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Detection of causative agents of sporadic infantile diarrhea in 1993—1997

Kimiko KAWANO, Toru YAMADA, and Toshitaka YAGI

Abstract

Detection of causative agents of diarrhea from fecal samples of sporadic infantile diarrhea

patients was attempted during 5 years from 1993 to 1997 in Miyazaki Prefecture. Consequently,

the various causative organisms of diarrhea were detected in 173 samples (25%) of 684 samples.

Over § years, Campylobacter was isolated with the highest frequency of 9-16 % of samples. All

of Campylobacter isolates were Campylobacter jejuni. Salmonella was isolated with the second

highest frequency of 6—7 % of samples. S. Enteritidis has increased remarkably since 1996.

Enteropathogenic Esherichia coli was also detected every year at the isolation rate of around 3 %

on average. Of the rest, Staphylococcus aureus was isolated at the rate of 1-3 %, and only one

strain each of Vibrio parahaemolyticus and Aeromonas hydrophila was isolated in 5 years.

However, none of the causative agents of diarrhea were detected in 511 samples (75%) of 684

samples. Raising the detection rate is a subject in the future.

Key words : diarrhea, Campylobacter, Salmonella, Enteropathogenic E. coli
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Tabie. 1

Detection of causative bacteria of sporadic infantile diarrhea in 1993-1977, by year

Number {(Number/Number of samples, %)
Year 1993 1994 1995 1996 1997 Total
Samples 32 88 115 242 207 684
_ Positive samples 8 (25.0) | 33* (37.5) | 30" (26.0) | 57* (23.5) | 45* (21.7) | 173*(25.3)
Isolates
Campylobacter 3 (9.3) |12 (13.6) {19 (16.5 |31 (12.8) |23 (1L.1)| 88 (12.9)
Salmonella 3 (9.3 |12 (13.6)| 6 (5.2) |15 (6.2) |14 (6.8 50 (7.3
E.coli 2 (6.2) 7T (8.0 3 (2.6 T (2.9 4 (1.9 23 (3. 40
S.aureus 3 G4 3 (2.6 a.n 2.9 16 (2.3
Others 1 0.9 1 (0.4 2 (0.3)
Total 8 34 32 58 47 179

* . They contained the samples that two type of organisms were isolated simultaneously from.

Table, 2 Detection of causative bacteria of sporadic infantile diarrhea in 1993-1977, by month

Number (Number/Number of samples, %)

Month 1 2 3 4 5 6 7 8 9 10 11 12 Total

Samples 26 17 39 30 34 69 114 91 71 58 76 59 684

Positive samples 4 2 3= 8 12 21 30 130 *| 15 {19 *|20* 9 173
15,4 11.8) 7.7026.7}35.3]30.4]26.3}33.0{21.1]32.8|26.3|15.3| 25.3%

Isolates

Campylobacter 1 2 5 7 8 15 17 7 7 13 6 88
3.8 11.8 16.6|20.6| 11.6{13.2|18.9} 9.9(12.1(17.1]10.2| 12.9%

Salmonella 2 1 3 6 5 10 6 12 4 1 50
5.1 3.3| 8.8 87| 4.4|11.0| 8.5]20.6| 5.3| L7 1.3%

S.aureus 3 2 1 2 1 1 1 2 2 I 16
11.5 6.7 2.9 2.9] 0.9 1.1{ 1.4| 3.4} 2.6 1.7 2.3%

E.coli 2 1 4 8 4 1 2 1 23
5.1 2.9 58| 7.0 4.4] 1.4 2.61 1.7 3.4%

Others 1 1 2
1.4| 0.8 0.3%

Total 4 2 4 8 12 21 30 32 15 21 21 9 178

* . They contained the samples that two type of organisms were isolated simultaneously from.
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3. AvEQNTI—-D5EE
1993~1997T50 5 FMIc KBS hich v ¥
7 —888ki3 9 NTCampylobacter jejuniTdH - 7z.

4. DEEYIVERSOMBER
1993~1997TEIC DB S NP VE R S DIMNEE 2 &
3R L7, 19964Eh 5 S.Enteritidis N Z & TE
no FoS. InfantisZ W, BRIz 5058L9
Kot RELERETILFERAEEZNNO
S.Corvallis D'\ERIZHBEINTE D, BEERE
Tl3S.Enteritidisi3® 2 fLicHA LTV 3. ik
S.Corvallisiz & 2 BERERBREDE I AERERT
BROHEW.

5. WEHERBEOIMER

RE M RIBE 3235 (3.4%) 08 S L7z (Table
4) . BIMEXRBE(VTEC) S BERKL0M (1.5%)D S
5, 0I5T:HT2'6 8] (0.9%) LHmbE{28ESh, O
26:H11H33 #k (0.4%), O114:HI9M 1 R BES Mre.
F A THERE BV TENRITEETILR
HINBEZRBABE(ETEC)IZSE/NEERRE L
Fetzd 1 BRUDOVREES NS - 12, RERIBRASE

Table. 3 Serotypes of Sa/mone/la isolates

(EPEC)IZ W TR EEHRERFVHSHTRINWDT
X#k EZ DYV — T B BIIEROEAEPECE L
7. 2055 0111:H21 (38SEE 0.4%), 0126:H
27 (2 #k538E 0.3%)I3Hep 2 MRICEIERSEZT
LZRBETH 7.
6. HEET FUREOLYFO MY VR

BET FORBERSEEINTH 2N TETHRE
DOEREREERETEZZERTERVOT, BAIELT
AENBHICRB N> VT o by Vv EELET
B3H0ETHEREEHEEL/. il yTa b
VURBET-TOWEWLDL—EH 5. 28EL715
BROBEGBT FUBREOS by T MRV UVREE
T-7- 9BRIZADEIN 3 4k, BEIAN 1 #%, CEIAS 3 #%, D
RN 2 R TdH »72(Table 5) .
7. Z DD EER

5 EMTHOITN 1 BRSO EI NI BN 2 b - 7o,
1 ¥Rkt - HIMHETRIB L UBT. OCORBEEL
7o BEI OB I N Aeromonas hydrophilaT,
SYEEEH B ISR IR I Y EE S AU TR RED R
& N7l &0, KBEDTHIZA hydro-
philalc L DFIEBIINbOEHEEL. D1
BRI, JKEEME - HIMBET R B L UBT. 6°CORBEEL
rBEENOCRHEINAZBAETVA(02:K3) Th
3. BRETVAREPEORRE L UTEELET
HBDPHFICB VTN TRIERE» O D58t
BESEPIDTTH - 7.

Number (Number/Number of samples, % )

Serotype Year 1993 1994 1995 1996 1997 Total

Samples 32 88 115 242 207 684

Isolates, Total 3 9.4 12 (13.6) 6 (5.2) 15 (6.2) 14 (6.8) 50 (7.3)
S. Thompson 1 G.D 1 .D 1 (0.9 1 (0.5 4 (0.6)
S. Miyazaki 1 (G.D 1 .D
S.Blegdam 1 @D 1 .D
S.Infantis 7T (8.0) 2 (1.7 2 (0.8) 1 (0.5 12 (1.8)
S. Enteritidis 2 (2.3 2 (1.7 10 4.D 11 G.3 25 (3.7
S. Litchfield 2 (2.3 2 (0.3)
S.Paratyphi B 1 0.9 1 . D
S Typhimurium 1 (0.4 1 (0.1)
S.Agona 1 (0.4) 1 (0. D
S.Haifa 1 0.4 1 (0.1
S. Tennessie 1 (0.9 1 (0. D




Table.4 Serotypes of Enteropathogenic £.coli isolates

Number (Number/Number of samples, %)
1993 1994 1995 1996 1997 Total
Samples Serotype | 32 88 115 242 207 684
Isolates | Total 2 (6.3 (8.0) 3 (2.6) T Q2.9 4 (1.9Y] 23 .
VTEC | O157:H7 (4.5) 1 0.4 I (6.5 6 (0.9)
026:H11 (.1 2 (0.8 3 (0.4
0114:H19 1 0.8 1 €0.D
ETEC | OUT* 1 @D 1 (0.1
EPEC | 086a:H27 I @G.D I (.D
0111:H21 2 (2.3 1 (0.5 3 (0.4
055:H7 1 0.9 1 0.1
0119:H2 1 0.9 1 (0.D
0119:HNM** I (0.5 . D
0126:H27 I 0.9 I 0.5 2 (0.3
026 :HNN 2 (0.8 2 (0.3
044:H34 1 €0.4 1 (0.1
* : Untyped
** : Non motility
Table.b Enterotoxin type of Staphy/ococcus aureus
Enterotoxin Type, Number of isolates
1994 1985 1996 1997
Enterotoxin C 3 | Enterotoxin AD 1 | Enterotoxin AD 1 | Enterotoxin D 1
Enterotoxin B 1 | Enterotoxin : NT** 3 | Enterotoxin AD 1
Enterotoxin D 1 Enterotoxin : NT* 4
Total ’ 3 Total 3 Total 4 Total 6
* : Not tested
¥ & O Eo F=-3
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Isolation of Sa/monel/aCorvallis in Miyazaki Prefecture

and investigation of drug—resistance patterns of the isolates

Toru YAMADA, Kimiko KAWANO, and Toshitaka YAGI

Abstract

Isolation of S.Corvallis from feca, samples in Miyazaki Prefecture was attempted, and

prevalence of S.Corvallis in Miyazaki Prefecture was investigated.

In addittion, drug—resistance patterns of 162 isolates from healthy carriers from 1993 to June

1998 were examined.

The S.Corvallis strain was first detected in Miyazaki Prefecture in 1993 in healthy carriers.
Since then, S.Corvallis has made up about 20%—30% of Salmonella strains isolated from healthy

carriers every year. However, these organisms have never ben detected in patients in our

laboratory and therefore the pathogenicity of these organisms is still uncertain.

The drug-resistance test (SM, ST, CP, TC, NELX, FOM, GM, KM, CEZ, IPM, ABPC, NA)
was, examined using 12 drugs. The overall resistance rates were as follows ; TC, 102 strains
(63.0%) ; SM, 96 strains (59.3%) ; ST, 10 strains (6.2%). The resistant isolates were classified into
4 types of drug—resistance patterns. The overall number of isolates in each resistant pattern and
the rate (%) to S.Corvallis isolates were as follows. SM, 2 strains (1.2%) ; TC, 7 strains (4.3%)
; SM - TC, 84 strains (51.9%) ; SM « CT - ST, 10 strains (6.2%).

Key words : Salmonella Corvallis, healthy carrier, drug—resistance
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Fig.1 Annual change of the proportion of
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species isolated from 1989 thorugh
june 1998
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FERANIZTable 112/ Lz,
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BHote. UL, 19955Fi2i3SM, TCIZTREERRAS B
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HIEAIT1993E~1995FEDRIED 3 FERTIL, Mitkkk
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Table.1 Drug-resistance op S.Corvallis strains isolated from 1993 through June 1998 in

Miyazaki Prefecture

Year of No. of No. of No. of isolates resistant to each drug (%)

isolation isolates resistants (¥) SM ST CcP TC NELX  FOM oM KM CEZ IPM ABPC NA
1993 20 0 0 0 0 0 0 0 0 0 0 0 0 0
1994 18 0 0 0 0 0 0 0 0 0 0 0 0 0
1995 19 8(42. 1) 4(21.2) 0 0 8(42.1) O 0 0 0 0 0 0 0
1996 36 31(86.1) 30(83.3) 6(16.7) 0 30(83.3) O 0 0 0 0 0 0 0
1997 29 25(86. 2) 24(82.8) 4(13.8) 0 25(86.2) O 0 0 0 0 0 0 0
1998 40 39(97.5) 38(95. 0) 0 0 39(97.5) 0 0 0 0 0 0 0 0
Total 162 103(83. 6) 96(59.3) 10(6.2) 0 102(83.0) © 0 0 0 0 0 0 0

Table.2 Drug-—resistance of S.Corvallis strains isolated from 1983 through June 1998 in

Miyazaki Prefecture

No. of resistants

Resistance pattern

1993 1994 1995 1996 1997 1998 Total

SM 1C2.8%  1(3.4%) 2( 1.2%)
TC 421.0%) 1€ 2.8%) 1(3.4% 1(2.5% 7(C 4.3%)
SM TC 4(21.0%) 23(72.2%) 19(65.5%) 38(95.0%) 84(51. 9%)
SM TC ST 6(16.7%)  4(13.8%) 10C 6.2%)
Totalsk -~ 0/20 0/18 8/19 31/36 39/40 103/162

25/29

% No. of resistant

strains / No. of strains examined
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Detection of Orientia tsutsugamushi from Leptotrombidium scutellare Collected

in Miyazaki Prefecture

Seigo YAMAMOTO, Hiroshi URAKAMI*!, Kazuhiro KIZOE, and Syuji YOSHINO
*1 Department of Microbioclogy, Niigata College of Pharmacy

Abstract

The causative agent of Tsutsugamushi disease in Miyazaki Prefecture is the Kawasaki and

Kuroki type of Orientia tsutsugamushi. Leptotrombidium scutellare has been assumed to be a
vector of these agents from the epidemiological study performed from 1981 to 1984. However, this
hypothesis has not yet been confirmed.

The detection of Orientia tsutsugamushi in larval mites of Leptotrombidium scutellare
collected at four sites in Miyazaki Prefecture (Yamada—cho, Takajo—cho and Miyakonojo—city)
were attempted by the immunofluorescent staining method using type specific monoclonal
antibodies against the Kawasaki and Kuroki type.

The agent of Orientia tsutsugamushi was detected in one of 1600 larval mites of
Leptotrombidium scutellare collected at one site in Yamada—cho. Since a mixed monoclonal

antibody against the Kawasaki and Kuroki type was used as the primary antibody, the antigenic

type of this agent could not be confirmed.

It is clarified that Leptotrombidium scutellare is the vector of Kawasaki or Kuroki type in

Miyazaki Prefecture. However, a positive agent rate in larval mites of Leptotrombidium

scutellare is estimated to be low at this site.

Key words : Orientia tsutsugamushi, Rickettsia tsutsugamushi, Leptotrombidium scutellare, Vector
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96039(KW*)

96041 (KR**)
: Yamada

96056(KR*)

Fig.1 The sites trombiculid mites were collected.
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Symbol @ indicate the site where mites were collected. Each number (96039,96041,96049,96056)
indicate the patient presumed to be infected in each site. KW* and KR* indicate that Kawasaki
and Kuroki type of Orientia tsutsugamushi was isolated from each patient, respectively. KW=**
and KR** indicate that each patient was presumed to be infected with Kawasaki or Kuroki type
by the result of immunofluorescent test using paired sera.
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Table.1 Detection of Orientia tsutsugamushi from Leptotrombidium scutellare
Date of collection No.of No.of positive positive
District(site) Patient No.*
samples samples rate(¥)
Yamada(Yamada) 96039 6/Nov. /1997 1600 1 0.06
Takajo(Arimizu) 96049 11/Dec. /1997 118 0
Miyakonojo(Sekinoo) 96041 4/Dec. /1997 956 0
Mivakonojo(Umekita) - 96056 16/Dec. /1997 1153 0
x = EH U PUBR/FEE T L RO Y YA L vizonwT
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Annual Change of Incidence of each Tsutsugamushi Disease Caused by Kawasaki or
Kuroki Type of Orientia tsutsugamushi in Miyazaki Prefecture from 1991 to 1997 (Fiscal year)

Seigo YAMAMOTO, Kazuhiro KIZOE, and Syuji YOSHINO

Abstract _

Although, the number of reported cases of the new type of Tsutsugamushi disease had
increased again in Japan since 1974, the incidence of this type of Tsutsugamushi disease has
decreased from 1992 in Japan and from 1994 in Miyazaki Prefecture. It is most likely that the
number of vector mites which carry Orientia tsutsugamushi (Ot) is related to this decrease in the
reported cases. However, the reason of this decrease in the incidence has not been explained.
Since the correlation between the vector mite and the antigenic type of Ot was reported, the
change in the incidence of each Tsutsugamushi disease caused by each type of Ot was searched
by the seroepidemiological method to get the back ground data for the survey of vector mites.

