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RREIDEBYTH S,
RIEBYATFAERREIE ORI, BN TIRER
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ZI0CERBEN Y 7 7 ) TRERRERA, K1
EWBl - v F YEBHY 757 ) THREBERMO DG AR

Lz, BREBifiLv v EEZZ N T 50.01IU, m
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Distribution of serovars of Salmonella strains isolated during 1996-1999 in Miyazaki Prefecture
Toru YAMADA, Kimiko KAWANO ahd Toshitaka YAGI

Abstract

The serovar distribution of 1,125 Salmonella strains isolated from 1996 to 1999 in Miyazaki
Prefecture were investigated, and compared with that of a total of 23,035 Salmonella isolates in the
whole of Japan.

The isolates in Miyazaki Prefecture were classified into ten O sero-groups and 56 serovars by se-
33.1% of
allisolates), O9 (322 strains, 28.6%), O7 (217 strains, 19.3%) and O4 group (1564 strains, 13.7%). The
predominant serovars were S.Corvallis (315 strains, 28.0% of all isolates), S.Enteritidis(312 strains,
27.7%), S.Infantis(85 strains, 7.5%), S. Thompson(66 strains, 5.9%), S Agona(bd strains, 4.9%) and S
Ayphimurium(d2 strains, 4.6%).

rological typing of Salmonella. The predominant O groups were O8 (372 strains,

In regard to S.Corvallis, 315 strains were isolated in Miyazaki Prefecture, as compared with 587
strains in the whole of Japan. The number of S.Corvallis isolates in Miyazaki Prefecture accounted
for a very high proportion of 53.7% of those in the whole of Japan. Inregard to SEnteritidis, 312
strains were isolated in Miyazaki Prefecture, as compared with 12,612 strains in the whole of

Japan. The number of SEnteritidis isolates in Miyazaki Prefecture accounted for only 2.5% of

those in the whole of Japan.
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ANTHY, SCorvallish111% (22.4%) T,
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Table 1

O groups of Salmonella strains isolated in

Miyazaki Prefecture 1996-1999

DWTIE, B BRAGEMERT BB &EE L /2. O group No. of isolates (%)
04 154 (13.7)
# ES 07 217 (19.3)
08 372 (33.0)
1 BB 3 OBEEBISBHRIE 09 322 (28.6)
1996~99 D 4 R ABS Nz ¥ VEX 5D, O 013 12 (1.
BRI EEIRIE Table 117R Lz, g;g g Egg
D 4FERBICHEES NIz, YIVE X F1,1258% D0 039 9(6@
DI BREGEL NS hI-DIF, O8EETIT2H o1, 3, 19 2 (0.2)
(83.1%), IRW\WTO G ETI228k (28.6%), OTEE217 Untypable 6 ( 05)
Total 1,125 (100)
Table 2 Serovars of Salmonella strains isolated in Miyazaki Prefecture 1996-1999
1996 1997 1998 1999
S.Enteritidis 93(39.4) SEnteritidis 76 (29.4) S.Corvallis 128 (35.7) S.Corvallis 76 (27.9)
S.Corvallis 49 (20.8) S.Corvallis 62(23.9) SEnteritidis 83(23.2) SEnteritidis 60 (22.1)
S.Infantis 14 ( 5.9) SInfantis 21 ( 8.1) SInfantis 29 ( 8.1) SOranienburg 29 (10.7)
S Typhimurium 11( 4.7 SThompson 18 ( 7.0) S Thompson 25( 7.0) STyphimurium 22 ( 8.1)
S Haifa 9( 3.8) SAgona 15( 5.8) SAgona 25( 7.0) Slnfantis 210 17.7)
S.Agona 7(3.0) STyphimurium 10( 3.9) SHadar 11 ( 3.1) SThompson 19( 7.0
S.Bareilly 5( 2.1) SHadar 6( 2.3) STyphimurium 9( 2.5) SAgona 8(2.9)
S. Thompson 4( 1.7 SLitchfield 6( 2.3) SMontevideo T7( 2.0) SSchwarzengrund 5( 1.8)
S.Litchfield 4( 1.7 SDerby 5( 1.9 SMiyzzaki 4(1.1) SNewport 3(1.1)
S.Tennessee 4( 1.7 SHavana 5(1.9) SCerro 4(1.1) SAnatum 3(1.1)
Other serovars 36(15.2) Other serovars 35(13.5) Other serovars 33( 9.2) Other serovars 26 ( 9.6)
Total 236 (100) Total 259 (100) Total 358 (100) Total 272 (100)
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Fig. 1 Annual change of the major Salmonella serotypes isolated in Miyazaki
Prefecture and whole of Japan 1996-1999
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Occurrence of Spotted Fever Group Rickettsiosis in Mivazaki Prefecture
Seigo YAMAMOTO, Kazuhiro KIZOE, Syuwji YOSHINO

Abstract

The incidence of Spotted fever group rickettsiosis in Miyazaki Prefecture during 1983-1999 was
as follows.

From 1983 to 1999, we confirmed twenty-one cases of Spotted fever group rickettsiosis. Nineteen
cases of these were serologically diagnosed by the indirect immunofluorescent antibody technique
The re-

maining two cases were confirmed by the polymerase chain reaction using a specific primer pair

using YH strain (Rickettsia japomica) or VR-611 strain (Rickettsia montana) as antigen.

for Rickettsia japonica.

Yearly cases numbered 1 to 2 during 1983-1998, and increased to 9 in 1999. No sex differences
were seen in cases. Age groups of more than 30 years old were affected, and about 70% of the
cases were over 60 years of age. The places where infection occurred were estimated to be mostly
woodland areas followed by farming land. Coincidentally the type of work being performed when
These
cases were infected from April to December, and the cases(2 cases) infected in November and

the infection was acquired was most frequently farming followed by forestry activities.

December were confirmed for the first time in 1999. The regions estimated to have been infected
were Miyazaki, Kobayashi, Takajyo, Takaoka, Kunitomi, Nichinan, Kitago, Nango and Kushima.
The occurrence of spotted fever group rickettsiosis in November and December have been clari-

fied. Miyazaki Prefecture is the endemic area of tsutsugamushi disease and the cases of this dis-

ease break out from October to March.

Therefore, a specific diagnosis for spotted fever group

rickettsiosis should also be carried out for the case concerning tsutsugamushi disease during

October to December.
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5 £
1. BEOHE
19834 D 5 1999F D 16EM T2 B O BEREE Y 7 v
FTIREDBENIERINL (EF1)., BE0ERITV

T H30mALLLET, £0D 5 L6e0sALIEASHIT0%
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Table 1 Cases of spotted fever group rickettsiosis in Miyazaki prefecture during 1983-1999.

1 43 Female Kitago Construction Woodland 10 Unknown 39.5 Systemic  Finded Finded
2 72 Male Takaoka Forestry Woodland 6 11 38.4 Systemic  Finded Finded
3 68 Male Takaoka Forestry Woodland 4 11 39 Systemic  Finded  Unknown
4 51 Female Takaoka Fishing River terrace 5 8 Detected Finded Unknown Not finded
5 73 Female Takaoka Recreation Field 8 7 39 Systemic  Finded Finded
6 47 Female Kobayashi Farming Farming land 7 Unknown 37.9 Abdomen Unknown Not finded
7 65 Male Unknown Unknown Unknown 10 Unknown 39.6 Systemic  Finded Not finded
8 55 Male Takajyo Collecting wild plants Woodland 10 9 38.8 Systemic  Finded Finded
9 65 Male Kunitomi Farming Farming land 4 Unknown 39 Systemic Unknown  Finded
10 76 Male Kushima Recreation Woodland 5 Unknown 39.2 Not finded Finded Finded
11 83 Female Takajyo Collecting wild plants Woodland 5 Unknown 39.2 Systemic  Finded Finded
12 80 Female Takaoka Farming Woodland 8 4 38 Systemic  Finded Finded
13 72 Female Takaoka Collecting wild plants River terrace 5 Unknown 39 Finded Unknown  Finded
14 73 Male Miyazaki Recreation Woodland 5 isnae 39 Systemic Unknown Unknown
16 35 Female Unknown Unknown Unknown 7 Unknown 39 Not finded Finded Finded
16 70 Male Nichinan Others Woodland 8 4 40 Systemic  Finded Not finded
17 69 Female Nichinan Others Woodland 8 7 Detected Finded Unknown Not finded
18 31 Male Miyazaki Forestry Woodland 8 6 42 Systemic  Finded Finded
19 71  Male Nango Forestry Woodland 9 5 38.4 Breast Finded Finded
20 68 Male Nobeoka Farming Farming land 11 Unknown 39 Systemic  Finded Finded
21 66 Female Miyazaki Farming Farming land 12 8 40 Systemic  Finded Not finded
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in Miyazaki Prefecture, 1983-1999.

Two cases(pgm ) reported by Tachibana et. al. 10 in 1986 arc included in this figure.
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Fig. 2 Incidence of spotted fever group rickettsionsis

in Miyazaki Prefecture by month in comparison
with that of Tsutsugamushi disease.

[0 Spotted fever group rickettsiosis(Total cases during 1983-1999)
~@- Tsutsugamushi diseases(Total cases during 1998-1999)

Two cases(EEE ) of spotted fever group rickettsiosis reported by Tachibana ct. al. 1)
are included in this figure.
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Analysis of Genome type for Adenovirus Type 7 isolated in Miyazaki Prefecture
Kazuhiro KIZOE, Syuji YOSHINO, and Seigo YAMAMOTO

Abstract

The 19 genome types of Ad7 have previously been recognized, subsequently three new types
were reported, Ad7h in South America, variants of Ad7d(Ad7dv) in Japan, and Ad7k in Israel.

In Miyazaki Prefecture, the number of Ad7 isolation cases suddenly increased to 34 strains in
1998. Therefore, the genome types of Ad7 isolated from 1996 through 1998 after digestion of the
DNA with BamH 1, BsiEIl were analyzed. From the analysis it was concluded that the genome
types of Ad7 isolated in Miyazaki Prefecture were identical with Ad7dv in Japan.

So, according to the classification and nomenclature system(by Li and Wadell), seven strains of
Ad7 isolated from 1996 through 1999 were analyzed with 12 restriction endonucleases BamH 1,
Bell, BstENl, EcoR1, HindWl, Hpal, Xbal, Smal, Bgi1l, Bgill, Sall and Xhol.

isolates all showed the same patterns.

The seven
The restriction patterns of the isolates which were obtained
with 11 restriction enzymes were identical to that of Ad7d genome type except for the case of
BamH 1. But the restriction patterns of the isolates obtained with BstEIl were different from that
of the Ad7d genome type. Approximately an 8.3 kbp BstEN fragment of the isolates may
correspond to 4.3kbp and 4.0 kbp BstEIl fragments of Ad7d. Consequently, the Ad7 isolates in
Miyazaki were identical with Ad7d2.

The seven isolates have 72,86,92,94,98,92,94,88 and 86% pairwise comigrating restriction fragments
(PCRF) with Ad7p,Ad7a,Ad7al,Ad7b,Ad7c,Ad7d, Ad7dl,Ad7e and Ad7f respectively. The isolates
and Ad7d were closely related and displayed 98% (PCRF).

It was speculated that the isolates in Miyazaki, the same as Ad7dv in Japan, have been varied
from Ad7d.

