ANUSAURUU 2 NSNINY W 2558 AUUNLAY 3 © 263-274

v a oy a J
NIINAIUNITAIINIILATILYE Benzo (a) Pyrene
Twhauuslae

AGKN FUNATU  LASNUDNS abgu
aninaamWuazaNNaaa g1 NININEMNFTATIITUNNE DUUGIIUUN YUNYF 11000

unanda leAnuaziwenniins9iaszy Benzo (a) pyrene (BaP) luihsiuudlnads BaP flu marker w04
a13nqu Polycyclic aromatic hydrocarbons (PAHs) Tuhsiuuslae diesnnessdmsamnsalanmmuaiiuas
nonzdedanysd Fiwantuhluldlumsisaiine BaP luhiduslaiismbelulsane §idelddnmuay
wwanldimaila liquid-liquid extraction 5I8AU solid phase extraction (SPE) a539tasnevniiauazusunn
289 BaP @18 HPLC-Fluorescence detector mﬂmimaaummgnﬁawaﬁ%‘ (Method validation) wu
flanumanzanasszuulasninn vl denusumzanzas fess BaP lWieiinm 15.3 nil Taglignsuniuann
g5au fenuduiugdudussninemududurasasazarsinaspuiuiuilaianasagieanaudusy 1-10
wlunduceiiadans wazanuduiuszasenudatumsnaspuiidusuamuduiuiiosnanuluzae 1-10 lalasnsa
ganlansu Tasflmdulssaniandunusiieddu (r) vhiv 0.9997 uaz 0.9996 MNMGU FATNAVEINIATIANY
(Limit of detection, LOD) i1nu 0.5 lulasnsuaailansy wazinanevasn1snidesusuia (Limit of
quantitation, LOQ winu 1.0 ulasnsuaanlansy wan1snadausasasnsAUNaUINNNSIATIEH spiked
sample NAMNENTY 4 520U szdUar 10 1 1@ mean recovery agludaihnusaeas 81-86 wazilaniies
(precision) W4 repeatability udaIs28A1 %RSD atlur193p88s 3.2-7.4 uaz within-laboratory
reproducibility (hnusaeas 86 msusziiumanulainiuauaeimsinlam relative standard uncertainty iy
15.6% Tasmanulauiuauyneduing (Relative expanded uncertainty, U) whiiu 31.29% fiathianwaun
dsaUsana BaP luhsiuuslne lughad w.a. 2551-2556 59 126 haths wuss BaP 34 dathe aaly
Sarow 27.0 Usinaiiiasanvagluhaiasnth 1.0 fa 21.6 Tulasniudanlansu Toedl o dhate Toun thium@en
Wi thifusewin wesihduilissyvdalinnusiio amanulbina BaP genhinesyulsinagigaiisan
14416 (Maximum Limit, ML) slmfﬂﬁ'uuazlﬂai’uu’%Inﬂﬁawqu‘[sﬂﬁmuﬂlfﬁﬂ%mm 2 lulasnsuaanlansu
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UNUI