Only the number of patients infected with the Kawasaki type of Ot has remarkably decreased
from 1994 in Miyazaki Prefecture. In the six districts (Kobayashi, Nojiri, Takasaki, Takaoka,
Nichinan and Kushima), the cases infected with the Kawasaki type and those with the Kuroki
type have decreased from 1994. However, in the Miyakonojo and Takaoka district the decrease
of Kawasaki type patients and the increase of Kuroki type patients was confirmed. On the
contrary, the increase of Kawasaki type patients and the decrease of Kuroki type patients was
confirmed in the Yamada district. '

It is suggested that, in Miyazaki Prefecture, the annual change of incidence of Tsutsugamushi
disease is mainly related to the number of patients infected with the Kawasaki type. The
distribution of vector mite colonies and that of the rate of mite carrying Ot in each colony may

have changed considerably from 1994 in Miyazaki Prefecture.

Key words : Orientia tsutsugamushi, Rickettsia tsutsugamushi, Tsutsugamushi disease
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Table.1 The confirmation rate of Tsutsugamushi disease from 1991 to 1997 (fiscal year).

No.of patient Rate of

Fiscal year No.of patient confirmed by confirmation
immunofluorescent test %)
1991 135 87 64
1992 111 75 68
1993 124 105 85
1997-1993 370 267 72
1994 61 41 67
1995 52 30 58
1996 55 35 64
1997 58 49 : 84
1994-1997 226 155 69




Table.2 Comparison of the confirmation rate of Tsutsugamushi disease between 1991—1993
and 1994—1997 in the endemic district.

) . . A . No.of patient Rate of
District Fiscal year No.of patient )
, confirmed by IF  confirmation(¥)
Kobayashi 1991-1993 43 33 77
1994-1997 24 19 79
Nojiri 1991-1993 20 17 85
1994-1997 5 4 80
Takasaki 1991-1993 15 : 13 87
1994-1997 5 4 80
Takaharu 1991-1993 17 14 82
1994-1997 5 5 100
Miyakonojo 1991-1993 46 34 74
1994-1997 39 36 92
Yamada 1991-1993 11 9 82
1994-1997 10 ‘ 9 90
Takaoka 1991-1993 16 i1 69
1994-1997 9 7 78
Kushima 1991-1993 28 24 86
1994-1997 11 10 91
Nichinan 1991-1993 33 24 73
1994-1997 12 11 92
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Fig.2 Annual change of incidence of Tsutsugamushi
disease according to the Kawasaki and Kuroki
type of Orientia tsutusgamushi in Miyazaki
Prefecture from 1983 to 1997 (fiscal year).

Fig.1 Annual change of incidence of Tsutsugamushi
disease in Miyazaki Prefecture from 1983 to
1997 (fiscal year).



BEMHRD L7 199445 E LI, KurokiZ! |2
L BEOEENENT 2ERANAS LN, 19145E
D21 % 1zt L1996EEERIT 1342 % & RIBIcm L7, %
7o, 199THEEIZIIETEFEHENEM L, Kurokifiz X
BEEOHRIF2U%ICEFTED L (F3).

3. RAMKICBT AHEREEFIBEHOWY

1991~19934FF £ 1994~199T4EEE D 2 BRI ORI T
HEBRLBBEEHOEEZRA LIcRER Dk
W, ERET, SE, SEE, BT, BTl
Kawasaki®l & Kuroki®Biz X 3 BZ ISV L R
DL, #BIRT & ESRErcliiKawasakiBlD BEBITR
D UKuroki®! O BEIIHMER 2R LIz, F£1o,

M Antibody most reactive with Kawasaki strain
E= Antibody most reactive with Kuroki strain
E Antibody equally reactive with multiple strains

100% ¢
90
80
70
60
50
40
30
20
10

1994 1995 1996 1997

Fiscal year

1991 1992 1993

Fig.3 - Annual change of the proportion of Tsutsuga
mushi disease according to the Kawasaki and
Kuroki type of Orientia tsutsusgamushi in
Miyazaki Prefecture from 1983 to 1997 (fiscal
year) . »

No. of Patients

tHE BT TldKawasakiBI D B E 1M U TKuroki
RMoBEHIED L. (E@4).

£ £

1960FERDIBGEO HHNERFREER OB, RE
HThBFNMOEEDE L, Bifl, HIEOZELL,
HEWEHBICEEZEZZONTHWAEY, L,
1960 AR S OFEIERRBEROBH OB R
ABHTY, 35T, 1992FPBOFHBERREBERD
BOOBERG - TV, £, REERORBD
EVSERIFERINTVWAE 0D, ZORAFICET
BT RS ITThNL TN,

BEHEDOERE LT, ERORBRIEFSN,
EEREW 2B ICE ST RENELNBV O NS L H i
0, MEINL B> TEEH S H 2D, BT
LLTWBEWIEEMSOEHR GME) bbb, =
D ENBBHRDOEANRER L ITZEZ I W,
Be3V vy FTREETAENI IO (U irvF
TERETEZIn0—HEIE20W U r vy FTHEEID
Z—ATORERY ¥ —5) PATOEBHFEERIC
HEAPNHEL TOWBEEEL, N/ 5 —icfd3A
BEONEHZRLTWE. —F, YIHLVOEEZ
NOBREIT 2V v F7ORERE L OMICIE—EDH
BORED 5N, Kawasaki® X UKurokifl & 4 5
WA LY, GilliamB LU KarpBl & T VYU H LY

25 ’ 1 10 12 001991~ 1993(fiscal year)
20 E ‘g ﬁl 8 10 W 1994~ 1997 (fiscal year)
15 4 6 8
6 KW : Antibody most reactive
10 3 4 ) o
2 — 4 with Kawasaki strain
5 1 2 2 KR : Antibody most reactive
0 . ¢] ! 0 0 with Kuroki strain
KW KR NT KW KR NT Kw KR NT KW KR NT NT : Antibody equally reactive
Kobayashi Nojiri Takasaki Takaharu with multiple strains
25 8 5 20
20 6 4 15
15 3
10 4 2 10
5 2 1 5
0 0 o} 0
Kw KR NT KW KR NT KW KR NT KW KR NT KW KR NT
Miyakonojo Yamada Takaoka Kushima Nichinan

Fig.4 Change of incidence of Tsutsugamushi disease caused by the Kawasaki and Kuroki type
of Orientia tsutsusgamushi in endemic district.



EVIEBNEZONTEDY, I5IT, BYIYHA
VENEHORRN O AR LD B, i, EE
DIIHLYINGDY 7y FT ONERERS N OHEE
43&, —BHIC, —oDIpn=——3—BoRER%
CWIT 2LEEZZONEHEREDLNS. #-T, N7
F—OREETHIBICE, BRUERERIL:
AEHXIC BT 2 BEHOEH 2 L T LBEN
b3,

P EOBREENS, 1991~19TEEICERERT
RELIBHIIOVT, BELUATRERICBERD
ZEERTLIGER, 1) BERESEICEIT2BEH
DEB)IKawasakiBFIORGEOEEIZKEL, 2) *
& U CKawasakiBl iz & 3 BRSO REDICL - T
I94FEFELBRBERVBLERICHE L, 3)
Kawasakif! & Kuroki®l 2 AT B Y Y H LD T
O=—OHHEH Z 0T 0o —hOEBEEAEE RN
199450 62 L L, ZOZALIIHIXIC L O RIT B0k
HDH B ENREIN. 5%, COLDRER%
ZBRLUTENY YA LVICETAREEEITV.

4 B

1) Kawamura A. Jr : Tsutsugamushi disease
in Japan : New prospectives. In: Kawamura A.Jr,
Tanaka H., Tamura A., ed. Tsutsugamushi
disease. Tokyo University Press, Tokyo, 10—17,
1995

2) Tamura, A., N. Ohashi, H. Urakami, and
S. Miyamura Classification of Rickettsia
Tsutsugamushi in a new genus, Orientia gen.
nov., as Orientia tsutsugamushi comb. nov. Int.
dJ. Syst. Bacteriol., 45 : 589—591, 1995

3) Kawamura A. Jr : Antigenic Variants of
Rickettsia Tsutsugamushi.

In : Kawamura A. Jr, Tanaka H., Tamura
A., ed. Tsutsugamushi disease. Tokyo University
Press, Tokyo, 10-17, 1995
4) RIS, NPHEE, KERT NHEER, @S
HE— BERRICBY 2 ERREEHRDRIckettsia
tsutsugamushiDIREL & Z DT, BRETEFHF,
63(2), 109—117, 1989
5) D OMEFKI991 —1995 . FEMEYRHER, 18
9), 1-2, 1997
6) ZN FB:ZHFEEHHB 7y F7  BHicy
Ty T T DI SR OSRE. EEAE 4
{3), 179193, 1995



HI R 5 199T4EDRRGERE R B AR A58

— WEEREHRE —
= ¥ & F-AK & M B K E R

Reports on the Finding of Infectious Agents under the Surveilfance System
in Miyazaki Prefecture, 1997.

Syuji YOSHINO, Kazuhiro KIZOE, and Seigo YAMAMOTO

Abstract

In the detection of infectious agents, of the total 478 samples collected from sentinel
hospitals, clinics and cooperative medical institutions, 209 viruses were isolated in Miyazaki
Prefecture, 1997. (Chlamydia trachomatis are included for statistical reasons.) The most
isolated viruses were echovirus 9.

It is known that echovirus 9 causes a rash and aseptic meningitis and it was isolated in Miyazaki
Prefecture in 1994 and 1997. In 1994 and 1997, the total isolation of echovirus 9 numbered 136. Of
these isolates, those with age recorded numbered 89. Among these 89 cases, we investigated the
relationship between ages and clinical symptoms. A tendency was seen that the rate of rash occur-
rences was higher among younger (0—4 years)rather than older (over 4 year) children. In con-
trast, the rate of aseptic meningitis was higher among the older rather than the younger children.

It is well known that echovirus 30 causes aseptic meningitis too. Of echovirus 30 isolated in
Miyazaki Prefecture, 90% were from aseptic meningitis patients. The possibility that echovirus 30
is a neurotropic virus is suggested by this fact.

Even though, the type of enterovirus isolated from cases of aseptic meningitis usually alters
every year, the echovirus 30 was prevalent during the three years from 1989 to 1991. In addition,
the 1997 epidemic was different from the usual epidemiec, in that the peaks of isolation of

echovirus 30 were seen after the summer. Therefore, attention should be paid to future outbreaks.

Key words : Echovirus 9, Echovirus 30, surveillance system
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Table.1

Isolation number of viruses in Miyazaki Prefecture, 1990—1997.

Virus 1991 1992 1993 1994 1995 1996 1997 Total
Adenovirus 1 4 4
Adenovirus 2 3 3
Adenovirus 3 3 1 1 1 6
Adenovirus 6 1 4
Adenovirus 7 1 3
Adenovirus 1] 1
Adenovirus-NT 1 1
Coxsackievirus A 2 11 2 13
Coxsackievirus A 4 6 6
Coxsackievirus A 5 2 2
Coxsackievirus A 9 3 1 1 8 13
Coxsackievirus A 10 1 3 4
Coxsackievirus A 16 2 18 1 51 7 80
Coxsackievirus A 24y 29 29
Coxsackievirus B | 4 8 12
Coxsackievirus B 3 3 1 4
Coxsackievirus B 4 1 1
Coxsackievirus B 5 1 |
Echovirus 5 6 6
Echovirus 6 1 1 1 3
Echovirus 7 1 1
Echovirus 9 65 71 136
Echovirus 11 5 2 17
Echovirus 16 9 11
Echovirus 18 1 1
Echovirus 22 1 1 4 6
Echovirus 25 1 1
Echovirus 30 21 3 20 44
Poliovirus 1 1 1
Poliovirus 2 1 1
Poliovirus 3 1 1
Enterovirus 7] 18 27 31 3 81
Picornavirus-NT 1 4
Herpes simplex virus | 3 2 3 5 15
Influenza virus A HI 12 19
Influenza virus A H3 1 10 9 5 20 53
Influenza virus B 6 20 44
Influenza virus-NT 1
Measles virus 9 9
Mumps virus 1 1 1 1 4
Rotavirus 1 7 8
Astrovirus 4 4
Norwalk virus 3 3
Reovirus-NT 1 1
C.trachomatis 1 7 5 1 5 5 37

Total 53 69 9% 120 78 62 209 699

NT : Not typed
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Table.2 Monthly changes of isolation number of viruses in Miyazaki Prefecture, 1997.

Virus 1 2 3

4

B} 6 1 8 9 10 11 12 Total

Adenovirus 1|
Adenovirus 2
Adenovirus 3
Adenovirus 7

2 1
1 1 1

Coxsackievirus
Coxsackievirus
Coxsackievirus

[op)

Coxsackievirus
Coxsackievirus
Coxsackievirus
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Echovirus 5
Echovirus §
Echovirus 9
Echovirus 22
Echovirus 25
Echovirus 30

«w
(%)
—
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o
(3]

Poliovirus 2
Poliovirus 3

Enterovirus 71 2

Herpes simplex virus |

Influenza virus A H3 14 2 1
Influenza virus B
Mumps virus

w
0o DN

Rotavirus 1 1 2
Astrovirus
Norwalk virus 2

Chlamydia trachomatis 2 1

Total 19 6 6
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Table.3 Isolation number of viruses by clinical condition in Miyazaki Prefecture, 1997.

Clinical condition

Virus No.of isolations

Respiratory system disease

Adenovirus |
Adenovirus 2
Adenovirus 3
Adenovirus 7
Coxsackievirus B 1]
Echovirus 30

e

Skin mucous membrane system disease

Influenza virus A HS3 1
Influenza virus B 1
Adenovirus 2

Coxsackievirus A 2
Coxsackievirus A §
Coxsackievirus A 16
Coxsackievirus B |
Coxsackievirus B 3
Coxsackievirus B 5

Echovirus 5

Echovirus 9

Echovirus 22
Echovirus 25
Poliovirus 2
Enterovirus 71

Herpes simplex virus 1
Influenza virus A HS
Influenza virus B

[op)

Central nervous system disease

Coxsackievirus B 1]
Echovirus 6
Echovirus 9
Echovirus 30
Influenza virus A H3
Mumps virus

— -

Digestive disease

Poliovirus 3
Rotavirus
Astrovirus
Norwalk -like virus

Apparatus urogenitatis disease

Chlamydia trachomatis

Total
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type 9 isolates.
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Fig.3 Relationship between ages and clinical
symptoms of cases yielding echovirus
type 9 in Miyazaki Prefecture.

