1 ] R PR AR BE AT JE T AR B 427, 74—179, 2015

PNIZERMAZ AW AITEICE ST/ AR FURE L TA I IGFEORE

HhEA - REMX - RIS - SRS - KERF - BAEE" - £EHFRE"

AR TITERRENEFET DI 7 0 VAT U AGROERERE L 7 A il L O 7 o v 2 F 504K %
BT U7z, 150 ERHE I, ERIEZEEE L, LRIBFIEHEE & i PIEOZEHEL L R EEE 2T 72
kb VAT UBROEREHLNC LT, £, 370V AT UREET AT A aRRE LT,
5 7B LK RS NEA Y VBN L 2 FEEA G Ls, ERTIE, SNERE R, BAEREKD
N ORI N TAH =N AFE~O B L2 5 X 5Bt EiT o7, EROFER, BERL/KERM

(K2 BEEEH OB RN DB R AR S Tz,

[(F—U—F: I7uvxFr FEi@Eb, @Bk, LOMSMS, PNREGLE]

1 [FCHIC

FE IR 2 & TedLER LN O — A4 72 » oK G IR IT 2 FE N
Bl LT V. 20%L B X A EOBSEMK
BIKAFELTWD, L, BAENCIIT 2 PAgHME K
ORI R & el L TR E ETHER LT
BY . ZORDEMOMIE TIXERELIC X S EEE
DFA (TA =) PHExOMEORREE 2> Tnd, [
BEO—213 7 A a2 BRI 28 B0 B EET 5
7ua v AF (MCs) {E%ThH 5, MCs ITFlEETH D
L L BT > DT e — 2 —iEME b OBIRAL T F
F (K1) <. BAE 80 FEFLL LR ML TN D
I MCs I L DBEFNTH L b @E SN TRy ¥, £
{IEFEELCH AT LT TH DN, A~DREFE
s LT D 5, Bl ZIE, 1995 FI7 T VL0
BT TR L7 IRASEH TILENTBE 100 ALL bEicyhs
EHLY, £72, 2014 FEKE D A4 AW TARIEKIC
MCs 25BA L. 8 #is oo L& PRI b7z » THZK IS IR &
TpotaBlZn ENS D, WHO IFEEKH O MCs 124795
WEHARTALELTIOnL ZHEL TRV, KEH
Tl MCs (YD EREHRE b JA AT T 5, LavL,
BAEBWTIEERE E TREM R TOERBFIARIL
Dripn, EHO—D2L LT, MEDORVEL S L0
ERIRNZ LD D, BESITIE AN L ERNL A
AW EDE SRR I D5, kD MCs @

TR AEREAITZET  (T818-0135 ASERFHT ARFIMIAET 39)
R B BR BT RRR (T812-8577 R THI#ZL X A /A 7-7)
ok [E T BRBE T SR AT BR BE R HI AN GE 1 o 2 —BREE S HA L A gE R

(T305-8506 7K IL> < ILTH/INEF)I] 16-2)

LC/MS/MS Z#TIciE., Bz NEZEREM-E R e, D
FEE T BT ZEFNEOBRIERRD 5Tz, 20
7o, B ST PN TEM LI MCs B LD, 22
AL CIEE S BREEAF JE AT B Ot B R R & 1 ) LT
N TEERG L. B SN0 PEOREEEIC X
0 RUMEEFMM L, S5, BETHEELOGHES
T VT & 0> MCs 2 O FERERA 4 F20 L 7=,
Fo, TAICETAROMBEE LT, ARERA~DRE
BT onsd, TO—2>04] L LTHENFEREEITIZH D
BRI (H= A Y) OF=RA~OEERGH L, 4
SARNRTEERT O RRFLEH E L TITRIZE L Eh T
=03, KEDOE[NRT A a DAL DEHEOK TR
HKFETHDLEA I T AL L DERIC L - TRE, Bl
BHINRL 20 R R ORI E S h Tz,
DT, M TR BESEER RS T A a kKA R D
LN Tz, —HTHIE, OALIThNTHDH T 4 =axt
HIE MCs Y~ DEERHRFT SN TN RN DL,
LGy TR RIR O FHEIT BRI MCs O Jigi 2 5] X =
L. KEBI~OBEREIRSED Z ENBaENS, &
DIZHAMF TlE, MCs {HYLE TER S &2\ T A =24l
MREMTI L, g4 = "2AHAEEZBR L, 2K
BINCIE 7 V=T PHNVAERIC L D7 Al s L
WERbAKFE (H0,) MOA Y (0y) (KD T A i
A ERE L~ BI LUV THREE L, RI&AICE
WAL I T 2 WEBE K COFEAEREZIT 72, AT
INBIZONWTHET S,

-74-



. 1]
H-l 0 H...
H, OR. o p e 70
o R H X
H- H ) -
CH; CH; ZW
o H cooH
Adda
microcystin FRi Fa Rs R+ Re X Z

microcystin R CH: CH: CH: H H frg Arg
microcystin TR CHs COHs CHs H H Twr frg
microcystin LR CHs CHs CH: H H Leu Arg

K1 78 RTF OS]

7Kk gt 50mL
ﬂ «— EFEE2 5mL
15N MCs(10ng )
i 5 min.
O
%0438 3000rpm, 10 min
——) MR
Lﬁ%ﬁbﬁ%
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MCH  HlExS (N-MC) PR (PN-MC)
MC-LR 498-->135 503-->135
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MC-WR 534-->135 540->135
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BRI, RN S HUS o KR E (1 F a5

