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Molecular Epidemiology of Mycobacterium tuberculosis |solated from the
Patients in Hyogo Prefecture Based on IS 6110 RFLP Analysis

Hidetaka TsuJi*, Hiroki NISHIUMI, Tomohiro OSHIBE and Masaoki YAMAOKA

Infectious Disease Research Division, Hyogo Prefectural Institute of

Public Health and Environmental Sciences, 2-1-29, Arata-cho,
Hyogo-ku, Kobe 652-0032, Japan

Genetic relationships among 273 Mpycobacterium tuberculosis strains isolated from patients in Hyogo
Prefecture between April 1998 and March 2005 were investigated using restriction fragment length
polymorphism (RFLP) analysis. The RFLP patterns of the isolates were classified into 197, and 27 of these
patterns each contained two or more strains. Clear cases of infection between patients where strains showed
an identical PFGE patterns accounted for 14 cases, which occurred such as in the same workplace, facility and
household. Cluster analysis demonstrated high similarity among the strains in two groups (A and B), and the
frequency of appearance was 32.2% among the strains for which genetic homology was analyzed based on the
criterion of >80% banding pattern similarity. The frequency of resistance to the primary anti-tuberculosis
drugs isoniazid, rifampicin, streptomycin and ethambutol among the 140 investigated strains was 8.6%, 15.0%,
5.7% and 11.4%, respectively. Group A, which contained strains showing a high similarity of the RFLP
pattern, tended to have a high frequency of resistance to the anti-tuberculosis drugs examined.
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Tablel The number of samples by year class from
Awajil district and others used for IS6110
DNA fingerprints (RFLP) analysis between
the 1998 and the 2005 investigation

Region Year class

98 99 00 01 02 '03 '04 05 Total
Awaji district 18 44 23 12 36 27 14 20 194
Other districts 5 11 26 4 17 5 1 10 79
Combined 23 55 49 16 53 32 15 30 273
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Table 2 Comparison of the number of the patients
by the age class between the newly
registered patients in Hyogo prefecture and
the patients who carried out the study for
[S6110 DNA fingerprints (RFLP) analysis

Classification Age group
0~19 20~24 30~39 40~49 50~59 60~69 70~79 80~89 >90 Total

Hyogo prefecture’’n 9 77 83 69 140 147 239 207 31 1002

) 09 0.0 63 69 (140 047 @9 207 6D
Samples; n 215 16 1 247 67 53 % 258
(%) 08 68 6.2 66 (24 (182 @60 Q05 G5

RFLPgroupA™;n 0§ 7T 3 8 5 13 5 2 48
(%) O (04 046 63 (6.7 Q04 @11 004 42
RFLPgrowpB%n 0 2 3 5 6 6 8 5 1 3
(%) O 66 63 (139 (6.7 (67 @22 (139 28

% 1;Newly registered patients in 2005.

% 2;The patient by whom age was investigated
among 274 patients who carried out RFLP
analysis.

* 3;The patient by whom age was investigated
among the patients belonging to the group
shown in Fig. 3 and Fig. 4.
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Fig. 1 Distribution of the copy numbers of 1S6110
among the Mycobacterium tuberculosis
strains tested

RFLP pattern No.
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Group GroupB

Fig. 2 IS6110-RFLP patterns in which two or more
strains showed the same pattern : RFLP
pattern No. is the same as the number
indicated to Table 3, and the number of
Groups A and B is the same as the number
of RFLP pattern in each group shown in Fig. 4.
M; DNA molecular weight marker VI (Roche
Diagnostics GmbH), St.; Mycobacterium
tuberculosis H37 Rv.
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Table3 186110 DNA fingerprints (RFLP) patterns
with which two or more patients were seen
and the epidemiological relations between

the patients who showed the same pattern

RFLP Number of | Epidemiological RFLP | Numberof | Epidemiological
pattern No. | patients | relations pattern | patients | relations
(group)* {Number of patients) | No. (Number of patients)
1A 16 Husband and wife@) | 14 3 Unknown
Contact person(2) 15 2 Parent and child
Unknown(12) 16 4 Unknown
2(A) 6 Unknown 17 2 Unknown
3 12 Parent, and child(2) 18 2 Same facility
Unknown(10) 19 2 Unknown
4(B) 3 Unknown 20 2 Contact person
5@®) 2 Unknown 21 2 Parent and child
6(B) Contact. person(2) 22 2 Husband and wife
Same place of work(5) |23 2 Parent and child
Unknown(2) 24 2 Same facility
7(8) 2 Contact, person 25 2 Unknown
8B 4 Unknown 26 3 Unknown
9B 2 Unknown 27 2 Unknown
10(B) 7 | Unknown Subtotal | 103 IPJlusbaLnd a[m]l1 \;nl %G)
1B 2 Unknown 2z Szx!:-:: pﬁlo(o gf l\ltjork(ti)
12 4 Husband and wife(2) Same facility(4)
Unknown(2) Contact person(8)
Unknown(72)
Other 170
13 2 Unknown patterns
170
Total 273
197

* The group 1s the same as show in Fig. 3 and Fig. 4

RIITT%TH -1, TODATIFTRI—D1 I FAH —
SbLODOEKE (7525 —-442X) 13, 2»516TH
D, 7525 =414 X265 3MIBEH, 443
R, e 1REME, THONLFEME, OV LFEME 208 1fE
¥, BLUBB1BETH -, £, £F%ERFLP/Y
7~ v OUESI N ORET IV —THRIFT 5 &, 4
L ETHERENE 7 v— T e A N, £DEh
THRERESZ W, 2BEOFER 7 I)v—7A, B
LT, Chd 22— PRI ISR 100% D 27 7
525 —-103@ DAL, S —TAIK3 755 —34
Ekk(33%), BLU I V—7BIc8 75 2% —31EKG
0% MEEhTVikFig. 3). Zhd270—7HOD
Bz, WENBISEII0D Y FERH A B 15 3
AKEWBRFLP/Y% —vA&RL, ZV— 7TARSEK
19Dy — vipd, Tl 7V — 7BI3SEREA15D ¥y —
vh bERENTWE Fig. 4. s 27— 7R
OEEFERVTNOEEBL SEHEE TR OHL, W
HILHERA SN - 7 (Table 2). B DL EEK TH
BHIX &, ZhlAotIKicB W TH 7 v — FIKilM T
BOMERBARENILE A, FV—TAKET 5508
BRI BEHIX 194ERR R 40 B #% (20.6 %) ©, D HIX 79
HFER10EH (12.7%) Th b, HEHX TAOEANE
ote, Tt SV—TFBIKET 538EHRIIKEMX T
23BRR(11.9%), fboHiX TI5EH (19.0%) B4 8 s 1

THD, ALRENBMEENCH - 7oh, KX & o

Wiz 57— T OERO BRI, BEKE
S5UTHEEZRSOSNEDh -T2,



4 a2 (50} (5) (38) @

Fig. 3 Dendrogram of IS6110-RFLP of 294 isolates of Mpycobacterium tuberculosis based on Dice coefficients
and UPGMA clustering : Six kinds of cluster groups defined similarity as 80% similar level were shown
under the figure and the inside of parenthesis showed the composition number of strains(n=4) in the
cluster groups. The alphabetic characters (A and B) indicated two large cluster groups shown in Fig. 4.
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Table 4 Proportion of the drug resistant strains
about four primary anti-tuberculosis drugs

RFLP RFLP
Sample*! GroupA*? GroupB*?
(n=140) (n=23) (n=25)
Resistance to n(%) n(%) n(%)
Isoniazid 12(8.6) 4Q7.40 1(4.00
Rifampin 21(15.0) 5(21.7) 1(4.0)
Mmberof (312§ 214112721 11) Streptomysin  8(5.7) 2(8.7 14.00
strains Ethambutol 16(11.9 3(13.00 3(12.0)
Fig. 4 Strains of the two cluster groups (A, B) to One Drug 32(22.9) 6(26.1) 3012.0)
which the genetic homology between Two or more  8(5.7) 3(13.0) 1(4.0)
strains showed 80% similarity as the result *1 ; The strain by which drug susceptibility was
of cluster analysis.M; DNA molecular weight investigated among 274 strains.
marker VI (Roche Diagnostics GmbH), St.; * 2 ; The strain by which drug susceptibility was
Mycobacterium tuberculosis H37 Rv. investigated between the strains belonging to

the group shown in Fig. 3 and Fig. 4.
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Absorption of Antimicrobials to Soils and their Bioavailability
Nobuyuki TAKEDA *

Life Science Division, Hyogo Prefectural Institute of Public Health
and Environmental Sciences, 2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan

Three groups of 11 antimicrobials (2 tetracyclines [TCs], 5 quinolones [QLs], 4 sulfa drugs [SDs]) were
determined their sorption coefficients Kd (the ratic of the antimicrobial concentrations in the soil phase and
in the water) from a batch experiment using a rapid and selective HPLC method developed for this purpose.
QLs (oxolinic acid, ciprofloxacin, sarafloxacin, danofloxacin, enrofloxacin) displayed the highest Kd values
(range: 26—3385), followed by TCs (oxytetracycline, chlortetracycline. range: 57—729). SDs (sulfadimidine,
sulfamethoxazole, sulfadimethoxine, sulfaquinoxaline. range: 0.4—5.4.) appeared to have little sorption
affinity to soil particles. These results show that QLs and TCs can be considered to be immobile, conversely
SDs highly mobile in the environment.

Capacity of the soil to absorb the antimicrobials was estimated to be 8 mg/g, suggesting the soil possibly
plays as an environmental "reservoir” for antimicrobials. Also the soil/antimicrobial complex was examined
on its bioavailability in terms of microbial growing inhibition test with a tester stain Bacillus subtilis. A
linear relationship has found between the amount of absorbed antimicrobial and the inhibition zone diameter,
showing that they are still biologically active and possibly plays as an ecological "reservoir” for antimicrobial

resistant bacteria in the environment.
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Table 1. Distribution coefficients, Kd (L kg-1), of antimicrobials for two soils.

Incubation (min) Soil A Soil B
TCs oTC CTC OTC CTC
1 8 32 23 38
10 26 88 138 181
50 51 153 368 359
120 57 336 613 729
QLs OXA CIP SAR DAN ENR OXA CIP SAR DAN ENR
1 4 33 19 57 36 36 213 94 287 180
10 12 169 91 277 224 208 697 376 857 715
50 21 371 185 667 560 496 1612 870 2160 1610
120 26 527 236 867 772 817 2794 1348 3385 2906
SDs SDD SMZ SDM SQX SDD SMZ SDM SQX
1 0 0.4 0.2 0.4 0.6 0.4 0.9 1.7
10 0.3 0.3 0.4 0.7 0.7 0.5 1.1 2.9
50 0.3 0.2 0.4 0.6 0.8 0.4 1.3 4.1
120 0.3 0.2 0.4 0.7 1 0.7 1.5 4.1
22hrs 0.5 0.4 0.6 1.1 1 0.4 1.7 5.4

Antimicrobial and soil (10pg/g excet for CTC (20ug/g) and DAN (3ug/g) were incubated in 10mM
CaCl, for various length of time. Values are mean of two replicates.
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Evaluation of Air Temperature measured at the Site established in
Rooftop Gardening

Masahide AIKAWA'*, Takatoshi HIRAKI!, Jiro EIHO! and Takeyuki SONODA:?

U Atmospheric Environment Division, Hyogo Prefectural Institute of Public Health
and Environmental Sciences, 3-1-27, Yukihira-cho, Suma-ku, Kobe, 654-0037, Japan,
2 Air Pollution Control Division of Hyogo Prefectural Government,

5-10-1 Shimoyamate St., Chuo-ku Kobe, 650-8567, Japan

The air temperature was measured to examine the mitigation effects of rooftop gardening on air temperature by
using buildings with different surface coatings of rooftops. The air temperature measured at the site with a rooftop
garden (Site C) was lower than those measured at other sites where there was no rooftop gardening. Site C showed
a lower air temperature than other sites from early-evening to early-morning (15:00 - 6:00) in the summer season
and in the afternoon and at night (14:00 - 8:00) in the winter season.

I INTRODUCTION I MATERIALS AND METHODS

The urban heat island phenomenon has been 1 Monitoring sites
intensively studied with the objective of limiting 1.1 Monitoring site
thermal pollution in urban areas all over the world Air temperature was measured at four sites on
1=% Alteration of the earth’s surface property as the roof of three buildings of the Hyogo Prefectural
well as anthropogenic waste heat is the main causes Government: No.l, No.2, and No.3. The distance of
of urban heat island phenomena. Rooftop gardening each building is as follows: No.1-No.2: 100 m,
is considered one of the effective countermeasures No.1-No.3: 200 m, and No.2-No.3: 100 m. The
to this urban heat island phenomenon. Some conditions of the sites such as the height of the
examinations of the effects of rooftop gardening buildings are summarized in Table 1. The flowering
have been carried out® ™ and heat balance has been grasses were planted on the roof of the No.2
also studied *. Furthermore, numerical simulations building, and replanted twice a year. A solar
have been carried out™. Air temperature was photovoltaic system is installed on the roof of the
measured to examine the mitigation effects of No.l building; therefore air temperature was
rooftop gardening on air temperature by using measured at two sites on the roof of the No.l
buildings with different surface coatings on the building: near the solar photovoltaic system and 25
roof in the study. m away from the solar photovoltaic system. Air

temperature measured on the roof of the No.3

building was used as the control of the other sites.

IRSBRIEY 2 AR E Outlines of the roofs of each building are
* BiRIEEKSE © T654-0037 #F HZHBXITEA]S3-1-27 illustrated in Fig. 1 and summarized in Table 1.

LR BRI AR 2 v 5 —
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Table 1 Outline of roof each building

RERVR#EREMEHNL Y 7 28 §45, 2007

Elevation above Height above Total area Material of Area of solar Area of

sea level .ground level foundation bed photovoltaic system gardening
m m o o o
No.l building 55 53.6 2032 concrete 81.3 -
No.2 building 55 53.4 1149 concrete - 260
No.3 building 55 59.9 1578 concrete - -

No.1 building

Solar photovoltaic system

No.3 building

Fig. 1 Outline of roof of each building and
monitoring sites.

1.2 Survey area
The

Government -

of
No.1,
located in Kobe City,

buildings the Hyogo  Prefectural
No.2, and No.3 --

Hyogo Prefecture,

are
Japan
(Fig. 2). Population and industrial activities are
concentrated in this area, and there are many
commercial facilities and roads with heavy traffic,
resulting in one of the most urbanized areas in

Japan.

2 Data acquisition and data correction
2.1 Data acquisition
Air temperature was measured on a 30-minute

basis, and the air temperature measured on the

hour every hour was used for analyses. The 30-
minute base air temperature was measured by a
thermometer (TR-72U, T&D Corp., Nagano, Japan)
calibrated with a thermostat and installed in a
simple naturally ventilated thermometer shelter
(CO-RS1, CLIMATEC Tokyo,
positioned about 1.5 m above the rooftop.
Air since
December 2005. The data from December 2005 to

Inc., Japan)

temperature has been measured

January 2007 was analyzed in the present study.

Hyogo Prefecture ,; Jf‘

0 '\‘l "Nuuapmbﬁgi JAPAN
o RS 5 ;‘é;éi
M. A

Fig. 2 Location of Kobe City, Hyogo Prefecture,
and Japan.

2.2 Data correction

As summarized in Table 1, the elevation of the
sites was different, thus the air temperature data
was corrected by a moist-adiabatic lapse rate (0.6

°C/100 m) when the data was compared.

3 Rooftop gardening
of

employing is summarized in Table 2.

A Dbrief description rooftop gardening

II RESULTS AND DISCUSSION

1 Monthly mean air temperature

Fig. 3 shows a time series of the monthly mean



Table 2 Brief description of rooftop gardening

Vegetation D;gi}:t;f Condition of watering
Method Frequency Amount a watering / m
cm Summer Spring, Autumn Winter Summer Spring, Autumn Winter
South-facing side Flowering grasses 7 Manual 4 times a week 2 times a week once every 2 weeks 7-8 4-5 Less than 5
North-facing side Sedum 2-3 Manual - - - - - -

air temperature at each site. Some differences can
be observed in each month although the air tem-
peratures seem to be similar values. In addition, the
differences appear to show seasonal variations in
that the air temperature at site D was higher than
those at other sites in the summer season (June,
July and August) and the air temperature at site C
was lower than those at other sites in the winter

season (December, January and February).

—— SitéA —9o— SiteB ~--®* SiteC ~x"~ SiteD

35
&
=
[
5 25
g
D
j="
g 15
=
<
3 \O
288288888 z28885
3 S 8 B » g 3 WAL >0
REZ33553758:248
Month
Fig. 3 Time series of the monthly mean air

temperature at each site.
2 Difference in air temperature
Fig. 4 shows a time series of the difference in
monthly mean air temperature between sites A, B,
C and site D. The difference in air temperature
showed a negative value, meaning that the air
temperature at site D was higher than those at
other The the air

temperature at site D is unidentified. In addition,

sites. reason for higher
the difference in air temperature between site A and
site D was close to that between site B and site D,
furthermore the difference in air temperature
between sites A, B and site D was smaller than
that between site C and site D, showing that the
air temperature at site C was the lowest among the
four sites.

The difference in air temperature demonstrated a

clear seasonal variation:

smaller in the winter

season and larger in the summer season.
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Fig. 4 Time series of the difference of the

monthly mean air temperature between the
site A, B, C and the site D.

3 Diurnal variation

Fig. 5 shows the diurnal variation in air

temperature at each site in August and December
2006.

In the diurnal variation in August, the air
temperature at site D was always higher than those
at other sites all through the day, particularly in
the On the other hand, the

temperatures at sites A, B and C were similar from

midday. air
7:00 to 14:00, while the air temperature at site C
was lower than those at sites A and B from 15:00
to 6:00.

In the diurnal variation in December, the air
temperatures at all sites were close to each other
from 9:00 to 13:00. the
temperatures at sites A, B and D were similar all

through the day. On the other hand,

Furthermore, air
the air
temperature at site C was lower than those at
other three sites from 14:00 to 8:00.

The diurnal variation can be summarized as
follows.

1. Site D showed a higher air temperature all

through the day in the summer season.
2.

Site C showed a lower air temperature from



early-evening to early-morning (15:00 - 6:00) in
the summer season.

3. All sites showed a similar air temperature in
the morning (9:00 - 13:00) in the winter
season.

4. Site C showed a lower air temperature in the
afternoon and at night (14:00 - 8:00) in the
winter season,

The summary on the diurnal variation in air
temperature likely indicates that the effect of the
rooftop gardening easily appeared in the air
temperature at night not only in the summer season

but also in the winter season.

— 0608 SiteA 0608 SiteB —*~ 0608 SiteC —*— 0608 SiteD
"""" 0612 SiteA -~~~ 0612 SiteB -2~ 0612 SiteC --x-- 0612 SiteD
35 18

T 14

T 12

r 10

Al temperature in August C
Air temperature in December /°C

N
w
o

[
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f= [=3 (=1 (=3 [=3 [=3 (= (=1 (=1 [=3 [=3 (=

S & & & S & & & & S S &

o o < o 3 (=) o <t o 0 (= o

(=1 [=1 (=] o o Ll —_— — — — o (]
Time

Fig. & Diurnal variation of the air temperature at
each site in August and December 2006.

