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Determination of vitamin E in olive oil by supercritical fluid chromatography
tandem mass spectrometry

FENG Xin, BIE Wei, HAO Xin, HAN Shen’

(Beijing Entry-Exit Inspection and Quarantine Bureau, Beijing100026, China)

ABSTRACT: Objective To establish a method for simultaneous determination of 4 kinds of tocopherols and
4 kinds of tocotrienols in Italian and Spanish olive oil by supercritical fluid chromatography tandem mass
spectrometry (SFC-MS), and compare the content difference of 8 kinds of phenolic compounds of different re-
gions of extra virgin olive oil. Methods Tocopherols and tocotrienols in olive oil were separated by SFC.
Qualitative and quantitative analysis were both completed by triple quadrupole mass spectrometry. The accu-
racy and reliability of the method was calculated by range of linearity, coefficient of regression and sample
added recovery. The concentration of all kinds of tocopherols and tocotrienols in Italian and Spanish olive oil
were tested by ¢ test. Results The concentration of tocopherol and tocotrienol at the range of 0.10 to 100.0
mg/L had a good linearity with the peak area, coefficient of regression was higher than 0.99, and recoveries was
81.0%~108.3%. f-tocotrienol, y-tocotrienol and J-tocotrienol could not be detected in Italian and Spanish olive

oil. The concentration of a-tocopherol, f-tocopherol and d-tocopherol had no significant difference (P>0.05)

*EBIES: , , E-mail: Hansh@bjciq.gov.cn
*Corresponding author: HAN Shen, Bachelor, Senior Engineer, Beijing Entry-Exit Inspection and Quarantine Bureau, No. 6, Tianshuiyuan
Street, Chaoyang District, Beijing 100026, China. E-mail: Hansh@bjciq.gov.cn



4342 6

between Italian and Spanish olive oil, while significant difference could be found in y-tocopherol (P£<0.05).
Conclusion  Four kinds of tocopherols and 4 kinds of tocotrienols in olive oil can be separated completely by
SFC-MS. The concentration of y-tocopherol in Italian and Spanish olive oil is different and this conclusion can
be regard as an evidence of origin.
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17 8 mL/min; :45.0 C; : A:B—CO,: s
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x2 BIEFRBILRNEEHPEESRE SENBETR
’ . , St
, Fisher ’ Table 2 The conditions of gradient elution by SFC
Milli-Q ( (min) N B
=182 MQ)
1 1.5 95% 5%
E o- Sigma , B-
& p 2 2 95% 5%
y- 0- o- p-
3 3 60% 40%
»- o-
4 4 60% 40%
(J&K)
5 4.1 98% 2%

22 UHE5Kk&E
Agilent 1260 -Agilent 6460
(SFC-MS/MS)(

); Sartorius 1-14 ( Sigma ); Milli-Q
( Millipore ); 0.2 um (
Whatman ); UV-1800 (
)
2.3 tREREFERRIHIE
0.010 g ,
10 mL, 8
R 0.001 g/mL,
-4 °C
2.4 FRETAERAECH
a pooy 6w ooy b
luL 10mL
, 100 mg/L 8
, 0.01 0.05 0.1 0.5
1 25 5mL 10mL , 0.10
0.50 1.00 5.00 10.00 25.00 50.00 100.00 mg/L
25 HmEIAETE
2.00¢g 10 mL ,
10 mL 2 min R 15 min,
3000 r/min 5 min, I mL 0.2 um
, SFC-MS/MS

26 BlisRBIESH
: Zorbax RX-SIL
pum); : 295 nm;

(2.1 mmx100 mm, 1.8
: 5 uL; : 2.0

27 FRiED#HsHE
: APCI;
: 5 L/min;

: MRM; :
3.00 kV; 1350 C;
: 60 psi;

3
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Table 3 The retention time, qualitative ion pair and
guantitative ion pair of tocopherols and tocotrienols

(min)