-75-



A— MVEB) L/NEREZR M 3 A A S L L TR
FMEEIT-7= (K 3), FEIL 2014 FEHED B YIKE TH

WA DR K ZERILL T MCs IRE % 08T L7, IR
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LEZLND,

F4 OHTIEOKE L LR R
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54 A A 7=y ET BHMCs

AF L 4H~104 9H, 10H 0.018 0.010 (LR) RR, LR

B4 A 47 ~104 7H, 9A 0.014 0.014 (RR) RR, LR

CH I 4H~10H 8H 0.002 0.002 (RR) RR

D4 A 64 Gt

EX A 65 BT
Fi# 47 ~11A1 50~111 14 7.3 (LR)  RR,LR, YR, 7dmLR
Gt 4H~104 5 ~95] 29 14 (RR)  RR,LR, YR, 7dmLR
Hit 54, 64 BT

S Bt R (ug/L) R Efes
HERIA HERIB BERIC BERID T (%) (%)

MC-RR 1.18 1.22 1.15 1.18 1.18 2.4 98.5
MC-YR 1.18 1.25 1.11 1.17 1.18 49 98.1
MC-LR 1.17 1.23 1.15 1.27 1.21 4.6 100.4
MC-WR 1.19 1.44 1.13 - 1.25 13.1 104.4
MC-FR 1.29 1.34 1.15 1.21 1.25 6.8 104.0
MC-7dmLR  1.17 1.16 1.2 1.18 1.18 1.5 98.1

5 RIS T 5 FEREM AR R

MRtk Bk Bk HHHMCs

et ] U 8 40 17 RR, LR, YR, 7dmLR
AR 1 8 8 RR, LR, YR, 7dmLR, FR
BI& 3 5 5  RR,LR, YR, 7dmLR, FR, WR
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HyO R BE732 mg/LEL | O3IREEDY0.2 mg/LLL EdhiiET
3 OHFEOMEN TN D DT, ENER TH0.T
2 mg/L)IT £ 57 A a iR & Bt Lo R &2 X6l
AT, FERHIB . HO0 M L TV WS R#E D Chl-a
TR FE VAR REA LN L 72 23 | HoO, ¥R INAEE O Chl-aifg £ o> |
FixAoniehotz, ZORE xHREEOMCsHE (XChl-a
TR L 42 BR U228, HyO AR C Il make oo el A3
I BRI T2 T2 OMCsD _EFIT I B AR Do T2, IRIT
BAMZENTS00 LORE Y > 7 W= EBREIT -7,
FERITO; BRI, H,O, RN, Hy0,+ O3 hnds L O
HEALEEAE IS5 1) T T o T, E9°, H0, BAMIRINFEERIC S
W, HyO00R B 132 mg/LRREE CRA OB AERKIZONTH
T A RSB TE T, RIC, O:HIMEIN, H,0,
+ O, RN L OEQLER RS2 3515 2 7 A S M ERR 24T
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PHIZI R ENER TR ShTunizn, B o4
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HIAPN 2 STz Z SN A, BEEEMIRD 5ilEEE L 7-MCs
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—O— [ KR
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H25.5.8 H25.6.8 H25.7.8 H25.8.8 H25.9.8

B9 AR OREEKRNMNI T DT A =
PR
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ZDIKIRDIKAAW R D VI N FIETH D &
Exohbd, —JH. REKEIMNCBIT 24 = "2 DR
A I TAL LU DRESCIT LEDOKEEHIZL -
T, BIFEICIER L CRIFIZ/ o7z, A%, S 6I2H
EARMOKEFRITIMNZ, 74 2 AERITH0,RM 7 o
— R PEERALEASARDEERSLETHL L E2
b5,
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Analysis of 5N labeled microcystins from lakes in Fukuoka Prefecture

Yoshito TANAKA, Kazuhiro TOBIISHI, Kazuhiro FUJIKAWA, Toyokazu KOGA, Satoko NAGASHIMA.
Hiroshi KUMAGAI*, Tomoharu SANO*

Fukuoka Institute of Health and Environmental Sciences,

Mukaizano 39, Dazaifu, Fukuoka 818-0135,

Fukuoka Prefecture,
Fukuoka 812-8577

Japan
*Environmental Affairs Division,

Higashikoen 7-7, Hakata-ku,

**National Institute for Environmental Studies ,

Onogawa 16-2, Tsukuba, Ibaragi 305-8506

Three aspects of toxic cyanobacterial microcystins were studied in Fukuoka Prefecture. First, we determined the accuracy of an
improved analysis method using liquid chromatography coupled with tandem mass-spectrometry on "’N labeled microcystins.
Second, we investigated microcystins in lakes and ponds within Fukuoka Prefecture, using this new analysis method. Finally, we
used our measurements to evaluate toxic water blooms. To evaluate our new analysis method, microcystins were analyzed by four
different laboratories. Using our verified technique we carried out a survey of microcystins in Fukuoka Prefecture. Microcystins
were detected in most lakes and ponds from May to October, especially in eutrophic ponds. Specifically, we detected
microcystin-LR, microcystin-RR, and microcystin-YR in Fukuoka Prefecture. Collaborative institutes also reported that
microcystin-FR and microcystin-WR were present in this area. Microcystin variants have different toxicity. Therefore, it is
necessary to determine the distribution of each microcystin variant. Because toxic microcystins were detected in Fukuoka
Prefecture, a measure of their toxicity was required. Growth of cyanobacteria under addition of hydrogen peroxide and ozone also
was studied as a remediation technique. We found that addition of hydrogen peroxide inhibited growth of cyanobacteria, reducing
microcystin production.

[Key words : microcystin, LC/MS/MS, "*N-labeled, hydrogen peroxide, Lake, eutrophication ]
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