Key words : Adenovirus type 7, Epidemiology, Genome type, Restriction endonuclease analysis
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BERY 2HWT, SHROUM s — v EBITL, B
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Table 1 Origin of seven strains of Ad7 isolated from 1996 through 1999 in Miyazaki
No Sex Age(year) Specimen Fever Clinical symptoms
96072 | Male | 5 months Endotracheal 39°C | Hepatopathy
sputum
96092 | Female | 10 months | Throat swab 39°C Gastroenteljitis, Keratocopjuncpivitis, Upper and
Lower respiratory tract infection
97300 | Male 0 Throat swab Erupt‘ion, Upper respiratory tract
infection
08233 | Female | 6 months |Pleural exudate| 40°C Pleuritis, Bronchitis
98262 | Female 6 Throat swab 40°C _Fever'of updetermined origin, Upper respiratory
tract infection
o Fever of undetermined origin, Upper respiratory
98493 | Female 8 Throat swab 39.5C tract infection, Conjunctivitis
99001 | Female 1 Throat swab 37.9°C | Upper respiratory tract infection
Fig. 1 The classification and nomenclature system{by Li and Wadell).
p
pl
a a2
Bel 1 as Hpal a6
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*The system was supplemented with the new genome type “Ad7d2”
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Fig. 3 The restriction patterns of seven strains of Ad7 isolated in Miyazaki

after digestion of the DNA with BsfEIl. Lane 1,6 and 11: 2 phage DNA
fragments digested by HindIll + ¢ X174 phage DNA fragments digested by Hae T 2:Ad7
prototype(Gomen) 3:96072 4:96092 5:97300 7:98233 8:98262 9:98492 10:99001
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Recent Occurrences of Siguatera Fish Poisoning and Puffer Fish Poisoning in Miyazaki Prefecture
Osamu TAKEDA, Yuzo YAMAMOTO, Kazunori ONO, and Taeko KOSAKA

Abstract
Recently two food poisoning incidents due to the ingestion of poisonous fish occurred in
Miyazaki Prefecture.
(1) On April 1, 1998 a siguatera fish poisoning incident occured in Miyazaki City due to the inges-
tion of “Ishigakidai" Oplegnathus punctatus caught off the seashore of Kushima City.

The symptoms of the hot/cold sensation and the dry-ice sensation which are characteristics of
the siguatera fish poisoning appeared in 10 out of 10 people who ate “Ishigakidai” raw. The av-
erage time period before the illness set in was 5 hours.

The amount of 0.025 MU/g of siguatera toxin were detected in the flesh of “Ishigakidai”
which were eaten by patients.

The siguatera toxin was also confirmed in the data provided by Nagasaki University which
analysed the same specimen of “Ishigakidai” which we examined.

(2) On May 19, 1999 a puffer fish poisoning incident occured in Tsuno town due to the ingestion
of vermiculated puffer “Shosaifugu" caught in the ocean off Nobeoka City.

3 of 4 persons who ate “Shosaifugu”, 0.5 to 1.5 hours after ingestion, complained of paralysis
of the lips followed by paralysis of ‘hands and legs. All 3 persons became unconscious within 3
to 4 hours and were hospitalised. Then 8 to 19 days later they left the hospital with no residual
symptoms.

The amounts of 58~90 MU/g of puffer fish toxin were detected in the meals of hard-boiled
puffer fish eaten by patients. Also toxin amounting to 24 MU/g was found in the vomit of a pa-
tient and 0.96~1.1 MU/g in the urine from 2 patients.

The tetrodotoxin was confirmed in the puffer fish with mouse assay test by a high perform-

ance liquid chromatography.
Key word : siguatera fish poisoning, puffer fish poisoning, tetrodotoxin
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A Case Report of Food Poisoning by Alocasia macrorrhiza

Taeko KOSAKA, Yuzo YAMAMOTO, Kazunori ONO and Osamu TAKEDA

Abstract

A food poisoning incident was caused by Alocasia macrorrhiza in Nichinan-city in November,

1998. In the preparation of broth, the rhizome of an Alocasia macrorrhiza was mistaken for a taro.

It contains needle crystals of calucium oxalate that are the poisonous substance. The oral mucosa

of the patients were violently inflamed although they vomited at once because of the pain.

Under a microscope, numerous bundles of needle crystals were observed in the ingested sample.

The forms of crystals were not changed by boiling. Quantification of the oxalate was carried

out by ion chromatography. The contents of calcium oxalate, which were calculated from the con-
tent of the insoluble oxalate, were 4040-5490 1 g/g in the rhizomes, 1610-2330 1 g/g in the podia,

and 1284-1820 4 g/g in the leaves.

Key words : food poisoning, Alocasia macrorrhiza, calcium oxalate, oxalic acid
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Table 1 Conditions of lonchromatography

Instrument : Dionex DX-AQ

Column : IonPac AS9A-SC (4 X250mm)
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Fig. 1 Photographs of Alocasia macrorrhiza

(A) (B) (c

Fig. 2 Needle crystals of calcium oxalate in a rhizome and a podium of Alocasia macrorrhiza
(A) A bundle of needle crystals in cells of a rhizome. X400
(B) Needle crystals sticking out from cell of a rhizome. X 1000
(C) Cells included a bundle of needle crystals of a podium. X100

(A) (B)

Fig. 3 Needle crystals of calcium oxalate in a boilded rhizome
(A) A bundle of needle crystals in cells. X400
(B) Needle crystals sticking out from cells. X 1000



Table 2 Contents of Oxalate and Calcium oxalate in Alocasia macrorrhiza

Samples® Water content Total oxalate Soluble oxalate Calcium Calcium oxalate*?
(%) (rng/e) (ug/g) (kg/g) (ng/g)
rhizomes 82.4-95.1 2860-3840 227-420 1190-1430 3750-5090
podia 91.6-94.9 1640-2110 589-952 454-623 1490-2160
leaves 86.3-88.5 2930-4090 111-375 1284-1820 4000-5280
*! pn=23

*? The contents were calculated from the contents of insoluble oxalate
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Determination of Tetrodotoxin by High-Performance Liguid Chromatography

Yuzo YAMAMOTO, Osamu TAKEDA, Kazunori ONO and Taeko KOSAKA

Abstract

The preparation of a pufferfish soup caused a food poisoning incident on May 19, 1999 in

Miyazaki Prefecture.

The dish consisted of four main ingredients :

viscera of pufferfish, flesh of

pufferfish, white radish and soup stock. Tetrodotoxin in these samples was determined by high-

performance liquid chromatography. The concentrations were 34-45 pg/g. These concentrations

were approximately 40% lower than toxicity scores found in the mouse assay method.
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Fig. 1 High-Performance Liquid Chromatograms of Tetrodotoxin Standard and Extract of a Toxic Sample
(1) : standard (250 ng of tetrodotoxin)

(2) : extract of a dish using a pufferfish (viscera of a pufferfish)



Table 1. Comparison of Toxicity Scores of Toxic Samples, as Determined by the HPLC
and Mouse Assay Methods
Toxicity
Sample HPLC method Mouse assay method
(ng/g) MU/g)» MU/¢g)
Viscera of Pufferfish 9.7 (44) 69
Flesh of Pufferfish 7.9 (36) 58
White Raddish 7.4 (84) 62
Soup 9.9 ( 45) 90

® The amount (zg) of TTX determined by HPLC was converted into MU, assuming that

one MU was equivalent to 220 ng TTX".
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An apparent control of the Value of Recoveries for Analysis of Agricultural Chemicals
by the addition of Internal Standards

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

Abstract

The simultaneous determination of residues of agricultural chemicals in food was executed by

means of gaschromatograph/mass

spectrometry.

Acenaphthene-d10, phenanthrene-d10, p-

terphenyl-d14 and perylene-d12 were added as deuterated internal standards in order to improve

the quantitative analysis of pesticides.

It is said that food components remaining in the test solution prompt to change the shape of

peaks. Therefore, they makes recovery rates fluctuate, thus so called the matrix effect. The ma-

trix effect was controled by the addition of deutereted internal standards.

It was suggested that acenaphthene-d10 would disturb the peak of Acephate under this analyti-

cal condition, though phenanthrene-d10, p-terphenyl-d14 and perylene-d12 were utilizable as in-

ternal standards for the simultaneous determination.
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Table 1 Operating Conditions of GC-MSD
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 HEULETT PACKARD 6890 series Mass selective detector

Initial 50°C, Hold 2min, Rate 15°C/min., Up to 200°C,Rate 3°C/min., Up
to 270°C, Rate 10°C/min., Up to 290°C, Hold 23min.

Instrument

Injector . Autoinjector with Electron pressure control
Temperature was held constant at 260°C

Ton source ! Temperature was approximately at 160°C
Temperature of the Interface was set at 280°C

GC oven : Temperature was programmed :

Column

Carrier gas
Injectionvolume Pl

 BPX-35(J&W), 30m <0.25mmx0.50 y m Film thickness
* Herium(99.9999%), Flow rate was controlled constant at 0.9ml/min.
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Table 2 Compatrison of the Mean Value of the Coefficiency of Variation of Retention

Time and the Retention Time Index

Standards for caliburation curve
based on absolute acenaphthene fenanthrene terphenyl perylene
m 0.044 0.035 0.065 0.049 0.037
SD 0.038 0.032 0.026 0.027 0.030
CV% 86.22 90.34 40.31 56.09 79.86
Spiked samples |
based on absolute acenaphthene fenanthrene terphenyl perylene
m 0.014 0.017 0.015 0.014 0.017
SD 0.064 0.064 0.064 0.064 0.064
CV% 456.0 376.3 420.8 449.1 386.8

(N=5, 78peaks)



