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Determination of ten kinds of antioxidants in edible oil by UPLC
MENG Fanlei, CAI Yuhong, ZHANG Guohui, WANG Weiwei,
YANG Jian, SONG Zhifeng

(Institute of Agricultural Quality Standard and Testing Technology, Jilin Academy of Agricultural

Sciences, Changchun 130033, China)
Abstract ; The method for simultaneous determination of ten kinds of antioxidants such as propyl gallate
(PG), 2,4,5 - trihydroxybenzoprostenone ( THBP) , ter: — butylhydroquinone ( TBHQ ) , isoamyl gallate
(TIAG) , nordihydroguaiaretic acid (NDGA) , tert — butyl p — hydroxyanisole (BHA), 2,6 - di —tert —
butyl —4 - hydroxymethyl phenol (Lonox —100) , octyl gallate (OG), 2,6 —di — tert — butyl — p — meth-
ylphenol (BHT) , and dicarboxylic acid dodecyl ester (DG) was established by UPLC. The antioxidants
were extracted by acetonitrile with n — hexane saturation from the samples dissolved by n — hexane with
acetonitrile saturation, and they were separated by C,scolumn with 1% acetic acid solution and methanol
as mobile phase for gradient elution. The ultraviolet detection wavelength was 280 nm and quantitative
analysis was achieved by the external standard method. The results showed that the ten kinds of antioxi-
dants had good linear relationship (r=0.998 7 —=0.999 6) and the low limit was less than 1.0 mg/kg.
The recoveries and RSD were in the ranges of 89.31% -100.20% and 1.98% -5.78% respectively.
The method was an accurate, reproducible and high sensitivity tool for simultaneous determination of vari-
ous antioxidants in edible oil.
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JnFbRIE GB 2760—2014 HrBEfALE 18U T Hx 2
FETH A B (BHA) (2,6 — 0T 2 X0 HY 366 R 1
(BHT) JBCT FEXE A4 — 1 (TBHQ ) ZE 76 £ il H 1 5%
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B EE RN (PG) 2,4,5 - ZRHRT
Fil ( THBP) RUCT X248 — W (TBHQ) (B TR 7
SR (TAG) (A S @A ARER (NDGA) RUT H X}
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NG P BE IE O b (g, PER R RBHE
A3 OFR A8, TN 3BTl s PG (SRR 99.2% ) |
THBP( 4 99.3% ) . TBHQ( 4l 99.0% ) JAG( 4
J 99. 4% ) . NDGA ( 4fi if 99. 6% ) . BHA ( i Jif
98.7% ) .Lonox — 100 ( i fiF 99. 4% ) . OG ( 4l &
99.0% ) BHT(4li/Z99.1% ) .DG( £ 99.2% ) .t
SR SRR RA T

H — Class j# /55 850 AH 0355 42 . Waters 23 A ;
RVO6 — ML Jig#% 7€ &A% : #2[E IKA /7] ; GENIUS 3
RIETR ) A 2 E IKA 4],
1.2 X%k
12,1 FRuEss s ny Be i

P fitt 25 W - 43 S FR B 10 gt 4 Ak 57 50. 0
mg , I B A 45 22 50 mL, $54] ,4 C LI 7f .
TR A AR TAEWR - 43700 HEff B EUbR MEA 259, HH
M BERK 1,10 .20.,50 ,100 ,500 mg/L 6 > J5i 5t ik i 7K
SR 10 Fp A A TR G Al TARW, B BERD .

1.2.2 HFERAbRE

PRECE FHIMRE AL 1.00 ¢ T HIEEBLLE R, A
CIEMIFIRTECLE S mL, IR A) 2 min, FEAIA 10
mL eI A N, R BETR 2] 2 min, #5512,
W O R A, AR A2 I, GRS Z,
TE 40 C R et 78 ki 235 T, A 2 mL HIEEs
fif, 41 0.22 pum JERE, {1t UPLC 4347,
1.2.3 RO 3% 25

{4, 3% #£ . ACQUITY UPLC BEH C, (100 mm x
2.1 mm,1.7 pm) ; i 3NAH: A FH0 I EE, B 410 1%
SRV W5 B BE VE AR SF: 0 ~ 2 min, 30% A;2 ~9
min,30% ~80% A;9 ~ 13 min,80% A; #:5 :40°C;
RIS 280 nm; A& 25 pl,
2 HRE5SH
2.1 R 095

I 10 Fhii e bR 2 i i, o) i
TARMERSGR AR FIAA HLA R, AR AE 1 5 K5
THAESL L 10 me/kg FERINKF, e S A
IEC B i ht S AR, AR5 A T DL IE 2 St
FHY S M P U oty 2 3B 71 1) 2 URCR,
ZERNE T,

F1 FAEARPRAFRIMELFANELRE %

PRGN IECHERCE  FEE Rk
PG 99.90 95.12 89.12
THBP 98.61 96. 16 88.16
TBHQ 98.81 92.36 82.36
IAG 99.80 93.46 83.46
NDGA 89.31 85.19 80.19
BHA 97.00 93.11 88.11
Lonox — 100 93.71 90. 56 84.56
0G 99.40 92.41 80.41
BHT 96. 54 92.42 88.42
DG 97.37 94.29 72.29

M 1 a5, 4 A OE O bt A RS HEA T $2 3R
e 89.31% ~99.90% , i FI HY st i A7 4 B
ey 85.19% ~96. 16% i ] — S etk 4T
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1% 11,10 FPUEATH C 2RE5E 20 3, ARSI L 1R
ErF] 1.5% i, NDGA F1 BHA 63 14 8 & ™ &, it
PAAIRIG PEFE RS — 1% SRS I8l , 10 Fii
AR IR ANPRIERR (50 mg/L) AT ILE 1.
2.3 Sk A A ZAKFR

