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GELERFR .
+ Kimiko Kawano, Yoichi Minamishima*!
Detection of Rubella Virus—Specific Polymeric
Immunoglobulin A by Enzyme—Linked Immuno-
sorbent Assay in Combination with Strepto-
coccal Pretreatment of serum . :
Journal of Clinical Microbiology, 30, 1899— 1901,
1992

*! Miyazaki Medical College
An enzyme—linked immunosorbent assay com-
bined with étreptococcal treatment of serum was
assessed for its ability to detect serum polymeric
immunoglobulin A. This technique detects ru-
bella virus—specific polymeric immunoglobulin

A antibody, which appears for only a short time

after infection, and it is useful for serodiagnosis

of recent rubella virus infection.
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Epidemiological study of Enteropathogenic E. coli in Miyazaki Pr(;fecture.
Kimiko KAWAMO, Nobutoshi JO, and Toshitaka YAGI

From July of this year, a bacterial investigation of entéropathogenic E. coli was started in Mi-
yazaki prefecture under the national surveillance system of infectious diseases. Fecal samples from
patients with diarrhea were collected from 3 children’s hospitals in Miyazaki city, and used for
detection of enteropathogenic E. coli. As a result, only one verotoxin—producing E. coli{ VTEC)
was isolated from 43 samples collected from july to December, 1992, The VTEC isolate was a
serotype 0157:H7, produced VT2 toxin, and was sensitive to all drugs examined. The isolate pos-
sessed three plasmids of 90kbp, 5.5kbp, and 3.3kbp. ‘

-

Key words : E. coli, VTEC
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Table 1. Monthly detection of enteropathogenic E. coli in 1992 .

Month 7 8 9 10 11 12 Total
Number

of 10 6 10 7 4 6 43
Samples
VTEC 1 0 0 0 0 0 1
ETEC 0 0 0 0 0 0 0
EIEC 0 0 0 0 0 0 0
EPEC 0 0 0 0 0 0 0

Table 2. Age distribution of patients with enteropathogenic E. coli in 1992 .

Month 0 1 2 4 5 6 =< Unknown Total
Number

of 5 2 6 4 4 11 4 43
Samples
VTEC 0 0 0 0 0 0 0 1
ETEC 0 0 0 0 0 0 0 0
EIEC 0 0 0 0 0 0 0 0
EPEC 0 0 0 0 0 0 0 0




Table 3. Property of the VTEC isolate and clinical Fig.2 Plasmid profile of the VTEC isolate

symptoms of the patient. 1:R40a
1. -Property of the VTEC isolate 2:NR1
Serotype O157: H7 3:RN3
Toxin VT2 4:V5H17
Drug sensitivity Sensitive to AM, KM, TC, 5:VTEC EDL932
Mimo, CL, CEX, SM, FOM 6:VTEC 0157:H7 from a cattle(1990—1991)
and NA(<12.5zg/ml). T:-VTEC the Isolate
2. Clinical symptoms of the patient 1 2 3 4 5 6 7

Diarrhea without bleeding
Stomachache

Spiritless, Poor appetite
Feverish, 38.7—40.4°C

HUS was not caused.

FRUEIZRBEIEEENTHEITBE L Bh - Tt
DSBS N FTRIBHEKBE G I -0 &
BHRBEABEI TV FETH S,
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Influenza ebidemic in Miyazaki Prefecture in Fiscal Year 1992

Kyoko OHURA, Syuji YOSHINO, and Toshitaka YAGI

In December 1992, influenza viruses type B were isolated from 8 of 16 throat washes of epidemic

influenza in Hyuga, northern part of Miyazaki Prefecture. Continuously, from January to Feb-

ruary 1993, influenza viruses type A(H3)and B were isolated from 13 of 52 throat washes of epi-

demic influenza in the various districts of Miyazaki Prefecture.

And further more, influenza viruses type A(II3)and B were isolated from the nasopharyngeal

specimens collected at the surveillanse stations.

On the other hand, 38 of 61 patients were diagnosisted serologically by the HI tests with the

paired sera. But, it was shown that HI antibody titers of 8 of 38 serélogically positive specimens

increased significantly only to the isolates in Miyazaki prefecture, not to strains delivered from

the National Institute of Health.

Key words : influenza epidemic, influenza virus, type A(H3) , type B
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ERENICHE VTR, ERAFEIZA PEICH EEE BEREDOEY -7 39— RAF5 VAEEAYS - OBEE
ERONERTESEERNDOA V7V o PREEED BEOE—-7E—H LTV £/, SEEORGH
SEBRROEHENH Y, 2H8HE T, 12,6094 MBI NEE D6fE, BERBVEEOBEOHENT
DEEREDRE TS > 72 (Table 1) /NERTD Bt

Table1 Incidense of epidemic influenza in Miyazaki Prefecture, Dec. 1992—Feb. 1993 .

No. of  No. of No. of No. of Measures

Facilities Facili- Regist- Patients Absentees No. of the closed
-ties -rants : schools grades classes

the primary

school 67 29444 9013 3277 1 11 5

the junior

high school 25 9581 3592 1078 1

others 1 25 4 1

Total 93 39050 12609 4306 1 12 5

2. A LANBEE MBS REEE kSN, FRFROKOBEILOMWTEN VR

FBERKBU AL TN Y EEEEESZL O MNobA 7T FBEPNSEE SN (Table 2,
LSVENSA VT AT Y BRI A(HS) B 3

Table 2 Isolation of influenza viruses from the nasopharyngeal specimens in sporadic cases,
Miyazaki city, Dec. 1992—Feb. 1993 .

the day after

sampling age sex onset isolation(type) clinical diagnosis
26.Dec. 92 2 M 3 +(B) Hand foot and mouth disease
8. Jan. 9% 34 F 4 +(B) Influenza
19. Jan. 93’ 8 F 3 + (A(H3N2)) - Influenza
21. Jan, 9% 32 - F 5 + (B Influenza
12, Feb. 93’ M 2 +(B) Influenza
24.Feb. 93’ 1 M 7 - Influenza
+ ; positive, — ; negative

Table 3 - Identification of isolates by influenza hemagglutination inhibition test

A/Yamagata/32/80 A/Beijing/352/89 A/Siga/2/91 A/Brazil/02/91 B/Bangkok(BK)/163/90

antigens (HIND) (H3N2) (H3N2) (H3N2)
A/Yamagata/32/89 512 <32 <32 <32 <32
A/Beijing/352/89 <32 1024 512 512 <32
Reference A/Siga/2/9t <32 512 512 256 <32
A/Brazil/02/91 <32 256 512 512 <32
B/BK/163/90 <82 <32 <32 <32 128
B/Miyazaki/179/92 <32 <32 <32 ‘ <32 128
B/Miyazaki/ 1/93 <32 <32 <32 <32 128
Isolates  A/Miyazaki/ 5/93(H3) <32 32 256 256 <32
(Sporadic  B/Miyazaki/13/93 <32 <32 <32 <32 128
case)  B/Miyazaki/63/93 <32 <32 <32 <32 128




EHMBEM TR, IPVEARRLC0MEED S B, BRI 14k, ABBENTHROBES 172 (Table 4, 5,
SHEZRDEHZD AN VENSA YT T F T AR 6, 7

Table4 Virological and serological examination of patients with influenza—like disease

Virus isolation HI test
No. of _No. of isolates from No. of No. of significant increases
Samgling Epidemic case samples MDC Beg Type _paired sera ACH3) B
Dec. 92 K ps*! 8 3 1 B 7
. (Hyvga)
Dee. 92 1 ps 8 5 3 B 7 0 5
) (Hyuga)

Jan. 93 0 nd*® 5 4 1

(Nlchlnan) i
Jan. 9% 2 nd ACH3) 5 5 0 P

(Kobayashl) i
Jan. 93 5 nd B 8 0 4 :

(Nobeoka) :
Jan. 9% 8 1 nd ACH3) 7 2 0 i

(Mlyakonow) i
Jan. 93 Tp 6 0 nd 5 1 0

(Takanabe)
Jan. 93 Hp 5 2 nd ACH3) 5 4 0

(Kushlma)
Jan. 93 jhs*? 8 1 nd ACH3) 6 3 0

(Takachlho)
Feb. 93 5 2 nd ACH3), B 5 3 1

(Takaoka)

Total 68 21310 4 60 22 16

¥1:primary school, *2:junior high school, ¥3:not done

Tabie5 ldentification of isolates by influenza hemaggiutination inhibition test

A/Yamagata/32/89 A/Beijing/352/89 A/Siga/2/91 A/Brazil/02/91 B/Bk/163/90

antigens (HIND) (H3N2) (H3N2) (HaN2)

A/Yamagata/32/89 4096 <32 <32 {32 <32

A/Beijing/352/89 <32 1024 1024 512 <32

Reference  A/Siga/2/91 32 512 2048 512 <32
A/Brazil/02/91 <32 256 1024 512 <32 l

B/Bk/163/90 <32 <32 32 <32 1024

B/Miyazaki/165/92 - <82 <32 _ <32 <32 256

Isolates  B/Miyazaki/166/92 <32 ‘ <32 <32 <32 256

B/Miyazaki/167/92 <82 <32 <32 <32 64

(Epidemic  B/Mivazaki/171/92 <32 <32 <32 <32 512

case) B/Miyazaki/172/92 <32 <32 <32 <82 256

B/Miyazaki/173/92 <32 <32 <32 <32 256

B/Miyazaki/174/92 <32 <32 <32 <32 512

B/Miyazaki/175/92 <32 <32 <32 <32 256




Table 6 Identification of isolates influenza hemagglutination inhibition test

A/Yamagata/32/89 A/Beijing/352/89 A/Siga/2/91  A/Brazil/02/91 B/BK/163/90

antigens (HIND) (H3N2) (HaN2) - (H3N2)

A/Yamagata/32/89 512 <32 <32 <32 <32
A/Beijing/352/89 <32 1024 512 512 <32

Reference  A/Siga/2/91 <32 512 512 256 <32
A/Brazil/02/91 <32 256 512 " 512 <32
B/BK/163/90 <32 <32 <32 <32 128
B/Miyazaki/21/93 <32 <32 <32 <32 128

Isolates  B/Miyazaki/22/93 <32 <32 <32 <32 128
(Epidemic  B/Miyazaki/24/93 <32 <32 <32 <32 256
case) B/Miyazaki/26/93 <32 <32 <32 32 128
B/Miyazaki/27/93 <32 <32 <32 <32 128

TableT ldentification of isolates influenza hemagglutination inhibition test

A/Yamagata/32/89 A/Beijing/352/89 A/Siga/2/91 A/Brazil/02/91 ‘B/BK/163/90

antigens (HIND) (HaN2) (H3N2)

A/Yamagata/32/89 512 <32 <32 <82 <32

A/Beijing/352/89 <32 1024 512 512 <32

Reference  A/Siga/2/91 <82 512 512 256 <32

A/Brazil/02/91 <32 256 512 512 <32

B/BK/163/90 <32 <32 <32 <32 512
AMiyazaki/15/93(H3) <32 256 256 256 <32
A/Miyazaki/16/93(H3) <32 128 » 256 512 <32
Isolates  A/Miyazaki/31/93(H3) <32 128 256 512 <32
(Epidemic  A/Miyazaki/43/93(H3) <82 128 128 128 <32
cases) A/Mivazaki/45/93(H3) <32 128 128 256 <32
AMiyazaki/49/93(H3) <32 64 128 128 <32
A/Miyazaki/60/93(H3) <32 128 256 512 <32
B/Miyazaki/61/93 <82 <32 <32 <32 128

o, MEZMNTHEECILD S LB TEERS BTHEOHIFADO LREZRL - HEBLZDI L, 8
AV EASERIC T 2 BEEOHIFUE ER(BE : 164, BINERCH L TOAEREOTELEERL, D2
AFER 218, BRUAFEE 1 14) PRoh, & WHTIES A0 RITRICABEROAREE LTHVY S T
BDAL v INT U FRIBREICARTER Y (L2 EDYBEWETER L/ (Table 8, 9) .
FBBEARITTH L I ENERIN. 35,



Table8 H! antibody titers of serological positive patients for influenza type A(H3N2)

HI antibody titers anti

A/Beijing/ A/Brazil/
352/89 A/Siga/2/91 02/91 Isolates Isolation
Patient No as cs as [ as cs as cs of virus
Nichinan-2 128 512 64 258 64 256 —
Nichinan-3 128 2048 64 4096 64 1024 —
Nichinan-4 128 2048 64 512 64 512 —
Nichinan-5 64 512 32 256 32 128 —
Kobayashi-1 128 1024 128 512 128 512 —
Kobayashi-2 256 2048 128 1024 128 1024 +
Kobayashi-3 128 256 64 256 64 256 +
Kobayashi-4 128 512 32 256 32 128 -
Kobayashi-5 64 512 64 256 64 258 —
Miyakonojo-2 128 1024 128 512 128 512 —
A/Miyazaki/31/93
Miyakonojo-7 1024 2048 512 1024 1024 2048 512 2048 —
Takanabe-1 512 1024 256 512 2586 512 128 1024 —
Kushima-2 256 1024 256 512 256 512 A/Miyazaki/43/93 +
Keshima-3 1024 2048 512 1024 512 1024 258 1024 —
Kushima-4 512 512 128 128 128 512 +
Kushima-5 64 256 64 128 64 256 -
A/Miyazaki/49/93
Takachiho-3 256 512 128 256 128 256 32 128 +
Takachiho-6 256 512 128 256 128 256 64 2586 —
Takachiho-8 32 256 16 128 16 128 —
Kunitomi-1 256 1024 128 512 128 512 -
Kunitomi-2 128 1024 64 512 128 512 -
Kunitomi-3 64 256 32 512 64 1024 +

Table9 HI antibody titers of serological positive patients for influenza type B

HI antibody titers anti

B/Bk/163/90 Isolates Isolation
Patient No as cs s cs of virus
Hyuga-2 128 1024 -
Hyuga-3 128 512 -
Hyuga-4 32 256 -
B/Miyazaki/171/92
Hyuga-5 128 256 128 512 -
Hyuga-8 256 1024 +
Hyuga-10 512 2048 —
Hyuga-13 256 8192 +
Hyuga-14 128 8192 +
Hyuga-15 2586 512 +
Hyuga~16 64 512 +
Nobeoka-3 64 1024 +
Nobeoka-4 <16 1024 +
Nobeoka-6 32 2048 +
B/Miyazaki/26/93
Nobeoka-8 128 256 32 256 -
Nichinan-2 32 128 -
Kunitomi-4 <16 256 =+
B/Miyazaki/63/93
93063 <186 512 <16 2048 +
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Survey of Oxolinic Acid in Vegetables

Kazunori ONO, Yuzo YAMAMOTO, Eri SONODA, and Osamu TAKEDA

We estimated the use of oxolinic acid(OXA) for a pesticide applying to vegetables. A solid phase

extraction minicolumn (Bond Elute Certify I7") was utilized for purification. OXA was analyzed

by HPLC—PDA ‘monitoring two maximal wavelengths. One of maximal wavelength was set at

262nm, and another was 322nm. The recovery of OXA added to cucumbers at the level of 0.2 4 g/

g was 92.2+2.4% (262nm, N=5) .

