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Rapid simultaneous determination of vitamin E, phytosterol and
squalene in virgin crude grape seed oil
CAI Yuanyuan', ZHANG Hui', WANG Xingguo', WANG Li',

QIAN Haifeng' , XIAO Junyong”, CONG Renhuai’
(1. School of Food Science and Technology, Jiangnan University, Wuxi 214122, Jiangsu, China;
2. Infinitus Company, Guangzhou 510000, China)
Abstract ; An accurate and fast method was established to detect vitamin E, phytosterol ( campesterol , stig-
masterol 3 — sitosterol, stanol) and squalene content in virgin crude grape seed oil by HPLC. Sample
was saponificated at high temperature, then extracted by absolute ethyl ether, purified and detected by
HPLC. HPLC conditions were obtained as follows: mobile phase A methanol — acetonitrile — TBME ( volume
ratio 85.5:8:6.5) ,mobile phase B water — acetic acid( volume ratio 99:1) , injection volume 20 pL, de-
tection wavelength 292 nm for vitamin E, 210 nm for campesterol, stigmasterol and 8 - sitosterol and
squalene, column temperature 25 °C, ELSD for stanol and operation time 25 min. The results showed
that the mass concentrations and peark areas of eleven target objects had a good linear relationship (R* >
0.999). The detection limit was 0. 10 —=5. 00 pwg/mL, and the quantification limit was 0. 17 — 6. 25
wg/mL. The vitamin E content in the sample was 357.09 —655. 06 mg/kg, the phytosterol content was
1 220.11 -3 178.76 mg/kg, and the squalene content was 24.21 —67.98 mg/kg. The method had the
items of low RSD and accurate result, and could be used to detect virgin crude grape seed oil in batch.
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100,200 ,400 800 pg/mL £ 1 000 wg/mL 32 i {5 fis
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5 um), RS A M HEE - S0 - BT 3
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] BRBOR N R R, B AR R E A
VbR, 28 B R 2SI A AT, A T G A AT
BAL PRI B 25 2 80 °C 45 min 3 mol/L [
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JRRE ST AR L, (R G5 A A X 3 s DL %) FE 4 S e
(R B G A B - A HE ) 123 B RUR AW
S, TR R T S A R S P R AT A A T
B, HLAES i 80 AH LG B E VR I 251 T, ¥ 8
TR BRI S R R G ) Ry B K, I R
PR AT DR S T 0 A M S AT (A5 AR Pk 3
553 P10 S Tl 5 TR I 55 014 Y I B 0 DR , S I S
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1.5 L/min 12.0 L/min /A% %410 5 AR
S oe LAEL A R/, R 1.2 4 8 116 A1 3 45 {H Y
FELH] AR IR 2,

HIZE 2 AL, SRR EE D 40 °C, AR O
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R3 HEFEEVEERAZFHNEMETE AHR. EER(n=6)

ST LM H (ug/mL) PRl £y FUHRB(R) KB/ (pg/ml) R/ (ug/mL)
o - EHE 10 ~706 y=0.000 1x +4.507 4 0.999 5 0.44 1.42
y-EEH 5 ~200 y=0.000 4x +1.630 4 0.999 7 0.40 1.00
S-LEHM 5 ~500 y=0.000 2x +0.891 4 0.999 8 0.20 0.63
o - F =R 5 ~500 y=0.000 1x —2.442 5 0.999 9 0.20 1.00
y - AH I 5 ~500 y=0.000 2x —1.096 8 1.000 0 0.15 0.43
S - HFH = 5 ~500 y=0.000 1x —1.445 7 0.999 5 0.10 0.44
S 12.5 ~1 000 y =0.000 2x +11.006 0.999 5 1.00 2.00
o 7.5 ~1 000 y=0.000 1x —11.009 0.999 2 0.89 1.78
B -4 8.5 ~2 500 y =0.000 2x —102. 41 0.999 9 0.30 1.60
2 8 Joe 12.5 ~500 y=0.000 0lx +5.266 7 0.999 6 5.00 6.25
el 6.82 ~682 y =0.000 01x —0.036 7 0.999 6 0.11 0.17