Table 3 Recoveries of Compounds

G A&B Mol m/z Oven Recovery-absolute Recovery—acenaphthene | Recovery—fenanthrene Recovery—terphenyl Recovery—-perylene
Compound ) °C m SD CV % m SD CV % m SD CV % m SD CV % m SD CV%
IS Jacenaphthene—-d10 | 164.2 | 164 | 207.7
B |ethoprofos 24231 158 121281 24.84 | 7.718 | 31.07 ] 22.16 | 7.054 ]| 31.83 | 20.92 | 6.558 | 31.35 | 17.76 ] 6.078 | 34.22 | 18.46 | 3.463 | 18.76
B |cIPC 213.7] 213 | 2138 48.80 | 7.924 | 16.24 | 45.30 | 6.916 | 15.27 | 42.84 | 6.234 | 14.55 | 38.16 | 5.865 | 15.37 | 32.96 | 2.690 | 8.161
A Jtefluthrin 418.7] 177 | 2158} 49.38 | 7.370 | 14.93 | 45.52 | 6.316 | 13.88 | 42.86 ] 5.666 | 13.22 | 37.70 | 5.300 | 14.06 | 31.94 | 2.303 | 7.210
A |diazinon 304.4] 304 2193} 43,36 | 7.836 | 18.07 | 39.82 ] 6.840 | 17.18 | 37.48 | 6.146 | 16.40 | 32.80 | 5.762 { 17.57 | 28.68 | 2.598 | 9.059
A |etrimfos 292.31 229 | 222.6 | 48.66 | 7.531 | 15.48 | 44.96 | 6.443 | 14.33 | 42.42 | 5.750 | 13.55 | 37.52 | 5.326 | 14.20 | 32.14 | 2.218 | 6.901
B |dimethoate 229.31 229 | 224.0 | 84.96 | 4.632 | 5.452 | 80.60 | 3.792 | 4.705 | 76.78 | 2.938 | 3.827 | 70.74 | 3.256 | 4.603 | 57.58 | 3.302 | 5.735
IS [fenanthrene-d10 188.2 1 188 | 225.5
A |alachlor 269.8] 160 | 228.2] 67.63 | 5.2563 | 7.768 | 66.87 | 5.715 ]| 8.546 | 59.47 | 3.478 | 5.848 | 63.14 | 3.359 { 6.321 | 42.80 | 2.263 | 5.276
| A |pirimifos~methyl 3053 ) 290 ]231.2] 69.99 | 4.062 | 5.804 ] 65.34 | 2.990 | 4.576 | 61.61 | 2.128 | 3.454 | 55.00 | 2.250 | 4.091 | 44.22 | 2.438 | 5.513
B [toiclophos-methyl | 301.1] 265 | 231.5] 53.79 | 5.954 | 11.07 | 49.78 | 4.872 | 9.787 | 46.87 | 4.274 | 9.119 | 41.32 | 4.07t | 9.852 | 34.39 | 1.755 | 5.103
B |parathion-methy! 263.2] 263 | 232.6 | 72.08 | 7.226 | 10.03 | 68.38 | 6.096 | 8.915 | 65.39 | 5.404 | 8.264 | 60.50 | 5.109 | 8.445 | 50.82 | 2.300 | 4.526
A metolachlor 28381 162 ] 233.1] 79.95 | 4.051 | 65.067 | 74.79 | 2.446 | 3.270 ] 70.52 | 1.624 | 2.303 | 63.26 | 1.757 | 2.777 | 49.75 | 2.916 | 5.861
B |diethofencarb 267.3) 124 ]1233.7] 121.1 | 11.76 | 9.710 | 114.6 | 11.17 ] 9.747 ] 108.4 | 10.07 | 9.290 | 98.90 ] 9.418 | 9.523 | 75.66 | 8.884 | 11.74
A malathion 330.4] 173 | 234.3] 89.54 | 3.907 | 4.364 | 84.39 | 2.327 | 2.757 | 79.94 | 1.864 | 2.332 | 72.90 | 2.270 { 3.114 | 57.41 | 3.053 | 5.318
B |chlorpyrifos 350.6 ) 199 | 23441 72,12 | 2.748 ] 3.810 | 6746 | 1.774 ]| 2.630 | 63.68 { 1.231 | 1.933 | 57.13 | 1.547 | 2.708 | 45.80 | 2.757 | 6.020
A |MEP 277.2] 109 | 235.5| 80.55 | 4.097 | 5.086 | 76.38 | 3.238 | 4.239 | 72.82 | 2.586 | 3.551 | 67.08 | 2.722 | 4.058 | 54.92 | 2.414 | 4.395
B ]thiobencarb 257.8 1 100 | 236.0| 74.43 | 5.161 ] 6.934 | 69.73 | 4.255 | 6.102 | 65.89 | 3.680 | 5.585 | 59.33 | 3.837 | 6.467 | 47.54 | 3.277 | 6.893
A |parathion 291.3| 109 | 237.1] 88.03 | 4.657 ]| 5.177 | 83.38 | 3.346 ]| 4.013 | 79.31 | 2.720 | 3.430 | 72.79 | 2.906 { 3.992 | 58.56 | 2.909 | 4.968
B |pendimethaline 281.3] 252 | 239.5| 67.59 | 5.720 | 8.463 | 63.91 | 4.561 ] 7.137 | 61.03 | 3.930 | 6.439 | 56.27 | 3.622 | 6.437 | 47.19 | 1.149 | 2.435
A |dicofol(degr) 251.1] 139 | 239.6 ] 94.56 | 4.752 | 5.025 | 89.04 | 2.984 ] 3.351 | 84.22 | 2.514 | 2.985 | 76.38 | 2.297 | 3.007 | 59.57 | 2.983 | 5.008
A lisofenphos 3454 ] 213 | 239.5] 83.39 | 2.263 | 2.714 | 78.49 | 3.357 | 4.277 | 74.28 | 3.298 | 4.440 | 67.24 | 3.517 | 5.231 | 53.46 | 5.253 | 9.826
B |penconazole 284.2) 159 | 241.5] 88.27 | 1.971 | 2.233 | 83.07 | 1.100 | 1.324 | 78.58 | 1.109 ] 1.411 ] 71.15 | 1.577 | 2.216 | 56.03 | 4.033 | 7.198
B |pyrifenox(Z) 295.2| 262 | 243.4 | 82.16 | 2.936 | 3.573 [ 77.13 | 2.285 | 2.963 | 72.89 | 2.310 ] 3.169 | 65.74 | 2.526 | 3.842 | 52.01 | 3.905 | 7.508
B [fosthi [0) 282.3] 195 | 2445| 104.2 | 3.573 | 3.428 | 98.85 | 2.306 | 2.333 | 93.58 | 1.501 | 1.604 | 85.64 | 2.209 | 2.579 | 66.98 | 4.238 | 6.327
A |quinalfos 298.3] 146 | 244.7] 88.07 | 2,936 | 3.334 | 82.93 | 1.839 | 2.218 | 78.50 | 1.171 ] 1.492 | 71.22 | 1.783 | 2.504 | 56.21 | 3.602 | 6.408
B |PAP 32041 274 | 245.0 ] 91.67 | 3.185 | 3.474 | 85.75 | 1.620 | 1.889 | 80.75 | 1.236 | 1.531 | 72.46 | 1.735 { 2.394 | 55.48 | 4.123 | 7.432
B [fosthiazate@ 282.3] 195 | 244.9] 98.31 | 2.894 | 2.944 | 92.32 | 2.428 | 2.630 | 87.19 | 1.662 | 1.906 | 78.89 | 2.407 | 3.051 | 60.96 | 4.657 | 7.639
| B [pyrifenox(E) 295.2] 262 | 247.3 | 85.53 | 2.856 | 3.339 ]| 80.37 | 1.423 | 1.771 | 76.00 { 1.691 } 2.225 | 68.68 | 1.677 | 2.442 | 54.13 | 3.806 | 7.031
A butamifos 332.4] 200 | 248.1} 81.64 | 2.301 | 2.819 | 77.42 | 1.541 ] 1.990 | 73.81 | 0.910 | 1.233 | 67.97 | 1.432 | 2.107 | 55.58 | 2.988 | 5.376
B |prothiofos 345.2] 309 | 248.4] 87.46 | 3.583 | 4.097 | 82.18 | 1.763 ]| 2.145 | 77.68 | 1.447 | 1.863 | 70.23 | 1.336 | 1.902 | 55.12 | 3.217 | 5.836
A |flutoluanil 323.3] 173 | 249.2 1 100.9 | 2.813 | 2.787 | 95.21 | 1.713 ] 1.799 | 90.09 | 1.328 | 1.474 | 81.89 | 1.413 | 1.725 | 63.60 | 4.618 | 7.261
B |hexaconazole 314.2] 214 | 2494 89.91 | 2.689 | 2.991 | 84.65 | 1.298 ] 1.535 | 79.92 { 0.472 | 0.591 | 72.29 | 1.223 | 1.692 | 56.61 | 3.874 | 6.843
A jchlorfenapyr 407.6] 59 |252.1] 101.1 ] 2.696 | 2.666 | 95.13 | 1.280 ] 1.346 | 89.84 | 1.060 | 1.180 { 81.3t1 | 1.755 | 2.158 | 62.61 | 4.707 | 7.518
1S Jterphenyl-d14 244.4] 244 ] 254.2
B |kresoxim—-methyl 3134 116 ) 254.9] 97.83 | 1.341 | 1.371 | 92.13 | 1.609 | 1.746 | 87.06 | 2.132 | 2.449 | 78.79 | 2.482 | 3.150 | 61.12 | 5.457 | 8.928
A Jmyclobutanyl 286.8| 179 ] 26491 93.57 | 1.710 | 1.828 | 87.96 | 1.125 | 1.279 | 83.05 | 1.187 | 1.429 | 74.98 | 1.669 | 2.226 | 58.21 | 4.675 | 8.031
B |chiorobenzilate 325.21 139 | 256.0] 102.1 ] 2.652 | 2.597 | 96.09 | 0.704 | 0.733 { 90.76 | 0.900 | 0.992 | 82.16 | 1.321 | 1.608 | 63.20 | 4.747 | 7.511
A |eyproconazole( 20181 139 | 256.6} 105.3 | 2.278 | 2.164 | 99.75 | 0.933 | 0.935 | 94.61 [ 0.892 | 0.943 | 86.92 | 1.495 | 1.720 | 67.66 | 4.469 | 6.605
A [evproconazole@ 291.81 139 | 257.2] 95.16 | 2.115 | 2.223 | 89.57 | 0.830 | 0.927 | 84.64 | 1.090 | 1.288 | 79.17 | 4.314 | 5.449 | 59.59 | 4.640 | 7.787
A |mepronyl 269.4] 119 }263.2 113.0 ] 3.101 | 2.744 | 106.8 | 1.328 | 1.243 | 101.1 | 0.670 ]| 0.663 | 92.03 | 1.510 | 1.641 | 70.66 | 5.027 | 7.114
B |fensulfothion 3084 293 |} 263.41 107.4] 3,117 | 2.901 | 102.5 | 1.929 | 1.882 | 97.67 | 0.980 | 1.003 | 90.36 ] 1.454 | 1.609 | 72.02 | 3.983 | 5.530
B {diflufenican 394.3] 266 | 265.8§ 107.7 | 2.587 | 2.403 | 101.6 | 0.889 | 0.875 ] 96.04 | 0.824 | 0.858 | 87.27 | 1.317 | 1.509 | 67.17 | 5.002 | 7.447
A |bifenthrin 422.9] 181 | 266.6 | 104.4 | 2.140 | 2.050 | 98.46 | 1.206 | 1.225 | 93.05 | 1.240 ]| 1.333 | 84.39 | 1.764 | 2.090 | 65.04 | 5.174 | 7.955
B jte(r)buconazole 291.8] 250 | 268.3] 99.7 | 3.624 | 3.635 | 94.01 | 1.692 | 1.800 | 88.96 | 0.706 | 0.794 | 80.86 | 1.098 | 1.358 | 62.90 | 3.705 | 5.890
A [tebufenpyrad 333.9] 171 | 280.7] 106.7 | 2.456 | 2.302 | 100.6 | 0.630 | 0.626 | 95.01 | 1.093 | 1.150 | 86.12 | 1.515 | 1.759 | 66.03 | 5.026 | 7.612
B |lenacil 234.3] 153 ) 281.2] 112.8 | 4.180 | 3.706 | 106.6 | 2.550 | 2.392 ] 100.9 | 1.229 ] 1.218 | 92.07 | 1.845 | 2.004 | 70.89 | 4.517 | 6.372
A ]acrinathrin 541.5] 208 | 282.9] 104.2 ]| 1.645 | 1.579 § 98.79 | 1.214 | 1.229 | 93.79 | 1.760 | 1.877 | 85.91 ] 2.095 | 2.439 | 67.47 | 4.965 | 7.359
B |cyhalothrin(D 4499 208 | 287.8] 104.5 | 3.319 | 3.176 | 98.61 | 1.646 | 1.669 | 93.31 | 1.439 | 1.542 | 84.87 | 1.637 | 1.929 | 65.67 | 4.843 | 7.375
A {dicofol 370.5] 139 |290.0] 106.7 | 6.043 | 5.664 | 101.3 | 4.626 | 4.567 | 96.26 | 3.499 | 3.635 | 88.51 | 3.496 | 3.950 | 69.75 | 4.184 | 5.999
A {EPN 323.3] 157 | 290.0] 96.71 | 4.409 | 4.559 | 91.83 | 3.042 | 3.313 | 87.39 | 1.864 | 2.133 | 80.45 | 2.164 | 2.690 | 64.28 | 3.041 | 4.731
B |cyhalothrin® 449.9| 181 §290.0] 108.6 | 3.936 | 3.624 | 102.6 | 2.152 | 2.097 | 97.02 | 1.072 | 1.105 | 88.26 | 1.563 | 1.771 | 68.00 | 4.028 | 5.924
B |bifenox 342.11 341 ] 290.0] 95.24 | 6.539 | 6.866 | 90.89 | 5.278 | 5.807 | 86.87 | 4.182 ] 4.814 | 80.76 | 3.886 | 4.812 | 65.71 | 2.852 | 4.340
B |pyriproxyfen 321.4] 136 ) 290.0] 113.8 | 3.990 | 3.506 | 107.5 ] 2.008 | 1.868 | 101.7 | 0.794 | 0.781 | 92.66 | 1.555 | 1.678 | 71.11 | 4.421 | 6.217
A |acetamiprid 222.7) 221 |290.0] 101.5 | 3.131 | 3.085 | 95.63 | 1.990 | 2.081 | 90.43 | 1.754 | 1.940 | 82.01 ] 2.223 | 2.711 | 63.42 | 4.928 | 7.770
A [permethrin(cis) 39131 183 §290.0] 107.3 | 3.033 | 2.827 | 101.1 } 2.339 | 2.314 | 9544 | 1.613 | 1.690 | 86.44 | 2.250 | 2.603 | 66.14 | 5.172 | 7.820
B [fenarimol 331.2] 330 | 290.0] 94.82 | 4.499 | 4.745 | 89.14 | 3.024 | 3.392 | 84.16 | 1.938 | 2.303 | 76.03 | 1.890 | 2.486 | 58.92 | 3.195 | 5.423
A |permethrin(trans) 391.3] 183 ] 290.0 | 108.7 | 3.622 | 3.332 | 102.7 | 2.033 | 1.980 | 97.19 | 0.736 ]| 0.757 { 88.44 | 1.420 | 1.606 | 68.19 | 4.398 | 6.450
B {pyraclofos 360.8 ] 360 | 290.0| 141.7 | 10.51 | 7.417 | 135.1 | 7.663 | 5.672 | 128.5 | 6.047 | 4.706 | 119.0 | 5.424 | 4.558 | 91.96 { 2.341 | 2.546
A |pyridaben 364.9] 364 | 290.0] 105.6 | 4.773 | 4.520 { 99.72 | 3.034 | 3.043 | 94.41 ) 1.721 | 1.823 | 88.01 | 3.923 | 4.457 | 66.65 | 3.519 | 5.280
B |eyfluthrin® 434.31 163 ] 290.0] 106.4 | 4.865 | 4.572 | 100.6 | 2.820 } 2.803 | 95.20 | 2.071 | 2.175 | 86.73 | 2.251 | 2.595 | 67.14 | 3.772 | 5.618
B Jeyfluthrin@ 434.3]1 163 }290.0] 113.8 | 8.283 | 7.279 | 107.6 | 6.778 | 6.299 | 101.7 | 5.082 | 4.997 | 92.57 | 5.304 | 5.730 | 70.91 | 4.433 | 6.252
B jeyfluthrin® 434.3} 163 }290.0| 151.1 | 60.91 | 40.31 | 143.7 | 61.43 | 42.75 | 136.2 | 59.26 | 43.51 | 123.6 | 54.84 | 44.37 | 95.50 | 46.47 ] 48.61
B |eyfluthrin@ 434.3] 163 }290.0] 102.2 | 8.749 | 8.561 | 96.19 ] 6.435 | 6.690 ] 90.85 | 5.203 | 5.727 | 82.37 | 4.655 | 5.651 | 63.33 | 1.344 | 2.122
B [cypermethrin( 416.3] 163 | 290.0 | 108.0 | 5.961 | 5.519 | 101.7 | 4.087 [ 4.019 | 96.08 | 2.692 | 2.802 | 87.11 | 3.109 | 3.569 | 66.65 | 3.830 | 5.746
A flucythrinate® 461.5] 199 | 290.0} 109.2 | 4.201 | 3.847 | 103.3 | 2.124 | 2.056 | 97.84 | 1.009 | 1.031 | 89.29 | 1.348 | 1.510 | 69.12 | 3.838 | 5.553
B {cypermethrin@ 416.3| 163 ]290.0] 110.4 | 6.420 | 5.815 | 1044 | 6.072 ] 5.816 | 99.02 | 5.929 | 5.988 | 90.54 | 6.025 | 6.655 | 70.30 | 7.644 | 10.87
B |cypermethrin@®) 416.3) 163 |290.0] 98.08 | 23,86 | 24.33 | 92.94 | 21.97 | 23.64 | 88.20.] 20.17 | 22.85 | 81.31 | 18.98 | 23.34 | 64.53 | 12.20 | 78.91
B |eypermethrin@) 416.3} 163 } 290.0] 108.8 | 5.916 | 5438 | 102.5 | 5.087 | 4.963 | 96.88 | 4.787 | 4.941 | 87.85 | 3.894 | 4.433 | 67.32 | 5.032 | 7.475
A |flucythrinate@ 4515 199 129001 115.3 | 5.338 | 4.630 | 109.0 | 3.143 | 2.883 | 103.2 ] 1.791 | 1.735 | 94.27 | 1.737 | 4.843 | 72.53 | 3.605 | 4.970
B |fluvalinate(D 502.9 | 250 | 290.0) 117.2 ] 5.256 | 4.485 | 111.2 { 3.361 | 3.022 ] 105.5 | 1.891 | 1.792 | 96.79 | 2.120 | 2.190 | 75.05 | 3.768 | 5.021
B [fluvalinate@ 502.9] 250 | 290.0f 118.7 | 4.792 | 4.037 | 112.7 ] 2.888 | 2.563 | 106.9 | 1.429 | 1.337 | 98.08 | 1.810 | 1.845 | 75.92 | 4.121 | 5.428
A [fenvalerate(D 41991 167 }290.0] 118.5 | 6.463 | 5.454 | 112.0 | 4.045 | 3.612 | 106.0 | 2.663 | 2.512 | 96.63 | 2.396 | 2.480 | 73.83 | 3.273 | 4.433
A |fenvalerate® 419.9| 167 |290.0| 115.6 | 5.706 | 4.936 | 109.3 | 3.439 | 3.146 | 103.4 | 2.064 | 1.996 | 94.35 | 2.089 { 2.214 | 72.43 | 3.636 | 5.020
IS |Perylene—d12 264.4 | 264 | 290.0
B |difenoconazole( 406.3| 132 12800 14491 34.18 | 23.69 | 137.4 | 31.08 | 22.62 | 129.9 | 29.45 | 22.67 | 118.6 | 27.15 | 22.89 | 88.80 | 16.43 | 18.50
B |difenoconazole®@ 406.3| 132 129001 128.2 | 15.20 | 11.86 | 120.0 | 12.42 | 10.35 | 112.7 | 10.18 | 9.033 | 101.6 | 9.708 | 9.555 | 74.91 | 5.150 | 6.875
A |deltamethrin 505.2] 253 } 290.0] 111.4] 3.563 | 3.198 | 105.5 ]| 2.247 § 2.130 ] 99.79 | 1.329 | 1.332 | 90.87 | 2.197 | 2.418 | 76.70 | 10.04 | 13.09
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Gaschromatograms of Compounds
A : A-Group for routine works B : B-Group for routine works

