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-+ Seigo Yamamoto, Kazuhiro Kizoe, Syuji Yoshino
and Toshikatsu Hagiwara
Annual Incidence of tsutsugamushi disease caused
by different serotypes of Orientia tsutsugamushi in
Miyazaki Prefecture in 1991-1999. '
Jpn.J.Infect.Dis.,53,126-127,2000

R DR IFAA T H B Orientia tsutsugamushi(Ot)
12 12 Gilliam,Karp,Kato,Shimokoshi, Kawasaki® &'
UKuroki®! %5 &, WHOTERASHEES 5. 19914
e 5 19994E M & T DEIRIELIC 51 B FURRIBIEER
HRBERRET L T,

19914F 4 A 519994F 3 Hic ol CEGER TR

L EEEAN 2 BEIR6T8L T, HEERILH T Eh

FIERD2THEIFIC RA T W, 12, ChLDBED -

555764 (BHS114, L2654 iMmsLiic & -
TERFEMES N, ThDLST6RD S B, Hilki

» b KawasakiZ & 5 \ i Kuroki OOt B L 7c

LEESNBERTNTNINE 64%) BL U166
% (29%) T, Kawasaki®ic X 2 BEMBISEED
BEREPETLTEH L, KurckiBlic k 3 BEHIIZ
19934ERE, 19984EREH & UF19994ERE o — B 75 1SN %
BROWTHREELE S IcNLEETH - 1.

kR & LT, Eﬁ%fﬁi&bf%ﬂmﬁﬂ&
Kuroki# OOtz & 2 BRBWOFT B THB Y, B
itKawasakiBDB#TH 5 2 L RE NS,

« Rosfnts, (LARIESE, SEER], BEEET. KEE
BT PREAT, FEEFEET, BEXFL
WIEF°, BROLIL", ST, % &,
FKEZ, AR

UEfnSIaEE, CTEIATHR T

VEIRREPRRT, R AREEE
-v¢+/ﬁﬁﬂbb@ﬁﬁﬁ%ﬂﬁﬁéntﬁAmﬂ
Y & FRESEA
IRV o0l 22, No3,2001

BE (v F v ERH, 3% BH) 13200045 A
17H & 0 38 (38.9°C), 5 AVH KA TR OMEH
PREEODSHHE L, £ ORAE T, ZA EBICRRE ST
Lfe, BEHRET, REBLAWBERRY A 72 F ¥
QEIHAEEL T\ T L ES AT

FRY A v h L CBRYERAFET 2 c0ic, B
BEBLORKOESE DO v 1 VAL, PHRR,

T AT o fods,

PCR-RFLP% -7, ZOE, #) 49 A VR 35
PHEEOELEWHFR VKB LR LOEI LSS N
2. PCR-RFLPTI, B#E & kidikks &1cVPL
$EIR H5Sabind®y, 3DH® Y 2 5 — YA Sabinl B D
M€ 4 — v AR RTHARAAERD . DL EORER
LBENT 7 F Vv REE L REOBEOHIEET-
TWiel Eh b, KHEFIEY 7 F v HRENERO 2
Y37 M r—ATHAHI EDHERINT.

I oic, BEAB~NO 2IRBBROGEAHEET 5
Y, RERFE FESOETHECY 1 VRS %E
FUA A LR EG8shiihof, 2O
TEBD, —REITRESEES LU T 2 7 HAERE
0&519;7®E§hib2&@%ﬁﬁﬁ5ga@
REENT,

Yuzo Yamamoto and Fusac Kondo*!

Determination of Halofuginone and Amprolium in
Chicken Muscle and Egg by Liquid Chromatography
Journal of AOAC INTERNATIONAL,84,43-46,
2001

*! Department of Veterinary Public Health, Faculty
of Agriculture, Miyazaki University

A liquid chromatographic (LC) method for the
simultaneous . measurement ‘of halofuginone
(HFN) and amprolium (APL) in chicken muscle
and egg was developed.

HFN and APL were extracted from chicken
muscle and egg with acetonitrile. In chicken egg,
they were partially purified by solid-phase ex-
traction _(SPE) to separate them from impurities.
The LC separation was carried out on a 4.6 mm
i.d. X 250 mm TSK-gel ODS-80TM column using
the acetonitrile-McIlvaine buffer, pH3.4, contain-
ing 0.01 M sodium lauryl sulfate (42+58) as the
mobile phase. Ultraviolet detection of HFN and
APL was performed at wavelengths of 242 and
265 nm, respectively..

Recoveries of HFN and APL from chicken mus-
cle spiked at a level of 0.5 rg/g were T4.8%£17.7

% and 94.2%5.0%, respectively (mean+standard
" deviation [SD], n=10). In chicken muscle, the

lower limit of determination for both APL and
HFN was 0.03 xg/g. Recoveries of HFN and

— 49—



- APL from chicken egg spiked at a level of 0.5
tg/g by a clean-up procedure using SPE were
54.6+3.49% and 85.0i2.4_%, respectively (mean=

SD, 'n=5). In chicken egg, the lower limit of de-
termination for both APL and HFN was 0.04 ug-

/8.
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- Summary of the 2000 Annual Report according to the National ‘Epidemiological Surveillance
of Infectious Diseases in Miyazaki Prefecture.

Utako IWAKI, Seigo YAMAMOTO, Kimiko KAWANO,
Kazuhiro KIZOE, Syuji YOSHINO and Toru YAMADA

~ Abstract

Eleven cases of the categoryIl infectious diseases, 47 cases of the categoryll Infectious diseases,
115 cases of the category IV notifiable infectious deseases and 54, 372 cases of the categorylV infec-
tious were reported to the National Epidemiological Surveillance of Infectious Diseases from
Miyazaki Prefecture in 2000. The category I infectious diseases were not reported.

In the category I infectious diseases, nine cases of shigellosis and one case of polio were re-
ported. Seven cases of shigellosis patients were reported from Miyazaki City, one from Miyakonojo
and one from Kobayashi. All of these patients were travelers to Uzbekistan in October 2000. One
case of polio was an unvaccinated adult who developéd vaccine associated paralytic polio through
his daughter who was vaccinated recently with oral polio vaccine.

Forty seven cases of the enterohemorrhagic Escherichia coli infection, the category]]l infectious
diseases, were reported which indicated a decrease of 28 from the preceding: year. These cages first
peaked during May and July, and again during September and October of 2000. .

In the category IV notifiable infectious diseases, 91 cases of scrub typhus were reported during
October and December in 2000.

Key words : National Epidemiological Surveillance of Infectious Diseases, Surveillance, infectious

diseases
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Table 1 The categorylV infectious diseases
(Weekly reported cases of infectious
deseases)

TBBEEDRAPIT, 77 F v ERELREKER

Influenza _

Pharymgoconjunctival fever (PCF)

Groupe A hemolytic streptococcal pharyngitis
(Streptococcal sore throat)

Infectious gastrogenteritis

(Varicella) Chickenpox

Hand, foot and mouth disease

Erythema infectiosum

Exanthem subitum

Pretussis (Whooping cough)

Rubella

 Herpangina '

‘Measles (Morbilli, Rubeola:Non-adult measles)

Epidemic Parotitis (Mumps)

Acute hemorrhagic conjunctivitis

Epidemic Keratoconjunctivitis (EKC) -

Acute encaphalitis (Non-JEV encephalitis)

Bacterial meningitis

Aspetic meningitis

Mycoplasma pneumoniae pneumonia,
Mycoplasma pneumonia

Chlamydial pneumoniae (Non-Psittacosis)

Adult measles

BEE LAV I IV —RTH o1 {
ERURGYE O IBE B MRS RGME 34T T, BE
FoBPlLOBD L, BEREI000ES A5 TH
&, 9A»SI0HD 2MlichtzoTCTE—-7 2R L1
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PRERAMETIE, 7 A — R LH, 49 a5 14,
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16, BRI 3 PIOMENS - 1. ¥V H A VFHOIH
Eor—271311~1287T, /K (336D, WMk Q74),
HE (1581) 5 0HEhid - 1. '

Table 2 The bategorylv infectious diseases
- (Monthly reported cases of infectious
deseases)

Chlamidia trachomatis infection
Genital herpes '
Genital warts, Condyloma acuminatum

Gonococcal infection

Methicillin-resistant Staphylococcus aureus
infection (MRSA) :

Penicilln-resistant Streptococcus pneumoniae
infection (PRSP)

Drug-resistant Pseudomdnas aeruginosa
infection

Table 3 Reported clinic

Point  type
(Physlirésfi-%et:izi:trics) Pediatficg Ophthalmology DE%}E?(%%}%} Key
Miyazaki-city . 13 8 2 3 1
Chuo 6 4 0 1 0
 Miyakonojo g 5 1 2 1
Nobeoka 7 4 1 1 1.
Nichinan - 5 3 0 1 1
Kobayashi 5 3 0 1 1
Takanabe 6 4 0 1 o1
Takachiho 3 2 0 0 0
Hyl:lga 6 4 0 1 1
total 60 37 4 1.1 7
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Fig. 1 Weekly cases of the category IV infectious diseases per sent_inei clinic in 2000
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Infectious Agents(virus) Surveillance Report in Miyazaki Prefecture, 2000.
Kazuhiro KIZOE, Syuji YOSHINO, Seigo YAMAMOTO and Utako IWAKI

Abstract - :

In the surveillance of infectious agents (virus), of the total 753 sampies' collected from sentinel
hospitals, 297 viruses were isolated in Miyazaki Prefecture in 2000.