Each culm shows the proportion of isolates
in all the echovirus type 9 isolates.
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Fig.4 Monthly changes of isolation rate of echo
virus type 30 isolated in 1991 and 1997.
The isolation rate indicates the proportion
of monthly isolates in all the echovirus type
30 isolates.
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HPLC Simultaneous Analysis of Pesticides in Tea with Solid—Phase Extraction

Taeko KOSAKA, Kazunori ONO, Yuzo YAMAMOTO, and Osamu TAKEDA

Abstract

A simultaneous analytical method by high performance liquid chromatography (HPLC) was

studied for the determination of 13 pesticides in tea using solid—phase extraction cartridges. The

pesticides in tea were extracted with boiling water. The extract was applied to the solid—phase

extraction cartridges and eluted with dichloromethane. The eluates were evaporated to dryness

and dissolved with acetonitrile. The pesticides were determined by HPLC. The recoveries of

pesticides were 60-110%. The limits of quantification and detection were 0.5ppm. The

concentrations were 1/70-1/20 of the residual standards of the Food Sanitation Law.

The stability of the standard solutions during storage under cold and dark at 100ppm was

investigated. Eleven pesticides were stable for thirty days. Triflumizole decreased to 82% and

iprodione decreased to 0%. Both of the pesticides decreased rapidly during storage under room

temperature.

Key words : pesticides ; simultaneous determination ; solid—phase extraction ; tea ; HPLC
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Table 1 Conditions of HPLC

: Inertsil ODS-3 4. 6mmX250mm
: A: 2mM K. HPO, :CH3sCN(70:30)
Bi CHaCN

Column
Mobile Phase

Gradient : Time 0—>45—55—70 min
B 30—60—90—90 %

Flow rate : Iml/min

Sample 20 ¢

Column Temp. : 40°C

Detector : SHIMADZU SPD-M10A
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Fig. 1 HPLC chromatograms of standatd solution

and tea extract using SPE—GLF

(A) standards at 5ppm
1:triflumzole metabolite,
2:diflubenzuron, 3:iprodione,
4:tebufenozide, 5:triflumizole,
6:1iprodion metabolite, 7:hexaflumuron
8:hexythiazox, 9:flufenoxuron,
10:fenpyroximate, 11:chlorfluazuron,
12:ethofenpurox, 13:silafluofen

(B) extract of unspiked tea

(C) extract of spiked with standrds
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Table 2 Effect of applied volume on recoveries of pesticides

volume 30ml 60ml 90ml

cartridge €18 UNI  GLF C18  UNI GLF €18 UNI GLF

recovery ¢)) €)) ¢).
Pesticide
Chlorfluazuron 95 92 92 87 17 81 73 76 79
Diflubenzuron 97 104 97 90 87 88 81 86 93
Ethofenprox 108 110 104 98 76 78 78 98 101
Fenpyroximate 97 94 96 84 79 80 88 100 98
Flufenoxuron 93 90 97 85 77 81 79 90 90
Hexaflumuron 96 87 96 83 82 81 87 88 96
Hexythiazox 99 94 98 80 79 79 88 92 93
Iprodione metabolite 95 95 97 93 86 88 91 91 97
Silafluofen 72 65 7 76 46 61 48 47 58
Tebufenozide 90 89 91 92 89 92 87 39 94
Triflumizole 72 74 77 69 7 77 60 69 74
Triflumizole metabolite 97 105 93 100 52 69 94 84 92

Samples were spiked with 10ng of each standard

Data are means for 2 trials
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Fig. 3 Time courses for triflumizole and iprodione during storage under different conditions
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Radioactivity Monitoring Data in Miyazaki Prefecture (X)

Tomoko OSHIKAWA, Kouiti ODA, 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 1997.

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

We detected Cesium—137 in dry fallout, soil, radish, green tea and a full one day ordinary diet

by gamma-—ray spectrometry.

However, these concentrations were at the same level as in other prefectures, and the same as

in an ordinary year.

The range of the environmental radiation dose rate in Miyazaki Prefecture was 25.6—55.2

nGy/h using a monitoring post and 50—56 nGy/h using a survey meter.

This data is part of the radioactivity monitoring data consigned by the Science and

Technology Agency.

Key words : radioactivity, gamma~—ray spectrometry, gross 5
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Table.1 Gross 8 radioactivity concentrations in rain samples collected in Miyazaki Prefecture
B ' Bk o FE KB ENR (BB K)
#® H B ok B -
wmoa s B OE (Ba/1) HE®BTE
£ R (mm ) - —
B E B & & & &= E (MBq/ ki )
k9% 4 A 121.8 11 N.D 1.4 30.0
5 A 95.3 9 N.D N.D N.
6 A 477.6 10 . N.D N.D N.D
TH 228.3 11 N.D N.D N.D
8 A 331.6 11 N.D N.D N.D
9 8 473. 8 5 N.D 4.4 3.3
108 219. 8 5 N.D N.D N.D
11H 100.0 5 N.D N.D N.D
124 116.1 6 N.D N.D N.D
SERR104E 1 A 416. 6 10 N.D N.D N.D
2 A 326. 4 7 N.D 1.6 47.5
3 B 158. 8 12 N.D 2.6 129.2
£ B E 3066. 1 102 N.D 4.4 N.D~129.2
HIEEITORE 3 EHOE - 272 N.D 7.1 N.D ~236.4
(ND . HHENZOHKEEZD 3 BB




Table.2

Analytical results of gamma-—ray spectrometry for environmental and dietary

samples collected in Miyazaki Prefecture

137C s BiEEET TO ZoMkH
R B £ HEUEFR HERER Bkl ERIEE0E BE3FMoM IhicAL B
BEE B5E REE ESE BEHEE
KGEE =B W H.4~H10.3 4 N.D N.D N.D N.D mBq/ ot
B T @ ” H9.4 ~H10.3 12 N.D N.D N.D 0. 095 mBq/kd
5 AN " H9.6, H9.12 2 N.D N.D N.D - N.D mBq/1
_ 7.8 T8 81 o Bukett
0= Sen AEEIRET H9. 8 L 562 490 660 mBa/ket
. p ” 1.6 58 83  Ba/keft
% 520 L 787 950 1120 mBa kit
b1 % w H9. 8 1 ND N.D N.D Bq/ke¥g K
B KB BSHE H9, 11 1 0.04 N.D 0.076 Ba/kg
¥ fE " v 1 N.D N.D 0. 06 Ba/kgE
X JIggHy, #RT HO.5 2 0.2 1.8 2.0 2.9 Ba/ ket
#H 1 SR H9. 8,H10.2 2 N.D N.D N.D N.D Bq/kg
H % & =Eiih, STHEH.6,09.12 4 N.D 0.076 0.027 0.15 Ba/A - B
(N.D : HEBENZDHHBEED 3IERE)

Table.3 Environmental radiation dose rate

in Miyazaki Prefecture

& w & A Y78 (aGy/h) $-R{p-5
: BEE H=E THIE (nGy/h)
SEROE 4R 26.2 41.5 7.4 56
58 25.9 35.0 271.3 50
6 A 925.7 48.0 28.2 50
TH 25.6 36.3 26.9 50
88 25.8 38.8 271.3 52
9A 25.9 53.6 28,2 50
108 26.2 48.5 27.9 50
118 26.1 42.7 28.2 54
128 26.0 55. 2 28.4 54
SERIeE 1A 26.1 52,6 29.2 52
2A 26.0 49.7 28.3 56
38 26.0 4.5 28.2 52
£ B @& 25. 6 55, 2 28.0 50~56
?ﬁﬁgi <o .00 2.8 1.5 50~58
B 3 FEOE

S| HEERE (FoaBMAR- 118 COAIEE (BAL : cps)
LR 8 FEE X D EEE D HFA 8 EEDADHIEE

¥ & 00

Rk 9 FEEIC BT A EREANORK, KRJUFEBE,
BTy, sersk, 13 OBk KB "YUV UVE, &K
£ R OB EEDOBE I ZERREHRER,
WINLPIELRRETHDFICREERZRDONG
hoTe.

BEINoDTF—713, HEEWTIrOZELIR
B EKEREIC L DB ONI RO TH 3.

X B

1) MEEEGT « SE3TmBEE TR AT R R
gk (Fak 6 £5D
2) RIZEERT SIS EREMGT R BT SO
wiRE CERT FE)
3) RlEEART - HI0ERE U ER BTSSR
DiRE (Fk 8 FE)
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Investigation of Acid Rain in Miyazaki Prefecture
— Observations in the Fiscal Year 1997 —

Otoyuki YAMADA, Nobuhiro SAITO, Kazufumi YAMADA, Satoko KOBATA,
Masayuki HIRASAKI, and Yoichi YUGE

Abstract

Acid rain in Miyazaki Prefecture was investigated through the fiscal year 1997 without
alteration of the observatories. The annual average pH of the year showed 4.76. The monthly
average pH value of the whole sample varied from 4.26 to 5.95. The lowest pH 4.06 was observed
in May in Miyakonojo City.

The total amount of deposition of ionic components in the year was highest among the last
three years. The average NSS(non sea salt) content ratio of the year was 16.2%. The ratio of
NO; /nss—S0,%", with an average of 0.39, varied from 0.31 to 0.51. The ratio of (NH,*+nss—
Ca?*)/(NO; +nss—S0,%7) ranged from 0.42 to 0.83, with an average of 0.60. The amount of the
neutralizing component nss—Ca?* exceeded slightly that of the other component HH,* in
Nobeoka contrary to the trend of the previous year.

The detection frequencies of F~ in the samples showed the same value as that of the last year,
and it could be regarded that the monthly deposition amount of ¥~ correlates roughly with that
of “volcanic nss—S0,2~" (nss—S0,2-—-NG; ).

&

The average ratio of the “voleanic nss—S0,%?” to the whole nss—S0,%~, the considerable
amount of which is thought to be brought by the volcanic activities of Mt. Sakurajima, was
estimated approximately to be 61% on the assumption that the value of nss—S0,2-/NQO;~ is equal

to 1.0 in the noneruptive states of the valcano.

Key words : acid rain, pH, anion, cation, deposition of ionic components
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. Monthly total rainfall and the rates(%)

Ry

Rainfall (x100mm) and the rates (%)
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Fig. 1 Total rainfall at each observatory,

monthly rainfall and their rates (%)
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Fig. 2 Monthly change in pH at each
observatory

3 AFVBTEHFIIOVT

244 VBETFTRIZ OV TRIISNETERV ARG
TEZOZ{LRRAFig. 3I1RY. S5E & ILEH
BB T ZHE TR DEVEER L, 5 ke
B33 3FHOFEHEE L THIEEORTES L
DERDBVELL -1

¥/, 44 VBETERONSSIZOWTA 3B &, Fig.
4ITRTERBD, 2FE UTRIEE LHEUOEER
ING = TR LI BB ChE ToMER RIS
D, WL bEEDOHAVETEMN - 72, NSSDFE
HEIEIT 1 FEEE O30%, FEEEOR20% L0 b3 5
WELSSEFEETIINE TTRIEDIY TH - 7.

B LR B O N0, /nss-S0, 213 Fig. 5 IZ5R
TEBOLUFEER TR OIS EZLTRLBEWVES
RN UEIETI0. 39 /W EE R L., £, B
LD FEREZR T BRSO HNO, /(nss—
80,2 +NO,;")i3 7T FEEHN 522%,26%,28 % LD L3>
NO, " DEENE L 15D DDd B h\nss—S0,2 M 2 £
PUE£L, H12% %250, B tOFERTHEZ &
IZIREDLD IS,

PR IZOWTIRNH,*/nss—Cat* TR 3 &
Fig. 6 TR d &80, I TOERERERYD, T
Pz W Tnss—Ca2*\NH, "2 EF L\ D 0. 98% 75
LI iR TR ~NINE, D RETH Y FHET
HLYWEEI T



PN/PA{(NH,*+nss—Ca?*)/ (nss—S0,2"+
NO,")}3Fig. 6 IR 3 & B DR LW TR - 72 05 5 :
P, A E U TR0, 60 TREFE EED S 1M - 1. 5] § -

}03/nss-S04 ratio at each observatory

Annual total amount of ionic

at each observatory

0.9
0.8
8.7+
0.§ -
0.5
0.4 ~
0.3

0.25

Av.level  Nobioka  Shiiba  Pref.lnst. TFanituks Kiyakonojo

o N03/nss-S04 - Av. Level
0.2 5

0.1

Tonic deposition (X1000meq/m?)

Fig.5 NO, /nss—80,% ratio at each

0 - . ) :
Av. Level Nobecka Shiiba  Pref.last.  ¥anituka Miyakonojo Observa tory
Cation Anion
Yonthly deposition amount of ienic
component and the rates(%)
20 A S 2

%
~ .
E NH4/(NO34nss-S04), nss-Ca/(N03#nss-S04)
§ 'and their sun at each _observaton_{ 1
g s
E
=%
@
=
=
Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec. Jan. Feb. )Ia.
& Deposited amount & Rates(%)
Fig. 3 Total amount of deposition of ionic Z
Av.Level  Nobeoka  Shiiba -Pref.Inst. Y¥anituka Niyakonojo
components at each observatory and
the month I y Change NH4/(NO3+nss-S04) B nssCa/(H03+nss-S04) - PN/PA
NH4/nss-Ca ratio at each observatory
4 4
NSS content (%) at each observatory
30
g M Bl L3
3
T o Wi Lo
£
@ S
& «
27 E - rl
Z
| -0
Av.Lovel Nobioks Shiiba Pref. Inst, ¥anituka Kiyakonojo
Av.l,;evel Nobt;aoka Shi;iba Pref.;lnst. Xani;tuka ¥iyakonojo ; ‘= dv.level v Nid/nss-Ca ratio
-~ Average level x NSS ratio(X) X
Fig.6 NH,”/(NO; +nss-S0,%"),nss—Ca?*/
Fig. 4 NSS content ratios (%) at each (NO; +nss—80,27) and NH,*/nss—
observatory Ca*" at each observatory

4 Zol B &R B KILOBK - RREY L 0% Fig. 8
BEKILDWEK « IRFEEBUIFELERE K D 3PP % < RS, KEEBRICATHE D EVEBEGENSZ b

M5EERAIINTE DY, KILUET XDOEEDD LD DERTEVTHAD.