We applied this analytical method to several current vegetables in Miyazaki Prefecture. Eventu-

ally none of the OXA was detected in this survey.

Key words : oxolinic acid, vegetables, high performance liquid chromatography solid phase ex-

traction, Bond Elute Certify II ™
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Fig. 1 HPLC-chromatograms and UV—spec-

trum of OXA standard

Table1 Recovery of OXA from spiked cucumber
Mean(%¥) = S.D.*
Wave length - 262 nm 322 am
Heated 130.8 *+ 4.4 125.7+ 5.1
Not heated 92.2 £ 2.4 91.9% 3.1
X N=5



50!
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Fig. 2 HPLC—chromatograms and UV-—spec-
trum of control sample(Not Heated)

| S, —

Fig. 3 HPLC~-chromatograms and UV-—spec-
trum of spiked sample(Not Heated)

The peak of OXA(R.T.=5.007)was distinguish-
able from the other peak(R.T.=5.401)

Fig. 4 HPLC—chromatograms and UV-—spec-
trum of control sample(Heated)

G 3 W = »io
Fig. 5 HPLC—chromatograms and UV-spec-
trum of spiked sample(Heated)

It was not distinguishable between the peak of
OXA and the unidntified substance(R.T.=5.168;
see Fig. 4)



2. BFEANDOXAERERE
BEENICTIEYT 2B RUBRKICOVTEEICL S
OXADSAHr %47 - 7z(Table 2).

Table 2 Analysis of OXA from vegetables on
sale in Miyazaki Prefecture

the number of samples  detercted
Cucumber 4 N.D.*
Chinese cabage 2 N.D.
Allspice 6 N. D.
Potato 2 N.D.
Spinach 2 N.D.
Cabbage 2 N.D.
Eggplant 2 N.D.
Tomato 2 N.D.
Watermelon 2 N.D.

¥ N.D. : Not detected(<0.02ppm)
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Determination of o—~Phenylphenol, Thiabendazole and Diphenyl in Citrus fruits
by Solid—Phase Extraction/HPLC

Eri SONODA, Yuzo YAMAMOTO, Kazunori ONO, and Osamu TAKEDA

A simple and practical method was developed for the o—phenylphenol(OPP), thiabendazole
(TBZ) and diphenyl{(DP) in citrus fruits by high performance liquid chromatography(HPLC)
with fluorescence detection.

The drugs were extracied with acetonitrile, followed by a SEP—PAK alumina N clean—up pro-
cedure. The HPLC separation was carried out on an Inertsil ODS—2 column using an acetonitrile
—Mcllvane buffer(pH=2.2) —methanol(40 : 35 : 28)mixture containing 0.026M sodium 1-laurylsu
Ifate as a mobile phase. The fluorescence detector was operated at an excitation wavelength of 270
nm and an emission wavelength of 330nm.

The recoveries of OPP, TBZ and DP added to citrus fruits was 64.0~85.3%, 81.3~92.7% and 60.3
~81.7%. The detection limits of OPP, TBZ and DP in citrus fruits were 0.1, 0.1 and 0.5ng / ke.

Key words : o—phenylphenol, thiabendazole, diphenyl, high performance liquid chromatography
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Comparison of solvent for extraction of o—phenylphenol, thiabendazole and diphenyl

incitrus fruits

Recovery(¥)* = S. D

acetonitrile Etyl acetfate Methanol

Gragefruit

PP 124, 7%+13.3 77.0*+ 5.8 192. 5+ 84.4

TRZ 97.3+ 3.2 87.0% 2.0 231.5%+128.0

DP 81.0% 7.0 65.6% 4.4 68. 1% 55.2
Oranﬁe

PP 85.8+t 6.8 84.6* 9.5 74.4% 37.9

TBZ 102.3+ 9.0 94.8+20.7 79.0+ 37.8

DP 71.3% 2.7 65.8+ 2.2 9.0+ 2.0

*Average of 6 trials
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Fig.1. High performance liquid chromatograms of o—phenylphenol,thiabendazole and dipheny!

standard and extract of grapefruits

:standards (0.5 u g of o—phenylphenol and thiabendazole, 3.5 1 g of diphenyl]

1

(2) :extract of grapefruit without Solid—phase extraction

(3) :extract of grapefruit using SEP-PAK Alumina N cartridge
(4) :extract of grapefruit using SEP—PAK Florisil cartridge

(5) :extract of grapefruit using SEP—PAK Diol cartridge
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Table 2. Contents of o—phenylphenol thiabendazole and diphenyl in citrus fruits

gpp TBZ pp
mean* §.D. meanz* §.D. meant S.D.
(mg ke ) (mg / ke ) (mg /kg)
Orange 0.24%0.12 1.08%+1.19 ND
Grapefruits 0.64%1.06 2.89%+2. 01 ND
Lemon 0.56+0.72 0.227%0.18 ND

Average of 4 samples, ND:not detected

¥ & &

T MY LEROTHH U /cmBEE BEE
L, ZOn-7% ) —VEEESEP-PAKT L35
NTHET s Licky, TEE— 700 VEIFR
707 b TLEBEIENTER. KX, 0P
P, TBZ, 5L UDPic>0\TC, FV~FT7 ) ~Y, *
VyohoiiLicd 25, £T60% L EoEINEE:
&z,

X %
1) BEREFRGEERES: “AREEREEN—AS

ORISR IE—" |, p.90~102 (1989 ) HA LR
miEE RS

2)hERE, HBEMA, AT, HIEAL, EE
BE, “BKB: wmEE 5, 401~407 (1988)
3)ItHE=, TEEAME, HLMR &4 KEET,
B/l E At 23,21~

4) AR, MO0, PREET, FEEES
aHEs. 33, 23~30

5) KEXESR, RNF, FE @, HOEEX AL
ok, PEEELL - AfiE 29, 32~37(1988)

6) MEBE, FIMTH, Al B BRASH: &%
3. 32, 86~92(1991)

T)WIE— HEE— RBEE SRBZ A%
5. 34, 289~293 ( 1993)

8) EHEX, JImETF  AREER. 28, 1027~1
037 (11978 )



IKEETE R YIRAHE & AP RYRGHED A EIZBE 9~ 5 pH5E

B DKt B B & RV B B D M

(BIFEIZ31 B 00HER) -

N S oA
Hom B

= <IN

Studies on the Physiological Function of Water Soluble Dietary Fiber (SDF)
and Water Insolubie Dietary Fiber (IDF). '
--+Analysis of SDF and IDF in foods in Miyazaki Prefecture.

Osamu TAKEDA, Yuzo YAMAMOTO, Kazunori ONO, and Eri SONODA

These studies on the physiological function of water soluble dietary fiber (SDF) and water in-
soluble dietary fiber (IDF) were carried out in participation with 8 institutes in the co—operative
research of Japan Association of Prefectural and Municipal Public Health Institutes.

In this fiscal year (1992.4~1993.3), the contents of SDF and IDF in 34 foods which were not
recorded in the Standard Tables of Food Composition in Japan—Dietary Fiber—issued by the
Resources Council of the Science and Technology Agency were planned to be measured. In Mi-
yazaki Prefecture, the contents of SDF and IDF in 13 foods were measured. 13 foods which were
analyzed by us are as follows : steamed kamaboko(fish paste), broiled chikuwa(fish paste), chicken
breast, chicken thigh, sasami(deep pectoral muscle of chicken), whale bacon, cattle flank, swine
boéton butt, consomme, worcester sauce, tomato ketchup, soy—sauce, and salted pollack roe.

The test results of SDF and IDF contents in 13 foods in Miyazaki Prefecture are shown in Table2 .
Key words : Dietary fiber, Water soluble Dietary Fiber (SDF), Water Insoluble Dietary Fiber
(IDF).
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Figure 1. Analytical procedures for water soluble dietary fiber and water insoluble dietary fiber
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Environmental Radiation Dose Rate and Radioactiviti Survey of Soil

in Miyazaki Prefecture(II)

Yuji NOZAKI, Yasuhisa HIRATA, and Takesi MAEDA

Cesium — 137 in soil samples and environmental radiation dose rate has been surveyed in dif-

ferent areas in Miyazaki Prefecture from 1991 .

We have reported the radioactivity survey data of 1992 in this paper.

The environmental radiation dose rate was measured in ten areas, and the range of the data -

was 48 =75 nGy/h. -

Soil samples were taken from two layers at ten areas of different depth, and analyzed by the

method of gamma—ray spectrometry using a germanium semiconductor detector. The concen-

trations of cesium —137 in soil samples were 66 —1100 MBq/kd at the shallow layer(0 —5cw), and 11

—990MBgq/kd at the deep layer(5—20cm) .

This data is a part of the radioactivity survey data consigned from the Science and Technology

Agency.

Key words : radioactivity, gamma—survey meter, soil
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Cesium =137 in soil and environmental radiation dose rate

Concentration of '*"Cs

Concentration of '*"Cs

Radiation dose rate

Location Ba/kg - dried Soil MBq/ kit nGy/h
0~5cm 5~20cm O~5cm 5~20cm
Saito 42 6.7 1100 450 46
Kijo 1.2 0.79 66 160 63
Nishimera 1.1 1.0 70 140 68
Sadowara 1.8 0.08 84 11 60
Aya 6.8 7.3 270 670 50
Kunitomi 6.9 1.2 250 100 56 _
Kawaminami 26 11 640 780 50
Takanabe 16 8.1 550 990 55
Shintomi 9.7 1.5 300 200 52
Mivazaki 2.4 2.6 130 330 52
Table2 Environmental radiation dose rate
. Radiation dose rate(nGy/h)
Location Frequency Mean Standard deviation Variance
Saito monthly 55.4 3.8 14. 8
Kijo monthly 61.8 2.4 5.7
Nishimera monthly 64. 2 4.0 15.6
Sadowara monthly 56. 8 3.0 9.2
Aya monthly 55.2 3.1 9.6
Kunitomi monthly 52.9 4.1 16.8
Kawaminami monthly 61.3 2.5 6.4
Takanabe monthly 65.7 4.4 19.5
Shintomi monthly 59.4 2.7 7.5
Mivazaki monthily 56. 6 4.0 16.0
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| 10
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Fig.1 Environmental radiation dose at 10 areas
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Radioactivity Survey Data in Miyazaki Prefecture (V)

Yuji NOZAKI, Yasuhisa HIRATA, Takeshi MAEDA

Environmental and dietary radioactivity has been surveyed in Miyazaki Prefecture beginning

in July 1988, We have reported the radioactivity survey data of 1992 in this paper.

Gross B radioactivity in rain samples collected at Miyazaki Prefecture was at a usual level.

We detected Cesium — 137 in dry fallout, soil, spinach, green tea, milk and total diet by the

result of gamma-ray spectrometry. But these concentrations were the same level as last year and

at a usual level.

The range of environmental radiation dose rate in Miyazaki Prefecture was 10.2—23.0 ¢ps, using

a monitoring post and 34—44 nGy/h, using a survey meter.

The monitoring post level indicated about 2.5 cps higher in rainy weather than the fine weather.

This data is a part of the radiocactivity survey data consigned from the Science and Technology

Agency.