Of those viruses, echovirus 9 (E9) constituted the largest number with 114 isolates. Most of those
isolates were collected from children with exanthema. Of those 114 isolates, 14 were collected in
outbreaks that occurred at nursery schools and kindergartens, and 10 were obtained within fami-
lies and siblings. The ages of the patients were between 0-28 years (mean 2.1 years). Clinical symp-
toms included fever (average 38.6°C), exanthema, and upper. respiratory infection. In 1994 and 1997
when the epidemic of E9 infection was reported, E9 tended to develop exanthema in infants, and .
aseptic meningitis in schoolchildren. However, in 2000, the number of E9 isolates from patients
(five years old and above) with aseptic meningitis was only three.

" A 37-year-old male was clinically suspected of having poliomyelitis. Therefore clinical specimens
of this paralytic patient were examined for virus isolation. In addition, the people around him were
investigated for the source of infection and the secondary infection by virus isolation. His vaccina-
tion history was unknown, but his daughter was vaccinated by the second admmlstranon of -oral
poliovirus vaccine 23 days before the onset of his paralysis. The same kind of a recombinant
poliovirus with Sabin 3 in the VP1 region and Sabin 1 in 3D was isolated from his stool in addi-
tion to the stool of his daughter. This fact indicated that this was a contact case of VAPP with
the stool of his daughter being the source of infection. Also the case of secondary infection among
the people around him wasn't detected. '

Key words : echovirus 9, echovirus 25, influenza virus type A, poliovirus type 3, VAPP
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Table 1 Monthly chahgas of isolation number of vir_uses in Miyazaki Prefecture, 2000

Month

Virus 1 5 3 -

5

6 7 8 9 10 11 1z o

Adenovirus 1
Adenovirus 2
Adenovirus 3
Adenovirus 5
Adenovirus 6
Adenovirus 11

RPN R

1

1

Coxsackievirus A4
Coxsackievirus A8
Coxsackievirus A10
Coxsackievirus Al6

Coxsackievirus B3
Coxsackievirus B5

Echovirus 4
Echovirus 9
Echovirus 18
Echovirus 25

62

—
—

s

12

Poliovirus 2
Poliovirus 3

B G0 = 0o

Enterovirus 71

Herpes simplex virus 1

17
17

Influenza virus A H1
Influenza virus A H3

w oo

N Oy

RS virus

Measles virus

Rotavirus

Total 3%

et Bl Rl Sl == B o L B === P R R L R I P L R L

g B
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4 TaA—YALRIEH . %), EZalse (3#k38%) T, VAGERIRLLR (0 —
Ta—9 4 R18BIL 8 HrAEES il (Table 1). 3 THot. BERTNTIRLUTT, ﬂﬁﬁﬁﬁ,
BEOBRERSRH (F938.6°C), R (THSS  BREud-E, :

Table 2 Isolation number of viruses in Miyazaki Prefecture, 1991-2000

Virus . s
' © 1991 1992 1993 1994 1995 1996 1997 1998 1998 2000
Adenovirus 1 : s : B 2 3 1 10
Adenovirus 2 ' 3 5 4 6~ 18
Adenovirus 3 3 1 1 1 16 12 2 36
. Adenovirus 4 ; ' : B 2 : 2
- Adenovirus 5 _ 3 2 27
Adenovirus 6 ' 1 ' 3 4
Adenovirus 7 : 4 1 34 1 40
Adenovirus 11 - 2 _ 1 i 4
Adenovirus NT ) 1 1 ' 2
Coxsackievirus A2 11 ; 2 1 14
Coxsackievirus Ad 6 5 1
Coxsackievirus A5 2 _ _ ' 2
Coxsackievirus A6 _ : 8 8
Coxsackievirus- A8 ; ; 4 4
Coxsackievirus A9 3 1 1 8 18 31
Coxsackievirus Al0 1 3 _ 5 . 9
Coxsackievirus Al6 2 18 1 51 1 5 . 4 2 a0
Coxsackievirus A24y ' 29 29
- Coxsackievirus Bl 4 8 . 12
Coxsackievirus B2 ' 3 1 4
Coxsackievirus B3 3 1 1 1 1 7
Coxsackievirus B4 1 2 6 8
Coxsackievirus B5 o 1 5 2 8
Echovirus 4 . 2 2
Echovirus 5 ' i R 8 6
Echovirus 6 1 1 1 1 10 : 14
Echovirus 7 ; 2 _ 2
Echovirus 9 _ .65 _ 71 4 1 114 255
Echovirus 11 5 3 2 5 ' 5 7 27
Echovirus 16 2 9 1"
Echovirus 17 ' ' 1 1
Echovirus 18 ' ’ 1 12 4 -8 25
Echovirus 22 ' T 1 4 4 10
Echovirus 256 ; ; 1 1 30 32
Echovirus 30 21 3 20 66 110
Poliovirus 1 1 4 ' 5
Poliovirus 2 ' i 1 2 1 4
Poliovirus 3 i 2 2 2 7
Enterovirus 71 ' - 18 27 31 3 6 15 . 4 104
Picornavirus-NT 2 N 3
Herpes simplex virus 1 2 3 2 3 b 5 12 7 39
Influenza virus A H1 7 12 _ 60 79
Influenza virus A H3 1 10 8 9 5 20 83 67 29 232
Influenza virus B 9 9 6 20 38 82
Influenza virus-NT 1 1
RS virus 1 1 2
Measles virus 9 ) 2 1. 14
Mumps virus 1 1 -k : Ui 5 g
Rotavirus 1 7 4 3 4 19
Astrovirus : ' 4 5 9
Norwalk virus : : 3 2 5 _ 10
Reovirus-NT 1 s 1
C.trachomatis 1 2 s 5 1. 5 5 - 32
Total 53 . 69" 99 120 78 62 209 301 219 297 1507 -

NT:Not typed



‘Table 3 Isolation number of viruses by clinical condition in Miyazaki Prefecture, 2000

Clinical condition

Virus No. .of isolates

Adenovirus 1
Adenovirus 2
-Adenovirus 3
Adenovirus 5 -
Adenovirus 6
Coxsackievirus B3
Echovirus 9
Echovirus 18
Echovirus 25
Influenza virus AH1
Influenza virus AH3
RS virus

Respiratory system disease

ot i o]

 Adenovirus 2

- Adenovirus 3
Coxsackievirus A4
Coxsackievirus A8
- Coxsackievirus Al0
Coxsackievirus Al6
Coxsackievirus Bb
Echovirus 9
Echovirus 18
Echovirus 25
Enterovirus 71
Herpes simplex virus 1
Influenza virus A H3
Measles virus '

Skin mucous membra_ne system disease

— - :
=
A DD DO O R U e = G0 O s DO =] b DD s e BN e

oo

 Adenovirus 5
Echovirus 4
Echovirus 25
Echovirus 9
Poliovirus 3

' Central nervous system disease

Adenovirus 6
Echovirus 25
Poliovirus 2

Rotavirus

Digestive disease

Apparatus urogenitatis disease

Adenovirus 11 .

Total

Sl | b e = DS G0 B DO ke e e =] s QO
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w
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Fig. 1 Weekly incidence of influenza per sentinel clinic and weekiy cases of influenza virus
isolation from the 48th week of 1999 through the 15th week of 2000 in Miyazaki
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Detection of diarrhea-associated Escherichia coli from river water in Miyazaki Prefecture
Kimiko KAWANO, Toru YAMADA and Toshitaka YAGI

Abstract ] .
Detection of diarrhea-associated Escherichia coli (E.coli) from river water samples in Miyazaki
Prefecture was attemped from May 2000 to March 2001. As a result, 725 E.coli strains were iso-
lated from 58 river water samples. Among these strains, enterohemorrhagic E.coli (EHEC),
ehterotoxigenic-E.ooIi. (ETEC}.an.d enteroinvasive E.coli (EIEC) were not inchided, because none of
the virulence-related genes of these three diarrhea-associated E.coli groups were detected using the
PCR method. Furthermore enteropathogenic E.coli (EPEC) and enteroadherent E.coli (EAEC) were
also investigated. With regard to EPEC, 39 EPEC strains were detected by serological typing. With
regard to EAEC, astA and aggR have been reported as virulence-related genes of aggregated-
adherent E.coli (EAggEC), and eacA and bfpA have been reported as virulence-related genes of lo-.
calized-adherent E.coli (LAEC). In this study, an astA gene was detected in 66 stfairis, and an eaeA

gene was detected in 7 strains using the PCR method. However aggR and bfpA genes were not de-

tected.
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. Detection method of E.coli from river water
samples

Fig. 1

River water 1 ¢
b
Filtration with membranefilter (0.45xm)
4
Cultibation in nutrient broth at 37°C for overnight
v
Cultibation in EC medium (10m0) at 42°C for overnight

V

Cultibation on DHL medium and CT-SMAC medium
at 37°C for overnight

!

. | CLIG miedium o
Suspect colony ﬂESimmons—citrate medium
NA

: }
C-LIG (Red/ Yellow, MUG:+", SC (), Oxidase (—)
: (*MUG : E.coli O157: —) -
: _

E.coli Serotyping o PCR

(O:H) VT, LT, ST, invE gene

- eaeA, bifpA, aggR, astA

3. PCR &
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Table 1 Detection of virulence-related genes in E.coli strains isolated from river water samples

Table 2 Serotype of virulence-related genes
negative E.coli strains

0 H serotype No. ‘Of
serotype strains
01 H27, UT, NT 8
06 H10, 21, NM, UT 12
08 H7,9, 10,11, 16, 19, 20, NM, UT 16
015 Hil, NM, UT 8
018 HUT 4
020 H2, UT 4
025 H11l, TU 7
026 - H19, 20, 51, UT .. 9
028ac | HUT 3
029 Hi1, 21, NM, UT 4
044 HUT 1
063 HNM 1
086a H4, 51, UT 8
Ol12ac | H7, UT, NT 4
0114 H4, UT 4
0119 H28, NT 2
0124 H7, UT 2
01272 | H4, UT 6
0128 | H11, UT 20
0142 HUT - 1
0146 H12, UT: 4
0148 H7, 28, NM, UT 8
0152 HNM, UT _ 3
0153 H7, 27, NM, UT 8
0159 HUT 13
Q166 HUT 2
0168 H28, UT 3
ouT H4, 10, 11, NM, UT, NT 455
Total : 620

S Type of « | . : Type of .