C : The Mixed solution A and B
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Figure 2 Comparison of the Coeffecient variation of the Retention Time
and theRetention Time Indenx in Standard Solutions
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Figure 3 Comparison of the Coeffecient variation of the Retention Time
and theRetention Time Indenx in Spiked Samples
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Figure 4 Comparison of the Coeffecient Variation of Recoveries
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Figure 5 Comparison of the mean of Recoveries
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Table 4 Significant Differences of the mean of coefficient variation of Recoveries (N=b, 76peaks)

mean SD

absolute 6.664 6.765
acenaphthene 5634 7.156

fenanthrene 5.080 7.204

terphenyl 5.744 7.304

perylene 7.738 5.712

acenaphthene fenanthrene terphenyl perylene
absolute P<1.0x10"'¢ P<1.0x107'? P<1.0x107"’ P<0.04
acenaphthene . P<1.0%X107'? P<0.3 P<1.0Xx107°%*
fenanthrene : P<1.0x107'? P<1.0x107°°
terphenyl P<1.0x107"*
P : level of significance by t-test



Table b Significant Differences of the mean of coefficient variation of Recoveries
Group I :based on fenanthren (N=5, 17peaks))

mean SD
absolute 10.36 7.053
fenanthrene 8.707 7.508
terphenyl 9.492 7.982
perylene 7.143 3.523
fenanthrene terphenyl perylene
absolute P<1.0Xx107°" P<0.007 P<0.02
fenanthrene ‘ P<1.0X10"°* P<0.3
terphenyl ‘ . e P<0.09
Group II : based on p-terphenyl (N=b, 32peaks)
m SD
absolute 3.151 1.355
fenanthrene 1.828 1.203
terphenyl 2.691 1.195
perylene 6.871 1.352
fenanthrene terphenyl perylene
absolute P<1.0x107°" P<0.02 P<1.0X107°®
fenanthrene o P<1.0X10"°¢ P<1.0Xx10"!?
terphenyl - - | P<1.0x107'?
Group II : based on perylene (N=5, 27peaks)
m SD
absolute 8.504 8.462
fenanthrene 6.651 9.439
terphenyl 7.121 9.466
perylene 9.139 9.007
fenanthrene terphenyl perylene
absolute P<1.0x107°%¢ P<1.0x10" % P<<0.5
fenanthrene . P<0.0004 P<0.002
terphenyl . - P<0.005

P : level of significance by t-test
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Radioactivity Monitoring Data in Miyazaki Prefecture (X II)

Kimio NAKAMURA,Tomoko MAEDA 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 1999.

Gross 8 radioactivity in rain samples collected in 1999 in Miyazaki Prefecture were at a usual

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

by gamma-ray spectrometry.

These concentrations were at the same level as other prefectures, and the same as in an ordi-

nary year.