uannnnguasingiianudssdemstuiiousasnsusznaulungulndlandn aslawdn
lalasensuau (polycyclic aromatic hydrocarbons; PAHs) waqi™ mmi‘?;\aLﬁﬂmnﬂismummﬂigﬂ
siiaguAienudsadudandu wu hiuildvilneudouseims Fuilhdufisiunssuis (refined
vegetable oil) ﬁlﬁmnﬂi:mumsaﬁﬂimzuuqmmwmsu dasnnnszumswaadasldanudaunme
sunau laud msthwdafisnmuenuisy udueasden sfaniuasnnEaireIe hexane uen
mnaan 1 luszmels hexane Mntudia phosphoric acid tiamaneemiien (gum) udids sodium
hydroxide tiaminnsalusiudaszunaiin udrdndeh ihufisfithumssasiivh@aty Sedacldiaia
mqum‘ilm (centrifuge) mm‘fuﬁﬂﬂﬁ'unz?mﬁalémm%uﬁqmwgﬁ 220-230 aeFaded Mmealaanie
gyanmaiadlihduludaufedivdasaa nindunauuds hluandlesduiuduiigumgd
175 - 225 avenuaded Wniglulasiu WetlasdumsmiiuiuezddmiuisuanziaclunauwmAmiiug
ﬁqnujl,ﬁalﬂmﬂﬂszmumswﬁm u.a”ﬁqﬁmmssﬁgmmaamhmha wuly (19) TwSy [benzo (a) pyrene;
BaP] (Wuasusznaulungy PAHs wazldiilu marker “zlmm'iﬂuﬁjauwaqmsﬂejufﬁummi A989UN
sideRvludatnassmasszuy wu luny winlddumsillusnsdaias deauasiidnvasiond
vannilfafiiudassuugiiauiu lafunds Sivdafumeanugnssn (genotoxic) uazAanzi® msas
'3Lﬂiwsﬁmifﬁuﬁwﬁuu’%‘[mﬁmmmmiﬁﬂmﬁ'@uuﬁ%ﬁw'mﬂ;sﬂLLUUmﬂﬁﬂﬁiﬁdaﬂmﬂﬁmiaﬁﬂ (extract)
WU liquid-liquid extraction faw ugimdasssunuiwasdnlasld Solid Phase Extraction
(SPE)“" &4 packing %83 SPE fiwaeniia wiu alumina-N, Cs, C1s, florisil, silica wialinaiia Gel
Permeation Chromatography (GPC)® lag nandhathanuuslnafufhazasudEhuEh GPC column
FenzveiiouazUSinawes BaP lasmaia GC-MS®, GC-TOFMS® uaz HPLC-fluorescence
detector™ * ” fifalddnmuazidanmaiiaiiinzauiunissiiauazgunsoiiiogluias fiamadiundn
Aoy laaannalng19me liquid-liquid extraction 93uNU solid phase extraction (SPE) %ﬁl@i’ﬁmuﬁ%
mMsanauaznsidanld SPE TdwmanzaunumsiteszvenansaiuazlSunuwes BaP mMmsnadau
ANNYNAB9UesI5 (Method validation) las@nwznienziuazaniiuduass anudmnzaza
FanNareImsnTany dennazeamsmidainm anuies esasaasmaaundutazmsUszanaem
amwliiuinaurasmsiavedidienzd lahasinanniusn i nausmnamsiuiiousas BaP luthsiudis
unssuisfihmhelulssmalng feilagtudslifinsnudayauiinamstuiaueasmsdnam

msmﬁuazmimmgm

#151@d : acetonitrile, hexane Waz methanol (HPLC grade) NanAMI289 Burdick & Jackson
Laboratories, Inc., sodium chloride (AR grade) wannmsizag Merck, sodium sulfate anhydrous
(AR grade) wannum2ey Fisher chemical LLazﬁwﬂimmﬂﬁaau (deionized water, Type I) Wa®aIn
LA3DIDY Millipore

1519937 : benzo (a) pyrene (BaP) waanawi Dr.Ehrenstorfer mmu’%qw§ 99.5%
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MIOIVNEITALAIUALTITAZAIINIANTFIY

MsazansaInsgIu BaP 100 lulasnsuaaiiadans : “Bquimmgm BaP 2.5 #aan3y azand
11 methanol USuuSinasillu 25 §adans 140y stock standard solution

1382818 acetonitrile NANGRIGIE hexane (m%aﬂminﬂﬂ%y'q) : ww3aulaeldn acetonitrile
250 Nadansuas hexane 100 Naaans ldlu separatory funnel 21U 500 NoAAAT LWEILTI ) wddanaly

Thuentu arsazaie acetonitrile (Fuan) Talumsana

m%iaqﬁauaxqﬂnitﬁ

LA3Da% ANMNBLLDEA 0.01 Way 1 Nadnsu (Sartorius), qmﬂémizmﬂqtyfywmﬂ (Buchi),
HPLC system (Agilent 1100 Series) Usenaume quaternary pump, autosampler, Apay PAH C1s
UG 250 NABNAT x 4.6 FAWNAT UIIPOUMAZING 5 [N1A3LMAT, column oven, \n3nea T innio
fluorescence, erlenmeyer flask 2116 250 #8889, glass syringe U1 10 ¥88893, hand pump Usznau
@8 syringe W10 20 U8dans waz plunger, round-bottom flask 2U10 50, 125 Way 250 HadaNs,
screw cap vial 2110 2 198893, seperatory funnel 2UIA 125 LAz 500 HaaanN3I, sep-pak e C18 plus
(Waters), syringe filter PTFE 0.20 lulastuas 2100 13 Jaduas