Iv. CONCLUSION

Air temperature was measured to examine the
mitigation effects of rooftop gardening on air
temperature by using buildings with different
surface coatings of the roof. The monthly mean air
temperature measured at the site established in the
rooftop garden (Site C) was lower than those
measured at other sites where there was no rooftop
gardening (Sites A, B and D) all through the year.
The difference in air temperature between site C
and sites A, B, and D was larger at night than in
the daytime not only in the summer season but also

in the winter season.
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Characteristics of Deaths from Suicide in Hyogo Prefecture

Yoshitomo OGASAWARA*, Norio OKI, Mikike YAMAGUCHI and Mikio MAEDA

Project Planning and Information Division, Hyogo Prefectural Institute of

Public Health and Environmental Sciences,

2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan

Mortality data of suicide in Hyogo Prefecture were analyzed about both secular distortion and characteris-

tics of the region. The trend of suicide in Hyogo Prefecture was tended almost equal to that in Japan. The

number of suicide for the middle age increased after 1998, while that for the elderly decreased. In some age

groups less than 40 years old, suicide was the main cause of death. The peaks of mortality rates in urban

areas were observed in 1998-2000, while those for other regions were observed in 2001-2003. The decreasing ten-

dencies were not found in any regions. For males, empirical Bayes estimate of standardized mortality ratio
(EBSMR) of suicide revealed high tendency in the Shiso region and the Tanba region in 1998-2005. For females,
the same tendency was revealed in the southern part of Awaji region. It was thought that these results might

have been caused from the level of urbanization.
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TERR & OHUBABAS TR 7R T,
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Table 1 TZHMED [TRKER] & HREBSMR &
FEARBEE WO RMAH. L L, #MEL D 5ELE
EEBRVEE T, EFORVEE~ORELHELS
<, BENFBIGOHIBMENTAKIERE B E DB
BEZRC LW RN EZ o b, HIBTDRIEMR
REGERTEMREZERB/ AL TERELNEDOH
BE (r=-0.631, P<0.001) ichsIEhd bRl
N5 Z2I7T, BMERERE/ AZHIEEHE LT,
TARKEREGREBSMRARHEREST LI EC A, &
ERIEOHEBEMNED Stz (Table 2). CDEE®S
[R¥ELBFRIEENES S| CENEL LN,

Sk, BERERA SN HRIc >V TRR A KE
THRNENS B, T, SHEOKRFNEHOREL G TR
<, I OREDBEEEL ELHEH S OBRETEITS C &
&b, BRIcBEaREEHRAL, RN ERE R
RICOBWTTOWLSEBH D EEL NS,

ik, SEORIFTIR, I CHEZRICEAR TS
PR OATHETX S THRET Lo fos, TENICEES 218
BRHUsc B W T, MR ORI AR 2O EEITIE &
NTLE->TLWATHREM A H S T &2 FRBEL T L
VEMWH D, F£f, BFEVHIHEBHOHEH ESMRO M
BE DulEs 5 FHUEDF - s HTEEINET
by, T IHEBTHEML TV AR E & EOMER
KHENTLE > T A HfEENH 2. TDLDITH,
ARSI L A TREL 185 & D REEEHROE
ROV ELEZ B,

v E =]

FERICB I 2 ARIC X AT ORFEEL, Hillis

WWDWTHENT L7 R, LT &85k - k.

1. B2A0a%0ERE LT, 2ERE3EFRET
b3, BHMETHLOLTWE—F, 1998FELIFKE, hiE
BTHEMLTWA, i, 0FKEOFERETIH,
BT RER T & 5 FEMBERAE .
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Fig.9 Map of empirical Bayes estimate of
standardized mortality ratio (EBSMR) of
suicide, Hyogo Pref. (1998-2005)

Table 1 Relation between EBSMR of suicide and
social life index (n=41)

Correlation Correlation
male coefficient coefficient
Population dencity .17 Moroiece sipmnt amant g g5

person
Maber of people a family 0.337 «  Commodity sales amount /person  -0,248
The rurber of agricuiture and
Divorce nurber /1000 pecple  -0.296 forestry industry maragenent  0.456
body /person
, . _ The number of doctor N
Single home ratio 0.228 /100,000 reon 0.008
haed sinale body hone ratio 0073 e nunber of hosital 0.195
/100,000person
Ratio of population of senior The nurber of clinic
citizen {65 vears old or more) 0.550 - /100,000person 0.049
Ratio of senior citizens of . The nurber of "
living alone 0.108 sickbed/100,000person 0.1
Total city town production 0,161 The nuber of clinic 0.981
(1000 yen)/person : sickbed/100,000person .
City townsman income (1000 N The mumber of mental disease
ven)/person 0.294 fioor /100,000person 0.076
Ratio of comolete wemploment -0.035

001 2 K005

Table 2  Partial correlative analysis result in
EBSMR of suicide and ratio of complete
unemployment (n=41)

Ratio of complete
unemployment

GCorrelation 0.399 =
EBSMR Significance

probability 0.011¢

(both sides)
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Field Survey of Mosquitoes Associated with Control Measures to
West Nile Fever in Hyogo Prefecture (2006)

Tomohiro OSHIBE! * , Masaharu FUKUNAGAY® , Tetsurou INAMOTO! ,

Masatsugu CHIKAHIRA! and Masaoki YAMAOKA!

U Infectious Disease Research Division, Hyogo Prefectural Institute of

Public Health and Environmental Sciences, 2-1-29, Arata-cho,
Hyogo-ku, Kobe 652-0032, Japan

Surveillance for West-Nile Virus (WNV) in mosquitoes was performed from June to September, 2006 in
Hyogo prefecture. The mosquitoes were collected by the dry ice trapping method using CDC light traps in this
research center (Kobe), Takarazuka, Fukusaki, Yashiro. 3,477 mosquitoes from all fixed trapping points were
sampled. These mosquito samples have tested negative for WNV. The species of the collected mosquitoes were
Culex pipiens, Aedes albopictus, Cx. tritaeniorhynchus, Anopheles sinensis, and Armigeres subalbatus. From

this result, we supposed that Cx. pipiens and Ae. albopictus were dominant species in urban area (Kobe,

Takarazuka), and Cx. tritaeniorhynchus was dominant species in suburban area, especially paddy area

(Fukusaki, Yashiro).

I FILoic

LR MFANVBOFETIE, 199F =2 -3 -2 T
DEBEFEEZFRICZRIIAL, 2003FICRT 5 A7
AR CIEKRABED BIESBICEMN - 20 P, 200640 7
AU ABERI BT S EBFRII4,2609A, FTEEHIZLITTAK
ZEL,D 2001 GERARE L THFLBEESEVLT WS,

: T652-0032  HATHIREX R HET2-1-29
SRR RREM AR 2 v 5 —

PUES WO 2 R
OB RIRRER

CORBERTH BT IR M FA LT AR (WNV) i,
BRFAICBWT200EL Lo B & 0FEFEL Lo o]
TRERMERINTH Y, ZEEORPENT Z &
BREBHETHZ., ZOLDWNVEEAL I E,
RUBOFE LI, NOEEIC X D BIUBE D - 7]
BEMED & 2N OTEE AP M ICHE LIRS RE A R E
TENENRSLY, SOEAHERORE R VA, H
FHBERICBY 3EFERE LTHOY -1 5 v 2%
KHEL, HiSicOA T 2O, SRRE OE &4
TLC, WoRMEEPLZoRERMIcEBRL T &
REETH 2,

HEFELE, ChooT EA2 BT I TRERICBIT S
WNVIZBET 24—~ 5 v 2BLUCERNTHRICER
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1. SEHELR S & OfElA
1.1, B5i e v ¥ —E RO EHERT

20064%E 6 A 1 A2 510308 % TOATIEIC DD
BN BERERIAN 2 v ¥ — GHETREX) BtR
(Fig. 1) @2 rEix B8 & LTERL .
1.2. BN 4 ERo—XHEEHE

TA»LI0A E coait10E (784, 10, 24H, 8
H1, 7,218, 934, 11, 2580, 10 2H) btk
Pt vy —, KEREE, &, BHERELEERO
i (Fig. 1) ©2 g 2% EmE LTER LK.
Ry, HEEY - ORI Lo ERED 2 0
NOREREEEB LK.

2. WOREE

WOMER, CDCFA b b v 7 (John. W. Hock
Company) 2fHL, F34 74 2A%5F51F&LTH
U7, REERTE, BF3it v 5 —EA T IR2405RT &
L, BN 3 > OERERBETIIIN48RE- & L.

3. WOEDRE
HELCWNREYERINT I2MNOLE, SIESS O

Fukusaki

Yashiro
Takarazuka

Kobe (this research center)

Fig.1. Map of the 4 fixed trapping points of
mosquitoes

TEEN RFEFREFFENE L v 5 —1LE $4 5, 2007

ERERICESVWTRE LK, £/, 7H1xh (
Culex pipiens pallens) & F #4 =5 (Cx. pipiens
molestus) BAREXFIBTERL VD TXTTHA
x4 (Cx. pipiens) & L CTHEL .

4. T4 INVABE

ERBOWENESE L 2%, s0ltow s 1 7~
(1#E) ELTe427vFa—TIcAR, 0.2% ¥ ¥
BTV VN vERERER 2 T0umMA T L F £ - X
Vawh— (LHEHM THPRLTHAE L BEO
= E7E D 5 QlAamp Viral RNA Mini kit
(QIAGEN) % H W CHiIH L 72RNAIc> W T, RT-PCR
B L D WNVOEGHIH S L UOWNV, BARKZE Y 1 v 2
HBEONS 3 TRHEOBEFHEEEZT-7. HHLALTS
42—, YA MFANVTA N RFEREREY =2 T
v (ENLBESMERFFIRT) P Uk,

m ¥ £
1. WoOMERHEH
1.1 Rt v & —EROTEHHERE

Gt oBE CHES DL 3 L 3380CTH -
7z (Tablel)., 1HWEHLH OWOFEIGHEHITH]
FLEMEDISBILTH -7z, WO, B AV Y=<
# (Aedes albopictus) M63.0%THREEL, IRVWTT
A4 h369%, I H Iy T A A xHh (Cx
tritaeniorhynchus) 750.1%DIETE - 2.

IREHL 0 O EBENEL KT 2 &7
A T AHMBL08ETH > DI LT, SHEOFEETIE.9
&b L, —F, £ hRY Y4 REMEL DML,

20055 & 20065 D B OHEHKOHERE (Fig.2) 2R
&, W05FER PRIV AMNOA, 7HAZHDE
AlRE—-27 &KL L, 20063k PRV Y =R
MTRICE =7 &R >keds, ThHA h CIRIFFER © —
PJRAELAEM S RV VRH, THA T A
MERBOEB RATE LRSS EL TV,

Table 1. Number of collected mosquitoes at the

fixed trapping points of this research center
(Kobe)

2005 year 2006 year

Species Mosquioes

(No)
990

Mosquioes(No)
/Collection days

Mosquices(No)
/Collection days

Mosquioes

(No)
493

(%) %)

Cx. piplens (57.1) 10.8 (36.9) 6.9

Ae. albopictus © 740 (427 8.0 844  (B3.0) 118

Cx. tritaeniorhynchus 4 0.2) 0.004 1 .1 0.01

Total 1,734 188 1,338 188




Table 2. Number of collected mosquitoes at the 4 fixed trapping points

Mosquito species (%)

Ae. albopictus (%) Cx.pipiens (%) Cx.tritaeniorhynchus (%)  An. sinensis (%) Ar. subalbatus (%) Total

Takarazuka 69 2 27 28 0 Q) 0 Q) 0 Q) 96
Kobe 321 an 97 (23) 0 Q) 0 ) 0 0 418
Yashiro 117 @ 23 (®) 329 (68) 18 D 0 0 487
Fukusaki 125 ® 109 N 1,153 (75) 163 am 6 (0.3 1,556
Total 632 (25) 256 am 1,482 (68) 181 M 6 (0.2) 2,557

1.2. BN A ERO—Xi%EHA

BN 4 rFrOERTHIE S N &5T3 5 FEEH2,55
T TH -7z (Table2). ZOFEHEIEZWIEKKa Ay 7
HAxTH (58%), E bRV vH (25%), THAL T H
10%), v+ ~< 555 (Anopheles sinensis) (7 %),
A4 2 vvYTHh (Armigeres subalbatus) (0.2%) T
H -7z,

ERBNC RS &, FEESTRBE SN I96T &
B, v baYyeHh (12%), YHAL xHh
(28%) D 2FHTH - k.

HgEt v ¥ —ERTIHIBERHE S N, WOHMKRIE
BOESEFUCe b2V vy <h (T1%), THA4 TH
(23%) o 2, s 5O &ML Tz,

HERTRBTIHES L, ZWHIRa A THAL =
H (88%), bRV eH (4%), TALTH (5%),
VI F IR (4% DATEHCTH -

BIRERTIE 5 H506ILiE S N, T ToRE
HBIUOEE R OE P>, WRRaIFITHA = H
(75%), v+»r=ssh (10%), e bzxavv=hn (8
%), TAA4LH (1%, 2F7 0¥ 7H (0.3%) Th-
fo. WOMEREE, HESLEUS a7 AL 2 H
BoEL, KEREM ESNZaHyTHA T H, v F
NTF T HTEEDISYE LGB TV,

ShlfgRasnk s BEONDOS %S, 7A4 2 H, £+
AVYTABRERTRDON, IHFITALI T HB &
VY Fn =2 s5hRERBLUOHESOA, £47 0%
7 H BRRIFERD S THRE SN,

250

LN 2005 (year) 2006 (year)
5 200 N —&~ Cx. pipens 20.0 —8~ Cx. pipens
\ —8— Ae. albopictus ~—4— Ae. albopictus
15.0

150

Jun.  Jul.  Aug Sep. Out. Jun.  Jul. Aug. Sep. Oct.

Fig. 2 Monthly collection number of mosquitoes in
fixed point of this research center(Kobe)

2. W5 OWNVEH

HEINLTRTORICBOWTWNVELZFB LU 7
SETANVAEBETRERESNRGEH - 12,

v % £

Wty sy —EEATO 1 v— X v AT L - EHEER
BTHE, FFEELEHICE VAV Y ETH4 2 H 056
EeED99.9% % 50 TEYD, B CTHESINOSH
FERLE. e hRYY<HETH AL T ORI,
AR EHRDB ET AL T/ HBT.1% 5 536.9% ~ & R
L, E bRV Y= A342. 7% 563.0%~ LML /2 /-
DEEOLRSYEL U, T, BRloBENO#EE T
B, e b2V V=H, THLALHENFND Y — 7 15
FERELELB TV, Thid, 2hEFLoXoES
EHEERE (RE) MR EPNOHROREETHE
B KR BERBZCE, £, MEOHHOREF IR
ARTHBKOERE (BKE) SLoRBEERICXLD,
ENENOPDORERPCEEPIREKEH LA LITL
2H0DEEZ LN,

BRN4 rFOERFBERAETE, 2TOEAL LT A
AzH, c bRV Y2ADBBED SN, HIEDIAESD
REY THARCETOER» RSN, RER LB
ZT BARRNOEETHEROBRIMEY shTHD,
N5 DPMMIAKR= X, NLEZE, HKE, TREsE
TEHAET HHELERT L, BRNTHEUDEE
DWEES Z A RLE LTESHISTHLTWVWAC
EMEZ SN

—%, B LUERESTOROHERER» S, Th
5 O/KEHIF I B 2T TR, KBEREED a4
FTAATH, YFNRTSARMAT, THA T H,
EMAYVCTHBBELTWARIENEL SN, 4T
A, =Y T AFHOTEFI I o 0H &K VWEF
ERAT ALV 00, BROKHIER DI E O
FEREZRLE U THBRWAEICATR L T0 2 6D &
Hl&nt,

SEIORETREAND 4 ERC> W THEREET-



7ois, & D ARRNBOEIKEEEET 5 bicil,
W OE SHPEHE KNG #P L, BEkhoBERE
DA STRHRER CGRAER) BELHE TITHIHNE
nH 5.

SlEFFEEI NS BEORE, fh b WNVOENIC
BS54 2alfelibidb 20 L ahThy, WAL H
BXNTAALH, EbRAYVY=H, &5 VIZKAHR
BB OMEI TE b~ a s T AL T A HBWNVD
EHBICEETHIEEL LN

IS B L USHOFERT~5 ) 72 ENT 3 v+
<55 A BEE LTS, SHES N, FRNTIR1947
FICHY12,00080 =5 ) TRESHRES LY A, 0
BHMEBOSECRED L, BERERNOBRERAE IHE
ENTWIEW, U LY otERE, s TEMNMD
BhoFTRBLNIIEND, 5%, =5 TORER
EFENC SEET ZLENDH B,

¥/, BRBLIUOHESLOSBARKEY 1 L2
(JEV) %2ENT2aH97hA hMNE {HESIE.
T2 DT> TV B HARBRKRITFHHAE TR, ERNOH
BE» SIEVIEXT 2EANETFREEATHES, 0
TEDHEARE LCIEVHBERR THBE SN TE Y, K
G DRI & JEVICRARS 3 AR D72 s 5 475
TELTVWEIEARLTWS, 2005FLIE, BARME
7 F v OEBIEBENTONR > 3 ~48ET
DAKRRRT 7 F v OBRERSEHL TED, AARKE
BEMSWENT2EFI005. 5%, 77 F Vi
BRADTLE LBERESREAR LS NER SR
V.

NELUCHEOWNVOY -4 35 v 23, 2FOH
BERTITORTOEH, 50 & 2 AWNVRERICEA
LV EERITV. Lrl, RE L TdkiE dus
KRITHERO TV R T Ens, SR LF XX — N1
5V RAETY, FRETHHEONOSMKEETET
51, RENSHEAROHEEEN > TV KENH
5EEBEZ LN,

V £&8

EERICBTAWNVIRETE Y — X 5 v 2B LY
ERmEicERd 2 oamoEEE2EHNE LT, &
I, #, £&, iRy — (FHF) O4ESTHOY —
NA T UREToR. ZORE, 5 AT LA
HEan, WNVBREERT- & rkaniih- 1.

SR BEREMEN LY v 5 —E $45, 2007

05 FEHOM MO SWNVOEMNCBIS T 3 affigit
WHBEINTEYD, FicHlmiRce (lgRshicT
A TH, & RYY 2 ARKEMFTBEOTETE -
PaARITHA T HBWNVORBILEETH 3 LEX
L.
# B

FREOZITIC Y VI ORE, FHEE v1 VAR
HEFORINSHHE, #8842 L Cvil L KK
LRI Y 4 VRO 238FE 54, 5115
T, AFEOCERE, BEEL VR EZLE
BRmER, BAEEEEROBEKREDOH 2, AHARIC
WAV & LER, 7, o, BIEREEE
ET O RIS S L OFH - AEIEAEROBRE O F &~
CEE O LE T

X &

1) BiR—BB: v b+ 1 VE
53, 1-6 (2003)

2) SHERE: v AN FANIANROKERA &
WATHERE, HIEHE, 48, 252-260 (2004)

3) CDC: 2006 West Nile Virus Activity in the
United States.
http://www.cdec.gov/ncidod/dvbid/westnile/surv&
controlCaseCount06_detailed.htm

4) /NREEHEM 0 v = 2 b 5 A VEMEASICEE S B 4 A
N5 4 v, pl-15, ENRGAETRT, B (2003)

5) MEER, BkER, EHEE, PR LEE
KBIETDY LA F A NVBRDO-BRE L CERL
WOMERE. THEEVREREMNENR LY s -
%, 3, 19-24 (2006)

6) SIEFE, MR, FEE—, ENER, AHEWME,
RY#, BERE  KRFcB8T 392 b+ 1 %
RICBHT 204 —~1 5 v 2 CERIGEEIRE).
KR A #EHETER, 42, 57-63 (2004)

T) SIEEE, ARB: YT A M F AN AV RARE
BB~ =2 7 VVerd, p7, ENLRYERTFT, =H
B (2005) »

8) RRAVAEHE#, pll-14, ERPEEHFLHT, HE
(2002)

BA ™ A VAL,



[/—F]

THESREMNOSRES Ncstix, BEEEERT (stx,:)

REEBEERESMY (STEC) KBEO128:HNMOD MK
HOBOET Rl M8 Gk B ORLY Ok M B AR
Moo #® O E ¢ K R

Characteristic of Escherichia coli 0128 : HNM carrying Shiga Toxin 2

Variant (stx.,:) Gene from Diarrhea Patients

Tomohiro OSHIBE!* , Masaharu FUKUNAGA!® | Takao OOMACHI? ,

Tetsurou INAMOTO! and Masatsugu CHIKAHIRA!

U Infectious Disease Research Division, Hyogo Prefectural Institute of

Public Health and Environmental Sciences, 2-1-29, Arata-cho,

Hyogo-ku, Kobe 652-0052, Japan

? Kakogawa health and welfare office

We have isolated Shiga toxin (Stx)-producing Escherichia coli (STEC) 0128: HNM from the feces of 2-years-
old child suffered from mild diarrhea. As a result of PCR and PCR-RFLP method for stx genotyping and
presence of virulence-related genes, the siéx genotype of the STEC 0128: HNM isolates were Shiga toxin 2
variant f (stx:¢). The isolates were positive for eaeA gene, intimin type B and negative for aggR, bfpA,
astA, hlyA gene. Although the Stx production of the isolates weakly reacted with VTEC-RPLA, the Stx
induction of them by Mitomycin C (MMOC) treatment could get strong reaction with it. It may be one of the
rare cases that STEC O128: HNM carrying stx.: gene were isolated from the infant patient.

