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Determination of three vanillin compounds in edible oil by UPLC

MENG Fanlei, ZHANG Hui, FAN Hong, TAN Li, SONG Zhifeng

(Institute of Agricultural Quality Standards and Testing Technology, Jilin
Academy of Agricultural Sciences, Changchun 130033, China)
Abstract:In order to solve the problem of incomplete purification in the pretreatment of the existing
testing methods,a method for the determination of vanillin, methyl vanillin, and ethyl vanillin in edible
oil by ultra high performance liquid chromatography ( UPLC) was established. The target compounds in
edible oil sample were extracted with acetonitrile, purified by n — hexane saturated by acetonitrile, frozen
and stratified, then extracted and purified by Oasis PRIME HLB column, separated by Cjq
chromatographic column, and eluted with 0. 5% formic acid aqueous solution and acetonitrile as the
mobile phase gradient for the UPLC analysis. The external standard method was used for quantification.
The results showed that the linearity of the three vanillins was good in the range of 0.1 —100. 0 mg/L,
with correlation coefficient higher than 0.999 , the detection limit was 0. 03 mg/kg, and the quantitation
limit was 0.1 mg/kg. The average recoveries at three additive concentrations of 0.1, 0.2 mg/kg and 1.0
mg/kg were 86.6% — 108.1% , and the RSD was 2.0% —8.8% . There was no significant difference
between the results of the established method and BJS 201705. The established method uses a two — step
purification to reduce the interference of impurities to vanillin compounds, and is suitable for the
determination of vanillins in edible oil.
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T 892023 — 03 — 26, {5151 1802024 — 05 — 23 LRGBS A XUBR 3 5 57 55
BRI 5 (1984) 4z BIDFIE B0 T . 9 4k RO A, B T HETH 5 1) 1A XU, B i 5% &
i A Ko TR S T4 (Bomail) mengfanlei2@  DRFEIRATHESR ETARIOIE T~ 5 (AL B AT 22 K
163. com., AIRE SR AR =1 —E i 3, i 8Ok R B
BEESE REW, W55 (E-mail) mhsr@ sina. com, ‘LP\ﬂEan\u¥uﬁ[ﬂXﬁ\H¥”%jﬁ’f%# B 4Jo FLA, REE

b=



126 CHINA OILS AND FATS

2024 Vol. 49 No. 10

MR L RRE Y, TR e A
R HA EEE X, ME NI H AT P T
i, W — B BUMER 1T M4 B 52 45, GB 2760—2014
(R L EZbRUE B 5B I AR E) B
FEP 0 RIS AT ] & 5 &R B RS . SR
AESKATARAT AL 7 PP OR A 22 AR
PR G ST — A ST A T R AE A 3 2 R 2R
R 7 A BT WA RE ) AT

R 22 R R AR Iy 12 22 oot
B RO i (HPLC) P71 A ik
(GC) M09 AT (5 3% B 6 J 3% 9% (LC - MS/
MS) 1AM A 1 R IR B S 1 (GC - MS/
MS) A R b 22 R AR T vk EOA R
U0 B SN TR vk BIS 201705 £ b i A 24
FHEAE LR F = R0 E) F il 5 6k
PV SR 2RI, I O B2 BIE Ak, LC - MS/MS
o 5 A0S ) SR I A A B — LC — MS/MS A5l 5
X1 ik 21 % ek BL %9 QUEChERS — LG — MS/MS
Kl o AHAESERR N, H o R B, BEA B Ty )
TR LA T2 AR IS Lo B X
Bl A ST SR BE T — RS I A 3 o 3 Bl R L
LERYF(FLR FRFLR CRFLR)H
R B BV e R 2 B A R Y IE
O o6 MM A 38 2 9% Yl I v 198 3 43 Mg 7 4 4 o
P o [ AR 2 R — 2P e Ak 2 R g% B Y AR s v 1k
F 5, fie o R A v OB €6 3% (UPLC) BE 47 4%
BT %07 i 2 B 2 b, T o 2% A L R
FY T, A R RIE B AR 5 RS E M
o ) ) VRE R A o
1 #MRl5A%
1.1 SEZAtdt

KM AT HE 0 AE AT R TR 2K
T HIOE T AT TR, T B K BF AR T,
FIrkEH RN R AN 3 & 2R Y
F(FLR FRFLR CHEFZEER),

FERLE=99.0% ) HEFLR(4E=
98.0% ) LHAEFTZZR (L =97.0% ) , H EAsfED
ALy O IR G RE . TR, (il FEER R
N

H - Class 8 /& R0 A 8 3% ( UPLC ) {¥ . Oasis
PRIiME HLB [ #H2£ BU4E:, 36 [E Waters 2\ f) 3 KQ —
600 8 75 I 7 Ve, B LT R R AR A B A F
VORTEX3 JRJeii 214 \RV10 Jig# 7% kAL, fE E IKA
N MS204/ A HLF K, AR - ¥R £ E bR 3R
by () A RA A

1.2 S %
1.2.1  BRfEds s no ie ol

PRUERE AT (1 000 mg/L) « HERHFRI— & Ht
FER FRELR CEAFLER,4HET 10 mL
A, OB T e 45 IR S .

