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Effects of Benzo [a]pyrene on Growth and Photosynthesis
of Phytoplankton

Sunju Kim!, Kyoungsoon Shin*, Chang-Ho Moon®, Dong-Won Park and Man Chang

Southern Coastal Environment Research Division, South Sea Institute, KORDI, 656-834, Korea
IDepartment of Oceanography, Pukyong National University

Abstract - We examined the impacts of anthropogenic pollutant (benzolalpyrene) on
the growth and photosynthesis of five marine phytoplankton species (Skeletonema
costatum, Heterosigma akashiwo, Prorocentrum dentatum, P. minimum, Akashiwo
sanguinea), which are dominant in Korean coastal water. After the 72 h exposure to
benzolalpyrene, the dramatic decrease in cell numbers was observed in the range of 1
to 10 ug L! for S. costatum, P. minimum, P. dentatum, whereas for A. sanguinea and H.
akashiwo at the low concentrations 0.1 to | ug L. Among the 5 phytoplankton species,
the highest growth inhibition concentration (IC;,)) was 6.20 ug L™ for P. minimum,
followed by 2.14 ug L' for P. dentatum, 1.68 ug L' for S. costatum, 0.74 pg L™ for H.
akashiwo, 0.10 pg L' for A. sanguinea. The five species exposed to the low concen-
tration of 1 g L™! were recovered after transferring to new media, but the species
exposed to the high concentrations of 10 and 100 pg L' were not recovered, with the
exception of P. minimum. These results indicate that the thecate dinoflagellate P. mini-
mum is most tolerant to the chemical and the athecate dinoflagellate A. sanguinea is
not. Generally, the cell-specific photosynthetic capacity of H. akashiwo exposed to the
low concentrations of 0.1 and 1 ug L™ was higher than that of the cells in the control,
whereas the cells exposed to the high concentrations of 5 and 10 ug L ! showed the
negligible photosynthetic level by the first few days of the experiment. In the case of
the cells exposed to the concentration of 5 ug L', after 12 days of the experiment the
photosynthetic capacity was increased toward the end of the experiment. This indi-
cates that H. akashiwo may utilize the benzola]pyrene as a carbon source for its growth
when exposed to low concentrations. Results suggest that anthropogenic pollutants
such as benzo[a]pyrene may have significant influence on the succession of phyto-
plankton species composition and the primary production in coastal marine environ-
ments.

Key words : benzolalpyrene, 72 h 1C;,, grcwth inhibition, photosynthesis, phytoplank-
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2949 593 v&#¢] PAHs (Polycyclic Aromatic
Hydrocarbons)Z v] &3t t}okdl X|&A] £7]09ERAE
o] K=, ulg AuhiF /& Aoz Qs 2]
o 7bEEA sl AA eIt PAHse} 22 7]
EA.e 44A] (hydrophobic)2. 2 34 Fol §-=
9 57 Sae] A FS AL o] 25
A A FAFHAY AEANS A eEFHE
EAM& zt=t} (Karickoff and Morris 1985; Wu and
Gschwend 1986; Chiou et al. 1987). 3k A4 7]%
Azl Mg EHaE2 olHT fU|L9EAE &
AlA A9 dok dANERS] AEH YESH (bioaccu-
mulation)& %3] EA-& ZF7}A)ZI} (Swackhamer and
Skoglund 1991). z& H-of<kztz o g At el =)
G A mHEFY 54 o d L9Ede o
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Gob ol olgse ANMT sAaE 2 4 4
©} (Gunnarsson et al. 1996). = PAHs?] {4 A&
EgoE 24 Woe P Qe AT Jew
3 7% 2o} (Riznyk et al. 1987; Kelly et al. 1999).
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A %9l Z Skeletonema costatum (Bacillariophyceae),
Heterosigma akashiwo (Raphidophyceae), Akashiwo
sanguinea (Dinophyceae), Prorocentrum dentatum
(Dinophyceae), P. minimum (Dinophyceae) 5%&-& /2 vj}
A] (Gulliard and Ryther 1962)¢]] A &3}e] 20°C, 150~
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) eFahedct.
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A4 el benzolalpyrene (Sigma Chemical, Co. Ltd.
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4319wt

3. A% A 5% (72h ICy)
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p=In(N/N)A 1)
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Fig. 1. Effect of the 72 h exposure to benzo[alpyrene on growth of 5 phytoplankton species. Dotted lines show the values of

control at time 0 and 72 h. Data are shown as mean:tSE.
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Fig. 2. Percent growth inhibition of 5 phytoplankton species after the 72 h exposure to benzola]pyrene.
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2 4324l green algae Selenastrum capricornutum¥=
blue-green algae Microcystis aeruginosa S ©|-2-3}ey A]
AR ewE 225t} (Baun et al. 2002; Faber et al.
1997; Nakai et al. 2000). 12} okt £7]2.93 240
A WS AR SN T2 derd Foll w2 =3tz
z}ol7} 9l 2 2 (Peterson ef al. 1994), Al X oz w12
Welo) $EL Augens uel o Yot WA
7 71%E AN 4 A Aclet A=Dck. oD 257
Sk Sehed 32 47 e9edel o w7
A7kl Q)M F71H ez @ F= v (Fargasova 1996;
Fernandez-Leborans and Novillo 1996; Wang and Free-
mark 1995), :=3F Z718131 9y ZFE P ER ulZd
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Fig. 3. Recovery of total abundance of phytoplankton after the 72 h exposure to benzo[alpyrene.
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[alpyrene 0.1, 1, 5, 10 ug L™ 50| Heterosigma akashi-
wog xFAZ] v A7l whE AAre W3E olr
Stk (Fig. 4). H. akashiwo= benzolalpyrene 0.1 pg L™
o) sx=9} 27 (0.01% DMSO)lA H]53 A=A S
Bel uhd 1ugL'e Hxd x2% AlZE txde v
3 27l vha =3 S molwa 129 A3 F o
F73 AR HAAARAE Jeli e 28 benzolal
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Fig. 4. Effects of benzolalpyrene on growth of Heterosigma
akashiwo.
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B e Wie ¥9 017 1ug Ll 3= w23
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7)== &4 (aromatic ring cleavage enzyme)24} proto-
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Fig. 5. Time-courses in cell-specific photosynthesis of
Heterosigma akashiwo after the exposure to benzo
[alpyrene (nd : not detected).
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