I [RLEHIC
EHBREAMABRRE (STEC) RAVERE L VIEHE,
TR, BRIMEZRE S MIMERBR 25 & L, FiEk
9§ % SEIMERBIEIEREE (HUS) PRER &0 &M
IEEFEIRETH 5. ENTHBEES W2 STECO MET

* BURBIEESKRIE « T6562-0032 R EEX R HRT2-1-29
TR ERRER AR 2 v & —
RS /O 2/ &
# B IRFER

i, O67T¥HLL EcHEMAEIcZ <, R\ 026, 0111
DAL >THBY, INSEGE L L2440 9E LI LA
HOTWEDY, L LEKS, ThoADMBER %R
& BIEGIP staZE BB IZ T A RE T 2 STEC DR G
fle e oFHsEIhTv 3,

20055F 1A EEEANTRED MRAEZET 20205
st BRMBELT (stxae) 2HRE T ASTEC 0128 : H
NMAsorgfs . COERMEERTRHEE OPCRRE
ELTHFRMBEALTWAHR T I 4 < — IKdXEE T,
% 72RPLABECIHEEER (Stx) #RELAL OO,
ZTOIMmIE L - 4 SR TRREAERL 7.

BA B ONEBKOMERIC>WTIRITL, X514 E
B U festo BERAEET 8 L UStx L BEN GG LS



Table 1. Oligonucleotides used for PCR amplication

EEEVERRESENENT L v 5 ~£E 545, 2007

Taget Primer Sequences Lengh of PCR product Reference
. 5-TAA GGA TTT TGG GAC CC-3’
St Lin-all 5-TTT ATT TGC AGC CCC CCA T-3' 900bp 2)
. 128-1 5-AGA TTG GGC GTC ATT CAC TGG TTG-3 1980 .
Staiy 189 §-TAC TTT AAT GGC CGC CCT GTC TCC.3' p
voos CaGAF 5-GAC CCG GCA CAA GCA TAA GC-3 a8t 0
cacAR 5-CCA CCT GCA GCA ACA AGA GG-3 P
aggRksl  5-GTA TAC ACA AAA GAA GGA AGC-3
agglt CCRkas? 5-ACA GAA TCG TCA GCA TCA GC.3 253bp 5)
oo BEP 5-CGT CTC ATT CCA ATA AGT CGC-3' 26t 6)
i2 BFP-2 5-GCC GCT TTA TCC AAC CTG GTA-3 P
Lo BAST-IS  5-GOC ATC AAC ACA GTA TAT CC-3' L6 .
EAST-1AS 5-GAG TGA CCG CTT TGT AGT C-8' p
hlyAl 5-GGT GCA GCA GAA AAA GTT GTA G-3
hiyA — piyad 5-TCT CGC CTG ATA GTG TTT GGT A-3' 155bp 8)

ZREBFUCOVTHRET L 720 THE THET 5.

I #HLFE

1 FAEEE

20055E11H 6 B, BRAEFED 2 %B ENERE O T
(BIERE) 22 LEERMEZ2 L0, EEREKE
EBWTHIEREZTT - 12858, 11A10H, 4B ES
BREEMERBROIZ8ARah, ¥t vy —itlH
HEMRDMA S e, EMEREcCIEESETRET
H0, TOROEFEOIEREZEL BIAYEERE T 5 C
R ERmLk.
2 OEEERE

EHBXUI4HIERH S W e vy 7 — A sh7z 2
# (05E058, O05E060) %L/, F/, BHuHE s
L CEEBHRMSTEC 0157 : HT % (stx, +stxq itz
FRAEK) ZMEHL .
3 HALEHIREER B & O ITEE SRR

HAEFHEREASR TSI, LIM, VP, LIM, CLIGH:H %
AV CHERRBRAETY, sk o vilglE, 73 /Bl
IRER, $EDBE O IRMERAREIT - 1o, MBS B ER
AR ORIEABE CRFEIME (7 v 2 £ 2HVvTHE
HEL fe.
4 EEFRIRSMER

FHIRSZMRERE, £ v 70 22 (HEARI FUFa v
Frvy) EHOTIRET 4 2 7 ETEBL . AER
{213 ampicillin, gentamaicin, kanamyein,
tetracycline, ciprofloxacin, norfloxacin, cefotaxime,
cefazolin, chloramphenicol, fosfomycin, nalidixic
acid, sulfamethoxazole/trimetoprim @ 123 &l % F \»
7e.
5 StxEEAMEER B & Umitomycin C (MMC) i &
5 ERELEFEHER

HEMAEMMC (BHBES50ng/mD) R’iNb 5 W IidJE
BINOCAYER S (7> #4:0F) ©37°C, 185FHIRER
2L, B8R, EEEERRE Lk, BROKHE,
WZES Ty 7 ABERBK L3 RKBEE~No b+ v v
tHH* v FVTEC-RPLA (F v 74D 2H0 i,

6 Veroffific & 5 #NE it ER

k2 CAYE B <T37°C, 1ISKHREREE L, &
Loy E%, B2 v 75 v 7008 — (0.45m) T
BERLISOZFERIESE Lz, 4R~ 2707 L—F
D&Y = VIZVeroll8Z#EK ImlA A T, 37°C, 18
IREGA ABEE L, WA Y = VIc100pl8RE L7, 37
C, 2~ 4 HHERBRA AR 2ITVHIEEEOH E 4 B8
W N THEL .

7 stxBRTORM, BirTFREE L U2 OoRE
EETFORE

HEM EBRE AR KICRER, 95°C, 5 H9MmEL,
12,000rpm, 5 M@ ONBELcEEEF v 7L — &
L7, stxi@fzFoBE, K>3 4 <— (EVS1/
2;TAKARA), Lin-all7”5 4 < —, O128-1/275 4 < —
D 3T (Tablel) K EXBPCR%A7T-7%. %7, Lin-
all, 0128-1/27 54 =— CTHEIBS N PCREY ISV
THIBEBERHInC & % W idEcoRV TYINT L 2.

ZOMOREERT (eaed, aggR, invE, astA,
bfpA, hiyABET) BE¥RO 754 <— (Tablel) i
£ BPCR%Z(T» 7. Intimin®B| (a, B8, v, §ED
BEFROFE? KLU 12, 15k, PCROKIGEREIZ* N
ZNA—H—DORMAXESB X UXER D protocol ICHEHL L
o, HATEDNA® X UHIRBE R UM 131.5% 7 & o —
RV TELREKIER, = F VAT 0w FGREBELETH

B L 7e.



Table 2. Biochemical characteristics of E. coli

Table 3. Result of antimicrobial susceptility of

0128 : HNM E. coli 0O128:HMN
Tests 05E058 05E060 Antimicrobial agent 05E058  05E060
Oxidase - — gentamaicin ; 10ug S S
Indol + + ampicillin ; 10ug S I
Motility - - kanamycin ; 30ug S S
H2S(TSD o - tetracycline ; 30ug S S
'\(oges—Progkauer - B ciprofloxacin ; bug S S
Simmons citrate - - 1 n - 10 3 3
Christensen citrate - — nor oxgcm - Hoke
B-Glucuronidase - - cefotax'lme ; 30ug S S
Lysine decarboxylase - - cefazolin ; 30ug S S
Ornithine decarboxylase + + chloramphenicol ; 30ug S S
Arginine decarboxylase + + fosfomycin ; 50ug S S
Glucose(acid) + + nalidixic acid ; 30ug S S
Glucose(gas) + + sulfamethoxazole/trimetoprim; S S
Lactose + + 93.752/1.25
Sucrose + + foug/l.2oug
Manpltol + + S, sensitive ; I, intermediate
Inositol - —
Adonitol - —
Dulcitol - - 13, HY¥ & 2900bpfFiTIcDNADIBIEMSHESR X #1172,
Salicin N R ESICHIEBERHinc T TYW L& C b, HNET S
Arabinose + +
Xylose + + 521bp £ 374bpffitic Ny F BB oz, TH B
Raffinose - B SHB (staca + stacs SEAZ THIBK) D556bp, 324bp, 262bp,
Sorbitol + + ) .
(62bp), (16bp) fTE DY/ & — » E5RIE B stxq (BIE
m # £ FRDNNG — v TH T,
stx: Bl TFIERE (0128-1/2) 754 <—7T i, iy
1 Ak X CiERRIER HRIREME T 24280pMiEiIc/ S FEED SN, X5

R 2 B DAL PRI BRFE R % Table 2 1T/ L 72,
M, VY FAMESF V5 —¥, B-glucuronidase
HBdtet o » . 2 Do HE/bEHRE X O IIER
BIERERIC K D ABREE. coli O128:HNM & E)E L %,

2 FERIRSEMEAER

HANRZH AR O R 2 Table 3 1R L 72, 05E0568#k
F12EER| 2 TIRERZMTH - 2. 05E060#k iZampicillin
W U CTHEERE TS - 7od, £ otoEEZ ST
TdH -7z,

3 StxEEAMEERS X UVerofliigic & 2 MilaEHER

StxBEAEMERER, MMCIT & 2 BRELFERR Vero
fHfRIC & B MR EERER DR & Table 4 1R L 7o,
A 2 BRIZILICVTEC-RPLADHMEIX 1 4 &{EETH -
fz. —75, MMCHRINC X 2 BRELEFERR TR AM
M1 32BXUL (512FCERLU.

flaE R T, BWHRIERE IR L 7 Verofi g &
CAYEREHO & & 190 U 72 fa 56t IR O Vero M ia % L8
UcfER, MMCHEAET 8 & OFEFTE T O #EAR I % IR0
U 72805 DVeroffe 5 & BB IS fERUZ I S /e,
4 stxiEETOKNB X OEE TR

BTI5AT - & Bsta: BETFORE S L CPCREE
MOFIMREBERUMNEREFig. LicR Lk, & 2&kRH
754 <—TREYTH >k, Linall754<—T

IZ T DIEIEEEY) % HIBRBER EcoRV TUIWT Lo & T 5,
By &4 %283bp & 145bp D YR /¥ 5 — 45 nit
Wstx: R EERE L 72,
b BEELTOBR

st B FUA OPCREEIC & 3B HEETF O BER
BaTableb iR L7z, &K 2 ¥k BeaeABRT O RE
AN, ntiminBk FTH -7, T DD agoR,
invE, astA, bfpA, hlyABGTRFEE L TWIEh - /.

"o

v £ =

HER Dstolifn FOMHEEEHN & L7 PCRIRE TR
MWER - filikR 754 < —id, ZORERFINIENED
ORISR R TE R 5 e, T D ERISHFLL
R 2 BT (BEEF11020045) BEFHEERELE
REEMCL 2 REEZ NS N TV B Lin-all 7 5 4
< —P B LU Schmidt 5 HEE L fostx  BEFRES
74 <= (01281/2) »cEHL T2 OB W
THET L 72, Lin-all7 5 A4 < — idstxy, stxz, Stxze,
StXza, StXze, Stxs: DBETFRICKIGT 2 &30, X5
IZBastian 5% {3 T OPCREY) % SIFREERZ Hinc 1 TY)
Britoey — oz W ZThOBETRHARRTESC
EEWELTVS, ZOLinall” 54 < —FHnTH



Fig.1 PCR products of stx2 gene obtained with

commercialized primers, Lin-all primers,
Lin-all primers restricted by HincII, O128-
1/2 primers and O128-1/2 primers restricted
by EcoRV.

Lanel, 2 ; stx, gene specific commercialized primers
(EVS1/2 ; TAKARA) , Lane 3, 4 ; stx gene specific
Lin-all primers , Lane 5, 6 ; PCR products with
Lin-all primers restricted by HincI, Lane 7, 8 ;
stxs« gene specific O128-1/2 primers , Lane 9 ; PCR
products with O128-1/2 primers restricted by
FEcoRV

M;100 bp Marker, Lane 1, 3, 5, 7, 9 ; 05E058 strain,
Lane 2, 4, 6, 8 ; Positive control (STEC O157:H7;
stxy +stx:c positive strain)

H2MDPCREIT» 1o & C ABRAFD S, ZDPCR
EEY) e GIRREE R Hinc T TYIMT L 72 6ER, ooy — v
EWRER Dstay BETEONY — v BSEHEI N, &
5iz, 0128-1/27°5 4 =~ T HHIEHFRYD o1, HIFEEE
REORVICL AUMTHENET 595 — VY ERE X
hic. TOTEPbstx BIRFORAEII DV TRLIin-
all?’ s 4 v —B LY 0128-1/27 5 1 = =12 &L 3PCR&E
BLUEIOLDHEIIEEY DL 2 OHIREER Hinc Tl ,
EcoRVIT & 3PCR-RFLPIC & b ik B {E 73 [5)5E A3 7]
THdEEZ LN,

RPLAEIC & 5 StxO#H <1, #iak 2 g3t i
PERETRETHS 1 : 425Kk, ZOREORNMNX
i3, StxFERIIOHT ZMBBREREE LD SEL,
Blated U S A EErs 5 B ENTB D, BED
M RE 1Stx17T0.7 ng/ml, Stx27TiX0.6 ng/mlTH
oIt L, Stx2cZEEITIZLT.5ng/mlEREP &N T
WB, Fh, Stx2eZERBSFERKIME & 00,
Stx2fZRENRET 2SR WA, ThOEFRUCHK
HBEMEOC EPHER s n, F, StxEAEFE
T BHEF| & L TMMC® NorfloxacinZE B SN TH D,
Stx2fFRAFEANKRIBEICB O TOMMCLEIZL D
EEPFEINLIEBHES TS O, HElko

EEEBEREREFRE v 7 —£E F45, 2007

Table 4. Result of Stx production of E. coli
0128:HNM by Vero cell assay and

commercial RPLA kit

not induced induced with MMC
Isolate
Vero cell assay VTEC-RPLA Vero cell assay VTEC-RPLA
05E058 + + (1:4) + + (1 :512)
05E060 + + (1:4) + + (1:32)

Table 5. Detection of virulence-related genes of
E. coli O128:HNM.

05E058
+

+

05E060
+

+

Gene

eaeA
intimin type B

aggR

bfpA

astA

hiyA

Stx FEAEZHEMULStxORIIZRBICT A 2 HNE
L TMMCUEZTT - 1R, 22 h 80 5128f%D
RPLAAM O LR B b te. StxEEAMkOTIT IR
MMCHLEIZ X D EEAPFEINBOKRBELE T 5T &
SERTLNLEVH LM, SO OERH» & StxZE RAK
ERETABICRIMMCLEENESTH S EEZ LN
7o, Veroffifigic & 2 insEairETid, MMCIMLEE L
TWISWERAT & HB S HIIREE I ED S iz 2 Eh 5,
ToEHEICZ LV OOStxBERMOBR B IcHBH THMHK
FETHLEEbM,

4RO 58 % CT-SMACHH 3 X UDHLERE T
BOBE L&A, CT-SMACE R T3, KikE
C R L= ZREEB L UTLERD, TESEE - &2
1 FROE—12EED 2 BEORE MR E, DHL
PR E TR, TR - RA— AREKBIUHED - T
THOER D 2TEHOEENER SN, #hFhoy
B RO EEN S it B B EE I > W THL
FYRIR, AT, BRBIEF B & UEAKRE, PFGE
BT > AR, 2 THOBKREAB LD I oD
EREF—7o—- vRAEEIEER I L. 2002FE0E LR
THBES N zsta, GBIZTRESTEC O128: HNM#RIC B
WT b RIRRICEI RICBEPTEREO RS 5 2 BEEOEE N
FEHONLL I EPHEINTBLHY, NEEORICEET
~NEMWRTH B EEZ SN,

SEIERE U fostae BIZFIRE T % £ PHREDSTECH,
EWTIR2001EORIFRAD 25&%%EH» 5 DSTEC 063 :
HMN OB 22002E0Z RN O 1 B £ U



Bl » AZLSEA S5 DSTEC O128:HINM 2 B D 43 B R
Y IR SRR TR SR T B0, AT IR
FAESET S EITEMEH - 2. Morabitos™® 3o —
< T/ b DEEDAIMIK T 30MIE (4.6%) 2> 5 stxss
BIAFHRESTECASHEL, £ OMER O WERI1E045:H-
H318KE, O18:H-43% 4 Bk, OT5:H-»% 3 ¥, Rough : H-A%
28k, = o015, 025, Ol 1> EMEL TV
5., O EMLMEROS, OlBLAK>VWT Y
st BIETE2HRELTWEREEHEN S D, B
Morabito S WHE L L oD IMER ISR EE A
IMNENHBEBbht, T, N M EOBEMstx:
BEFRESTECREEETH 3RS H 59 2 &
Mo, ANDOBRENED OGS, BREE LTEHE
EOEMBEEITIONENH L EEL NI,

[

Vv % &8

BEOMEsEL L 2KREDOES L STEC 0128:
HNMASBEX 17z, Lin-all, O128-1/27°5 4 = — 2 &
%PCR, PCR-RFLPEIT » 1 #ER, stxifz FE Y
THSsta BB THB T EHBHBP LA, FOMORKE
FIBZF TlE, ecaeABEFERBELTBDA VF IV
BNI B TH -1, aggR, invE, astA, bfpA, hlyAEx

FREFLTWEh - . BRI VerofilEIC & % #Hla

SR THBRLEHE SR SN, T, MMCA
BT K B StxDEAFHEIC & D RPLABETAFIStx 21k
Hid 5o EpsTES

X #®
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Characterization of Shiga Toxin producing Escherichia coli 063 :

H6 harboring stx,: Gene Isolated from I[nfantile Diarrhea

Hiroki NISHIUMI*, Eri TANIOKA, Hidetaka TSUJI and Masaoki YAMAOKA

Infectious Disease Research Division, Hyogo Prefectural Institute of

Public Health and Environmental Sciences, 2-1-29, Arata-cho,
Hyogo-ku, Kobe 652-0032, Japan

Shiga toxin producing FEscherichia coli 063 : H6 was isolated from feces of 11 years old boy suffered with

abdominal pain and muddy diarrhea. This isolate carried stx:¢, eaeA and astA gene, but neither stxi, bfpA,

aggR nor hlyA gene as pathogenic genes.

I BEL®HIC
TEBREANBESTEC I FH, MMME, Hmbkk
G280 IE MM PREEE R 75 & Aot L TEESER %
SlEc oREMEEL LTaosnTWw b, STECRKE
RFOVE2E LTHERAELAT S, EETIHELRRK
L 2RHICHBIS NG, RRROELAT 2 EEE#R S
SRR, VIEALFHIR CAEHFERIBRSBE L TH 3
Stxl&, StxlEAYFRMHEIREHUTY R, 73 /B
BCH DARRMEAHIEE96 T, SR, MIER L EIPER 3
B 2S8tx2TH DY, StQRISIEREMTH 3
Stx2c®, Stx2d®, Stx2e®, Stx2f® HEMI SN TV 3.
Stx2, Stx2cKUStx2d I ASBBRPELTIHERTH
57 —7, Stx2elRF KK OBREROEEESEL T

* BIRIFERIE © T662-0032 #iF i REX R AET2-1-29
TLER Y BERIRGER AR v & —
RYUEER BB M 3k W

BLEZOLNTVWSS D, StxfIIMSOBEKRD LR &
nTHLHED, Wb ASEERP SRINENE &’
RcH 5.

A, FxRA»OSIRERBMEREEERETFO—
DTH Bstxr AT HSTEC 063 : HeANBEL, %
OHRARE L O THET 3.

I ##EETE

1. FHPIE

20074 7 H, EEMNATHEEZ OO 5 Rk
CTIR DKERYE MRIZ TR & L CERBEHMBEZ S22 L7
REOREEIT-T LT A, KBROBIBKILS N,
BERA 7oy v v ERSsh, HHRISERL .
FiRIZIAT, KRR TRFOERRE A 0T, KiE
RO E N s dp - 7z,

2. TEEREMROERE & MERE]
BRI FBICIEY, AR K v EEL,



F v A EFEIOOMEE N CHIMEZH W CIIER £ R E
L.

3. TEFROBRHRUEEBROELHE

EEBRStxIMUStx20 8 1%, VTEC-RPLA(F v
AAPDICE D RPLAZE TIT» 7. HEkR* v FIEO
AR > 72, F 2, mitomycin C (MMC) %
Tryptic soy brothiZEH#EE00ng/ ML 5 1045 BB
TR, HESEREERER, STCISHMREL ik &
LlTcRohc FEEHB L L TSxEEOFEE S
RPLA THER L 7-.

4., THEBRESERTFOKRS
Tryptic soy brothT—BiERERE L L EER & &
Ui, BERbxEL, ER% BRESKCHEEREL,

ML, SOIBEEYNEDBLEFTHSOMEHE
BT 579, PCR-RFLPAZEME L 72, stasa TRFIPREE
FRsa 1, stx: TREPHEERTaq 1, stxe: TREIR
BEREcORVTZNZNIH LR, = F V94T n<A K
2L 2R TH o — RN L BBRIKETHIEL 2.

