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PAHs ( Dr. Ehrenstorfer ) (¢ d) (cyclopenta( ¢ d) pyrene CPP) .
(a) ( Benzo( a) anthracene BaA) .EZ( Chrysene Chr) .5- -1 2- ( 5-methylchrysene SMC) .
(b) ( Benzo( b) fluoranthene BbF) | (1) ( Benzo( j) fluoranthene BjF) | (k) ( Benzo
( k) fluoranthene BKF) . (a) ( Benzo( a) pyrene BaP) . (a h) ( Dibenzo( a h) anthracene
DaA) . (g h i) (Benzo(g hi) perylene BgP) . (1 2 3-<d) (Indeno(1 2 3-d) pyrene IcP) .
(a e) (Dibenzo( a €) pyrene DeP) . (a h) ( Dibenzo( a h) pyrene DhP) . (a i)
( Dibenzo( a i) pyrene DiP) | (a 1) ( Dibenzo( a 1) pyrene DIP) (¢) (benzo(c)
fluorene BcF) 10 pg/mL  ACN o
2.2
2.2.1 40 ¢ 5% 90°C 2 h
0.45 pum o 4.0 ¢( 0.01 g) IPA 5 mL 0.45 pm
2.2.2 ChromSpher Pi( 80 mmx3 mm Thermo ) C18 PAH
(250 mmx4.6 mm 5 pm Waters ) 30°C 40°C ~45C
40 L IPA.ACN :0~5 min 100% IPA 0.5 mL/min; 5.2~7.0 min
60% ACN 0.5 mL/min; 8 ~29 min 0; 30 ~ 69 min 100% ACN 0.5 mL/min;
70 min o ACN 0~5 min 60% ACN 0.5 mL/min; 6 ~30
min 60% ACN 1.2 mL/min; 30~48 min 60% ~100% ACN 1.2 mL/min; 48 ~55 min 100%
ACN 1.2 mL/min; 55~56 min 100% ACN 1.2~2.0 mL/min 80 min; 80 min
o 0~7 min 7~30 min 30~ 88 min 7 30 min
1o
3 e e e
1 Extraction pump ?1;1—
Chrom- é
Spher Pi § @I
19 — Extraction and
IPA . cleaning periods
A O . Anslytical prmp e oy et
1
Fig.1 Column switching mechanism in different periods
100 pL
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3.2
Thermo Waters C,PAH (250 mmx4.6 mm 5 pm)
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45C. (25°C ~35%C) ( 2 30°C

. Dip  Dhp 14



11

- 15+1 1745
8.0 8.0 8.0
25°C 30C 35C
7.01 701 701
6.0 6.0 [ 6.0
~ 5.0 ~ 507 ~ 50T
§ ¢ g
S S =
x 4.0f X 407 x 401
= = =
‘Z 3.0r ‘E 3071 ‘z 3.0
g 0 _:E 0 g 3.0
=1 = S
— 20r = 20F = 5ot
I.O_AA\JUJLWL 1.07 u U 1.07
_10 1 I | 1 _19 ] | | | _10 | ] | |
30 35 40 45 50 55 30 35 40 45 50 55 30 35 40 45 50 55
t (min) t (min) t (min)
2
Fig.2  Chromatograms of separation under different temperature
3.3
ccp uv 220 nm; ! ,
Table 1 ~ Wavelengths for fluorescence detection
15 PAHs Time Aex Aem
(1min) ('nm) ((nm)
29.5 235 355
Lo 15 335 310 455
PAHs 3 CPP 39 270 385
44.2 242 513
( 4) -
47 280 440
34 52.8 274 507
IPA 54 280 440
69 310 455
R*>0.99
4.0
—~ 301
<)
%
20 30 40 50 60 70 80
t (min)
3 15 PAHs (8 ng/mL) 4 CPP( 80 ng/mL)
Fig.3  Chromatogram of the mixed standard solution of 15 Fig.4 Chromatogram of cyclopenta ( ¢ d) pyrene

polycyclic aromatic hydrocarbons ( PAHs) ( 8 ng/mlL)

~ ~

3

65.25% ~110.53%;