EEZONAF ORBEIZIIVEEE & B D84E nss—S0,2"DNE Y DA RED KILTEE)IZ &

ot 191D SR—O 4RI OWT, F-OkH DERI TV BDTRIZVAY EES T EiIoWT



ERRICBWTY SN EATH BN, EDRED
HEZEDBLONEE D I EITHOVLTLERNETY
B2OBRENAEHATRINRES LItk 3
EKILERDS0, - DREAEE LT, BEARIDnss
=S80, /NO;MRIEL0&75 5 (P27 LILER UM DIE
ELT) TEEEICUTHEBEAEDNsS-SO,2 %
NO, XL Oz LW EBWTRR
KilH%S0, % =nss—S0,2 —(NO,; X1.0)

XD ZDREERVEIGOERNIAA SN TV B,
SH, BUFERCLOERR S HimcBT 2 REICD
WCHEL TH. ZOFRETable 1 IRTH,

Table 1 Volcanic nss—S0,%~ content (%) in
Total nss—S80,2-
Observatory | Nobeoka | Shiiba | Pref.Inst. | Wanituka | Miyakonojo
Volcanic
65 57 49 69 66
nss-50. 2~ (%)

Honthly deposition amount of nss-SD4,
F.and (nss-S04 - K03)
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~
g
I
2
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2
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(70
&
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A nss-S04 B nss-S04 - NO3 x F
Fig. 7 Correlation between monthly

amount of F~, nss—S0,2~ and
nss—80,%2 —-NO,~ deposited
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Yolcanic Activities of Mt.Sakurajina
and Detection Frequencies of Fluorides
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Fig. 8 Annual change of volcanic activities
of Mt. Sakurajima and detection
frequencies of F~ at the same four
observatories
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Survey of Atmospheric Nitrous Oxide (II)

—Measuring the Concentrations of Nitrous Oxide in the Environment

and Around Chemical Plants in Miyazaki Prefecture—

Kazufumi YAMADA, Otoyuki YAMADA, Nobuhiro SAITO, Masayuki HIRASAKI,
Satoko KOBATA, and Youichi YUGE

Abstract

Nitrous oxide (N,0) is well known as “laughing gas”, and is used as an anesthetic. N,O is

one of the greenhouse gases and destroyes 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 the chemical plant was

continued from 1995.

The concentration of N,O in environment was between 299 and 321ppb in the first survey which

was carried out in May and June 1997 and between 299 and 339 in the second survey in January

1998. The maximum concentration (1220ppb) was measured at the point about 1 kilometer south

from the plant.

Key words : nitrous oxide, chemical plant
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Table 1 Condition of gas chromatograph
Instrument Shimadzu GC-14A
Detector ECD Current 1nA

Range 10!

Column Porapack Q 2mm¢ X2m
Temperature Column 60°C Injection 100°C
Detector 300°C
Carrier gas  Ar 5%/CH, 1.9kg,/nt
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Fig. 1 Concentration of environmental
N.O(Unit : ppb)
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Fig. 2 Concentration of N,O around N,0
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Fig. 4 Concentration of N,O around N,0 emission source(Unit : ppb) Sampling :
January 8, 1997
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Fig. 8 Calculated concentration by plume model
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Studies on Simultaneous Analysis of 27 Poisonous Pesticides in Water for Fish

Noritaka TOMIYAMA, Ken’ichi KOHNO, Kouich SEKIYA, Takayuki SUGIMOTO,
Kazuko KAWANO, and Satoko KOBATA

Abstract

Simultaneous analysis method by GC/MS for 27 kinds of poisonous pesticides in water sample

for fish by solvent extraction with dichloromethan and solid—phase extraction used octadecyl

bonded silica cartridge (tC18) or polysthylene divinyl benzene copolymer cartridge (PS—2) was

studied to investigate the cause of fish mortality accidents.

Excellent extraction recoveries with dichloromenthan from river water were obtained for the

pesticides investigated except for carbosulfan and sulfate—benzoepin.

Recoveries with the solid—phase extraction from pure water were more than 60% for 13

pesticides, less than 60% for 14 pesticides. Especially, pesticides of synthetic pyrethroids were

very poor recoveriies.

The cases of these poor recoveries was studied on changing addtionnal solvent with standerd

pestcide in the water, passing speed through the cartridge, pH and method to solve the pestcides

in it.

However, a good result to be adapted to the practical fish mortality accident wasn’t reached.

Key words : dead fish, pesticide, solid—phase—extraction, GC/MS
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ELUTOKREFBEHRECEEINTVE bDIL, 538
HFETAY. CThooBEDS L, BRTOBREE
HATEED ABEIC L TGC/MSIZ & 2 —FS0NH]
BEEEDONA2TEHEOBELERL, ANIKEDOKE
HENS—F M T BFEEELT S EEHNICE
EHHER CEE#BHEICSWT, ERBNESRE %
T-1:OTHES 3.

7 &

1 SiswE

AR, BROARDCEE, H—A—
MRV 2EME, ARERRN2EE ARELVRnA
FRNIIERE, V=ba72Y Uk, ANVT = VB

B BATSEREET
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Table 1

The cases of incidents of dead fish (April, 1993~May, 1997)

£E H ¥ HERRIZXZHR
LK 5 R 6 NV ITEV AL EHESREZbD 48, BHERE 2 4
SRR 6 R 8 Ny E VR B EEEESISR b D 28, 7 7 o=
FlfESALCO TR IR TS AE
SERR T R 6 NV zrzEVRick3EHESIN LD 4, HERSE 2 4
FREEE | 10 | RyVIEVHIREBZEHEINLLOIE, FT T2V ES K, ~
TR E IR G AiET 41 23RO LF LN A S A
SRk 9 3 Vi o VB3 EHEINRELDOIHE., T2y FasXhk Yy
R AR AR S Al U K3 TR A S AR
BUE, TINVAIRR, ¥ST—NHR, BYSFU Iy 3 HE
FRRUZDMRZNZN | BEOS2TREE A5 GC/MS : BE&IERRE] QP5000
2YE & L7z, (Table 2) . ¥BRXMG 2 Table 41ZR L7, i, BHRSDI0

2 HERUE#ZROFS
1) &

BEERR  REEEABA

WEBEYE,p-5 —7 2 =bd 14, RvY(e)¥
vy

ZENZEN0.1ng / £80.2ng / L 2 BT AR

(NFY VBERD) BT
AZ )=V BREBESBRA £5 ./ —1300
n—~FH ; BEAKRRA ~FY 300
vrouisy BREEESRA Viouoxsy
300
Fefr L5V ; REEELRA Bk 71300
B+ UYL BREBESRH
FOKTRER S MU U L BREEBERARA
DI B, FoesisE TRE8IA R L.
71— b v VRIERE#HA];Sep-Pak 73 X tC18,
PS- 2, Oasis™HLB, Waterstt#!
2) EHEROFAS
a) Bk DIZEER OFE
B BAZE0. 025 g BREL, 7T b
50mfiz L7z (500mg / £ ) .
b)ESEEROFR
BESD500ng / L IBEREZNTNRAL, BE
B U T(Fig. 1) , 1ng/ 2 %5, 2ng/ £ RF, 4
ng / £ RFIK U 10ng / £ FF)%2 &L (Table 3) BE

IERBLT

BHEATE N o XIIAY ) —IVEKE UTHESLL 2.

ng / LREHEEESCANS T (Fig: 1) L, GC/MS—
SIMAIEIZE T 2 EER VR A 4 > Dm/z%RE
L7z(Table 3) .7ik, T&EIZ, WEEEICZL-T
Totz.

BB ; Sep—Paka v Y hL—% —,
Waterstt&l
4 FEESEICEY 3 EIEROAE

MK SUIFNIRE00m i BEER AT (T & b VIR
Z 1lmbEsmiic b0 (FRIEBEEIL, Table 5 81) 12,
B/ALF MY D LBgEAN, Yoo A s v100ns
50mfT 2 B U7, COMBiRERKREF MY Y
LTHikE, 0.1%VLFL v FYa—vT& b ViE
A0 5mAN, B—% U —T/R L — 4 —TH2. 5nl
T CRAER, WEEERK0. SmE AN 0 X E v
BHBEICE LAN, 2R XT.5mE TEELT,
GC/MSTHIE L.

17 13
H [
9 12
J ll
39
38,
\ l o }ﬁ\ AR
38

B i )

Fig. 1 Chromatogram of 27 pesticedes obtained
by GC/MS—SCAN method.
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Table 2 List of pesticides selected as target compounds

LC50 mg/ £ ® TKIEREED |19 )b - EIEY
No. BEZ % ®| A& AEH ko R STE
b2 2R Th-$4 pH mg/ £ T mPa C
1 |femobucarb(BPMC)  #-Mti-}% FdiA B-s [0.25 660 3.18 | L6 20 | 207.3
lwitetn g mER bs |om ooudsy oo |t o | s |as 2| sms
3 oo mAR BEm b |Loow oo o | © | ams ms o |ans
lemimen amoors s o | oo oosem| 0w | s |8 2| a7
5 |oborotatmitam fREEE  mEA ¢ oo oo owe | 0o | sm oo 2 |mse
P ————— oo oo | || oos |
7 |otomyritos  gmm mem o | oo oomen | Le | am |27 m | s
el I P A P
o bhentnoste  wmoR mem e jounes | b | 2m |ss w0 sme
0 ootn wirw mmm ¢ | oomee | | 2o |3 o |06
- e T T o | am |1m m | wss
i2 |orofenatos wavE  mem o | R n | it |0 | e
5 oatbosatten  wos md es | oos | 03 | a0 |oon |5
W |bitenchrin T oooss oo | o1 | 4 |oom | ame
sl mwow mEM b |os 0w omem | 013 | a5 |01 o5 |ems
A N O oo | ssi [om  w|sea
7 |sebtemmyias 4% mem ¢ foomasw | 2s | ose |0 | ome
8 |ohlotiein AmomE B ¢ | e ook | 60 |oom | s
" 3 | 26 |ooe | s0s
T e 0z | e foons w|sws
o foyritaben ik pwme o |osem L1 1s | ooz | 6w loz  m|ses
2 ot ARBmR EEM ¢ oo oome  oooseen |12 22 | s |a | s
% omermetiein Ammmi  BaE o oo oo | 0z | 6o |09 w|ams
o tostrinste Amoi® BEm ¢ | oz ooon | 05 | 208 |oome | asne
T T Y coor | s.or |oow 20| ame
® |fwatinate AmOaolR BEM ¢ oos ooy | ooz | s | oo | o0ne
e T T nos oo | 0 | e | Lmes 25| es0
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Table 3 Monitor ion of pestcides

h ma No. b9 o, BES I
: m/z

=
]
%ﬁﬁm
iﬁ
i
e
S
S

S~
NS

=

_.fenobucarb(BPMC) 121 150

! trifluralin 306 264 T

_...diagipon 179 137
_teflathrin Lo oot
cholirothalonil (TPN) 266 264

_..dicholfluanid 123 167
_.Chlorpyrifos 197 314
ACN 207 172

=N~ PN N 13, HUNSTJLI] CHE

._bhenthoate(PAP) =~ 274 125
_captan e..T9 149

o112 a- benzoepln _"_"_”_195__"241“___">"_”_"
CIS-10 (IS)  p- terphenyld14 .. 244 122

12 13 profencofos 208 337

ot 1 ot 1 ok " I !
O o 40100 =2 (=R ] N
Vit D et DND = [N = DD | = 00

OO0 OIOOD OO oo

5 .11r 14  B-benzoepin o195 237
12 15 sulfate-benzoepin 272 387

13 .16 carbosulfan 160 118

.14 17 bifenthrin 181 166
6 15 18  EPN ... 157 189
16 19 fempropathrin 97 181 265

17 20 tebfenpyrad 171 318

21 cyhalothrin(l) 181 197 208
22 cyhalothrin(2) 181 197 208

.19 23 pyraclofos 360 194
8 20 24 cis-permethrin 183 163
eoo.....25 trams-permethrin 183 163

21 26 pyridaben 147 117

o s O R e DN DO e
OoC OO O OO ooe

27 cyfluthrin(l) 199 206 226
28 cyfluthrin(2) 199 206 226
29 cyfluthrin(3) 199 206 226
.80 cyfluthrin(4) 199 206 226
31 cypermethrin(l) 163 181 209
32 cypermethrin(2) 163 181 209
.33 cypermethrin(3) 163 181 209
.34  cypermethrin(4) 163 181 209
94 33 flucythrinate(l) 199 157
...~ .. 85  flucythrinate(2) 199 157
15-2 (I18) benzo(e)pilen 252 125

10.0

23 10.0

4.0

95 36 fenvalerate(l) 167 125
.39 fenvalerate(2) 167 125
37 fluvalinate(3) 250 252

10.0
26 38 fluvalinate(4) 9250 252 4.0

10

DO DD DO[DDIDD DIDD DD DN DO DD DD DO DB IDD DD [ = [t = et et ot ot | ot et ot )t ) ot f o o |t ot ot | ok ek

11 27 40 tralomethrin 181 209 253 10.0

) BEAREXLBOFRMEZRTR, REAOLDBRIAINILE-J0RBIEZRL TV S

Table 4 Operating condition of GC/MS

Gas chromatograph GC17A

Colum BPX5 0.22mmx0.25mX 25 um

Temperature Oven:;50°C (2min)-30°C /min-200°C
(0min)-4°C/min-260°C (20min)

Injection port;280°C

Interface;260°C

Carrier gas He(l.1lml/min 85kpa)

Injection mode Splitless(purge off; 2min)

Mas spectorometer QP5000

lonization voltage;70ev

Ionization current;60 u A

Scan range;m/z 50-500

Scan interval;0,5sec
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5 REMHIEICBY ZENRORE

1) =5V~ /R —F — B L 2 EIR
200mbF AT 5 R T RAEERDI0EFTIE 1
mET 7 na Ay U 150mE AR, O—F ) —TNR
V=7 —TH2 5nl ¥ TIME (HZE400130hPa &
#B3BE1C) L, 10mRE v VEIRBEICH L, AL
BEEEMZ, Y/0uly o TomicERLT, B
FEALEE LSO EBEE OB dE g & B L T, BRSOl
INEREEH LT,

2) BRI MBI & BEINR

10nfFREE IR SBEK D1 0ER TR E | A,
Yrnaxy sTh il ER R, BHEEBEOT Oy Y
REZCEL, SEEHOFEICIDEEN XD
MNIREN, BEBEDOY 7 oo Xy vEEoEEE
EHELT, BRSOENKRAER L.

a) SERITKET S TEM LR ATEEEE
0.5mBsmMU7cbD

b) SCEINTRTE TEBMEL 7%, ISR A0, SnliR
mlido

c) BUDDoAIPIBERA0. S ANTE E, #90.3
METRHEL, Y/7onXy 0 5mlicER L
)

7, Voot s icRATHBIF VARL,

Tuy 7EREZ0CELT, ARICENREZER L.

3) MOKEEET MU LARERE LBUKEEIz & B]H
e

10 EVE IR SEEE O 10EF TR E 1 AN,
Vrnnity sThpbilER R, HKEEEF UYL
4 g% AN, FT2~30/, RESK, LBEHEH
EL, RBEDOY OOy ViEEOEER & KL
T, BRSOBEINREER L7,

6 EFEHHEIC & 3 ENROAIE
1) EE#EERC & 3 BN

AES00ml IR AERER (T b Vidik) 1m%Em
Z GRMBEL, Table 7T81R) , £ TRE 5 EHRE,
vranAy3ml, A —3ml, KomTAY
T4V aZ v URtCISRUPS-2@EA—~ Y v
VT, RELSm/ minTEK LTz,

BKE T, 10nfDOMK TERBRELE, ZORER
bEMICEK L ek, WEH LRE > 7 Tkilh s
CRBETEREBIL, YruoAsyy3nXIiHE:
BRLFIVImTEWRS 2B Uz, CoBBEEE
IKBRER 7 b Y 7 LTRUKE, 10 BE I LANA
B TE & LTHEBRKE L, ChERRED

BERE EBICAEL, BRSO OEINELE 7.
2) BEMEEEE D OREE

1) TEEMENEK U 7B 08k 2 R kT
REL, BBEDTORBABEEZRETSLT, @
H UBEfE~NORBEERE L.

