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EmP SRS EERBIICEMSESTH ERE

HE sh

BRE 1%

AT TkxE¥

5|

BRE SIEs TR OREI

&

Wrsekm R

W B

% 3% 55 Bk 84646 (polycyclic aromatic hydrocarbons, PAHs) & 4 22 1t &4 7~
TRMRBEFT A A AT LY S h RS LB E A > Bl B IR
e s S o BN A 9k %2 B (The European Food Safety Authority, EFSA)#F 414 3% 4 £
5% PAHs % 'V % B AIPAH4 - & % benzo[a]pyrene * benzo[a]anthracene * chrysene &
benzo[b]fluoranthene ¥4 5% 78 » H 3T CPAH4 43 B4 0 Z [RFAZME o A5 N E3T 8
2 TS ¥ F e W R AARSE | b 0 SR R R S AR ST KB EE (BaP) FR
T ATRAWMLIELTAER  KERD RIS TH B F23APAHSZ $ EHY
MeB gy ik 0 SEAEATE B SR X AR o Jy ik AT R 4k A QUEChERS A AZ 47 3 & iH
G~ B ERAR G AT & I XE SRR AT BAT 53R APAHsZ £ B4 Bl &
FHEm AR T AF23 APAHSIE 8 o e » SRR AR & RAF Y WALk S48 0 BT E
e BB R RIRE R - BT T A ENATRY - 124.0% » G FAR A
0.8 - 13.2% * &R EF R BACERIR T F MM FihL R FBRAANH0S5 -5

ppb * Tl R R EAREPTE o AL Gk

T MR RGO TR AR .

A

B T E S ) B S A8 4E K E b 3 PAHS 2

FASREE | ZIREERMEILEY MIARS  KER - REENRHELE

|

Al

LR EHERSELEY (polycyclic
aromatic hydrocarbons, PAHs) 5y E. 76 /9 {5k i
& DA ERRERFT I AL S PIRIFERE - T2k
Rtk @ L E VIR EGRTE A58 R
AR IEE TSI - Akl - FRpRE
T P PR V8 B VAU P SR B S R BR B FHPAHs
ferm - BUHARMLEIEZ B (The Scientific
Committee on Food, SCF) » B (European
Union, EU) K B2 55 {7 5% % (United States
Environmental Protection Agency, US EPA)%I|

B R A iR B2 24TEPAHSHIE —FT
(1,2)

SR RS IR HREESR 2
EYRETh - 1R TSR TR B IR 2R
Bk EE SRS EERIPAHs » RS R
KFIVUREYIHFPAHSTG 4 » EKAELY)FEFBER
PAHsH - ISR » REENEEPAHSY -
PAHsPR T AR IR S e il » JRA] 0 T
RES > EMEEBREF - WA AEE - M
Rs o BB E N T AR TR R E AR
JER BRI EHEEER  AZEIERE
anHI PRI EARR - fEBEE BB EEAE T - fERGEL
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RALSEVIITEE R ST

FYFTE N R A R KB EAR R - R E R
R FPAHsELE - RRHEZFPAHSIIZEZE &
YIZ=MH » (HPAHs A B -

N2 2 BEPAHSHI SR RFR T 22 R K FE an Y
W ASN > EEEEEYREE AGER A E - 1
o ba BEA S e EyE T - BUESCFR

Bl E ISHPAHs BER B ETUEY) - BEE
2005/208/ECIEM FH RS £t PAHs A5 A REHY
FHEI™ o BIETERTFEE (International Agency
for Research on Cancer, IARC)FF & PAHTIEY ]
B R EEREEY© (F) -

K— 2ARSBEFEHRMELANZETE - T8 - #5830  IARCHHR - BESHEAHIE 2 AERER

_— Tl F N
- o o . . e TARC {EHIE sy &
WEEW  WE STR wewR Ems e TWET g B
group (GV) ]|
Naphthalene Nap  128.17 EPA B 112288>> 17082 gg Nap-d,
Acenaphthylene AcPy 152.19 fl’ﬁlfl‘\: EPA - ggi };1) ?5) AcPy-d
o
Acenaphthene AcP 15421 \[ EPA 3 iggz }g; ;8 AcP-d,,
Fluorene Flu 16622 EPA 3 iggi igi g(s) Flu-d,,
Phenanthrene Phe 17823 EPA 3 i;gi gg ;z Phe-d,,
Anthracene Ant 178.23 EPA 3 };g i i;g ;2 Ant-d,,
Fluoranthene FL 202.25 EPA 3 gggigg? ;(5) FL-d,,
1 202>200 40
Pyrene Pyr  202.25 EPA 3 2025201 25 Pyr-d,,
N
O AN
Benzo[c]fluorene BeF  216.27 AT S EU 3 216=215 20 Pyr-d,,

