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Abstract
Concentrations of benzo[a]pyrene in edible oils from Korean market were evaluated by high performance liquid
chromatography. Benzo[a]pyrene known of the carcinogenic polycyclic aromatic hydrocarbons(PAHs), has been
found at variable concentrations in several foods. This is associated with several factors during the process including

contaminated raw materials,

exposure of environment, and procedure of process or cooking. The levels of

benzo[a]pyrene were ranged from 0.5 to 1.4 pg/kg in virgin olive oil. Benzo[a]pyrene contents in refined and virgin
olive oil, sesame oil, soybean oil, corn oil, sunflower oil, safflower oil, and processed oil were 0.6-1.0 pg/kg, 0.9-
1.3 ng/kg, 0.6-3.3 ug/kg, 0.5-1.1 ug/kg, 1.2-1.7 ug/kg, 1.0-2.1 ug/kg, and 1.0-1.4 pg/kg, respectively.
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g BT = gk Simko(2002)2] 9170l el HPLC — EMEZR U EEZEM =Y
Z B3t A& retention time©] GC #4] AlHt} Fo} A UE4-2 IARC(International Agency for Research
552 compound #2]o4 HPLC7} © #2]3tt). o] on Cancer)oll A group 191 QIAEIEAZ ERE U=
o] ¥ Ay r= HPLCE AHE-3le] 3 &3t benzo[alpyrene &2 AU FFEZHS Supelco

Hu et al.(2007) 2 F|FEHA ] FE2HHE AME (Supelco, Bellefonte, PA, USAAF A|ES Al&3lo
st SE| B T Mo g #Aste] EAE-1.9 pgked] acetonitrile2 -83}4] 500 pgkg T2 AT F olE
FFO 2 725 0] benzo[a]pyrene 7]1FX]¢1 2.0 ng/kg ©l 343} 5, 10, 20, 50, 100 ug/kge] LS A3t
3tz 7A%¥20.21, Antonio & Maria(1996)S B2}z ol 4 sEHEE F48t] HFAS 2

FEHL A= ST HEF F benzo[a]pyrene= cyclohexane

O 7 FZ3}9, silica cartridge® clean up3led HPLC-FLD NI S P

2 B3 A3 fEA SgB800A 0.6-1.2 pgkg, T4H AR °F 10gSs B3] Do} EFEY 10 pgkgS 1mL
b Babdo A 3438 SE]EfolA 0.9-9.7 pgkg, o=l Z7V8FaL n-hexane 100 mLS o] A Zwf7|(Dol] &Ath.
ELhh S E Aol A 0.5-164.4 pgkg, L & EFEER FAZW 7Dl N,N-dimethylformamide(DMF) : water(9:1)
oA 2.2-92 pgke HAEHUL 2 A7 = Aol F+  S0mLE 9o I - E3F F A X5 DMF : water(9:1)%
E53 e 4EFA F benzo[a]pyreneS A5k} 0 < wElete tE BHZurIAnd &AL A2 7(D)
2 globslar, AF 9] Qb S AT A A sl A+ n-hexaneZoll DMF : water(9:1) 25 mL¥ o] F
3t AA S 23] WHE3lY] DMF : water(9:1) 52 25
Az 710l FH Tk o719 1% sodium sulfate &<

100 mLE %3 n-hexane 50 mLE go] & - &3 5 &
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2 Ao AFE AlEe ATl FEEA e A8R ()] DMF : water(9:1)F°l n-hexane 35 mL¥ Fo] &
A& B A, 7, S0, T3, skt 3715 st Y S 28] WAl p-hexaneZ: S 919 BN Zu) 7]
B % 3RS AA s BAARR ALEEITH (el AH . S7 40 mLH P A" - EF F YA}

290 AFE-E Al 9K (n-hexane, dichloromethane, acetonitrile, o 552 HE+= 2L 23] ¥HESSITE n-HexaneZ 34
N,N-dimethylformamide, ~water) HPLC&(Burdick & 29 Eg7F & A4 &L A A7 Ax X3 3
Jackson, Muskegon, MI, USAYS A3t FEAAEH o =& B3t} n-HexaneZS FFIAIEF oF
o2 AME-E anhydrous sodium sulfater Merck(Merck, 15g& 92 I3+ & 40°C )3}