3) RIMEER T OBFEEIC L AELE~NDOEEDK
=

10mDFHERE \TRAEER (X5 —VIEK) 10md

CEAN, BRAXTInlE CEBME L% #ok1 Lic

COBRMIR0 1 LEFMLUT: b0, REBHRESIERER
ZI05ICA Y ) —VTHERL, #k 1 Lic200 4 2 5%
MUZcHDOR, 10065225 J —IVTERL, Mk

TLiz2000 emlrzb (UL, HRmEeE
Table 8 2 D 3BHETLFTIRE S ERL,
IHICRY =5 —TIHBHR L. choo 3B
DR D ZNZN500ml%, X5 ) —v3nd, 7K10
WMTIAVTF4vaz v LzPS-2@HEA—FY »
DI, REIOm/minTEKL, BERTF IV 3 na
WHBIRS 2Bl U BHE A NEEER0. 5n %
AN RE o VERIRBEICH L, SXZH 22K X
0.5mbE LTI ERIBEOEREKE & bICRIEL,
AR D OFRAEEIC X AEART LT,

4) BKEEOBEOIZ X BEIROMKET

FK2000mlic BATREK (X 5 ) —IVEHK) 2nb%
mZ GRIMEE, Table 9 2R) TR E S BIERE,
500mfDDE—H—IZHWL, AF/—N3n K5
MTIAVTF 4 a =V LzPS- 2@ A~ Y v
iz, wmaEAE 2, 5, 8KRUlUal/minlcare b
V—4 —ZHEELCEK L.

KT, MK TEBZELEL, O
bEMITEK L 7%, WEH LRR ¥ FTkigh s
CBEETEREBRL, BETF V3 nfTHEE L.
UTF3) EARICAIEL (GREE 1) , BKEE
DENME BERAOEINREEH LTz,

5) HERIEDOpHDE Mz & 2 EINEORE

FIK2000m IR EERERE (X5 ) —IVIERD) 0. 2md
ZA GRMEEL, Table 108R) £TRE HEH
%, 500> DOE—A—IZHEL, (1+10) HEEXI
(1 +10) KE{bF b U LK TPHE 3, 5, 7
BRU9ICHEEBL, 24 /—V3ml, KIOTaYF4
Va7 UPS-2@EA— MY v Uiz, BRELS
mb/min~20md/ min Ci@EK L 7.

T, 4) CRBRCBEL (REKE0.570) |, 3Bk
BOPHDB N L B2 EBAOEINREEH L.
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6) RMERDOEMEER UpHFAEROPS- 2 EHE
i & Z Do ERFIOBRET

10 DFERE ITRSBER (X5 ) — VKK 10nf
AN, BRARXTIETEELT, #k2 Lic40
wLHEMLI:bD GRMEEIL, Table 112R) 2+
AFTRESDERL, ISIKXI—-5—-TI02D LB
BLT42DE—H—12500nf5 oY, 2DidpH 3
WCHEE, AY ) —N3n, KIOMTIVF4va=
YU URPS-2BEA—-MY v UL, BOD 2O
pHEERZ LICRBICI VT4 ¥ a= v L1 0asis
BEEA— MY v VIZ, HEBIO/ minTZNZE @k
Uiz, DIF, 4) ERBITEIEL (BHE. 5nb) |
ZNZNOEMEDEBKIZOWT AR HE TR
Sl ChozRBEOEERE S HICAKES
3 L CEINEAEH LT,

) INMBRROBRELE, HBKEANICER DR
ERUVEENSOT ¥ b vEHIZ OO TORS

A BOHRN E500mL /T 5 ABEmE 2HDOE —H —
IZHIKS00ml % AR, IBREIEEWE (X5 J — VK
100 £ =22 ZNHML RINEEI, Table 1258
R , X5 =5 —TOBBRRUBERIC X 2AMRIRE
D AN 3EHEORBRK 2 AR L, PS- 2 B
A=Y v VIZHEEBIO/ minTENFNRDOFET
Bk UT.

a) BN XS ABBOFRE 2 R EBEOBRRE
#HELUTRY -5 8455, BEHIGDET, H
HENDOBKIIRA Y —5 —~TRE LN ST, BkK
THROBEEL, MK EBRIIANTIRE 5 5E
#®, e bEMRICE L.

b) a) LRUZAL, BEKICKZEEORMEE
37HT, EE~O@EKIBRELSWVBELLEE
DHETIT- 12

c) 2EDE—A—rhOFRERRIL, BEOBEHBEEL
LTRY =35 —BEE0SZITV, ERETHRIIMIKI0
W TCERAEY Ry Ml L Y —h —DBmA LS, &%
AR OEMHENBTESETIT->TEIAEEL, LT,
4) ELEBBICEBIEL.

¥, ThZhOBBIKIT, AEMBECLZOAE
L, BBRTOZRRSOEEZEH, a) RUDb) 1If#
BAULEERNEASRAERE, Yooty vions
5mbD 2 MAERAELEE L, BERICERE L TERS
DEBHNNOREERZEH L.

RREEE

1 RBAEEEICEB 2 EINEORIE
1) =4 Y —T/NRU—F — B X BEINR

BEHHBIcBWT, o—2 ) -2 \RKr—-F—ick
5 RHERIEZTT O BOERS OEILRIZOWTHRET L
fo. F—R—DVITFVUVUTY T=)VEANTHEN
HEIND ST, ANVEANT 7 v EBROTEBELZ
90 % L EDEUREZR L, BEEICH T 2EEPHE
FILVWEEZ SNz, (Table 5)

ANVKRZRIVT 7 03, KB THKRSES 5 2 &0
SNTHY CERE 25°CT< 1hr/pH4, 22hr/
pH6) » KBRPTHELI-bDEEZ OGN &
72, smBoguzivid, EEROZEDELUAEDOEE)
BEDH12% LPPREL, EEBAA 2 Dm/z=2660D
E— 7 BPICFHPIDOE— I B EE - TED DT
TN 272 ENHEIENIZ0%EL I8~ 72 b
DEHEINDG. 1H, LESLMMERTITHS A
DIREPRELK L > T BERBET B LD T 12729
E—7 LERICE T ERETE
2) BRWE U BMIC L 2R

BEEMHEPERREEIC VT, BEFRICES
BT BOSRSOONEEY 7 00 X 5 VKK
EHER L F VIR DV TRET L7, TR & b5ed
WKEESE b0, EENHIObORU0. 5nlE TE
FEL72bDIZDWTHRET U7, RERERITVY,
vrinoty KT, REBROEVWBPMC, b
YISy, 20ad o ) VRETACNIZEOVT,
HE T 213 E0PENENS B ERNH O, HilgrF
VSO NI BIF S BEINER AR L, E5-2%b
PRPNE M- 72(Table 5)

3) KBRS MY U LRER U BUkREEIC K B1H
LV

AR HEPERERHEEIC BV, MHECARE
EhDEIRD 7201217 5 KRR > b U D Aick B
KBRS BT BERST OEMNRERET LS, EEA
E100% < TH Y BEFORBEIILEN- e,

2 BERHEIC BT 2 EIEROEE

MK OFNKEER Lz 7 oo 4 ¥ Uil
K BRMEUGREBROBER, ANVRINT » YV RUNY
VIEVZANT 21— bEBRETO% P EOEINEER L
BIEBIFTH -7 (Tableg) . HIVHRIANLT » Vid,
E{RESNTES ST, BB L& D IKP TR
BLIbDEEZONS, $12, RUJIEVRN
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7 x— M, ERRBICET AEEROBRDELRAEIZ
BT, EEREDNAEZ O HBEENMET T AEHAIC
Ho12DT, O ENENRMETF LAERREEZ

SNEH, WEFRICOVWTRSBROBRIINETH 3.

3 EMEMHEIC & B EINEROAE

BRI B L, BRI B E S EE I D
WCRET L CA . BRI, DRSNS EICE
BBE T 3RO LHERHE N ODS R DC18
ERYRF L UROPS-2 A L.

1) EfEfhEIc & 5 EIER

tCI8KR U'PS~ 2 & HIZ2TRHD 5 L 4EHED RS

50 % IFORINETH D, FICREREOEVWE
72 MU VRO 9 BEICOWTIE, 10%2ITF TR
SRICEWAINERTH » 7z (Table 7) .

o, vrnnA s TEH LD LB T IV
THEHL:bDEA LR LTS LRoERREDL O
hote

PO BERMHEORS TIE, BHEAIIRPS-2%
BHL, HEMEOY 7 ua ity v OFEREEERT S
EVH BRSOV OB IIERR T F VWY
2) EEE8KDORBNRE

tCI8R U'PS— 2 Z N Z N D BBE = A Em

Table 5 Variation of recoveries of pesticides by treatent of concentration and dehydration

¥ w07 SIAY-g-iT ﬁﬂ(ﬁ%‘ll) AT | Prunds A OERINC L B IR E’f&lﬂw&&@%iﬁu:; DI
o s Y S BEMEIRIECE | X ABUKBIECER | BIECRAENRERE(=2) BRI B EERY(n=2)
ZEEE =2 | AEXES0=23) | =2%E ®EE 0.5:FC|xewE HER] 0.5WET
1 | fenobucarb(BPMC) 0.2 108 103 77 74 97 89 87 91
2 {trifluralin 0.2 96 97 79 83 102 90 92 98
3 | diazinon 0.4 87 92 112 118 105 98 98 105
4 | tefluthrin - 0.2 101 100 4 94 98 91 95 98
5 | cholrothalonil(TPN) 0.4 131 120 64 58 82 97 98 102
6 | dichlofluanid 0.2 101 99 94 94 104 102 103 110
7 | chlorpyrifos 0.4 98 100 106 104 102 96 96 105
8 | ACN 0.8 102 99 67 62 96 90 81 90
9 | phenthoate(PAP) 0.2 107 104 108 108 111 93 79 7
10 | captan 2 104 103 104 105 103 93 86 90
11 | a-benzoepin 0.8 105 104 93 90 94 93 96 99
12 | profenofos 0.8 105 104 98 95 102 93 93 102
13 | B-benzoepin 0.8 106 105 97 94 96 97 96 100
14 | benzoepin-sulfate 0.8 112 109 85 73 73 111 112 117
15 | calbosulfan 0.4 58 99 117 125 98 86 80 80
16 | bifenthrin 0.4 90 92 124 123 108 98 94 99
17 | EPN 0.8 08 101 109 113 103 96 92 96
18 | fenpropathrin 0.8 89 93 115 118 106 99 94 105
19 | tebfenpyrad 0.8 95 97 117 115 103 96 91 98
20 | cyhalothrin 9 ' 94 96 113 119 104 101 96 107
21 | cyhalothrin 94 97 115 118 104 101 98 105
22 | pyraclofos 0.8 104 108 104 116 109 102 96 106
23 | cis-permethrin 0.2 89 91 108 111 104 102 98 99
24 | trans-permethrin 0.2 90 ' 90 108 110 105 102 99 101
25 | pyridaben 0.2 96 97 97 97 103 94 93 95
26 | cyfluthrin(1) 100 97 94 93 103 101 99 101
27 | cyfluthrin(2) 9 100 99 101 104 104 105 101 124
28 | cyfluthrin(3) 98 98 97 102 102 103 100 107
29 | cyfluthrin(4) 88 94 101 104 102 103 100 107
30 | cypermethrin(l) 95 96 99 101 103 103 99 104
31 | cypermethrin(2) 9 82 101 100 109 91 101 100 105
32 | cypermethrin(3) 92 94 104 109 100 100 94 102
33 | cypermethrin(4) 94 97 102 107 101 100 a7 106
34 | flucythrinate(1) 0.8 93 96 101 106 102 102 100 107
35 | flucythrinate(2) : 97 94 103 105 103 94 93 96
36 | fenvalerate(l) 9 93 98 98 97 98 97 95 97
37 | fenvalerate(2) 95 102 93 94 101 100 101 103
38 | fluvalinate(l) 0.8 102 101 95 96 103 98 a9 102
39 | fluvalinate(2) ’ 104 96 102 105 103 100 98 105
40 | tralomethrin 2 96 96 94 95 99 101 100 104

T BERLZRETHOFBNEZRTE BEAOHERICY NI E—7 ORBIEZR LT3,
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L OERSOREERD, FMEICHY 2BEHEEBER
(%) =8H L. BBKPOFERNMEVOIZEIX
ENRBOHO L ERETIZE  FEELTHSMNCERE
IRBINTOWRWHDIZST 5N (Table 7) .
HiFL, TV (BREVZROA RR) , A
WRANT 7 (B—="X—}FR) ,EUFRY (H
BY VR O3EETHD, BhER Y=bor=y
VRO 1 BERUELR0A FROIZBETH - 12
4£E, ERE8RTORBELAIETSICH-T,
POFBEICEERARN L &, HECiEES
NEK 1D, 3BHOBRE TKAMELI LR

MTHS 1 EDPBRTAN -T2, Zhopip by
Y, T2\ U= RUTIWNY x— MZDOWTIE,
SHREVFDPLETHEH, TOMOBECEIRN
BOIEIToWT, 75—« IKBERE KA
R L OSBRI WL S I2E Z SNtz (Table
2).