! 215>213 30
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R— 24RZEFEHEMELAYZEE - 078 - #5810  IARCHHR - BESHRHIE NERIFAE R (18)

WEEE R TR emsmst meme o TOIET 7%]:% e
Benz[a]anthracene BaA  228.28 [ [“ EP?E:?U’ 2B ﬁgiﬁg ?2 BaA-di,
U B B Y
L
5-Methylchrysene MCH 24231 “ul.[lI EU,SCF 2B ;i;igg ‘1“5) CHR-d,,
Benzo[b]fluoranthene BbFA  252.30 ﬂ ] j” EP[Sé?U’ 2B ?;gi?;g T(S) BbFA-d;,
Benzo[k]fluoranthene BkFA  252.30 EP/S\(,_:II:;U, 2B ?;gi%;g ‘1‘(5) BkFA-d,,
Benzo[j]fluoranthene BjFA  252.30 |”| _ EU,SCF 2B ?;gi?;g ‘1‘(5) BbFA-d,,
Benzo[a]pyrene BaP 25230 [Il EP?&EU’ ! %gizﬁg 4218 BaP-d,,
st S e
R = R
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RALSEVIITEE R ST

R— 24RZEFEHEMEILANZETE - 278 #5483 © IARCHHER - BESHRHIE NERFAER ()

e . T
- —— = - 3 .. IARC {Hi oy i
RELW R TR (L=t ERE AT g PIE
group  (m/z) (V) EHE,
Benzo[ghi]perylene  BghiP  276.33 [l . [ T EP?&EU’ 3 ?;gi?;‘; Tg BghiP-d,,
[ [ 302 >300 40
Dibenzo[a,l]pyrene  DBalP  302.36 | ] EU,SCF  2A 150> 149 20 DBC-d,,
B
Dibenzo[a,e]pyrene DBaeP 302.36 . | EU, SCF 3 :I)(S)(Z)iigg gg DBaiP-d,,
Dibenzo[a,iJpyrene  DBaiP 302.36 EU,SCF 2B _;5(5)(2) i ?2(9) ;8 DBaiP-d,,
P ,,fﬁl
| 1 1 EPA, EU 302 >300 40
Dibenzo[a,h]pyrene DBahP 302.36 ™ = ST 77 2B DBaiP-d,,
| ] SCF 150 > 149 20

e,
- - it

BB 252015/112555 5 552015/193 357 54
R AT B AL PAHSIR EAFHE - [F]FF 514 BaP
K PAHAZ FIET" o FEEIH E#RKD S PAHSs
& AR E DU (R T - SN R
W HAREE I AE R AR R R AE PAHS Z 5
B R RBEE IR E B R S
B JREEA TR E R E KR
EAFHE - STERMPEPIEZIRE - AEA
BIMEUKEEBY PR EZIRES T2 - 6 pg/
kg Z [0 -

AW FE B BR 5 K B R R AY24 78
PAHsHETT i b5 7 5B 5% - A FH KHE g 7 &
I &8 3 {25 (Gas chromatograph/tandem mass
spectrometer, GC/MS/MS) » fit & 26 8 [ JE (1]
(multiple reaction monitoring, MRM)#& =, » B
B ROKEBIY) Z PAHs % B 3 e B 5

U BT R T A 2 AR
B+ LU £ 4 A HPA IR R B YE
) -

MFERTTE

— ~ IR

At Feha 2 A R A B~ K EEN AR
13+ (R5220174R4 H B5 A E G2
T o bR R S A SR AR AR HH A 52
& ERZEERE - mER-20°CHRF > HE
IR A -