. Birefums SI;TO. of Garrheggenin virulence-related Sanishirva No. of dieh g v1rulgnoe-relat_ed

_ : mples E coli gene _ Samples E coli gene.
O18:HNM 1 EPEC astA 0O1:H21 1 nonEPEC astA
020:HNM 2. EPEC astA 06:HUT 1 nonEPEC astA
0146:H19 2 EPEC astA 015:HUT 1 nonEPEC . astA
0146:HNM 1 EPEC astA O18:HUT 1 nonEPEC astA
O1:HNM 5 EPEC 020:H45 1 nonEPEC astA
O18:HT7 4 EPEC . 026:H10 15 nonEPEC astA
O18:HNM 4 EPEC 0112ac:HT 1= nonEPEC astA
020:HNM C.2 EPEC 0128:H40 1 nonEPEC astA
028ac:HNM 1 EPEC 0148:H28 3 | nonEPEC astA:
O55:HT | EPEC . 0166:HUT 1 nonEPEC astA
O114:H10 2 EPEC OUT:H4 2 nonEPEC astA
0114:H21 1. EPEC OUT:HT7 7 nonEPEC astA
0126:H21 il EPEC OUT:H10 1 nonEPEC . astA
O127a:HNM 4 EPEC OUT:H12 5 nonEPEC astA
O128:H12- 1 EPEC OUT:H19 9 nonEPEC astA
0146:H19 2 EPEC OUT:H21 1 nonEPEC astA
0146:H21 1 EPEC QUT:H28 2 nonEPEC astA
0159:H7 - 2 EPEC OUT:H45 1 nonEPEC astA
015%:HNM 2 EPEC OUT:HNM 6 nonEPEC -astA
026:HUT 1 EPEC*% eaeA OUT:HUT 6 nonEPEC astA
O119:H21 2 nonEPEC | astA, eaeA ouT 7 nonEPEC astA
028ac:H16 1 nonEPEC . eaeA Total 105
028ac:HUT 1 nonEPEC eaeA '
0148:HUT 1 nonEPEC easA
O157:HNM 1 nonEPEC eaeA

£ ®.
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Study on the drug-resistance of Salmonella Corvallis strains isolated from feces

of poultry, patient, healthy. carrier, and meats of chicken in Miyazéki Prefecture

Toru YAMADA, Kimiko KAWANO, and Toshitaka YAGI*'
*.Miyazaki Prefectural Public Health Foundation

Abstract

A total of 110 Salmonella strains consisting of 10 strains isolated from faces of poultry, 17

strains isolated from feces of patient, 20 strains isolated from feces of healthy carrier, and 63

strains isolated. from chicken meat in' Miyazaki Prefecture from 1998 to 1999, were examined for
their drug-resistance by usixig the 10 drugs of CP, TC, SM, KM, ABPC, ST, NA, FOM, NFLX,
and CTX. The results are as follows. The isolated strains of each origin group -showed a high re-

sistance rate to SM and TC. Among various drug-resistance patterns recognized in the isolated

strains of poultry origin, patient origin, and chicken meat origin, the prevalent pattern was the

SM&TC resistant pattern. Among various drug-resistance patterns of healthy carrier origin
strains, the prevalent pattern was the SM&TC&ST resistant pattern.

Key words : Salmonella Corvallis, drug-resistance, drug-resistance pattern
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Table 1 Drug-resistance patterns of resistant S. Corvallis strains isolated from feces of poultry from june

1998 to march 1999 in Mivazaki Prefecture

No. of Resistance pattern (R:Resistant, S:Sensitive) _
resistants CP  TC SM KM ABPC ST NA FOM NFLX CTX
3 S "R R S S S S S S S
1 R R R S 8 S R R ] S
1 S R R R S R S S S ]
1 S S R S S S S s s S
4 S S S S -8 S S S S S
Total 10 1 5 6 1 0 L 1 1 0 0

Table 2 Drug resistance patterns of resistant S. Corvallss strains isolated from ch:cken meats in 1999 in

Miyazaki Prefecture

No. of Resistance pattern (R:Resistant, S:_Sensitive)
resistants0  CP TC SM KM ABPC ST NA FOM NFLX CTX
'59 (93.6) S R R S S S S S S S
"2( 3.2 S R R 'S R R S S S S
1( 1.6) S S ] S R S 5 S S S
1016 S S s 8 S S S s s
Total(’%) 63 (100) 0 61(9.8) 61(96.8 0 3(4.8) 0 0 0 0
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Table 3 Drug-resistance patterns of resistant S. Corvallis strains isolated ffom patients from 1998 to 1999
in Miyazaki Prefecture : '

No. of ; Resistance pattern (R:Resistant, S:Sensitive) . )
resistants0d . CP  TC SM KM ABPC ST NA FOM NFLX CTX

13(765) S R R 'S S. S §. -8 S S

1( 5.9) S R R R 5 g R S S S

3(17.6) S S S8 s S 8 .8 .8 S S

Total %  17(100) 0 14(82.3) 14(82.8) 1(.9 0 0 169 0 0 0

Table- 4 Drug-resistance patterns of resistant S. Corvallis strains isolated from healthy carriers duringjuly-
august 1999 in Miyazaki Prefecture ’

No. of -~ Resistance pattern (R:Resistant, S:Sensitive) _
resistantsl) CP TC SM' KM ABPC ST NA FOM NFLX OTX
16 (80.0) S R R S S R S S S S
S 1( 5.0 S S 8" .8 S R s S S S
3(15.00 S S S S S S S S S S
0 0 0. 17(85.0) 0 0 0 0

1 Total () - 20(100) 16 (80.0) 16 (80.0)



Table 5 Drug-resistance patterns of S. Corvallis strains isolated from feces of poultry from june 1998

to march 1999 and chicken meats in 1999 in Miyazaki Prefecture

No. of strains

. Feces of Chicken
Resgtanee pattern poultry = meat Total %)
cases . cases
R 3 50 62(84.900)
¢  SM ABPC ST 2 #
| ABPC ' 1 L
CP TC SM Na  FOM. L ;
TC SM KM 5. 1 )
i ) 1 _ 1
: Not resistants 4 1 5
Total 1 6 67 1 3 3 1 1 | |
% 14 @4 0.8 (14 @y @an a9 ay 1 s

Table 6  Drug- resistance patterns of S. Corvallis strains isolated from patlents from 1998 to 1998 and
healthy carriers duing july-august 1999 in Miyazaki Prefecture

No. of strains

- . Tthy

Resistance pattern Pf;;ﬁgt Ea?’ ;‘ieslf; Totalb

: C&SES .

TC SM _ 13 13

TC SM ST . 16 16

TC - SM KM NA 1 “ i

_ ST 1 1

Not resistants 3 3 6
Total 30 30 1 17 1 . - 37
G (8L (8L 2.7 (45.9) 2.7 - (100)
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The Development of an Analytical Method of Methylpyrazines
by High-Performance Liquid Chromatography
— The Correlation of Alkylpyrazines Originated from Sugars to Diabetes Mellitus —

Yuzo YAMAMOTO, Tadatoshi YAMAGUCHI, Taeko KOSAKA and Osamu TAKEDA

Abstract. _

A..rapid and simple method by high-performance liquid chromatography (HPLC) was developed
for a quantitative anaiysis of alkylpyrazines, which were derived from sugar and might be corre-
lated with diabetes mellitus. First, the determination of methylpyrazines in beverage and swine
serum by HPLC was performed.

Excelpak SPE-GLF was utilized to purify the samples. The HPLC separation was carried out on
a 4.6 mm i.d.X250 mm L-column ODS using a gradient system of 0.015 mol/l ammonium acetate
solution-acetonitrile as the mobile phase. Ultraviolet detection of methylpyrazines was performed
at a wavelength of 276 nm. '

Recoveries of methylpyrazines from beverage spiked at a level of 2.5 pg/ml were 105.5-114.8%.
In beverage, the lower limits of determination for methylpyrazines were 0.03-0.08 xg/ml.
Recoveries of methylpyrazines from swine serum spiked at a level of 6.25 ug/ml were 102.9-105.3
%. In swine serum, the lower limits of determination for methylpyrazines were 0.05-0.12 pg/mi,

Key words : mefhylpyrazines ; high-performance liquid chromatography ; diabetes mellitus
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Table 1 HPLC conditions for determination of methylpyrazines

Column

Mobile phase . : Linear gradient system

: L-column ODS (4.6mm i.d. X 250mm)

A, 0.015 mol/l ammonium acetate solution — acetonitrile (97.78 : 2.22)
B, 0.015 mol/]l ammonium acetate solution — acetomtrﬂe (70 : 3{])

© time (min) 0 — 30 —
B (%)
Flow rate 1 1.0ml /min
Dtector UV ; 275nm
Column temp.  :407C
Sample size c10m 0

50

60

-

10 - 10 — 928 — 928
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Y=32156X— 618 (r=0.9987)
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Defermination'of thyroid hormones in health foods

Hirohiko HAMADA and Taeko KOSAKA

Abstract

In February, 2001 some people in Miyazaki who ingested dietary health foods showed symptoms

of hypertyroidism.