—RRICEEHHEICBWT, EEAOFERRNEN
BEOERELTROI ENEZ OGNS, ©

a) IAVF 4V as Yy SEROESR

b) avFa v aZ v SBICERIEERL THELM
DR

Table 6 Recovery of pesticides from pure water and river water

E-7 o AMBEE #K (n=3) AR (n=3)
No. ng/l BRI cvy EEVEN cvy
1 fenobucarb(BPMC) 0.2 100 3.0 116 0.7
2 trifluralin 0.2 81 7.7 95 3.5
3 diazinon 0.4 103 1.2 111 1.1
4 tefluthrin 0.2 80 2.5 87 6.1
5 cholrothalenil (TPN) 0.4 92 3.8 92 1.2
6 dichlofluanid 0.2 118 1.4 120 2.1
7 chlorpyrifos 0.4 103 1.1 108 1.6
8 ACN 0.8 73 26. 4 90 8.3
9 phenthoate, PAP 0.2 100 10,1 101 3.2
10 captan 2 76 1.0 84 2.2
11 a -benzoepin 0.8 83 3.1 84 0.6
12 profenofos 0.8 98 0.5 106 1.4
13 B -benzoepin 0.8 87 1.2 90 1.5
14 benzoepin-sulfate 0.8 63 9.1 57 4.6
15 calbosulfan 0.4 9 89.6 35 38.2
16 bifenthrin 0.4 103 2.0 105 1.0
17 EPN 0.8 98 4.4 102 3.0
18 fenpropathrin 0.8 101 3.8 106 3.2
19 tebfenpyrad 0.8 92 1.3 96 2.1
20 cyhalothrin(l) ] 9 95 6.2 102 4.3
21 cyhalothrin(2) 94 5.7 100 4.9
22 pyraclofos 0.8 116 10. 3 150 7.4
23 cis-permethrin 0.2 116 3.8 127 1.4
24 trans-permethrin 0.2 120 8.5 136 0.8
25 pyridaben 0.2 101 8.3 122 4.5
26 cyfluthrin(l) — 98 5.1 105 2.5
27 cyfluthrin(2) 9 110 8.4 117 11.5
28 cyfluthrin(3) 108 7.8 110 12.1
29 cyfluthrin(4) — 99 5.3 111 4.7
30 cypermethrin(l) — 101 6.9 110 2.4
31 cypermethrin(2) 9 72 8.8 72 5.2
32 cypermethrin(3) 93 7.2 95 9.2
33 cypermethrin(4) — 93 8.0 100 4.9
34 flucythrinate(l) ] 0.8 97 7.3 106 4.1
35 flucythrinate(2) : 90 6.7 99 2.9
36 fenvalerate(l) ] 9 91 5.2 101 3.9
37 fenvalerate(2) 89 6.0 95 4.9
38 fluvalinate(l) ::] 0.8 91 3.8 94 2.7
39 fluvalinate(2) ' 92 1.5 95 1.1
40 tralomethrin 2 100 2.5 106 5.1
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Table 7 Recovery comparison from pure water by solid—phase extraction (tC18, PS-2)

E-7 g IKIBRRED | TNRE tC18 Ik BEINE  § (n=2) PS-2 KL BEINE ¥ (1=2)
No. v/l pg/2 | muijymE FEEFvAR K Jynai vl BB VA BB
1 | fenobucarb(BPMC) 660000 2 102 90 0 81 91 0
2 | trifiuralin 221 2 44 50 1 40 51 2
3 | diazinon 40000 4 84 84 0 70 85 0
4 | tefluthrin 20 2 29 27 25 21 27 34
5 | cholrothalonil(TPN) 900 4 111 84 0 76 81 0
6 | dichioftuanid 2 91 85 0 7 85 0
7 | chlorpyrifos 1400 4 79 70 0 62 71 1
8 | ACN 16000000 8 62 59 27 73 78 0
9 | phenthoate, PAP 11000 2 72 76 0 60 75 0
10 | captan 20 89 80 0 71 80 0
11 | a-benzoepin 320 8 89 80 0 71 80 1
12 | profenofos 28000 8 86 78 0 70 79 0
13 | B-benzoepin 320 8 90 82 0 72 81 1
14 | benzoepin-sulfate 8 136 73 0 76 67 0
15 | calbosulfan 300 4 19 23 1 18 20 0
16 | bifenthrin 100 4 5 8 87 3 10 86
17 | EPN : 130 8 70 65 0 61 66 1
18 | fenpropathrin 14 8 30 29 28 22 29 39
19 | tebfenpyrad 2800 8 68 67 0 62 69 0
20 | cyhalothrin(1) 4 20 5 T 73 3 9 73
21 | cyhalothrin(2) 4 7 72 3 8 73
22 | pyraclofos 33000 8 T4 79 0 64 81 0
23 | cis-permethrin 200 2 8 11 72 4 12 73
24 | trans-permethrin 200 2 8 11 66 5 12 69
25 | pyridaben 12 2 25 31 8 23 31 14
26 | cyfluthrin(l) 6 6 66 3 7 67
27 | cyfluthrin(2) 2900 9 5 7 76 3 8 74
28 | cyfluthrin(3) 6 7 66 3 8 70
29 | cyfluthrin(4) 6 ki 67 3 9 70
30 | cypermethrin(1) 5 7 70 3 8 T2
31 | cypermethrin(2) 200 920 5 6 71 3 8 72
32 | cypermethrin(3) 5 7 64 3 9 72
33 | cypermethrin(4) 5 8 69 3 11 71
34 | flucythrinate(l) 500 8 4 8 75 2 7 T4
35 | flucythrinate(2) 5 5 75 2 6 72
36 | fenvalerate(l) 0.1 20 3 4 81 1 5 77
37 | fenvalerate(2) . 2 4 82 1 5 79
38 | fluvalinate(1) 9 8 3 3 90 1 5 76
39 | fluvalinate(2) 3 3 92 1 4 7
40 | tralomethrin 70000 20 2 2 134 1 4 104
&) BEARREROFENEZHTR, RGO hcE— 7 ORBIEZRL TV S

—111—



Table 8 Recovery comparison by solid—phase extraction (PS—2) according to the amount

of additional solvent

o 3 3) N N {ﬁﬂﬂ@ﬂﬁﬁﬂ(qj@ﬁfiéﬂ ﬁ / e
) B KERED EMBE | w0/ 0) e & 3 BREYG-1)
20 200 2000
2 trifluralin 221 0.2 70 61 66
4 tefluthrin 20 0.2 42 35 35
16 bifenthrin 100 0.4 20 16 20
18 fenpropathrin 14 0.8 49 42 40
20 | cyhalothrin(l) 4 2 22 18 21
23 cis-permethrin 200 0.2 31 26 34
25 pyridaben 12 0.2 53 49 51
26 | cyfluthrin(l) 2200 2 26 25 29
30 | cypermethrin(l) 200 2 25 23 217
34 flucythrinate(l) 500 0.8 20 19 24
36 | fenvalerate(l) 0.1 2 19 15 20
38 fluvalinate(l) 2 0.8 13 10 14
40 tralomethrin 70000 2 7 5 8

B BRERELEHOENEZHTIE, EEOIHDERHIIS N E— 7 ORBIEERLTWA.

4) BKEEOBZEWIC K ZEINROKRE

WREEIC K ARINEROZ(LERTT 2720, #K
BEA2, 5, 8SKUlln/minicZhEFNFHEL,
EUNRAZRAEL7-. SEBRIcBOTHREL 72RmBE
HBAOKBERIZ, BERNE FORESERLE
RO THABRI BTV - 120D, EUER)S S

HRNCEBORER L0 - 72, BKEE 2 ~ 5 m/minic
T3 EPPREINERN L L 15 B EA LD B0, EINE
TERANICHET A LI BRELEAB I 12
(Table 9) . 2 ~ 5 mf/minD@/KHEE T E500mL
ZKY BIEAIT2B05~1000%5ET 3728, Sk
MzZEET 5 LBHENTIRL, BKEEIZIOn/min

Table 9 Recovery comparison by solid phase extraction according to the speed of the concentrater

£-% ] IKBRBED | RMBE LBKEEICBTAENE § (n=1D)
No. REZ wg/ L wg/ L 2ml/min 5ml/min 8ml/min 11ml/min
trifluralin 221 0.2 36 46 45 44
4 | tefluthrin 20 0.2 18 23 23 24
16 | bifenthrin 100 0.4 6 5 5 4
18 | fenpropathrin 14 0.8 20 24 23 22
20 | cyhalothrin(l) 4 2 7 6 5 5
23 | cis-permethrin 200 0.2 11 11 10 7
25 | pyridaben 12 0.2 26 32 30 26
26 | cyfluthrin(l) 2200 2 10 10 9 9
30 | cypermethrin(l) 200 2 11 9 6 5
34 | flucythrinate(l) 500 0.8 10 9 6 6
36 | fenvalerate(l) 0.1 2 8 5 7 4
38 | fluvalinate(l) 2 0.8 4 5 3 1
40 | tralomethrin 70000 2 2 3 1 1
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Table 10 Recovery comparison by solid phase extraction according to the solution pH

E-) sy REBE” | TRIRE REEOHOZEWIT X ZENEK § (n=1)
No. ng/ L ng/ L pH 3 pH 5 pH 7 pH 9
trifluralin 221 0.1 60 61 70 65
4 | tefluthrin 20 0.1 53 47 45 37
16 | bifenthrin 100 0.2 58 38 35 29
18 | fenpropathrin 14 0.4 70 63 57 48
20 | cyhalothrin(l) 4 1 42 34 31 20
23 | cis-permethrin 200 0.1 54 438 46 38
25 | pyridaben 12 0.1 75 62 55 51
26 | cyfluthrin(l) 2200 1 58 45 41 31
30 | cypermethrin(l) 200 1 47 43 40 35
34 | flucythrinate(l) 500 0.4 42 35 32 24
36 | fenvalerate(l) 0.1 1 44 40 32 36
38 | fluvalinate(l) 2 0.4 47 41 34 21
40 | tralomethrin 70000 1 33 12 18 10
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Table 11 Recovery comparison by solid phase extraction according to the best condition

E-7 Pz IKTESRES | AN PS-2iz &k ZEINER § Oasisiz & BMEUNRK ¥
No. ug/l ug/ 4 | EAEAR0=2) EEK0O=1) | EHEAEO0=2) &8 0=1)
trifluralin 221 0.2 60 0 57 0
4 | tefluthrin 20 0.2 34 1 31 5
16 | bifenthrin 100 0.4 63 6 18 64
18 | fenpropathrin 14 0.8 56 0 49 5
20 | cyhalothrin(l) 4 2 53 3 23 38
23 | cis-permethrin 200 0.2 53 3 31 39
25 | pyridaben 12 0.2 56 7 51 13
26 | cyfluthrin(l) 2200 2 46 0 28 42
30 | cypermethrin(l) 200 2 49 0 26 31
34 | flucythrinate(l) 500 0.8 46 0 23 32
36 | fenvalerate(l) 0.1 2 50 3 19 46
38 | fluvalinate(1) 2 0.8 58 6 13 70
40 | tralomethrin 70000 2 61 6 9 81

3 BELREILBROFBMNEXLFIL BEHAODERICSMNIE—7 OBBIEEZRLTWS,

Table 12 Recovery comparison of pesticides

OBRERK RN ET I ATAME | DFBEEK GeftE 75 A0AME | OEEk E-1-FH) «©
¥-7 IREREE  RIRE

By ) ik aEER Yin=1) ) itk BER §h=1) KL BENE §(=1)
e we/l BHEWE ERADL SRR o | SERE BEsd BER 4 | BEEAL B&x At
2 trifluralin 221 0.2 0 49 0 49 0 64 0 64 43 0 43
4 tefluthrin 20 0.2 3 12 7 22 11 16 2 29 13 0 13
16  bifenthrin 100 0.4 4 42 9 55 25 34 § 65 42 4 46
18 fenpropathrin 14 0.8 3 40 2 45 12 42 0 54 41 0 41
20 cyhalothrin(l) 4 2 4 35 6 45 25 32 3 60 34 2 36
23 cis-permethrin 200 0.2 5 40 7 52 28 36 4 68 40 2 42
25 pyridaben 12 0.2 4 38 7 49 11 46 0 57 44 1 45
26  cyfluthrin(1) 2200 2 34 7 45 27 27 0 54 28 0 28
30 cypermethrin(l) 200 2 5 37 7 49 32 33 3 68 36 0 36
34 flucythrinate(1) 500 0.8 4 39 6 49 35 36 0 71 37 0 317
36 fenvalerate(l) 0.1 2 6 34 9 49 28 30 4 62 35 0 35
38 fluvalinate(1) 2 0.8 6 20 9 35 26 28 9 63 37 5 42
40 tralomethrin 70000 2 5 48 9 62 27 45 5 7 54 6 60
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The ground water pollution case by the arsenic

Takayuki SUGIMOTO, Koichi SEKIY A, Noritaka TOMIYAMA, Kazuko KAWANO,
Ken’ichi KOHNO, and Noriko KOBATA

Abstract

On the ground water general condition investigation in 1997, we detected 0.008mg per liter of

arsenic in ground water inside Miyazaki city.

It detected the arsenic which exceeds 0.01mg per liter after we implemented the investigation

of circumference in several ground waters.

Therefore, we implemented investigating the artificial pollution source but the pollution factor

wasn’t found.

Next, it found that the pH was high and that the ground water which detected arsenic after we

investigated a natural factor was a water quality with a high concentration of Calcium and

Carbonie ion.

Also, like a geological feature, there were many Calcium and it found that there was organic

substance in the aquifer where arsenic was detected.

The arsenic pollution this time depends on arranging the condition of the arsenic to melt by

the area from above result.

Key words : arsenic, ground water, water pollution
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Fig. 1 Location of sampling points

Table 1 The analytical methods of ground water
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Table 2-1 Analytical resuits of ground waters

No. TKE pH Eh EC DO HCO5~ Cl- [ NO;-N P0,-P NH,-N
C mV uS/cm mg/1 ng/1 ng/1 ng/1 ug/1 ng/1 ng/1
24 17 7.6 517 b41 7.9 229 21 21 1.9 0.2 <0.1
25 17 7.6 ‘519 648 6.0 290 20 29 1.7 2.0 <0.1
26 16 8.1 493 428 8.0 267 13 15 3.6 1.8 0.1
27 16 7.8 521 427 8.5 192 11 12 2.9 3.4 <0.1
28 17 7.8 513 511 9.4 217 14 14 5.8 3.3 <0.1
29 17 7.7 524 462 7.9 212 10 8.5 3.5 1.9 <0.1
30 17 7.8 524 466 8.5 182 19 13 4.7 1.9 <0.1
31 15 7.9 521 386 0.1 180 15 8 1.3 1.2 <0.1
32 15 7.6 539 458 8.2 204 16 21 0.6 1.6 0.1
33 15 7.8 526 476 6.1 186 18 17 5.1 1.2 <0.1
34 17 7.2 540 757 1.9 302 39 57 0.7 0.4 0.1
35 17 7.4 537 645 6.9 293 23 20 4.5 0.4 <0.1
37 16 7.5 540 437 7.4 146 24 16 4.5 <0.2 <0.1
38 16 7.2 545 342 6.9 76. 3 27 17 5.7 1.4 <0.1
39 17 7.5 536 673 9.2 253 35 34 8.2 0.2 <0.1
40 17 7.1 526 246 8.0 67.1 14 19 1.2 0.3 <0.1
41 18 7.6 520 513 7.0 205 23 17 4.4 0.2 <0.1
42 18 7.8 513 608 3.8 281 31 14 0.2 <0.2 <0.1
43 17 6.9 547 443 3.2 208 10 20 0.9 0.2 <0.1
44 17 7.3 539 579 5.8 208 20 64 1.0 - -
49 18 7.8 531 470 8.8 198 13 15- 2.0 1.3 <0. 1
50 19 7.9 505 486 8.7 190 18 10 3.8 2.5 <0.1
51 18 7.7 512 519 6.8 204 21 13 4.6 2.0 <0.1
52 19 7.9 503 467 7.4 171 17 11 4.3 3.6 <0.1
53 20 7.7 515 482 8.8 195 13 13 3.7 2.2 <0.1
54 18 7.4 533 368 9.1 116 21 12 5.3 2.3 <0.1
55 19 7.8 517 486 8.5 235 14 9.4 5.2 3.1 <0.1
56 20 7.9 512 447 9.7 165 22 8.5 6.6 5.4 <0.1
57 20 7.9 511 475 7.7 184 24 11 4.1 3.5 <0.1
59 21 7.7 534 613 9.0 226 27 24 4.1 0.9 <0.1
60 22 7.6 529 738 4.3 299 29 32 - 3.0 0.6 <0.1
61 21 8.0 514 755 6.4 289 28 31 4.6 0.6 <0.1
62 21 7.8 526 736 7.4 279 31 28 3.6 0.7 <0.1
63 22 7.7 517 580 5.0 217 25 26 2.1 2.2 <0.1
64 22 7.8 379 502 . 1.2 144 32 36 <0.1 0.8 4.3
65 22 7.6 510 628 7.1 232 29 27 3.0 3.2 <0.1
66 22 7.8 509 596 8.9 193 30 21 - 5.5 1.9 <0.1
687 21 7.9 505 504 8.0 1687 27 18 3.2 3.1 <0.1
68 23 7.9 511 493 8.8 175 29 13 1.8 2.9 <0.1
69 22 7.8 523 655 8.6 238 29 18 5.4 3.6 <0.1
70 22 7.8 520 566 8.8 195 28 19 3.5 1.0 0.1
71 23 8.0 511 487 9.8 183 19 8 4.3 5.6 <0.1
72 22 8.0 504 579 4.3 1687 33 20 5.3 2.6 <0.1
73 22 8.0 498 704 4.0 171 41 29 8.1 2.1 <0.1
74 22 8.0 497 686 4.4 184 36 29 7.3 1.1 <0.1
75 22 8.0 498 559 6.0 152 29 18 7.0 1.3 <0.1
76 23 7.8 516 725 7.5 210 31 36 7.1 2.7 <0.1
7 23 8.0 509 571 6.5 160 33 18 5.3 4.2 0.1
78 22 7.8 508 611 8.4 198 26 16 5.3 2.3 0.1
79 22 7.9 502 552 8.2 180 22 13 4.8 3.1 <0.1
80 21 7.7 518 628 8.0 210 29 14 4.4 3.0 <0.1
81 21 7.9 507 672 5.9 248 25 22 3.1 2.7 <0.1
82 21 8.1 499 523 6.9 189 14 11 2.0 1.7 <0.1
83 22 7.9 511 584 8.4 184 20 15 6.9 2.5 <0.1
84 22 7.9 518 501 7.8 183 25 17 2.7 4.8 <0.1
85 23 7.9 515 686 7.7 229 34 26 5.4 2.4 0.1
86 22 7.7 528 648 8.0 229 30 20 5.6 4.2 <0.1
87 22 7.8 526 763 8.8 288 31 27 4.5 2.6 0.1
88 22 7.9 520 503 7.9 180 24 21 1.9 3.1 0.1
89 22 8.0 515 560 8.6 187 27 18 5.5 2.4 <0.1
90 23 8.1 510 599 8.8 206 25 16 4.7 2.9 <0.1
91 23 7.8 521 699 6.3 274 28 31 3.8 1.2 <0.1
92 23 8.0 503 691 7.8 251 27 32 2.9 1.1 <0.1
93 23 7.9 512 613 6.1 195 29 31 6.4 3.9 <0.1
94 23 8.3 491 873 8.4 170 41 30 10.9 2.4 <0.1
95 23 7.9 513 650 7.3 198 34 22 4.9 4.3 <0.1
96 23 7.9 512 579 8.6 154 30 18 8.4 4.7 <0.1
97 23 7.8 519 608 7.9 187 27 25 47 3.7 <0.1
98 23 7.8 519 614 7.5 229 28 20 3.8 4.9 <0.1
99 22 8.1 497 601 6.6 152 30 19 7.0 1.6 <0.1
100 22 8.0 501 587 5.8 177 28 17 6.5 1.5 <0.1
101 22 8.1 499 540 5.3 150 19 11 8.2 0.8 <0.1
102 22 7.9 497 718 4.3 183 51 24 4.5 0.9 0.1
103 22 8.0 500 654 5.6 187 39 19 6.3 0.7 <0.1
104 22 8.2 493 509 6.0 140 54 32 2.2 0.4 <0.1
105 23 7.9 504 639 6. 4 178 40 31 2.7 1.2 <0.1
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Table 2—2 Analytical results of ground waters