Key words : radioactivity, gamma-—ray spectrometory, gross 5
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Table1 Gross 8 radioactivity concentrations in rain samples collected at Miyazaki
o m B ok B 5%7k@iH#B§HZ(EH§Fﬁ7k) _
® e Cam) HMERERE (Ba/2) 'Hﬁaﬁ[ﬁéTé

B E B AR E i (MBq/lafi )

SER44E 4R 172 11 N.D N.D N.D

5 A 262 8 N.D N.D N.D

6 A 592 12 N.D 2.8 7.4

TH 178 6 N.D N.D N.D

8 A 420 15 N.D N.D N.D

9 8 189 10 N.D 2.5 19.8

10A 53 5 N.D 2.0 2.9

11R 37 5 N.D N.D N.D

12A 118 6 N.D 3.5 2.4

ES5E 1A 74 5 N.D N.D N.D

2 A 37 3 N.D N.D N. D

3H 206 10 N.D N.D N.D
£ B OE 2338 96 N.D N.D~38.5 N.D~19.8
BIEEiToE % 3 EHOE 346 N.D N.D~1.79 N.D~187.6
(N.D : BHERME D € DRFEOGR 2 0 3 &R 1)



Table 2 Analytical results of gamma—ray spectrometry for environmental and dietary samples

collected at Miyazaki
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) T=25 Y U7 EXF (cps) F-A{]-7
moE & A REE  SEE  THE Caty/m
THkaeE 48 10. 2 17.7 11,3 38
5 A 10. 4 17. 3 11.4 36
6 A 10.5 19.0 11.8 36
7 H 10.5 15. 1 11.4 41
8 A 10. 2 16. 8 11.3 40
9 A 10.4 15. 7 11.5 34
108 10. 6 15. 5 11.5 13
118 10.5 14.4 11.4 39
12A4 10. 4 13.5 11.4 44
THR5E 1A 10. 2 16. 2 11.5 37
2 A 10.5 16.8 11.5 37
3 10.5 19. 8 11.7 41 3
£ M ® 10. 2 19.8 11.5 34~44 |
BIEEE & o 10.2 0 12.8 34~46

B3 EHOM =

Table4 Effect of weather to environmental radiation dose rate
E=5 Y T RZ b (cps)

#BoE &£ A S ®X - B0
FEHE BAREOEH FHEE RAXEOEY
ERA4E 48 11.86 14.3 1.2 1.8
5 A 11.8 14.3 11.3 12.0
6 H 12.2 14.1 11.3 11.8
TH 12.0 13.6 11.2 11.7
8 A 11.3 12.0 11.4 12.5
9 H 11.5 12.8 11.6 12.2 :
10A 11.7 13.3 11. 4 11.9 g
11A 11.5 12.4 11.4 11.9 ‘
12A4 11.86 12.9 11.4 11.8
EHEE 1A 11.8 13.1 11.3 11.8 ‘
: 2 A 11.9 13.5 11.4 11.9 )
3 A 12.0 13.8 11. 4 11.9 =
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Determination of Enrofloxacin, Ofloxacin and Benofloxacin in Chicken Tissue by

High Performance Liguid Chromatoé‘raphy

Yuzo YAMAMOTO, Eri SONODA, Kazunori ONO, and Osamu TAKEDA

A high performance liquid chromatographic method (HPLC) is described for determining

enrofloxacin, ofloxacin and benoflxacin residues in chicken tissue.

After extraction with a Mcllvaine buffer (pH4.0)—acetonitorile (7 : 3) from a homogenized

sample, the extract was concentrated and applied to a Sep—Pak tC18 cartridge. After washing the

cartridge with water, the drugs were eluted with methanol. The eluate was evaporated to dryness.

The residue was then dissolved in HPLC mobile phase and the resulting solution was carried out
on a TSKgel ODS 80Ty by using an acetonitrile-Mcllvaine buffer (pI3.4) (1 :9) containing 0.01

Mtetra—n—butylammonium bromide as a mobile phase.

The recoveries of drugs from chicken muscle were 73~91%. The lower limit of determination

was 20 ppb for three drugs.

Key words : enrofloxacin, ofloxacin, benofloxacin, high. performance liquid chromatography
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Fig. 1. High performance liquid chromatograms of enrofloxachin, ofloxacin and benofloxacin

standard and extract of chicken

(1) : standards[50 ng each of enrofloxacin(ERFX), ofloxacin(OFLX) and benofloxacin

(BFLX)]

(2)  :extracts of chicken [spiked with 2.5 1 g/5g of ERFX, OFLX and BFLX]
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Fig.2. Normalized spectra of new—quinolone antibacterials
enrofloxacin; ---—------
benofloxacin

(spectra of 50 ng standard peaks in mobile phase)

ofloxacin;



Tablet.

Comparison of Solvent for Extraction of Enrofloxacin, Ofloxacin and Benofloxacin

Recoverry (%)

Extracting solvent

O0FLX BFLX ERFX
Mcllvaine buffer 7T4. 0 71. 4 5 2
McIivaine buffer-Acetonitrile (8:2) 90. 5 81. 8 7 8
McIlvaine buffer-Acetonitrile (7:3) 85. 6 84. 6 7 0
McIlvaine buffer-Acetonitrile (5:5) 88. 7 74. 1 7 5
McIivaine buffer-Acetonitrile (3:7) 8. 9 59. 3 5 5
3. EBEE#EA—FY Y O OKE F & &

ERFX, BFLX#$ & COFLX DEMEHIZ L D,
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Developemental Project of Small Mineral Spring in Miyazaki Prefecture

Yasuhisa HIRATA, Yuji NOZAKI, Takeshi MAEDA

“ .
A computer data—base system to monitor small springs in Miyazaki Prefecture was devised.

Through this system, some springs were selected and surveyed in detail. Chemical compositions

of the spring water were determined in order to investigate the properties of the springs.

Some splings which were determined worthy to develop were listed and ploted in a map.

Key words : mineral spring, chemical composition, map
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Table 1 Structure of data—base »

‘Field Type Width Field Type Width

&5 Numeric 4 L 5 Character 22

REEZ Character 30 T BEY Character 12

i) Character 8 B Character 14

B 7E #l1 Character 24 FIAK R Character 8

REE Character 16 R I B I Character 46

BB* Character 10 Aaig Character 22

B A Character 10 VR EE Numeric 5

BHE Numeric 7 EEEE Character 4

I HPH Numeric 6 EX 5y Character 16

R Numeric 8 HE1~3 Character 60

RE Character 50 SHES1~9 Numeric 4

Bz Character 86 @EEHH1~9 Date 8

Table2 Chemical composition of springs
Springs Address pH Bvaporated Na*  K*  Mg®* (2% Fe®* CI° S0.27 HCOs~ €052~ HoSi0s (0; HaS
residue

BErEmRE mERmT 779 017 5.4 05 24 85 0! 326 75 1345 00 299 00 0.0
PSSR HBFET 7.88 0184 570 0.6 45 10.9 0.0 149 232 1559 0.0 169 00 00
VIR B 747 27372 9348.4 55,2 144.8 2937 3.7 16307.0 2.0 1425 0.0 182 40 00 HE mER
BORESR U 945 0.0 269 03 01 &1 01 142 163 128 150 %6 00 00 B2 guuR
HTHER B2 887 0168 561 05 00 21 0.1 3801 99 795 120 338 00 0.0 FE% R
G- ETEE] 6,78 0.047 74 L3 30 442L7 199 89 275 0.0 227 22 0.0 B ER
W3-y AUOW 815 0.8 536 6.2 15 52 0.3 167 T.9 1455 156 80.7 0.0 00 B BER
/INRIEEE AUOM 829 0377 863 1.2 31 54 0.6 181 43 267 180 63.0 00 0.0 BE BERR
HEEE #H) 870 L3O 5171 221 L0 L6 0.9 1269 1O 909.81329 5.2 0.0 0.0 % BER
BRER - 0.26 0156 889 1.2 06 22 0.1 160 50 1330 5.0 182 0.0 0.0
U BiR BT 7.93 0 0262 1153 1.0 3.3 10.4 0.2 599 26 7.7 0.0 2.1 0.9 00 B
B R SEET 760 0039 140 1.2 7.3 224 0.1 17.0 84 120.8 0.0 91 L§ 0.0
ORISR HFEfi 7.06 11308 24724 815 19.3 458 0.8 39649 24 219%.7 0.0 46.8 8.1 0.0 EE mEE
KEERR JEAET 716 10,487 2019.4 117.2 147 620 0.1 3445.7 2.3 26025 0.0 53.9 I4.7 0.0 R EER
RORYRR T 8,38 0.201 1160 24 19 33 0.2 142 23 U7 5.2 169 0.0 0.0 R, HER
Edn BT 5,84 0.249 82 3.1 55 271 0.3 89 731 59.9 0.0 422 67.0 0.0
Srdfigis AEHT 6,51 0912 139.2 382 75.0 527 1.5 8.1 73.2 7386 0.0 8.2 1388 0.0 TR, BRE
STR AT 5.87 0181 74 15 44 207 0.1 1.3 542 6L8 0.0 40.9 53.7 0.0
s ZERT 708 0.129 65 L6 27 100 05 7.1 1L1 495 0.0 169 7.9 0.0

(Evaporated residue:g/1 Others:mg/1)
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Temporal Change of Hot Spring Water stored for a long time

Yasuhisa HIRATA, Toshiyuki KUWAYAMA, Yuji NOZAKI, Takeshi MAEDA
BNy ‘

A recent tendency has been for hot spring water stored for a long time, to be drunk for health.

It is quit possible to vary the properties of the water for a long time. To observe the variation of

hot spring water, water samples were collected from several hot springs and chemical composi-

tions were determined.

Decrease of carbon dioxide and hydrogencarbonate ion in the samples was recognized. Concen-

tration of chloride ion in the samples did not varied.

-

Key words : hot spring, chemical composition, temporal Change
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Survey of Nitrogen Dioxide in the Indoor Air of the Ordinary House.

—Effect of various heater on indoor air pollution —

Nobuhiro SAITOH, Otoyuki YAMADA, Yoshikazu FUJITA, and Katsuzo SAKODA

The purpose of this survey was to investigate the relationship between nitrogen dioxide in the

indoor air and the heating apparatus used in an ordinary house during the winter season.

The survey of kerosene fan heaters (4houses), kerosene heaters (2houses) and electrical heaters

(4houses) was carried out. An exposure type sampler based on moleculer diffusion was used, and

triethanolamine was used as a collecting solution for nitrogen dioxide. The results of this survey

showed that the data in the houses using kerosene fan heaters were around the upper limits of the

environmental quality standards’zone(0.04—0.06ppm) for nitrogen dioxide. And the data in the

houses using kerosene heaters were around the lower limits of the environmental quality stan-

dards’zone for nitrogen dioxide. The data of houses using electrical heaters proved to be lower.

This suggests that devices to ventilate indoor air are necessary for the usage of kerosene fan heat-

ers and kerosene heaters.

Key words : indoor air, nitrogen dioxide, heating apparatus
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Table 1 The concentration of NO, in the indoor air
Sampling point Kitchen (ppm) ,
Measure Average (sampling point)
House No | Type of heater Oct. Dec. Mar. June non Heat | Heat Total
A Kerosene fan 0.011 0.072 0.071 0. 006 0. 008 0.072 0. 029
B Kerosene fan 0.011 0. 200 0. 064 0.012 0.011 0.132 0.051
C Kerosene fan 0.015 0. 060 0.071 0.013 0.014 0. 065 0.031
D Kerosene fan 0. 024 0.068 0. 061 0. 021 0. 022 0. 064 0. 036
E Kerosene 0. 007 0. 039 0. 023 0. 009 0. 008 0. 031 0.016
F Kerosene 0.017 0. 029 0. 066 0.012 0.014 0. 047 0. 025
G Electric 0. 008 — 0.016 0.012 0.010 0.0186 0.012
H Electric 0. 004 0.011 0.013 0. 004 0. 004 0.012 0. 007
I Electric 0.011 0.015 0.034 0.011 0.011 0.024 0.016
J Electric - 0. 006 0.013 0.017 0. 009 0. 007 0.015 0.010
Max. Total 0.024 0. 200 0.071 0.021 0.022 0.132 0. 051
Min. Total 0. 004 0.011 0.013 0.004 0. 004 0.012 0. 007
Ave. Total 0.011 0. 056 0.043 0.011 0.011 0. 048 0.023
Ave. Kerosene fan 0.015 0.100 0. 066 0.013 0.014 0. 083 0. 037
Ave. Kerosene 0.012 0.034 0. 045 0. 011 0.011 0. 039 0.021
Ave. Electric 0. 007 0.013 0. 020 0. 009 0. 008 0.017 0.011
Sampling point Living room < (ppm)
Measure Average (sampling point)
House No | Type of heater Oct. Dec. Mar. June non Heat | Heat Total
A Kerosene fan 0. 008 0. 080 0.115 0.014 0.011 0.102 0. 042
B Kerosene fan 0.010 0.155 0. 069 0.013 0.012 0.112 0. 045
C Kerosene fan 0.012 0. 046 0.078 0. 009 0. 010 0. 062 0. 027
D Kerosene fan 0.012 0. 063 0. 053 0. 008 0.010 0. 058 0. 026
| E Kerosene 0. 006 0. 040 0. 024 0. 007 0. 006 0. 032 0.015
. J F Kerosene 0.011 0. 047 0. 042 0.012 0.012 0. 044 0. 023
w G Eleciric 0. 008 - 0.017 0.015 0.011 0.017 0.013
‘ H Electric 0. 008 0.010 0.014 0. 0086 0. 007 0.012 0. 008
I Electric 0. 008 0. 008 0. 015 0. 009 0. 008 0.011 0. 009
J Electric 0. 009 0.012 0.016 0. 007 0. 008 0.014 0.010
Max. Total 0.012 0. 155 0.115 0.015 0.012 0.112 0. 045
Min. Total 0. 006 0. 008 0.014 0. 0086 0. 006 0.011 0. 008
Ave. Total 0. 009 0. 052 0. 044 0.010 0. 009 0. 047 0.022
Ave. Kerosene fan 0.011 0. 089 0.079 0.011 0.011 0.084 0.035
Ave. Kerosene 0. 009 0. 044 0.033 0. 009 0. 009 0.038 0.019
Ave. Electric 0. 008 0.010 0.015 0. 009 0. 009 0.013 0.010
Sampling point Child’ s room, etc. (ppm)
Measure Average (sampling point)
House No | Type of heater Oct. Dec. Mar. June non Heat | Heat Total
A Kerosene fan 0. 009 0. 044 0. 039 0. 006 0. 008 0. 042 0.019
B Kerosene fan 0. 007 0. 057 0. 021 0. 009 0. 008 0.039 0.019
C Kerosene fan 0. 008 0.012 0.024 0. 007 0. 008 0.018 0.011
D Kerosene fan 0.021 0.064 0. 059 0.010 0.015 0. 061 0.030
E Kerosene 0. 005 0.010 0.011 0. 005 0. 005 0.011 0. 007
F Kerosene 0.010 0.021 0. 039 0. 009 0. 009 0. 030 0.016
G Electric 0. 0086 - 0.010 0. 007 0. 008 0.010 0. 007
H Electrie 0. 004 0. 004 0. 006 0. 003 0. 004 0. 005 0. 004
1 Electric 0. 005 0.014 0.011 0. 006 0. 006 0.013 0. 008
J Electric 0. 003 0.004 0. 008 0. 002 0. 002 0. 006 0. 004
Max. Total - 0.021 0.084 0. 059 0.010 0.015 0. 061 0. 030
Min. Total 0. 003 0. 004 0. 0086 0.002 0.002 0. 005 0.004
Ave. Tofal 0. 008 0. 026 0.023 0. 007 0. 007 0. 023 0.013
Ave. Kerosene fan 0.011 0.044 0. 036 0. 008 0.010 0. 040 0. 020
Ave. Kerosene 0. 007 0.0186 0. 025 0. 007 0. 007 0.020 0.012
Ave. Electric 0. 004 0. 008 0. 008 0. 005 0. 004 0.008 0. 005