The range of the environmental radiation dose rate in Miyazaki Prefecture was 25.3-55.8

nGy/h using a monitoring post and 50-78 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, grosspf
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Table 1 Gross B radioactivity concentrations in rain samples collected in Miyazaki Prefecture

Bk o 2B R AL (R B B KO

R A %(;:)‘% WS REBEE ( Ba/l ) JE—
i 5E 3 1K (8 B (MBa/kif )
ERK114E 48 263.8 9 N.D N.D N.D
5H 224.2 5 N.D N.D N.D
6H 4454 17 N.D N.D N.D
TH 442.8 14 N.D N.D N.D
8H 691.0 17 N.D N.D N.D
9H 807.8 14 N.D N.D N.D
10H 95.7 5 N.D N.D N.D
11H 31.3 4 N.D 2.4 5.6
i12H 20.8 1 N.D N.D N.D
MRK124E 1H 105.6 8 N.D 1.6 21.4
2A 60.4 3 N.D N.D N.D
3H 126.0 6 N.D N.D N.D
£ fH E 3314.8 103 N.D 24 N.D~214
FIEE E TOREIEMOME -- 308 N.D 7.1 N.D~129.2

( ND SHEES £ O BBREOME R )



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

31Cs RIEEETO  zoMki
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B T W ” HIl. 4~H12. 3 12 ND 0070 ND 0.09 MBq /kif
Bk dECIK ” H11. 6, H11.12 9 ND ND ND ND mBq/1
5.5 5.7 8.0 Bq/ke#+
4 0-Bem  fEAEE H11. 7 1 VS S
397 271 600 MBq /kit
" 4.6 5.8 7.6 Ba/keg#z 1t
5-20 cm ” 7” 1 BT SRR R T e
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Table 3 Environmental radiation dose rate in Miyazaki Prefecture

E=H Yy IEXM (nGy/h) PN A —F
RAIEEH
&K & e E S E (nGy/h)
% 114E 4H 25.6 36.5 27.3 52
5H 254 37.4 26.9 52
64 25.4 41.3 27.4 50
7H 25.5 41.0 27.2 50
8H 25.6 45.7 27.2 52
98 25.5 55.8 27.5 50
10H 25.6 33.9 27.3 50
11H 26.0 35.2 27.2 50
124 25.6 37.6 27.0 50
ER%12% 1H 25.7 49.6 28.0 78
2H 25.3 40.9 27.1 50
3H 25.6 43.0 27.2 50
£ OB #E 25.3 55.8 27.3 50~178
HIEEFEFTO X . .
BEIER O 2b.6 56.9 27.9 50~ 68

SERROLERE & b BETEETE O fo 3 SERRI~ 104 B O I E B



¥ & 0B X B

FRIERE I B T 5 BIFENOMBK, KIEHRE, 1) BN | B3RIREM sERE I F R SRR
BT, fEOUK, TR, KK KR, v L vE K PhIRER (ERRBER)
RO HERD OBETREL O i ERIMSHRE R, 2) MEFEIWNT | SBA0ERE R AR kR R
WThbFIELFRETH Y HICEEHEIRADOIE PR K IERE)
o 1z, 3) BEEWNT | B4 BRSNS R I R s
BEINLDF— 713, BEBNTF»OZRLLR IR ER (AL 10ERE)

BERAREREREIC L VB SN BRR O Th 5.



HiRRIC B 2 RERAE
PR IVEERRARER —

Bk M ool B OBMEC L B Ao
oM OE OA-E W B 2D M OB —

Investigation of Acid Rain in Miyazaki Prefecture
— Observations in the 1999 Fiscal Year—

Toshiyuki KUROKI, Otoyuki YAMADA, Kazufumi YAMADA, Yasuhisa HIRATA
Masayuki HIRASAKI, and Yoichi YUGE

Abstract

An investigation of acid rain in Miyazaki Prefecture was successively performed also through
the 1999 fiscal year even without alteration of the observatories.

The annual mean pH value of the year showed 4.85, and the monthly mean pH value of the
whole sample varied from 4.22 to 6.66. The low pH values below 4.0 were not observed at all of
the observatories, the lowest pH value was 4.12 which was recorded in the month of January in
Miyazaki City.

At each observatory, the total amount of deposition of ionic components throughout the year
was higher than that of the last five years.

The average NSS(non sea salt) content ratio of the year was 17%. The ratio of NO: " /nss-S
0., with an average of 0.31, varied from 0.13 to 0.54. The ratio of (NH,"+nss-Ca®*)/(NO;~
+nss-SO, 27} ranged from 0.33 to 0.57, with an average of 0.48. The amount of the neutralizing
component NH," exceeded that of the other neutralizing component nss-Ca’”in Nobeoka City and
Miyazaki City, whereas nss-Ca’” exceeded NH.:" in other obsertory.

The detection rate of F~ in the samples showed a higher value(756%) like the last fiscal year,
compared with that of the last five years. It could be yet regarded that the deposition amount
of F~ correlates with that of “volcanic nss-SO,*~” (nss-SO,~—NO; 7).

Assuming that the ratio of nss-SO,?7/NO;~ is equal to unity in the noneruptivestates of the
volecano Sakurajima, the average ratio of the “volcanic nss-SO:?~” to the total nss-SO;%~ was

estimated approximately to be 70%.
Key words:acid rain, pH, anion, cation, deposition of ionic components
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Table 1 Volcanic nss-SO.? content(%) in total

nss-SO, %~

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

Volcanic

n8s-S0. (%) 73 46 68 87
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Concentrations of Volatile Organic Compounds in the Atomospheric Environment
—Concentrations of Volatile Organic Compounds around Chemical Plants—

Kazufumi YAMADA, Toshiyuki KUROKI, Otoyuki YAMADA,
Yasuhisa HIRATA, Masayuki HIRASAKI, Youichi YUGE

Abstract

The concentrations of 43 volatile organic compounds (VOCs) in the atmospheric

environmentwere measured at 8 sampling points around 2 chemical industrial areas by

using canister method.

The 12 VOC concentrations of 43 compounds were over the detection limit (DL) and 6
VOCs were under the DL at all sampling points.

The concenterations of 6 VOCs were temporarily higher than the environmetal quality

standards at some sampling points.

The concentrations of VOCs were influenced by weather conditions.

Key Words : volatile organic compounds, chemical plant, canister method
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of sampling points in Nobeoka area

Fig. 1 Location

of sampling points in Hyuga area

Fig. 2 Location
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Table 1 Sampling conditions

Sampling point A-1~3 B-1~3 C-1,2
Sampling date Jan.18~19,2000 Feb.8~9,2000 Jan.2b ~26,2000
Mean temperature(°C) 7.9,6.3 3.5,3.5 7.53.7
Most frequent wind direction N,WNW WNW, WNW WNW,WNW
Mean wind speed(m/s) 2.1,2.7 3.8,1.8 2.2,2.1

Table 2 Analytical conditions

Sample concentration

Entech7000

Modulel glass beads
Module2 Tenax TA
Module3 cryofocus
Sample volume

Instrument

—160°C(Trap 150md/min) —20°C
—20°C(Trap 10ml/min)—180°C
—160°C—1Inject 1 min

100 ~400m¢

GC/MS conditions

MS HP5973MSD

HP-1(Cross-linked Methyl Silicone) 60m X0.32mnm ¢

Instrument GC Hewlett Packard HP6890

MS mode Scan and SIM method

Column

Carrier gass Helium 1.0mdmin

Sample injection pulsed split 103kPa(l.0min) ~>29.2kPa(constant flow)

method
Temperature

Injection 220 °C
Interface 260°C

Ton sourse 230°C

Column oven 40°C(3min)—>5°C/min—>140°C—>10°C/min—>220°C(2min)

EREER

RIEFEER % Table 3 IT/RT.
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Table 3 Concentration of volatile organic compounds{(VOCs) at each sampling points

Concentration of VOCs (ug/ nf) DL QL
No. Compounds A-1|A-2 | A-3 |B-1B-2|B-3]C—1]cC—2 |Cue/md|(ng/nd)
1| freonl2 3.9 34 3.5 2.8 2.7 2.7 3.3 3.2 0.026 0.088
2 | chloromethane 1.8 1.7 1.7 1.3 1.3 2.1 1.8 1.7 0.021 0.069
3 | freonll4 0.45 0.14 0.14 | nd nd nd nd nd 0.046 0.153
4 | vinyl chloride 36 | nd 0.18 | nd nd 35 | nd 0.90 [ 0.017 0.058
5 | 1,3-butadiene 2.5 0.48 0.73 | nd nd nd nd 1.0 0.021 0.071
6 | bromomethane 0.25 | nd nd nd nd nd nd nd 0.049 0.164
7 | chlorosthane 0.20 0.09 0.08 | nd nd nd nd nd 0.030 0.100
8 | freonll 2.5 2.3 2.3 14 1.3 1.3 2.3 2.2 0.057 0.189
9 | acrylonitrile 0.99 0.33 0.66 | nd nd 0.75 | nd nd 0.041 0.137
10| 1,1-dichloroethylene 6.3 | nd nd nd nd 21 nd nd 0.044 0.147
11 | dichloromethylene 1.3 1.4 1.6 0.03 | nd 0.22 1.3 1.2 0.027 0.089
12 | 3-chloro-1-propene nd nd nd nd nd 2.6 | nd nd 0.016 0.054
13| freonl13 8.3 0.50 0.52 0.31 0.28 3.1 1.1 1.1 0.046 0.154
14 | 1,1-dichloroethane 1.6 | nd nd nd nd 31 | nd nd 0.010 0.033
16| cis-1,2-dichlorcethene nd nd nd nd nd 0.07 | nd nd 0.049 0.165
16 | chloroform 1.1 0.99 1.1 | nd nd nd 0.28 0.24 0.044 0.147
17| 1,2-dichloroethane 3.0 0.25 0.56 | nd nd 1.7 | nd nd 0.031 0.103
18| 1,1,1-trichloroethane 0.91 0.70 0.71 0.13 0.11 0.08 0.72 0.84 | 0.030 0.101
19 | benzene 3.7 5.2 5.5 1.6 14 14 6.3 6.2 0.022 0.072
20 | carbontetrachloride 2.0 1.7 1.7 0.54 0.51 0474 16 1.5 0.095 0.317
21| 1,2-dichloropropane nd nd nd nd nd nd nd nd 0.061 0.204
22 | trichloroethylene 1.3 nd nd nd nd 0.33 0.96 | nd 0.043 0.144
23 | cis-1,3-dichloropropene nd nd nd nd nd nd nd nd 0.023 0.077
24 | trans-1,3-dichloropropen 0.16 | nd nd nd nd nd nd nd 0.064 0.213
25| 1,1,2-trichloroethane 1.2 | nd 0.11 | nd nd 0.45 1.0 | nd 0.105 0.349
26 | toluene 15 25 27 2.9 1.8 1.9 9.1 7.7 0.016 0.053
27| 1,2-dibromoethane nd nd nd nd nd nd nd nd 0.082 0.274
28 | tetrachloroethylene 30 | nd nd nd nd nd nd nd 0.059 0.197
29 | chlorobenzene 0.24 | nd nd nd nd nd nd nd 0.066 0.220
30 | ethylbenzene 1.8 2.1 2.4 0.74 0.64 0.73 6.1 6.2 0.046 0.183
31| m,p-xylene 11 1.9 2.0 0.87 0.63 0.73 6.1 6.2 0.048 0.158
32 | stylene 0.62 0.43 0.25 | nd nd nd nd nd 0.050 0.167
33 [ 1,1,2,2-tetrachloroethan 0.32 | nd nd nd nd nd nd nd 0.068 0.226
34 | o-xylene 0.88 1.7 1.7 0.78 0.68 0.76 5.1 5.2 0.039 0.131
35| 4-ethyltoluene 0.72 1.5 1.9 0.92 0.79 | nd nd nd 0.035 0.118
36 | 1,3,5-trimethylbenzene 0.57 0.95 1.3 0.91 0.78 | nd nd nd 0.036 0.121
37| 1,2,4-trimethylbenzene 2.2 5.1 6.3 1.0 0.79 0.84 6.4 6.5 0.058 0.195
38 | 1,3-dichlorobenzene nd nd nd 0.43 | nd nd nd nd 0.051 0.172
39| 1,4-dichlorobenzene 1.1 0.88 1.1 | nd nd nd nd nd 0.062 0.206
40 | 1,2-dichlorobenzene nd nd nd nd nd nd nd nd 0.067 0.224
41 | 1,2,4-trichlorobenzebe nd nd nd nd nd nd nd nd 0.087 0.289
42 | hexachloro-1,3-butadiene nd nd nd- nd nd nd nd nd 0.166 0.554

1) REBREHE~ =27V FRIERETAKR

% DL:Detection Limit

X

ERIARTURHIFR

B

QL:Quantitative Limit
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Seasonal Fluctuation of Water Quality and 'Estimated Value of the Environment
Based on Zoobenthos at the Isuzu River

Koichi SEKIYA, Takayuki SUGIMOTO, Noritaka TOMIYAMA,
Kazuko KAWANO, Ken'ichi KOHNO and Yoichi YUGE

Abstract

We have examined the ASPT value and water quality in regard to the rivers of the prefecture
from 1996. This time we also examined about DI (Diversity Index).