6. WEMEETF OB

KNEEOREEET LTSN 002 5, BE
NEEE T 2B ETFTEABFORE 3 3 EEO(E
HEEEE(ET (eaeA, bfpA, aggR) &IBEBEMNKAE
REET I AMEEREER (BEASTD EAEET
(astA), RU'7 9 A 3 ¥ _EIZH4E 4 % enterohaemolysin

Table 2 . Biochemical Characteristics of FE.coli
063:H6 isolated from the patient

. R L - test reaction
95°C, S54aMMALLEDEF vy -t &L & TSI : Slant,”Upper ASA
BRESEG Tt M Ustx: ORI RTFRD 75 1 < — Gas from glucose +
(Takara : EVT, BVS)RULin5® ®7 514 <—(F1) SIM: H2S N

Motility +
LU, SE&HRHIRD 77 1 < — RIEANXE, IPA -
Lind 0754 == @{Lind OWED Kht - 7. HEE b Lysn N
ndaoile
EFOBBRIF VY ATOwL FESL2%T Ao — VP reaction _
2T & B ERIKE THERE L 72, MUG(LIG) +
Fermentation of: —+
Glucose +
5. Stx2BEMBRELAEETORE Lactose +
Stx2ZEEENC S VT, Stx2d, Stxle, Stx2f%E % Sucrose +
e } Mannitol +
ELT, OELEBGFTD Sstx24, StXoe LT SEX s Innositol —
IO WTPCRIE £ BRI ERAS S 0. FHLKT S Salickl;n | -
_ N _ . So I bito -
41v—i@dERlwrli, BHEETOBEBRIFY Y A Rhamnose i
Jow4 FEEL 2% T H o — 27X Vick 2BREKET Raffinose +
Table 1. Primers used for amplification in this study
. s o Amplicon
Target gene primer Sequence (5'-3") size (bp)
N up TTTGATTGTTACAGTCAT 500
8 down GAACGAAATAATTTATATGT
ot Stx2d-a GGTAAAATTGAGTTCTCTAAGTAT 175
e Stx2d-b CAGCAAATCCTGAACCTGACG
n Stx2e-a ATGAAGTGTATATTGTTAAAGTGGA o67
i Stx2e-b AGCCACATATAAATTATTTCGT
o 128-1 AGATTGGGCGTCATTCACTGGTTG 198
' 128-2 TACTTTAATGGCCGCCCTGTCTCC
" cackl GCTTAGTGCTGGTTTAGGAT so1
cae EA2 CTCTGCAGATTAACCTCTGC
b A EP1 AATGGTGCTTGCGCTTGCTGC 496
P EP2 GCCGCTTTATCCAACCTGGTA
oo R aggRKsl GTATACACAAAAGAAGGAAGC 254
88 aggRKas? ACAGAATCGTCAGCATCAGC
st EAST 1s GCCATCAACACAGTATATCC 106
EAST 1As GAGTGACGGCTTTGTAGTC
v hlyAF GCATCATCAAGCGTACGTTCC 634
Y hlyAR AATGAGCCAAGCTGGTTAAGCT




Table 3. Result of induction by mitomycin C (MMC)

RERVRERENFAL v 5 —LE F45, 2007

MMC( ng,/mL)

dilution multiple 500 50 5 05 Polymixin
1:2 + + + — n
1:4 + + - - +
1:8 + + - — —
116 + - - - -
1032 + - - - -
164 - - - - -
EEEEILT (hiyA) 2PCREW X DBHAERA ., Table 4. PCR amplification of pathogenic genes
HLE?5A4v—REBLRRLABED TH B, eaeA, pathogenic gene amplification
bfpA, aggRR U astAl DWW TR/ S DFHEIRE - ?i +
729, hAlyAlT2\W TldPaton & O FFHICHE - 72, QZ;;R _
astA +
hiyA -

1. ALk
HALERIERABR OB RIERATTR LI EBD TH 3.
By o=y —BRE, VIVE b — VIESEET, S
RS D o BEHE OSBRI, KERO63 : HET
bHBEREIES N,

2. EEBHROKH
VTEC-RPLAIZ & 0 Stx1 R U Stx2 DM H %17 - 7 §&
B, Stx2os i, Stxlibasnied iz,
¥, MMCR & 2Stx2EELOFHEERAA I ET 5,
MMCOEEN LHT 56> CStx20EEEN LR L
7o (& 3).

3. BRELEETORH
VTEC-RPLAT W Stx2AE R s hie, £ TH
RELEEFOWED D, HlR7 I < —2FHLE

Fig.1 Results of PCR and PCR-RFLP of stx::
1. Marker, 2. PCR product, 3. PCR product

digested with EcoRV

PCREEAZEW L 7245, stxi, stx.FICIEIEEYIHEZET
Epotz, —KH, Linbd 754 <v—%FHL TPCR
RS TAER, BIREYSHERE M.

LinsD 754 < —TOABEEY SRS il &
5, Stx20EEMMEbLNI, = TEREUEEH
FZoOBHAET B, X 51Tstxra, Staxse LU stxs: il
DWTPCRE & aMtE2EA 2. T DR, stxsa,
st A 754 = — TR, WEEHHESNT,
stx: R T 5 4 = — T428bp DIBIRFEYI S E S /.
Z OISR % IR EEFR EcoRV T LE, |EXKE T
SBEL 7285 E, 145bp & 283bpD /Ny SRR S L (X
. Dol &h b EHAHKDORIBEO6S - Holdstx:
BEERTERELTOVE.

4, WEMEEET O

KIBHEOREMUBEETIC > W TPCREEIC &K 2Rt %
T-iERRIFT40EBYTH S, STECHEEKR» G5
HEICRE SN2 GEREES ICBRT 54 v I VE
g TeaeAR SN 7203, BNBEREFEBETFT
HBhyAZKRE I NS Ir otz T/, BASTIEAEZ
TThdastADREa N, BREKBESEST 3
R EEERE T o pAR CIBE BEEKNIBE O
FERTFELEBEE T aggRIZBRB S hish - 1z,

v £ =

Stx2fBELEMERIGE O A D & O D <, #A T
&7 4 ¥ ®Gannon® 523, ENTREBED LD LY
WSIxUFEAEEBREAMEARIBEOSS : HNM, Z1LE
DOREES 5 HBStx2fEEAEREEREAE KRB E 0128 ¢
HNMoO#EE L TWw 3,

ENTEYRRE R ATRGYE R v 7 —DOIMEP c &k 5



&, 20014 520065 O iz 063D BEIRE 1212145 5.
% OPIERIZ063 : HE : stx25520014FE1C 3 £, 200441 2
%, 200641z 1, 063 : H6 : stx othersA$2003F i 1
ff, 063 : HUT : stx2/320024F 1 1 44, 063 : HNT :
stx2A320034E1C 1 4, 20044EiC 3¢ TH 5. UL,
N5 DOB3DRFE © 2 ER B REE M OB O T
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Nonenzymatic Protocol for Pulsed Field Gel Electrophoresis of

DNA Extraction from Gram-negative Bacteria
Hiroki NISHIUMI* and Masaoki YAMAOKA

Infectious Disease Research Division, Hyogo Prefectural Institute of
Public Health and Environmental Sciences, 2-1-29, Arata-cho,
Hyogo-ku, Kobe 652-0032, Japan

We have applied chromosomal DNA extraction by nonenzymmatic protocol with detergent and high
concentration urea in substitution for a proteolytic enzyme successfully for Echerichia coli, Shigella sonnei,
Salmonella Enteritidis and Vibrio parahaemolyticus.

This method was superior in comparison with the conventional method for the reasons of omitting the

inactivation of proteinase K and not needing complicated buffers and expensive reagents such as proteinase K,
Pefabloc SC.

I JFL&IC BSOSy vy SREERIS E OBFRENEL NS, X

DR DR Z I PFGEH ODNA% HE 4+ 2 JERE R

SN AT 4 — N K VBERIKEN(PFGE) (345 T2 A%, Streptococcus pneumoniae , Pseudomonas
FroFee e UTIA HIERAE DS EIC AV STV 5. aeruginosa , Vibrio choleraelx U Aeromonastz 2>\ T
PFGEL 2 i 8BS % 1E 2 RO KEIEE %2 L, WENENTVES > S, HFFicAsh s
RIAWSFRODNAMIF 20 {RET S, 201w, DEWHMMEARBREOLST, HREE, +VE RS RUE
AIRETSIR D PPERSE LRV T, TE AR UHIED RETYVFIOVT, FEBREIC L 5DNAFHEO AR

FREPRICEFEL TV R WIREB TE RS T o REE R LD THET S,
DNAZEINT I ENMUBETH L. COhyD, BE7T

Aa—R7oy s NICEEKE2EELIOREETSY v/¥0 ) I #HETE
FRRE R 2 0 - TR LM IS EAE L TV RIc i Wik
ETREADNAZMR T 2 kN E s h 5D, 1. fERERR
B ODREADNAR IR T 2 o e, BEREE REET TEED 58 & Nz Echerichia coli O157:
H7, Sigella sonnei, Salmonella Enteritidis, Vibrio
JRYHEH parahaemolyticus 08 : K 6 Z&ERICft L 72,
* BlRIEE RS« T652-0032 #F T EEX R HET2-1-29
TN R 2 v &~ 2. BERikIC X 2DNARE
RGVER P OB dh 3 DNAD#iH IFPFGE New Protocol-Kinki® 7> 12
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Table 1. Comparison between enzymatic protocol and nonenzymatic protocol

Enzymatic Protocol

Nonenzymatic Protocol

0.5M EDTA (pH8.0)’

0.IM EDTA(pHS8.0)
1% N-Lauroyl sarcosine

Deproteinazation 1% N-Lauroylsarcosine 0 :
lmg,mL Proteinase K 1% 5Tl\r/[1t%r;e§—100
TE buffer with :
Wash 4mM Pefabloc SC 2 times TE balgéegfcélmes

TE buffer once

ol THLLEEREZELLUERRKR BEKCHERE
L, FBO1%7 A o—2%0%, BEULS gk, ELs
HihT7he—-—x7v vy 7% 1% N-Lauroylsarcosine
¥ 1 mg/mL proteinase K=& 0.5M EDTA(pHS.0)

AR, 50°CT—BEBELAL. BEH®, 4mM
Pefabloc SC% &L TE buffer(10mM Tris-HCl, 1mM

EDTA, pH8.0)ic 7 o v 7 2% L50°C20rRfRE %2
FE#E 0 R Uproteinase KZKTE Lz, RIZTE bufferic
7oy 7 ALK ET0SEEELL (G 1.

3. FEBEREIC X 2DNAHHE

EE7Ao—-270y 7 C@ETsEIA53TH, B
RIFIC K BDNAMIHH & ERRICIT » 7o, A LA 7
oy 7%5M R&E, 1% Triton X-100%2&0.1M
EDTA(pH 8.0) 1mLic A1, 50°CT—HERE L 7.
BE®%, TE bufferc2mEEEFEL, HLUWTE buffer®
Bk, K L2050 L L2 (R 1),

4. FIRREERIC & 2 QR EBADNADOYIRT

7oy 7 &ZHRBERbufferic# UK T30 RIEA /L
L 1%k, E. coli O157:H7, S. sonneil’ U'S. Enteritidis
IZ2WTE30UDXba I, V. parahaemoliticus O3 : K
6 12OV TIF30UDNot 1T37°C, 2 RefiALER L 7.

5. PFGE

EXUkENE, 0.5XTBE buffer, 1% 7Ho—x4,
BE6V/cn, »SVRYA A 22542, wkEIEFI198:
RITCHEF DRIl BIO-RAD)ZHWTIiT»7. WkE
#, zFYTLToA FTREL, UMYy - vEL
gLk,

m & £

£El, A BRFEEH 2IEBEREIC X 3DNAHH
S, HETCA S h A0S VL IRIMEKRIBEO157,
TR, HVEXSRUBEE 7Y £icB) 2PFGER
R AREL S D, BEREFVADNAMHE & BB LT
MET 21T 7o, BRERKLISRLEEY TH 5,

PFGE
DNA

of
extracted
nonenzymatic protocol from representative isolates

restriction

by

Fig. 1
genomic

enzyme-digested

enzymatic and

of E. coli, S. sonnei and S. Enteritidis and V.
parahaemolyticus.

Location of isolates are as follows : Lanes 1 and 2 :
E. coli, 3 and 4:S. sonnei, 5 and 6 : S. Enteritidis,
7 and 8 : V. parahaemolyticus, M : Salmonella
Braenderup Xba 1 digestion

Lane 1, 3, 5 and 7 : enzymatic protocol

Lane 2, 4, 6 and 8 : nonenzymatic protocol

KIBE TIEH30~600kbpic > iF TR D /N v F A
Sffe, Y FREZDOBKIIS DM, OO
ZRHOWTHSHBE TS b, MBI XBPFGE ¥Y — v
DEPFFEH N7, T, FREE TIH30~500
kbpDRNIZ20ARD N Y K, HIVE R T TIiEH30~1000kb
pORICIIRD Y Y K, B E 7 1 & Tid#930~1000kb
pORIIZISAD Ny FHiH b, WFhoiEics T
SRIGE S ERRICE/DDORIRIEH 25, v FIIZIHRET
by, KEMUBEIRTNT LK.

v ® =

McEllistrem i2lysozyme®mutanolysin & W\ » 72 I5E
B Pproteinase KL ED & v oo HEBREF LT
IZEDTA & N-Lauroylsarcosine® &% /% v 7 » — TS.
preumoniae 5 PEFGEFH ODNA%XJE% 4 2 H 2 #E

LTW3®, F72, Lopez-Canovasb iz R#KEKR U 2 FE4A



O R M F] (N-Lauroylsarcosine & ¥ Nonidet P-40)
2GL Ny 77 —EAHVT1 2F v 7 TCPFGEFH ®DN
A%ZHET 5 HH%2P. aeruginosa, V. choleraex A
eromonasic DV THE L TW3> Y, &6, Fi ldH
MmERIBEOLST, FEE, vV EXSKRUBRE Y
FICOWT, FcBH L Triton X-100&REZAE
LEDTANNy 7 7 — 20y v TUVEIEBREIC L D
EROBRE L FFORFUERIBONILODEER
%, Lopez-Canovaso® ¥ WEHE A BLI® 39
i 2 o REiEH#] (N-Lauroylsarcosine 2 t*Nonide
t PAOZFHL TV, B4 RBER I v VIEENLE
HE L, oEME Triton X-1000 A TEBHE DA
b+ Th s 2RI

Pk DRAEBRER, 7 v NEBRORDD
WRRIC L » TEHE £ &M S ¥ 7RI Triton X-100
THEBILL, DNAZTIN G 2 B TH 5. RRIZY v
N EUFO—oTHD, KOFEEMEDOHE, E0HE
SFHNOMERTP ~ 7 F FEESHOKEESOHER U
EOES THOBIKES OBRESEEMICE T Eick

gEOE e B, BhsE s,

—7, Campylobacterl&% " % Clostridium/g® * i
FERIC & » TiE, DNAMINRICDNABWIEEDNAS R
BRICE s, KEFERVZAA TITIE5H T EHH
EZXNTVE, Zokd, IhoOE%EH W TPFGER

& AN AERT 2ES, THo - RCEHEAEEET S
B, &) YTHEILES A 2 & X h NEEDNA

SRR EAELT 2 HESHVCON S, Asahida b
BIRADPNEMEDNASRRER B s ¥ 5 2 L 2R H
LT, SEEORZELELTNES-Urea bufferH 3
CEIED, ALARE T ADESIEHNAEKEDNAS R
R EE A, S ODNAMI £ lg8ic L7z, 4E
T WA EBRLERESEEORREET T 512D
Campylobacterf@* Clostridiumlg @ & 5 S NEHEDNA
DFHESEENETH AL ) VICk BRTAEL LT
DNATHIIDSERECH B EEZ b B e, SBRIRFTL
7w,

BERETIR Y voxy B4 proteinase K THIRS 525,
Z Oz proteinase KBEHEL TV 3 & HIRERIC X
ZDNAYKT OB THIRER G OME T LE 57129
DNAMYMrEniE W, ok, FoF7—+¥S vt
v 4 —T& BPefabloc SCIc k% 5 /vy DEBFROL
TEALBHEELEE, L l, 5EFHLPELIRERD
RETEHEFNC & 0 & voo o 2nlisb LR 2IEBE KRS
DB, 78 v OO A TREYREEWRNIZRBRI:
T&E 579, Pefabloc SCiZ & %proteinase KD ARiEAL
BIEAELL I EMTEB. £1:, proteinase K% Pefab

loc SCEWV»eEmlBAE S LEE LAVRRIC>XQ
ot

=

=]

vV E

75 AEMHEIC >V T, PFGEDL®DIZY v /¥ 5y
FEBERORDL D ICHEBE ORFKE H WV TREMADNA %2
W 23EBERFEEAFR L. COFER, KBH, K
i, LV ER SHROBRE 7Y A ICEARRER - 72,
T4k OIEFEHR T 3 proteinase KO RIE({LIRIE % HIE T
%, proteinase K¥Y 7057 —€¥A4 Vb bty —TH5BP
efabloc SC& WV » e Bl EEHAE L LR T, HEL
D Sy 7 7 —2BEE LTV EVI QTERTVE,

R ZELEFBFABEMD &I L OEEL 2.
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Characterization of Mycobacterium Tuberculosis according to Beijing

Genotype and the Drug Susceptibility Isolated from the Patients

in Hyogo Prefecture in 2005

Hidetaka TSUJI*, Hiroki NISHIUMI and Masaoki YAMAOKA

Infectious Disease Research Division, Hyogo Prefectural Institute of

Public Health and Environmental Sciences, 2-1-29, Arata-cho,
Hyogo-ku, Kobe 652-0032, Japan

Genotypic analysis according to the genotype of Beijing lineage was performed on 30
Mycobacterium tuberculosis isolated from the patients in Hyogo prefecture in 2005.

of
Among them, 24 strains

strains

were classified into Beijing genotype and also 21 strains were subdivided into ancient sublineage, and three

strains belong to modern sublineage.
RFLP patterns.

The strains classified into the modern sublineage showed different 136110

Two of them were drug-resistant strains, one strain showed the resistance to isoniazid and

the other was multi-drug resistant strain which showed the resistance to all four primary anti-tuberculosis

drugs.

I FIUsHIC

DN FIEERITE & U TR OIS61 10 EET
< — % — & LARFLPAESEE(L SN, BRI
BV THERZR G DB AR D 1o D OIS FER & 18 -
TWw3 P Ff, EEEHEEFODR (direct repeat)
FHIR A #E 8 & L 72 Spoligotyping (spacer oligo
nucleotide typing)#E* @973 A I F LOBHELE
5 & W & L 72 PGRS GC-rich
repetitive sequence) £ & & IS6II0-RFLPIC & % 4y
TREFRT AR T 22000 EE LTHVY STV
%879 Seolingenb® BHET V7 Hh LS NI i

(polymorphic

* BIRIEEKIE « T662-0032  #F iiLEX R HET2-1-29
S EN ERREREE e v & —
RGYERS it r B

B2 W TIS6I10-RFLP, K USpoligotypingi: & FH W
THNT LR, SEREEERENCEUENEL,
7-Spoligotypingi: CHHMIIL /¥ — v AR T T & 21
Sz L, T8 5DERRICD W TBeijing family & 4545
Lic, CoBRTRIET 2EER AR THEES L
TWBY, BFIRT Y7 2HLCOML TS &
BEIS N TW 5B, Beijing genotypeid Spoligotypingi:
Wk - THORRE EXBlS N 503, HEME#TH 5,
UL, Mokrousov5? ZPCRICE SV IS6110 inverse
PCRIEIC & - TBeijing genotype®BIBIAAIEET H 5 &
HwEL TV B,

P FIRANIC BT 5 F55%E D Beijing genotype & D
RERS Wi, 20055 IS NAC30ERICD VT,
Mokrousov © DT - 72PCRiZE % H '\ TBeijing genotype
BT 2RIBI 21T » 1o, bb¥ T—RIEZKEICHT 5
R EE 0T, RET 5.
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1. BtEHEHK
ST UERIBEA T2005F e s, B
DEIED S EICHF L v & — A S NIRRT H 5.

2. EROBETHH

HEAE MR Iz D W T, 186110 inverse PCREY B & U
dnaA-dnaNFRISIC B B 1S61100F A O HE® % PCR
HEIREDHEN, DEEDOBeijing genotype® B, B &
Uancient sublineage & modern sublineage®HRIF %
Tot. F1z,
BICO W TR E SICHkR oBhEE 2/~ B 201,
FLPH# 0 247 - /2.