No. As Ca K Na Mg Cr Mn Fe Cu In Cd Pb
mng/] ng/1 ng/1 ng/1 mg/1 ng/1 ng/1 mg/1 mg/1 ng/1 mg/1 ug/1
24 <0. 005 66 6.4 17 7.3 <0. 005 <0. 005 <0.03 0.1 0.1 <0. 001 <0. 005
25 <0. 005 76 7.8 19 11 <0. 005 <0. 005 <0.03 <0.1 <0.1 <0. 001 <0. 005
26 <0. 005 52 9.0 12 4.3 <0. 005 <0. 005 <0. 03 <0.1 0.1 <0.001 <0. 005
27 0. 006 49 10 12 5.1 <0. 005 <0. 005 <0.03 <0.1 <0.1 <0. 001 <0. 005
28 0. 008 56 16 17 7.0 <0. 005 <0. 005 <0.03 <0.1 <0.1 <0. 001 <0. 005
29 0. 009 52 17 13 5.4 <0. 005 <0, 005 <0. 03 <0.1 <0.1 <0. 001 <0. 005
30 <0. 005 45 15 40 5.8 <0. 005 <0. 005 <0. 03 <0.1 <0.1 <0. 001 <0. 005
31 <0. 005 51 9.4 10 4.8 <0. 005 <0. 005 <0. 03 0.1 <0.1 <0. 001 <0. 005
32 <0, 005 57 9.0 15 6.2 <0. 005 <0. 005 <0.03 <0.1 <0.1 <0. 001 <0. 005
33 0. 007 59 23.4 11 5.5 <0. 005 <0. 005 <0. 03 0.1 <0.1 <0. 001 <0. 005
34 <0, 005 101 11.2 22 8.8 <0. 005 <0. 005 <0. 03 <0.1 <0.1 <0, 001 <0. 005
35 <0. 005 92 6.9 15 7.7 <0, 005 <0. 005 <0. 03 <0.1 0.1 <0. 001 <0. 005
37 <0. 005 40 29 17 4.5 <0. 005 <0. 005 <0.03 0.1 <0.1 <0. 001 <0. 005
38 <0. 005 29 3.3 17 59 <0. 005 <0. 005 <0. 03 <0.1 0.1 <0. 001 <0. 005
39 <0. 005 96 5.9 21 6.6 <0. 005 <0. 005 <0.03 0.1 0.1 <0. 001 <0. 005
40 <0. 005 20 3.3 3.3 2.4 <0. 005 <0. 005 <0. 03 <0.1 0.1 <0, 001 <0. 005
41 <0. 005 61 3.8 19 7.4 <0. 005 <0. 005 <0. 03 <0.1 <0.1 <0. 001 <0. 005
42 0. 009 66 8.5 30 7.6 <0. 005 <0. 005 <0.03 <0.1 <0.1 <0, 001 <0. 005
43 0. 005 55 4.0 10 7.9 <0. 005 <0. 005 <0.03 <0.1 <0.1 <0, 001 <0. 005
44 <0. 005 78 2.8 16 6.1 <0. 005 <0. 005 <0. 03 <0.1 <0.1 <0, 001 <0. 005
49 <0. 005 53 11 10 4.7 <0, 005 <0. 005 <0.03 <0.1 <0.1 <0. 00 <0. 005
50 <0. 005 34 20 26 5.6 <0. 005 <0. 005 0. 03 <0. 1 0.1 <0. 00 <0. 005
51 0.013 52 14 17 5.5 <0. 005 <0. 005 <0.03 <0.1 <0.1 <0. 00 <0. 005
52 0.016 44 14 14 4.9 <0.005 <0. 005 <0. 03 <0.1 <0.1 <0, 001 <0. 005
53 0. 007 66 9.9 18 4.4 <0. 005 <0. 005 <0. 03 <0. 1 <0.1 *{ <0.001 <0. 005
54 <0. 005 42 7.2 10 4.7 <0. 005 <0. 005 <0.03 0.1 <0.1 <0. 001 <0. 005
55 0.011 54 12 19 5.7 <0. 005 <0. 005 <0.03 0.1 <0.1 <0. 001 <0. 005
56 0. 007 50 7.9 13 4.9 <0.005 <0. 005 <0. 03 <0.1 <0.1 <0. 001 <0. 005
57 0.013 47 12 17 5.5 <0. 005 <0. 005 <0. 03 <0.1 <0.1 <0. 001 <0. 005
59 0. 005 49 - 5.7 15 6.1 <0. 005 <0, 005 <0. 03 <0.1 0.1 <0. 001 <0. 005
60 <0. 005 57 6.4 18 7.2 <0. 005 <0. 005 <0.03 <0.1 <0.1 <0. 001 <0. 005
61 <0. 005 59 5.6 16 9.1 <0. 005 <0. 005 <0. 03 <0.1 <0.1 <0. 001 <0. 005
62 0. 005 69 6.2 15 10 <0. 005 <0. 005 <0.03 <0.1 <0.1 <0. 001 <0. 005
63 0.010 43 6.1 15 4.9 <0. 005 <0. 005 <0. 03 <0.1 0.1 <0. 001 <0, 005
64 <0. 005 18 8.5 38 3.0 <0. 005 <0. 005 <0. 03 <0.1 <0.1 <0. 001 <0. 005
65 0, 005 43 6.4 16 4.3 <0. 005 <0. 005 <0. 03 <0.1 <0.1 <0, 001 <0. 005
66 0. 007 61 10. 3 16 5.7 <0. 005 <0. 005 <0.03 <0.1 <0.1 <0. 001 <0. 005
67 0. 009 37 12.3 16 4.3 <0. 005 <0. 005 <0.03 <0.1 0.1 <0.001 <0. 005
68 0. 008 45 11.4 4 4.5 <0. 005 <0. 005 <0.03 <0.1 <0.1 <0.001 <0. 005
69 <0. 005 50 14.1 5 6.5 <0. 005 <0. 005 <0. 03 <0.1 <0.1 <0. 001 <0. 005
70 0. 008 35 12.9 20 4.9 <0. 005 <0. 005 <0. 03 <0.1 <0.1 <0. 001 <0. 005
71 0. 007 47 13.4 4.5 4.4 <0. 005 <0, 005 <0. 03 0.1 <0.1 <0. 001 <0. 005
72 0. 022 36 8.5 9.0 6.8 <0. 005 <0. 005 <0.03 0.1 <0. 1 <0. 001 <0. 005
73 0. 025 40 8.7 9.7 8.0 <0.005 <0. 005 <0. 03 <0.1 <0.1 <0. 001 <0. 005
74 0.027 42 9.9 9.0 8.4 <0. 005 <0. 005 <0. 03 <0.1 <0.1 <0. 001 <0. 005
75 0. 025 29 6.2 6.9 7.0 <0. 005 <0. 005 <0. 03 <0.1 <0.1 <0. 001 <0. 005
76 0.011 43 10. 3 8.4 7.8 <0. 005 <0. 005 <0.03 <0.1 <0.1 <0. 001 <0. 005
7 0.010 34 8.2 7.5 59 <0. 005 <0, 005 <0.03 0.1 <0.1 <0.001 <0. 005
78 0.014 40 9.8 19 4.8 <0.005 <0. 005 <0. 03 <0.1 <0.1 0. 001 <0. 005
79 0.018 32 12.8 6.8 5.0 <0, 005 <0. 005 <0.03 <0.1 <0.1 <0, 001 <0. 005
80 0.014 42 9.0 5.5 5.0 <0. 005 <0. 005 <0.03 <0.1 <0.1 <0. 001 <0. 005
81 0.011 50 5.8 18 7.7 <0. 005 <0. 005 <0. 03 <0.1 0.1 <0. 001 <0. 005
82 0.017 36 5.9 19 5.0 <0. 005 <0. 005 <0.03 <0.1 0.1 <0. 001 <0. 005
83 0.012 35 11.2 7.4 4.8 <0. 005 <0. 005 <0. 03 <0. 1 <0.1 <0. 001 <0. 005
84 0.014 27 11.4 6.7 4.5 <0. 005 <0. 005 <0.03 <0.1 <0.1 <0. 001 <0. 005
85 0.010 42 11.7 11 8.0 <0. 005 <0. 005 <0.03 <0.1 <0.1 <0. 001 <0. 005
86 0.010 37 12.8 8.6 52 <0. 005 <0. 005 <0. 03 <0.1 <0.1 <0. 001 <0. 005
87 0.012 40 11.4 13 7.7 <0.005 <0, 005 <0. 03 <0.1 <0.1 <0. 001 <0. 005
88 0.012 30 12.2 6.9 4.5 <0. 005 <0. 005 <0.03 <0.1 <0.1 <0.001 <0. 005
89 0. 009 35 10.0 6.8 5.1 <0.005 <0. 005 <0. 03 <0.1 0.1 <0, 001 <0, 005
90 <0. 005 45 10.1 7.6 3.6 <0. 005 <0. 005 <0.03 0.1 0.1 <0. 001 <0. 005
91 0.011 53 5.6 5.8 8.0 <0. 005 <0. 005 <0. 03 <0.1 0.1 <0. 001 <0. 005
92 0. 006 48 5.2 5.7 7.0 <0. 005 <0. 005 <0.03 <0.1 <0.1 <0. 001 0. 005
93 0.017 45 9.0 6.9 7.8 <0. 005 <0. 005 <0.03 <0.1 <0.1 <0. 001 <0. 005
94 0. 009 61 9.4 7.6 7.8 0. 005 0. 005 <0. 03 <0.1 0.1 <0. 001 <0. 005
95 0.010 60 9.4 7.0 7.8 <0. 005 <0. 005 <0.03 <0.1 <0.1 <0. 001 <0. 005
96 0. 007 42 5.8 6.2 4.4 <0.005 <0. 005 <0. 03 0.1 <0.1 <0. 001 <0. 005
97 0.011 37 9.0 5.9 6.9 <0. 005 <0, 005 <0. 03 0.1 <0.1 <0. 001 <0. 005
98 0.011 44 7.0 6.6 5.7 <0.005 <0, 005 <0. 03 <0.1 <0.1 <0.001 <0, 005
99 0. 015 30 6.2 9.4 7.3 <0. 005 <0. 005 <0. 03 <0.1 <0.1 <0. 001 <0. 005
100 0.012 32 6.9 7.9 7.6 <0. 005 <0. 005 <0.03 <0.1 <0.1 <0. 001 <0. 005
101 0.011 34 5.2 6.2 6.5 <0. 005 <0. 005 <0. 03 <0.1 <0.1 <0.001 |- <0.005
102 0.011 40 11.3 12 12 <0.005 <0. 005 <0. 03 <0.1 <0.1 <0. 001 <0. 005
103 0. 009 32 8.1 9.5 10 <0. 005 <0. 005 <0.03 0.1 <0.1 <0. 001 <0. 005
104 <0. 005 22 5.7 8.4 9.5 <0. 005 <0. 005 <0. 03 0.1 <0.1 <0. 001 <0, 005
105 0. 015 38 9.8 10 9.5 | <0.005 | <0.005 | <0.03 <0.1 <0.1 <0.001 | <0.005
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2) BT koE=5Y v IrRAE

HTROBE(LZIBET 2729, HEEEST10E
HizoWT, 1) OFEICE - TREEBRHEEAD, 01
ng/ LRl EDHF 3 FAM-1~3),0.005ng / £
50.0lng/ £ ETOHFIHAM-4~6),0.005
g/ LUTOHFIFAM-T~9) O IHF=-E
WL, FRIFES ANSERIVE2 HETOM, 274
A&EIcilt&R %254 1578H (As, 7Kg, DO,pH,HCO,",
EC,Eh,Cl‘,NOs-N,PO4—P,SO42‘,Na,K,Ca,Mg)
Komfwiéiﬁb?mg®ﬁ%WEﬁk%%ﬁb
7-.
3) K=V U ic Xk BHERE

FAEXEA(Fig. 1) DAB,CHEIHAER—Y
YIRS RE X TR, WESPHKESEHAL
fz. &1, BohlcaT7ho—EEESICEE 22
L, As,Na,K,Ca,Mg,Fe (6 IEH) IoWTEHBE
& B %, As,pH,EC,NO,~N,P0O,-P,Ca,Fe (7 H
B) oW TAHHBEER L.

