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Summary

As a part of research studies on the pollution at heavy-oil coated parts of the Sea of Japan
coastline, resulting from the wrecked Russian tanker Nakhodka on Jan. 2, the following experi-
ments were performed using three heavy oil samples. Polycyclic aromatic hydrocarbons
(PAH) were analyzed by HPLC in the heavy oil that washed ashore, which was collected at
Mikuni-cho in Fukui Prefecture on Jan. 16, 1997, heavy oil in the oil compartment of the bow
of the tanker, and commercial heavy oil (class C).

Mutagenicities of the extracts of these oil samples were also measured. The amount of
benzo(a) pyrene (BaP) contained in the heavy oil that washed ashore was about a quarter of
the average in 51 soil extracted samples, which were collected at an urban area in Tokyo in
1984, and mutagenicity of the extract from the oil was about 4-fold higher than the average in
the extracts from the soil samples.

Key words: tanker Nakhodka, mutagenicity, heavey oil, preincubation assay, benzo(a) pyrene,
S. typhimurium TA100
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Fig. 1 Results of a preliminary assay for detecting the mutagenicity of heavy oils with S. typhimurium

strains

The assay was carried out with preincubation method.
@ : TA100, with S9mix. O : TA100, without S9mix,

W : TA98, with S9mix,

[J: TA98, without SOmix,

A I TAI04, with S9mix, & : TA104, without S9mix.
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Fig. 2 Mutagenicity of the methanol extracts from heavy oils by the preincubation assay emplying
S. typhimurium TA100

® : with S9mix, O : without S9mix
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Table 1  Relationship between mutagenic activity and the extraction time

nutagenic activity (rev/g, 0il)
no. of fraction (extraction time)

heavy oil sample I (0-48hr) 11 (48-96hr) m (96-144hr)
0il collected 139, 000 2, 040 neg.
at Mikuni coast 174, 000 neg. neg.
(157, 000D (1, 0200 (neg.)
oil collected from 179, 000 18, 300 1, 850
the tanker Nakhodka 238, 000 22,400 neg.
(209, 000> (20, 400) 926
commericial heavy oil 318, 000 63, 800 21,400
type C 251, 000 93, 900 18, 400
(285, 000> (78, 900) (19, 900)

Parenthesis indicates the agerage.

Table 2 Relationship between PAH contents and the extraction time

PAH concentration (ng/g, oil)
no. of fraction (extraction time)

heavy o0il sample PAHs 1 (0-48hr) 0 (48-96hr) I (96-144hr)
0il collected Pyrene 16, 000 1, 480 n.d.
at Nikuni coast BaA 15, 300 1, 560 n.d.
BkF 1,290 241 n.d.
BaP 9,510 1,280 14
dBahA 2,770 n.d. n.d.
BbC 6, 000 n. d. n.d.
BghiP 6, 330 3,420 80
oil collected from Pyrene 8,960 288 9
the tanker Nakhodka BaA 8,400 266 n.d.
BkF 811 25 n.d.
BaP 4,940 189 n.d.
dBahA 1, 260 58 n.d.
BbC 3,000 144 n.d.
BghiP 9,320 460 n.d.
commericial heavy Pyrene 55, 900 4, 960 797
oil type C BaA 32,000 3,120 n.d.
BkF 3,050 456 81
BaP 16, 400 3,420 176
dBahA n.d. n.d. n.d.
BbC n.d. n.d. n.d.
BghiP 35, 300 11, 000 2,960

n.d. : not detected

— 558 —



L O

Fok kAL S L BRI CEE LRl oE

ZARR A IEIB T 2 -0 OREMED—RE LT, PRI 5)

1 HI6HICRELL 72885 Eil, 7k b A SHE SO

FlB L O CE MG Fh b SR FRIRILKE

(PAH) DG R UL OEREE LML L7z, €

DR, EEEWMONS V() YL Y (BaP) HH=IE 6)

19844F | ZHRIN & N7 RHUAER T o) T A5 1AL D P39 E D

H/4TH D LR Z ORRFIEEEE LB O 4

ThbHILuxEDI,

7)

X ®

1) BTHE - GilhOSRTERIICKED I,

BREH 438, 51, 25-35 (1972)

2) EARMUZ, &g G, REEMEE, AR, HHT 8)
F, MTHEE TV vBLOTF—ELI I
FANVOERENE, KRGRFRE 21, 312-321
(1986) 9)

3) Yahagi, T., Nagao, M. Seino, Y., Matsushima, T,
Sugimura, T. and Okada, M.. Mutagenicities of
N-nitrosoamines on Salmonella. Mutat. Res., 48,
121-130 (1977)

4) Ames, BN, McCann, J. and Yamasaki, E.. Methods

— 559 —

B Vol. 7, No. 3 [1997]

for detecting carcinogens and mutagens with the
Salmonella/mammalian-microsome mutagenicity test.
Mutat. Res., 31, 347-364 (1975)

Marnett, L.J., Hurd, HK., Hollstein, M.C., Levin, D.E.,
Esterbauer, H. and Ames, B.N.: Naturally occurring
carbonyl compounds are mutagens inSalmonella tes-
ter strain TA104. Mutat. Res., 148, 25-34 (1985)
ML &, % e, SER-, BIEE 17
LS — iRy 0 < b5 7 4 — — 5 GHDRE
12 & BB EZE AR T O PAH O 3047, KREI5
Resp 3Rk, 22, 334-339 (1987)

Claxton, L.D., Houk, V.S., Williams, R. and Kremer,
F.. Effect of bioremediation on the mutagenicity of
oil spilled in Prince William Sound, Alaska. Chemos-
phere, 23, 643-650 (1991)

ARG, REAE, EsEE, BEILE, BTH
BETURO L OB REM L BaP &8, KA
B, 19, 228-238 (1984)

Attias, L., Bucchi, A.R., Maranghi, F., Holt, S., Mar-
cello, 1., and Zapponi, G.A.: Crude oil spill in sea wa-
ter: An assesment of the risk for bathers correlated
to benzo(a)pyrene exposure. Centr. Eur. J. Publ.
Hith, 3, 142-145 (1995)