431.4>165.1

o- 0.905 431.4>165.1
431.4>96.7
416.3>151.1

B- 1.047 416.3>151.1
416.3>96.7
416.3>151.1

- 1.167 416.3>151.1
416.3>96.7
403.3>137.1

0- 1.259 403.3>137.1
403.3>96.7
425.3>165.1

o- 1.352 425.3>165.1
425.3>96.7
411.3>151.1

B- 1.429 411.3>151.1
411.3>96.7
411.3>151.1

V- 1.425 411.3>151.1
411.3>96.7
397.3>137.1

0- 1.607 397.3>137.1
397.3>96.7
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: Agilent MassHunter Software Ver. 3.2 IT1efhzk. MFARFIFZLIESEE
B.05.00(Agilent Technologies, USA); : 4 4

Mass Profiler Professional Ver. 12.5(Agilent Technolo- 4 4
gies, USA); : SigmaPlot 10.0 0.1~100 mg/L

SPSS 16.0 )

3 RGN 4
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0.99
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Fig. 2 MRM of tocopherols and tocotrienols (50 pg/mL)
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a: total ion current; b: d-tocotrienols; c: J- tocopherols; d: y-tocotrienols; e: f-tocotrienols; f: y- tocopherols; g: f- tocopherols; h: a-tocotrienols;
it a- tocopherols



11 S E 4345
FT4 ATEBEIAME S ZHEBEEAFEME AR W S A 3
s SE A S| 22
Table 4 Regression equation and coefficient regression of 3.4 RGN R
tocopherols and tocotrienols
a- Y=8145.99X- 8691.44 0.9980 t s s t
- ¥=395.59X-178.16 0.9986 6 4
7- Y=715.23X=14.11 0.9993 >
5 Y=100.06X-51.97 0.9991 B -0 ’ a- p-
o- Y=17247.19X-25534.05 0.9971 o “
(P>0.05) y-
f- Y=16272.25X-10024.82 0.9992
(P<0.05)
y- Y=12018.16X-19961.48 0.9952
o- ¥=2980.40X-6643.80 0.9923 6 FHHESFFANE A RIS RADAR M h A BN
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Table 5 Recovery rate and RSD of tocopherols and toco-

AR ZE (n=5)

trienols (n=5)

RSD
(mg/kg)  (mgrkg) (%) (%)
25 89.0~93.2 4.95
o- 55.27 50 87.2~95.2 8.23
100 83.0~96.2 7.52
5 87.8~96.1 5.93
B- 10 10 91.1~96.8 8.89
20 93.0~97.4 8.02
10 86.7~97.3 4.38
y- 17.87 20 91.2~96.7 4.58
50 92.0~108.6 3.08
5 86.0~95.2 9.46
o- 6.57 10 91.5~101.6 4.69
20 93.2~97.3 5.36
5 89.0~93.2 7.95
o- 6.54 10 87.2~98.2 4.23
20 90.0~106.2 5.52
5 87.8~96.1 6.93
p- <0.5 10 84.1~95.8 4.89
20 93.0~97.4 9.02
5 86.7~95.3 9.38
y- <0.5 10 91.2~103.6 5.58
20 92.0~98.6 7.08
5 86.0~92.2 3.46
o- <0.5 10 91.5~99.6 8.69
20 93.2~108.3 7.36

BE=GHAEERPHE
Table 6 The content of tocopherols and tocotrienols in
Italian and Spanish olive oil and their P-value

(n=17) (n=8) P
o- (mg/kg) 46.19+2.65 49.09+5.83 0.605
- (mg/kg) 10.800.51 11.93£1.10 0373
y- (mg/kg) 17.96+0.73 13.02+1.91 0.007*
0- (mg/kg) 8.73+£0.99 6.58+1.10 0.199
o- (mg/kg) 6.47+0.02 6.84+0.26 0.207
*  P<0.05, : +
4 it it
4.1 REUATIRIESE
o- p- y- 0- o- - -
0- )
=98:2 3 R 3
75%, =98:2
90%
42 BIEERIRE
Zorbax RX-SIL
ACQUITY UPLC HSS PFP PhenomenexLuna
NH2
PhenomenexLuna NH2 R
, ACQUITY UPLC HSS PFP

ORBAX RX-SIL
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