PEGRRUEE

1 AT rkEoFHE

Table 2ITRTHREREZEIZ, WITRITHEIZOWT
BT, MR RO(EEME A RET U7,

1) Btk &2 thoIEE OMHEI(Table 3)

%% & 158 E (As,DO,pH,HCO,~,EC Eh
Cl-,NO,—-N, PO,-P,NH,-N, S0,?*-, Na, K, Ca,
Mg)DHBEZEH L. ZORE, #&E L0302 ko
HEISHENR SN/ 2DIEINO,—N,Ca,pHTEH - 72,

SOOFERIE, HTFKbOMBREN, pHICKES
5 ERBZT VA VA TRCaBENMEL L BITD
NTELE-TED, £F75Y OFERBRE—FL

fhDEE R TIZEh ENH,—N,HCO,~ & Cad iz
0. T2l EDOEBEN R S 7z,

2) MREBERIOBEIEH#E(Table 4)

1) LEBOFEEHI DWW THEREE % A <0, 005ng /
2, 0.005mg / £ <As=0.0lmg/ ¢, 0.0lmg/ £ <As
D 3 BeBEIZ M L, pHEATEE O E R O£
ZEH L.

ZOFER, pHIZ 2 S BEE T VA U RIS
D, BEREOUMREESUHTKIZN ZEECabMEy
BETHD, PO, -PRUEIEVEELRL T\ .

Table 3 The correlation coefficient during the analytical items

As 1

pH | 0.5% 1

Bh | -0.277| -0.55 1l n=76

EC 0.259 | 0.226 | -0.047 1

D0 |-0.164| 0.163| 0.32]-0.276 1 EEHEE : 70

HCOs | -0.164 | -0.147| 0.276 | 0.608 | -0.118 1

cl 0.291| 0.322 | -0.284 | 0.605 | -0.355 | -0.038 1 FERREE 1 %I BIERFE: 0. 3017

S0, |-0.124|-0.279| 0.029| 0.502|-0.493 | 0.387 | 0.443 1

NOs-N | 0.428| 0.393| -0.05| 0.311| 0.218|-0.199 | 0,283 | -0.129 1

PO.-P | 0.258| 0.25| 0.002|-0.008 | 0.401|-0.047 |-0.126|-0.234| 0.2 1

NH,-N | -0.147 | 0.008 | -0.766 | -0.075 | -0.397 | -0.139 | 0.081 | 0.196 | -0.237 | -0. 114 1

Ca | -0.348|-0.439 | 0.458| 0.348|-0.051| 0.713 | -0.15| 0.417 | -0.101 | -0. 106 | -0. 199 1

K 0.095| 0.137 | 0.026|-0.175| 0.239 | -0.091 | -0.141 | -0.337 | 0.086| 0.149 | -0.028 | -0.105 1

Ne | -0.139|-0.282|-0.172|-0.126| -0.19| 0.171 |-0.134 | 0.066|-0.363|-0.331| 0.429| 0.162| 0.025 1

Mg | 0.091| 0.015| 0.105| 0.642 |- 0.43| 0.434| 0.503| 0.464| 0.122|-0.285| -0.2| 0.336 | -0.248| 0.114
As pll Eh EC B0 HCO~  Cl-  S$0,2- NOs-N PO,-P NH,N Ca K Na Mg
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Table 4 The analytical results according to the detection concentration of the arsenic

AskaHiE H H pH Eh EC D0 HCOs Cl S04 | NOs-N| PO4-P| NHs-N Ca k Na Mg
As<0. 005mg/1 FiGE 7.6 521 549 7 215 24 25 3.2 1.3} 0.16 55 8.6 16 6.4
n=27 & F|69 379 246 1.2 67 10 7.9 0.1 0 0 18 2.8 7.6 2.4

~ 82| ~b4T | ~T621~02|~34|~ 54|~ 63|~82|~49)~43]~1T|~ 28|~ 40|~ 11
0. 005mg/ 1<As
SPSE 7.9 513 571 7.8 197 26 18 4.7 2.71 0.01 48 11 18 6.3
<0. Olmg/1
n=22 & |77 491 427 3.8 154 10 8.2 0.18 |0 0 32 3.2 4.5 4.3
~83|~528|~873|~98|~281|~ 41|~ 32|~ 11|~56|~0.06~ 66]{~ 23|~ 133|~ 11
As>0. 0lmg/1 TE 7.9 509 600 6.8 194 27 20 5 2.5 0 40 9.4 10 6.7
n=27 & |7 497 467 4 150 14 9.4 1.9 0.8 0 27 5.2 3.5 4.5
~81|~5206f~763|~88|~28|~ bl|~ 36|~82|~49|~0.06|~ 54|~ 14|~ 19|~ 12
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B ZKBEOELEHRT 5720, HTFKPFOEE
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BWTER L7z, (Fig. 2)
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HBREE, KEIZESDEDD B b1,
5)MFRRE & pHE, BR{LETEL (Eh) D% (Fig.
4, 5)

MEOHBI SHTRNDEHICAZEET S
pHEBREBITTEAL(Bh)IZHOWT, ZhFhiH L1
HERIBEE & BB U752, pHNT. 62I LD T VA U
POHT RN SBEENE < FEH L, EhidR OB HO
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Ehbhh ot
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Fig. 3 The key diagrams according to the arsenic concentration
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Fig. 4 The relationship between the arsenic
concentration and the pH value
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Fig. 5 The relationship between the arsenic
concentration and the Eh value
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Table b The results of the ground water monitoring investigation

pH 7KiR °C Do ng/1
BAKEAE | 9708 | 9710 | 9712 | 9802 |HUKEEAH| 9708 | 9710 | 9712 | 9802 |HUKEEEHE | 9708 | 9710 | 9712 | 9802
M-1 7.9 7.9 7.9 | T M-1 25 23 20 19 M-1 4.8 7.8 7.3 7.9
M-2 7.9 7.9 7.8 7.8 M-2 24 22 14 11 M-2 4.2 6.2 7.0 8.5
M-3 7.8 7.8 7.7 7.8 M-3 24 23 17 19 M-3 7.3 7.8 7.4 7.9
M-4 7.7 7.8 7.7 7.9 M-4 23 23 20 18 M-4 6.8 8.0 7.3 8.9
M-5 7.9 7.9 7.9 7.9 M-5 24 23 18 15 M-5 8.4 8.9 9.1 9.2
M-8 7.7 7.9 7.9 8.0 M-6 25 24 14 14 M-6 6.9 7.8 8.4 9.0
M-7 7.3 7.3 7.7 T.7 M-7 25 24 18 15 M-7 4.9 3.7 5.3 6.3
M-8 8.1 7.8 8.0 8.0 M-8 24 24 15 11 M-8 7.0 8.2 8.0 8.7
M-9 7.9 7.9 7.9 7.9 M-9 25 23 15 13 M-9 8.6 9.7 9.9 9.7
EC us/em Eh v HCO, mg/1
IAKEERRB | 9708 | 9710 | 9712 | 9802 |¥IKEEHBE | 9708 | 9710 | 9712 | 9802 |iEAKEERE | 9708 | 9710 | 9712 | 9802
M-1 564 388 411 395 M-1 441 498 295 302 M-1 169 153 150 156
M-2 632 440 511 513 M-2 480 490 292 300 M-2 232 204 211 211
M-3 493 398 450 359 M-3 493 497 299 303 M-3 171 171 186 174
M-4 651 597 579 566 M-4 489 494 302 286 M-4 229 241 228 235
M-5 556 470 479 475 M-5 482 500 301 293 M-5 198 212 204 | 217
M-6 695 442 529 408 M-8 503 497 201 290 M-6 278 238 238 211
M-7 733 607 536 464 M-7 518 521 310 301 M-7 315 320 285 256
M-8 593 472 420 404 M-8 473 499 288 286 M-8 214 220 177 186
M-9 422 312 396 319 M-9 479 496 312 282 M-9 153 150 201 150
€1 ng/1| 80, ng/1| NOs-N ng/1
BkEHRRB | 9708 | 9710 | 9712 | 9802 |EAKERHE | 9708 | 9710 | 9712 | 9802 |#/AKEEHRH | 9708 | 9710 | 9712 | 9802
M-1 25 22 |- - - 31 M-1 20 17 4--- 14 M-1 6.1 6.2 5.6 5.6
M-2 25 19 |--- 32 M-2 25 20 |- - - 32 M-2 4.9 4.0 5.3 7.2
M-3 19 7 |--- 14 M-3 18 19 |--- 14 M-3 4.7 4.9 5.2 3.8
M-4 25 25 | --- 34 M-4 41 35 |- -- 36 M-4 9.4 11 8.5 9.8
M-5 22 20 |--- 25 M-5 17 17 {--- 17 M-5 6.5 7.1 6.4 2.3
M-6 24 7 f--- 18 ¥-6 28 14 |--- 16 M-6 4.8 2.0 2.9 1.3
M-7 18 18 |--- 19 M-7 27 2T |- - - 16 M-7 4.9 3.0 2.9 5.1
M-8 21 20 |--- 23 M-8 28 24 |- - - 20 M-8 3.4 5.0 4.9 2.9
M-9 19 1 |--- 15 M-9 10 8.0 |--- 6.4 M-9 3.4 3.5 2.7 2.7
PO,-P ng/1 Ca ng/1 Mg mg/1
FokeEHR | 9708 | 9710 | 9712 | 9802 |{#R/AKEERH | 9708 | 9710 | 9712 | 0802 |iE/k&EHE | 9708 | 9710 | 9712 | 9802
M-1 2.1 2.2 2.5 2.7 M-1 42 36 50 44 M-1 8.1 7.3 7.5 7.6
M-2 23 2.8 2.2 2.9 M-2 55 44 69 61 M-2 9.3 8.1 8.3 9.7
M-3 2.8 3.2 2.2 3.3 M-3 40 36 51 39 M-3 5.6 5.7 6.0 5.4
M-4 2.2 3.0 2.7 2.9 M-4 59 50 75 Tl M-4 10 11 11 11
M-5 1.7 2.1 | 2.1 2.2 M-5 49 48 80 59 M-5 6.9 6.7 6.9 7.1
M-6 1.5 1.8 2.0 2.3 M-6 74 53 83 61 M-8 10 8.0 10 7.8
M-7 0.48] 0.38] 0.20| 0.44 M-7 86 71 79 68 M-7 9.8 11 11 8.2
M-8 1.9 2.6 2.5 2.9 M-8 62 54 68 58 M-8 5.4 5.9 6.1 5.1
M-9 4.4 5.7 5.9 5.7 M-9 41 30 61 41 M-9 4.5 4.3 4.4 4.2
Na ng/1 K ng/1 As ng/1
BAKERHE | 9708 | 9710 | 9712 | 9802 |#Ek&ERH | 9708 | 9710 | 9712 | 9802 |EEAKZERH| 9708 | 9710 | 9712 | 9802
M-1 19 13 17 14 M-1 13 11 11 11 M-1 0.014| 0.016| 0.018] 0.002
M-2 18 17 19 20 M-2 11 10 10 9.2 M-2 0.011| 0.018| 0.020] 0.014
M-3 14 14 15 15 M-3 18 16 18 15 M-3 0.009 | 0.007] 0.017| 0.011
M-4 20 20 21 18 M-4 15 16 17 14 M-4 0.006 | <0.005 | 0.015| 0.006
M-5 16 16 18 17 M-5 17 14 15 13 M-5 0.006 | <0.005 | 0.006| 0.009
M-8 11 18 15 11 M-6 7.8 8.4 8.8 4.7 M-6 <0.005{ 0.002| 0.004| 0.006
M-7 12 14 14 13 M-7 7.5 9.3 9.8 5.8 M-7 <0, 005 | <0. 005 | <0.005 | <0. 005
M-8 12 13 14 12 M-8 12 11 12 9.4 M-8 <0. 005 | <0. 005 | <0. 005 { <0. 005
M-9 7.5 7.4 7.6 7.6 ¥-9 14 13 14 12 M-9 <0. 005 | <0.005 | <0.005 | 0.005
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Fig. 6 The geological feature situation according to the boring Investigation
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Table 6 The results of the content experiment in soil

g =H As Fe Ca K Na Mg
BFE BEHE ERE EEE EHE EFEE
Bt RE | BE ng /kg 10°mg/kg 10°mg/ke 10°mg/ke 10°mg /ke 10°mg/kg
1.5-2 13 55 1.7 3.2 2.5 4.5
3-3.5 19 28 330 4,4 4.4 7.2
A 4.5-5 11 11 99 3.4 2.9 3.7
5-5.5 15 23 230 5.5 4,1 6.9
5. 5-6 i2 17 240 4.0 2.3 6.7
1.5-2 15 29 1.5 3.4 4.4 4,4
2.5-3 15 19 150 5.3 2.6 5.7
B 3.5-4 19 22 170 6.3 3.4 6.6
4-4.5 24 21 200 4.1 2.5 5.8
4.5-5 19 15 350 3.3 3.1 6.7
2-2,5 19 23 45 3.7 1.3 3.7
4-4.5 22 16 260 5.2 3.9 3.0
¢ 5-5.5 16 21 280 4,7 1.8 4.5
6.5-6.9 11 20 210 4.0 2,0 4,9
&) 1 BETKEREZB2EMER TEERAEHZ LD, REZHASE, 2.
E) 2 HEEELT, EBAE1 gxEH.
&) 3 EBEILEMDTER
Table 7 The results of the elution experiment
5 E] As NOs-N P0,-P pH EC TOC Ca Fe
EHE pdaehe BHE RIEE BIEE g BHE BHE
BHUNSS | FE mg/1 mng/1 ng/1 £8/cm ng/1 ng/1 ng/1
1.5-2 <0. 005 0. 086 3.1 7.2 24 1.89 4.2 0. 66
3-3.5 <0. 005 0.03 0.8 9.2 82 0.73 27 0.10
A 4.5-5 0. 006 0.04 4.7 9.2 76 0.61 22 0.34
5-5.5 0. 007 0.15 2.1 9.4 89 0.53 27 0.13
5.5-6 0. 005 0.22 0.8 9.3 a7 0.35 26 0.10
1.5-2 <0. 005 0.03 1.2 7.8 37 1.20 5.3 1.8
2.5-3 <0. 005 1.2 4.9 9.2 104 0.49 26 0.20
B 3.5-4 0. 007 1.6 2.3 9.2 106 0.58 28 0.17
4-4.5 0.010 0.15 3.1 8.9 116 1. 86 36 0.52
4.5-5 0. 007 0.02 2.6 9.2 92 1. 62 32 0.21
2-2.5 <0. 005 0. 06 11 9.1 67 0. 65 27 0.15
4-4.5 <0. 005 0.07 1.9 8.3 70 0.54 31 0.04
¢ 5-b.5 <0. 005 0.31 5.3 a.1 75 0.50 31 0.05
6.5-6. 9 <0. 005 0.42 1.5 9.3 76 0.38 28 0.06
®) 1 AoV TR, BETEREWS (HEOBRCKZBEREIC ST ORIBIERGECE D TR, 2.
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