Notes: non Heat: non heating season (April-November)

Heat : heating season (December-March)
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Table2 The concentration of NO, in the indoor
air about the whole house

(ppm)
House No non Heat Heat Total
A 0. 009 0.072 0.030
B 0.010 0. 094 0.038
C 0.011 0.049 0.023
D 0.016 0. 061 0.031
E 0. 007 0.025 0.013
F 0.012 0.041 0.021
. G 0. 009 0.014 0.011
H 0. 005 0. 009 0.006
I 0. 0608 0.016 0.011
J 0. 006 0.012 0. 008
Kerosene fan Ave. 0.011 0. 089 0.031
Kerosene Ave. 0.009 0.033 0.017
Electric Ave. 0. 007 0.012 0.009
Notes: A -D Kerosene fan heater
E-F Kerosene heater
G -] Electric heater
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Fig. 1 Nitrogen dioxide in the whole house
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Notes ; non heat : non heating season(April-November)

heat : heating season(December—March)
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Investigation of Acid Rain in Miyazaki Prefecture

—Observation in the fiscal year 1992—

Otoyuki YAMADA, Nobuhiro SAITOH, Yoshikazu FUJITA, and Katsuzo SAKODA

Continuous investigation of acid rain in Miyazaki Prefecture was carried out during the fiscal

year 1992, Sampling points (eight points), sampling periods (two weeks), components analysed,

analytical methods and instruments employed were same as previously reported, respectively.

The observed pH value (monthly mean) of rain water samples ranged from 4.24 to0 6.53, and

the average value was 4.72.

The monthly amount of precipitation of ionic components was highest in August and lowest in

January. The total amount of the precipitation in the year was highest in Nichinan district and

lowest in Takachiho district.

Detection of fluoride in some samples suggested the influence of volcanic eruptions on the

chemical components of rain waters.

Key words : acid rain, pH, anion, cation, ion precipitation
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Table 1-1 Monthly and total amount of ion precipitation at each sampling point

etk meq,/m2
B HE T meq M2
Mo (mm) pH H Na | NH. K Ca Mg Al Cl |NOs [SO, F
61.3 5. 27 0.33 1.81 1.34 0.21 2.73 0. 56 0.09 1.99 1. 08 3.21
81.8 5. 90 0.10 1.46 2.01 0.16 5. 69 0. 44 0.12 1.87 1.20 5.30
235.5 4.81 3.61 0.71 1.91 2.29 6. 56 0.17 0.39 1.74 1.04 5. 22
180.9 4. 46 6.20 1.03 1. 59 0.38 2.15 3.51 0.29 2. 96 1.13 6. 66
436.8 5. 60 1.10 8.201 11.53 1.24 4.67 2.07 1.07 | 11.83 4.91 | 20.00
137.6 4.70 2.76 6.20 117 0.26 1.21 1.45 0.18 7.7 0.89 3. 56
=T 38.4 4. 85 0.54 0.76 1.04 0.14 0.48 0.17 0.12 1.05 0.44 1,12
1 55.9 5. 07 0. 48 2,11 2.53 0.21 5.35 0. 66 0. 26 3.99 0.94 4,96
1 49.1 5.02 0.47 3.32 0.88 1.88 3.80 0.91 0.15 5.23 0.79 3.28
42,2 4.53 1.24 .73 1.25 0.14 1. 86 0.41 0.18 2.93 0.68 2.65
53.8 5. 02 0.5] 2.10 0.99 0.11 2.25 0. 88 0.23 3.70 0.56 2.37
104.9 4.71 2.05 0.70 0. 56 0.091 .1.92 0.31 0.21 1.98 0.82 2.90
1478.2 |--------] 19.40{ 30.13 | 26.81 7.09 38.67| 11.34 3.30| 47.021 14.46 1 61.24
BEE meq,~m2
FRHY [FHE % ME meq/m2
Hig (mm) pH H Na |NH. K Ca Mg Al Cl INQOs | SO, F
111.6 4.73 2.07 5.23 8.18 0.24 2.25 1.35 0.16 5. 75 1.84 8.70
86. 1 4.51 2. 66 6.59 5. 98 0.32 2.08 2.02 0.33 8.00 2.25 8.31
3413 4.70 6.88 2,59 | 10.17 0.71 2.07 0.58 0.57 3.93 2.92| 14.086
176.8 4,71 3.43 1.31 6.76 0.45 1.93 0.41 0.16 1.97 1.45 9.07
670.7 4.98 7.02| 95.60| 10.83 2.56 8.32 1 19.28 0.31 130.43 2.92 | 27.99
374.0 5. b4 1,07 | 20.76 4.24 0.84 2. 86 3.7 0.24 | 28.60 1.23 8. 48
HE R |1 96.4 4.63 2.26 7.3 1.54 0.24 1.50 1.83 0.07 8.98 2.23 3.56
45.7 4.55 1.28 2.75 1.50 0.19 0.93 0.97 0. 14 4.02 1.22 3.07
145. 1 4, 66 3.16 6. 52 5. 47 0.32 1.73 1.96 0.12 9.59 2,31 7.06
48.3 4.39 1.995 1.53 1.08 0.07 0.84 0.38 0.18 1.95 1.18 3.00
65. 6 5. 07 0.56 4.00 1.41 0.22 2.15 1.40 0.29 6. 62 0.92 4,08
100.0 4. 66 2.20 1.03 2.42 0.11 1.87 0.42 0.13 1.79 1.59 4. 58
2261.6 |---------] 34.59 | 155.27 | 53,59 6.27| 28.52 | 34.36 2.70 [ 211.64 | 22.05 | 102, 43
HBEt& meq,”m2
B [RES % Mt meq/m2
e (mm) pH H Na {NH. K Ca Mg Al Cl INOs {SO, B
15-
2.5 4. 49 2.96 2.73 4.17 0.29 1.28 0.78 0.29 3.96 1.41 5.12
206.9 4.42 7.178 1. 38 5. 38 0.17 1.30 0.37 0. 47 2.18 1.41 6.75
253.0 4.35] 11.37| .3.541 16.67 0.25 4,01 1.07 2.60| 11.94 3.28 ] 15.16
381.8 4.91 4.66 [ 171.53 4.80 4.44 1 12.28 | 36.37 0.30}219.62 1.77 1 30.83
37.0 5. 06 0.32 6.19 1.86 0.17 1. 16 1.57 0.08 6. 88 0.82 2.09
O 146. 2 4,57 3.93| 17.99] 14.87 0.48 2.96 4.93 0.42 ] 25.89 6.70 7.52
1 21.2 4. 44 0.99 2.92 3.74 0.10 L3 0.78 0.18 4.35 1.59 1.71
114.2 5.15 0.81 4.02 1.80 0.08 1.09 1.04 0.16 6.53 1.04 3.50
83.5 4, 81 1.30 2.09 4.78 0:02 0.94 0.49 0.34 3.78 1.18 4,00
5.5 4.85 0. 08 0. 89 1.73 0.22 0.59 0.32 0.05 1.79 0.42 1.40
115.0 4.78 1.92 2. 88 3.89 0. 08 2.11 0.99 0.38 5.55 2.31 7.90
1462, 8 |--------1 36.21 | 216,14 | 69.69 6,201 20.07| 48.71 5.311292.47] 21.95 | 86.03
HFEtR meq,”m2
[E2 WE % P2 meq/m2
e (mm) pH H Na |NH. K Ca | Mg | Al Cl |[NOs: [SO. F
80.5 4,68 1. 66 2.84 1.41 0.18 2.17 0.70 0.24 3.12 1.59 3.96
260. 1 4.48 8.3 1.4 2.60 0.36 2.58 2.31 0.59| 12.09 3.19| 12,16
551.3 4.61 | 13.67 6. 98 3.78 1.15 2.01 1.34 1.79] 10.48 3.79| 17.60
213.8 4. 67 4,61 2.18 1.76 0.34 1.21 0.49 0. 60 3.69 1.13 5. 87
248.6 4.96 2.70 1 55.57 0. 65 1.74 6.45 | 11.00 0.36| 79.3% 1.51 | 12,66
104.4 4.39 4.231 13.35 1.28 0.42 3.22 3.03 0.57 | 16.13 2.67 6.93
e 83.1 4.74 1.51 9,52 0.94 0.35 1.31 2. 05 0.06 11.89 1,65 3.01
35.7 4.7 0. 64 4.56 1.32 0.19 1.64 1.24 0.15 5.90 0.99 2.95
110.8 4,97 1.19 4,40 1.51 0.20 0.88 1.21 0. 06 6.50 1.29 2.87
79.6 4,42 3.05 1.72 0.81 0. 06 0.79 0.48 0.21 2.38 0.97 2.97
63.8 4.57 .70 3.92 1.50 0.18 1.39 1.21 0. 26 6. 16 1.10 3.9
147. 4 4.39 5. 96 5. b2 3.62 0.30 1.98 1.69 0.34 8.63 2.78 9.70
1979.2 {-------—] 49.26(121.99 | 21.16 5.48 | 25.64 1 26.74 5.23 [166.32 | 22.68 | 84.61




