148 CHINA OILS AND FATS 2025 Vol. 50 No. 8

4 #r DOI: 10.19902/j. enki. zgyz. 1003 —7969. 240322

RELER -BARHEBIEEEES
RAMP4THETH

%{%}%12’%3] ﬁ%"z,%‘i #“2,3 ,7%7‘?)1’%]'2,&]3577 Fél,z
(1. HHAPEHG RS B3, 20 7300005 2. P EAFRZNICFHRARIT, PAR GG EESD TR
NEEERET/ HRARRGHES LT, Z M 730000; 3. = d b K4k &= L
B F KA R E] & WL 674100)

BWE.ARSAETHEAMNEE ZST —FA KN - H20&A8 G4 (HPLC) kx4 B b ¥ 4 #F
AFB(a-B-y-S-AFB)RATRESM Tk, ETEFATERE LA MR
A F R RS T ARG T EMNE, SREN AT EARF 1.0 g HEALLEMT 40 mL
VB - LR OB - B (AR 5:3:2) RAEM T, R B £ - 18 C TAKBEA A 24 h, Hhik (R E &
F A G LA HPLC A C, &4 L LB — R B (AR 8: 1) Fo K A A S AR BEAT S B
P, RASMF R 234 FF AT B A2 ~100 pg/mL TR EEE AR X & BRI A8 B IR FALH
0.179 pg/mL, 2 FFRJAA 0.59 pg/mL, 7 k69 B A A= B RIA5 % E AR AR M4k £ (RSD) 55 4
0.57% ~4.98% #21.67% ~4.34% , Az F 4 96.57% ~109.14% , 42 b, A K4 & - S0k
FEEFLFBREME RBRAES LR EARTERE EATEABFPATHOEE
A

KB AAE A AT 0N R AW

FE 4K E . TS225. 1;TS201. 4 XEAFRIRAD A SCEZRE 1003 —7969(2025)08 —0148 —05

Quantitative analysis of four tocopherols in edible oils by freezing
crystallization — high performance liquid chromatography method

QIU Donggi'*, ZHAO Yindi'?, PEI Dong®”’, HUANG Xinyi'*, DI Duolong'*
(1. College of Pharmacy, Gansu University of Chinese Medicine, Lanzhou 730000, China; 2. CAS Key
Laboratory of Chemistry of Northwestern Plant Resources & Key Laboratory of Natural Medicine of
Gansu Province, Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences,

Lanzhou 730000, China; 3. Yunnan Olive Health Industry Innovation Research and
Development Co., Lid., Lijiang 674100, Yunnan, China)

Abstract ; In order to improve the detection efficiency of tocopherols, a method of freezing crystallization —
high performance liquid chromatography (HPLC) for the quantitative analysis of four tocopherols, a -,
B—-, vy — and & — tocopherols in edible oils was developed, and the method was applied to the
quantitative determination of tocopherols in edible oils such as corn oil, peanut oil, and extra virgin olive

oil. The results showed that the optimal method was that 1.0 g oils were fully dissolved in 40 mL solvent

WO 1892024 — 05 — 20 (5] E 8 :2025 — 05 —22 mixture of methanol - ethyl acetate — ethanol
A= E =05 -20;12 H: -05 -

ESWE : 18 KL I (21ZDANK04S ) 5 = 7 4 3 KR

(volume ratio of 5:3:2), and then frozen at

10 ( 202302 AE000007 ) 5 B 7 31 OHE 7l 6] 7 005 2 s 15 —18%C for 24 h. The samples were extracted,
H(2022 - - YGL - 06) filtered, evaporated under vacuum and re -
VEB B/ SRR (1998) 4 WL BF5E A BR5E 7 1) b 2l dissolved and then detected. The HPLC was
W o S M 5 A ] ( E-mail ) 18755201597 @ 163. com, carried out on a C;, column, with the mobile

BEEE 20, 287 (E-mail) didl@ licp. cas. cn; # i 7, phases of ethanol — isopropanol ( volume ratio of