AR E AHE-BE] - o

Darmstadt, Germany A} Al %5 ARS-3t1 0w, A 2 o] o] 8o st &F 2mLE F53F9 ). Sep-Pak
AF8-¥  cartridge= Sep-Pak florisil cartridge (Waters, florisil ~cartridges= dichloromethane 10 mL3} n-hexane
Milford, MA, USA)E A3} T} Benzo[a]pyrene &S 20mLE 2T 23429 £E22 FEAAH BN F
213l AH8-¥l HPLCE Waters 2695 series HPLC (Waters, AH8-3F T 4931 cartridgedl 5N S 1 mL/ming] &
Milford, MA, USA)E FLD= Waters 474 scanning =2 718t FEA171 F n-hexane 10 mLe} n-hexane :
fluorescence detector(Waters, Milford, MA, USA)E A}8-3}  dichloromethane (3:1) 8 mLE ZtZt §&AF T §&q2
93, AHLE Supelguard LC-18(Supelco, Bellefonte, PA, 40°C ©]8}e] 8- AJol|A AAhFE3dle] TFEL2 acetonitrile

USA)E 23t Supelcosii  LC-PAH  column(Supelco, o Hol Aol ImLe] FHEZH 3 ©]E 0.45um
Bellefonte, PA, USA)S ARE-3te] A3 B4 =4S membrane filter2 oJ7}3le] AlggAN oz ARSI THHu
Table 19} 2THHu et al., 2007). et al., 2005).

Table 1. Operating condition of HPLC/FLD for benzo[a]pyrene analysis in edible oil

Instrument Waters 2695 series HPLC
Column Supelcosil LC-PAH column (25 cmx4.6 mm, 1.D. particle size 5 um)
Flow rate 1 mL/min
Solvent system ACN HO
80 20
Injection volume 50 uL
Instrument Waters 474 scanning Fluorescence Detector

Wavelength (Ex/Em) 0-40 min 290 nm / 410 nm
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Table 2. Recovery, Linearity, limits of detection (LOD) and limits of quantification (LOQ) of the proposed analytical procedure

Recovery (%) R? LOD (pg/kg) LOQ (ng/kg)
1 ug/kg 10 ng/kg 100 pg/kg
Benzo[a]pyrene 7335 %) 9754 0.9989 0.066 0.212
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Fig. 1. HPLC/FLD chromatograms of benzo[a]|pyrene standard.
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A Fo L9/t F7HE = A S (Dennis et al.,
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A o]}, bleaching gl 2] benzo[a]pyrene2] & &©]
74 4= lth(Larsson et al., 1987; Cejpek et al., 1998).
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+21Q1 2.0 pgkgolste] o & AEE AT B71LE o=
LB A9 S Bl = 22 0.7, 1.0 pgkg T
o2 HAEHEJon, 2HRIM R A= 0.6-
1.4 ng/kg, THEEAF= 0.6 pgkg AZ=JAL, ook
b RSB B o M= 0.6 ngkg, EF22 B Fol A= 0.6,
0.7 pgkg A=A EFEERE] 4 AAAE 5
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=" 0
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kg= 7P o] HAEH AU ol2fd AFE B HA| 9
wet AANE7 oln] AEfFA= AAE7] ol benzo[a]
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Table 39|

Table 3. Concentration of benzo|a]pyrene in olive oil and

sesame oil"
Brand  Origin Benzo[a]pyrene levels (ng/kg)
1 Turkey 0.7
2 Spain 0.6
3 Ttaly 0.6
4 Spain 1.1
Virgin olive 0il 5 Spain 1.4
6 Spain 1.2
7 Spain 0.5
8 Spain 1.4
9 Spain 1.0
10 Turkey 1.0
Refined and 11 Italy 0.7
virgin olive oil 12 Spain 0.6
13 Ttaly 0.6
1 China 1.2
Sesame oil 2 China 1.3
3 China 0.9

YAll values are expressed as mean of triplicate determinate.
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Table 4. Concentration of benzo[a]pyrene in soybean oil, corn
oil, sunflower oil and processed oil”

Brand  Origin Benzo[a]pyrene levels (ng/kg)
1 USA 0.7
2 USA 0.6
Soybean oil 3 USA 0.8
4 USA 33
5 USA 0.6
1 USA 0.6
2 USA 1.1
Corn oil 3 USA 07
4 USA 1.0
5 USA 0.5
6 USA 1.0
1 Malaysia 1.2
. 2 Malaysia 1.7
Sunflower oil : USA 21
2 USA 1.0
. 1 USA 14
Processed oil N USA 10

DAll values are expressed as mean of triplicate determinate.
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A A= Table 40 YERHSATE 5572 dFR/E tde
=2 % benzo[alpyrene FF2 0.6-3.3 nghkg TTOE LIE}
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Bol ol on, w3t 3], A, 4t etk
A Folle R AR EH, #A, IAF3dax TR = o
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o]3tZ AZHUTE Kim & Lee(2009)S SF4+9] Az
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