In 1998 we investigated 5-points on the upper and lower parts of the Isuzu river which is situ-
ated in the northern part of the prefecture.

The results of the investigation were as follows.
1)The concern is not in the form of the river, all points proved good results toward the water
based zoobenthos.
2)The ASPT value was 6.5 ~7.3, and DI was 2.1 ~3.3 at all points through the year.
3)About the relationship between the two, DI has a tendency to become high as the ASPT value
increases.
4)As for the seasonal fluctuation level of both the ASPT value and DI, although the typhoons at-
tacking the area impacted the total number of families, therefore decreasing the ASPT value the
same extent, the drought taking place that year didn’t have such an influence on the value as the
typhoons had. Furthermore, the influence caused by the typhoons and drought was shown to be
minimal toward the number of total individuals and DI, both of them being closely related each
other.

key words : ASPT,DI,zoobenthos,seasonal fluctuation

L &I RAEFE

LTI, BERIRFHEL S L TORBIRESY) 1 #AEEHEN RO EEHA

i & B O IKIRFEM G 5 1 hE > TFRY 8 D 5
BRNOEIOKERNE, EHAEH S bbb CHE
LT&ERDY,

EAI0EE BB o EH88) > W THEEE K
LDT, ZOWELHRETS.

AENRE) | RCEEMSA%Fig. 11, £h oot
HaTable 1 IKZFHNFhRL K.

FEH8INRE » Bl78 &E—IR « RN T, WK
FEES50km O A AL R CFI)IET = EiR L,
HE#icE>Twa, mlofEREEESE L TER
BEDRERKTH 5.

IKEEEChrb S RIEEEDFUEETHE, £H
BicBIF B/ (St.5) ko b TFRIMNEBEYT 52 H+

RIBEMEFIOKER

HE

— 109 -



BEBICBVLTBODIRAEIICIEES N TEBY, ik
6 D IEFZTOS~LTEREREAZR LTV S
2, SHROWEERFINENSLEENTVEY,
2 HEFAH
SER%10%E 5 H11H, 10B29~30H R U¥ERRI1FE 2 B
16~17H
3 HEHE
EAEYORER, Ao (GE, B, E£B)
DT, D7V —_a%ky MTEB19fHFy 7 « 24—
THEHEDILE - TITY, 1 @ABEHMSIC>E 3y vy I vE

4 BEULERRE
A ORER I EREM A THKL, pH, EC,
DO, BOD, 88, T-N, T-PRUTOCEJIISHE® it -
THIE L 7=
b SR URERE
EEEYONERVORIE R TN THREGRE L,
BARBEKERHRERNER ROKEREE Kk-T
fTote. FEREAE LTHOvxLETITY, @K
HbEoaRL .
6 REEAZIMYNIC X B R IKISEE G

BRERL /<. AENE, BTFRT Zo0hFEEAV T MR UL
i’f’a}ﬁ‘ -1z,
A 1073m
Mt. Mayumi
St.1 Sino  aximoto i
River f
e
Kadogawa Town ?
St.4 Kamimai
St.2 Kabaki
Kitago Village St.3 Funakata, U
S /suzu River
Mikase River St.5 Komatsu ,
Hyuga City
’”[ Hyuga High Sea
[ | |
0 5 10km
Fig. 1 Points of collecting samples
Table 1 Review of the Isuzu river
River Points Above the Distgnce from Wid.th of the Form of the Environment around
sea levellm) the main source(km) river(m) river
Isuzu  St.1 Siino 400 1.5 12 Aa(mountain stream) wood place
St.2 Kabaki 170 6.5 23 Bb (flat stream) paddy field
habitation place
St.3 Funakata 90 19.0 98 Bb (flat stream) paddy field
wood place
St.4 Kamimai 30 343 45 Bb (flat stream) paddy field
habitation place
St.5 Komatsu 10 39.1 72 Bb (flat stream) paddy field

habitation place
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Fig. 2 Seasonal fluctuation of analytical results of water quality and funa of zoobenthos
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Determination of 36 pestcides in Drain Water from Golf Course by Solid-phase Extraction.

Noritaka TOMIYAMA, Takayuki SUGIMOTO, Ken’ ichi KOUNO,
Kouichi SEKIYA, Kazuko KAWANO, Youichi YUGE.

Abstract

A solid phase extraction method was applied to determine 36 pesticides containing chemicals

regulated against usage at golf courses.

Mineral water and river water were adjusted to pH3.5 and each were extracted with styrene-

divinylbenzene copolymer cartridge (PS-2) and an activated carbon cartridge (AC-2).
After the both cartridges were dried by ventilated N, gas and the PS-2 was eluted with
dichloromethane and the AC-2 was eluted with acetone.

Each eluate was condensed and analyzed for the compounds by GC/MS.

Overall recoveries of the compounds were 73%-111% for mineral water and 63%-115% for river

water.

key words : solid-phase extraction, golf pesticide, GC/MS.
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RIAHBHENRES TV S 6 BHORE, 45136

BEARIEERE L (Table 1),

Table 1 Analytical substances(ltalics)
No| i kot AEEE 1) ;&bﬁﬁgﬁg ﬂﬁ?g%‘-;%{ﬁ fﬁﬁ%ﬁ%{ﬁ Kﬁﬁfgﬁ}%ﬂfﬁ Eﬁ?ﬁ@ﬁg%&i'{ﬁ
1| $%h#%] | Acephate GC/MS 0.8 - - - e
[~ | Methamidophos GC/MS - - = = =
2 | Tsoxathion GC/MS 0.08 — ~ = 0.008
B Isofenphos GC/MS 0.01 = = = =
(4 | Chlorpyrifos GC/MS 0.04 - — 0.03 0.03
5] Diazinon GC/MS 0.06 = = —~ 0.005
6 | Triclorfon(DEP) GC/MS 0.3 = = 0.03 =
(7] Pyridaphention GC/MS 0.02 > - 0.002 =
B Fenitrothion(MEP) | GC/MS 0.03 o = s 0.003
B Isoprothiolane ac/Ms 0.4 - — — 0.04
10| Torodions GC/MS 3 - - 0.3 -
11| s | Btridiazole GC/MS 0.04 2 - _ -
12 Oxine-Copper HPLC 0.4 = = = 0.04
[13] Captan GC/MS 3 —~ s - =
14 Chlorothalonil(TPN)| GC/MS 0.4 — - ~ 0.05
15| Chloroneb GC/MS 0.5 - - ~ -
16| Thiram HPLC 0.06 0.06 0.008 - —
[17] Tolclophosmethyl GC/MS 0.8 — — 0.2 -
18] Flutoluanil GC/MS 2 = = 0.2 o
(19 Pencyeuron GC/MS 0.4 - = 0.04 =
(20 Metalaxyl GC/MS 0.5 - > - =
El— Mepronil GC/MS 1 = = 0.1 —
T2_2_ Asurum HPLC 2 = = 4 =
23] Dithiopyr GC/MS 0.08 - - - —~
24 | B | Simazine GC/MS 0.03 0.03 0.003 - ~
95| Terbucarb(MBPMC) | GC/MS 0.2 = = = -
26| Triclopyr HPLC 0.06 — - = =
= Triclopyrbutoxyethyl] GC/MS = s = = -
27] Napropamide GC/MS 0.3 - - = -
28] Pyributicarb GC/MS 0.2 — — - -
29 Butamifos GC/MS 0.04 = - 0.004 -
30| Propyzamide GC/MS 0.08 = = = 0.008
31 Bensulide(SAP) HPLC 1.0 = - 0.1 =
32 Benfluralin GC/MS 0.8 - - = =
33 Pendimethalin GC/MS 0.5 — — 0.1 =
(34| Mecoprop HPLC 0.05 - - - -
35 Methyl dymron GC/MS 0.3 — - = =
36 | g | EPN GC/MS = = = - 0.006
37 Dichlorvos(DDVP) | GC/MS — = s = 0.008
38 Fenobucarb(BPMC) | GC/MS — - = = 0.03
39 | #REH | Iprobenfos(IBP) GC/MS - - — - 0.008
40| ppesg1 | Chlornitrofen(CNP) | GC/MS - - - - 0.0001
41 Thiobencarb GC/MS = 0.2 0.02 - -

= 122 -



2) REL ARG E

a) BN, FORMIETEM, BIR/LEHR UMK
A BRI E WV .

b) BEFHERE XEEEEREZAEEREL200
~1000mg/ 0 7€ b YIRK AR L /2,

c) BREAGERER RBEEFEEFK%5~40ng/ ¢
T VRIS XD B LFERIL 2.

d) x4/ = FINMETERR SEEEI o<
NS 7 A E =800V,

e) Ty FGMETEMS RYEEIE-PCB
HEEH 7 v300%AV .

f) Yrooxsyy FGHEET EmE
o= s 7HERVK,

g) WREE- + Vv s (K FeRiESET3EmEl ®E
BIGABRA ARV,

h) WEEBERE 7+ AL vdll, 7045y
7 vdl0, p-%—7 = =Ndl4xFnFn0.1ng/ § &
Wi a5 7 € b VICIERLTHERIL /.

i) 1%PEG(200+300)/&k FIOEAiZE TR £ Y
TF LYY a—n200Rk0300 GRE1R)EZN

SR AE

Table 2 Operating condition of GC/MS for ace

k) 32350945 —%—

FN1%7 € VERICEZ LS ICHBIL /.

i) 1%DEGEKR RMLZETERBYzF L v
Da—v (EPHIR) £ 1% 7€ b VERICH S &
B/,

Y ) —RBET VTR
DORKKRZEGERL 7.