HHER 3 RN, 11 Fofr B AR ¥ 5 9 o vk 32 5 g i
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e IR, 442 E .3 Fhead UL B A a0 o i B
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MRTFBUAT U5 5 B R Lo i i RO 3R 45 5 e
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H RS E EORAEAR A T % 3 A KB
(RACPFE R 4R E 3R B B2 267. 22 mg/kg, 1
W B 621,28 mg/kg, ffi 8 & 2 6. 81 mg/kg;
KRR TP AEE R E SR 391. 58 me/kg, K R
i de 2 179.45 mg/kg, 1 S 2 39. 14 me/ke;

FKCPRE R R EAE R B AR 587. 13 mg/kg, B
& 2 818.32 mg/ke, i & i 2 39. 33 mg/ke;9
FbRIE L 42 5O we/mL) 7353 EAT 6 E S E .
H TRDRS 25 BE R TEAR [R) 251, X% 3 ASIKF- A b 70
PELEIE S d,LLS d i SE s RAE A T
K% B 546 br . A5 RILEK 4,

R4 HERETRSEAEERNEN. BEABEE

FRVE S KRR RSD/ % HKERE Sy RSD/ % RAKSTHE it RSD/ %

e RSD/ % HK H ] HK H [a] HMW H [&]
N 18 e R R fRE e

H Hila)  0gmmA IR o IEmEAR . s T AR | s T AR o AR N
M fB]  0EEF 1l ETTF 1l A TTF 1l TR F 1l A TTF 1l EITF 1l
a-4FHE 0.62 0.21 1.96 0.83 2.18 1.23 1.04 1.00 1.41 0.90 0.95 0.80 0.57 6.08
'}’_/:-Eﬁm 0. 65 0.14 1.25 0.88 1.06 1.25 1.42 0.96 2.37 0. 86 1.96 5.08 0.87 4.40
—_ =

;ﬁ‘?@ﬁ H= 0.28 0.19 1.53  0.95 1.65 1.12  3.383 0.89 4.383 3.04 3.72 0.63 1.75 4.43
’J%_E;Eﬁ: 0.37 0.17 1.04 0.96 1.19 1.09 1.57 0.87 2.30 0.93 1.83 0.65 3.51 4.16
SETh s A 0.23 0.66 1.70 1.11 2.84 2.25 3.06 1.08 4.58 1.15 2.44 1.33 2.10 6.07
ISR 0.47 0.72 3.30 0.63 3.93 1.17 1.25 1.10 1.54 1.20 7.96 1.27 8.52 6.21
B—%:ﬁfg@ 0.23 0.81 1.25 0.88 2.84 1.98 1.49 1.20 2.32 1.41 0.61 1.53 1.74  6.25
NP I 0.68 1.14 1.51 0.33 2.49 0.32 3.76 3.62 2.25 1.68 3.76 1.46 1.61 5.21
i X 0.05 1.10 2.96 1.77 1.75 6.05 7.56 1.83 4.69 1.27  3.12 4.26 1.63  7.57

e 4 nTRIE O FhbRE i Of B IF ] 5 A
RSD 5 0.05% ~0.68% , H[al RSD 5 0. 14% ~
1. 14% ;3 FOR[R] & K- R S b 9 Bl B AR O/
Bt H N RSD 4 0.33% ~5.08% , H ] RSD H
0.32% ~7.57% , W H FLA9 H P RSD 4 0. 61% ~
7.96% , Hd) RSD # 0.57% ~8.52% , 3% W% i AH
J7iEBA BT HERTE
2.3.3  Jinkrlf R

VEFE 3 NS A MM A A B AR i (%
TP 5KE 5% B SE B AR [A]) | 4 S R B2 55 0
B0 9 MARIER W, M AR R, 45
RIS,

x5 BB EKEERAMERERZE(n=6)
FACE HACSEm ARACEm SEE iR

%

B FRIEICR B ECR FRICE R
a- LB 99.8 102.5 102.8  101.7
y-E£EH 103.2 96.5 102.1 100.6
o - EFEME 98.8 93.3 106. 8 99.6
y-HHF e 10201 100. 3 96.2 99.5
S 5§ B 9.1 96.8 95.1 94.7
T 97.3 93.6 102.7 97.9
B - 4§ 95.7 97.6 98.1 97.1
A 8 e 92.6 102.7 96.6 97.3
R 89.1 83.3 93.5 88.6

