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Simultaneous determination of 8 kinds of vitamin E isomer in vegetable

oil using reversed-phase ultra performance liquid chromatography
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Abstract: An analytical method was developed for the determina-
tion of 8 kinds of vitamin E isomer (tocopherol and tocotrienol)
in vegetable oil by solvent dilution extraction-ultra performance
liquid chromatography. The sample was extracted with acetone.
The separation was achieved by using PFP column and an elution
with the mobile phases of methanol and water (93 : 7) at a flow
rate of 0.4 mL/min. The identification and quantitative analysis
were carried out with fluorescence detector at an ecxitation wave-
length of 295 nm and an emission wavelength of 330 nm. The re-
coveries ranged from 90.0% to 100% ., with the relative standard
deviation (RSDs) between 0.28% and 1.22%. The linear range
was 0.4 ~40.0 pg/mL and the correlation coefficient () was
greater than 0.999. The limits of detection were 4.0 mg/kg for
each vitamin E isomer. The method was enough for the analysis
of vitamin E in actual samples with wide linear range and high

sensitivity.
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Figure 1 8 vitamin E isomerism body fluid
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8.0,16.0,40.0 pg/mL)#EAE, DL 1 FR S A A6 5, Yk BE oy
BEALKR AR AERN R . DIFRME R 1 g, @ AR 10 mL,
TR R R AAR RO R 1, R 1A
H R T4 Ve M RTE 0.4~40.0 pg/mL 3 B Y 214
F R R AR REIE 0.999 174~0.999 870,
2.4 EREMBEZE

X R IMAE T A Ve 54 4 43 B 3 AN ¥R B2 K7
(4,8,20 mg/kg) . A KT #A4T 6 Wk T, 45 ) A & o
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Table 1 Linear equation and correlation coefficient for the 8 isomerans of vitamin E
EA) LPEVH/ (pg « mL™h) P o it 2% MRRE HEKLBR/ (mg - kg™ D)

o-EH = 0.4~40.0 Y=2 490 000X —878 000 0.999 870 4.0
BT =M 0.4~40.0 Y=2500 000X —1 070 000  0.999 847 4.0
yAEE IR 0.4~40.0 Y=2 950 000X —1 520 000  0.999 720 4.0
a BT = 0.4~40.0 Y =601 000X —477 000 0.999 528 4.0
O-EH W 0.4~40.0 Y=1 750 000X —832 000 0.999 820 4.0
BEE B 0.4~40.0 Y=1 520 000X —855 000 0.999 718 4.0
yHEE W 0.4~40.0 Y=1 480 000X —1 110 000  0.999 319 4.0
a T 0.4~40.0 Y =545 000X —546 000 0.999 174 4.0

w2 KEHBF M VeRMaEERFIMNEKEMBEE

Table 2 Recovery rate and precision of 8 vitamin E isomers in soybean oil samples