= MR

(P
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1. B —fZ¥E L (R —) : 5-methylchrysene
(99.7%) > benzo[j]fluoranthene
(99.7%) ~ dibenzo[a,h]pyrene (99.3%)
Jdibenzo[a,l]pyrene (99.7%) (EC JRC
Institute for Reference Materials and
Measurements, Belgium) ; dibenzo[a,i]
pyrene (96.0%) ~ cyclopenta[cd]pyrene
(95.0%) Kebenzo[c]fluorene (98.0%)
(Toronto Research Chemicals, Canada) ;
dibenzo[a,e]pyrene (99.8%) (Dr.
Ehrenstorfer GmbH, Germany)

2PAHsEGBEL (X —)  B&
naphthalene » acenaphthylene »
acenaphthene » fluorene »

phenanthrene » anthracene °

fluoranthene » pyrene > benz[a]
anthracene » chrysene » benzo[b]
fluoranthene * benzo[k]fluoranthene »
benzo[a]pyrene * indeno[1,2,3-cd]
pyrene * dibenz[a,h]anthracene &
benzo[g,h,i]perylene * F£167H(500 mg/
mL, Agilent Technologies, USA) °

3.E—NEEEHE S, ¢ dibenzo[def,p]
chrysene-d,, (95.0%)dibenzo[a,i]
pyrene-d,, (96.0%) (Toronto Research
Chemicals, Canada) °

4PAHsEGAW S EFE L
naphthalene-dy » acenaphthylene-dg »

acenaphthene-d,, » fluorene-d,,

phenanthrene-d,, * anthracene-d,, °

fluoranthene-d,, * pyrene-d,, * benz[a]

anthracene-d,, °

benzo[b]fluoranthene-d,, * benzo[k]

fluoranthene-d,, » benzo[a]pyrene-d,, *

chrysene-d,»

indeno[1,2,3-cd]pyrene-d,, "
dibenz[a,h]anthracene-d,, s benzo[g,h,i]
perylene-d,, > 2167 (100 mg/mL,
Chiron, Norway) °

(VAT B ZE
AR R il - ZIE R HE TR - IEC
fe K PR P2 PRZ R - 2R B R i
KRR gl BRFREN1.5 g Z rE b B
LA ¥ By & primary secondary amine
(PSA) 400 mg ~ C18 end-capped (C18 EC)
400 mg S /KR E£1200 mg - 2E5YH
(T0668) QC smoked fish product °

= - fEERaxs

(RAHE AT R R E RE RS - FyAgilent 7890B5R
FHIGHT 247 - #EEC Agilent 7693 H &t &F
Saff K Agilent 7000 GC/MS Triple Quad &
B =0 32 (7000C, Agilent Technologies,
USA)

CIRMEERERE - WIRERE0.14 pm » A
££0.18 mm x 20 m (FHAl#EDB-EUPAH,
Agilent Technologies, USA)

(S)BE (M (Allegra 25R centrifuge, Beckman
Coulter, USA)

() fiE 1SR & %% (Vortex Genie-2, Scientific
Industries, USA)

(B) & 2 A Ak BT Bk B E (2010
GenoGrinder”, SPEX SamplePrep, USA)

(NERIEMESEE (MG-220, EYELA, Japan)

(L) PHE R i (DM-6 - (HIR B A TR AF

() 25 B 77k B35 B (Millipore milli-Q,
Millipore, USA)

HZEG RS LGRS EEERZE

HUAHE FR & MCH ~ BcF » BjFA » CPP »
DBaeP * DBahP * DBaiP 2 DBalP 8E%f A
PR HE 5L & 505 mg > FEHEREE » 4 BILA
ZIE/PER/FRRG = 3 1 1 vV TR IR
G E R 210 mLIERAEHERIR - 1% BT
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iR - ER A BOHE & S AT R A 1678
PAHSIE G IFHESEA » DIEC iR ER
0.5 mg/mL{EIEHEA T -
(IR ERIHE AW 2 Fio B
HQﬁ‘ﬁéﬁfﬁ@ﬁDBC-dM&DBaiP 'd14 ZI/E\Wgﬁ
REME LSS me » FEWEREE » 3B DL
VAR E R ZES50 mL » 1 By N SR UE i
T8 - BRI - BB &2 N EEE R S 16
TEPAHsIE & WEREE R - DAEC ke
PRt 10 mg/mL - fEAE A EHEA TR -
h -~ itz RS

