(HRKBAEWIFACE 288k, p. 103~107, 1988)

ROMIESHEROE & BRBER R U
REEIC & 2 BRI BEIRRILKRDOANRL

# B o%F
(HEFN624E 9 H24 A %8)

Polycyclic Aromatic Hydrocarbons Produced from Broilled Fishes in
Different Quanties of Oil and Fat at Various Broiling Times and Temperature

Tsuyako Tareno
(Received September 24, 1987)

1. %%

il

Kald, 4TI, B BEE ANE BEES
100 EHOTHIBE A A M P D Benzo (a) pyrene (LU
T B (@) PLEET) DANMAERFZDEREITIE>T
ER N

ERCHESNAFLLO1HD B (@ P ERE
oV Tik, EERTAR SHEL TV,

—%, FOBREEFD Polycyclic Aromatic Hydro-
carbons (LI PAH &89 ) DK DWW TR
H? o, &£f, TAMEORERD PAH DHERRIC
DVTRERY SHTR->TV 3,

FA vicBW TR, Bonny.K* &4 Frankfurtes
DHREIC charcoal & pine-cones ZH W /:Ed P
AH DHR%, Peter.H” 513 Bratwurst @ char-
coal & pine-cones T grill L7BEsDB@)P DARK
%, ¥/, L. Toth® 5 I3AEHNKR OMBERFD P A
H o5Hi%ETE->T05.

LdLl, AOHEESEROZE LREHERUEEICK
3 PAH OERICOVWTIE, BEAEREShTVWA
Wy,

FEL AOHESEROECLLS N AERVTOR
R USRUEOREEEO PAH OfRIcoVTi’R, ¢
TIEE” L

4EIZ, HESHTROZVA® (100gH10g L) &
ClsEERODE VA (100g H5g PIT) 23EIEL,
EHGIT & DR & BEEREOZICL S PAH @
HEFRRREERAR, ZOHERSEONIOTHET 3.

AREEEE | IRE

2. SWAFE

%E - 58
o BRWF (aviu—35—f)

e DHE - BERUAEBEE " ICE L TITE -
1.

B L U oM

Fhlofa: ~Nyy (EERTIH25g), ¥R (&
EEVH48.7g), =v v (AEBFH312g) RU <A
7y (EEEBFHSg) i, BATHRINATWEHD
ZEAL.

HESERODLVERE LT, k00 g hiifsS
EEHENINS59gRU+ X158, HEEEEROZ L
Bt LT, R0 ghmlEEERS =Y V17.0e R
U~47v13.8g 2HV .

el 0N | BEXUF OMRELERE R OB &, 300
C54, 155K U804, 500°C 5 3 RU1053E L.

gk, ATREAENS L, EEB105CH TR
L, 88l&Li.

128, 300°C30453 LU ER UF500°C 1043 LI E D48 C Rk
THLHBERETREALESTLEVRRALEL G-
fotc®, ThEl EoRBERER CBRORE RITHHI
oz,

ERBRIE

ERBIERETRY L TITE - k.

3 ® g

HEEBERODIEVARUS WRADOBREER K ERE
DERBIIEEEYYD PAH OEREREF*E 1R
UE21RLE.

(103)



HFSPT

F7:, HlREhi: PAH ORHHEEER3ITRLI.

376
50 | i
1
1 ‘\
I
AN 397
s fo
/
G:¢ i
1
¥ 30 !
% |
]
B i
20 -,
t
1
I
1
10 - 4
i
1
\
360 380 400 420 440 0™
H1 = e (300°C549) Kk hic

Anthracene Bt &K

Ex252nm, n-~F 4 ViEK

— 1Z# Anthracene ({BE72.5ppb)

T = MRS (300°C 54 It

Anthracene

436
e

420 440 500 nm
2 = vBMEEE (300°C5 4 icktiEhi:
Perylene OENBE
Ex40Tnm, n-~%4 VAR

1% Perylene (B 5 ppb)
-~ = v RS (300°C 54)) iR E N
Perylene

460

4 % &=

(1) M1RUvE2Iici3, o=y v #gEE (300C
54) KKl S i Anthracene T Perylene @
WRPREFELTRLLE. ‘

DL IEE» OO PAH OHEEE" X, %
heEhigtebss boT, FEERHBSH,

@) FI1RUE2ITRTEBD, HEEFROZDIC
b5, BRERENEL23E3E, T/, BREENEH
BELNBEE PAH OERESEERICEMLTY
5.