Microscopic examination of the preparation revealed the presence of follicle and follicular -upper

cell characteristics of the thyroid gland.

Ix_l order to understand the'capability of affecting the thyroid hormones of the human body, a

quantitative analysis for thyroid hormones was investigated further.

- Thyroid hormones bond to protein and exist as thyrogurobulin. It is possible to liberate 3,5,3"L-

triiodothyronine (T3) and L-thyroxine (T4) from the thyrogurobulin by enzymatic hydrolysis.

Hydroysis under various conditions using bacterial protease was studied. From the experimental

data, it is known that, 15-80mg of pi_‘otease is needed for hydrolysis to take place.

The quantity of protease differed from oné sample to the other. After 6 hours T3 and after 24

hours T4 were hydrolyzed from the samples.

An analytical method for the determination of hydrolyzed thyroid hormones with 1iquid chroma-

- tography/mass spectrometry (LC/MS) was studied.

The LC separation was carried out on a 4.6 mm i.d.X150 mm column ODS—3Iusing isocratic elu-

tion of H,O/CH,CN/CH;COOH (650/350/5).

The recovery of T3 ranges from 87 to 89%. That of T4 ranges from 72 to 89%.
The contents of T3 in two health foods were 161g/g and 29 ug/g. That of T4 were 31 ug/g and

Npg/e.

Key words : health foods, thyroid hormones, 3,5‘,8‘—L—tﬂi0d0thyronine, L-thyroxine, LC/MS -
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Table 1 Conditions of HPLC

Column : InertsilODS-3 (4.6mm X 150mm)

Oven Temp : 40°C - |

Mobile Phase : H,;O: C H,CN : CH,COOH (650:350: 5
1 ml /min

Flow rate :

Sample size : 20 0

Table 2 Conditions of LC/MS

Instrument : Agilent LC/MSD1100
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Mobile Phase : H.O : CH;CN : CH;COOH (650:350: 5 )
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1~3ue
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Tonization : ESI (Positive)
Scan range : m/z 100-900
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Fig. 1 Thyroid Gland Stained with Hematoxylin-Eosin (X248)

(a) : sample A (health food)
(B) : sample B (health food)
(C) : dried Thyroid (JP)

&) (B)

Fig. 2 ThyroidGland Stained by the immunoperoxidase Method (%62)

A : sample A (health hood)
B : negative control
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Fig.3 Effect of the Incubation Time and the Concentration of Protease
on Hydrolysis
(1) : 20mg of dried Thyroid (JP) :
(2) : 0.3g of sample A was added to 20mg of dried Thyroid (JP)
(3) : 0.3g of sample B was added to 20mg of dried Thyroid (JP)
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Determination of thvroid hormones by LC/MS
Taeko KCSAKA, Hirohiko HAMADA, Yuzo YAMAMOTO i;:l.;’ld Osamu TAKEDA

Abstract _ : . .

The separatioh, determination and identification of 3,5,3"L-triiodothyronine (T3} and L-thyroxine
. (T4) in health foods were studied under various liquid chromatography/mass spectrometric
(LC/MS) conditions. The effects of additives to the mobile phase, the fragmentor voltage with
electrdspray lonization (ESI) methods and the matrix in food samples were examined, The LC sepa-
ration was carried out on a 4.6 mm 1d X150 mm column ODS-3 using isocratic elution of HzO/
CH;CN/CH;COOH (650/350/5). The ion intensity increased in proportion to the concentration of
acetic acid. Simple mass spectra with strong signals corresponding to [M+H]" were observed at
the fragmentor voltage of 150V. The useful spectra for the identification were shown at the higher
fragmentor voltage of 200V. T3 and T4 in the health foods were determinated sensitively at m/z
652 and 778 without interference peaks. The calibration curves were linear in the range of 0.005-2
tg/ml with correlation coefficients above 0.999. The limits of detection (S/N =5) of T3 and T4 were
0.005 pg/m.

Key words : health foods, th'yroid hormones, 3,5,3-L-triiodothyronine, L-thyl;oxine,- LC/MS
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Structures of Thyroid Hormones
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Radioactivity Monitoring Data in Miyazaki Prefecture (X 1)

Kimio NAKAMURA, Hirohiko HAMADA and Takeshi MAEDA

Abstract

Environmental and dietary radioactivity has been monitored in Miyazaki Prefecture since July

1988.

In this paper, we are reporting the radioactivity survey data from 2000.

Gross 8 radioactivity in rain samples collected in 2000 in Miyazaki Prefecture were at a usual

level. We detected Cesium-137 in dry fallout, soil, green tea, milk and in a full one day ordinary

diet by gamma-ray spectrometry,

- These concentrations were at the same level as other prefecture, and the same as in an ordinary

year.

The_range of the environmental radiation dose rate in Miyazaki Prefecture was 25.1-54.7 nGy/h

_using a monitoring post and 48-56 nGy/h using a survey meter.,

This data is part of the radioactivity monitoring data consigned by the Ministry of Education,

Culture, Sports, Science and Technology.

Key words : radioactivity, gamma-ray spectrometry, gross 8
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Table 1 GrossB radioactivity concentrations in rain samples collected in Miyazaki Prefecture

Bk o BRI (GE B & K)

RWEH %x% ST EE BB ( Ba/l) AT ER
Bl 5 B % 16 1 5 & il (MBa/k )
SERR124E 4 A 1816 9 N.D 2.5 22.2
| 5AR 313.2 7 N.D ~ ND N.D
6 A 619.9 11 N.D ND N.D
7H 197.3 7 N.D ND - N.D
8 B 300.7 16 N.D N.D N.D
9 A © 665.3 10 N.D N.D N.D
108 228.0 8 N.D 1.9 66.6
118 297.5 8. ND N.D N.D
128 116.7 8 N.D ~ 'ND N.D
SER 134 1 A 150.4 8 N.D 1.4 26.5
2 B 136.6 9 N.D 6.4 16.4
3 A 105.1 6 ND - 1.8 2.3
£ OB & 3312.3 107 N.D 6.4 N.D~66.6
FUEEE COBEIEMOE - 303 N.D 4.4 ND~129.2

( ND =HEiis = O B E 0 3Lk )



Table 2 Analytical results of gamma-ray spectrometry for environmental and dietary samples collected
in Miyazaki Prefecture

. '"TCs AEEETO 2o _
R E RREF BRREA sy TRIFEOE BEFNoM SAEAT B
A BEE REE BEE SHRE

ARPEE  E@T  H24~HZ 3 4 ND ND ND ND mBa/id
B OF oy HI2 4~HI3. 3 12 ND 008 ND o000 . MBaq/kd
Bk #Erk ” HI2 6, HI212 2 ND ND ND ND mBq/1
' 6.4 5.5 7.8 Bq/kg®.1-
4 0-5cm =Ll H12. 7 P ooiin. e |
393 oM 562 MBaq,/ki
" - 41 46 76 Ba/ke#+
5-20 cm » 7 L e s st AP ABTIR
| 750 787 968 MBq/kd
% ¥ # HI12. 7 1 ND ND ND Bq/kekk
B K B 58 HI3. 1 1 N.D ND  0.04 Bq/ketk
X toLom " H13. 2 1 N.D ND ND Ba/kgtE
% JUREHL, &gt HI2. 5 2 10 12 02 19 Ba/kg#:4
. EEW  HI28HSB2 2 ND 005 ND 'N.D Ba/1
H % & SWW&FEE HI2 6 HI2I2 4 ND 006 ND 0.076 " Ba/A-H

mD:ﬂﬁEﬁ%O%ﬁﬁﬁoaﬁﬁﬁ)

Table 3 Environmental radiation dose rate in Miyazaki Prefecture ' |

E=5 Y YIHRZ L (nGy/h) e e 4 ;
BIEEH !
T B & ¥ 1 il (nGy/h)
SFR%124E 4 A 25.3 46.4 27.3 48
5A 25.3 54.7 27.3 50
6 A 25.2 53.3 27.9 50 -
TH 25.8 41.0 27.0 52 B
8 A 25.1 44.6 26.6 50 E
SA . 252 42.0 27.1 50 ' ;
104 25.9 48.9 27.9 50
114 25.3 46.6 27.2 - 56
128 25.6 46.6 27.4 52 £
FrE13% 1 A 25.3 49.4 27.3 50 :
2A 25.3 - 510 27.9 50 i
38 25.5 46.4 27.1 50
F M @ 25.1 54.7 27.3 48~ 56
BEEETD _ 2
BEIER 0 fi 25.3 56.9 27.7 50~ 78 I
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Investigation of Acid Rain in Miyazaki Prefecture
— Observations in the 2000 Fiscal Year—

Toshiyuki KUROKI, Kazufumi YAMADA, Yasuhisa HIRATA
Ken'ichi KOUNO and Yoichi YUGE

Abstract
An investigation of acid rain in Miyazaki Prefecture was successively performed through the

2000 fiscal year.

The annual mean pH value of the year was 4.76, and the monthly mean pH value of the whole
sample varied from 4.30 to 6.19. The lowest pH value was 4.17 which was recorded in the month
. of October in Miyazaki City. '

The average NSS(non sea salt) content ratio of the year was 22%. The ratio of NO:  /nss
50?7, varied from 0.20 to 0.33 with an average of 0.25. The ratio of (NH,'+ nss-Ca’")
/(NOy~+nss-SO, °~) ranged from 0.27 to 0.58, with an average of 0.43. The amount of the neu-
tralizing component NH," exceeded that of the other neutralizing component nss-Ca®*" in all of

the cbservatories. : _
The detection rate of F~ in the samples was 68%, and the average ratio of the *“volcanic nss-S-

04" (nss-SO+*"-NO:~) to the total nss-SO.?~ was estimated to be about 75%.