gy E % - BEIS ¢ 0 FETEREE -
ER50 mLEELEH - TIAT0 pg/mL A EREE
HEVATR12.5 L > BFE 105088 - A EBE T 7K
5 mLIRE 1538 » A ZA510 mLiRE 1535 -
A PRI E 1R 2R - & RO
EE o FEANEEURGECR - PGSR - B
DArar s fH #Bht R 2 32 B B A 1000 rpmifRz 1
Sr$ET 0 FA15°C 4000 xgBE (55788 o BB
8 mLEFLHEIE S » E LB OEZE - D
e A A I B R 2 2 E B R 1000 rpmiRiZ 153
$ET% 0 A15°C » 4000 xgBE 5558 - B EIBTR
4 mL (a) AREMWEHZ % » DAECAE] mL (b)lE]
7% 0 DU ER - fEERR - AGC/MS/MS
GIHT o

N~ BERECRBIRBUE

BV ZE i e - A b s R B B ok
IR SE AL 2 bR FIEW 43 B R4
mL » DLERREZE - 35 AGEEIECK -
0.5 mg/mLAZHEAWG ] - 200 pLF210 pg/mLAES
FEMEVAWRS uL - (FEERE R mL - IBAT S -
EEB LR EAA TR - I IREGETGC/
MS/MSZ3HT » 5k 45 PAH s B H: P 5 42 4
WG TEIRE L - B E C PAHSTEE - BI{E241E
PAHs 0.5 - 100 ng/mL.Z FE VCF G &R -

+  ERBE T
(HIGCH M
R HEHE : DB-EUPAHEME - NjE
JEF£0.14 pm > A£0.18 mm x 20 m
EHTERE © #I5 : 50°C

FHEER : 10°C/min
1R 2 200°C » 2 min
FHEER : 10°C/min
iR 2 250°C » 10 min
FHEER 1 10°C/min

1 2 270°C » 9 min
FHEE : 30°C/min
FE 2 320°C > 10 min

HEIFHTLE © 9% | mL/min

EAERRE 3207

TEARE © R 3(splitless)

EAE  2mL

(CVERE G

ST B : 280°C

Bt © BT UFRE(ED » 70 eV

BT IR ELE © 340°C

EHIEE - MRM o {6 B 7 S S e

= (collision energy)155—

N~ B K2 ERIE

i 1 = HUR 1 R B UL O iy E AR VA2
uL > 3 BIFEAGC/MS/MSH - (KRB EiFEER 2
BURIEEST 0T - IR R R E LR = AA
TR TS R e 2 Vi 2 IR ] B M S e i P P
Az o AR THIEFE S SR B P& PAHS
Z & E(ppb)

\%
x F

fa i PAHs Z S & (ppb) = —

C : BBV S K 1F S PAHS Z IR E
(ng/mL)

vV ZHUARZ B8 FE(mL)

M : Ui de < B 8 (g)
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F : RAEEE > Fb/askiE(1/4)
A 5 e R O M S B

Z I E RS 100%) » A EENE

& BYBTRERTEE

ST H0E %) ARTRE)
> 50 =20
>20-50 + 25
>10-20 =30
<10 + 50
L~ F3IARERY

(—MEREE (accuracy) S AE % (precision) 7

x106

1.5
1.4
1.34
1.24
114

0.9+
0.8+
0.7+
0.6+
0.5+
0.4+
0.3+
0.2+
0.1+

K iy 8% - BAIS g KEHETE
E o BREEOEF - INACERIR SR
B WIME -~ b e ERE(EE
REMETSER) BT APAHsE &
S3BR0.5 1225 10550 ng/g ° &F
B105 5% - ELAFR AR R R -
TRmE Y - FREEEZARE
(sample blank) - ¥[ERZEE T f i LE
Bk 2 WEROHE , ZEIR - BRI

CALLL

(repeatability) J 7 5 K5 %5 £ (intermediate
precision).Z 2R ¥ (coefficient of
variation, CV, %) &7