Mag
v acq ¥ 3 o & . 1 ° P
lumanegauanugnaaszaddslaniunsnanilly matrix blank dHumsérnamsduilouzas
BaP luindu leadeszvinsduuslaanuaanimelulssimauazinwnanandssmaantaulssyu
9551 — 2556 9IN 126 619819 lowun WU lwg nuelua) 1Nu NN UNKENINNUIILYFN
NNUABNAE DY WINUNDAMUAZIU WINUDIWEDY WNNUNFN WNNUENNENIIN UV NN UNLNDN

WNUNENIN NTUNEa 1hRusIM hNuadauazintuazlle

353529

Fagoene 1.0 n3u 1dlu separatory funnel 1@ 125 983035 LHin hexane 15 Aaaans
undan  Wudiudate afaseasazae acetonitrile 71HNGIRIE hexane U 2 A3 ATIAL
30 N08aNT WEILI9) 2 WIN e acetonitrile Ta5aulu separatory funnel 2110 500 NadanT @nth
100 {18333, 15928 sodium chloride NANGI 10 NAAANTUALFAAAIY hexane 25 NaAANT WEIL
2 W é’igqﬁﬂﬁlwﬂ%gu 1ﬂ§uéw (aqueous layer) aalu separatory funnel 21160 500 H8aa6T I‘U‘ﬁl 2 Ua
af0d8 hexane 117U 2 A%1 AStar 25 Hadans wehuy 2 i laRuaeie 5IH%Y hexane HlFaINMS
afam 2 asa hehefy Sudmehlunanndasy 25 19aans 2 A Taamsunian q ladnhing (Fuahs)
?\nﬂﬂ?uvlw‘iizu hexane a4lu erlenmeyer flask 2U10 250 Naaa63 ﬁﬁ%ﬂﬂjﬂﬂmau sodium sulfate anhydrous
uaInIaNansanasIunszmMunsadldly round-bottom flask 2w1@ 250 Hadans Wluseinaauuieee
Lﬂ%:aﬁzmaqmumgmﬂ Wi acetonitrile 2 fiadans iivemiiumsmanmssunmuiiudelumsatamats
¢e sep-pak C18 plus aald

L@38% sep-pak C18 plus loa@alinnu syringe 2U10 10 193305 8NA8 acetonitrile 5 1adans
wamnishuasiianalaanndagasll 19 flow rate Uszanas 2 weadaIund lalu round-bottom flask

a aa (4 T v 4 Y a . . a aa I o [
2110 50 F93a035 5¢ 19080 19 sep-pak U WAIAN acetonitrile 10 Faddns Uudne (eluent) thudsazane
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duiiueanin ihlussmeauwiidiainisssziagayanne Hin methanol 1 18d805 N8I syringe
filter PTFE (Auly screw cap vial 2110 2 808803 d1msudinszialeinsas HPLC dalyd
dnMzn3ay HPLC

Column : PAH C18, 5 llastuas 2100 250 Nadun5 x 4.6 HaalNns
Mobile phase . acetonitrile: deionized water (80:20)

Flow rate : 1 Naddnsaaui

Column oven © 40 AT

Detector . Fluorescence ‘ﬁlmwtmﬂﬁ'u Ex 264 uWIuLNGl‘i, Em 410 i lNes

Injection volume : 10 lulasdas

AIVFDUANNANIZINYDITZUY (system suitability) lasmsiadisazarianinsgiu BaP
ﬂ'NNL?QIIN"ZTu 4 uﬂun%’miaﬁaﬁam 3 ‘2%}’] Lﬂm‘ﬁﬂBN%‘UV’hﬂ'ﬁGﬁTﬂﬂaUﬂU'\NLMN']’?JHN?I?]Q’SSUUGEI‘Q‘&I

