9
S-AEMH 1.13 1.18 -4.2

2% 8 AN, AR5 il e 45 5 5 GB 5009. 82—
2016 55 ke S5 AR ZE N -4.3% ~5.1% ,
FEHAR T TR R 2 AT 5
3 & i

ARG 1 — P ] B e AR 4 R A
R EFE(a- B~y -6 -EFMH) R UPLC -
MS/MS,0.5 g FEAHZ 10 mL B EHLE 35 mg C18 #}
KL, LL 0. 19% H FRIKEE R 0. 1% H g - W BEgs
WRAE RIS T4 BE YRR, Kintex FS5 /2 (54,
T 4 0.4 mL/min, 7E ESI IE &5 -F#iXF , 17 MRM
Hili, RAIMr ki, R FW AR E R
k(e - . B— .y — 8- EFB)FE 1 ~100 ng/mL Ji7
R ELENEE LR R, HERE(R) ¥
0.998V) I, Kt BRI 6 ng/g, & T FRIH 20 ng/g;
%A K AR B R 92.0%  ~ 108. 0%,
RSD 4 0.7% ~ 7. 1% , BA 54 W HE 0 B2 TS %5
FE o IZITIETTAC PR R 2 4, I R A R L EE I
I, HA S 58, 2 BRI AU A, RET AR )i
H 4 R 2R E SRS p R K
S
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