Beijing genotype modern sublineage
R

3. FEHIEEZH

HEEKRIC VT, BRERERS® Kit-T, —&
HREMETH B4 v =7 Y FANH),
(RFP), AbLFbr=4 vV (SM), =47 b=
(EB)D 4 EFIATZIT LT, 1%/ NIE#EH T
FFRICL DB L .

AL I <

I #
1. BETFHH

Mokrousov 5 DHEICHER L TIT - 7 PCRIFIC & B
Beijing genotypeD#RET#5R 1ETable 1 DERBH TH 3,
AL 7230 bR @ 5 B 24E K (B0%) 1X1S6110 inverse
PCRO#ER, VTN OB $290bp, & F470bpicid
87574 b HBED 5N, Beijing genotypell /¥ &
iz, To55, 3HEBKIZ260bpic IR 7 5 7' 2 v b
NYRPAELNT I EM S, X 5iZmodern sublineage
o s h, ho21E# IZancient sublineagelc S5¥ &
7z, Beijing genotypeD I NN ST RTORRII
dnaA-dnaNfRIB W IS6I10A BB LTV, % 1,
modern sublineagelc & N7z 3 EEDRFLP ¥ —
YidFig. 1D0&EBVTHE, NO. 1 ~3RBEMUL 2o
g —VERLEY, +4 XIEIEENEAELNT., F
fz, ¥14KbRLED % 4 X, NO. 1 IZH~TNO. 2 &
IR, NO.JW2&K NV FBE -z,

2. FHIRESM BT

HEEL U 7 30BMR D 5 B 28Rk 1508k U 72 4 FEEicwt L
TREEMTH 7. BRHWHED 2EKRIVITNSBET
SIHTIC & - TBeljing genotype modern sublineage iz
BU7., 1#%@Fig. 1 ;No.1)RINH, RFP, SM¥ &

EEN BERENENEE v 5 - KB $£45, 2007

UEBD 4 FiitTd b, ftholekFig.
INHIZTR T - fe.

1 ; No.2)13

Table 1 Classification of the 30 strains by the
characterization according to the Beijing
genotype isolated from the patients in 2005

Number of Size of flagment 1S6110 Classification
Strains (bp) in dnaA-dnaN

21 290, 470 Yes*! Beijing genotype

ancient sublineage

3 260, 290, 470 Yes Beijing genotype

modern sublineage

6 Various sizes No*? Non-Beijing strain

* 1 : Expected size of amplicons which contained the
amplification product of the IS67/0 DNA
(~1350bp) was~2000 bp

* 2 ; Expected size of amplicons was 640 bp

Strains M St 1 2 3
IS6110-RFLP patterns of the three strains
which were classified into the modern Beijing
genotype : M; DNA molecular weight marker
VI (Roche Diagnostics GmbH) , St ;
Mycobacterium tuberculosis H37Rv. Strains,
No.1; showed the resistance to all four pri-
mary anti-tuberculosis drugs., No.2; resis-
tant to INH., No.3;sensitive to all four

primary anti-tuberculosis drugs.

Fig. 1

v % =

R OE I TRID 72 5 T Beijing genotype® ® & I}
KNN3 —HOEEEST Y TIROMLTWS, IOEKR
THOEBERBEER THBSI N TED, BIEHERT VT
2RI LTVR T EDMOENTW RSP, 19904
RICT 2 Y 4 CThRABRG 25 SR USRI Wk &
Beijing genotypellBLTHEY, Ih 5 OEKIZBELRE
bk, THERRELEFETH L I EVHMESH
TWAY®  Beijing genotypeld#EBHE DNA @ DRI
TODRAR=—H 1 ~34DKRU®, dnaA-dnaNERE L NTF
SEERIC BT BISAII0DFADHMEIS ST & » THOFKER



HEXBITER2M LB IcEN TV B, Beijing
genotype WDREEH A EW & LAk cd 3
SpoligotypingiFic & » THIBIEh i HEHETH 3 724,
o OEMKERFECHET 2HEHED S, Insertion
site mappingih7Z & ORFE B AFESHEI LT
5"®  Mokrousov 5% {3 PCR i & - \» #2 186110
inverse PCRIEIC & » THEER ORIBHST[RE T H 52
Ep s, OHHEAEBEOVTBeljing genotype®EIBI A 17
V), X 5 {CBeijing genotype % ancient sublineage &
modern sublineage iIZXBIL 7z, & 13 2 O FuEHE A
o, BERNOSBERKSOERKIC D\ TBeijing genotype
BT 2 AT £T > 70 & T A, SPBERKD24ERK(80%)
Beijing genotypelciZ 2 L, fthd 6 BE#k(20%) i Non-
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Natural Behavior of Japanese Encephalitis Virus in Hyogo Prefecture
between 1992 and 2006

Masaoki YAMAOKA* and Tomohiro OSHIBE

Infectious Disease Research Division, Hyogo Prefectural Institute of

Public Health and Environmental Sciences, 2-1-29, Arata-cho,
Hyogo-ku, Kobe 652-0032, Japan

Natural behavior of Japanese encephalitis (JE) virus in Hyogo prefecture between 1992 and 2006 was
examined for the occurrence of JE patients and the surveillance of antibedy in swine sera. Whereas four
patients occurred during 1992 and 1994, no patient observed after 1995. The antibody to JE virus was detected
every year in swine sera, but the appearance date and prevalence patterns were different considerably. The JE
virus has a transmission cycle between amplifier pigs and vector mosquitoes from June to November and the
long period of natural cycle gives a chance to transmit JE virus.
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Table 1 The number of JE patients and dates of
onset of illness from 1992 to 2006

Year NO.’ of Dates of onset of illness
patients
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1993 1 Jun. 28
1994 2 Aug. 13, Sep. 29
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Relative Efficacy of MDCK Cell Cultures with Chymotrypsin for

Isolation of Recent AH3 Influenza Viruses

Masaoki YAMAOKA*, Tomohiro OSHIBE and Tetsuro INAMOTO

Infectious Disease Research Division, Hyogo Prefectural Institute of

Public Health and Environmental Sciences, 2-1-29, Arata-cho,
Hyogo-ku, Kobe 652-0032, Japan

The isolation efficiency of A Hong Kong type influenza virus in MDCK cell cultures with chymotrypsin was
examined from 1991/1992 to 1993/1994, and from 2003/2004 to 2005/2006 influenza season. The officacy of
virus isolation under chymotrypsin was better than that of trypsin for 6 influenza seasons examined.
Moreover, it is easy to observe the cytopathic effects under the chymotrypsin existence

I [FLsIic

A TN FYANZFUIIES - IE S REE
ZHOTHBEEh TW L, FRESD 2 4 X 0EHE
T&» HMDCKMlEOEHEEAMEL TH S, 1 v 7
YT AN ARBEDOREERE L TRCHVWSRTEL,
bbb n® FIBEREIT L SHEFTEWIRIT
MDCKHIEAZHWI- A4 Y 7 v T v 4 L2 DN EEA
HEBRBEELTT-TEL, BREYA VA RREERIINT
DOBERIFREE VT &, BX Y, AvERL, 1977
FicthIRL THEHORTHIC = 7 b U JRIMERREREE
WKWEEL, 2Rk -> THBEBRINTOSHIRMSET L
T LR EDBHETONMEZNELERNTH 3.
AT Y £ V213, 1992/1993DFiTy ~ X vic &
NETOIA VR ERFRETREEZERs® 2 L dhie,

JERYRAEER
* BRI SRIE © T76562-0032 #ArHTEX TS HIT2-1-29
TR RRREBRIEN 2 v & —

AR L M OB ®

ERD =7 b FRMEREGEEME S 3B, AV ERC
LRSNED - fc=T b Y FRINBRICKT T 5 (RERE Mk
DL 2 BRI, SMEBINC X 2 0BERIZA v ERY
TRONFERBRICEBICE T L®, £ < 1993/1994
FEOABFBIFITHRIITNT, =7 r )V RiMEkied LT
BEEEMEZR LD, LI%2006/ 200740 RITHIC BV T
SABEMII =7 b ) FRMIREEEM R SRIT 2 H T T
W5,

& AT, MDCKHilaEZHWTARIA v 7 v vy
ANRESET BEE, w4 VZOHABHAHAL & A2
KHEET 2Ltk > TEREHEO v 1 L 2 275 LT
BEDPVNETHD, CO&EEMCEELETVWESK
MY TV VERRBETERMNT ALY, bhbhidl ot
D7y VIRRATFE MY Vv v RO TAA v 7 v
YHFUANARIRILOBES NS T &, BERITLT
WHRARIBIUBREZNEET R, shEhmror7—
FICH L TRBZHRERT L A2 A7 THbB, [H
UCORESRTcAVERR, MhoRTHicsvwTs,
a7 T - EFETRBYTRERZOE VAR E
ATOIXILT, BERFo77—€icktd 3 &S



HIHEIC RIS AP —EDE G THEET A Edbd > 12,
2 TARE, ABER YA V20X EN) 7Y VEET
TOMDCKMIIC X 2 NBEMEEZ 6 v - X vito0T
MY Yy ORERER: & TR L Je,

I MEELVAE

1. A Y759 A0 R38R
BRPEREFRHAB THRWE N4 v 7L v ¥ RE
FBORT THRSEMEE Lk, ABBRRHEES L O
=7 b Y FRIMERICS 3 2 RS R L #21992/93 ¥ —
R vz L 3R &, 2003/20045 5 DBRITD 3
H£H, Aft6FEMO R T TESHME L Ui, AV ER
OHYBERENE1990/1991, 1991/1992, 1995/19964F & X
TF19994FR > 5 20028 12 2513 T @ 3 [BlDFRITHE S & 172005
/20084ED X 7 7 AR Lz, BEIOSEMEHI AT
AR ELIZ6Y— XD B 4RO Y — XV EHE
L. A97WE, PSYRTTOBIRIISL AL
(oI & 7 2 A#EE) 2 EH U TRELL 7o, BRELL o X7
7id, SEERGH 1 EREE S EHMEBETREL,
T EOHRRE T 2B GEERELE. 2771
Rz v, AFwA VY, APV A YV YERDT
L7 VIB (Difco) BEHICIRER, vortexl, 3, 000rpm,
54 L EiEAR045mD 7 4 V¥ —THEBE L -
bDEEREMRE L,

2. A VI NI YFY AL RSSEE:

AV AT 6 REEE S V- (a—=v 7
) ZEA L. MDCKHIfa#k 3 H B o BBk %
PBST1RIEEHEL, ABERLLA7 7% 1 RASH LD
2wellic1b0u ¢ DoEREL, 33°CT 1 KBRS S #1244,
FOF FHREAE 2 nl/well 5 oMMA, 33°CTHEEL L.
D& E—H Owell DHEFRFRIIEEERICE-T, b Y 7
v v (Sigma, Type II-S) % 3pg/mf, fhiFiE+ =+ Y
7+ v (Sigma, Type 1I) %100ug/mfiEREICHEE L 72,
R0 7R L ciia BREIREEL,  oRlicHiag
PSEEE X N, EZHF v P BHARIGHRE N
TRIARESBEH L Lz, HARJGICIZELE » M B &
U=7 b YRMBREMERAL 2. BHoRERESSIzzn
TNOBESFMHT2RE TR . 2 REoEEME
BHROLGEEREOwll NAM 2R LETICZTDOE %
1500 £ 2 Ute. BBtk o RSB I RERE & [AIRR33°C
TIT» 72,

4%, 2007

I HBREIUVEE

1991/1992FE D 2 7 7H SMDCKEIE & ) 73 v %
HWaEB#EEDORbDIcFE N 7V VEAEF TATE

BONEERRALD., COEX M) 7Y VBRI, W
KHEDRIEEW3ug/nl, FELY 7Y v id20ue/nl D

BEEZHV, SETHENSKREORT, BT s+
MY TV RIBEKEN SRS R LW, 100pg/
WORMBENBEETH S L2 A, bhbhiaCHE
Ay 7z vy VAERTHRET A8, /It 3
MY P VRBENEVWEE YA NVAREAOHERE Y v v
7 OERSIEHALEREL v A VABMSERT 5 2 L EH
ELRY 100w/ mlDBE REERFEORRICT WE
BEbn s, MEPEEERT»SRBNTEY A VR
WHTEL, DEEOBTIRIRIESBEVIEEREL TS,
RESCHEMAZER s ¥ 5 Ldic =7 b Y FRIMERIC
I BEHEM, SMEBITONBROETEMESIEREY 4
W RADOHIRL 721992/1993FE DM IR A B A 72 3 R D 2
TTRDOWE, BT FENY PV VEE FICEBIT D
MDCKffa T 2 B ¥ TOSBHMR, L 01992/
1993&1993/1994 2 ERiIZ>W TR F DD EHE
PR EBEE A 2FEREETT > TH~ (Table 1),
=7 b Y FRIMEREERENE T H - 721991/1992 D 404 {4
BFEMY) 7Yy it L CHREENEL, P TFVY
ZRIML 7R EFI U3TH (93%) waltshic. .
AR TETXTDRT Th o 4 L ABSES 1,
HAMTRAYANVZIEEES ZEREE TH - .
1992/19934F D 16K b Y 7Y YEEE F THIR D S 6
B (37%) MoBEsh, #M35 Lok > TAFH 3Kk
(81%) moy@tant., ThiKHLTFELN Y 7Y Vv E
£ P TRIBKRTNTOPRTHBES O, FENY Fo v
DH BRI E P 72, TNTDAFBERIMN =7 b

Table 1. Efficacy of MDCK cell cultures with
trypsin or chymotrypsin for Isolation of
influenza AH3 viruses between 1991 and 1994

Ve |No. of| Passage No. of isolates (%) | probability
swabs | history | Tyypsin | Chymotrypsin [62)]
M1 37(93) 37093) -
19911992 | 40 M2 0 0 -
Total 37(93) 37(93) -
M1 6(37) 16(100) 5.6x10°°
1992/1993 16 M2 7(44) 0 -
Total 13(81) 16(100) 6.9x107?
M1 14(39) 30(83) 1.1x10~*
1993/1994 36 M2 10(28) 4(11) -
Total 24(67) 3494 2.9x10°3
* : not done
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Table 2. Relative efficacy of MDCK cell cultures
with trypsin or chymotrypsin for Isolation
of influenza AHS3 viruses between 2003 and

2006
Ve |No. of | Passage No. of isolates (%) | probability
swabs | history | Trypsin | Chymotrypsin 2
M1 57(84) 59(87) 6.3x107!
2003/2004 68 M2 5(7) 9(13) -
Total 62(91) 68(100) 7.6x10°?
M1 26(76) 32(94) 59x10-*
2004/2005 34 M2 4(12) 2(6) -
Total 30(88) 34(100) 1.3x107!
M1 21(73) 27(93) 1.3x10°7
2005/2006 29 M2 310 2(D -
Total 24(83) 29(100) 1.8x107°
* : not done
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Figure 1. Time course of the cytopathic effects of
MDCK cells infected with A Hong Kong type
influenza virus. Uninfected cells, x40 (a), 4
days post infection, x40 (b and d), and 7
days post infection, x40 (c). The arrow
indicates cytopathic effects.
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A Survey of Airborne Japanese Cedar Family Pollen
in Hyogo for Ten Years (from 1998 to 2007)

Misao GOTOU*, Masatami FUJITA and Keiko ICHIHASHI

Life Science Division, Hyogo Prefectural Institute of Public Health

and Environmental Sciences, 2-1-29, Arata-cho,

Hyogo-ku, Kobe 652-0032, Japan

The results of a survey of airborne Japanese cedar family pollen in Hyogo Prefecture for the last 10 years

(1998-2007) were investigated. A periodic biennial pattern was noted in the total pollen count, suggesting an

effect from the temperature of the previous summer season and the physiological factors of cedar. Dispersion

of cedar pollen appears to start earlier in the southern areas in comparison with the northern areas. In

examining day-to-day fluctuations in the pollen count, region-specific variations in the count were noted. The

weekly fluctuations were characterized by 1 to 3 peaks.
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Locations of the observation point of the
Public Health Center and Hyogo Prefectural
Institute of Public Health and Environmental
Sciences(Kobe)
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Fig.2 The annual total airborne Japanese cedar family pollen count and the mean temperature in July in Kobe
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Table1l Starting day of pollen dispersion, ending day of pollen dispersion and pollen dispersal period for each
year at each observation point

Year 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Kakogawa Starting day of pollen dispersion 2/21 2/17 3/5 2/23 2/7 2/11 2/21 3/6 2/13 2/10
Ending day of pollen dispersion  4/18 4/13 4/25 5/3 4/8 4/25 4/9 5/18 4/27 4/18

Pollen dispersal period 57 56 52 71 61 74 49 74 74 68
Tatsuno Starting day of pollen dispersion 2/20 2/9 2/27 2/27 2/7 2/10 2/21 2/22 2/22 2/12
Ending day of pollen dispersion  4/2 4/14 4/25 5/3 4/7 4/30 4/19 5/7 4/16 4/25

Pollen dispersal period 42 65 59 66 60 80 58 75 54 73

Toyooka Starting day of pollen dispersion 2/25 3/1 3/5 3/2 2/7 2/14 2/24 2/22 2/22 2/11
Ending day of pollen dispersion  4/9 4/28 4/17 5/3 4/2 4/30 4/8 5/24 4/21 4/9

Pollen dispersal period 44 59 45 63 55 76 45 92 59 58

Sasayama  Starting day of pollen dispersion 2/25 2/26 3/5 3/2 2/7 2/16 2/24 3/7 2/22 2/11
Ending day of pollen dispersion  4/25 5/9 5/10 5/3 4/17 4/30 4/7 4/26 4/27 5/1

Pollen dispersal period 60 73 67 73 70 74 44 51 65 56

Sumoto Starting day of pollen dispersion 2/24 2/16 2/23 2/22 2/7 2/11 2/20 3/1 2/21 2/9
Ending day of pollen dispersion  4/18 4/2 5/10 4/17 4/7 4/25 4/8 5/7 4/16 4/18

Pollen dispersal period 54 46 78 55 60 74 49 68 55 68
Kobe Starting day of pollen dispersion 2/20 2/16 3/1 2/21 2/1 2/10 2/21 2/25 2/13 2/10
Ending day of pollen dispersion  4/18 4/24 4/25 5/5 4/25 4/26 4/9 5/7 4/27 4/26

Pollen dispersal period 58 68 55 74 78 76 49 ! 74 76

Mean number of days of dispersion for each

53 61 59 67 64 76 49 72 64 67

year
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Determination of Enrofloxacin in Eel-Kabayaki using

Metal Chelate Resin for Cleanup

Nobuyuki TAKEDA *

Life Sciences Division, Hyogo Prefectural Institute of

Public Health and Environmental Sciences, 2-1-29,
Arata-cho, Hyogo-ku, Kobe 652-0032, Japan

A rapid and reliable quantitative screening procedure was developed for analysis of enrofloxacin (ENR) in
Unagi kabayaki. The procedure involves clean-up using metal chelate resin preloaded with ferric ion (Fe?*
cartridge). Kabayaki sample was extracted with acetonitorile and applied on the cartridge. After wash with
acetonitorile and water, ENR was eluted with EDTA/Mcllvaine buffer for a direct injection on HPLC system
with fluorescence detection at ex 280nm/em 440nm. The procedure effectively removed coextractive peaks and
gave no interfering peaks for the determination of ENR in kabayaki. Recoveries at 0.05u8/g fortification level
were 81.8 £ 6.7% (CVY% 8.2) and the quantification limit was 0.004ug/g.
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Fig. 1 Structures of enrofloxacin (ENR)
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Application of ELISA for the Analysis of Pesticide in River Waters

Mihoko YOSHIDA*, Hiroaki KITAMOTO and Yoshinari KOBUKE

Environmental Safety Division, Hyogo Prefectural Institute of

Public Health and Environmental Sciences, 3-1-27, Yukihira-cho,
Suma-ku, Kobe 654-0037, Japan

The application of commercially available ELISA kit was studied for the measurements of insecticide
Isoxathion and fungicide Isoprothiolane. Non-pretreated river waters were easily analyzed by ELISA method for
the both pesticides, however, its sensitivity was low. Therefore, the concentration process with SPE cartridge

was introduced as pre-treatment. For Isoprothiolane, there was a significant correlation between ELISA and
GC/MS methods with the correlation coefficient of r=0.979"*, even though the values measured by ELISA
were 2.6 to 4.3 times higher than those by GC/MS. On the other hand, for Isoxathion, ELISA method received
positive interference because of some concentrated substances. These results suggested that previously consid-

eration for concentration and purification was necessary in the application of ELISA method.
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Tablel Properties of the tested kits
Isoxathion Isoprothiolane
Measurement range 1~20ug/ L 6~100ug/ L
Detection limit 0.24ug/ L 1.2ug/L
Determination limit 0.80ug/ L 4.04g/L