Key words : acid rain, pH, anion, cation, deposition of ionic components
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Sakurajima and detection rates(%) of F~

Table 1 Volcanic nss-SO,? content(%) in total
nss-S0.2~

Observatory | Nobeoka | Pref.Inst.|Wanituka| Miyakonojo

Volcanic

nss-80, (%) 80 67 76 78
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Survey of Atmospheric Nitrous Oxide (lil)
—Measuring the Concentrations of Nitrous Oxide around Chemical Plants in Miyazaki Prefecture—

Yasuhisa HIRATA, Kazufumi_YAMADA, Toshiyuki KUROKI
Ken'ichi KOUNO and Youichi YUGE

Abstract ]

- Nitrous oxide (N:0) is known as one of the greenhouse gases which destroys the stratospheric
ozone layer. There is a chemical plant which is one of the large emission sources of N.O in
Miyazaki Prefecture. '

A study of concentrations of N;O in the environment and around this chemical plant has con
tinued since 1995. In this research, air samples were collected around the plant and gas chromato-
graphic separation was performed using a Poré.pack @ column and an optimum column tempera-
ture program. . '

High concentrations of N,O were observed around the plant. The maximum concentration was
7700ppb at a point approximately 300 meters northwest from the plant.

Results of the I}umerical simulation showed that the pollution spread out not only to the sam-

pling point blut also to the entire neighbdrhood surrounding the plant.

Key words : nitrous oxide, chemical plant
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Fig. 8 Comparison between calculated and observed concentrations for N.O
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Concentrations of Volatile Organic Compounds in Atmospheric Environment

Kazufumi YAMADA, Toshiyuki KUROKI, Yasuhisa HIRATA
Ken'ichi KOUNO and Youichi YUGE

Abstract

The concentrations of 43 volatile organic compounds (VOCs) in the atmospheric environment
were measured at the Training Institute general air pollution monitoring station in Miyazaki
City and 7 sampling points in Nobeoka city by using the canister method.

18 VOCs of 43 compounds were detected in Miyazaki city.
~In Nobeoka City 33 VOCs were detected and 13 VOCs ‘were detected at all sampling points.

Key words * volatile organic compounds, atmospheric environment, canister method
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Table 1 Sampling conditions

Sampling area Miyazaki City

Nobeoka City

Sampling date Oct.23~24
Mean température{"C) T 211
Most frequent wind direction E
Mean wind speed(m/s) - 0.5

24~25

WNW

25~26 26~27 Feb.20~21
22.7 23.2 20.8 2.7, 6.3

WNW E ESE,W
0.3 0.4 0.8 1.9, 1.9

pRiEm

BTN TOEGAEE R4 Table 21084, #l
EfER, —EUEOTIMETS 5. |
WMETIE 2 TOREhicRE S h, 10524
HOBATOAF 500510 E1,8,5—¢
VAFURVE PRSI B
Z2TORHTRIBShEYEDOSE %275 712U %
DOHFig. 2, 3 TH 5,
dHEZNThOBRENAKEZCBEIb0E LTY
7BROASY, NYEY, PUIY, TFASRYEY,
m, p-F YLV, o-F ¥y, A—xFNrrz v,
1,2, =MV AFNMRYEY, |, 4—V 2o~

18

16 ——23 Qct.
D14 : : —W—24 Oct.
Rz - X —A—25 Oct
=2 —%— 26 Oct.
"g‘lo - z
T8
&
2,
S

2

n I L P r L I3 -

I2'.‘8Ii13181?18192025303134353?39
L No. of compounds

Fig. 2 Concentration of detected volatile organic
compounds sampling from manifold tube
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510 —M—26 Oct.
1 ;
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No. of compounds

. Fig. 3 Concentration of detected volatile organic
compounds outside of the monitoring station
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'.Fig. 4 Concentration of detected volatiie organic
compounds averaging for 4days

Fig. 5 Wind rose at Training Institute monitoring
station (23~24 Oct.2000)
calm (under 0.2m/s) : 23.7%
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Table 2 Concentration of volatile org

Fig. 6 Wind rose at Higashi elementary school
monitoring station (20~21 Feb.2001)

calm (under 0.2m/s):0%

anic compounds at Training Institute

monitoring station in Miyazaki City unit: g g/t
Sampling from manifold Outside sampling | Average of 4days
Oct.23 | Oct.24 | Oct.25 [ Oct.26 Oct.23 | Oct.24 | Oct.25 [ Oct.26 Manifold| Qutside

1 | freonl2 6.8 5.7 5.5 5.8 4.2 4.0 4.1 4.1 6.0 4.1
2 | chloromethane 1.9 1.8 1.8 1.9 2.0 1.7 1.8 1.8 1.9 1.8
3 | freonll4 nd nd nd nd nd nd nd nd nd nd
4 |vinyl chloride nd nd | nd nd nd nd nd nd nd nd
9 | 1,3-butadiene nd nd nd nd nd nd nd nd nd nd
6 | bromomethane nd nd nd nd nd nd nd nd nd nd
7 | chloroethane 0.12 0.11 0.16 0.22 0.20 0.09 0.13 0.14 0.15 0,14
8 [freonil - 23 1.9 1.9 2.1 2.0 1.8 2.0 2.0 2.1 2.0
9 | acrylonitrile nd nd nd nd nd nd nd nd nd nd
10/1,1-dichlorosthylene nd nd nd nd nd nd - |nd nd - nd nd
11| dichloromethane 2.6 3.1 1.9 3.7 1.8 3.2 4.0 4.4 2.8 3.4
12| 3-chloro-1-propene 'nd nd nd nd nd nd nd nd nd nd
13| freon113 1.0 0.97 0.97 0.94 0.94 0.91 1.0 0.92 0.97 0.95
14 1,1-dichloroethane nd nd nd nd nd nd nd nd nd nd
15 | cis-1,2-dichloroethene nd nd nd nd ° |nd nd nd nd nd nd
16 | chloroform 0.55 0.38 0.32 0.42 0.22 0.22 0.19 0.25 0.42 0.22
17 1,2-dichloroethane 0.13 | 011 0.08 0.18 0.13 0.10 0.072] 0.20 0.13 . 0.13
18]1,1,1-trichloroethane 0.38 0.32 0.31 0.39 0.35 0.31 0.35 0.39 0.35 0.35
19! benzene 2.1 3.0 2.4 1.7 2.0 3.2 2.4 1.6 2.3 2.3
20 | carbontetrachloride 1.1 [0.77 0.73 082 | 0.85 0.73 0.81 0.83 0.86 0.81
211,2-dichloropropane nd nd nd nd nd nd nd nd nd nd
22 | trichloroethylene nd nd nd nd nd nd nd- nd nd nd
23 | cis-1,3-dichloropropene nd nd nd nd nd nd nd nd nd ‘nd
24 | trans-1,3-dichloropropene | nd nd nd nd nd nd nd nd nd nd.
25]1,1,2-trichloroethan nd nd nd nd nd nd nd nd nd - nd
26 | toluene ' 9.5 13 11 9.3 9.1 16 12 8.0 11 11
2711,2-dibromoethane nd nd nd nd nd nd nd nd nd nd
28 | tetrachloroethene nd nd nd nd nd 0.93 |nd nd nd 0.93
29 | chlorobenzene nd nd nd nd nd nd nd nd nd nd
30 | ethylbenzene 3.4 2.1 2.0 1.7 0.92 1.8 1.2 0.85 2.3 1.2
31 | m,p-xylene 1.7 1.1 1.2 101 0.58 1.6 1.1 0.61 1.3 1.0
32| styrene nd nd nd nd nd nd nd nd nd nd
33]1,1,2,2-tetrachloroethane | nd nd nd nd nd nd nd nd nd nd
34| o-xylene 1.5 1.0 1.2 0.91 0.53 1.3 (.93 0.45 1.1 0.81
35 | 4-ethyltoluene 0.82 0.81 0.90 0.56 0.39 1.6 1.1 0.39 | 0.77 0.88
36| 1,3,5-trimethylbenzene nd nd nd nd nd 0.93 nd nd nd 0.93
37]1,2,4-trimethylbenzene 1.6 1.1 1.7 1.3 0.77 3.1 2.0 0.90 1.4 1.7
38 | 1,3-dichlorobenzene nd nd nd nd nd nd nd nd nd nd
39| 1,4-dichlorobenzene 0.87 1.2 1.3 1.9 1.1 | 1.8 1.6 1.0 1.3 - 14
40| 1,2-dichlorobenzene nd nd nd nd nd nd nd nd nd nd
41|1,2,4-trichlorobenzene nd nd nd nd nd nd nd nd nd nd
42 | hexachloro-1,3-butadiene |nd nd nd nd nd nd nd nd nd nd
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Table 3 Concentration of volatile organic compounds at 7 sampling points in Nobeoka City -