12 5 AR, AR SRR AR AR I Ol ifED)

JRIFEI AR [l Y R TE L 88. 6% ~101.7% , W]
TR T AN ) S R BRI E , 45 R ASE W EE
2.3.4 HIHMESREESR

I3 b JEE 14 0 M A R B TR i (DK
TSGR Y — 20 , e AE 0.4.8,12,16 .20 h
124 h HRUCHERE T AL B Bl THCE AN [R] IR T A9 A2
FENE . T IRRAE BURE i AL BT R RO 2 B 5 1
VI3 b UL TR 14400 M 0 20 RF B TR i, B R i ol
F 6 UCTAT , THE A Al 1 O B I 1) e i AR Y
RSD A, I L MR A A 1k . SER 2l

Rk 6 fin,
xk6 EWMHSREMIWER(n=6)

. FKE RSD/% K RSD/% {8 /K F- RSD/ %

M et B et EIME RuE
a-/EHM 5.78 0.58 4.89 3.65 3.06 1.50
y-/EHH 2.31  0.84 4.15 512 3.99 0.81
5%%? 1,72 0.48 3.91 4.45 1.91 4.64
“V:;%ﬁfgwf 1.41 0.50 0.62 0.24 3.8 3.79
MBI 770 455 2,76 0.57 3.41 3.34
TR 7.86 3.59 1.21 1.75 4.52 4.54
B- 7MW 253 2.68 2.00 0.50 1.65 1.01
AEEEEE 2.51 3.49  6.30 6.26 3.91 4.6l
faks  6.08 5.07 6.55 5.60 7.02 5.36
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M6 ATLUE AR B E L RSD 7E 0. 62% ~
7.86% ,Fa5EE RSD 16 0.24% ~6.26% , FW]i% 52
o 7 i B S B ARG PR R B AR BOK
2.4 PR F A MR LS P HEET
E 9§85 A 8K a%

M4 57 9 HPLC - UVD - ELSD J7 ¥, X} 10
FhAS SRRV A b B T AR B R R
Wy R £ B L S BB - A B BE A B e WA A
BIHA ST, AR LA T~ 3,

[ R RA o = L
700+ Y- H
o T R
600 L = y-AH A
e
%%b 500 1
18 400
&
= 300
{E:\'
7200
£
100
0

T 2 3 4 5 6 7 8 910
I G
TR T~ 10 2 SATEDRF PR DO SR SR R
Bk RGNS ORERS MERERL BT R T A B TR —
7o T
Bl MHEaFEHEEREARREESH

3500

3000 f

2500} B4 A
E 1
= 2 000 1 &
4500t
=L
¥

5 1000 F
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TS s 6 7 8 9 10
A AT 2

B2 ¥EEENFERENSEARERSENT
80

70+ .

%260- _I__I__I_

E50 1= ™

o a0t

;’%30-

‘o0t

o LT
P £ 4 4 A Y Y A e

I 2 3 4 5 6 7 8 9 10
AR
B3 ¥EEENFEHAERRE
Hi & 1~ & 3 R, 10 By 4 8 46 k7 6 il A9 4
AR E AN EER o - EHM AT =00,y - E
T AT =M, S &80 fE 357. 09 ~655. 06

mg/ kg, RIS it Iy, ROR A0 & R, I EE

FEMITE B - A7 B, YGRS B 5 BT,

A DB AL AR A 5 e, B S A TE

1220.11 ~3 178.76 meg/kg, Z2 T HM & &K, R

NI & i iem o f& 0 & A fE 24. 21 ~67. 98

mg/kg, BE 2T 75 i B, 1R LIR— 5 & i Il

SRR E NI S I A 5 SCRR AR T,

e & o A AR T SR [ 18 ] o i & dls v] AR

BRI A 4E AR R OB Y S R AR R R

M8 B R R

3 8 it
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