Isoxathion-oxon(4.5%) Diazinon(<0.1%)

e
Cross-reactivity (%) o0 thalonil(<0.1%)  Iprobenfos(<0.19%)

Recovery(96)
(Influence of humic acid) 82~95% 90~109%
Recovery rate(%) 111~160% 102~116%

2.2 GC/MSHHr

GCI2HP5890 T (Agilent Technologies#t), MSi
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THBHIEDPD, Bery—7, BESFIERHLTL
HEMLIETEAZELISASHTIc bW B L Lz,

HFomlwYrsooryysml, A4/ —5ml,
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U AC-2%hE %, KEFES00mL % 72 13200mL % Fi#
10mL/minT@EKSI B/, 71— U o OE2ERUKTHS,
AR, PS-2, AC28l%4Icv s nn Y 5mLTIAH

RS REFRENENE Y v 4 —LE $4 5, 2007

EiTo7, BoNBEHBERERERE DI Yoo 2
Y VAERRITHBREEE, 4 ¥/ — A0 1mLIc AR
L, #8K0.9mLAENZ, BLISAEOSHTICH W,
GC/MSETI, Yr/ouxy viHBEE2ERKRE
T mLICEREER, A4S v T v du R NI
LC100ngiRiOL, Simicfil . BHARIRBEERY icid L
7.
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PR, AR BRI A AV F 9 F A Y 3ng
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UELISAB: L L 72,
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rpm, 303D TRRAZEPO ATV, S@EH %A ELISA
Fieflz, 2 ThoRA5EEOHES TEIR,
3,000, 10,000, 30,000Ta 3.
3.2 pHHEERUN S AHBHEAHIC & 255
H)17k600mL% 1 NIERE: TBet: (J9pH 3) 1 N,
o ABHEAHEGS25TABL, AHE I NKBER{LA Y
U ATHER LYY 2%, 0 -2.30F0EET0
ELISAZEIfE L7z,
I #HRELUEBE
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FEORTERE & LT, PS-2& AC-2% kS L 72 [H4E
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Fig.1 Comparison of the pretreatment techniques
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Fig. 2 Comparison of standard curve with
standard addition into river water and
concentrated river water
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BHEARRIC K 2 2:8) o 2B oRMEIC LY, Eolf
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fo. SERAFig. 310

[RRA 28] T, S8 FE5530,000, 10,000,
3,000 /NEL B B> NBEBEHE~NDOEEBRE /DERL
fodd, REaBHBIRASNT, T [pHEERON S
ZRHEARIC K 2 5B THEBEICKZIBEHENL LN
Bhote, Lkd-1T, RRWEE, VIhofiikic
BT hTaRES AL OYE LK s N,

4., FEINEENC B 2ELISAR: & GC/MSH: & O Hrs
Botix

FINERL 8 4 v 7 vic >\, ELISAHE & GC/MSHEE
TEEZT->7. WIhd, FIIKESOEERKE L TE
SN BIEMEEBREERTEHOREL, FIIZKPEEE L
TRz, DRI UER FRE%Table 2 1Tk

Table 2 Concentrations of Isoxathion and
Isoprothiolane with ELISA and GC/MS
methods

(ue/ 1)
Isoprothiolane

GC/MS ELISA GC/MS

Isoxathion
BELISA

River water

sample No. method method method method
1 0.0085 N.D. 0.025 0.0097
2 0.0095 N.D. 0.10 0.024
3 0.010 N.D. 0.064 0.017
4 0.010 N.D. 0.039 0.0099
5 0.0091 N.D. 0.040 0.011
6 0.0071 N.D. 0.040 0.012
7 0.019 N.D. 0.037 0.013
8 0.014 N.D. 0.052 0.014
Blank N.D. N.D. N.D. N.D.
Detection Limit 0.002 0.003 0.008 0.004

N.D.; not detected

41 A vFHF4rORIERER

14V FH+F £ iz, ELISAETIE, 0.0071~0.019ug
/LOEFHTTNTomEJIKL SR E N0t L
GC/MSHETRT N TABE (<0.003ug/L) 72D,
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3R s N, COBERURIRR 2. FIHKAD
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Av7aFtrsvOBEE, ELISAHKTI0.025~
0.10pg/L, GC/MSHETI30.009~0.024pg/ L&D, W
THOSTHEE BV T ST XTOHEJIZKr SR & .
GC/MSH:TOERE o 2ELISAR T O EE 0BG %

LR BEERERFHR L v & —E $F 45, 2007

Fig. 4 ic;nd. ELISAETOHIEMIZ, GC/MSED
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Fig.4 Concentration of Isoprothiolane with ELISA
and GC/MS
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Studies on Preservative Promotion and Appropriate Usage for Hot Springs
—Consideration for Prevention of Depletion of Self Flowing Springs

by the Mid/Long-term Monitoring—
Miho YANO*, Tatsuhiko KAWAMOTO and Jiro EIHO

Water Environment Division, Hyogo Prefectural Institute of Public Health
and Environmental Sciences, 2-1-29, Arata-cho,

Hyogo-ku, Kobe 652-0032, Japan

From the viewpoint of preservative promotion and appropriate usage for the hot springs, the mid/long-
term monitoring at 3 self flowing springs have been examined to understand the factors and it's
characteristics as symptoms of depletion and changes of states of gushing out. As the results, the correlations
were admitted among temperature, self flowing volume, and amount of usage of spring. Interferences were
admitted at two springs drawing up from the same aquifer. These results suggested that is useful for the
prevention of depletion of self flowing springs.

I L®IC DEFICEFEMNH L r — 2 D S fch, —HTIRIE
ROFBREFEICL ZREOEERRE 27 — 20350,
BREOHHZE LT RRORERCRBAOBEIELEH TSR DR CHE IR FICBE§ 2 BRI 1S ERE AR L LU 72,

T B IiciE, BROTREDOIBEPLELRILOE 2T, BEER, COXHRERCKLTHEERE
EHET ART & ZORMEPLAICT 5 EMNEET BAITS foiT, 20074 4 BB REOHE?Y 21T - 7.
H5. IOfdic, KEETERI99E,SENDEK 7 YEAE, BROBAZ >V TOBHRIEHOFEELK
OHERENZE LR e=5 ) v BB EE 21 D105 T & OEHRI LR 5387 B CHE/R D R B ]
D LT &, ZoMicid, BRREADOABHIOEMER F &, R »2ERERORHTATRELEFIH OHEEEX 2
o e LT, 2E&MTREOEBERN (BREL 7o ORROIEE] - FIAEOR R 5 KI5 OEE
MRR] Thvws oz TRR] SRR BREEL, FIH DHFZETH S, AFETIEH, IhLDEBELEEL
EDORBELCBERFBROEESELA LD, BEA BHo, =5 Y) v/ BEERE S LIERRELELE
BOHEDHILO>WTHEM I b REBEEE 5 -7, T FH O 5 BEROT RN CRERED I HDE
ARz
IKEBRERER

* FURIEERSE : 7662-0032 #F i REXFEHIET2-1-29
SRS RRRIRR R 2 v 5 —
KERER & ¥ £ M



I =HERUFEE

1. FAENRER
HETRIERE, B ET 2 HERKRLUH
3R (WFhbF Yo a - vy s 35LEHR)
LIRFEIRICAIE T ASR (F b U o A ELBRIER) @
JFRTHB, KZl, KRRUH3 BRI, FIHEK
BARY AR CHEENU LOBHETEH AR S M
T3, FRSRE, MR IMNBET2502F - 1&
BHEOHF (1.3mX1.ImXES3m) THH, HFE
HosEBoBZE» LERANPERBEHLTVWE, Zok
¥, BHOLSEEY Y)Y v IT LI ERBETHL
t2, HEFRKEFEL TV AREKERAEONREE &
Ui, ZofhofEE FEEIZERE, HRNE) oW Tk
RV WooR L7z,

=5 vV OBBIZREIC L DETRE SN, KR
OREKRUVHERIZI997TE I A~2005FE 2 A TOTH
55 A, RE1998FE~2007F5 A% o 9 FREOE
AW, H3IBSRIZOWTIE, REBTOMRSRE
TH-7TEDOMOFERED BE L, RIRIZ2001E12
H~2004E 2 HE T 24E 3 » AR, HIEEIZ2001£E12
A~2002F12HE T 1 E 1 » AH, REI31999% 9 A
~20044E 2 AT 445 r Ao b EFH LK. %
fz, SROBREKRUEHEREIZI997H 9 H~20054 2 A %
TOTES » AR, REI31999F 9 A~2007E10H £ T
D8FE2 rAMObDTH S, &5k, HIFRIZL00
mPEEEPEICH 258 (JEHIERE200m, BhEBE, FE
ZRE—) BEET B EDD, HBLMEO L
LTH3BRKR2LWTOA 2FERMOBEHIMED T
) FAEEERL .

2. Hik
LEE3EROHEE (RE, BEER, RYE S8R
BRUOS v 7Y v I HESIC O W TRIERY LERETSH 5.
H3SREH2 SROMOTHHEEE, RBRO~O%K
B ciEic ER L 72, 2h N oERFEIL, ERO:
H3 SRRy 7EBEIRE (400L/5) »oELESE
%, FEHROQ: HWTH2SRDO KR Y 7%2KE (360L/4)
x#3, ERO: HVTH2BROE Y 72 E s #H
3TROE Y FEKE QOOL/5) s¥5, FnNFho
PREEEBIAREE L TH3 SROAEERUH 2 SROK
i (g LoBERD SBEHEORIENRTREL 25) i<
2WNTE0HR S L < 1390531 % T ORI ARIE L7,

FLE RS RIS v ¥ — 8 £45, 2007

I HRELUER
1. KR
1.1 RENRUBHES
KRORERUCHERILDWTBHD T — ¥ 2 BEE
fb& L TFig. 1iRd. E 0& LoMmidRE & BE
ENFEUEFERTHTHTHY, BRICGECEAFLR
WEWS LAEMO Yy A 2 VERSEEIER L. O
BicowTid, RER REIEE . 500m) DHE&IES
BZoZHEFOFETIRIEL, BRKOFHEOEE
FEZ:hn, 2F BBy —Xv) wzw) itds
bDTHEY, ==y ) vIHTORBORSER
84.5C, RIEMEI367.1°C, FEMOEHMEL 8 ~14CTTH »
fo. HHEEBOBESMEIRLT2L/5, &IEER124L/5 T,
FEROEBRIILT~0BL/HTH 1. e, —BEHI
RiMUCEEEOEAMBSETHIED Shic (Fig. 1t
KRR TR A, R EIE AT RE S EF N THE
BLTWEZ &M -1,

90 180
—&— Temperature —~0— Volume of self flowing
85 170 7§=
X i ‘ : ~
8 w0 oy 1 &\ 438 160 5
° 8 %. 8 ;
5 & ¢, S & 2
£ 075 % 150 £
2 7 H 3
g 1405
£
65 130 §
60 120
o & > > n \ " v n
> N " N W N \\ » N
S &SP S
Date of measurements
Fig.1 Annual variation in temperature and

volume of self flowing of the hot spring K

Wiz, BERELREOMZREHS M ICT 57281 Fig.
1047 — 4 h omEoMBEFRERD . ©ORER,
mEORIIC i WHBEREG EEGHHE T @ 0.779
(p<0.001)) D ONF, TDTEhDH, BERBOHE
WERBEDO L TEFPERICBRLTWS T EMHL R
Lliofe, TbsL, REPHEEEZ~—H—-LLT,
INSBEAL LR VEFENTHER - BRI B L0, K
BHIEREE LTCEETHIIENELLNE. S5,
B L& D i HER EREORF I 1 Fllo v 4
JNVEREOT LG, WE MBS 57
HILFig. |l DA T~y 2FERICE EHTToy b %
1ot (Fig.2). 20fER, 27— 2HVWkEBE&
D HEWHERBEEMSEY S GRBERE T : 0.804~
1.000 (p<C0.002)). —F, Th o OHBEEREMEL
222001 E TECIHAR (B PERINv 7 b33



HELBH SN, OV 7 bIREHNEEE ST 2 ARl
WEZ LN,
90
1999 2000
85 e
80
o
5 75
o
5
o
=70
65 2004 - 1997 01998 A1999 A2000 _
o 2001 02002 2003 O2004
60 . . ;
130 140 150 160 170

Volume of self flowing (L/min)

Fig. 2 Relationship between volume of self flowing
and temperature of the hot spring K
(Results of 1998 is excluded from the
analysis, because of the form of use was
different from other years.)

1.2 HERCHELZLETER

KFUR O HERICHEL M TERBEEEEETH
5 EERHD THL M LAH, ZTOoROTHABER
(20024E~20044F) ItB T d, Fig. 3lcmnd &L 3icH
BOFHBER - HEE L OIS VA OHEBEK
(p<<0.02) DD SN,

180
[ ]
| ]

170 L
<
£
R
o
£
2
o
o=
L]
3
s
o 140
£
=2
s

130 ———————— X 1996 @ 1997 ©1998 A 1999 A 2000

w2001 02002 @2003 ©O2004
120 : .
0 50 100 150 200

Volume of usage (L/min)

Fig.3 Relationship between volume of usage and
self flowing of the hot spring K

F/, SEFEORRRH, SR SN YA OEIREY
BEEN0, THLBENEGS L BVIEGOHRIRE
TOHEEALTTH, OEIF1996E (Fhows) »
B < &159L/453~169L/5y DREITIE & A EEFHAD
N1 DS, ABRICKEIBEHFHTITVILS
Hoh&EE -1,

1.3 RE
Iﬁﬁ’f‘dé%ﬁ%/(ﬂ“/ (Na*, K'RUCa’*) &ig4

4 v (CI, R UHCOs) BEORFEEL%=Fig.
4R LT,
5000
O:¢r 0:50,° A:HCO;
4500 /0\0 ®:Na' W:Ca™ A:K
4000 \
~ A o,
3 3500 5 o
5 o0 Yel" NSy
S 2500
§ o i WO
§ 1500 -W
1000 mk—l
500

S & & S & S & & & & &
Y \\f»\ \\f»\ \\f»\ \f»\ & \.:» \\& RO \\'\3 g

AN
W PANEN o & @
&S F S & @“3 RS f&e &

Date of measurements

Fig.4 Annual variation in the concentration of
main components of the hot spring K

FEEIE D 52000512 iFTClY, Na*, Cal*DEE
WWET (20~30%) DEMMERMNED Shich, 20k
B—EDEER L. CORMEEOERIZD W TIEH
TRV, Fig. 2 TRETEHOEPGES LRI~ 7
FLTOWAREBHHESR LTV —F, KRE2EE
[E]—TR RPN & Z BRI SR 2 6 R (FIh b
P DA ALYy AR oW TORAL DR
BFER D S, WBHIRE ORIV RERCBTNEE
PERTLECONEDONE & (Fig. b)), BEYE
BRELBE~AFHFA 7755 (Fig.6) UL T
WA ERS, FHGOHEERIEUL TSI LN -
TVW3, Ihs27oDRIS, ERASBEESEDMER
ERUREFHOBRREE LT, FEORVHIT KSR

7000 90
< 6000 Q—-— 80
E B e 70
% }05000 O Hot spring K 60 ;a
3 s4000 |2 8 2
s . . % 3
32 hd 140 5
& 53000 | 5
sk °c {1305
Q v
2 82000 £
- L 120
1000 ® Total dissolved chemical components _|
O Temperature 110

o
o

100 200 300 400 500 600
Depth (m)

o

Fig. 5 Relationships between depth of well and
total dissolved chemical components or
temperature (for 4 hot springs of different
depth in area of hot spring K)



(Depth of well)
——20.8m

—a—30m
—&—73.8m
—2—300m

—O—300m

—8—500m (Hot spring-K)

S04

Fig.6 Hexa diagram of main components of 6 hot
springs of different depth in area of hot
spring K

ALKER, BEOEE Er DL, OEEEEN
L, RERETFTLLESHERE N, LrLEND,
001D R A X R EBEEFHEIED o1 (1RLT),
REOEEFBRVRR TS B @D LN, £,
REMCEBENZE L THBE L TVWAETI Ed¥BALL.

2 H3BR
21 RERUCHER
RERUCEHEEOBREELIT>WTFig. TR Lk,

80 400
R —&— Temperature ~
79 — c
78 # \V"""\ﬂ?ﬂ_ —0— Volume of self flowing _ | 350 §
~ 300
5() 77 D—E{ \;B
T 76 250 £
2 s 2 200 ©
@ =
o 74 \av/ \ M e ey 2 [+
e s/ ~— s |02
= 41100 @
72 E
7 % 3
70 - : - - 0
2001/11/1  2002/5/1 2002/10/29 2003/4/28 2003/10/26 2004/4/24
Date of measurements
Fig. 7 Annual variation in the temperature and

volume of self flowing of the hot spring H3

RIBIZO VT REEETS.2°C, REMT3ACTTHY,
FEMEEL TEHRAD ST —EL TV, £, B
BRIC>WT}, 20024F 4 Bic—@ficsm @ Q7L
/ar) ERLEH, HEESTRZOEHKRDWTHSLS »
T8, ZOMORKERE LTELRFEEBD SNT—E
LT LT, £1, ARROFIHFER, HEE
D—BELTEFIEET2b0THY, FFEED L4E
MEELT—ELTVWBI&hd, KRTEDONLE
SHRECHBROEMO ETEHRAD SN 12
bDEEZ LR,

THRY BERERERR LY ¥ — B F45, 2007

>

2.2 RE

Fiksr (B, BA 4+ Y) BEOEFLE(LEFig 8 KK
T, 485 r BificbizY, WThOBAbEEAEE
Bi3ad, REELTORELIIEEDSNE» -1

3500
:CIF O:50, A:HCO;
3000 © . o:s - A
@:Na” W:Ca” A:K
g - M
N
"]
E 2000
e
=]
1500
5
3
[
g 1000 w
o
-/.\
500 o= —— OO0
0 S e S,V U S S
S @ e P S P S
R ALGFN RN RN A L AN b
5 ti*\g © & 6‘\0 g\ & 6‘\\ g & &
SN R . . N Y. S . S S
Date of measurements
Fig.8 Annual variation in the concentration of
main components of the hot spring H3
2.3 REFEMoTE

H3IBRIH2ERIS>WVWT, HIREBEML TV
& (Frxeists s aElES), MERDORE
(Tablel) H—ET 2T &5, WMERIE—FKEB
ZREETARETH B RSN, ThiZHOWL

Tablel Chemical composition of hot spring H2
and H3
Hot spring H2 H3
Date of measurement 1987/5/20 1999/4/21
Temperature (°C) 70.8 72.5
pH(in laboratory) 6.73 6.90
Evaporated residue (g/kg) 4.432 4.826
Na* 1010 1170
+
Cation (mg/kg) CaZ* 3;;;1 3531(?
Mg®* 22.2 19.8
F 2.64 4.46
Anion (mg/kg) Sgiz. 257357 23279 80
HCO; 71.4 29
Non-dissociative HleOg 97.4 105
chemical components
(mg/kg) HBO, 3.22 413
Total dissolved chemical components (g/kg) 4.49 4.59
Type of characteristic Na-Ca—Cl Na-:Ca—Cl
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Experiment@ : The pump of the hot spring H2 has
stopped, the pump of the hot spring H3 is stopped
(0-60min.). Experiment® : Next, the pump of the
hot spring H2 is operated(60-120min.). Experiment
® : Next, the pump of the hot spring H2
stopped, and the pump of the hot spring H3 is
operated (120-210min.).
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Development of a Highly Sensitive Method for Analysis of Fipronil
in Water by Solid Phase Extraction and GC/MS Methods

Tatsuhiko KAWAMOTO*, Miho YANO and Jiro EIHO

Water Environment Division, Hyogo Prefectural Institute of
Public Health and Environmental Sciences, 2-1-29,
Arata-cho, Hyogo-ku, Kobe 652-0032, Japan

We have established a highly sensitive method for analyzing the concentration of a newly regulated
agricultural chemical, Fipronil, in water by solid phase extraction and GC/MS methods. In order to evaluate
the analytical method, we conducted recovery experiments from distilled water, tap water and river water
samples using a PS-2 column. The recovery rate was greater than 90% and the coefficient of variance was
under 3%. The determination limit by this method was 0.003ug/L. Furthermore, we conducted a water-quality
test using this method for water samples collected from 15 monitoring points in the Hyogo Prefecture. The re-
sults indicated that the concentrations of Fipronil is over a range from ND to 0.017ug/L. However, the detec-
tion of Fipronil in water sources was a significantly high rate of 40%.
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Sample (500mL

Solid phase column
Conditioning [PS-2]

1. Dichleromethane SmL Chlorine{+) —Ascorbic acid 5mg
2. Methanel SmL

3. Purified water SmL

Solid phase extraction
{flow rate: 10mL/min)

Solid phase column

Purified water 10mL
Vacuum (30min)

Elution

1. Dichloromethane 2mL (x2)
2. Dryness(Sodium Sulfate,Anhydrous)

Concentration

1. Internal standard solution 0.1mL
2. n-Hexane 0.4mL

GC/MS
Fig.2 Analytical procedures for Fipronil
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Table 1 GC,MS operation conditions

[GC]

Injection method: TPI on column injection

Injection temp.: 40°C (dmin) -80°C/min-240°C(42min)-

80°C/min-320°C(2.5min)

Coolant: liquid CO.