IeP 5

0.1% ~9.8%
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BgP

( CPP) under UV detection( 80 ng/mL)
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SPE o o
(S/N) LOD 10 S/N LOQ 2,
2
Table 2 Results of methodology validation
Spiking( n=6)
Compound Li(nﬁz;r/ f;;lge C()rrelati(();l_‘, 2c)oefficient S?iﬁgﬁklge)vel RE(?CO;CV)EI'Y (R;DJ)) ( ‘}g(;{{)g) ( }fg(;(k)g)
0.5 97.2 9.8
BeF 0.4~40 0.9994 1 85.9 3.4 0.30 1.0
5 88.1 0.8
50 67.1 8.9
CpPP 40~ 1000 0.9999 100 76.9 1.4 12.23 41
200 77.5 5.5
0.5 77.8 2.0
BaA 0.4~40 0.9996 1 83.6 5.0 0.09 0.31
5 95.3 5.0
0.5 86.3 1.2
Chr 0.4~40 0.9997 1 85.1 1.2 0..07 0.22
5 95.2 0.1
0.5 90.7 3.4
SMC 0.4~40 0.9996 1 86.1 1.2 0.06 0.21
5 96.6 0.2
1 73.3 7.3
BjF 0.8~40 0.9998 5 89.3 4.3 0.30 1.0
20 92.6 4.6
0.5 97.3 3.4
BbF 0.4~40 0.9997 1 93.7 1.7 0.11 0.38
5 98.2 0.6
0.5 97.0 2.1
BkF 0.4~40 0.9997 1 89.5 3.0 0.02 0.09
5 99.3 0.8
0.5 82.1 4.2
BaP 0.4~16 1 1 85.7 1.4 0.04 0.16
5 92.7 2.8
1 107.8 3.1
DIP 0.4~16 0.9997 5 106.3 1.3 0.07 0.26
20 103.9 1.4
0.5 97.0 2.9
DaA 0.4~40 0.9998 1 89.5 1.0 0.04 0.15
5 96.7 0.3
1 95.4 0.7
BgP 0.4~16 0.9998 5 81.6 2.6 0.06 0.21
20 78.1 3.4
0.5 65.3 9.5
IcP 0.4~40 0.9997 1 72.1 8.0 0.10 0.34
5 96.3 6.3
0.5 110.5 4.0
DeP 0.4~16 0.9999 1 93.6 1.5 0.11 0.37
5 89.6 1.6
0.5 97.3 8.1
DiP 0.4~40 0.9955 1 95.0 6.1 0.15 0.5
5 108.7 4.9
1 105.0 5.1
DhP 0.4~40 0.9920 5 108.5 7.1 0.15 0.50
20 106.4 6.8

The full names of compounds see the text.
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3.5
N 10 15+1 PAHs
3. PAHs BaP (>10 pg/ke) N
Bap (>2 wglkg); . . BaA
Chr BbF  BaP >10 wg/kg ;10 CPP  DhP.
3 1541  PAHs ( pe/ke)

Table 3 PAHs contents in oils and fats ( pg/kg)

. . BecF CPP BaA  Chr SMC BjF BbK BkF BaP DIP DaA BgP IcP DeP DiP  DhP
Oil and fats

( )
Bean oil nd nd 1.06 137 059 =nd 1.00 029 0.84 030 0.09 095 0.10 0.16 nd nd

( refining level)

034 nd 254 347 031 1.25 48 192 350 050 1.01 291 2.18 0.18 nd nd

Sunflower oil
( )

peanut oil 043 nd 534 7.60 132 1.58 7.73 276 491 034 1.69 540 290 021 nd nd

( cold squeeze level)

nd nd 0.18 046 nd nd 086 0.19 044 nd 0.15 054 nd nd nd nd

Corn oil

( ) nd nd nd 1.06 1.12 nd 0.29 0.07 0.15 0.20 nd 0.10 nd nd nd nd

Extra virgin
olive oil( Spain)
nd nd 83.26 10.50 115.19 4.94 8.18 0.27 22.17 =nd 138 nd nd 1.66 1.65 nd

Grape seed oil

( ) nd nd nd nd nd nd 051 0.09 0.15 128 0.12 nd nd nd 1.13 nd
Palm oil ( Malaysia)

( )
Organicperilla oil nd nd 555 13.02 10.71 nd 10.49 3.25 5.71 nd 088 4.65 276 0.13 nd nd

( squeeze level)

( )
Organic flaxseed oil  nd nd nd 0.75 0.68 041 037 008 0.18 =nd 0.12 0.17 nd nd nd nd

( squeeze level)

( )

Coconut oil nd nd 0.09 0.32 nd nd 0.22 0.05 0.26 nd nd nd nd nd nd nd
( Philippines)
nd: ( not detected)
15+1 o
15+1 o
PAHs
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Determination of 15+1 European Priority Polycyclic Aromatic
Hydrocarbons in Edible Oil by Online Solid Phase Extraction
and High Performance Liquid Chromatography

WANG Chun-lei' > LIU Hua-Liang® MA YongJian"'> RUAN Li-Ping’
'( School of Public Health ~Southeast University Nanjing 210009 China)
*( Jiangsu Provincial Center for Disease Control and Prevention Nanjing 210009 China)

Abstract A novel method was developed for the determination of the 15+1 European priority polycyclic
aromatic hydrocarbons in edible oil by online solid-phase extraction coupled with high performance liquid
chromatography-ultraviolet/ fluorescence detection ( online-SPE-HPLC-UV/FL-D). The edible oil samples
were diluted with isopropyl alcohol and then filtered. The online extraction was performed on a solid phase
extraction ChromSpher Pi column ( 80 mmX3 mm) and the separation was carried out on a C18 reversed-phase
PAH column (250 mmx4.6 mm i.d 5 pm) using ultraviolet detection at 220 nm and fluorescence detection.
Isopropyl alcohol acetonitrile and water were served as mobile phase in gradient elution. The results showed
good linearity for the 15+1 polycyclic aromatic hydrocarbons with all the correlation coefficients ( R*) >0.99.
The limits of detection ( LODs) were between 0.03 and 12.23 pg/kg. The recoveries of the sixteen components
in the three levels of spiked samples were in the range of 65.3%-110.5% with the relative standard deviation
(RSD n=6) from 0.1% to 9.8%.

Keywords  Online solid phase extraction; Polycyclic aromatic hydrocarbons high performance liquid

chromatography; Edible oil
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