%RSD 284 retention time < 0.3

%RSD 284 peak area < 2

tailing factor< 2

NINAFBUANNYNABIUBIIG
MINAFDUANININNIZLAIZAN (Specificity)

Teen53tA91¢% method blank wae matrix blank

method blank : #iasstaiinlFnauamuIiSenzinian

matrix blank : #f060ehaNTuNENBNMUITIANEH AR (3 651)

0 method blank, matrix blank waza 58105371 BaP anududu 4 nluniuaaiadans
whszuu HPLC tieasiagaumsienzadsns BaP snanssunuauludisthe Gedasilen retention time
UENNNAUTA LAY

MInaFauANNTuFEATILezENNTIATIEH (Linearityand working range)
AeasazansanasgIu BaP anuaudu 1, 2, 4, 6, 8 uaz 10 wlunsuaaiiaaans srennuinesgiu
(calibration curve) seWingaNuENTURURUAlARA Auaadulssansandunusuauiasduy
(Pearson correlation coefficient : r) %ﬂﬂj‘iﬁﬁiﬂﬂﬁlﬁm 1
nadauanuluduasessis leainasazaisanasgiu BaP Tushsfunznandiszauanausui
1, 2, 4, 6, 8 war 10 lulasniudanlandy Ienewseduas 3 21 FenNNsTIINANNENTUTIRNTY

ANNNIUNATIANY TamsHA InaLPen 1

MINAFAUIANNATAINIINIIANY (Limit of detection, LOD)
nadaulaa@uasazasanasgiu BaP Tuihdunznaniiszau o Aoz 3 41 a1 LOD whnu
ANNINTUYRIANTATAIBINAITIUN ITANTANNGNAY 3 1 signal to noise ratio MUIMANNTNIY

Tuaaeiululasnsuaanlansy
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MINAFUTANNEUBINIHNBIUTHI (Limit of quantitation, LOQ)

nagaulasmaidnasazmenasgu BaP luihdunznaniszanm 2 whuese LOD Jiasiey
10 9 fnaUiina BaP Tudathe wienna wrecovery Fadnsaglusiedoeas 60-120 uaz %RSD
Factaqlaiiu 2 Predicted RSD, mu Horwitz’s equation

NINATEUS 8BNS AUNAULAZANINT B9 (Percent recovery and precision)

nagauiazazmsaunduLazaNuiswasmsitanzilugimsitenzdiduduase Toodnes
033711 BaP Tushafunznanissduanududu 1, 2, 5 waz 10 lulasniudanlansy Sienewseauas 10 o
W& I srecovery uaz %RSD Tagiitnamimssaniu® dail

gerecovery Frnaaxnsulaaadasas 60 — 120

%RSD, < 2 Predicted RSD, #a Horwitz’s equation

msdszanamanaliwivauyainisin (Measurement uncertainty)®

msUszanamenuliuiveurasmsialaaldasdlsznavaasanaliuiuauiifensas 1haneuim
aanuliutususin udrenamenuliwiveusenaiissauanuidoiu 95% Tawld coverage factor
WNNU 2

We

11303FAUANNHNIZANYDITZUY
MNMIROA IO BATTIUANNENTY 4 WlUNITNADNAANS 3 7 la@) %RSD 204 retention
time Waz peak area L¥NAU 0.917 Waz 1.254 MNAIAU Waza) tailing factor LU 1.086

MINAFIUANNIUNIZLAIZA
PNMIAATNTLAIBNIATFIY, method blank Waz matrix blank wulaifi peak suMUaIN
#5dulumiage laeas BaP 1van retention time AU 15.3 W (Mwi 1)

515348 Benza(alpyrene

3510
e
==

amidl 1 Tasanlaunsnzasansazaneanasyu BaP (A), method blank (B) wuag matrix blank (C)

N3NNI ENFASNTUNWNE
AUUNLAY 3 NINYIAN - NUENBU 2558




Development of Analytical Method for Benzo (a) Pyrene in Edible Oil Jitpaka Suntudrob and Kanokporn Atisook

mMnadauanNluduasiuazdamN ez
PNIMIFTNANNINATFIUTTHINANNDNTUSTABNA55IY BaP Auudnlane wunhianu
FUNUS BT U DDATNANNANTY 1-10 WIUNSNARNAAANT LeelA r NNU 0.9997 (MWD 2)

