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Occurrence of Microcystins in 22 representative reservoirs in eastern Kagawa

Yumi Tabuchi and Osamu Kawamura

Abstract

Microcystins (MCs) are one of toxic cyanotoxins, which are contaminated in eutrophicated lakes and ponds. MCs
have the strong liver toxicity and carcinogenetic promoter activity, and causes healthy damage to livestock animals
and humans. In 2014, we clarified that Oimai Pond, near the Faculty of Agriculture, Kagawa University, was con-
taminated with high concentrations of MCs. In order to clarify the MCs contamination in reservoir of Kagawa, we
measured MCs, dissolved total nitrogen and dissolved total phosphorus in 22 representative reservoirs in eastern
Kagawa. In the results, 40% of the samples exceeded the standard value of MCs in drinking water (1 ng/mL), and
20% exceeded the regulation value of recreational water (10 ng/mL) set in Australia. In addition, 5% of the samples
were contaminated with extremely high MCs of over 10,000 ng/mL. The highest concentration of MCs was 88,498
ng/mL, and only 0.027 mL of this sample was corresponding to the tolerable daily intake of MC-LR. The average
of MCs concentrations of Funaoka, Oima and Hira ponds surrounded by farmland and residential area exceeded
1,000 ng/mL. On the other hand, the average of MCs concentrations in Kinbuchi, Ishigami, and Kawamuta ponds
surrounded by trees such as forests was less than (.1 ng/mL. The correlation coefficient between the logarithm of
MCs concentration and dissolved total nitrogen was 1°=0.417, and the correlation coefficient between the logarithm
of MCs concentration and dissolved total phosphorus was 1*=0.575, both showing a high positive correlation. These
results suggest that eutrophication caused by nitrogen and phosphorus flowing from the surrounding area may cause

highly contamination with MCs in these reservoirs.
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Table 1 FHJIHEOE 2208 MOFE~ A s 0 Y EBAEERER L) VIREOE
ith MCs (ng/mL) BAERER (W) BAEERY ¥ (M)
Funaoka 8,893 329 2.05
Oima 1,711 824 182
Hira 1,416 96.7 424
Kawada 53.5 377 0.73
Oda 46.7 737 249
Saburou 24.8 55.3 144
Miya 129 442 0381
Mitugoishi 757 51.3 1.58
Noma 507 50.0 237
Harama 3.95 35.8 0.62
Hasu 1.49 445 1.47
Shin 0.38 29.8 0.65
Tachibana 0.30 254 0.38
Otoya 0.29 36.3 0.61
Narasu 0.29 205 0.30
Higashiohda 0.21 310 0.62
Sakase 0.15 60.7 1.37
Myoujin 0.10 20.3 0.20
Sandaiji 0.10 22.3 0.33
Kinbuchi 0.07 16.0 0.07
Ishigami 0.05 44.3 0.18
Kawamata 0.04 275 0.13
120 ¢ 45 .
100 [ y=3.7437In(x) + 39.053 o 40 ¢ y =0.2141In(x) + 0.9053
R2=0.4172 = 35 R?=0.5751
s 80 [ ® %. F
= ® < 30 ¢
A E
# 0 | ° 3 20
wog [ 0@ £ 45
3 f * ®
205 o 05
0 D i 0.0
0.01 0.1 1 10 100 1000 10000 0.01 0.1 1 10 100 1000 10000

MCs (ng/mL)

Fig. 3 ~A 70y AF Vil b iR

) UHHI & L7 E R MCs D Sl B G4 2 5 | &
e L7 REME DS <RI S 7.

KWFZEIL, & OEMOMCsiE Y ERE % 7 TH S 20
WZL7-3ETH L. FHEPEBRLAEESHICHE LTV
AR, 5B R P T, F191,000 ng/mLEL o>
MCslZ{EGE 7z, FINOWOAITEHAHAK L LCIdff
A Tniwsd, BERKSLY 7L -3 b LT
LN TVWBEDT, ThHOMCsEEEHGDO DK
&2 NEFRHEOTRELEZEZONS. Lo, 4%
AT 2 MCs DB Mk L, B L Twnw s
12, MCSIED 720 DX R 2 i b UNHE DD b L& 2

b7z,

MCs (ng/mL)
Fe) oM

e

2

ARSI L R ) ~ O
BRI O ) 2 TR & % TH 7 Ko B34

gz Lo

—HAEBIZIC

1

<A 78y AF > (MCs)

=

IZBWT, o

B2 LE T

(&, TA IS HEE



FH I - FNREOREW O~ A 70y AT 255 55

HEFET B RO IR & B A T O —iHE A
$5. MCslx, BERBILLZRKEHRL, £EL b
ANOBFEWHELZRI LTWD, 20144E TR L
PR D H H Rt AT E e EE OMCsTH S L T 5 & & H3BfE
o720 T, FNOEHOMCsIEYERZ I S22 5
e EME LT, FNHEEBORENZ20E MO HG:
HEEIT o7z, TORER, BARDA0% HHEK F DOMCs
DOFMEMZ IngmLz B2 TBY, 200834+ —A M5
THRETEREL TS L) -3 a v KRoOBFMEL 10
ng/mL% Bz Tz, 72, 5 %DKAKA10,000 ng/mL
VL EORD 728 MCsIZiBF G ST 7z, ISR EMCs
1388498 ng/mLC Z DAL D 43 50.027 mL Ty 24— H

ENEICHYL LT 23 EORBEHRTH -7z, FFD
B EE I E T AR, BRI
SEIMCsIEFE 121,000 ng/mL %8 2 Tz, — 75, JEB
DR EORAIZHFEFN TV AL AN, A< it
TOFHMCsIEFEIZ0.] ng/mLEL T Th 7% ) B TH -
7o, F72, MCSIEEORE L BAARERE R OMBRENIX
r’=0417TH ), MCsiEEDOR I & HARERY ¥ O
BAREIZr® =0575 8 IR D HWIEOHBEEE R L 72,
D EO#HER»S, Iho0@ilhTid, FHB»SiitAts
EBHEL) U EE T L E RKEDMCs D i FE TG G
2| e L7 REMEDS R ORI S Tz,

51 H X &

(1) Merel, S., Walker, D., Chicana, R., Snyder, S., Baur¢s, E.,
Thomas, O.: State of knowledge and concerns on cyano-
bacterial blooms and cyanotoxins. Environment Interna-
tional, 59, 303-327 (2013).

(2)  Van Apeldoorn, M. E., Van Egmond, H. P., Speijers, G.
J. A., Bakker, G.J. 1: Toxins of cyanobacteria. Mol. Nutr.
Food Res,, 51, 7-60 (2007).

(3) Chorus, I; Current approaches to Cyanotoxin risk assess-
ment, risk management and regulations in different coun-

tries. Dessau-RoBlau, Germany, Federal Environment

Agency (2012).

(4) EEIEE  EMEHE & BEME, CP28dE 4 A
1 H#1T)
http://www.mhlw.go.jp/stf/seisakunitsuite/bunya/
topics/bukyoku/kenkou/suido/kijun/kijunchi.html
(2019/10/28)

(5) HW AT, A B FIRFRFHLL OB
i, AR E SFHO~ A 71y XA i geEH
A (2014). FNRFRFAF AN s, 69, 23-26
(2017).