Oven temp.: 40°C(4min)-20°C/min-180°C-2°C/min-
200°C(5min)-2°C/min-240°C-20°C/min-
320C

Carrier gas: Helium, 40cm/sec(EPC)

Column:DB-5ms(film thickness: 0.1im,

1: 30m, i.d.: 0.25mm)

[(MS]

Ion source temp.: EI; 200°C,
Transferline temp.: 275°C
Emission current: 285¢A
lonization volt: 70eV

Mass range: 50-500(m/z)
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Fig. 3 Location of sampling points
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Table 2 Various parameters of Fipronil measurement

monirtlo; ion ljiete?rtri;ijrr;> time Regression curve Cozge;faft.ion
367, 369, 371 16.89 y=690.83x-2080.1 1.0000

* : Cone. 0.003—0.500mg/L(7 points: 0, 0.003, 0.005, 0.010, 0.05,
0.100, 0.500mg/1.)
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Table3 Recoveries of Fipronil in water

Dist. water Tap water River water

Cone.

(e’ gis) cv%) RO CVO% RGO CV%)

0.005 99.2 1.0 96.7 1.3 90.8 2.8
0.05 99.3 2.1 96.5 1.5 96.3 0.9
0.5 101.6 1.4 101.2 2.4 101.6 2.9

Dist. water : pH7.0, SS; <1.0mg/L, n=3
Tap water : pH6.9, SS; <1.0ng/L, n=3
River water : pH6.9, SS; 3.2mg/L, n=3
R(%): recovery, CV(%): coefficient of variation
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Table 4 Concentration levels of Fipronil in various
water sources

Water sources  Concentration(zg/L)”  Frequency
N.D.
0.004
River water 0.005 4/5
0.012
Lekewater ND. 0L
_River bed water N.D. 01 .
Shallow well 2/6
Deep well 0/2
Total N.D.-0.017 6/15

Sampling date : June 19, 2007
* : Determination limit: 0.003pg/L
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Changes of Sea Water Temperatures during Long Time in the Sea of Harima

Hajime MIYAZAKI® and dJiro EIHO

Water Environment Division, Hyogo Prefectural Institute of

Public Health and Environmental Sciences, 3-1-27, Yukihira-cho,
Suma-ku, Kobe 654-0037, Japan

Changes of sea water temperatures during long time at two experimental stations in the Sea of Harima that
is an enclosed coastal sea from 1981 to 2005 (fiscal year) were researched. As a result, it was revealed that
they had risen at the surface and bottom layers in almost all seasons at both stations. These sea water
temperature rises were accompanied with atmospheric temperatures, therefore it seemed that the rise of sea

water temperatures related to global warming.
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Fig. 2 Changes of sea water temperatures in the surface(A) and bottom layer(B) at St.1 and 2 from FY 1981
to FY 2005
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Evaluation of Availability of the Solar Radiation Shield in Air
Temperature Measurement Survey

Masahide AIKAWA*, Takatoshi HIRAKI and Jiro EIHO

Atmospheric Environment Division, Hyogo Prefectural Institute of
Public Health and Environmental Sciences, 3-1-27,
Yukihira-cho, Suma-ku, Kobe, 654-0037, Japan

To examine the availability of the Solar Radiation Shield in the measurement of air temperature, air
temperatures were measured in a thermometer shelter and the Solar Radiation Shield. A difference was
observed in a monthly mean air temperature according to the thermometer shelter and the Solar Radiation
Shield. However when taking the measurement accuracy (+0.3°C) into account, the difference according to the
thermometer shelter and the Solar Radiation Shield was within the precision of each device. Similar mean
diurnal variations of the air temperature were observed in the thermometer shelter and the Solar Radiation
Shield although a difference was observed in the daytime, being greatest from 14:00 to 16:00. In contrast the
air temperatures measured in the thermometer shelter and the Solar Radiation Shield were approximately the
same at night. In conclusion, the Solar Radiation Shield can be applied in measuring the air temperature as
the thermometer shelter is although both air temperatures should be compared with an air temperature
measured in a forcibly ventilated shelter.

I INTRODUCTION I MATERIALS AND METHODS
Air temperature is one of the most important 1 Research site and period

parameters for the detection of climate change and the Air temperatures were measured in May 2005 in a

thermometer shelter and the Solar Radiation Shield

phenomenon® %, It is preferable that air temperature (Davis Instruments Corp., California, USA)

understanding of the wurban heat island

be measured by using a forcibly ventilated shelter or installed on the roof (about 25 m above ground) of

at 1.5 m above ground by a thermometer shelter
installed on the grass; however, the optimal
conditions cannot always be achieved. In the current
study, air temperatures were measured in different
conditions by using different types of shelters to

examine the appropriateness of the shelters.

* BRI RIG « T654-0037 P THAEBEX T ERT8-1-27
RER RERERE T Y 5 —
ASBEER B ) B F

a six-story building, the Hyogo Prefectural Institute
of Public Health and Environmental Sciences. The
thermometer shelter is made of wood, and the Solar
Radiation Shield is made of UV stabilized white
thermoplastic plates. Both the thermometer shelter
and the Solar Radiation Shield are naturally

ventilated.

2 Measurement device and frequency

Air temperatures were measured by a Thermo
Recorder TR-72U (T&D Corporation, Nagano,
Japan). The measurement resolution was 0.1°C. The

measurement accuracy was 3:0.3°C. Air temperatures



were measured at 10-minute intervals, and hourly

mean air temperatures were used for analyses.

3 Statistical analysis
The least significant difference (LSD) was used
in analyses of the variations of daily mean, daily-

highest, and daily-lowest air temperatures.

I RESULTS AND DISCUSSION

1 Comparison of air temperatures based on daily

mean,  daily-highest, and daily-lowest air
temperatures

Statistical parameters of air temperatures
measured in the thermometer shelter and the Solar
Radiation Shield are summarized in Table 1. The
analysis by LSD clarified that there was no
significant difference (p>0.05)

daily-highest, and daily-lowest air temperatures

in daily mean,

according to the thermometer shelter and the Solar
Radiation Shield.

The differences in daily mean, daily-highest, and
daily-lowest air temperatures measured at the
thermometer shelter and the Solar Radiation Shield
are shown in Fig. 1. The vertical and horizontal
axes show the difference in air temperature
according to the thermometer shelter and the Solar
Radiation Shield (thermometer shelter - Solar
Radiation Shield) and the time of measurement
shown by day, respectively. The mean differences
in daily mean, daily-highest, and daily-lowest air
temperatures were 0.14°C, 0.28, and 0.01, respectively.
A larger difference was observed in daily-highest
air  temperature than in daily-lowest air
temperature. The larger difference in daily-highest

air temperature was due to a diurnal variation of

Table 1
Radiation Shield

air temperature, which will be mentioned in detail
later. Taking into account the measurement

accuracy (£0.3°C) of the device used in the air
temperature measurement, the differences in air
temperatures according to the thermometer shelter
and the Solar Radiation Shield can be concluded to

be within the precision of each device.

05

Air temperature difference / °C

00 |-

-0.5

Fig. 1 Differences in daily mean, daily-highest,

and daily-lowest air temperatures measured
in the thermometer shelter and the Solar
Radiation Shield. No mark, open circle (O ),
and filled circle (® ) show daily mean,
daily-highest, and daily-lowest, respectively.

2  Comparison of air temperatures based on
diurnal variation

Mean diurnal variations of air temperatures
measured in the thermometer shelter and the Solar
.Radiation Shield are shown in Fig. 2. Similar mean
diurnal variations were observed. The daily-highest
and daily-lowest air temperatures appeared at 14:00
and 5:00, respectively, in both mean diurnal
variations. On the other hand, some differences
were also observed. The air temperature measured
in the Solar Radiation Shield was approximately
0.3°C lower than that in the thermometer shelter in
the daytime. The difference was largest from 14:00

to 16:00. In contrast, the air temperature measured

Statistical paramenters for air temperature measurement in thermometer shelter and the Solar

°C except N
N Mean Median Minimum Maximum Stapdgrd Standard

deviation error
Daily mean 31 18.8 18.6 16.1 22.2 1.68 0.30
The;f;ire“fter Daily-highest 81 92.3 22.1 19.5 2.2 2.11 0.38

_____________________________________ Daily-lowest 31 165 166 1.0 188 229 041
Solar Daily mean 31 18.7 18.6 6.1 22.1 i 0.31
Radiation Daily-highest 31 22.1 21.8 19.1 27.1 2.13 0.38
Shield Daily-lowest 31 15.4 15.8 11.2 19.0 2.28 0.41




in the Solar Radiation Shield was approximately
the same as that in the thermometer shelter at
night.

The air temperature generally is highest at about
14:00. In contrast, Dr. Miyazaki (private
communication) clarified that the measurement of
the highest air temperature in a thermometer
shelter occurs a few hours later than in a forcibly
ventilated shelter. The delay observed in the
thermometer shelter is mainly due to the relatively
large heat capacity of a thermometer shelter and
insufficient ventilation. However, in the current
study, the air temperature in the thermometer
shelter and the Solar Radiation Shield reached the
highest level at 14:00, as mentioned above,
suggesting that measurements were done properly in
the current study. One of the presumed reasons for
these proper measurements was the height (25 m
above ground) of the research site as related to
wind velocity, which increases with altitude®. In
the current study, the air temperature was
measured at a site 25 m above ground, presumably
providing a higher wind velocity compared with
that at ground level. A high wind velocity promotes
ventilation, resulting in the proper measurement of
temperature.

On the other hand, it is preferable that air
temperature be measured by using a forcibly
ventilated shelter or at 1.5 m above ground by a
thermometer shelter installed on the grass. In the
current study, both air temperatures were measured

on the roof of the six-story building, and the roof

22

Mean air temperature / °C
= G
T
i
i

14 — -
123 4 5 6 7 8 9 10111213 1415 16 17 18 19 20 21 22 23 24

Time /hour

Fig. 2 Mean diurnal variations of air
temperatures measured in the thermometer
shelter and the Solar Radiation Shield.
Filled triangle (4 ) and open circle (O )
show thermometer shelter and the Solar
Radiation Shield, respectively.
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was covered with a waterproof sheet, not grass.
Therefore, both air temperatures should be com-
pared with air temperature that is measured in the
optimal conditions mentioned above and then evalu-
ated. However, our results indicate that the daily-
lowest air temperature measured in the Solar
Radiation Shield can be evaluated comparably with

that measured in the thermometer shelter.

Iv. CONCLUSION

The availability of the Solar Radiation Shield in
the air temperature measurement survey was
examined. The findings can be summarized as
follows;

1. A difference was observed in a monthly mean
alr temperature according to the thermometer
shelter and the Solar Radiation Shield although
the difference was within the precision of
measurement device.

2. Similar mean diurnal variations of the air
temperature were observed in the thermometer
shelter and the Solar Radiation Shield.

3. The air temperatures measured in the
thermometer shelter and the Solar Radiation
Shield were approximately the same at night
although a difference was observed in the
daytime, being greatest from 14:00 to 16:00.

4. In conclusion, the Solar Radiation Shield can be
applied in measuring the air temperature as the
thermometer shelter, although both air temperatures
should be compared with an air temperature

measured in a forcibly ventilated shelter.
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LC/MS Parameters for the Residue Analysis of 154 Pesticides

Tomofumi MATSUOKA*, Yumi AKIYAMA and Naoki YOSHIOKA

Life Science Division, Hyogo Prefectural Institute of

Public Health and Environmental Sciences, 2-1-29,
Arata-cho, Hyogo-ku, Kobe 652-0032, Japan
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Tablel Analytical conditions of LC/MS

Agilent1100 MSD(SL) ® and_Agilent1200 TOF-Ms”
Column : Ascentis C18(100 mmx3 mmi.d.3 pm) +

guard (10 mm>3 mm i.d.,3 pm) ,Sigma-aldrich®”
Column temp : 40 T
Mobile phase : CH,CN-10mM CH,COONH, (0.5 ml/min)*®
Gradient ; [(15:85)—(95:5)]/16 min + (95'5) 9 min®®
Inj.program:Sample soln (acetonitrile) 4 pl+ Water 16 pl
mix 5 times,then inject 20 pl b
Ionization and Capillary voltage :
ESI (Positive, 4000 V) (Negative,3500 V)2V
Nebulizer gas : 50 psi®®
Drying gas: 10 L/min (350 °C)*?
Fragmentor voltage : 100 V¥ 200 v
Scan range and cycle : m/z 50-950 (0.98 cycles/sec)')
m/z 50-950 {1.00 eycles/sed)®

Reference mass” ;m/z=121.0509 ,922.0098
a) for QMS
b) for TOFMS
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Fig. 1 Detection limits of pesticides analyzed by
LC/MS For 154 peaks of pesticides including

isomers, detection limits were calculated
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Table 2 L.C/MS analytical parameters

Retention Time Monitor Ion (m/z) Detection Lamit m/z for
Pesticide® . - 3 b)
(min) Frag:100 V Frag:200 V (ng) TOFMS
(Positive)
Methamidophos 1.41  142.0 M+H)" 94.1 (125.0) 0.029 142.00862
Acephate 1.49  184.0 (M+H)" 143.0 (95.1) (143.0) 0.044 184.01918
Omethoate 1.64 214.0 M+H)" 109.1 (125.0) 0.020 214.02975
Aldicarb sulfoxide 1.81  207.1 (M+H)" 224.1 (89.2) 0.036 207.07979
_Dinotefuran 2.01  203.1 (M+H)" (69.2) 225.2 0.040 203.11387
4,4'-Dimethyl-2-oxazolidinone 2.02 116.1 (M+H)" (133.1) 72.2 (116.1) 0.040 116.07061
Pymetrozine 2.30 218.1 (M+H)" 105.1 (218.1) 0.029 218.10364
Oxydemetonmethyl 250  247.0 (M+H)" 109.1 (269.0) 0.015 247.02222
Nitenpyram 2.79 271.1 M+H)" (309.0) 196.1 (237.1) 0.025 271.09563
Aldoxycarb 2.91 240.1 (M+NHy" (223.1) 86.1 0.031 240.10126
Oxamyl 2.91  237.1 (M+NH," 72.1 (237.1) 0.056 237.10159
Monocrotophos 3.08 2241 (M+H)" (241.2) 127.1 0.046 224.06824
Vamidothion sulfone 3.45  320.0 (M+H)" (342.0) 178.1 0.017 320.03860
Methomyl 3.56  163.1 (M+H)' 88.1 0.059 163.05358
Propamocarb 4.34 189.2 (M+H)" 102.1 (189.2) 0.033 189.15976
Ethiofencarb sulfoxide 450 242.1 (M+H)* (107.1)  107.1 (105.1) 0.031 242.08454
Thiamethoxam 451  292.0 M+H)* (330.0) 181.1 (152.1) 0.042 292.02657
Methiocarb sulfoxide 5.06 242.1 M+H)' (185.1) 185.1 (170.1) 0.030 242.08454
Trichlorfon 5.08 256.9 M+H)" (274.0) 109.1 (274.0) 0.040 256.92986
Vamidothion 512  288.0 (M+H)" (146.2)  310.0 (146.1) 0.033 288.04877
Metamitron 5.35 203.1 (M+H)" 175.1 (203.1) 0.025 203.09274
Clothianidin 5.38  250.0 (M+H)" (169.1) 113.1 (132.1) 0.044 250.01600
Ethiofencarb sulfone 548  275.1 (M+NH,)" (258.0) 107.1 (105.1) 0.024 275.10601
Thiacloprid-amide 553  271.0 (M+H) (541.2) 126.1 (228.1) 0.025 271.04149
30H-Carbofuran 5.60 255.1 (M+NH," (238.1) 163.1 (135.1) 0.043 255.13394
Chloridazon 571  222.0 M+H)' (465.2) 222.0 (244.2) 0.018 222.04287
Carbendazim 574 192.1 M+H)" 160.1 0.024 192.07676
Imidacloprid 582 256.1 (M+H)" (294.0) 175.2 (273.0) 0.036 256.05958
Dimethoate 6.15  230.0 (M+H)" (252.00 125.1 0.045 230.00690
Amitraz met. 6.18 163.1 (M+H)" 107.1 (163.1) 0.114 163.12298
IS(Ethylphenylurea) 6.20 165.1 (M+H)" (329.1) 94.1 . (105.1) 165.10224
Acetamiprid 6.35  223.1 (M+H)" (260.8) 126.1 (245.1) 0.027 223.07450
Tricyclazole 6.563  190.0 (M+H)" (228.0) (190.1) 163.1 0.018 190.04335
Thiabendazole 6.58  202.0 (M+H)" (202.1) 175.1 0.036 202.04335
Desmedipham 6.70  182.1 (M-119+H)" (65.1) 121.3 0.167 182.08117
Tepraloxydim 6.75  342.1 (M+H)" 250.1 (342.1) 0.053 342.14667
Methiocarb sulfone 6.92 275.1 (M+NHp* (258.1) 122.1 (201.0) 0.040 275.10600
Thiophanate deg. 7.06  206.1 (M+H)" . 134.1 (160.0) 206.09241
Cymoxanil 7.07  199.1 M+H) 128.1 0.069 199.08257
Thiacloprid 7.35  253.0 M+H) (527.0) 126.1 (275.0) 0.031 253.03092
Naphtylacetamide 7.38  186.1 (M+H)" (371.2) 141.1 (186.1) 0.016 186.09134
Tebuthiuron 749  229.1 M+H) 172.2 (229.2) 0.017 229.11176
Aldicarb 7.64 116.1 (M-75+H)" 213.1 0.056 116.05285
Dimethirimol 7.78  210.2 (M+H) (210.4) 140.2 0.033 210.16009
Oxadixyl 8.11  279.1 (M+H) (296.2) 133.1 (219.1) 0.031 279.13394
Imazamethabenz methyl 8.18  289.2 (M+H)" 289.2 (229.2) 0.013 289.15467
Isouron 8.24 212.1 (M+H)" (445.2) (234.1) 167.1 0.021 212.13936
Metolcarb 8.36  166.1 (M+H)" 109.1 (94.1) (109.0) 0.129 166.08626
Azamethiphos 8.563  325.0 (M+H)* 112.0 (139.0) 0.031 324.98094
Thiophanatemethyl 8.76  343.1 M+H)" (365.0) 151.2 (365.0) 0.057 343.05293
Imazalil met. 8.93 257.0 M+H)" (257.0) 69.2 0.031 257.02430



Table 2 LC/MS analytical parameters (continued)

Retention Time

Monitor lon (m/z)