TR PR HET AR (100 me/L) + 73 5l A I I E
PR UHERE B S T4 10. 0 mL T 100 mL 28 siffiH,
CIEER, T 4CI A7,

TRAPRUER S TAEW W : 43 7 HEBR I 0. 01
0.05.0.1.0.5.2.0.5.0.10. 0 mL J&& kr 7 a7
FARFRG- 85 30% 1 L7 W€ 25 28 10 mL, T il
R 4R ) 0.1.0.5.1.0.5.0.20.0.50. 0,
100. 0 mg/L [(RAARER Y] TAEE K
1.2.2 FEShATAb

FRELS g(KEH2 0.01 g) Yo & kR i T2
DL MA 10 mL i, i ER % 1 min J5 5.0
(4°C,10 000 r/min)5 min; FEZMEF-H S5 mL 2
HE PRI IR, A I PRSI, A 10 mL i1
FIEC e, W HEdR Y 1 min, - 18 C¥ PR 2 h, BT
N2 e 78 & 2T, AR %030% 1 &

BRI ER 2 5.0 mL, JE L2 2 mL g% Oasis
PRIME HLB [EfHAEHUHE , 3 T 5 78 KW ik, 1555
I 2 mL A S B AR 2 BORE B RFE DL T /s
FEI I, WA R, A1 UPLC A

1.2.3 UPLC #ill & 14

ACQUITY UPLC BEH C, fa3%FE (2.1 mm x 100
mm,1.7 wm) ;iE 0.3 mL/min ; £ M K 280 nm;
RS 5 L IR 35°C; Bl AH A KB4 5k
0.5% W H R KT, T sl AH B S 2 5 6 B Uk I A
F£H 0 ~4 min 30% ~80% B,4.1 ~7 min 90% B,
7.1 ~10 min 30% B,

2 #R51R
2.1 REREMGLF

3FF =R A YA —OH, Ll 3 Fi it &
YIHERR A U P R AR I o 7625 FAEAR Tl
FES I AR G Ar fE R (100 mg/L) | i B
1 mg/ kg BHHAREE , 433 DL EE L OB . A el
PRI R, #e 1. 2.2 AT AR ST AL 3L %
1.2, 32537 UPLC A5, 3153 i %, 548 3 Fh
AP 3 iy 2= REAE W RYFRIACR , 45
DL 1o fHIE L AT, 3 R R A 22 RS
Pt I KB /IN G330 R N R B — 4 ot o
Hr R IR A ERIGA RN, 3 R 2 R RS
Yy SCR SR T 85% , (A I FESR L h 2% i 2,
PEARSZIGAH B N 1E U 7 .



2024 4E 45 49 ¥ 45 10 W i

iR 127

Fug  WIAFLE LIAFLE
E1 AEEEGAN 3 MEZ RN AYNRINE

Fig.1 Extraction effects of different solvents on
three vanillin compounds
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Fig.2 Chromatogram of 1 mg/L standard solution
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Table 1 Linear equations, correlation coefficients, detection limit, and quantitation limit

EY e VIE HHRFREL LM HE (mg/L) KR/ (mg/kg)  EHRFR/ (mg/kg)
HLE y =7 478.4x +8 984.7 0.999 9 0.1~100.0 0.03 0.1
HEFZER y=7262.5x +8 955.9 0.999 6 0.1~100.0 0.03 0.1
L y=9497.9x +9 216.3 0.999 7 0.1~100.0 0.03 0.1

HiZE 1 A&, 3 R 2 KW BAE 0.1 ~
100. 0 mg/ L NZMSE R RAF MR BUI AT 0.999,
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Table 2 Results of recovery and precision (n =6)

. K EIM Rk Rl
fea It/ (me/ke) e e Rsby/% FC%E/%  RSD/% a1 i %/ % RSD/%
0.1 90.7 4.6 86.6 4.1 89.9 5.8
F 0.2 96.0 3.4 96.3 2.0 98.9 4.9
1.0 93.1 3.1 100. 4 2.4 97.3 5.6
0.1 93.8 5.1 93.8 5.1 923.6 8.4
F L7 % 26 0.2 100.9 6.7 101.6 7.0 97.9 5.1
1.0 94.0 8.8 97.8 2.9 101.2 6.2
0.1 94.4 3.4 101.2 6.5 88.8 6.6
R E 0.2 99.9 5.9 103.0 5.3 98.4 3.7
1.0 99.8 5.3 102. 1 5.9 108. 1 5.7
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Table 3 Comparison results of two methods

e 45K (ng/kg) RSD/%
T 5 —— O I 25
fei A7 PRI T I A7k PRI I ¢ R
FLE 186.2 185.5 4.09 4.13 P
PEE R 191.3 194.2 5.44 6.45 TRE PR
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Table 4 Content of vanillin, methyl vanillin, and ethyl

vanillin in oil samples (n =3) mg/kg

I AR HEEF2R CEEF2R
PR 0.15+0.05 _ _
2k 1 0.89 =0.09 B B
2RI 2 0.41 +£0.11 _ _
2RI 3 0.53 £0.08 _ _
R 4 0.13 £0.02 _ _
WA 0.29 £0.09 _ _
EuRL 0.36 +0. 12 _ _
R
Note;" — " means not detected
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