5% 52 (E-mail ) huangxy@ licp. cas. cn, 8:1) and water for isocratic elution. The samples
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were quantified by the external standard method. The linearity of the four tocopherols was good in the

mass concentration range of 2 — 100 wg/mL, the lowest limit of detection was 0. 179 pg/mL, and the

lowest quantitative limit was 0.59 wg/mL. The relative standard deviations (RSD) of the intra — day and
inter — day precision of the method ranged from 0.57% to4.98% and 1.67% to 4.34% , and the spiked

recoveries ranged from 96.57% to 109.14% , respectively. In conclusion, the freezing crystallization —

HPLC method is suitable for the quantitative determination of tocopherols in edible oils because of its easy

operation, high extraction efficiency and good accuracy.
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Fig.1 HPLC of four tocopherol standards
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Table 1 Total tocopherol content under different

extraction solvents

il wenigpy  SETER
g/ mL)

HEE - 4R TR 5:5 37.95

LR - L 5:5 28.10

I - LR TR - LB 5:3:2 54.99

HEgE - ZIREs - 1 3:4:3 43.77

Wiz - ZIROE - 1 4:2:4 47.35
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2.2.2 BURRRA]
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Fig.2 Total tocopherol content at different freezing time
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Fig.3 Total tocopherol content at different

extraction solvent dosages
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Table 2 Regression equations, correlation coefficients and

linear ranges of the four tocopherols

. LML
W MR g Rsr) L

(pg/mL)
a-EHW Y=6.907 8X +4.389 7 0.999 8 2 ~100
B-4HE Y=10.064 0X +2.4246  0.999 8 2 ~100
y- B Y=10.366 0X-3.4582  0.999 9 2 ~100
S-HEHW Y=7.7823X-5.2164 0.998 4 2 ~100
2.3.2 KEEE

ITERRE R AN 3 s,
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Table 3 Precision of the method

e H R 25 H [ADRE 25
RSD/% RSD/ %

a-+EHH 4.98 4.06

B-EEM 4.44 3.80

y - B 4.98 1.67

s - B 0.57 4.34

M3 ATLE o - 8-y - EHHMS - L
B H RS2 BE RSD 7E 0.57% ~4.98% 2 i, H
IS RSD £ 1. 67% ~ 4.34% Z[a], R W% T7
TN R, A MR e P R o
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4 PR B IbR IR A 4.
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Table 4 Spiked recoveries of the methods (17 =6)

AREA R KT, MR PR

HE W RSD/%

(mg/kg) (mg/kg) (mg/kg) W/ %
84.22 186.88 96.90 6.59
a-EFHW 105.27  105.00 214.06 103.61 4.08
126.33  238.40 105.38 6.16
79.80  177.57 97.51 4.10
B-HEM 99.76 99.76  203.28 103.77 4.52
119.71  218.60 99.27 5.15
52.21 119.34 103.58 3.83
y-HBm  65.26 65.26 128.77 97.31 6.13
78.00  147.21 105.06 5.09
5.96 13.21  96.57 5.07
S-ABm  7.45 7.45 15.03 101.78 5.66
8.95 17.22 109.14 5.32

M 4 m] LU %05 8 87 2 R O
96.57% ~109.14% ,RSD Jy 3.83% ~6.59% , W]
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Table 5 Contents of four tocopherols in different

edible oils mg/kg
wrm IR o kw2 e
a-EFHB  37.05 43.70 124. 60 102.24
B-EEM 9.48 28.30 32.20 ND
y-L£TH 6.26  190.82  199.47 64.58
S-AHM ND 23.46 24.14 6.58
it 52.79  286.28  380.41 173. 40

TE :ND FonoARH
Note: ND. Not detected

S AT M FERR W MO it 2 L oK
UUFOKA 2 A Al R R i S A
My e AEG, T EOKA 2 PR B R R R
WIVEROE I AR A 2 6 - A= F W, 464 i h R A
MEN B~ B W IRt E AR y - A B W& R
iy BN, 4935 190. 00 mg/kg DA b5 Kl 2
) o - A B W iR, R 124,60 mg/kg .
3 4 it