_ e unit: g g/m
No. Name of VQCs Pt.1 Pt.2 Pt.3 Pt.4 Pt.5 Pt.6 PtT
1 |freonl2 3.4 3.3 2.4 2.4 %8 2.5 ¥ iab
2 | chloromethane 1.8 1.9 1.3 1.3 1.2 1.2 1.2
3 |freonlld (0.38) | nd nd nd nd nd nd
4 [vinyl chloride 23 |nd nd nd nd nd nd
5 [1,3-butadiene 2.1 2.6 1.5 2.0 nd nd nd
6 | bromomethane | nd nd nd nd nd - | nd nd .
7 |chloroethane 0.19 ! nd nd nd 0.10 | nd nd-
8 |freonll 1.9 1.7 1.2 1.2 1.3 1.3 1.3
9 |acrylonitrile 0.51 | nd nd 1.4 0.41 0.31 | nd
10 [1,1-dichloroethylene 4.6 nd nd nd nd nd - | nd
11 | dichloromethane 0.77 0.94 0.70 (0.38) (0.48) 1.6 (0.31)
12 | 3-chloro-1-propene 0.15 | nd nd 0.20 | nd nd nd
13 | freonlld - 1.1 0.70 0.47 049 | 058 0.55 0.54
14 | 1,1-dichloroethane 0,33 | nd | nd nd nd nd nd -
15 | cis-1,2-dichloroethene nd nd nd nd nd . nd nd
16 | chloroform , 0.70 0.45 0.26 0.27 0.35 | nd nd
17 | 1,2-dichloroethane 0.28 | nd nd nd nd nd nd
18 | 1,1,1-trichloroethane 0.46 | 0.28 0.19 0.19 0.21 0.21 0.21
19 | benzene 2.2 1.8 1.2 1.3 1.3 1.3 1.4
20 | carbontetrachloride 1.3 1.0 0.61 0.59 0.54 0.53 0.53
21 |1,2-dichloropropane nd nd nd nd nd nd nd
22 | trichloroethylene nd nd nd nd nd nd nd
23 | cis-1,3-dichloropropene nd nd nd nd nd nd nd
24 | trans-1,3-dichloropropene | nd nd nd nd nd nd nd
25 |1,1,2-trichloroethane nd nd nd nd _ | nd nd nd
26 | toluene ; 11 49 35 4.2 4.8 49 5.4
27 | 1,2-dibromoethane nd nd ‘nd nd nd nd: nd
28 | tetrachloroethene nd nd nd nd nd nd nd
29 | chlorobenzene nd nd nd nd nd - | nd nd
30 | ethylbenzene 0.61 0.51 0.31 0.34 0.34 0.39 0.74
31 | m,p-xylene 0.45 0.36 0.20 0.21 0.22 0.32 0.40
32 | styrene 0.21 | nd nd nd nd nd nd :
33 [1,1,2,2-tetrachloroethane 081 | nd nd nd nd nd .nd
34 [o-xylene 0.40 0.31 0.16) (0.16) (0.18) 0.25 0.30
35 | 4-ethyltoluene (0.22) (0.18) | nd nd (0.15) (0.15) | nd
36 |1,3,5-trimethylbenzene ~ 024 |[nd nd nd nd ~(0.16) | nd
37 1,2, 4-trimethylbenzene 0.58 0.37 (0.18) (0.20) 0.30 0.56 0.43
38 | 1,3-dichlorobenzene 0.24 | nd nd nd nd nd nd
39 | 1,4-dichlorobenzene 046 | nd nd nd nd 0.21 ! nd
40 | 1,2-dichlorobenzene 0.28 | nd nd nd nd nd nd
41 |1,2,4-trichlorobenzene 0.56 | nd nd nd nd nd nd
42 [ hexachloro-1,3-butadiene 0.52 | nd nd nd nd nd nd

X

() :over detection limit and under quantitative limit

L) hEfnsE, Bokdess, (LEEHE SEHRA, ¥
W, SHIFE— KRB OEREE LAY
BERE, SWREEBSRATER 11, 105
108, 1999
2) RIBURBIE~ =2 70 PHRIEBEFALIR
SRAKHIIR
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Investigation of Movement on Algae which forms Water Bloom and Microcystin

Koichi SEKIYA, Takayuki SUGIMOT O, Noritaka TOMIYAMA, Kazuko KAWANO
Ken'ichi KOUNO, and Yoichi YUGE

Abstract

The occurrence of water bloom which when attended with the eutrophication phenomenon on a

half-closed water area, causes problems such as production of poisonous materials. In addition, it

worsens the landscape and water quality, and its influence on the human body is uncertain,

In order to produce data of the bases such  as the countermeasure against the occurrence of

water bloom, we investigated Lake Nojiri which is situated in. the central part of Miyazaki

Prefecture in 1999 and 2000.

The results of investigation were as follows.

1) Various sample collecting points along the left bank of Lake Nojiri were observed for the oc--

currence of water bloom. The dominant species (third dominant species) of phytoplankton which

forms water bloom was Microcystis aeruginosa (Cyanophyceae).

2) In the case of the occurrence of water bloom, the concentration of Microcystin (RR) in sus-
pended state was 0.07xzg/¢ on the west bank and 0.09¢ g/t on the east bank. During the
non-investigation period, the concentration of Microeystin(3 isomer) was less than 0.1x g/ 0 in

suspended and disolved state at 3 points.

3) As for water quality in the case of the_occurrence of water bloom, TOC and Chlorophyll a

showed the highest value during the investigation period at all 3 points. As for other items in

the case of the occurrence of water bloom and durmg the non-investigation period, a big differ-

ence wasn't shown at any of the 3 points.

4 ) Between DO and pH, T-P and S8, Chlorophyll a and DO, and TOC, a positive correlatlon'
was reached. Between N:P ratios, and SS and T- P, a negative correlation was reached.

Key words : eutrophication, water bloom, Microcystis aeruginosa, microcystin
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BAEAHE

1 BEERROER

BRI, KOk E REEENE LI sEY

& DRI - TIRA2ZEICEE L ATHITS 3.
EHY L BXNOERN KRN &R 5 Hs» 5
EE2.3kmic il L, #KIER10.4kn0 15 3% %
LT3, BlKEBEITXIVHTKRIENKBD I,

TRROITKBOKEZVWS ATHY, FRER/KTE

HEOBBEEH LTI T VS, ¥ b0KEZEALOD
B0, RKENKZOUPTRELEL, BN & A
T%% (Table 1),

Table 1 Specification of lwase Dam

K % £ K BE N K &
EaN ¢ HARXzav2 Y-+
e NOTVAT LR L REE ATk
KR PEEREERAT AT
H ® KR OHE
BTHA IBFN424E 7 B
HHE & HBR
Y 57X 10°nd
BHAER 41X10°nd
- RARIKEE 40.37Tm (ERKI2HE3 A~)
TR EE 27.99m CERR1IED
DRI TR 354kd
Bk R 4.13nf
FRIRAR 1147.77x10° . CERRII4FE)
VBN OTHEIN | AT, BFRLET, S, EEEAT AN
WA 2B, T, SR TN, KRE,
K1, FEFE, o,
B @), EA '

B ACHAT ZEEREANERR, £7E T8
RUBER EOPKPHREOHM « (ikkh > 0ES
MABENBBFohE, FESLOKEELTIR, T-
NERUT-PIc oW TIRERIC B 2 RIS RIS
EEIT> TV, ERIVEE OERESEIE 2 h
ZN19mg/ 0, 0.05mg/0 P THY, ThFERELD
REP BB LERLTVE,

ARG, BKROEETHET Lo ED
Fry7TBELCHBEATVE. Z0Eh, BED
RHLSE, BHEETEOSBEShIwmREED, [0
Lo zUs] offcHLERTY S,

2 FaHS

ABEM S A Fig. 1 1SR LTz, i
GH Y & & EROFHEO—ETH 5 EHET 0%
S ALE T 2B A AR & L, EEAUIRA
IR - TN O BASA 1S NBIR O I & 75 - T
5. TOREGHZERE, hREUCERD 3 £4 b
EL, ENThOKERUHEYT 5 v 2 b v %28 L
e, 138, WRDOSHEOREE TOBEMESR 20
mT&H5b,

3 AR _
SEAK114E 5 H26E 45 1 A45ic108 7 H % <5t 6
[, ROFERIAE 6 AL4EH»5 2 BEI10H 3 HE
&t 3 BT - 7. ’

4 Sk

1) BE7rsvs by

Y75y by UUTF, 75727 7B <
PVTHMSHIC L BRAEET- . 75V 2 b Y OFE
i EAKGERBRA Y k¥ TIY, BEEAEH L.
BB, 737 b viy MEIEC L BEE LS DY
TiT= 1

2) 37v9¥2F Y (—RR, —YR, —LR)
KRERMZGFPTRE| 8%, »HkEE (GAFE)
CEAERE (BRB) Tk A>T,

.‘r..A. FT7T 74 X7 (SDB) k& » CEMEHIH L, Sep-

Pak¥ ) #5' VT2 ) —> 7 57 L THPLCTHRIEL
109, BEAREHC LTI, BB CBE RS,
A HGAK & ERR O #E % T WHPLCTRIE L 72,
HPLCOSARRHBIRDOEBY TH B,
#1'5 & : Mightysil RP-18/4.6X 150mm
BB : pH3.0 0.05mol ) ~ BB/ MeOH (44/
56), 1md/5%
F—7 v 40C
BeHigs c UVRRINES, 238nmBRT 7 4+ F ¥ 44— F
7 LA KRS, 238nm
HEAE 2040
3) KEEE
pH, DO, SS, T-N, T-PEUTOCI >\ TiJIS
EOIBEESTRIEL, 2007 4 valc>VTIEEK
AR RS ICHE U THIE L 7.
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Fig. 1 Points of collecting samples'
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AERRRUER

$%§u$m1%6nt?-y&%Me2~5m
ALt '

1 74 30RERKR
TAIRERC B Y 2B ER CHEMEE R £ F
g. 2 RUFig. 3 1Tk L 1=,

SEERIVE 6 H15HIC 74 I ORAESRIBTHRE S 1L

e, ZhPUAOBEEMMbRBEES Wb -k &
AV PRCARBLE, 3HL VI ELBIBLEBIR
Attheya®, %52 B 5 iIMelosiraBTH - 1245, &
3 BRI VT IIPER M Microcystis aeruginosa T,

hREUCHRECryptomonasBTH - 1. 74 3 4K
79y¢bzmﬁﬁﬁ(%3ﬁﬁﬁ)ﬁMmmw@
aeruginosa TH Y, BEE TRV AnabaenalE b
DTS BSERINT.

