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Determination of ten polycyclic aromatic hydrocarbons in edible oil by using

fully automatic molecularly imprinted solid phase extraction coupled with
high performance liquid chromatography
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Abstract : For rapid determination of polycyclic aromatic hydrocarbons (PAHs) in edible oil, an analysis

b

method for the determination of 10 PAHs in edible oil by using fully automatic molecularly imprinted solid
phase extraction and high performance liquid chromatography ( HPLC) was established. The sample was
dissolved in n — hexane, purified by a molecularly imprinted solid phase extraction column, with 2 mL
n —hexane as leaching solution, dichloromethane as elution solvent, and detected by HPLC with
fluorescence detector after evaporated by nitrogen. The results showed that the method had a good linear
relationship, and high accuracy and good precision. The limit of detection was 0.1 —1.3 pg/kg, and the
limit of quantitation was 0.3 —4. 0 wg/kg. The recovery of 10 PAHs in corn oil and peanut oil was
79.2% —114.3% with RSD 0.4% -5.7% . Applying the method to the determination of BaP in actual

edible oil samples, the results showed that the
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BaP in the oils didn’t exceed the national standard

limit. The pretreatment is simple and fast, which
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can realize the automatic processing of solid phase
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ok k(1988), 95, BY BB SE 5, BFSE 7 1o 4 T B P

solvents. The method established is suitable for
the rapid determination of PAHs in edible oil.
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R o 2.9
2 itk TEMEE AYVER 2 5.0 3.3
3 R HIUE®R 2 4.0 2.5
4 Wk ECkE AVURKR 2 5.0 3.0
5 K PERINR 2 2.7 1.8
6 LFf AOUE®R 2 4.3 4.9
7 WU ok mbmew 100 20 19
nnﬁﬁ
8 Wk IECkE  AHUE®R 20 2.0 1.4
9 Ak AHUEW 10 10.0 1.8
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1 2 0.5
12 PM EWEE dk 2 5.0 3.3
13 A e 3 5.0 2.2
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15 2550
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WEFERT G A TR 53 HT o
2.2 BRBLA 6L

DA ik Ay 25 Atk SR A 3 ) KR s
B, IR 10 we/kg, F B 1. 2.3 J5axd =S N
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P 0.3~25.0 y =0. 487 6x +0. 065 9 0.999 2 0.2 0.6
i 0.2~25.0 y =3.389 8x —0.289 2 0.999 9 0.1 0.3
B[ a] B 0.2~25.0 y=2.017 5x -0. 027 2 0.999 9 0.1 0.3
Jii 0.2~25.0 y =2.709 2x +0. 021 1 0.999 9 0.1 0.3
HIE[ b 0.2~25.0 y=1.304 5% -0.034 1 1.000 0 0.1 0.3
HEFE[ k] T 0.2~25.0 y=4.309 7x -0.122 7 1.000 0 0.1 0.3
HIt[ali 0.2~25.0 y=4.258 5x-0.217 0 1.000 0 0.1 0.3
TRt (a,h] 0.2~25.0 y=2.059 3x 0. 1352 0.999 9 0.1 0.3
HIt[g,h,ildE 0.2~25.0 y=1.723 7x - 0. 104 2 0.999 7 0.1 0.3
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W4, haR4 R 25 R BTk 4 A

MAETE 5. 88 6.26 5.21 9.05

SEJEFE R -




108

CHINA OILS AND FATS

2023 Vol. 48 No. 1
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B2 [ K R A AR Tl RE & A3 A S
10 pe/kg 120 pwe/kg 3 /KB LT IR R A b

HER, B/ FATINRE 5 U, ORI AIAE A Il Y
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T i 5 e A o o i 22 (RSD) 23 31 L3 S Al

F5 EXKiEH 10 MSIRFE I3 DMK FERTEHEREREMRERE (n=5)
PAHS 5 ng/kg 10 pg/kg 20 pg/kg
S5 A% P RSD/% SE5 R %R %o RSD/% S35 [ %o RSD/%

BB 80.8 5.6 88.3 3.5 88.5 1.1
i 83.6 3.3 86.5 0.4 89.6 2.2
HoF[a] B 90.8 2.6 90.3 1.0 91.1 0.6
it 92.4 3.1 91.0 2.0 91.0 1.5
HIE[ b 91.0 3.0 90.3 1.8 91.7 2.1
HEIF[ k] P 92.3 3.8 92.4 1.6 91.6 1.0
HIt[altE 92.8 3.4 90.3 2.2 91.5 4.4
— 23 a,h] B 91.3 3.8 89.3 2.9 88.8 2.8
%3t g,h,i]3E 87.5 5.7 84.2 5.0 83.3 3.7
Bidf(1,2,3 —c,d] i 94.1 3.1 89.7 3.3 85.0 1.1