Table 1-2 Monthly and total amount of ion precipitation at each sampling point

| iR BTE meq/m2

234 [ % M meq/m?2
Hhes | BRERE (mm) pH H Na | NH. K Ca Mg Al Cl {NOs [SO,
4K 153.5 4.80 2.45 5.45 6. 40 0.58 3.39 1. 46 0.74 6. 87 2.3 8.73
5 H 181.7 4.44 6. 67 7.99 2. 06 0. 34 2.58 0. 56 1.07] 10.45] 10.161¢ 10.10
6 492.5 4.58 | 12.92 1.89 1.61 0.59 1.83 1.87 2.76 6.35 2.031 13.72
7R 348. 3 4.55 9.81 5. 82 b. 14 0.94 2.70 0. 69 2. 66 8. 47 1.351 11.10
8 A 644.5 4.94 7.451 32.97 1.04 1.77 4.83 6. 54 0.521 45.02 2,10} 14.61
9H 222, 8 4,67 4. 80 9.77 2.11 0.67 2.28 2.21 0.78 ] 11.88 2.20 7.86
Rl | 1 0A 14.6 4.27 0.78 1.85 0.27 0.23 0. 56 0. 45 0.15 2.07 0.73 1.21
11H 17.4 6. 53 0.01 3.58 2.90 0.61 3.73 0.98 0.10 5. 24 0.87 4.54
124 84.2 4.74 1.54 4.41 0.92 0.2] 2. 49 1.35 0.21 6. 40 1.40 4.64
1H 110.6 4.41 4.26 2.53 0.54 0.11 1.19 0.64 0.46 4.53 1. 01 4.45
i 2 A 95.4 4.74 1.74 4.76 1.78 0.21 1.58 1.32 0.03 6.92 1.20 4.73
S 3 186. 9 4. 48 6.25 2.20 .97 0.20 1.55 0.63 0.42 4.13 1.67 8.23
i FEET 2552.5 1~ 58.68 | 83.24 | 26,74 6.47 | 28.72 ] 18.69 0.91 1118.33| 27.07 1 93.93
#HHE BTE meq/m2
B My ¥ T meq,/m2
e | BRHRA (mm) pH H Na [NH. K Ca | Mg | Al Cl [NOs SO,
‘ 4K 146. 2 4.71 2,84 5. 71 0.20 0.22 3.05 1.43 0. 49 6. 41 1.03 5. 89
| 5H 168. 2 4. 58 4. 46 7.01 1.29 0.27 2.2} 1. 67 0.47 8.40 1.65 7. 56
6 H 439.6 4.69 8.93 3.80 1.63 0. 20 2.12 0.69 0.711 -5.79 0.55 | 11.80
7H 160.3 4.75 | 12,86 2.07 0.91 0.34 1.42 0.48 0.92 3.52 0.52 4.52
8 H 350. 1 5. 08 3.06 | 163. 30 0.95 4.64 | 13.24| 22.17 0.37 | 232. 26 1.56 | 30.36
9H 162. 4 5, 01 1.591 21.16 1.97 0.70 2.98 4.65 0.50 | 25.86 2.26 7.72
/N W[ 10H 90.9 5. 63 0.21 6. 85 0. 28 0. 20 0.94 3.10 0.07 8.21 0.52 1.95
11H 70.2 4.73 1.31 8.84 0.75 1.48 4.99 2.58 0.20 | 12.48 1.93 5. 27
12H 140.9 5.12 107 ] 11.86 0.92 0.28 2.12 2974 0.11] 14.34 0.90 4.09
1H 92.6 4.49 3.00 2.34 111 0.09 1.34 0. 64 0.25 3.61 1.13 3.84
27 77.5 5. 38 0.32 6.51 0.51 0.24 2.12 1.88 0.08 9.97 0. 83 3.40
3H 171.5 4.58 4.50 3.86 3.00 0.24 2.01 1.14 0. 41 6.32 2.35 9. 56
A 2070.5 -~ 34.161243.321 13.53 8.90 | 38.52] 43.50 4.56 1 337.16 | 15.23 | 95.97
£51E BTE  meq/m2
| FRHT W= P& & meq /m2
: e | B (mm) pH H Na | NH, K Ca Mg Al Cl [NOs |S0O4
; 45 118.5 4,90 1.48 2.71 3.34 0.22 2.33 0.65 0.29 3.74 1.16 4.9
5H 147. 4 4,53 4.39 2.57 5.39 0.20 3.25 0. 68 1.00 5. 30 1. 80 9.30
64 410.4 4.82 6.19 1.27 4.02 0.47 2.77 0,28 2.64 6. 25 1.16 | 12.06
78 338.1 4.90 4.28 | 10.87 4.30 0. 46 3.90 2.32 1.74] 17.45 1. 44 8.79
8 A 208. 1 4.72 4.01 7.40 0. 66 0.31 2.71 1.77 0. 46 4.32 0.45| 12,186
9H 41.0 4. 64 0.9 3.24 2.68 0. 16 4.73 0.8 0.57 5. 36 1.33 5.98
B OB 10AH 48.3 5.16 0.34 2. 60 0.08 0.01 217 0. 66 0.13 3.39 0.11 . 2.42
11H 18.5 4.511 -0.57 2.37 0.04 0. 08 6. 81 0. 74 0.41 3.84 0.06 7.00
128 80.9 6,37 0,03 2.71 3.50 0.15 5. 76 1.01 0.40 6.03 0. 80 5.23
1H 101.2 5.15 0.72 1.36 3.40 0. 06 1.76 0.42 0. 16 2.93 0.83 4.23
2 A 71.7 5. 67 0.15 3.60 3.83 0.20 2.31 .11 0.21 5. 49 0.85 5. 65
3 A 6.4 5. 77 0.01 0.37 0.64 0.04 0. 60 0.15 0.03 0.65 0.22 0.97
FEAET 1530, 4 - 23.12| 41.14 1 31.89 2.361 39.10 ] 10.64 8.03) 64.74] 10.22| 78.74
‘ HAHER BRTE  meq/m2
i BEY EE) 5 FE meq m2
i His | BREVE (mm) pH H Na |NH. K Ca Mg Al Cl INOs {SO.
45 169. 9 5,07 1.4 3.34 3.90 0.24 3.11 0. 87 0.23 3.70 1.75 6.12
5H 171.7 4,24 9. 82 3.06 4.27 0. 43 2.47 0.75 1.92 7.28 1.60} 11.75
6 A 428.9 4,73 7.97 1.51 6. 31 0. 43 1.48 0.30 1.22 2.7 1,731 12,33
7H 2217 4. 89 4.03 0. 50 4.02 0.35 1.35 0.3l 0.36 2.01 1.10 6. 75
8 A 452.0 4.86 6.23 7.29 1.24 0.20 1.89 1.55 0. 44 4. 64 1.94 6. 52
9H 33.8 4.49 111 4.13 2.63 0.25} 1.09 1.03 0.25 4.91 0.79 2.99
B BE|10H 50.0 5. 00 0.51 2.87 1.50 0.08 0.81 0.71 0.07 3.36 0.62 1.32
11H 30.1 4.56 0. 83 3.04 2,27 0.09 2.87 0. 87 0.33 4.8 0.99 3.41
12H 69. 4 4. 88 0.91 2.91 2.99 0. 06 1.26 0.70 0. 48 3.60 0.72 3.02
1A 94.2 4.76 1.64 1.49 3.10 0.05 1.43 0.57 0.70 2.98 0.80 2.24
: 2 A 120.5 4.93 1.43 4.3 5.07 0.17 1. 98 1.26 0.30 7.10 1.18 5. 24
i 3 A 154.8 4.67 3.29 1.55 5. 97 0.09 1. 81 0.55 0.55 3.68 2.11 6. 56
. EAE 1997.1 §--—--—---| 39.69] 36.021 43.27 2.44 1 21.56 9.47 6.83] 50.88 1 15.33 ] 68.23
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Table2 Total amount of nss and the percentage in each sampling point (nss: non sea salt)
JEIERT R & JeiEER
B EmERTE meq/m2 5t E/I)
A K Ca | Mg Cl |SoO, : (%)
m T B 6.45 | 37.38 4.46| 11.92} 57.63 | 117.82 | 45.41
HE i 3.00f 21.77| -1.06| 30.77| 83.78|138.25| 21.03
=) e 1.73 | 19.66 | -0.59 40.69| 60.08| 121.57 | 14.97
# oo 2.90| 20.33; -1.09| 24.21 | 69.96116.31 | 21.98
2y 4.71 | 25.09 0.29| 21.36| 83.93|134.80 | 28.57
H 53} 3.77| 27.94|-12.00| 53.72 | 66.75| 140.18 | 16.79
EAls b4 1.50 | 37.31 1.26 16.82} 73.80} 130.68 | 42.16
/b B2 1.68  20.00 1.25 8.911 63.91] 95.75| 32.60
it 25.741209.46 | -8.06 | 208.41 | 559. 83 | 995. 37

& (%) | 56.82| 83.85] -3.96] 16.17| 83.41
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FETRE SR A A
DT

P B B =7 w1
PRI | PORH | WRkm) | B. C ) pH e s T e T T T INIL [ Na | R T Ca [ WMz T Al
%i6] 197 | %20 493 28] 163 0.8 07i| 055 0.08] 0% 007 0.03
; s LB I3 [ w528 132 052] 068 023 0.38] 002 0.2l 0.05] 0.0
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‘ SR 595 410 [ 1560 5665 276 071 0.9 0.40] 0.43] O8] 105 0.06] 0.02
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6.20] 1313 | 811 48] 07| 018 0.2 008 0.06] 052 0.8 0.0 001
7 6] 670 [ 165 48] L7l] 03] 0.2 016 0.10] 0.05] 0171 00l 0.02
7 [ 720] 1098 [ 180 43| 17 0] 0 01l 0.05] 0.03] 0121 ool 00l
8 3] 82 | ] 676 43| 5l 87 L76] 270 2.60] 590 12951 002
S [ 1 231 27 00] 5.5 8.3 1107 0.70 081 0.22] 018 0.9 0ot 00
831 203.8 | 45| 5.66] 0.02] 091 1.7 0.06| 0.671 0081 0.1 007 0.00
oF 9141 61.0 | %o [ .67 173 047 5.7 0ol T3 0l 0191 020 0.0l
098] 6.6 1 1200 472 0.86] 0.4 0.6 O] 0.3 006] 0171 004 000
TR | 10.12] 7 | 148 4861 18] 05 0.65 04 0.4 00T 0.2 00 0.03
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A L8] B6 [ 2160] b.2r] 79 L0 2.08] Tr [ 0.72] 068 0.14] 23] 03] 00
1124|107 [ 90.90] 481 3300 111} 558 080 Lo 0B 117l 017 0.0
on 2T 217 | i8.15] 6.08] 1or] 0581 L73 014] 040 232 0.0 003 00l
1275 214 | 4955 468 5.8 L36] 6.45 0.56 | 3.06] 042 2.40] 040 0.06
BLA] 24 s i LM 08 190 021 0.29] 003 0.6 0] 0.03
A LIB| 182 [ 20.50] 451 298] 08| 117 038 0.9] 005 052 005] 0.05
o 1] 2.6 |14850] 4.72] 18.96] 716 2| 1 | 4261 102 146 705 L3 00
2.15
2R S ms (oW 50| 212 om 26 T T 05 0] 08| o8 0I5 00
o7 | 35] 16 [ 3100 488 882] 18] 321 tr | 0.57] 0.08] 0.18] Le3a| 0.2 005
329 084 | 125 469 1091 036] 0.3 0.04] 0051 00l 021 002 001
7T T378.20 5305, 0 596, 7| 1660.2 18%.5] 695,01 271 T3] 1831 2.7
az] T8 L] 061 L3 0.33] 0.47] 0.08] 0.531 0,00 0.02
WP
D HEEF—% ’
I ALY S | s, S ~ . (ﬁ”/’]‘;?‘_),7 ng,/ 1
BT | Bk ) Wi | B, C | pH em s T T T T F NI [ Na | K T Ca [ Mz T Al
g 413 @7 [ 9005] A63[ 45 Lo3| 218 L7 L% 0.00] 0B 017 0.2
127 989 | 107 5.3 1581 0431 0.5 008 0501 007 0621 08| 001
T2 55 [ o8 a4s| 87 Loo] 187 o 02l o] 0 03] 0.03
55 37 [ 5id | A68| 618 248 645 08| a4 02 051 0511 0.0d
6 8] 82 M5 L% 215|059 0.4l 061 0.1 00 0.8 0B 0.;
68 | 6.22] 448 | 36.30] 4311 501 L4 088 tr | Lar| 0sa[ 0061 021 004 008
6201 084 | 1135| A7) 1261 0311 0.3 031 .15 004 003 001 0.0
7 6] 1026 [ 070 453 251] 040 0.0 061 0.20] 010 0.10] 002 0.0l
TR 7] 33 1270 579] 249 059] 0.7 Lo0| 008 0.08] 029 003 000
8 3] 3.0 | 134] 502 225 07 040 049] 0171 014 0471 0051 0.0
op BT 780 [ 48401 4811 23] 0.59] 10.10 083 485 02 05| 052 0.0
83| 3875 | 2406 512 15| 018 457 026 2.15] 0.10] 018 0.22] 0.00
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Present State of Air Pollution in Miyazaki Prefecture

Yoshikazu FUJITA, Otoyuki YAMADA, Nobuhiro SAITOH, and Katsuzo SAKODA

In Miyazaki Prefecture, the present telemeter system of air pollution was constructed in 1981.

Air pollution substances (for example, sulfur dioxide, nitrogen dioxide and photochemical

oxidants) are monitored at 26 stations (17 air pollution monitoring stations, 4 automobile exhaust

monitoring stations, 1 inversion zone monitoring station and 4 fixed sources observing stations).

The high concentration, excceded 0.1 ppm, of sulfur dioxide observed in Miyakonojo City and

Nichinan City at the same time appeared to be caused by the volcanic activities of Sakurajima.

At Minami—Miyazaki automobile exhaust monitoring station nitrogen dioxide concentration

has an increasing tendency depending on traffic congestion.

Although some data exceeded the environmental quality standards, the majority of data shows

that there is no concern for the present state of air environment in Miyazaki Prefecture.

The telemeter system of air pollution will be renewed in 1993.

Key words : air pollution, sulfur dioxide, nitrogen dioxide, photochemical oxidants
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Table1 Number of stations and monitoring substances
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Table2 Results at air pollution monitoring stations

“EBRARE CBAER| —BALR R | MESF SN | IR
RO Y | o | BRIORE | BRD 1 R0
s | MERE (S8 | 8Py | 557 | o | £ | B | 55 1% | B0 | E5 | BTy
1 B2y | 14 f198% | 18 02k | iEOE | BElE | & B2
BsliE & BRoME | Sl o
PPpm|ppm|ppPm|ppm|ppm;ppm| ppm ppm |ug/ /o |uwg/ nd
MERFRGE R | 0.004| 0.012| 0.003( 0.007| - - 0.037 | 0079 | - -
7 Y = ¥4 0005| 0.014| 0.008| 0.016] — - 0.022 | 0.067 | ~— -
W o/h % | 0003 0,009 0.015| 0.027| - - 0.034 | 0084 | - -
SIEREIT | %E 7 f% f | 0.006| 0.014| 0.008| 0.011| -— - 0.018 | 0.081 | 0.028{ 0.074
W EME]| 0003 0.011| 0.002] 0.005| — - - - - -
EmE_EE | 0.004| 0.012) 0.004| 0.008| — - - - - -
FERBEHD| - - | 004 005 08| L5 - —~ - -
FRINET | B9 71 %8 41k 8% ) 0.006| 0.015( 0.005| 0.010| - - 0.021 | 0.082 | 0.028| 0.053
KEL/NEE| 0.006] 0.016| 0.003| 0.011| — - 0.021 | 0069 | — -
Hialdi | 5 6] £ /& Fr| 0.006| 0.013| 0.007| 0.014| ~— - - - 0.017 | 0.082
MEANRES| 0006 0.014| 0.009| 0.016| - - 0.023 | 0074 | — -
ESANT | 8B AR B T 0004 0.009( 0.005| 0.011| - - 0. 036 0.075 - -
HiEEE 4 —| 0.004] 0.008| 0.006] 0.014| - - - - - -
B /& % B 0005 0,000} 0.012| 0.024| ~— - 0.034 | 0.086 | 0.032| 0.054
BT | BRI | 0,002 0.005| 0.003| 0.006| - - - - - -
SHEEEE | — - 0.023| 0.037| 1.1 2.1 - - - ~
EEEEHER| - - 0.023{ 0.039| 2.0 | 32 - - - -
—— FI % B 0.004) 0.012] 0.004] 0.010| — - 0.027 | 0.080 | 0.032) 0.064
MoE/NFER] 0003 0.007.0.007| 0.015| — - 0.014 | 0045 | — -
o # W om H| 0003 0.009| 0,005 0.011] — - 0.035 0.064 | 0.038| 0.070
WM BE R 0010] 0.026] 0.022| 0.034]| 1.6 | 2.8 - - - -
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Fig.2 Changes in annual average concentration of sulfur dioxide