T A A RERUA OHENM b, BEE IS
BOBLEETH- .

2 IZBVRFV
TA aIREROBRFERCBEEICSTE Y 70y
F A YORR, YR, LREEMZERIZ, HEEIc-
WTRARNSERZTN0.1ug/ 0 X 0.09ug/t B
H), 0.lug/ 0K 0.1ug/0 kil rhih 3 24
FEH01ue/ 0 Kifh, HENEREN01ue/ 0 Kilh

Table 2 The weather situation during the investigation period”

Sampling date Sampling points ~ Weather Rainfall to the sampling days
West bank Cloud 5/23:82mm
1999. 5. 26 Center Cloud 5/ 24:49m;n'
: East bank Rain 5/26:21mm
West bank Rain o
1999. 6. 15 Center Rain g;i;jgﬁﬁn
East bank Cloud ’ :
West bank Rain -
1999. 7. 29 Bt foin zggTZiéﬁiﬁnﬁo 5
East bank Rain i ‘
West bank Fine
1999. 8. 23 Center Fine 8/23:12mm
East bank Fine
West bank Rain i
1999. 9. 20 .Center Rain 9/16~20:79mm
East bank Cloud
West bank Fine
1999. 10. 7 Center . Fine 10/6:5mm
East bank Fine
West bank Fine
2000. 6. 14 Center Fine 6/11~13:32mm
East bank Fine
_ West bank Cloud
2000. 8. 8 Center Fine
East bank Fine
West bank Cloud
- 2000. 10. 3 Center Fine 10/1~3:26mm
East bank Fine

The rainfall was recorded at the Kobayashi Observation Place of the Miyazaki Local Weather Bureau
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Bl ThUAOEELR, BERERUSELE
BRIESL b EDIRUBEICO>VTOIug/ 0 KikT
B, ;

3 IKEfHE

BRI IC S i 3 EKEEE OZH £ Fig. 4 1
L, -

3HBA VP EOBWEPRABLCRIL L S ISKEZE
BERLE. | e
'-7¢:%$ﬁ®mgﬁﬁwﬁhf,ﬂm&0¢u

B74vald 3RS Y b ESHEBIEEBLCRLE

hﬁ%%b.DO%%ﬂEﬂhT%hﬁ%%Lt.T
P%%h@ﬁ%ﬁLtﬂ,TNﬁ?#j%iﬁﬂﬂQ
REBHOEB & £ W IE LIS Sh sk 1,
CNSOBMEMAROVTH, 3R hEbT AT
SR & T WL ORERIRIh & ORI 0T B Iz A & £
HERA SR - 72, :
HEMMHI< B 3k, pHRUSSO 3 #4 ¥ ¢
$ﬁﬁ(mT,ﬁﬂﬁ&%?)m%n%nﬁzt,m?
KU Tng/0 TH-7 (Table 6). T A 3R
BY 3N OOFHEREATNIIC, 80K
mg/ 0 TH -7z,
TAIAREOBERAD 2L LTEL $iF5hBkE

Table 3 Identification of the species of phytoplankton

Sampling | Sampling . Phytoplankton
date pomts First dominant species | Second dominanat species Third dominant species
West bank | MelosiralB (8 3% Pandorinal& (8858 % | AsterionellaB (EEaa) %
1999. 5.26 | Center | MelosiraJ (REMENE) 3¢ Pandorinal& (R38R) % | Asterionella)E ) %
East bank | MelosiralB (EEM¥E) % Fandorinal® (880 % | Asterionellal® (EESERD ¢
West bank | Attheyal® (358 MelosiralB (E:30E) Microcystis aeruginosa (B5550)
1999. 6.15 | Center Attheya® (BEEEER) Melosiral® (EEBEIR) - | Cryptomonas|® (18t HEE 448
East bank | Attheya/@ (€55 %)) Melosiral® (B35 Cryptomonas/g (18 B¥EE i558)
West bank —
1999. 7.29 | Center * * *
East bank * *
: West bank | Hormidium/B (i3835) Melosiral® (EEiE%E) Pandorinal® (55
1999. 8. 23 | Center Hormidiuml® (G358 Melosiral® (B35 =
East bank | Hormidiuml (§i5) Melosiral® (EEpESE) -
West bank | Pandorina® (G98) | Hormidium/ €550)) -
1999. 9.20 | Center Hormidium/B (iG55 = =
East bank | PandorinalB (G35 Hormidium|8 (385 =
West bank Ch.lamydomonasﬁ (FER Hmmt‘dz‘umE (FRE) Pandorinal® (G35
1999. 10. 7 { Center ° Hormidium/@ (F355) Chlamydomonas B (i3 55) -
East bank | HormidiumB (E05) Chlamydomonas|& (i3 %38)| Pandorinal& (FEE)
West bank | Hormidium/& (i35 NitzschialB (EEEE) -
2000. 6.14 | Center HormidiumlB (G&5) Pandorinal@ (GGEE%H) -
East bank | Hormidium/B ({33355) Pandorinal® (R3S =
West bank | Melosira/§ (L) Hormidium& (&350 Acanthosphaeral® (355
2000. 8. 8| Center MelosiraJ& (BE#e¥E) Carterial® (3 Hormidiuml@ (i)
East bank | Melosiralf (E:#0) Carterialg (13358 Pandorinal® (§F55)
West bank | Melosira/® (EE3E%) Nitzschial®, (B3RS0 Cryptomonas/g (B MELR)
2000. 10. 3 | Center Melosiral@ (E:359) Nitzschiol@ (Bl Cryptomonas/& (8 ta$EE k)
East bank | Melosiral® (B Nitzschial® (BEEiE) Pandorinal® (G

¥ : Qualitative identification of the species by the
* 1 It wasn't _ collect !

— : It wasn't possible to identify the species
!

way of collecting samples in the plankton net

possible to collect samples because of the rise of Lake Nojiri
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K2WTIE, 20CLLEIR: 3 L HERCESEL SO
BATE - CTRENEEL, 74 aREIERNICK
BPE0wbhTw3, Lbl, HEMdE0ceE
TH - it b hb b THEE X R E 51 ©
HD, TAIRERIERESE 2B 58T caL
L, BERERBROAEIBEETH -7 (Table
3RUTable 5). COZEhd, «OHSTRAR
RERFOMMEHIRATF L L > TOHVL T L& hE
Aohd, COXIBREHOSETE, FSv sty
BEAHFEKPOT-NRUT-PETCKEX MBS T LA
A3V LEhTw3,
PHEEDWTR, 75 v b vERESHABE B IK
P DR ERI LEBIIOAKETT - 1858, #iEk

Table 4 Analytical results of Microcystin

HOpHAS ERT 2 EEZ 503, COpHO FHIck -
T, KB TOBMEDRBRY b HH,CO:, HOOy
RUCO,'" 0T, HCOy RUCO, > D& HE
(755, BEEBHBECERSEICHE L THCO,
XL COBRMBHRDE L, BOpHD b & ciRER
HOMBEHRN' tashTtwd, chooREBico
VWTRAHAERIT > TR WY, 74+a%EED
pHIZAEMRKh OES@ET 112k 8.0TH b, /A
HRIc 8 2pHOBEBIISTCH > it b b
TEERIBERS NS > (Table 3% U Table
5). DF 0, pHHM8TL D H{EVSID & X, &
BEIEEE (R &L CBEShECcEhs, 7
NEDLFEVBTO L X REBBIHENAS ICBE

Microcystin
Sampling | Sampling :
dit e Disolved state (ug/ () | Suspended state (1g/ ()
RR YR LR RR . YR LR
| West bank <0.1 <0.1 + <04 <0.1 <0.1 L %01
1999. 5.26 | Center <0.1 <01 <0.1 <0.1 <0.1 <0.1
East bank <0.1 <0.1 <0.1 - <01 <0.1 <0.1
West bank <0.1 <0.1 <0.1 <0.1 (0.09) <01 <0.1
1999. 6.15 Center <0.1 <0.1 <0.1 <0.1. <0.1 - <0.1
East bank <0.1 <0.1 <0.1 <0.1 (0.07 <0.1 <0.1
West bank <0.1 <0.1 <0.1 <0.1 <01 <0.1
1999. 7.29 | Center ' * * * * * *
East bank * * * * % *
West bank |  <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
1999. 8.23 | Center <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
East bank <0.1 <0.1 <01 <0.1 <0.1 <01
West bank <0.1 <01 <0.1 <01 <0.1 <0.1
1999. 9.20 | Center <01 <0.1 - <01 <0.1 <0.1 <0.1
East bank <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
West bank <0.1 <0.1 <0.1 <0.1 <0.1 <0.1-
1999.10. 7 | Center <0.1 <0.1 <0.1 <0.1 <0.1 <01
East bank <01 <{0.1 <0.1 <0.1 <0.1 <0.1
West bank <0.1 <01 <0.1 <0.1 <0.1 <0.1
2000. 6. 14 | Center <0.1 <0.1 <0.1 <0.1 <0.1 <{.1
East bank <01 <0.1 <0.1 <0.1 <0.1 <0.1
West bank <0.1 <0.1 <01 . <0.1 <0.1 <0.1
2000. 8. 8 | Center <0.1 - <01 <01 . <01 <0.1 <0.1
_ - East bank <0.1 <0.1 <0.1 <01 <0.1 <0.1
West bank <0.1 <0.1 <0.1 <0.1 <0.1 - <0.1
2000. 10. '3 | Center <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
- East bank <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