3) BERUEE

a) EEMHERAA - w Y

RFLyIVE= Ry EVHBELSKEREL L
WatersttBlSep-Pak Plus PS- 2 R UG R & F1H
L 7z Waterstt#{Sep-Pak AC— 2 2fEMH L .

b) EMERHIEE

Waterstt&Sep-Paka v v b L — % — %2 {HH
L7z,

¢ ) EEEHEE

Waterstt#lSep-Pak Elution # v 7% R L .

d) GC/MS

EEBI/ERTBIQP5000X% U HAEFHGC-mate II
B L, BEZMHE%Table 2 XU Table 3 i<
HIEm/z%Table 4iZ/R L 7.

phate and methamidophos

Gas chromatograph GC17A

Column
Column temperature

Injection temperature

BPX-50 0.25mm X30m, 025um

50 C(2min)— 30°C /min— 180°C (Omin)

—4 °C/min— 210°C (O0min)— 20°C /min— 260°C (4min)
250 °C

Carrier gas He

Colum pressre 85kPa

Injection Splitless(purge off 1min)
Mass spectorometer QP5000

Tonization method Electron inpact

lonization energy 70eV

Ionization current 60 1 A

Interface temperature 250°C

Monitor ion SIM (;Table 3)

Sampling Rate 0.27sec

Table 3 Operating condition

of GC/MS for other pestcides

Gas chromatograph
Column
Column temperature

Agilent 6890

BPX—5 0.22mm X 25m,
50 °C(2min)— 30°C /min
— 150°C Omin)— 4°C /min— 260°C (5min)

0.25um

Injection temperature 250°C

Carrier gas He

Colum flow Constant flow(Initial Flow:1.2m¢ /min)
Injection Splitless (purge off 1.5min)
Mass spectorometer GC-mate I

Ionization method Electron inpact

Ionization energy T0eV

Tonization current 3001 A

Ionsouce temperature 220°C

Interface temperature 250°C

Monitor ion SIM (;Table 3)

Cycle Time 0.6sec
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Table 4 Monitor

ions of each pestcides

No. Compounds Monitor ion(m/z)
1 | DDVP 185 109
2 | Methamidophos 94 141
3 | Acephate 136 94
4 | Etridiazole 211 183
5 | Chlorneb 193 191
6 | Fenobucarb 121 150
7 | Benfluralin 292 264
8 | Pencycuron 209 180
9 | Simazine 186 201
10 | Diazinon 199 304
11 | Propyzamide 175 173
IS | Phenanthlene-d10 188 188
12 | Chlorothalonil 266 264
13 | Iprobenphos 91 204
14 | Terbucarb 220 205
15 | Tolclophosmethyl 267 265
16 | Metalaxyl 192 206
17 ¢ Dithopyr 306 364
18 | Fenitrothion 260 277
19 | Chlorpyrifos 197 199
20 | Thiobencarb 100 297
21 | Pendimethaline 263 252
22 | Isofenphos 213 255
23 | Methldymron 268 107
IS | Fluoranten-d10 212 212
24 | Captan 79 149
25 | Butamifos 200 286
26 | Napropamide 128 271
27 | Flutolanil 281 323
28 | Isoprothiolane 231 290
IS | p-Terphenyl-d14 244 244
29 | Triclopyrbutoxyethyl 212 210
30 | Isoxathion 105 313
31 | Mepronil 119 269
32| CNP 319 317
33 | Pyributicarb 165 108
34 | Pyridaphenthion 340 199
35 | Iprodione 316 314
36 | EPN 157 169

2. OWHE

1) o HriRfE &L IR ORET

ENGREBA ORI E LTI ATy 4 — % — &I
KERG, 2hZhb0m %M E=Hm75 a1
AN, BEEBESEERZ400102~04ug) RINE,
03 R & — 5 — TR LAR S ¥ TRERE R %
B 7,

COEEREE, pHA — % — &AL T0.1MH
B cpH3 5B L 2 (EMEEHKRO—IESEL T
HPLCTH + ¥ viiEZ T 5D ENTE B LS
T58),

ZEMEA — Y v VRHEHORNC, PS— 2 DBE,
JrsuooAyvbml, A%/ —=n10mBU ) QK10
mEFWV, AC— 2 D&, 7+ viml, 1NERE
30m L YV QKIOmAEALI Y F 4 va = v i %k
EheL 7.

R D S OFEMEM LIk, PS— 2 2—EBIiC
AC— 2% 2FBIEKE LCa vy bL—F — 0
HL, pHEE L &% 15m /minDiE @KL,
BTH, KimT752aR%EEL, TOBEEKS
EMEA~ MYy ViCBEL I,

KEWEA — M) v VORI, BEMHEESBEEL T,
BEHLRZ TRy 7 TH— )y DHOKEBEN
HL, 20%, EXZTZE0SER TS EICLD
HIRE

BWkoz=iatd 520, AC— 21, 7EF23
m) TEIKFE &R A ENICIEHERE 1 md/min TE
HU, 10moREy yRIFRBREICSZ T2, PS— 21,
Vorsuowory v ImTRBICERL, MKEERS LY
& TRIKE, 10mD R E y  REREBRE 0SS /o,

BB, BEAEANTVWA=A7522, YZ7un
Ay v 5mbTHEL, BKE, PS— 2 0BEHIKICE
b,

ehZThoihmkic, 1 %PEG(200+300)E# 10 11,
0.1mg/ 0 PEAERERE 1 mATRIIL, FRIC Xk 3ERNK
ek I miciBfE LT, GC/MSHOHraEEHL
e,

2) PEGEN & GC/MSH T D #Et
a) PEGHEKDDGC/MSHIEm/zic5 2 3 15E

PEGEE 1 ng/mDGC/MS R + + i &£l

L, PEGORED Y — 27 ORI/, <2x~<7

PVETER L 7otk BERICPEGEERERMDL

72GC/MS<Y R/ u< bt 75 LD~ 7RG

ELT, PEGOER Y — 7 BRIEmM/zIic 52 3 5%
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eI L 7.
b) PEGRINICEL A7 72— bPRUAF I FF2R
D GC/MSHHT~DE
EEEE (7% KR 11 %PEG(200+300),
NI EERARNL, TUENEEKEE04Lg/
m), PEGIEEO~ 1ng/ml, WIIEEKEE0Iug/
m &5 B &S5 ICHHBIL 12 b 0 2GC/MSH T % E e
L, SESORBEERMRUSENY — 2 @8 &N
EHE Y — 7 RS & O % HEGRET L 72,
¢) PEGENIIC & 3 Z 0fthd BIEDOGC/MSHHr~D
-7
PEGHERE0~0.3ng/mic>WVWT, b)EEHEICLT
B O, SENYE -7 TR ENHRERELY —
7 & DR BIRE U 7z,
3) BREM & RRBRERAEORE
a) EREHIC X 2HEH
BHGBSMEREE LA T 2 CHRIRL, 0.4~1.6ng
/U BEOESERFHRL, ER2E/TIRD/
ANED T EREMSETERL, BREEEE SN
SOEEURRAERE ¢ 5 & &b RBEENRE) %
mEt L7,
b) KBRS & Rk AE
HE ORI IBHEELZE L 56 LTERE T
B L ERC X 28N OEFIRREZRET L, &
BEBHBEET € b vy XiE~+ 4 v OBAIBIE
BED L S ICE T B EMET L 1.
4) EfEH» S DEH ORRE
a)y TE7=z—bF, A% 3IFF2DOBH
EBED IV 7 BHKICBEBREBERK(T € b
NEAQuIRML, DoKEc L b AC— 2 TEHEH
H, ERF Rk HEER, EEI-NY Yy VEE
KA & E CNEAR & @BAKAE EHEFRT, 7k

verlL, 20 1mEFo5REL, FhEhos -

BcB 377 = — MEOEEZAIEL .

b) #oftoBEOEH
PS— 2 CH&EJT sz oo B, EHE»SY
san Xy yTREEL, 20 1nd 205 E %R
L, FNFNOEHEICBIT BHSOBEEAREL
7z,

5) EFEHI DRI IR B MRS

EEbE W RBIREIC BV T, PS— 2 RUAC—

2HA—b Y y VENTNIREERTRICK BHEE

E L, ZEERCE &~ v VOEELXAIE

THIEREDA— MYy VOBRIREOKRT 21T -

7.

Ft, ERRICEADH—R) vy VETREL —% —
WG| EERAAREMATIC L BHRFEETV, Th
FRNOFEICEEH— Y v VORIRIREDZE & Hig
MET L 7.

6) FRAOEE ISR

TN 7K EERMNE=AT7 5 R 212500m £REY
L, BEREAEERKL L1 ERME, pH3.bICHEL,
DOFE L EMRICHEK, KTR B EA7 5
Z23a) Z5mdYruaryyTHREL, TOWERK
EOKTREEF b v & THRKER, WEERERO.2m &
minL, ERAZEREFI0.2m E TEMLT, GC
/MSHAWMAERT A EICLVABIIHBELTVS
BES ERET L7z, o

BREUEER

1. e & BUEE O RET

1) 77 =—hF, AFZIFEX

AC2D SR LT 27 2 — P RUA S $ FER R
DOEIERIE, IXxINVT 4+ —F—TENTNh2Y% &
BRE1.2%) L91% (EENRES.1%), #IIIKT89
9% (EEMRE.9%) &87% (EBFM5.3%) TH D
BiFTH - #-(Table 5).

2) Z DB

PS~— 2 2 s Lic 2 Ofi0 BEOEINEE, 3
FINY x— I —TH+ 75 vIS13% FENRE12%)
ERRE WD, ZOMIZB0BLILE (EERE1.0~8.6
%) THOBHFTH -1, FAIIKTIE, Y=Y/ RU
AFNTA La vy BENEFNGEIY (ZEEEK 1 %),
65% (ZEEREB8%) LPPEVA, ZDOMIITO%
Pk (EE$h%%50.9~9.3%) Thbh, BIERIFLER
T& - 7z(Table 5).

ANKTO Y=Yy, AFNVTA nayOBEIER
BN EIZDOWT, I XINMY +— 5 —TiR, FEESD
OEINEGBIFTH B &, HHLEIKDSSH
PREM I EPLSSEEFL M) v I RDE
EZFTOWBEOTREBVWNLEEZEL SN,

2. PEGERIN & GC/MSHHr o #ret

1) PEGH&RESDOGC/MSRIEm/zic 52 5 1hE

PEGE 1 ng/m DGC/MSX ¥ + v Tlid, #
BEBEaeficbic i ROoE -7 BE DL
(Fig. 1), ZNFNDCRAT b WGIEEAEN
m/z100LL T & DTH B, SEHO—FZnirickid
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LEIEm/ 2 LI ® R RT P VBEELTWEODT,
PEGAZHML A EBERIC>WTE—2 Q&R A
WHRRE LicE A, AFNVSA L0 vyDm/z107,
1098 HE IR T WD T, EBm/2%268, HEm/z
EI6ICEE Lo L AZDFERER TS/, 1z,

EEMICERMEICEERZ S - 2H8DDVP, 2 oo
%7, 7REYFI FEELTPEGHRLEEZ N
BE—7 BHRTEOTE — 7 BBICB VT ESH
MEETEH - 1,

Table 5 Recoveries of pesticides and transformation products

unit:%
spike mineral water river water
Compounds 1 g/500m
1 No.l | Ne.2 | No.3 |average] RSD | No.l | No.2 | No.3 |average| RSD
DDVP 0.4 96 g1 96 94 2.6 95 92 97 95 2.6
Methamidophos 1.6 95 91 88 91 3.1 20 90 81 87 5.3
Acephate 1.6 93 91 91 92 i 91 9N 86 89 2.9
Etridiazole ' 0.4 97 86 96 93 6.4 99 91 110 100 9.3
Chlorneb 0.4 98 91 96 95 3.7 a2 87 94 91 4.4
| Fenobucarh 0.4 102 96 103 100 3.5 101 96 102 99 3.3
| Benfluralin 0.4 83 78 79 80 3.3 73 3 67 (! 0.2
Pencycuron 0.4 86 97 91 91 5.9 76 70 69 72 5.5
Simazine 0.4 105 100 106 103 3.2 63 64 63 63 1.0
Diazinon 0.4 98| 91| 10| 9or| 48| 94| 9| 97| 98| 19
Propyzamide 0.4 101 99 100 100 1.0 102 95 99 99 3.6
Chlorothalonil 0.4 112 103 117 111 6.3 117 114 116 115 1.6
Iprobenphos 0.4 103 98 105 102 3.5 106 102 104 104 2.3
Terbucarb 0.4 100 97| 103| 100 80| 11| 9] 98] 98| 24
Tolclophosmethyl 0.4 98 93 100 97 3.6 104 100 102 102 2.1
Metalaxyl 0.4 100 99 104 101 2.6 103 102 100 102 1.9
Dithopyr 0.4 94 89 94 92 3.2 85 77 83 82| 48
Fenitrothion 0.8 102 92 102 99 5.9 112 103 115 110 6.7
Chlorpyrifos 0.4 96 87 93 92 5.0 93 88 95 92 4.2
Thiobencarb 0.4 100 94 102 99 41 100 94 102 99 4.1
Pendimethaline 0.8 91 85 90 88 3.9 89 84 92 88 44
Isofenphos 0.2 97 93 98 96 2.7 107 105 114 108 4.3
Methldymron 0.4 99 101 99 100 1.2 64 60 72 65 8.8
Captan 1.6 76 64 80 73 12 96 83 92 90 7.5
Butamifos 0.8 102 89 96 96 6.9 101 93 100 98 4.6
Napropamide 0.8 101 95 102 99 4.0 101 94 97 a7 3.5
Flutolanil 0.4 104 95 104 101 5.2 107 102 103 104 2.4
Isoprothiolane 0.8 101 92 99 97 46 9 91 94 94 3.2
Triclopyrbutoxyethyl | 0.8 93 87 92 91 3.6 90 84 86 87 3.7
Isoxathion 1.6 92 85 92 90 44 91 86 87 88 34
Mepronil 0.8 103 94 103 100 5.4 106 101 100 102 3.4
CNP 0.2 86 79 83 82 4.2 88 85 96 90 6.3
Pyributicarb 0.4 88 79 84 84 5.7 82 77 78 79 3.3
Pyridaphenthion 0.4 99 85 99 94 8.6 106 108 108 107 0.9
Iprodione 0.8 101 94 103 99 4.8 106 102 103 104 1.8
EPN 0.4 94 82 91 89 7.2 88 89 93 90 32
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2) PEGRIMICE 277 2= bRUXZ I FF 2R