PAH
300°C
e 300°C
+ 300°C
300453
bl
K3 Ny ORBERERUKEIR L SPAHOERK
Fluoranthene  ------ Benzo(a)pyrene
————— Coronene
(3) M3icid, ¥y ERELT, BREBERTE

Bicks PAH OfESREERLLS, £ (043) ©
RET PAH OSERBOEVHDIZ, BiEICE-Th
PAH DEBREHFEL B> TOAEBERL TV S,

@) #IIRTEBYD, HEEFERODBVADOMEE
BREE00°CRUS00°CIEBiF 3 PAH BEEOFH%:
£ DA DOEH5.28ppb L HE T 3 &, 300°C Ti323.63
ppb T4.48fEF: 1¥500°C T 1335.95ppb T6.815 DK &
Th-o1e.

(104 )



AOMEEEROE L RERERCREIC & 2 BRSERRIWKEDER

$7z, MESHEROZ VERDOBELHER300°CR U500°C
icB11%5 PAH RIBEROFEEE DR DFIFLT.24
ppb & HB$ 3 &, 300°C T 1336.97ppb T2 UER T
500°C T1348.96ppb T2.28fE DKRHE TH - 7z,

ZD&Hi PAH REBEROFHTHERL THMBE
BENEBB1EE, PAH ORHELF L 12 2R
b -1,

(6) #IWCRTEBD, HEESHEREODITVALEZL
BORBEREN0CIcBIFS PAH ozhThokih
REBEOFYEEOROEE EHET 5 L, HESERD
DIRVATIR, HDORODFI5.28ppb, 300°CHRBEIC S
17 % P AHKRHER OF23.63ppb T4.48(5TH - 7z,

¥, HEEAEROL VADEDFE17.2ppb, 300
CHHEIC BT 5 P AH RBEE DT 1536.97ppb T2.14

fETh-1e.

wiz, MESERODEVARDBREEEES0CITE L
T, £DRDOFH5.28ppb, 500°CHRBEICEBIFS PA
H %R DI35.95ppb T6.81f5TH - /2.

7, HESEROZVRAKBV TR, £0RDEY

17.24ppb T500°C#AKEIc 15 P AH RHBEFH
48.96ppb T2.84f%TH - 7c.
ZD&IHIiT, PAH RHBBEROTYHEEE DR DT
fExHEd 5 &, BREHRE300°CRU500°CHicHEESE
BODLIRWEDED PAH ORHHEESSWERICS -
7.

6) HMEABROZERVADOKREZIRLD, BRI
g CHVRESR LN,

BEESEERODIBVF ZARENI NI}, REEKRE

#1 WMEEEROLL EOBEIRE R
B 1 & 2 Polyeyclic Aromatic Hydrocarbons 74 7%

X 2 I b4 N 4
P A H " 300C 500°C " 300C 500°C

54 154 304> 54 105 54> 154 305 54 109
(ppb) | (ppb) (ppb) (ppb) | (ppb) (ppb) |(ppb)| (ppb) (ppb) (ppb) | (ppb) (ppb)

Pyrene 0.28 NSI 0.49 ND 4.82 ND ND ND ND 5.32 ND ND
Benzo (a) anthracene 0.19| 0.19 ND 0.27 0.33 0.29 ND ND 0.11 0.69 ND 2.62
Fluoranthene 3.34| 2.09 3.39 4.65 4.46 3.12 [3.16 | 4.23 4.28 11.40 1.84 11.43
Benzo (a) pyrene 0.10 | 0.06 0.13 0.13 0.20 0.06 [0.20| 0.20 0.15 0.41 0.15 0.10
Anthracene 0.20| 0.24 0.09 0.69 0.30 0.38 |0.28| 0.32 ND 0.77 ND 1.13

Dibenz (ah) anthracene [0.37 | ND ND ND ND ND ND ND ND ND ND ND
Phenanthrene ND ND ND ND 8.06 19.72 | ND | 10.91 16.47 ND 4.88 33.43

Benzo (e) pyrene ND ND ND ND ND ND ND ND ND ND ND ND
Coronene 0.05| 3.99 0.79 0.69 2.41 4.07 |1.09| 1.88 4.23 3.01 0.84 1.69