HIZ 5.3 6 Al H, 10 A ZII7 R TR FIE
Az B [ AR g3 5 80. 8% ~ 94. 1% FI

79.2% ~114.3% FAXIHR i 2553 3 R 0. 4%
F10.4% ~5.3% o VEHH IR =y G BT

~5.7%

F6 AT 10 MEIRFRE 3 NntRAKERTEHERERERRERE (n=5)
" 5 pg/kg 10 pg/kg 20 pg/kg
SEH R % % RSD/% P35 R R % RSD/% P35 R % RSD/%

T 82.5 4.5 80. 4 3.0 87.7 5.3
4 79.2 5.3 79.6 2.0 88.8 3.9
HoI[a] B 97.5 1.5 94.0 3.1 100.2 2.9
Jiit 114.3 2.6 102. 8 1.4 105.9 2.8
HI[b]EEH 103.4 4.7 93.7 2.9 105.0 3.6
HIF[ kW 99.7 0.4 97.9 0.9 101.3 3.0
HIt[altE 96.6 0.7 92.2 1.7 99.6 2.8
— %It [a,h] B 95.4 1.0 93.4 1.3 98.6 3.1
HI[g,h,ildk 93.5 1.2 88.6 3.1 96.6 2.7
BiIt[1,2,3 —c,d] 100.6 3.2 100.6 3.7 95.7 4.1
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o B (R 47 41 41 46 46 43 47 47 47 17 47
R/ % 100.0 100.0 100.0 97.9  97.9 91.5  100.0  100.0  100.0 36.2 100.0
FRAREC (R 0 0 0 0 0 0 11 0 0 0 10
FBARR/ % 0 0 0 0 0 0 23.4 0 0 0 21.3
T/ (pg/ke)  4.87 4.33 1.62 2.0 1.92 0.69 1.35  0.32 1.28 2.92 6.82
/ME/(pe/kg)  0.22 0.40 0.16 0.18  0.19 0.10 0.10  0.12 0.13 1.31 0.52
R/ (pg/kg)  56.13 43.95 7.59 10.77  7.57 2.29 8.30  1.39 5.11 5.82 34.23
/4 (% (pe/kg)  0.67 1.11 0.49 0.75  0.72 0.20 0.43  0.13 0.68 1.94 2.50
i (pekg)  2.23 2.26 0.96 1.36  1.28 0.46 0.90  0.26 0.96 2.42 4.60
3/4 K (pe/kg)  6.81 5.99 2.08 2.64  2.51 0.96 1.84  0.38 1.66 3.42 8.93
T P AR LARR B B R AAT 31, 3R SPEME 5/ IMA SRKAH 174 28 TP 374 (8 Y x i B i et



2023 4 55 48 15 55 1 1] T

i g 109

HI32 7 A0, 47 Fha AR SR [a ] B8y
AR HY R GB 2762—2017¢ & i K & E K
PR £ s e R ) B E R (10 pgkg) o
4% IR NP (EC) No 1881/2006 Xf 43 [ a ] tE FI
PAH4 (PR A0E , o1t 47 Fra A 8 [a] B8
MFRZE N 23. 4% , PAHA AR K 21.3% , 9 FhifE
AR [ a] 1 F1 PAHA A8 A7 R K 33.3% ,17
FRSERE I P 2K 9 [ a] 88 A PAH4 8 5 K 43 5] 8
23.5% 1 17.6% ,1 FiABEH h 2RI [ a ] EEIR,6
Tl ZE kAl PAH4 JARZEN16.7% , 3 Fh 25 {EHF
MR [ a] BB A PAH4 AR R 4 100% , K&
TH KT ST RROFF TR L BECRS T B 21 AR KT i R I

[a]tEA PAH4 40845
3 & 8

AR FEHE T o0 BN AR A4 B B, i i 4 1 Sl [ A
FESCRN R OB G A, e e Bl 10 Fp 2 2R
I KRB 7k A D AR [l %l 79. 2% ~
114.3% ,FHXARME 227 0. 4% ~5.7% , J5 1 W
JE G BELF o AR TTIRRTALBE [ SRR B, RE

e 8 A ARG N 25K, HLID 1A BILIA ) B T FE A

T 38 T 5 I R 223005 e R E

SE

[1] LEE J G, SUH J H, YOON H J. The effects of extracting
procedures on occurrence of polycyclic aromatic hydrocarbons
in edible oils[ J]. Food Sci Biotechnol, 2020, 29(9) :1181 —
1186.