GC/MSHT~ D

77 = — NEOHBMYOEWYE DGC/MSHH D
Ba, GCEAOSANDRBILLDE-IBF—1Y v
FLyy—TRRE—BBLNT, EXHEL S DENY
Z100% 2 RKEL LRISI580H 5 I ENMESIN
TWs: 2" BEESEREWEOF —/v—LLTY
= F L vy Y 3 (DEG)%E0.5mg/mdisin L 7B &
EW$b§15O%’&ﬂ£if:‘fX%bf3§b BEHERICDEG %
0.5mg/mliEm L #B&1ciE, RINL TV OESE
HELT, #% I FRRTEY— 27 EENLAUE #E
BRSHWI0EN, 727 x— b TE— 7 EEMLS
i, REHREIS2MENI - ENH -, TDLD
wEHBRIEEE T MY v 7 AKX HDGC/MS Y R
RYRKREBEEETLEERERLTVS,

4El, PEGEHMECEERICRIBERMDL, %

Date Run: 08-30-2000 Time Ron: 19:16:04

Inmrument: JEOL GCmate Run By: tomiyam
Inle: GC Tonization mode: Lt+ Pﬁnudbby,: t:miynn:

12:58.9

8000001 18:41.1

2 e JdL . 1\ m}f 29:54

Scan \ 500 1000 1500 2000
o T SO Core a8
Min, 10 15 20 28 30

Fig. 1 SCAN chromatogram of PEG 200 and
PEG 300 Mixture

—
K-S

Ratio of area(sample/is)
> ® o M
? C’%

S
™~

—O—acephate
—/— methamidophos

o
1

o
=)

0 02 04 06 08 1
PEG mg/ml

Fig.2 Added volume of PEG vs GC/MS
response of acephate and methamidophos

NOSDERERELL S ERETLIER, 727 = —
b, A% 3 FFR&EBIRPEGOHMIC L HGC/MSD
B ERBED SN, $90.2mg/mPl LR S
BEWIRETH - (Fig. 2).
COPEGOEZEIC>WTIE, HAODA v ¥ —+

DREED N 5 ADFLRIEI L~ CTHERINB EE

ZonadW, SEL I LEFRESHLZC LD
S5FTDXDMEERITE - .

PE-> T, FABREIETIRPEG%0.Ing/miRNT 5 &
L.
3) PEGIRINIC & 3 Z DA BIEDGC/MSHHF~ D

BEEDOKRE

TE7x— FELEBICPEGERMEBE & & bk
B ERL, NHMEEYEO Y — 7 HE & BRSO
Y—smEolclhiEEdT 5 &, PEGO.Ing/mdCEY ¥
T2 FAVDLME, Rvvsay, ATV,
7% 35 ARCEPNMN1.5~1.74% & BE LA o R 2
@h - o (Fig. 3).

PlEol), 2), HoERL D, REBBRIETIEGC
/MSHIFIC L BREM/z0T A7 a7 b7 5 LD

HEEBINS Lo, B@fldo~<b) v 7 208
BETEBILIHA B DR K CRERAERERIC
PEG%0.lmg/mdifsind 5 2 & & L/,

[l
1=
S

&
1=}

—O— Pencycuron
5.00 & Diazi
~{1—Propyzamide

4.50 pyridaphenthion \ —O— Iprobenphos
400 —@— Fenitrothion

¥ —&—Isofenphos

@ 3.50 —B— Butamifos

c

g' —&— Pyridaphention

9 3.00

2 -~ O --Iprodione

w_ -\ %

2,50 & - EPN

a ----CNP

(4

‘s

2

-

]

[+ 4

1.00 L
0.50
0.00 ‘ . .
0 0.1 0.2 0.3
PEG mg/ml

Fig. 3 Added volume of PEG vs GC/MS
response of main pestcides
*1 GC/MS response=(Peak area
of substance)/(Peak area of IS}
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3. EREWOBE _ 6), *v¥7wu3Yyv, CNP, EV¥7=vFt Y,

1) ST X A1 EPNDEHEE /2 EIME 8 2 & RICESED 4 58
ERW M T BB VT, BESRENEEAT, ERH 0, ZoRDRLKE, L (Fig. 4).
£ %45 OEINERBLIC > W THRET LR (Table i, ERENEBNEEE LK VBEEICKE
Table 6 Variation of recovery with N: pressure
dry time(min/2.4m) 20 11 10 13 19
correl.*1

N, presssure 0.2 0.4 0.8 1:2 1.6

DDVP 1.00 0.98 0.97 0.97 0.91 —0.923
Methamidophos 1.00 0.99 0.94 0.93 0.89 —0.980
Acephate i 1.00 0.97 0.97 0.85 0.86 —0.921
Etridiazole 1.00 0.97 0.90 0.81 0.79 —0.984
Chlorneb 1.00 1.02 1.00 0.96 0.93 —0.902
Fenobucarb 1.00 1.02 1.02 0.99 0.94 —0.795
Benfluralin 1.00 0.94 0.86 0.76 0.71 —0.991
Pencycuron 1.00 0.87 0.92 0.91 0.76 —0.765
Simazine 1.00 1.02 1.05 1.00 0.98 —0.477
Diazinon 1.00 0.96 0.97 0.85 0.84 —0.940
Propyzamide 1.00 1.01 1.05 0.96 0.95 —0.652
Chlorothalonil 1.00 1.02 1.06 1.00 0.98 —0.393
Iprobenphos 1.00 1.02 1.01 0.93 0.94 —0.836
Terbucarb 1.00 1.04 1.09 1.04 1.01 0.024
Tolclophosmethyl 1.00 0.98 1.01 0.90 0.88 —0.846
Metalaxyl 1.00 0.98 1.13 1.04 1.01 0.205
Dithopyr 1.00 1.03 1.05 0.99 0.95 -0.623
Fenitrothion 1.00 0.89 0.91 0.78 0.77 -0.908
Chlorpyrifos 1.00 0.95 0.94 0.88 0.86 —0.956
Thiobencarb 1.00 0.96 1.03 0.97 0.93 —0.543
Pendimethaline 1.00 0.90 0.93 0.79 0.79 —0.905
Isofenphos 1.00 0.84 0.86 0.88 0.69 —0.791
Methldymron 1.00 0.99 1.10 1.06 1.02 0.373
Captan 1.00 0.97 1.06 0.99 0.94 —0.387
Butamifos 1.00 0.92 0.89 0.85 0.84 —0.934
Napropamide 1.00 0.98 1.06 1.00 0.97 —0.197
Flutolanil 1.00 0.98 1.03 0.97 0.92 —0.698
Isoprothiolane 1.00 1.01 1.10 1.08 1.04 0.503
Triclopyrbutoxyethyl 1.00 0.98 0.96 1.02 0.87 —0.621
Isoxathion 1.00 0.97 0.98 1.00 0.98 -0.001
Mepronil: 1.00 0.92 1.02 0.93 0.93 —0.412
CNP 1.00 0.91 0.73 0.73 0.61 —0.961
Pyributicarb 1.00 0.93 0.96 0.93 0.86 —0.833
Pyridaphenthion 1.00 0.89 0.89 0.72 0.75 —0.903
Iprodione 1.00 0.89 0.91 0.86 0.81 —0.892
EPN 1.00 0.88 0.81 0.79 0.76 —0.901

*1 correlation coeficient of N, pressure vs each substances
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RHFESEML TORIC bbb oY, R OEEH
B EHRTEN0.6~08kg /i EHZEEICENL DT
FHMEL THFE L TH, EEEEIRD T 2 HA
d -t (Fig.5). < OESCGEHE 0L EEINED

—O—DDVP
1.10 —— Methamidophos
—{0— Acephate

—O— Etridiazole

—=@— Chlomeb

—4— Benfluratin

~—m— Diazinon

—&— Fenitrothion

- - O- - Chlorpyrifos

«+A- - Pendimethaline

- - 0- - Butamifos

-+ ©--CNP

- @ - - Pyridaphenthion

EPN
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0.40

02 04 06 08 1 12 14 16 1.8
N2 pressure kg/cm2

Fig. 4 Variation of recovery with N, pressure
(correlation coefficient <—0.9)

0.25
0.20 il
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§ —— Nozzle-2
E 0.10 {3~ Nozzle-3
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0.05 —¥—Nozzle-5
0.00

0 02 04 06 08 1 1.2
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Fig. 5 Volatile speed of dischrolmethane VS N,
Pressure

ETICHBEIZED o, CULAERKRESDUEN
(B) »3nd % & BUERSED T 2 EEICH - f2
P L ofER» b AXRBEEOEREMRCIE, FBET
W&, b EDOBE, 0.4kg/c@DENTEIES
A&l

9) BIRBHITE & SR O

ERME DT I L 2RREMEEIEINRICE D X
HIHETLHOE LR, DDVP, = b 1) ¥
TV =, 7 oox 7EORRRM OB VRS PEE
REEIE D < Ic > TRINERDSED L.

Fh, BRERBEE~FS VICLIES, 72
VOBEEHELT, TE7=2—F, 2% 3Pk
30~50% DENNER, % DD IZ> VT $80~90%
EEINERDE & OB 10K A L L 7z

R BEOREE OB A, SRRIBEE ~F ) v
ETBELELLN, BELLBSOEARLTER
TH5ETEMNVOEBBELTVWREEZ SN,

4. FEMED» O OBEHIRBRE

1) 77 =—h, x% 3 FRXOEH

AC—2HELLTEZ7=2—F, AFIFFROD
BmHICR, EARTREBOBREEAMBEET HH, #
AETEIMTREEALERT S LOMEY D5
Ep s, EBEOINV7IGHOKEERL T, MAROE
HOEZE 1md DBRELEHEERGT LESR
(Fig.6), IEARTIRT €7 = — F BSR4HEIT/D LS
SEHTEESELE LR LOBRHICE-THED S
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