Fluorene ND ND ND 0.04 ND ND ND ND ND ND ND ND

2, 3-Benzofluorene ND ND ND ND ND ND ND ND ND ND ND ND
Perylene 0.01| 0.02 0.05 0.06 0.04 0.50 | ND 0.04 0.02 0.04 0.01 0.31

Dibenz (ac) anthracene ND ND ND 3.30 0.21 ND ND ND ND ND ND ND

), 10-bimethyl1,2- | Np | ND ND ND | ND ND [ND | ND ND ND | ND ND
Acenaphthene ND 1.06 0.57 1.43 ND 1.74 |1.23| 24.16 28.77 2.96 10.09 24.66

9-Methlanthracene ND ND ND ND ND ND ND ND ND ND ND ND

Anthanthracene 0.04 ND ND ND ND ND ND ND ND ND ND ND

Benzo (k) fluoranthene ND ND ND ND ND tracﬁe2 0.02| 0.06 ND ND 0.02 ND

%1 ND : Not detected %2 Trace:<0.01
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2 MWREEENSVCANKBERERY
B fIC & % Polycyclic Aromatic Hydrocarbons ) % A,
= A 7 v = 2 >
P A H . 300C 500C " 300C 500°C
54 159 304 54 1047 54 159 30% 54 1057
(ppb) | (ppb) (ppb) (ppb) | (ppb) (ppb) |(ppb)| (ppb) (ppb) (ppb) | (ppb) (ppb)
Pyrene Nf; ND ND ND ND 18.23 [7.34| 15.06 0.98 3.02 1.09 3.84
Benzo (a) anthracene ND ND ND ND ND 3.11 |0.11| 3.07 0.42 0.27 0.19 1.78
‘Fluoranthene ND ND ND ND ND ND ND ND 2.36 0.85 2.40 8.62
Benzo (a) pyrene 0.45| 0.61 1.38 2.04 0.59 0.27 [0.04| 0.65 0.17 0.18 ND 0.39
Anthracene 24.21| 17.05 14.93 15.82 | 16.80 2.61 |0.24 | 0.53 1.14 0.14 0.17 0.14
Dibenz (ah) anthracene | ND 3.01 ND ND ND ND ND| ND ND ND ND 0.06
Phenanthrene ND ND ND ND ND 25.83 | 1.60| 36.70 30.63 6.19 ND ND
Benzo (e) pyrene ND ND ND ND ND ND [0.42| ND ND ND ND ND
Coronene ND 0.21 ND 12.69 | 12.15 5.12 ND | 3.60 1.25 0.97 1.71 0.17
Fluorene ND ND ND ND ND ND ND ND ND ND ND ND
2, 3-Benzofluorene ND ND 11.88 ND 12.96 ND ND | 1.95 0.03 ND 0.45 0.11
Perylene ND ND 0.12 ND 0.19 0.26 |[0.01| 0.17 0.04 0.06 0.10 0.16
Dibenz (ac) anthracene ND ND ND ND ND ND ND ND ND ND ND ND
) 10-Dimethyl-1,2- | Np | ND ND ND [28.13 ND | ND| ND ND ND | ND ND
9-Methlanthracene ND ND ND ND 22.43 ND ND ND ND ND ND ND
Anthanthracene ND ND ND ND ND ND ND ND ND ND ND ND
Benzo (k) fluoranthene | 0.06 | 0.08 ND ND ND 0.09 ND | 0.09 ND 0.04 0.06 ND
Acenaphthene ND ND ND ND 7.29 ND ND | 13.72 11.24 6.48 ND 18.50
#ND : Not detected
&3 MKBERFICAERL S 1172 Polyceyclic Aromatic
Hydrocarbons D& &
© 300°C 5001C
TR e | 57 Bm EA (oo Cov)
pp pp pp pp PP
WIEEHED *x A 4.58 7.65 5.51 11.26 20.83 29.88
70 R INF NG 5.98 41.80 54.03 21.53 17.83 75.25
5.28 24.73 29.77 16.40 19.33 25.57
F #j 23.63 35.95
29.79
HEE R ED A7 24.72 20.96 28.31 30.55 100.35 55.52
Z ol = ¥ > 9.76 75.49 48.26 18.20 6.17 33.77
17.24 48.23 38.29 24 .38 53.26 44.65
F ) 36.97 48.96
42.97
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