()€ EAB R (limit of quantification, LOQ)&FF{H
AR VS W o IHETT 22 AR 2 — R TIVR
hnaElElEs - ARETR T EE T AT - B
M b H A A I e 2 EH R o R T L
AR /#ERR EL (signal/noise ratio, S/N ratio)
FLAT T2 GE BB F-S/N ratio > 10 ~ E 1%
Bt ¥ S/N ratio > 3 HL[EI=R K 488 FLAR 8
FERESRMLEHESURER""Z R{KE
FE R g /7R ZLOQ

fEREETER

— ~ BBROTIEMG

AFELURAH AT A = R B R R
Rt TH - Bl PAHs Z Bl B AL
(DB-EUPAH)  $&FEE 51T - #2478
PAHs J¢ 187 [FIi7 %2 52 MRMAH HI 22 B {5
b1t » ALEEIRELERAET T - dE BT
S B R () -

‘LJ e

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54
Counts vs. Acquisition Time (min)

B—  [EEARRFIRNM23IEPAHs (2 1 g/kg)Z GC/MS/MSHERET EHE
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= BiRRERIE M

HERBEBRE S 25 MR
QuEChERSHIZH i f2"%'"" » LLIAOACH:
(MgSO, 6 gfNaC,H,0, 1.5 g) XEN#(MgS0, 4
g > NaCl 1 g, NaCH,0, 1 g5z Na,CHO; 0.5 g)Z&
IEERE R AR © ZFR 2B - Bephi2: 2 1ERZE
AT - FEA5 = G £ P PAHS ZE B R
PAAOACHEAET R RN H B R B ENTELE -
[248.5 - 106.0% " » ZERUATE 53 LAR ﬁ‘ﬁﬁﬁ
BB EAE T 1 6TEPAH s 2 ZE R 5
b > BRI AOACIHE Z ZERURIFA LR » B LA
ZJB10 mLAETT RGBT L% nT RS
T W EA RAFEEE - EEEER]EM4.5
-104% "

AR FE 2% Fi k75 2 T A B G 2478
PAHsZ i % /7585 » QUEChERSIRFEH -
EREDRIEEO - 25T - HRETR
B85 oDh BT 7kS mLTEEE R 8tk - LA
ZME10 mLAERY » mIHE N BRI R B BOA T .2
ZERUUR - A DLAOA Ci: 28 BUK T 1) B AT

x10°+EI TIC MRM (** -> **) 20170510 clean up Q1.D
1 12 23 34
8

%

1 AR

WREBPAHSHE AF#IET » E—FREEXE
EURR - 235508k 152 h EE A FIMgS 0,

PSA K CI8HESTHL » AE B LLg U 5Lk
(1.0 g sample/mL) * 4351 F(Q1) MgSO, :
PSA : C18 (6:1:2) ~ (Q2) MgSO, : PSA : C18
(3:1:1) » (Q3) MgSO, : PSA : C18 (6:2:1)F2(Q4)
MgSO, : PSA : C18(611) DAz A EE RN
RUE i RO b A T Y T R T S B
’fé/aaftxﬂz%%?;ﬂ?uzwﬁc%ﬁﬁiﬁ%%ﬁ:(l
) 0 USRI INC18 LB AT s AR L RK
B IRIERRIEM M 2 PAHSEICR N > Q25
POfE LA B R C18 L = » FSAOACTEH
FARA LAY A VOfE LA B (R R e R
FEER o KGR QE Ry A FE A 6 .2 13+t
Kol - fre bl » AW Z i AR an

=~ J5iRRERL
(B RE R A T R Z R
LT[R H (intraday). Z AR IIEIGEER - FRA

x107+EI TIC MRM (** -> **) 20170510 clean up Q2.D
I 12 23 34

] Ll ‘L

L e
E

x10°+EI TIC MRM (** -> **) 20170510 clean up Q3.D
1 i1 25

] LALL‘L«

) { ‘,
! »‘ kw

i

x10° +EI TIC MRM (** -> **) 20170510 clean up Q4.D
1 1l 23

%

] LJLLJLN

JL_,_J\JL A A A
42 43 4s 45 ds 47 48 49 50 51 52 53

uuuuuuuuu

3
‘‘‘‘‘‘‘‘‘‘‘‘‘ 4mm)