*: It wasn't possible to collect samples because of the riée of Lake Nojiri
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ENDLMERAINAD, FRICEEDE D - 1=,

TAIRERICB Y 5881, HEHEhOEYRE
Tug/ L DLEEED1lng/ 0 TH 7 (Table 5).
Table 2 lRLALS i, T4IRELTELE 0
KRRULBWRTH 0, FEHSED O DmHs
ED TS 5 DSSOFWHBT-NR UT-POBEETT4
SlEEL, TAIRECEEEIONS L,
7#3%&%&%@%%%%¢t3@6%@%&@
B1omg/ L THoflcbhhrbod, COEXiE74
DR L isdp o e,

T-N, T-PRU7 0w 7 ¢ bad BB OEY
@iz ehehlsng/ 0, 0.058ug/ 0 BT ug/l Thb -

Table 5 Analytical results of water quality

7o (Table 6). ERBLOEEDDHDOF L 3TN,
T-PRU7 oo 7 1 LaDERHEEIR 2N Z10.150g/
0, 0.02mg/ ¢ BRU2Bug/1Thsc & e it 3
&, COMRREICERBMIGEVRBIBhhTu
BEVRT, TORBOBET, T4 IRERIC BT
TN, T-PRUZ av 7 LadEHEIZZhEh
1.omg/ 2, 0.088mg/ 0 ‘US0ug/0 TH-1. “ho
EOWTENENOFEHIMP OEEME E i L« 2
5L, TNRZOVHBELD bEFED 745, TP
RUI7007 4 VallEWODFHEL D & 2 {213 &
Bt oz, N/PHICoWTH, BEMEHOTHIES]
BT A IREICE Y 2 EEEITED & 2E5FVE

Sampling | Sampling |Sampling emperaturel te‘,nﬁ;'atef H DO 8S T-N | T-P | TOC (Chlorophyll a
date points time (C) ;{)%r% o' I (mg/0)| (mg/0) | (mg/0)|(ng/0)|(mg/0)| (ng/t)
West bank| 10:32 22.6 20.7 7.6 8.8 8 1.8 0.071 3.1 12
1999. 5.26 [Center 11:00 22.6 20.5 7.9 9.1 5 1.9 0.076 25 16
FEast bank | 11:15 22.6 20.7 7.7 8.5 7 1.9 0.089 3.2 18
West bank| 10:30 26.1 23.8 8.0 11 14 1.5 0.077 4.7 56
1999. 6.15 |Center | 10:45 26.1 23.0 8.0 11 11 1.6 0.098 5.0 - 48
East bank | 11:00 26.1 22.5 8.1 11 10 | 15 0.088 45 47
West bank| 10:06 25.6 215 6.2 8.2 15 1.9 0.075 1.9 3.4
1999. 7.29 |Center * 25.6 * * * * * * * *
East bank | * 25.6 * * * * * * * *
West bank| 10:27 32.0 25.0 7.2 | 10 8 1.8 0.037 1.7 11
1999. 8.23 [Center 10:45 32.0 26.7 7.3 9.2 4 2.2 0.040 1.7 10
East bank | 11:00 32.0 25.2 7.3 98 3 2.2 0.040 1.7 14
West bank| 11:15 29.6 26.5 6.4 9.3 14 1.9 0.10 2.5 25
1999, 9.20 [Center 11:00 29.6 25.8 7.5 8.8 14 1.8 0.09§ 2.4 19
' East bank | 10:35 | 29.6 25.4 78 | 87 | 14 20 | 010 | 21 | 40
West bank| 10:40 25.1 24.1 7.7 10 3 2.3 0.037 2.1 19
1999.10. 7 |Center 10:50" 25.1 24.0 7.9 10 4 2.3 0.035 1.7 17
East bank | 11:00 25.1 23.56 8.0 10 6 24 0.039 2.1 21
West bank| 10:31 31.0 24.0 7.2 8.8 2 1.3 0.050 1.8 | 5.4
2000. 6.14 |Center- 10:50 31.0 . 24.3 7.1 8.9 3 1.4 0.050 1.7 7.3
East bank | 11:05 31.0 23.3 7.2 8.8 3 1.4 0.049 2.1 7.9
West bank _ 10:05 33.6 27.5 8.7 12 6 1.3 0.036 3.4 29
2000. 8. 8 [Center 10:15 33.6 275 8.7 12 6 1.2 0.039 3.3 a2
East bank | 10:25 33.6 28.5 8.6 12 6 1.2 0.041 2.6 34
West bank| 10:55 27.0 23.8 8.4 10 3 1.7 0.029 1.5 18
2000.10. 3 [{Center 11:05 27.0 23.4 8.6 10 3 1.7 . 0.029 2.3 24
East bank | 11:19 | 270 23.7 86 | 10 3 18 | 0.032| 17 23
Average value during the invesiigation period 28.1 24.2 7.7 9.8 7 1.8 0.058 25 22

g*: It wasn't possible to collect samples because of the rise of Lake Nojiri
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BTH-7, :

T-N.T-POBIREAEATH B E, Fig. 5icqilik
I, TAIRERICIIT-NALSmg/ 0 © & TP
0.088mg/ ¢ TH Y, T-NiZREKIEVWES cEY 3
B, TPRAKMIEVES KBTS L0 #, &
T-NEUT-PEN/PHOBIREATHS L, Fig. 6%
OFig. TISR L7z k3 ie, 74 3 REBI T NALS
mg/ ¢ RUT-PA50.088mg/ 0 D & EN/PHHBITTH B
T-NEE@EHIEVES IKBL, »oT-PRLEKIC
BOIES BT 5 E EN/PHIZS S EVEERL 7,
CNODTEDDT A IRERIIE, MicrocystisiB
BT-NEWRY AL C i & oz s n-

7007 4 VabN/PHOBKREATASZE, T4
IFRERFITE s a7 4 vadSi0ug/t & EN/PH
B17TTH -7 (Fig.8). N/PHUZITE D LE W2,
N/PHBI0UT oA, 4+RbbNFIRE TR oo

74 Naldi0ug/ 0 LIET, £ CRICESENE
HHIZIE B L VbbNTVEC EIFEVEEA Gmf.

4 FEBER

17 mYRAF v EERKEEHE & OERIc> VT,
370 YRAFYBENIueg/l RiEROTERLE
o iz,

BCFHREEE ICB 1 2 R/KEH B R oEEEK
ZTable 7R L 7.

DO&pH, T-PESS, 2087 4 adDORUTOC
LOMicik W ERIEOMBISA S I, 2 h 5ok
BicowWTild, FLLTH5 V2 b vORSHKOLE
ICHXRT B EEL SN,

7, N/PHESSRUT-PEOMic3EhEnEon
El e '

Table 6 Comparison between each water quality items in the case of the occurrence of water bloom

tem‘;:;g'?m | Ge/t) | Ga/t) | aaje) | NP ration Ctlororbal o

Average value of 3 points :
{i}r; 1‘;“}?1&9t ec;a,sl;al 00;' mthe occf_urrence_ 23.1 8.0 11 1.5 0.088 17 50
(?Jg;ggetlﬁeali%eve?siigaggﬂts 24.2 T 7 1.8 0.058 31 22 |
period ' : '
Digndes o i - ~ = 015 | 0020 8 2
Table 7 Correlation coefficient between each water quality items
Temperature 1.000 n=25
Mater e | 083 1.000
pH 0.016 0.197 1.000
DO 0.342 0.519 0.7112| 1.000
SS —0.138 —0.016 | —0.321|—0.084| 1.000
T-N : —0.4_52 —0.248 | —0.283 | —0.418| 0.005 1.000_
T-P —0.327 | —0.291 |—0.364|—0.313| 0.800 —0.010 | 1.000
TOC —0.210 —0.126 0.310 0.497]. 0.458 { —0.393| 0.519| 1.000
Chlorophyll a|] —0.044 0.1_88 0.525| 0646 0.452|—0.261{ 0374 0.789 1.000
N:P ra.tiqs 0.002 0.124 0.246) 0.107| —0.639 | 0.534 | —0.822 | —0.585 —0.336 1.000 _

Temperature :ﬁ%ﬁfgﬁmm pH DO SS . TN T-P TOC “Chlorophyll“a N:P ratios
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!

1999.6.15. The whole view of points of collecting samples which were seen from

Fig.

1999.6.15. East bank . Expansion of

1999.6.15. West bank. Expansion of

the west bank. Light green band shape were confirmed in the surface of the water

1999.6.15. Center. Expansion of

the surface of the water the surface of the water

the surface of the water

2 . Photographs in the case of the occurrence of water bloom at points of collecting samples
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1999.6.15. West bank Magnification ( X 100)

Microcystis aeruginosa
(qualitative identification of the species by
the way of collecting samples in the plankton net)

1999.6.15. Center ' Magnification ( % 100)

Microcystis aeruginosa st
(qualitative identification of the species by
the way of collecting samples in the plankton net)

Fig. 3 Photographs by microscope
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Fig. 4 Seasonal change of water quality items during the investigation period
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Fig. 7 Relationship between T-P and N:P ratios
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