Table3d Compliance with environmental quality standards

WA i e s ALk MAEPA T 5w ML ERER IR
DIRGNHE | EAVES0E | ELVRS | LDV | S RSN | FVR L L ORI | ) W | LR | Eren
‘ 230, fppm | 80, 04 AY0. 04| AY0. 06 | A%20ppm | A310ppm | AY0. 06 | A¥0. 12| 20, 2mg/ | 70, g/
'f IR | WRE RS | EEA | opwk 8 | ppnlt | penEEB | ABA S | A | pwdil | ponER | oA | s
B | A7CE%] 0. 06ppm | A7 B | i (AE=4 AP | 2 NG | 2o | 2t
LIFo b ¥
TGRSR 0 0 0 0 — — 19 0 — —
T Y= ¥ 0 0 0 0 — — 1 0 — —
BN B 0 0 0 0 — — 14 0 — —
HERET | 4E B AR AR 0 0 0 0 — — 2 0 8 2
S A 4 1 0 0 0 0 — — — — — —
JE [ 55 R A 0 0 0 0 — — — — — —
AT A B B — — 0 0 0 0 — — — —
M B At A 0 0 0 0 - — 2 0 3 0
KEBINFE 0 0 0 0 — — 13 0 — —
FIlf | 6 R 0 0 0 90 — — - ~ 0 0
OB AR 0 0 0 0 — — 24 0 — —
BT | 5 R R 0 0 0 0 — — 73 0 — —
Ghghvr s — 0 0 0 0 — o — — — —
H OB R 0 0 0 0 — — 108 0 1 0
S | LB 0 0 0 0 — — — — — —
S TIBE S — — 5 0 0 0 — — - —
MER R — — 6 0 0 0 — — — —
[mmuﬁﬁ@ﬁ 6 0 0 0 — — 0 0 0 0
il 7E s T R 0 0 0 0 — — 0 0 — —
mmnﬁﬁ%ﬁ%% ? 0 0 0 — — 10 0 i 0
W E HE RS 2 0 1 0 0 0 — — — —
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PRI TR - | BSRHED | O SHSIEDN. 1og LT THY, 20 LEENED, 20g/ Bl FTH S 2 &,
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BOBIMIEWTBREEROERS % E b IEMDIER

o b,
7, BEHROELEEORELLETFig.5ic

G

3 —BR{LR%R

BAER (B OHETHEIE, 0.8~2.0ppm THI
FEIHETEE, 2B bBEVORRTS - 1.
—BALR R DEGEORELLE Fig. 61TR T
LR TREEELBELTW.

4 WALFEFFTH b

ERER (128) 055, 108 TEREELE (0.06
ppm)AEHE L TWik, )
FACEA F 7 P OUSRED, 0.06ppmE B H
L 72 R OZR B E LA Fig. TR



ppb

168
8
2
12
G/e.

Fig. 3 The concentration of sulfur dioxide in Miyazaki Prefecture on August 1 and 2 in 1992
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Investigation of Lake Water in Kirishima—Yaku National Park

Ken’ichi KOHNO, Miki SUGIMOTO, Jun IWAKIRI, Koichi SEKIYA,
Tatumi NOGUCHI, and Ken’ichiro YOSHITOMI

Water quality of six natural lakes in Kirishima—~Yaku National Park was investigated from
August 1991 through September 1891, Chemical compositions were determined in order to investi-
gate the water quality and to observe the secular variation. The pH value of four lakes (1. Oh-
hatake, 1.. Fudo, 1. Rokkannonmﬁke, and L. Byakushiike) showed between 3.4 and 4.8, Acidifi-
cation of the lake water has proceeded from 1979 to 1991, The water in Lake Miike and Lake Koike

has a slight tendency toward eutrophication. .
Key words : lake water, pH, water pollution, acidification of lake water, eutrophication
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BIEARBERSERAE (WEHAD £2EK L.
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Table2 Analytical items and testing methods

HEEH 5y #r Vil %=
ZHHE v & — HiRE
KB Ry 7 ra—~N ks
pH 5 ABwmE
DO AT T— T IMF MY LERE
*EC ER 7
*TNAVE | BEREAERES 0.5.8 ¥
COD- 9.5.7 (100°C, KMn O, E#)
S S 9.5.8 (lpum, GFP A@E&E)
NH,-N ERHBREE 18.2 (A FT7 =/ =)
NO,;-N JIS K0102-1988, 43.1 F7F Lz F L VU7 3 VvBRAERER
NO,-N JIS K0102-1986, 43.2.3 Cu—-CdBR-+7F LT F Ly
DT I VIRFEREE
*DTN A (GFP) Btk 3TN
* T —N BREA Y VLA -F— b7 V—T7HR - UVIERBLERE
PO, P FYTFTIN— (FTRINE V) BHELEE
xT—P BEZEBRSE - TY TF Vv TN —RRREE
* N a RAEKERE
*K "
*M g BT okik
*xC a ”
*F e 4
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Table3 Yearly variation Qf transparency

cunit:m

‘iﬁ »{jcj' g ’76 1) ’79 2) ’85 3) ’91 4)

il | 2.6 (7/29) 3.3 (7/18) 3.3 (8/19)| 3.0 (9/10)

7N i 3.0 (10/4) | 5.3 (8/19) | 3.1 (8/20)

A - i 12.8 (10/3) | >10.4(10/14) | 9.0 (8/26)

A B | 8.0 (7/29) 9.2 C7/9 7.9(10/14) | 7.0 (8/30)

NE TR 8.0 (7/10) 7.7(10/14) | 11.0 (8/29)

B % »2.0 (7/10) | > 1.6(10/14) | >2.1 (8/29)

1) ) AR#FAERE
2) > HEEFEEZRT OKENEWL)
Table4 Yearly variation of pH

MBZEB ‘76 V 79 ) a 85 ¥ b 91 c #£ c-a
il el 8.2 (7/29) 8.2 (7/18) 8.8 (8/19) 8.6 (9/10) +0.4
4N i) 7.6 (10/4) 7.4 (8/19) 7.7 (8/20) +0.1
X B M 5.4 (10/3) 5.4(10/14) 4.6 (8/26) —-0.8
A & ] 3.8 (7/29 4.5 C1/9 4.3(10/14) 4.1 (8/30) —0.4
NEEHEMH 5.2 (7/10) 4.7(10/14) 3.4 (8/29) —-1.8
B % M 5.5 (7/10) 50010/14) 3.6 (8/29) -1.9

® () ARAEARE

Tablebd Yearly variationof DO in the lake water

(the depth of water, 10m)
wnit: mg/ 4

79 85 ¥ 91

10.8 (7/18)
0.8 (10/4)

10.9 (8/19)
<0.5 (8/19)

4.0 (9/10)
0.8 (8/20)
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Data 2 Results of a detailed analysis of the lake water
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Water Pollution Pesticides Used at Golf Links (TI)

Noritaka TOMIYAMA, Tatsumi NOGUCHI, Ken’ichi KOHNO, Koichi SEKIYA,
Jun IWAKIRI, Miki SUGIMOTO, ahd Katsuzo SAKODA

In recent years, we are concerned about water pollution by pesticides used at golf links.

Pesticides in the drain off water from golf links and river water were analyzed by capillary—

gaschromatography/mass spectrometry—selected ion monitor (GC/MS—SIM) and high perfor-

mance liquid chromatography (HPLC).

As a result, low level concentrations of sima;in, terbucarb, isoprothiclane were found in some
samples (cf.Table 2). Multi component analyses using GC/MS—SIM and HPLC satisfied the de-
tection level set by the Minisiry of Japan Health and Welfare (c¢f.Table 1).

Key words : pesticides, golf links, water pollution
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ROEEEEY v 75 7 TRIEAREIBES
MA I BFTREOBEICOVWT, PRIEEDHESE
BROBELZRET 5.

ERRURERE

1R E
BEIREHE R - FEAE T 32M, Nanogentt, F&RAL
FTER RUBKRESBEIBRIGLIOAF
WEREEES, (72 VAL v—d,,, 7Vt F VTV
—d;o,p—% — 7 = =J—d,,:MSDIsotopestt
sruaiAy v, an-~F4, T, HKFEE
FhU L REERERRA
SrxFUrsYa— o Fl{bEIE®R, EPH
Bk b U A B (250°C, 2EERIMEMVLER) ©
2 SEERUAESRE ‘
D ARy uow hrs 7EESRE (LT, GC/MS
BT B,)
a) #HE
HRr7aw b5 7 :ea—Vby b XvAh—
F#t#d5890 U —-X1
BRI - BRETF®WE JMS-AX505W,
7 — 7 R EEE (JMA-DAS000)
b) BIESRM
£) HRIaw v 757
%15 5:J&WHE DB-5 (0.25m I.D. %25
m,EE0.25 4 m)
FeUTHA:NY YA
YRR 28em / B
BELM : 50°C (243) —~30°C/ 53 —>150C—~
4°C / 53y—=260°C (243)
EALRE : 250°C

EAFE : AT Y v bR (03— DR,

253)
o) BREsiret

ek SIME

A A L ELE

A4 VLB : 706V

A4 ALEH 1 300 A

XL — 7 —BE : 260°C

A X VIREBE 1 260°C

=4 —44 v (m/z):Table LIZFCEH

2) BEEAKI o< 57 (BUF,HPLC LB T

%)
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a) EE ‘-
Ak LC—3A, B s rm i
BESTE : BAEFEHE JMS-AX5G05W,
7= 7 EEEE (JMA-D BHER:SPD-2A
F— 7 EEE.C-RA
b) IR
# 5 In:Wakosil Cu (4.6mm I.D. X 150mm) , F1I
TR TER
B T2 b= b YL/ 50mM Y VEEEEIK
(pH3.5, 0.1%¥EDTA—2Nai&i)
& 1 lmf/min

BERE : 27T0nm (0~343) /T ¥ a7 L%

%, 243nm (3~85Y) /A F ¥ VR, FU T LEMNE
4 HERELE
1) GC/MSTHRET ¥ (248E)
a) RijsLEE

BAEEOHES B L T, BILEAERL
A, LUT, SMEiiE L 7.

BIK500mZ 3o — MZBED, Yroury
V100ml B TME L F b Y U 425 g A TSR E S
L, B@E#%, YruuAy  BESRTS.

FikBicd LTY 7004 % 50mlENAT

EROMBRIEERTY, Yooty VBESET 5.

SEWMULEYZ7oaiy vefbdEkREr- U YA
ZMATHAT 2. MBEI0. 1% Vo F L7y a—
W/ T IERO. S A A, BREEE (0—% U —
TRV —-4) KB L, BERET 2. BEEERE,
n—~FH CHERL, NEREEYE (£40.1ppm,
T2 F VAV Y—d,, TNAS vF v—d -5 —
T x=)—4, /n—-FH VIER) 1nfENA, BE
ZEEL, IdOERE LU THBARET 5.
b) HHROT — 7 0E

RBERO2u LEHAR IO NS TEEA
L, BSOS L.

T — & MBI DWW NEBIEEE A RE L.

Table 1D EFENo.1~No11 13 NI EREYEIS-1,
No.12~No.16i1S—2, R UNo.17~No.24ic 2 W TIZIS-3
=R

2) HPLCTHET 2 8F GEE
7 b= MY ISHROFHAKMEFR LT, IV

F 4 ¥ a=rv L#Sep—Pak Plus PS—1#4 — |
Uy J(Watersth) 1, pHFEZE L 2#Kk300m (1 v
mOGFPTA#%, 0.1M HNO, CpH3.5i FH%)
ZTOERILOnl / YTEAKT B, A=Yy PEI058



[UTHIRE, 7= b ASMTHEET S,
5 ABEFHERUHERES
REOHEMAE, TAT7EMSHEREINAEKO

ABEROE OHER O AR ARAT 2SS S

500m T oMA (T, FIIKEBT ) D2dtA
NEERE L. BISE LT, B T 78T
HEHUKO IR WES, T 7BOBNIE, % kR
DTN TIBLEE, PHASE O, BELTV S
FN2AA Y b EREHRE L, SIS VT
BEET- 7. BERENIL L 75 AR L, 5
Fricgtsl Ui,

FEERHE, ERR4ETHISHE~TH208 R T'10H28
H~11A58m2Ec¢H 5. X, HPLCTHIET 53
HMEOBEY FHAFIACHEBELAL2TL 75
SVCHIE L.