B - EEARREE PR REEHRRE LS MENEF LN E(Q1-Q4) RIER Z BT E
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BRI IE RS =EAE R
&2 24TEPAHSIR S IR HESL R EF 7 F A
EEERES, BN INEERER » RKAT
RN 2 FEETT R - ARGC/MS/MS 53 HT
% WIMEIRRE(0.5 - 5 ng/g)Z PAHS -
B 578.9 - 112.8% » B E[ZH 1.2 -
9.1% ; IR IR (10 ng/g)Z PAHs
HIEIER91.9 - 124.0% » 8 B H0R0.5
- 6.7% 5 INIIEIRE (50 ng/g).” PAHsSE
[EIE594.1 - 119.5% » B E{ZH30.7 -
wEESg
AN ITZER
\’
I E BT K 5\1rlnL » yotex 15 #

Zx/Am ACN 10 mL » votex 15 #»
MAﬁm%%@&mﬁ%ﬁﬁlﬁ’&ﬂﬁﬁﬁi
A% ik 40 2k B B 4R B Y %ff\fw 1000 rpm 3R & 1 5-4%

#4000 xg B 5 48
B F% 8 mL
BRAA R AE R B G
PSR B R E Y E'\lj}’&ﬁ" 1000 rpm #& % 1 min
#4000 xg B 5 4
B bR 4mL 0 2N, R BRI
Hexane 1 mL =&

0.22 um PTFE J§ B8 %

GC/MS/MS 5-#¢

B= - ARBRKESNREERT SRS WM
ftaMz e

3.8% ([&VY) o FERBURE ~ F o SRR
& SR RIR B AR AR U KR & R b
ErEORE" -

SR 2 BTG
YT 5 H (interday) VA NG - fE~
[El AT HEATT » 52 A S i B A s
MR 2 24THPAHSIR A AR R HL A7
RN ES - B—RINEFLESR -
KPR 2 T BT HRE - ®2GC/MS/MS
St o R PAHS B AR E 1.2 -
17.4% @ FFE i EmHESoRE" " -

E)E EMmIREHY
A A B g e R ISR 2 24T PA Hs
T R Oy R L[] 7 32 PN AL e AL R T TR
eGSR ERER » RAT
BN 2 BT - iRGC/MS/MS3 AT
% > SRR 789 - 112.8% » BE(R
H1.2 - 9.1% @ & &ML E TR i
0 HE ST LR KRR 10 o SO T
NN RBRER TR T 1E2L0Q « A%
FARE TN B E 8 EIPAHSs » H
LOQ%50.5 ppb * JEKE#ZHJPAHs * LOQ
51225 ppb » fHINapRF AT K i fe 22 H
HEF 2 A Nap » HNapyEHIEEE %
A B Nap e 24 kg 828 R -
23THPAHs.ZLOQY!AF= MY » B H Fif #H B
B - AEZLOQK S B
HRYE 2K

[« BEN R

ZEage 1T - DI AZQC2EYE
(FAPAS T0668 QC smoked fish product):E{7#E
WERE R - (EFBAZE 2 7t TalE - AR
Hichrysenefi HI{E 51 A 465 € (B (assigned value) 2
5+ AN R F I 2 B T R I ([ Ta) RO
B2 2 F(EFSA)®Y K B 125 & (European
Commission) Z B & 1724/ (Joint Research
Centre, JRC)*$5H} » #HEI/> T PAHs A fEE

=
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140
120
100
80
60

(a) [10.5ng/g HBIng/g FA2nge W 5ng/e

Recovery (%)

40
20

INNNNNNNNNY

0
140
120
100

80
60
40
20

(b) 10ng/g

Recovery (%)

140
120
100
80
60
40
20

(c) 50ng/g

Recovery (%)

*

b

QQ’ QQ)

&

X

 4RSBEFABEREL S ARBHERE () « PERE (D) RSRE(C)ZFMEHERFER

F Y P FFIFTFTEFETLSS S va\§ Q@g“

() x105 +EIMRM CID@35.0 (228.0 > 226.0) (b) x105 +EIMRMCID@35.0 (228.0 > 226.0)
Chrysene & Triphenylene 2 4.3 5
5 o y Triphenylene  Chrysene
45 1Y 1.84 i ~ N/
4- I 1.6 [ R
e | II 14 ' [
3. | | 1.2
25 f\ 5 1
\ ||
2 I [ | 0.8
15 i 0.5
1 L. A 0.4
054 Y /A 0.2 \ ]
0 R —— ! —— 3 P e —— - R T o
— T T T T — : , . L - . - ; :
232 234 236 238 24 242 244 246 248 25 29 292 294 296 298 30 302 304 306 308

Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min)

B A « FAPAS QC£#£4)& (T0668 QC smoked fish product) LDB-EUPAH (a) Kselect PAH (b) &t Bt < fE
[

EEER > EEY > BaEhEAEIEEERS I EETQCEREYE 2 ERE - EiTE ]
¥ triphenylene » & = {fchrysenel2 & » il DA 2045 A B T 0% 16 (B Fb) > 43 BRI
Y R [F r ERE Y R VB R TR - 7 triphenylene K chrysenef@ 4 fstE 1T &7t 51 -
TR R EALE B - R —F A ¥fchryseneiEfTE & -

Dlselect PAHE (30 m x 0.25 mm i.d. * 0.15 DAMBAL1..Z 2 IFAPAS B FR 4 4G HE
wm)E T A E A E A AR LR HIZL T PAHs in Smoked Fish Product |, ZRESfiG
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SRINFE=FR » 6YHPAHSaRER A F B Fo i i -

FR= - 2017FFAPASEE N BafE R (B  smoked
fish product)

DY)

Benz[a]anthracene 59 50 85 Z=-0.1 (i)

Chrysene 58 40 69 Z=-0.4 (i)
Benzo[b]fluoranthene 60 53 88 Z=0.2 (FiE)
Benzo[a]pyrene 63 54 86 Z=-02(=)
Lﬁ:ﬁ:[l’z’“d] 29 24 83 Z=06(HE)
Benzo[g,h,ilperylene 33 29 88 Z=-0.3 (=)
PAH4 (sum) 57 49 86 Z=-0.3(HE)

A mEERRAE

AT E 17 i B T R R A B S B K
FEENY) R B 8 EHPAHS & & » BsS A
= HAA kAR ESEA - EERERA
PETEESAR B HE - A SRB A b AP ~ Flu »
Phe » Ant » FL X Pyr » B REPAR#HI 2 fi0H
JEIEREAR i i Phe 5 JKEENY) R BB PR
SRR - AR - EEEL S - MRS HEE
T E R - HA R e R AR 17
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ABSTRACT

Polycyclic aromatic hydrocarbons (PAHs) are primarily formed from incomplete combustion
or pyrolysis of organic matter during various industrial processes. Food may be contaminated with
environmental PAHs (presented in air, soil, or water), or with endogenous PAHs generated during food
processing (e.g. smoking, roasting, drying, and grilling processes). EFSA suggested the sum of four
PAHs were suitable indicates for the contamination of PAHs in foods. They were benzo[a]pyrene, benz[a]
anthracene, chrysene, and benzo[b]fluoranthene, so called PAH4. In the regulation of “Sanitation Standard
for Contaminants and Toxins in Food” issued by TFDA regulated the maximum levels of benzo[a]pyrene
in various foods. Therefore, this study aimed on the method development and market survey of the
contents of PAHs in various foods. Twenty three items of PAHs in smoked meat, smoked meat products,
smoked fish, smoked fishery products, fresh bivalve molluscs, and infant formula were evaluated through
the QUEChERS method and liquid-liquid extraction with SPE. Sample extracts were determined by
gas chromatography-tandem mass spectrometry (GC/MS/MS) with matrix-matched calibration curves.
Chromatographic separation of analytes and their isomers was achieved by a DB-EUPAH column. The
average recoveries of 23 PAHs in smoked meat products were between 78.9 and 124.0%, and their
coefficients of variations were between 0.8 and 13.2%. The limits of quantitation (LOQs) were set in
the range of 0.5 - 5 ppb. In infant formula products, the average recoveries, coefficients of variation, and
the LOQs were between 88.9 and 116.9%, 0.6 and 11.7%, 0.2 and 2 ppb, respectively. The method was
validated in accordance with the requirements of TFDA method validation guidelines. A surveillance of
commercial samples in Taiwan including 5 smoked meat, 8 fishery, and 9 infant formula products showed

all samples were complied with the regulation.

Key words: polycyclic aromatic hydrocarbons, meat products, fresh bivalve molluscs, smoked
fishery products, GC/MS/MS