(2] BIEW. LA T 2l b s th s R 2 305
ARG D] RS - TR Tl K% ,2019.

[3] R$E, hH:AH, 5K 5%, 2. QuEChERS/ AR (3 — U 2%
PRI E MAC R h 2 3R 57 ke 2y e [T . AP i
i§,2019,44(6) .89 - 94.

[4] AKDOGAN A,BUTTINGER G,WENZL T. Single —laboratory
validation of a saponification method for the determination of
four polycyclic aromatic hydrocarbons in edible oils by
HPLC - fluorescence detection [ J]. Food Addit Contam
Part A Chem Aanl Control Expo Risk Assess, 2016, 33
(2):215 -224.

[S] e, XUEDF-, F 09, 45, & 0O (i — ZEekil ik
KAV b 14 R IR 2 IR 05 ke [T ] 2
24 o K 2 4R ,2020,11(18) 16594 — 6600.

(6] HER, AMEA A HIE, 5F. HPLC 1 GC — MS/MS il 52
B 4 M2 IF R Ik R LT ] B AR,
2018,43(3) :294 —299.

[7] SHIL K, LIU Y L,LIU H M, et al. One - step solvent
extraction followed by liquid chromatography — atmospheric

pressure photoionization tandem mass spectrometry for the

determination of polycyclic aromatic hydrocarbons in edible
oils[J]. Anal Bioanal Chem, 2015, 407(13) . 3605 -3616.

[8] XU T, HUA T, CHEN D Z, et al. Simultaneous
determination of 24 polycyclic aromatic hydrocarbons in
edible oil by tandem solid — phase extraction and gas
chromatography coupled/tandem mass spectrometry [ J]. J
AOAC Int, 2015, 98(2) . 529 -537.

[9] RASCON A J, AZZOUZ A, EVARISTO B. Multiresidue
determination of polycyclic aromatic hydrocarbons in edible
oils by liquid — liquid extraction — solid — phase extraction —
gas chromatography — mass spectrometry[ J |. Food Control,
2018, 94 268 -275.

[10] ddfe—, HEE, 280, 5. MRS — S35 BT ik o d bt

Rl £ b b 3 265 g [T ], frdh Rl ,2020,41(4)
300 -306.

[11] XSRS, 33575, 2R, 5. MR - GCMS/MS
R FH B £ HT 20 FhE ARG Qe (] Bl
5% Tl 2020 ,46(5) :292 - 298.

[12] T, AR BT, 8057, 4. [ A AC IR - msfciBon ik
b by 4 M2 305 k()] ThIEmAg,2015,40
(3):52 -56.

[13] WANG J H, GUO C. Ultrasonication extraction and gel
permeation  chromatography clean - up for the
determination of polycyclic aromatic hydrocarbons in
edible oil by an isotope dilution gas chromatography —
mass spectrometry [ J ]. J Chromatogr A, 2010, 1217
(28) : 4732 -4737.

[14] ZOUGAGH M, REDIGOLO H, RIOS A, et al. Screening
and confirmation of PAHs in vegetable oil samples by use
of supercritical fluid extraction in conjunction with liquid
chromatography and fluorimetricdetection[ J]. Anal Chim
Acta, 2004, 525(2): 265 -271.

[15] MOHAMMADI A,JAHANI S M,KAMANKESH M, et al.

Determination of polycyclic aromatic hydrocarbons in

edible oil using fast and sensitive microwave — assisted

extraction and dispersive liquid — liquid microextraction

followed by gas chromatography — mass spectrometry[ J].

Polycycl Aromat Comp, 2018, 40(3) ; 705 - 713.

THERR, TLLD A078, 55 /Tl 16 FZERiikes

HE[T]. T E AR AR ,2013,23(7) : 1793 ~1795.

[17] J%e, sK2q, sk, 5. oy T ENE A A AR5 5
GC/MS 3EINE £ il h 16 2 3p o7 ke [T ], TAE
7%,2016,45(6) :957 - 962.

[18] ZHAO Q,WEI F,LUO Y B, et al. Rapid magnetic solid —

[16

[}

phase extraction based on magnetic multiwalled carbon
nanotubes for the determination of polycyclic aromatic
hydrocarbons in edible oils [ J]. J Agric Food Chem,
2011, 59(24) . 12794 - 12800.