35.000 -

30.000 -

25.000

20.000

15.000 -

10.000 |

5.000 -

0.000 : ‘

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0

anuAntuasazatnIgIu BaP (n Tunfuseiiadans)

AWA 2 ANUFNNUS TR INANNENTUAUNUN LA WAUBIENTazNBIAIFIU benzo (a) pyrene

a < a i | %’ L4 q' [ Y Y [

nnmMieNzdliina BaP ludathaundusznaniiszduenaiangu 1, 2, 4, 6, 8 uaz 10 lulasnu

@oNlandnNszauas 3 71 WazdINNNNATIUSTHINANNENIUYY BaP Niduludmatnuanumingu
Nasranulenudunusdady Tagdie r Ay 0.9996 (MW 3)

Yy ¥ A v 1A @
ANULUUVUNATIINY (”liliﬂiﬂiilﬂﬂﬂiﬂﬂiil)

120 -
100 -
80 -
60 -
40 -

2.0

0.0 T T 1

0.0 2.0 4.0 6.0 8.0 10.0 12.0

anududuidy (ulasnsusenlansy)

AN 3 ANNFNNUSIEVINA NN NIUN AN VAN N NTUNATIANUYBY BaP luihsiunznan

. NIANITATNINEAFATNSUNNE
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NINAFIUAANAVDINIINIIAINULAZAAINAYDINIFTHITIUINO

uamsnagaulaa LOD fiszau 0.5 lulasn3udanlanin Tagiien signal-to-noise :MNMsIATIZN
2 3 A%1 WY 22.1, 27.6 Waz 27.4 MNTAU daue LOQ whiu 1.0 lulasniusenlaniu Tag gwrecovery
s Mnmstinasazarsinnsgiy BaP ludedahiunznan eiened 10 5hiy s1.29 uas
%RSD WNU 3.7%

MsNedauSagazaIMIAUNSULATANNTIE
msmaaus”aaa:msﬁuné’uu,a:mmLﬁmoﬁﬂmsLﬁNmimmgmaﬂué’aaﬂwﬁwﬁumﬂaﬂ

AeNuTuTY 4 SEAU SERUBE 10 1 WU gorecovery BgludN 80.5-85.9% waze %RSD, U 3.7, 7.4,

3.2 WoE 3.29% MU FlaiAiue Predicted RSD, 10 Modified Horwitz’s equation® (59 1)

AINN 1 WAMINeFaUsEEazMIAUNAULAzANNINENE BANEINNITIU BaP Nszaue o Tuihiuuilae

(n =10)
Spiked level %Recovery %RSD %Predicted RSD_
(lulasnsudanlansy) (mean + SD)
1.0 81.2 = 3.0 3.7 29.6
2.0 85.9 + 6.4 7.4 26.7
5.0 83.3 £ 2.7 3.2 23.4
10.0 80.5 + 2.6 3.2 21.1

msUszanamannliwivauainisin

asAUsznauamaliwiueuldud metuhwinzassethazaamnasmu luSusswwamsaauiiiou
LAF DI Tu%'maqmwu%qwéwaqmsmmgmuazmémLLfTﬁﬂﬂ%mmmﬁumsm'%aumsazammmgm
anulaiivauannmsynm (precision) MINAFDUSDEILYBINTAUNSY (recovery) wasANNINuUUDY
2a9a13 BaP luasazanadadaiisldan calibration curve Taguszanaanuliwiveuwainmsasa
ieedistau LOQ (annuwudu 1.0 lulasniudanlansn) lamanuliuivausenaduing (Relative
expanded uncertainty) Aszauamnuidaiy 95% @ coverage factor (k) Ny 2 laannu s1.29%
(m‘w*?i 4)

Sample weight (1.0 %)

Standard concentration

Precision (17.7 %) (2.9%)

Recovery (5.2 %)

T~

Final volume (1.4 %)

|
\
\
\
\

Calibration curve (71.8%)

\‘

NN 4 FadIurpIaNdUssnauuaea Ny N wiLaUaIMTIANEY BaP luihiuuslne

i
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1381323053 BaP luinauuslne
NnMsiNsIa BaP Tuihiuuslaenanvihaludssne Tudl w.d. 2551 — 2556 U 126