1 GC/MSIZ L 2Dt BEDSBE(TIC)

DB—54 7 Lt & A0 BEOTICEEEH L Wy
BEARLIH, 7 anRI FETYIRR, TS
ZhELVTaFAS U RE - NEETVL,
L7z, LOUBRLOEBBEDTAART by —
T A Y M A VREOHEN S ERICKBES
ot ’ '

T, DMEEOTAZARYT MLDEETS I A
bAAv%&ETable lic;rL7c. THHTRAXRY bb
EOWTREAESENRLAET -7 EEE—HK LI
2 GC/MSIc & 5 BEDRE

BEBEDODZI/OT N SITLEDS/N=bEL TR
INRHEA B L7z (Table 1) SEEE b, B4
DORLUEKEEEOIN T E TR HHHETE 2%
P/ SN 5, (Table 2)-

Tablet Retention time, relative retention time, measured ions, minimum detection quantity and

principal fragment ions

/MR

5 Fh-7 X | 12541y EEIFIIVMEY
Ne B R 4 No. P f 5 [ ks el m/z 2 g n/z
1 dichlorvos 1 6 297 0. 447 109 0.04 109, 185, 79
2 etridiazole 2 8 28" 0.623 183 0.13 183,213,185
3 chioroneb 2 g 07 0.671 191 0.04 191, 206, 193
4 benfluralin 3 11 447 0. 864 292 0.04 292, 264, 276
5 pencycuron 3 117 507 0.871 125 0. 06 125,180, 127
6 simazin 4 12" 497 0.944 201 0.06 201,186
I1S-1 | phenanthrene-di0 5 13" 385”7 1. 000 188 - 188
7 propyzamide 5 13 407 1. 0086 173 0.06 173,175
8 diazinon 5 14" 007 1.031 179 0.08 179, 137, 265
9 chlorothalonil 5 14" 227 1.058 266 0.04 266, 264, 268
10 terbucarb(MBPMC) 6 15" 507 1.166 205 0.04 205, 220
11 tolclophos-methy 6 15 597 1.177 265 0.04 265, 267,125
12 fenitrothion 7 18" 57" 1.248 277 0.08 277,125,109
13 chlorpyrifos 7 17" 507 1.313 314 0.09 314,199, 197
14 pendimethalin 8 19" 13”7 1. 415 252 0.08 252,162, 281
1S-2 | fiuoranthene-d10 8 19° 157 1.417 212 - 212
15 captan 8 19" 297 1.434 79 0. 80 79,114, 149
16 isofenphos 8 19" 397 1. 447 213 0.08 218,120,121
17 napropamide 9 21 197 1. 569 128 0.08 128,271,171
18 butamifos 9 21 217 1.572 286 0.186 286, 200, 232
19 flutoluanil 9 21 337 1. 587 173 0.04 173,323, 145
20 isoprothiolane 9 21 39" 1.594 118 0.10 118, 204, 290
1S-3 | p-terphenyl-dl4 9 21 527 1.610 244 - 244
21 isoxathion 10 22" 49" 1. 680 105 1.00 105, 77,313
22 mepronil 11 24 257 1.798 119 0.08 119, 269, 91
23 iprodione 12 27 217 2.018 314 0. 17 314, 316, 187
24 pyridaphenthion 12 27 27 2.021 340 0.08 340, 199
25 asulam - 2 397 - - 2.1 -
26 oxine-copper - 4 347 - - 1.8 -
27 thiram - 8 0927 - - 4,3 -

H1: 7 - TN,

SIMAEKBTBEI VY P v —%RT
tNo 1 ~283GC/ MSKELBHAIFET, N25~2THHPLCRK LBMETH 5.
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Table2  Maximum concentration of pesticides detected, detection limits, water solubility, effluent

standards and standards for tap water

unit:mg/ £
o ek B IS i s, | DAETEE | HGEKDE
fo | BMHERE | gpismon | (b0 | rbiia | RE TR KGRI | o™ | e
1 dichlorvos ND ND ND 0. 0004 10000 - -
2 | etridiazole ND ND ND 0. 0004 50 0.04 0.004
3 chloroneb ND ND ND 0. 005 8 0.5 0.05
4 benfluralin ND ND ND 0. 008 <1 0.8 0.08
5 pencycuron ND ND ND 0. 004 0.4 0.4 0.04
6 simazin 0.0015C 1D ND 0.0008( 1D 0. 0003 5 0.03 0. 003
7 propyzamide ND ND ND 0. 0008 15 0.08 0. 008
8 diazinon ND ND ND 0. 0005 40 0.05 0. 005
9 chlorothalonil ND ND ND 0.004 0.6 0.4 0. 004
10 terbucarb(MBPMC) | 0.009C 1) | 0.007C 4) | 0.003( 3) 0. 002 B~7 0.2 0.02
11 tolclophos-methy ND ND ND 0. 008 0.3 0.8 0.08
12 fenitrothion ND ND ND 0. 001 14 0.1 0.01
13 chlorpyrifos ND ND ND 0. 0004 2 0.04 0.004
14 pendimethalin ND ND ND 0. 005 0.05 0.5 0.05
15 captan ND ND ND 0.03 3.3 3 0.3
16 isofenphos ND ND ND 0. 0002 23.8 0.01 0. 001
17 napropamide ND ND ND 0. 003 73 0.3 0.03
18 butamifos ND ND ND 0.0004 5.1 0.04 0.04
19 flutoluanil ND ND ND 0.02 9.6 2 4 0.2
20 isoprothiolane 0.006C 1) ND ND 0.004 50 0.4 0.04
21 isoxathion ND ND ND 0.003 1.9 0.08 0. 008
22 meproni “ ND ND ND 0.01 12.7 1 0.1
23 iprodione ND ND ND 0.03 13 3 0.3
24 pyridaphenthion ND ND ND 0. 0008 s 0.2 0. 002
25 asulam ND ND ND 0.02 4000 2 0.2
26 oxine-copper ND ND ND 0.004 s 0.4 0.04
27 thiram ND ND ND 0.002 30 0.08 0. 006
A1 () Nk INATESEK

2 : No25~27id, HP L CCRIE L7 BEBISMGA (BEHIK10, 3BMH 3, FNIKID T 3.

3 HPLCIK X 3EEDHEE

SEEL LOBECELD, BEVBAFHEMACL
DEBELTOS7®H, REROZWIES, HIEI HFE
Th-7. &/, S/N=0&LT, /PREESEH
L7z. (Table 1)

Sep—Pak Plus PS—1#7— b U v V0o DEEED
EXERE, 7 ¥ a T L106%,4 % v 8780.8%,F 7 5
. L9T.3% (BERIEEC.Olng / £)%ARL, BIFCH -
7.

4 INT7BHHASOHEZR

T 7BOBHK, BRMECZEDOTROR]AD
SRIEE N BEORKRER R HER % Table 2ic
ARU7z. KD SRS AER I YDy, FI
TANT, AV 0F45 L OSEETH -7, B

BEIRETOYEEMEE AV Fhd FTEb o7

BRSNS REBEINLEER, FATHLTOIESE
THo7dy, BEXSEHES VTR TEb-7k.
AN S BV v, FILTHILTOMEEI B

Ihicdt, BERKEKOEEKEEERE (E4£%)
ZhFnb TEb 7.

BB o# AR (THISH~TH20H) OPFFHARD
BN SRS N BELEBICTL 7B TER S
N7 BE (FENSHBEOERREL BRI L)
& DEMRERET L7248 R (Table 3) |, < ¥ v &KW
TRATUBHEBEE -7, k2L, BEoERR
FHEESIEELTOWEY. HEm3A AR, #8
BEDIRWTVNTHLT, ) FaF+s oonkbs
N5IEE, IhoOREENEV D & ROHER,
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Table3 Relation between pesticides detected and pesticides used at golf links
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Investigation of Contaminated Soil at the Public Land in Miyazaki Prefecture

Koichi SEKIYA, Jun IWAKIRI, Miki SUGIMOTO
Tatsumi NOGUCHI, and Ken’ichi KOHNO

The result of this survey showed a 12.9% rate of detection and within the value of environment

standards. The soil is an important component of the environment which sorrounds humans with

water and air. The accumulation of noxious chemical substances which exceed the ability of pu-

rification have a direct infuluence on human surroundings. If the soil should become contami-

nated , it is difficult to restore unless the contaminated soil is removed.

Key words : contaminated soil, soil environment, accumulation
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Fig.1 Methods of instrumental analysis
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Table1 Analytical results of the soil BT g BRI L
A AELE A 7L
X % # M F | kiR PCB VT v | B
B ..1.1.0.0004 | . 0.03 | ] ND ] 0.003 | 0.0004 | | ND | ND f] ND ] ND
N ND ] ND )] ND 0.003 . ND ] ND ] ND ] ND . f] ND .
i 3 ND ND N ND ND N ND ND N
H |..4.1.0.0008 | . 0.01 | ] ND 0.008 | | ND ] ND ] ND 1] ND ] ND .
o] ND ] ND ] ND ] ND L] ND o ]..] ND ] ND ] ND ] N
2] 6 0.0003 0.02 N 0.022 0. 0003 N ND N ND
B | 7. .. ND i) ND L] ND ] ND ] ND ] ND ND ] ND ] ND ..
..8.1..0.0004 | ] ND ND . ] ND ] ND ND L] ND )] ND b ND
i 9 N ND ND N N ND ND N N
w10 ) N 1] ND )] ND_ 0.002 | | ND i) ND g ND ] ND ] ND .
Y ND ). ND i ND 1. 0.001 1 . ND ] ND ] ND NDf] ND ..
K 12 N N ND 0,001 N ND ND ND N
AT 18 ] ] ND ol ND ] ND b 0.001 + ] ND i ND p] ND ] ND ] ND .
T ND o )] ND ] ND_ . 0.003 | ... ND L ND )] ND ND ] ND .
" 15 N ND ND ND N ND ND ND N
pg | 16 ) ] ND .. 0.01 . ] ND 0.011 | . | ND ] ND i ND ] N ND ..
ST ND ] ND 1 ND ] ND ] ND ] ND ] ND | ND ] ND .
L8] ND g ND L ND 0.004 | ND g ND ND NDb ] ND .
#R 19 ND N N 0. 007 ND ND N ND N
= .20 | ] L 0.01 | |} ND ol 0.008 | | ND_ ND o f] ND ol ND o] N
# 21 ND ND N 0. 008 ND ND N ND N
B 22 | | ND ND ] ND | ND ] ND ] ND Nl ND | ND
23] ND ol ND ] ND | ND .l ND ol ND ND ] ND i) ND
5] 24 N ND ND ND ND ND ND ND N
.25 | ] ND g 0.02 | ] ND 0.044 | 0.0002 | ] ND g ND ] ND ] ND
26 ] ] ND ] ND L] ND 0.008 | | ND ] ND i) ND ] ND )] ND
5] 27 ND 0.086 N 0. 001 ND ND N ND ND
& .28 1.0.,0003 | ] ND ] ND ] 0.003 | . | ND ] ND ND ] ND . f..] ND
T 1..29.1.0.0003 ] ] ND .| ND ] ND | ND ND ND ] ND 1] ND .
il 30 0. 0003 ND ND ND ND ND ND ND ND
# R A | 0.0003 0.01 0.01 0. 001 0. 0001 0. 0005 0. 0003 0.1 0.1
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General method of analyzing Kiyotake river by zoobenthos

Jun IWAKIRI, Koichi SEKIY A, Miki SUGIMOTO
Tatsumi NOGUCHI, and Ken’ichi KOHNO

In recent years, positive achievements have been made in the general methods for analyzing the

biological quality of rivers.

In order to understand the circumstances in Miyazaki prefecture, we investigated Kiyotake river.

After laboratory research, we plan to discuss the comparative results.

From the result, zoobenthos by and large has decreased over a period.

In Octorber 1990 a great typhoon devastated the Kiyotake River. As a result, the number of

zoobenthos has decreased.

According to Pantle u. Buck (pollution index) and Beck—Tsuda (biotic index), water pollution

level contains an oligosaprobic agent.

Key words : Pantle u. Buck (P 1) , Beck—Tsuda (B1) , oligosaprobic, zoobenthos
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Table1 Points and times of collecting samples
St. | BREMS | FEREEAL | SRGEEAE | KNoRE

1 i § 63.11.17 H 4. 4.15 W (ERD

2 LEHE S 62. 4.20 H4. 4.17 W (FEHED

3 2 it S 682. 4.20 H4. 4.15 H CEMERD

4 BERE S 62. 4.20 H 4. 4.17 O (D

5 E/JTF S 62. 4.20 H 4. 4.18 W CEMR)
FRINEESINI MO IEERL, Hallik LicEEMS %2R T
E—IRIINEL2 , REEERE 28D T, HEHE, 75 2 JHEEH

ENRUBET2ERL, BEBICHRNTYS, Fig.
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Fig. 1 Points of collecting samples
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2) K& 5 # (pH, DO, COD, BOD, SS, T-N, T
—~P, EC, Cl-, SO%-, NO,—-N, NO,~N, P0O?-, Br-

F-
ERAED S KE S ET - 72,
3 BRHUTE:
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40 ) TlME2EIERE L, *hE—HB & L

1 EEREEEREK

LB O M IAE & k%% Table 272, H7I
BEEFATable 3% , B EERCEHEE(%)%Table 4
R

Table2 The species and the number of zoobenthos (1992 )

1

Xk St. No.

2 3 4 5

Ty F Ao U
FS AT aY
INEYET AT TY 21
aIEEST YA OY
vay =i haray 2
tAES A Oy ’ 11
afnFavE 16
Yrahsroy
av)wFyIA5an 6
STIRTSIATOY 2
AT I ATy
AAFr TR
AT Oy 5
SLTATSIR 15
TIVAHAITITIRE .
AHS TV AAIT IR
v rETXrSRE
FALVMESY T

Y hEXSRE
—vFav hEY T

LS oLy

LA RoAUE

sobe AHTRER
AA v RER

AN E AT RER 2
7 af
oz A% 12
v¥T TH
ANE R VR : 2
agx £F
A4 ELF
v IVE
T30 TH
BEEER 126
BEHEK 18

St R

Lol 2 R J- RN R

[Nelo.