45 Wi/ (mg » kg™ 1) [l =2/ % I/ Yo MR AR AR 2/ %

4.0 99.7 99.4 99.4 98.2 98.1 99.2 99.0 0.70

OB =M 8.0 99.8 99.8 99.8 99.5 98.9 99.5 99.6 0.35
20.0 99.8 99.7 99.8 99.4 99.4 98.9 99.5 0.32

4.0 98.7 99.2 99.2 98.9 98.1 99.2 98.8 0.43

BT I 8.0 99.9 98.9 99.7 99.5 98.4 99.4 99.3 0.57
20.0 99.8 98.8 99.7 99.6 98.0 99.3 99.2 0.70

4.0 99.9 99.7 98.4 99.7 99.8 98.4 99.3 0.71

YAE = 8.0 99.8 99.3 99.6 99.6 98.8 99.3 99.4 0.37
20.0 99.5 99.7 99.1 99.1 98.7 98.8 99.2 0.39

4.0 99.4 97.7 98.2 97.7 97.6 98.2 98.1 0.71

BT AT 8.0 99.7 98.7 97.9 98.9 97.8 97.4 98.4 0.87
20.0 98.9 99.2 99.2 97.8 97.8 97.8 98.4 0.73

4.0 98.9 98.4 97.9 98.7 98.8 97.9 98.1 0.45

OHEH B 8.0 99.9 99.7 99.4 99.5 99.1 99.0 99.4 0.34
20.0 98.8 99.7 99.8 98.4 99.0 98.6 99.0 0.59

4.0 99.2 99.4 99.4 98.7 99.1 99.4 99.2 0.30

BEH W 8.0 99.3 99.0 99.1 98.9 98.5 98.8 98.9 0.28
20.0 99.1 99.7 99.5 98.0 98.1 98.7 98.8 0.73

4.0 97.4 97.9 96.3 96.9 95.8 96.9 97.8 0.36

yAEEB 8.0 97.9 98.9 98.2 97.7 97.8 97.8 98.9 0.52
20.0 98.5 98.4 98.8 99.1 99.8 99.1 99.0 0.69

4.0 99.7 99.2 99.2 99.7 98.3 99.2 99.2 0.50

atEH W 8.0 99.7 98.9 99.5 99.1 98.8 98.9 99.1 0.37
20.0 96.4 99.0 99.8 97.4 97.9 97.9 98.1 1.22
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Table 4 Separability between isomers

25 ViRrMERBENBERSBEE S VB TR
5 Vi 5 (A O B8 B[R] F0AH B 22 8] 43 89 B L3k 3.4 SEH SN B E S 1.50 =1.0
3 SH Ve RUEHEIE . RENE EE R FERSMER y LT =50 e =
Table 3 Peak order, retention time, baseline width yEE SR o R 0 1.27 =1.0
of 8 vitamin E isomers o EF I 04 F 1.10 >=1.0
4 B (R /min L5 /min ST FLHR 250 =10
S H IR 5.15 0.3 BAEBEm yEE W 2.07 =>1.0
BEH =T 5.60 0.3 yHEBEBH o EE B 2.20 >=1.0
v SR 6.03 0.3
T ST 6.41 0.3 B 3.4 Al A8 Bl Ve A REE E 20 & .
O H 6.74 0.3 2.6 MR
BT 7.49 0.3 WA T b BE AL ZEHL 15 Bl CAS 5] 45 b i A8 4 ik, SR AR
rEHEH 8.11 0.3 TR 5 (A A 5 3 A 0 G Ve v 018 S R g R A 5 R
aE T 8.77 0.3 %5,
R5 EHYHP VeEE
Table 5 Vitamin E content in vegetable oils mg/kg
PERATR o EEE  BEEE oy AEH  oEHRM «EHSRM SERSRM - EESRm o EHSRE
SEFFIh 232.0 KA 313.2 10.0 A A A A A A A A
K EAl 124.0 44.0 758.2 296.0 A ARA A A AA
TS 3tk 237.0 10.0 9.5 A A A A FA A A A A
FEAE i 256.0 16.0 16.8 9.0 A F FA A A
o 223.0 RA RA AR 198.0 AR 243.0 33.0
oK 299.0 21.0 347.3 20.0 14.0 ERohy 23.0 Fe e
LR S| 288.0 A 71.0 10.0 101.0 A H 99.0 A
ZELEAT i 642.0 38.0 26.6 4.0 A A H FH FA EN o4y
AT 216.0 F K 158.0 24.0 66.0 Fe ki 132.0 5.0
TR AT 3t 256.0 16.0 16.8 9.0 12.0 Fe e e FA
Z R 16.0 EN oAy 452.1 AR KA KA A A A
[P \ERi 18.0 A 255.0 16.0 KA KA AA A A
ZHF 130.0 EN g 2.0 A A R A A A A
itk =l 522.0 A 389.0 31.0 A RA AR A A A
ZLAE 335.0 E N oAy 4.0 KA A A ARAG ARAG AR A
3 i S & ik
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HERh L DR AR A, R T R A TR AL BRI AE L TR B %
SR IOE AR Ve B85 B b 25 28 B A 5 A AT IE A
ik E AT B e B A Ry i e
115 Fleis RV M Ve 4 S8 AR 8 4L 95 L SE B A
it oA B R
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