Moea U adaNNKEae luUsENd 69 GaeN wazinnNNENUsEINA 57 G184 Tasthenanlssmeanss

v
SR

a o a N a ¢ o R A ? o ° Y
2019 EUU‘LI‘L! @50 WaLde §alUs du uwazanngaanans wuh Ny luan sueanamias 1suaan

9 q

v v
o v w o w

MUALIU NUFan wazihduazhanle s 15 maedn (Seear 11.9) avaldwumsUudlauves BaP
Ne druthiuinlng N hduewdss duhdn hlunznen duNENs DTuNaeN
ndunimuesihiuilissyvse linnuziie asnawumsiudaudiuiu 34 Gedn (Seaaz 27.0) Usinam
as1any ween 1.0 Wwlasnsuaanlansy B4 21.6 lulasnsuaailansy ludwudinun ihduwdan
%} L4 o L4 90’ L4 v %’ L d' 1] <~ n = L ] vV a

AU hdunzwd wesihiunlidssyvselinnugiia 9 daedn (Sewaz 7.1) asranwulina BaP
gendnnaspumvuaianmunglsveanlyiild (Maximum Limit, ML) Twihiuuazladuuilne @e

2 lulasnsudanlansy (599 2)

519N 2 wamsasramsvudeuves BaP Tushiuuslne (w.d. 2551 — 2556)

y DUIUMDLEN Ussnasiiny

riianduuslog — - o e
IAEA N (lulasnsuaanlansy)
ARG 3 1 1.3
mlum 2 0 -
N 11 5 Upend 1.0 - 1.1
aanaelpauazmMuaziu 9 0 -
fvdas 4 2 Wpand 1.0 -1.0
thau 18 5 N 1.0
NLnNan 31 3 Upand 1.0 - 1.6
WS 6 3 HWaend 1.0 - 11.0
AN 5 5 18NN 1.0 -21.6
1117 17 7 Waan 1.0 - 3.1
q00 3 0 -
azhmla 1 0 -
laissy/mousiie 16 3 2.0 -2.7
I 126 34 UpenI 1.0 - 21.6

a 4
JAVIH

aslungu PAHs umsiiilessanavudunarendasuily planar molecules tiaan
msunludaesinsisznoumsuauvionssnumsmigasvngsn Filnnnd 100 sliatiu asdmsdunades
2998%330145M (Environmental Protection Agency, EPA) daa1au thwnsasaielufatedundos
13 16 #dia lown Naphthalene, Acenapthylene, Acenapthene, Fluorene, Phenanthrene, Anthracene,
Fluoranthene, Pyrene, Benzo(a) anthracene, Chrysene, Benzo(b) fluoranthene, Benzo(k)

fluoranthene, Benzo(a) pyrene, Dibenz(a, h) anthracene, Benzo(g, h, i) perylene a2 Ideno
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(1, 2, 3, c-d) pyrene FansmilalumsionzSilos BaP Iﬁ%Uﬂ’J'lﬂ\lﬂuslﬁm'lﬂﬁE!ﬂ The International
Agency of Research on Cancer (IARC) 1Gi”a§ﬂdwmnwﬁ'n§mwamﬁﬁ'ﬂmidamﬁwm BaP luda§
wannvanssewusuasdngudy q lunyud 3930 BaP WumsneuzSdeaywd (Human carcinogen,
Group 1) msﬁ’linﬂ%mmﬂuﬁjauwmmsﬂ'amt’%@ﬂuawmﬁqﬁmmﬁwﬁ’m {338 la e umsnmunIB
anviensiuasiamanatinamstuiay BaP luswmsthena® Taun lngha Uananes uasnyil
Fanndayaildwuhuiinm BaP duillausnhidvuayiinagegaues Commission Regulation (EU)
No. 208/2005"? iitalWasauaquaiiaanainniu fisefelawanniziensdluiiuuilaon dud
Uszanarmsiiienudsaduiy 385ensiusina BaP luhiuuslneiianniu Iddenldndnmsues
liquid-liquid partition $fumsld SPE #ila Cis Failenumsnzay smiuuen PAHs filsenause
2WUTFY 1-6 29 Taaf BaP Ussnaudmenauudu 5 1 Geadadu fenufluim (low polarities) (danlyd
acetonitrile 1udanz BaP 2801 WamsnagauanNgneasundisitanziiuing BaP Tuhiuslng
Taen LOD waz LOQ whiu 0.5, 1.0 lulasniuaanlansy muadu Teamenuliwiususeneiiszau
LOQ whitu 0.31 Tulasn3udanlansy #1 Commission Regulation (EU) No. 835/2011% fwuaiSanas
gedeas BaP luhiu warladiu (Afifagussasddmdumauilnavasysdlosasandeldifudiunay
Tuams) B3 2.0 lulasniudenlansu daiu 533esedifianumanzaniianansasasiumsasaie sy
fszuiile G’E'hmmsnﬁwlﬂiﬁtﬂuummﬂumswmﬂwauﬁmmﬁmswvfmﬂun&iuﬁ %4 Commission
Regulation (EU) No. 835/201 1“”1@”1,17“'34msﬁmumﬂ%mmq\‘tqmLﬂuwaiauwm Benzo(a) pyrene, Benzo(a)
anthracene, Benzo(b) fluoranthene waz Chrysene AU 10 luTasnsuaanlansy uanwwilaan
fildmwuae3inugagauns Benzo(a) pyrene 1udh