22
1
39 19

12 18 17 6

12 1
278 421 22 48

11 3 2

115 49 23 16

538 639 142 113
16 15 16 17
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Table3 An order table of zoobenthos

o BREMS
1 o~ L 2 3 4 5
| 5 A =] giEl | &E | RiE | S8 RIE | 48| BiE SR B SR
BFny E 14 7 12 8 17 6] 11 8 11 7
HESY | RdE | 15 H 4 1 1 1 1 2 1 1
bR H 9 4 3 2 3 2 5 1 3 )
wLHE 4 1 4 3 1 3 2 3
WL H 4 4 8 5 4] . 3 3 3 3 4
T =] 1 1 1 1
' KLHE 1 1 1 1 1 1 1
k5 1
| BREY | LE 1 1 1 1 2 2
Wixgy | EREHE 1 1
REHE , ‘ 1
|
RE#H% . 1 1 1
j BEEY 36 18 .28| 16| 31 15| 26 16 28 17
-
i A R 542 | 126 | 645 | 538 | 475 | 630 | 563 | 142 | 347 | 113

Table4 The priority species and occupation percentage of zoobenthos (% )

RE | BKE | E£§—-8B45%1 EER | EBLE EEE | EEZE 58 5B R
ME | R OH
1| B S TMSES T 12.9 | 2350y B 10.1 | Yh7yebErs 9.6
4 Bl LVEVET AT 16.7 | 18%uy & C12.7 | AILIRUEI B 11.9
2 | Bl AN h R 41.2 | 9AREREE VS # 9.9 1 72%f 7.4
4 [El mkay & 51.7 | 22098} 21.4 | yUIEFI B 14.5
3 | grE 1304 F4 12.8 1 7410755 B 12.2 | 9aRerF0% # 11.5
4 ke B 65.9 | ¥IIEFIB 9.1 | 220884 7.7
4 | ®iE PANLAETVE B 26.83 | 2208 15.1 | 3H397bErs 12.4
4= LV E) 16.2 | 10%0y B 15.5 | 1hEvEIshfuy 18. 4
5 | gl | v 14.7 | 7yHAFOLYSA 12.7 | 7y4HFLYSC 12.1
4 [H 1nFey @ 42.5 | 1290 % 14.2 | +3944Yy 10.6
1)St. 1 () _ 2)St. 2 (LB
18788, 126@HEESh, EEBMMEEN1E 16785, S3BEABE s, EEBIHEEN14E
, BERRTTYG, BB EIEE, EALE23 H, BRIy, BEMNtEEEE EFRRILET
¥ ToH-te., E—BEEELLT ZIVEVESIAY X ThH-tz. E—BEELLT, Yunsassoy
OYNLENEWEERELD, HILSHISIE, REWEERE LY, $AEBEEELTIAYA
EAESIAFOYREDOSENS TICEREINT bEMN T, FOROPINLAEETFE, - 72, Blid
Wiz, tE#s 5 BIY (Biotic Index)iE33, Pantle u. 30THEEAMEAER LTz
Bucki®iz X 25 EIEHPI>  © (pollution index) & 3)st. 3 (&b
1.3CHEBKMERL . 15%E4E, 639EMEE S, EBEBREEN12E
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1688, 12EABESN, EEBEEN1E
H, EEEER6bY, FIBmEE4EE, AR E35
S Thotc. B—BEBELTaXYAH, B2
BELlTryonsahsrfavTd-7. PlLIZ1.ATH
D, BLF3OTEEKEZ R L.

5)St.5 (BDT)
1788, 1IB3EABE SN, EEBRHEEN12E
H, EERALY, BB R EE, EF s
#$TH-7. E—BEEELT, Yansanyoy
PEWHERTHY, EZBEBIIAX ) AR TS -
7. PLidl.3TH 0, BII29TEIE kAR L 7.
2 HEMROKE

BFEM R OKE % Table 51C/R87. HEMS OB
EEEOHEANISt. 1,2, 3I3AAT,St. 4, 513 AR
THY, SFPEMALE DBEREFEDT TH - 72,

Table5 Investigation of water quality of Kiyotake river (1992 )

wok &

EH 1 2 V 3 4 5

p H 7.5 8.0 7.9 9.5 7.4
SS 0.1 1.4 4.6 3.8 12.0
BOD 0.15 0.76 0.63 0. 54 0. 88
COD 0.26 1.72 1.60 1.76 1.88
EC 80. 4 122.0 138.5 138.5 155.0
DO 9.9 9.6 10.4 12.4 10.1
T-N 0.09 1.29 1.35 1.11 1.34
T-P 0.01 0.03 0.02 0.03 0.03
NO,-N ND ND ND ND ND
NOs-N 0.11 0.78 1.28 1.04 1.29
C1l- 4.39 8. 17 10.3 10.8 12.3
S0%- 9.52 14.71 14,12 14, 82 15.62
F- ND ND ND ~ND ND
Br- ND ND ND ND ND
PO ND ND ND ND ND
it 1R 0.55m/s | 0.56m/s 1.0m/s | 0.80m/s | 1.10m/s
KE 14.1°C 20.1%C 16.1°C 19.1°C 16.9°C
SR 16.3°C 21.1°C 23.1°C 20.3°C 21.0°C
JI & 3m 10m 15m 20m 30m
% - AR e < o LLED | DLED &b

xhw

Bff pH, EC2BWVWTm,/ 4, ECldus
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SFIRFRIC & - T, Index(1) &R b7, [=2A+BF 72
L, AEBIEM AR, BlaE B 2 kEE.
4 FiElsEEs - ©

Pantle u. Buck(1955)ic L W RBEX Wi FETY

HEREGEZRD O H I KBETEGRER

TR E bIEN TV 3. BRGSO B0
BOMREE (h) LEBER(s)XHY, BEEHs
T(sxh)/ThkDEH L.

h: @O HIREE s : T5BMERIEEL

1o 10558 Lo BB KAETRIEAE
210 530G 2 B — G KIS IER
3eee 3080 F 3oneee a — PRKEIE R

4SRRI TR AR

6)

£ 8 K B & B OB

HRKEMAEZRI OB 1

TRE 5 B 9 A4 B X (S -h)

‘ Th
BEAER (o0 s) 20 Bk 1.0 ~ 1.5
B —HEKEEH(S —m) 11~19 1.5 ~ 2.5
a~HEKRES(a ~m) S B~10 2.5 ~ 3.5
MBIk (ps) 0~ 5 3.5 ~ 4.0
BIEAES & SEFAESHDOPIEBUI>WT, Table 6iTRY.

Table6 Pollution index by Pantle

u. Buck and Biotic Index by Beck—Tsuda

REME 1 2 3 4 5
i #olgiE | S| | AR | SE ) BTE | SE ETE | S\ | §iE | S5
B1I 0S|]0S|{OS|0O0OS|OS]0OS|0O0OS|]0OS|0OS|OS
1.2 (1.8 [ 1.6 1.4 1.8 |1.4 |1.5 (1.4 (1.7 |1.3
P1I
0S|/ 0S|m}]OS|O0OS]0O0OS|0S,0S ! 8-m|0O0S
Ed & L) RAA PT-NFILHEFERbNI

B4 BREEETable 2005, SEOREE
HIIFTE & T8~ % Icmib LTz, $£7:, B@Ek
HHSt. 3%k E, HiEE H~NT23~83% 12w L.
1, EEFYORLERUEFEFRETable 3DSt. 4&
5T, BuwkicwaazyaREyonsans o
URE—LEBLELS EOMERIEEL LTV,
CHOoOEHIE, FRZEICHORELTREDREL,

ZOBROEHILLIKFEHOERIENELON S,

KESH R Table 40 513, BHIAE S
BBODEHEL HEEDLSBIM -/ LHL, St 172
i3, BRliobEcs D, KEZBRENLVWTH-
oSt 2~b R ERMIIkORIGAD A ICH D, &

Pantle u. BuckiZ & 35 &BIEE(PI) & Beck—Tsu
daDEMIEREE (B Table 570 5, £ TOFEEMSET
BIZ20LL Ed b, BREKEED X Wik (os) TH -
fo. £, PIASEIEHEMSE S b, 1.3~1.40/ic
b0, BBEFITHIET 2 KERR, S A5 EERK
D EN VKB (0s) Th - 7e.

B [
COREEERTHICHD, MIFRETEW /5

NIEBRER S v 7 — B KRR & RiRE—KITER <
BHLE7.
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Investigation of Water Quality Concerning the Trichloroethylene and the Like

Yukari ANDO, Jun IWAKIRI, Koichi SEKIYA, Miki SUGIMOTO,
Tatsumi NOGUCHI, and Ken’ichi KOHNO

The trichloroethylene and tetrachloroethylene are proven to have an effect on the liver and the
kidneys.

A survey of water pollution with volatile halogenated hydrocarbons such as trichloroethylene
(TCEs) has been carried out every year in Miyazaki prefecture since fiscal year 1984 .

In fiscal year 1992, the same pollution survey of industrial waste water and drinking water was
carried out. .

The result of this survey showed that none of the three substances including trichloroehtylene
has been detected in drinking water for five years.

However there is a concern for environmenental pollution because the rate of detection for TCEs
in industrial waste water is still high.

We suggest that pollution surveys of industrial waste water be carried out under appropriate

administrative guidance in order to maintain water quality.

Key words : trichloroethylene, industrial waste water, water pollution, drinking water
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SNIBREBOEEGEIMCH44% L& bE {, PCEX Table 3 Results of water analysis of drinking

35%, TCEAN13% Th -7z, PAEEX ZERHE water supplies in fiscal 1992
A N S Y = R N
(Table 2) ZE@BL E&IPCEN3% TH O, TCE B OB | #HAX% 1B R
RUOMCIRI% CH - 7.
TCE 55 0
Table 1 Analytical results of industrial waste PCE 55 0
water in fiscal 1992 MC - 0
wim B R R B | B
HOH | B RIEC e | o GEEE ) EBER: TCE  0.002 ng/’
- PCE 0. 0005 mg/ £
TCE 97 97 13 (13%) 1(1.0%) M C 0.0005 mg/ £
PCE o7 a7 34 (35%) 3(3.0%) Table4 Provisional standards of drinking water
MC 97 97 43 (44%) 1(1.0%) TCE 0.08mg,” £
PCE 0.0lmg ./ ¢
FEBREA . TCE 0.002 mg/s MC 0.3 mg,/ £

PCE 0.0005 mg/ 2
M C 0.0005 mg/ £

2 BESEMICBY SHELE

Table 2 -Water emission standards of waste wa- TEFIGSEE N O ERRAEE F TOMERICB I 5 b Y
ter into public sewerage runrF LU rFREOVWT, JY - T¥EZ0OM
‘ TCE 0.3 DEFEBIC OV T OEHIRR R CRE KBS HEE D
PCE 0.1mg/ £ BRI % Rt L7z,

McC 5 m/L D 7Y ==y S RIBY B RS
MCROWTREHEE 7Y ==V rRICE T B HEHIRE%E Table 5127/
L7z, REMNRE LABEERCAERALE TR
2) BRPKBHERRFOREK W7z HOEM O I B T X v s, PCEO#
BRI 551 iR % T A L 728 8 % Table 3127 L 72, MR IIE L B/DERZR L. L LTCE,MCick
M) ZoozF L UyEEIVTRbRHINT, NTREE, BERLEBRABVEETLTED, <
IKEARITH B EERH L KEEEE (Table 49) %86 NERFIA27Y =V T TPCERLLLEHIATY
U737 - 7. - 52 &EE—HT B MCIDOWOWTITERMSEERIE

BE#EE LBk, X, TCEI DLW TRMBESE
I P AU ad - 37 N F SAVATCY A

Table5 Survey of pollution with waste water from laundries

HEFEE 63 1 2 3 4

L $7354 27 22 72 54 55

TCE | &d# (R5 | 3 (1D 3 (14) 8 (11 3 (8 6 (11D
EEH (KD | 0 O 0 (@ 0 @ 0 ¢ (0

PCE | #ili%k (%) |18 (67) |16 (73) |48 (67) |32 (59) |30 (55)
HEH (EH | 8 (3 6 (2.7 93] 3 (& 3 (5,9

MC. [ (K5 | 6 (22) | 6 (21) |33 (46) |22 (41) |23 (42)
‘ BB (ED| 1 GD| 1Ws| 1ol o | o0

T—122—



2) ZDfMOBEEZ I Y B HHBIRKT

Z DO DERIZICE T BPEHIRE % Table 617k
Ufz. 3EDOREES BT 5 & FRSEE &I
MCAEWEA /R L TH O, TCE, PCEDIEICHR R
AEV. CTHREROZOMmoBEEE MC , TCE, P

CEDJECRBIEHINTVWAE I L E—FKT 5. &
7o, ERR2EE, MEEESME L bEELEBEL 2K
BEFEh o2, MEEETCE, MCTHEBEL-KRE
N -7 PCEIX DWW TIHBESER, BEREER
Mmoo

Table6 Survey of pollution with waste water from other factories and industrial processes

BEERE 63 1 2 3 4
15 B
i R73 39 44 23 38 42
TCE | #®HE (£ | 6 (15 |10 23 | 52 | 6 a8 | 7 Uun
BB (KD | 2 G 1@3] 0 (O 0 (o 1 (2.4)
PCE |#®% (£pD | s (.n| 50D | 4an | 4 4D | 4 4o
BEH (XD | 0 (O 0 (0 0 (O 0 (O 0 (W
MC | #BHE (RO | 5 (13) |.9 (200 | 6 (26) |19 (50) |20 (48)
BB (ED[ 0 (0 | 0 W |0 W |0 © | 1@
ZTOMOEES SRR, {b¥TE, AGHAaR TH 5.
#ig, JTLEE, ZBEER SBHE, SSEHEE,
mxFEREE, BEBWEE, e REYLE 3 [i73
#i0

3) BREIKBEAR HESR S D75 YR
HEFOO3EEE D O PR AER & TOERM, hU 2o
oxrF L EMER, #3ELEREAISVTRD
w72,
s b Y (I
HEFNE3EE D O FHAEE IKAB LcERER 5 &,
TV —Z U VERB T APCEOHIKEEDB BRI
RRELTHY, 2LEEBHANS MY oD F
VSR s hBElgbEL, Mooz FLry
FILL 2 BENDOBERENREIN S, 5% & bHKE
HEOETFTE2HESE L2010, HEEHKDOFBELRIR
PRAER o I BURITBISEA KT 5 2 EANE
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