W AR E TARRE IR 1. 2.3 (s 5 kAT
M, LA RR (y ) R GNARAR, Tt e JEE () D A
Prgzil TARMER, IMEWE L (S/N) D 10 B iyl 72 ot
B I E IIRRR, 2R AR 2 A3k 2 m] I, 10 Fif
PUAEC TR 14 T A B8 1 X 7 1 e i R B R A 2

S F I R BT 0. 998 7 ~0.999 6 2 i, T & MG R
FKF 1.0 mg/kg.
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R2 10 MEEAFHEIEFHE EEEEMNERR

Bz (#nl Bl AR RE(r) LAV (mg/T) W E KRR/ (mg/kg)
PG y=1.18 x10°x +3.38 x 10* 0.999 1 1 ~500 0.5
THBP y=1.61 x10’x +3.62 x 10* 0.999 6 1 ~500 0.5
TBHQ y=3.87 x 10°x +8.43 x 10’ 0.998 9 1 ~500 1.0
IAG y=1.46 x10’x +2.71 x 10* 0.999 4 1 ~500 0.5
NDGA y=3.81 x10°x +1.05 x 10" 0.998 9 1 ~500 1.0
BHA y=3.15x10’x +1.41 x 10* 0.999 1 1 ~500 1.0
Lonox — 100 y=1.18 x 10°x +3.38 x 10" 0.998 7 1 ~500 1.0
0G y=9.24 x10°x +2.89 x 10" 0.999 1 1 ~500 0.3
BHT y=9.11 x 10°x +1.44 x 10* 0.999 3 1 ~500 1.0
DG y=9.95x10°x +1.05 x 10* 0.999 6 1 ~500 1.0

2.4 FkvwKELETE

ARG R IR 0 77 AT TSGR I o
W24 iy 15 KREliem, Hrh o iy ke a1,
R 7 R 23 T AR A R Y AR AL, A b o
AN () o s VA B %) s MV W, 2R A7 [l e 238 0 o 5 Pk

TR, BRI FATINAE 6 U, #5181 2.2 817
FEARALEE 1. 2.3 IR R AR, AR AR 3.
23 AL, 10 RS AR TR B [R1IRCR D 89.31% ~
100.20% ,RSD J3 1.98% ~5.78% , W% 7 i 41
IR 2 f A OB S AR B T AT R Mk LA

®3 KEHFERPFRMTELHICKE(n=6)

PR ARME WRIKSE/ SFEIIE PR RSD/|| PR AURME/ WK/ SFEIIE SFXEl RSD/
feil (mgrkg) (mg/kg) fH/(mg/kg) W/ % % el (mgrkg) (mg/kg) fH/(mg/kg) W/ % %
2.06 1.95 94.66 4.26 2.07 2.04  98.55 5.29
PG - 5.13 5.09 99.22 3.25| BHA - 5.16 5.0 97.67 2.11
10.26 10.25 99.90 5.23 10.32 10.01 97.00 5.32
2.02 6.04 89.60 4.15 2.04 2.01 98.53 5.24
THBP  4.23 5.04 9.16 97.82 2.36 |Lonox -100 - 5.09 5.06  99.41 3.11
10.08 14.17 98.61 4.11 10.18 9.54  93.71 4.26
2.01 1.94 96.52 5.26 2.01 1.85  92.04 5.78
TBHQ - 5.02 5.03  100.20 1.98| 0OG - 5.03 4.90  97.42 4.45
10. 06 9.94 98.81 3.46 10.05 9.99  99.40 2.89
2.03 1.94 95.57 4.98 2.08 2.01 96.63  3.95
IAG - 5.08 5.05 99.41 2.19| BHT - 5.20 5.11 98.27 2.98
10.15 10.13 99.80 5.69 10. 40 10.04  96.54 2.48
2.04 1.98 97.06 4.86 2.06 2,02 98.06 3.59
NDGA - 5.10 5.09 99.80 4.95| DG - 5.15 5.04  97.86 4.89
10.20 9.11 89.31 3.26 10.28 10.01 97.37 4.25




2018 FFZH 43 2

S A EC!

Rl

137

2.5 HsnE

JoE I ST 8 5 %o 12 AN [] i B
FEan R PRI T T, 45 R R 4., hK 4
AL, B T2 ASHIORE I AR A 10 S i rp 4G

T AR & & PG THBP . TBHQ ,0G .BHT  BHA .
Lonox — 100, 1fij H.22 %02 — il g H & s 2 Mt &
fE57), Hrp PG \BHT BHA £ H R 85

®4 LEFERNARUTSEVNELER (n=3) mg/kg

%5 PG THBP TBHQ ~ IAG NDGA  BHA  Lonox — 100 0G BHT DG
1 4.23+0.89 - - - - - - - -
2 6.09+0.29 - - - - 10.34£0.25 - - 6.90£0.49 -
3 5.41+0.41 - - - - - - - 14.50 £0.49 -
4 - - - - - 9.34:0.49 - 4.20£0.43 - -
5 - - 5.68+0.25 - - - - - 10.10 £0.65 -
6 8.990.49 - - - - - - - 8.56£0.42 -
7 - - - - - 10.34£0.25 - - - -
8 - 8.46 £0.25 - - - - - 8.25+0.52 - -
9 - - - - - - 5.21+0.49 - 8.25+0.52 -
10 - - - - - - - - - -
11 - - - - - - - - - -
12 5.56+0.38 - 5.66+0.41 - - - - - 7.89£0.79 -
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