ASSCREST T — I VRS fi AR SO (0,5 15
MR « - B~y - 6 - A H WA E I
77 1% , IR R A () B ol v A I Y
AT TIE . $ 1.0 g ke ST A T 40 mL
BE - IR TR - SBE (AR 5:3:2) IR G,
IRJEAE - 18 C ML VR 24 h, filig R8T &
W IE , JEAT HPLC A o 25 SRR W] .4 Fh AR 75 1y ml 52
P P 1 2 ~ 100 pg/mL [ o 2 Vi 1] PN 46
PR RAF, RE R B R T 0. 998, P2y fiis (=] e
#$796.57% ~109.14% ,RSD 24 3.83% ~6.59% ,
B R R R AT R R AR BCR
o SRR AR T A P AR T A E AR
S Lk
[1] ABU-FAYYAD A, NAZZAL S. Extraction of vitamin E

isomers from palm oil; Methodology, characterization, and

in vitro anti — tumor activity [ J]. J Am Oil Chem Soc,

2017, 94(9) : 1209 - 1217.

[2] TRELA - MAKOWE] A, LESKIEWICZ M, KRUK J, et
al. Antioxidant and neuroprotective activity of vitamin E
homologues : In vitro study[ J/OL]. Metabolites, 2022, 12
(7). 608[2024 - 05 -20]. https://doi. org/10. 3390/
metabo12070608.

[3] LEE G Y, HAN S N. The role of vitamin E in immunity
[J/OL]. Nutrients, 2018, 10(11); 16142024 - 05 -
207]. https://doi. org/10.3390/nul0111614.

[4] SOZEN E, DEMIREL T, OZER N K. Vitamin E; Regulatory

role in the cardiovascular system[ J]. IUBMB Life, 2019,

71(4) . 507 -515.

BALTUSNIKIENE A, STANEVICIENE I, JANSEN E.

Beneficial and adverse effects of vitamin E on the kidney

[J/OL]. Front Physiol, 2023, 14 11452162024 - 05 -

20]. hitps://doi. org/10. 3389/fphys. 2023. 1145216.

T, MOUE, IR, G5 TERIEAHAI - LR

CORETE R R E LB ik b 4R ADE[T]. 2

Sh RN, 2023, 44(9) ;317 -323.

[7] YANG Y, LUD, YINS, et al. A convenient ultrasound —

[5

[

[6

[

assisted saponification for the simultaneous determination of
vitamin E isomers in vegetable oil by HPLC with fluorescence
detection[ J]. J Sep Sci, 2018, 41(8): 1829 - 1838.

(8] B, ZFEK, fIoC4), 45, — ML A A
WP BT ] LA 56k 73, 2020, 40(6) -
1852 - 1856.

[9] YINS, YANG Y, ZHANG J, et al. A novel ionic liquid —
based liquid — liquid microextraction combined with high
performance liquid chromatography for simultaneous
determination of eight vitamin E isomers in human serum
[J]. J AOAC Tnt, 2020, 103(4) : 989 —996.

[10] THih, MROC, BRIRIE, 2. 70 T2MIAWRGE o - 427

Bri L ZWFET ], P EDRhAEAR, 2013, 28(5) : 44 -
48.

[11] ARESTA A, DAMASCELLI A, DE VIETRO N, et al.
Measurement of squalene in olive oil by fractional
crystallization or headspace solid phase microextraction
coupled with gas chromatography [ J]. Int J Food Prop,
2020, 23(1) . 1845 - 1853.

(12] PMIE>%, B0, B, 55, SR R 80ORE (i s
Py R A FIGEER E AR D], o E TR
7k, 2013, 23(3) : 612 -615.

[13] RES, BEm, (X% |yt 4 Fh& bt At
7] HPLC Kl f) QuEChERS Ak B £ A ME A [ J/OL ].
rr G .1 - 12[2024 —05 -20]. https://doi. org/10.
19902/j. cnki. zgyz. 1003 —7969. 230669.