NnMaAEIRaninIwnzilina BaP luthiuuslnefismbelulssmne 5au 126 faatha
TagmsmuaNAMMUMINATNLALY reference material RM T0631 289 FAPAS §i assigned value
289 BaP 1iAu 0.79 lulasnSudailansu M satisfactory range tnnu 0.44 — 1.14 lulasnsuaanlansy
NAMSANVIATERAEIEAR NI A5IanY BaP 0.56 — 0.69 lulasnineanlansy (n = 6) ‘?;qagﬂummsﬁ
gansuukazlumsianzinn batch lasmmvualibiviu 10 dmadiazimsmuaumelulaamsinas
A3 BaP fiszeu 1.0 lulasnindanlanin adludadhahiu 1 a3 wueiade srecovery Whitu 86.4
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Development of Analytical Method for
Benzo (a) Pyrene in Edible Oil

Jitpaka Suntudrob and Kanokporn Atisook
Bureau of Quality and Safety of Food, Department of Medical Sciences, Tiwanond Road Nonthaburi

11000, Thailand.

ABSTRACT Benzo(a) pyrene (BaP) is a marker of Polycyclic aromatic hydrocarbons (PAHs) since
WHO specifies as carcinogenic to human. Method of analysis for BaP content in edible oil was studied
and developed. Liquid-liquid extraction and solid-phase extraction were used to purify sample and HPLC
fluorescence detector was used to quantitive analysis of BaP. The result of method validation showed
that the developed method is fit-for purpose. Specificity of chromatographic system was shown by
retention time of BaP peak at 15.3 min without interference. There are linearity of calibration standards
from 1 to 10 ng/ml and linearity of working range from 1 to 10 ug/kg were shown by Pearson’s correlation
coefficient (r) of 0.9997 and 0.9996, respectively. Limit of detection (LOD) and limit of quantitation (LOQ)
were 0.5 and 1.0 pg/kg, respectively. The recovery of method was studied by spiking standard in olive
oil matrix cover the working range, mean recovery was in the range of 81%-86%. Precision was shown
by %RSD of repeatability was 3.2-7.4 and within-laboratory reproducibility was 86. The measurement
uncertainty of the method showed by % relative standard uncertainty and relative expanded uncertainty
were 15.6% and 31.2%, respectively. From 2008-2013, 126 samples of edible oil sold in Thailand were
analyzed by the developed method, 34 samples (27.0%) were contaminated by BaP. The level found
was ranged from less than 1.0 to 21.6 pg/kg. The results showed that 9 samples (7.1%) of tea seed oil,
rice bran oil, raw coconut oil and unlabeled or unspecified oil were contaminated higher than European

Commission is Maximum Limit at 2 pg/kg.

Key words: Benzo(a)pyrene, Edible oil, Polycyclic aromatic hydrocarbons
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