Detection Limit m/z for

—100—

Pesticide” (min) Frag:100 V Frag:200 V @g)” TOFMS
Thiodicarb 9.00 355.1 (M+H)" 377.0 (377.0) (393.0) 0.018 355.05630
Propoxur 9.10 210.1 (M+H)" 168.0 (65.1) (111.0) 0.040 210.11247
Bendiocarb 9.15 224.1 (M+H)' (167.1) 81.2 (109.1) 0.031 224.09174
Carbofuran 9.26  222.1 (M+H)" (244.0) 123.1 (165.1) 0.022 222.11247
Methabenzthiazuron 9.33 2221 (M+H) (165.2) 150.0 0.017 222.06956
. Chlortoluron 946  213.1 (M+H)" 72.2 (213.1) 0.017 213.07892
Xylylcarb 9.57 180.1 (M+H) (123.1) 108.1 (123.1) 0.038 180.10191
Carbaryl 9.61 202.1 (M+H) (145.1)  155.0 (145.1) 0.043 202.08626
Mepanipirym met. 9.65 244.2 (M+H) 226.2 (244.2) 0.013 244.14444
XMC 9.78  180.1 (M+H)" (123.1) 108.1 (123.1) 0.051 180.10191
Probenazole 9.87 224.0 M+H)" 241.1  (246.1) 0.036 224.03759
Ethiofencarb 9.97 226.1 (M+H)" (164.1) 107.1 (105.1) 0.036 226.08963
Isoproturon 9.98  207.1 (M+H) 72.2 (165.2) 0.015 207.14919
Diuron 10.08  233.0 (M+H)" 72.2 (233.0) 0.061 233.02430
Triforinel 10.19 3899 (M-43+H)" (456.9) (389.9) 456.9 0.133 389.92626
Triforine2 10.33  389.9 (M-43+H)" (456.9) (389.9) 456.9 389.92626
Ferimzone (Z+E) 10.46  255.2 (M+H)" (255.2) 132.1 0.017 255.16043
Isoprocarb 10.47 194.1 M+H)" (211.2) 95.1 (105.1) 0.040 194.11756
Thiophanate 10.78  371.1 M+H)" (393.0) 151.0 (393.0) 0.021 371.08423
Inabenfide 10.79  339.1 (M+H) (377.0)  321.1 (339.1) 0.018 339.08949
Naphthalophos 11.17  350.1 (M+H)" 214.0 (276.0) 0.018 350.07880
Triadimenoll 11.29 296.1 (M+H)" 70.2 0.087 296.11603
Triadimenol2 11.51  296.1 (M+H)" 70.2 296.11603
Clethodim 11.30  360.1 (M+H)" (382.1) 268.1 (360.1) 0.047 360.13947
Fluridone 11.46 330.1 (M+H)* 330.1 0.018 330.11003
Phenmedipham 11.46  318.1 (M+NH4)" (301.1) 136.1 (168.1) 0.013 318.14484
Ethiprole 11.49 397.0 (M+H)' 351.0. (397.0) 0.095 396.98990
Cycloxydim 11.55 326.2 (M+H)" (280.1) 280.1 (326.2) 0.025 326.17844
Methiocarb 11.56  226.1 (M+H)" (169.1) 122.1 (121.1) 0.022 226.08963
Fenobucarb 11.61  208.1 (M+H)* (230.1) 95.1 (105.1) 0.083 208.13321
Linuron 11.74 249.0 M+H)* 161.0 (182.0) 0.125 249.01921
Chloroxuron 11.84 291.1 M+H)" 291.1. (313.0) 0.015 291.08949
Promecarb 11.97 208.1 (M+H)" (151.2) 109.2 (91.2) 0.031 208.13321
Cumgyluron 12.07  303.1 (M+H) (341.0) 125.1 (185.1) 0.018 303.12587
Azoxystrobin 12.08 404.1 (M+H)" (442.0) 372.0 (344.1) 0.012 404.12410
Butroxydim 12.17  400.2 M+H)" (422.0) (400.2) 354.2 0.036 400.24824
Tiamulin (fumarate) 12.30  494.3 (M+H)' 494.3 (192.2) 0.011 494.32986
Triadimefon 12.32 294.1 (M+H)" 197.1 (294.1) 0.042 294.10038
Dymron 12.38  269.2 (M+H)" 151.1 (269.2) 0.009 269.16484
Tralkoxydim 12.53 330.2 (M+H) 284.2 (138.2) 0.024 330.20637
Methyldymuron 12.55  269.2 (M+H)" 151.2 (134.1) 0.009 269.16484
Bifenazate 12.74  301.2 (M+H)" (623.2) 198.2 (323.2) 0.019 301.15467
Imazalil 12.75  297.1 M+H)' (297.1) 109.1 0.019 297.05560
Mepanipirym 12.81  224.1 (M+H) 224.1 0.016 224.11823
Methoxyfenozide 12.81  313.2 (M-56+H)" (369.2) 149.1 0.027 313.15467
Barban 12.92  275.0 (M+NH4)" (258.0) 143.2 (178.0) 0.167 275.03486
Bitertanoll 12.95 338.2 (M+H)* (360.2) 70.2 (360.2) 0.063 338.18631
Bitertanol2 13.21  338.2 (M+H)" (360.2) 70.2 (360.2) 338.18631
Benzobicyclon 12.96  447.0 (M+H) (447.0) 469.0 0.048 447.04861
Sethoxydim 13.06  328.2 (M+H)" 178.1 (282.2) 0.027 328.19409
Chromafenozide 13.06  395.2 (M+H)" (175.1) 175.1 0.025 395.23292
Fenoxycarb 13.14  302.1 (M+H)" 324.0 (256.0) 0.047 302.13869
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Table 2 LC/MS analytical parameters (continued)

B

e 7 —E F45, 2007

Retention Time

Monitor lon (m/z)

Detection Limit m/z for

Pesticide” (min) Frag:100 V Frag:200 V (ng)” TOFMS
Oxpoconazole formyl 13.35 339.1 (M+H)" (361.1) 143.1 (361.1) 0.063 339.14700
Prochloraz 13.49 376.0 (M+H)" (378.0) 310.0 (225.0) 0.013 376.03809 -
Tebufenozide 13.61  297.2 (M-56+H)" (353.2) 133.1 (105.2) 0.011 297.15976
Pyrazoxyfen 13.68  403.1 M+H)* (425.0) 403.1 (425.0) 0.022 403.06108
Fenoxanil 13.85  329.1 (M+H)" (367.0) 86.2 (189.0) 0.080 329.08181
Ethoxyquin 13.89 218.2 (M+H)" (218.2) 190.1 0.095 218.15394
Carpropamid 14.08 334.1 M+H)" (336.0) 139.2 0.087 334.05268
Bensulide 14.22  398.1 (M+H)" 356.0 (105.1) (158.1) 0.054 398.06779
IS(Triphenylphosphate) 14.28  327.1 (M+H)' (344.1)  327.1 (349.1) 327.07808
Zoxamide 14.36  336.0 (M+H)" 187.0 0.042 336.03194
Fentrazamide 14.51  197.0 (M-153+H)" (350.1) 115.1 (372.1) 0.019 197.02247
Pyraclostrobin 14.53  388.1 (M+H)" 163.1 0.011 388.10586
Clofentezine 14.68  303.0 (M+H)" (305.0) 130.1 (102.0) 0.105 303.01988
Oxadiargyl 14.71  358.1 (M+NH4)" (341.1) 341.1 (363.1) 0.105 358.07198
Pencycuron 14.79  329.1 (M+H)" (329.1) 125.1 0.013 329.14152
Pyrazolynate 14.82  439.0 (M+H)" (441.0) 439.0 (173.0) 0.004 439.02806
Phoxim 14.85  299.1 (M+H)" 129.1  (105.1) (97.1) 0.017 299.06138
Bifenazate met. 14.98 299.1 M+H)" (619.2) 213.1 (321.2) 299.13902
Terbucarb(MBPMC) 15.03  222.1 (M-56+H)" (278.0) 109.0 0.018 222.14886
Benzofenap 15.10 431.1 (M+H)" (431.1) 453.0 0.017 431.09238
EmamectinB1b FA 15.50 908.5 (M+Na)* 908.5 908.47668
EmamectinB1b AM 15.53 ~ 858.5 (M+H)" (880.2) 858.5 858.49982
Propaquizafop 15.66  444.1 M+H)" 299.0 (444.1) 0.029 444.13208
Fenpyroximate Z 15.92  422.2 (M+H)" 366.1 (422.2) 0.011 422.20744
Furathiocarb 16.056  383.2 (M+H)" 195.1 (167.1) 0.009 383.16352
Oxaziclomefone 16.09 376.1 (M+H)" 190.1 (161.1) 0.009 376.08656
Temephos 16.15  484.0 (M+NH4)" 467.0 0.014 484.02355
EmamectinB1b MFA 16.29  922.5 (M+Na)" 922.5 922.49233
EmamectinBla FA 16.32 9225 (M+Na)® 922.5 0.100 922.49233
Hexythiazox 16.60 353.1 (M+H)" (375.0) 228.1 (168.1) 0.100 353.10851
Fenpyroximate E 16.80  422.2 (M+H)" 366.1 (422.2) 0.011 422.20744
Emamectin (benzoate) By, 17.29 8725 (M+H)" 872.5 872.51547
EmamectinBla AM 17.30 872.5 (M+H)" (894.5) 872.5 (894.5) 0.043 872.51547
Cycloprothrin 17.32 499.1 (M+NH4)" 208.1 (504.0) 0.011 499.11859
EmamectinBla MFA 17.59  896.5 (M-18+H)" (816.5) 936.5 (896.5) 0.030 896.51547
AbamectinBla 17.60  895.5 (M+Na) 305.2  (895.5) (549.3) 0.025 895.48143
MilbemectinA3 17.62  511.3 (M-18+H)" (493.3) (511.3) 493.3 511.30542
Amitraz 17.84  294.2 M+H)' 163.2 (122.1) 0.005 294.19648
MilbemectinA4 18.54  525.3 (M-18+H)" (507.3) (525.3) 507.3 0.029 525.32107
Emamectin (benzoate) B, 19.26  886.5 (M+H)" 886.5 0.053 886.53112
(Negative)

Flonicamid 4.74  228.0 (M-Hy _ 0.071 228.03902
IS(Ethylphenylurea) 6.21 223.1 (M+CH3;CO0) 163.1 223.10881
Alloxydim-Na 6.99 3222 (M-Nay 222.1 (264.1) 0.111 322.16599
Imibenconazole M(desbenzyl) 8.05 269.0 (M-Hy (269.0) 186.0 0.100 269.00024
Terbacil 8.21 215.1 (M-Hy 159.0 (215.0) 0.308 215.05928
Fluometuron 9.66 231.1 M-HY (231.1) 186.1 0.048 231.07507
Siduronl 11.30  291.2 (M+CH3;COO) (231.2) 92.2 (231.2) 0.018 291.17141
Siduron2 11.60 291.2 (M+CH3;CO0) (231.2) 92.2 (231.2) 291.17141
o-Phenylphenol 1144  169.1 (M-Hy 169.1 (141.1) 1.000 169.06588
Isoxaflutole 12.05  358.0 (M-H) 358.0 0.143 358.03663
Tiadinil 12.11  266.0 (M-Hy 71.1 0.021 266.01603
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Table 2 LC/MS analytical parameters (continued)

Retention Time

Monitor lon (m/z)

Detection Limit m/z for

Pesticide” (min) Frag:100 V Frag:200 V (ng)” TOFMS
Diflubenzuron 12.79  309.0 (M-H) 345.0 0.074 309.02478
Oryzarin 12.96  345.1 (M-Hy 345.1 0.017  345.08743
Iprodione 13.02 2430 (M-85-Hy (243.0) 160.0 0476 242.97335
Cyazofamid 1375 216.0 (M-107-H) 216.0 0.024  216.03339
Triflumuron 13.97  357.0 (M-HY 176.1 (357.0) 0.083  357.02592
Hexaflumuron 1462 459.0 (M-Hy (439.0) 2760 (439.0) 0029  458.97434
Tprodione met. 1473 328.0 (M-Hy (141.1)  141.1 0.125  328.02612
Teflubenzuron 1491 379.0 (M-Hy (359.0) 196.0 (339.0) 0.080  378.96697
Novaluron 15.06  491.0 (M-HY @71.1) 4710 (491.0) 0.080  491.00503
Tmibenconazole 15.26  409.0 (M-Hy (411.0) 251.0 (157.0) 0.105  408.98537
Lufenuron 15.69  509.0 (M-Hy 326.0 0.065  508.97114
Fluazuron 15.86  504.0 (M-H)y (5419) 5040 (321.0) 0.014  503.99466
Chlorfenapyr 1593 3469 (M-58-H)  (348.9) 3489 (346.9) 0.016  346.92039
Flufenoxuron 1627  487.0 (M-Hy (467.0) 304.0 (487.0) 0.118  487.02896
Chlorfluazuron 1672 538.0 (M-Hy (518.0) 518.0 (355.0) 0.100  537.95569

a) Deg.means degradation product and met. Means metabolite.
b) As detection limits were calculated for the main peak among several peaks detected from
each pesticide standard, they were vacant for the peaks except for main.
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0.02) BET 5L, HHWET 20 A2EVERE THRE
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Fig. 2 Extract ion chromatograms obtained from
standard mixture and the melon extract. 2-A
and 2-C:analysed by QMS; 2-B and 2-

D:analysed by TOFMS
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BRTICEET 2 BEOREIR, SR ERRICKRH
TELZ—FOFEABAT S &, BREELAHELL,
L AFZORBLMET 218 E, BREETHREED
TETH B, Frexid, 1995FELKGC/MSIT & 5% 5K
H—EOTTEERRE LY, BEEBERBEREMNLTY
50, SreRET 3 BEOHEELEINL TY, 4005
EBZ5EEB IV ZORBYORRBRKREEGC/MSKK
X B—BHTTHEBELY, 200655 AT iRy
T4 7Y A MEEISHGEL TV A,

TFEERAMRITITY dicid, SR s 458K
HEORSOEBRMBIUCZR 2RI PVOF— 5 <=
ZOEBPLETH S, TITR, HERR, KL
ATEHDO 73 7% v M & vB L UBRTBREOER
GC/MSTREEMTEITOBEORBER & L THET
5.

BERRRFAN

* BRIEERSE © T652-0032 #ETHREXHHAT2-1-29
FEE RERERNEHR Y 5 —
BERRRIEER R b B E

oI B &

BRAEET I, MM TE®, BEIRILFERE X UL
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HEH, AR TERRD H20vidn~+4 v (KY
BEHEH, BRI wEmL T, ERERERE L
7z. GC/MSOHFICE, n-~FHv—7TE v (4 1)
B T0.01~ 5 tg/mLOBEIHFRL TRV,

2. HEEBIUVHESRYE

8 . AgilenttHtBI6BIONEIH 2 7 o< b 75 7B &
U597 3inert BVE & 45T

# 5 & HP-6MS (Agilent#t %, 30m X 0.25mmi.d.,
FRIZ0.25im) + 47— F# 5 & (0.5mx0.25mmi.d., K7—
Fa4 V)

# 5 LIRE : 70°C(3 min)—30°C/min—>160°C( 0 min)
—2.5°C/min—>200°C ( 0 min)—> 8 °C/min—>300°C (5.5mi
n)

HEAOEE : 250°C, 1 v ¥ —7=42BE :280C

A4 vy —RRE : 230°C, WEREE : 150C

Fr U THRMH)EN T2 75 & ¢ 40psi( 1 min)—
16psi€ € — F (EARRES. 4mL/min, SHTERE
1.7-0.7/mL/min, Y5 vvavi{fsuyFviroF
Ficky, HWBEAEREEBILET 3.)
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detection limits were calculated
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Table 1 GC/MS analytical parameters

Retention Time Monitor Ion (m/z)  Detection Limit

Pesticide (min) Target Qualifier (ng) ™
Aldicarb deg.(nitrile) 2.65 115.1  100.0 0.017
Oxamyl deg.(nitrilte) 3.44 98.1 72.0 0.160
Pencycuron deg.1 (Phenylisocyanate) 3.84 119.0 91.1

Pencycuron deg.2 (Anitine) 4.11 93.1 66.1

Metaldehyde 4.88 89.1 117.0 0.002
DCIP 4.98 121.0 77.0 0.009
Phenmedipham deg. 5.06 133.0 104.1 0.003
‘Methomyl oxim 5.07 105.0 58.1 0.013
Metolcarb deg.(phenol) 5.14 108.0 79.1

Aldicarb deg.(oxim) 5.17 86.0 133.1

XMC deg.(phenoD 5.94 122.1  107.1

Phoxim deg. 5.95 103.0 130.0 0.020
Oxpoconazole met. (4,4-Dimethyl-2-oxazolidinone) 5.95 100.0 56.1 0.004
Clofentezine deg. (2-Chlorobenzonitrile) 6.02 137.0  102.1 0.008
Propoxur deg.{phenol) 6.02 110.0 152.1

Xylylcarb deg.(phenol) 6.13 122.1  107.1

Isoprocarb deg.(phenol) 6.18 121.0  136.0

Methamidophos 6.45 94.0 141.0 0.009
Dichlorvos 6.60 -109.0 185.0 0.002
Iprodione met. deg.1 €3,5-Dichlorophenylisocyanate) 6.67 1869  124.0

Bendiocarb deg.(phenol) 6.77 151.0  126:0

Fenobucarb deg.(phenol) 6.77 121.0  150.0

Allidochlor 6.92 56.1 132.0 0.013
Carbofuran deg.(phenol) 7.01 164.1 149.0

Swep deg.(3,4-Dichlorophenylisocyanate) 7.09 186.9  124.0

Flonicamid met.(TFNA-AM) 7.14 190.0 174.0 0.004
Imibenconazole met.2 (2,4-Dichloroaniline) 7.30 161.0 163.0 0.005
Iprodione met. deg.2 (3-Isopropylimidazoliden-2,4-dione) 7.44 127.0 100.9

Dichlobenil 7.45 170.9 172.9 0.001
Nicotine 7.46 84.0 133.0 0.008
EPTC 7.49 128.1 189.1 0.003
Dichlormid 7.50 172.0 124.1 0.007
Diphenyl 7.76 154.1 76.0 0.001
Propamocarb 7.79 58.1 188.1 0.048
Iprodione met. deg.3 (3,5-Dichloroaniline) 7.95 160.9 126.0

Ethiofencarb deg.{phenol) 8.12 107.1  168.0

Mevinphos 8.17 127.0 192.0 0.003
Butylate 8.18 146.1 156.1 0.002
Acephate 8.27 136.0 94.0 0.018
Propham 8.45 93.1 179.1 0.006
Nitrapyrin 8.49 193.9 124.0 0.004
Etridiazole 8.50 210.9 182.9 0.004
Pebulate 8.50 128.1 203.1 0.005
Metolcarb 8.52 108.0 107.1 0.002
Folpet met.(Phthalimide) 8.54 147.0 104.0 0.006
Captafol,Captan met.(Tetrahydrophthalimide) 8.77 151.1 79.1 0.007
Methacrifos 9.01 125.0 180.0 0.003
Thiocyclam 9.01 71.1 135.0 0.011
Carbaryl deg.(phenol) 9.12 1150 1441

Chloroneb 9.12 191.0 206.0 0.002
Terbucarb deg.(phenol) 9.14 205.2 220.2

o-Phenylphenol 9.24 170.1 141.1 0.002
Oxamyl deg.(oxim) 9.43 72.0 1620

Isoprocarb 9.50 121.1 136.1 0.002
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Table 1 GC/MS analytical parameters (continued)

Retention Time  Monitor fon (m/z)  Detection Limit

Pesticide * (min) Target Qualifier (ng)”
Molinate 9.51 126.1 187.1 0.002
Methiocarb deg.(phenol) 9.59 168.0  153.0

XMC 9.79 122.1 107.0 0.003
Methomyl 9.87 105.0 88.0 0.052
MCPA-methyl 9.87 214.0 141.0 0.005
Diethyl toluamide 10.08 119.0 190.1 0.002
Xylylearb(MPMC) 10.34 122.1 107.0 0.005
‘Omethoate 10.35 156.0 110.0 0.020
Flonicamid 10.51 174.0 146.0 0.005
Fenobucarb 10.54 121.1 150.1 0.003
Tecnazene 10.55 202.9 214.9 0.005
Propoxur 10.69 110.0  152.1 0.003
Propachlor 10.62 120.1 176.1 0.005
Demeton-S-methyl 10.74 88.0 60.0 0.004
Diphenylamine 10.76 169.1 168.1 0.002
Chlorethoxyfos 10.79 153.0 300.9 0.005
MCPA-ethyl 10.84 228.1 155.0 0.002
Ethoprophos 10.96 157.9 200.0 0.006
Cycloate 10.96 154.1 83.1 0.003
Phenmedipham 11.03 167.0 135.0

Chlorpropham 11.21 127.0 213.0 0.005
Dichlofluanid met. 11.36 200.0 92.0 0.008
Ethalfluralin 11.38 276.0 316.0 0.008
Naled 11.39 109.0 145.0 0.008
Methabenzthiazuron 11.41 164.0 136.0 0.019
Dicrotophos 11.63 127.0 193.0 0.008
Bendiocarb 11.64 151.0 166.0 0.002
Salithion 11.66 216.0 183.0 0.002
Trifturalin 11.68 306.1 264.0 0.004
Benfluralin 11.77 292.0 264.0 0.001
Pencycuron 11.80 125.0 180.0 0.010
Monocrotophos 11.87 127.0 192.0 0.010
Cadusafos 11.93 158.9 1567.9 0.010
Promecarb 12.00 1356.1 150.1 0.006
Di-allatel 12.04 234.1 86.1 0.002
Phorate 12.05 75.0 260.0 0.008
2,4-D-ethyl 12.11 175.0 248.0 0.004
a-BHC 12.23 180.9 216.9 0.008
Di-allate2 12.35 234.1 86.1

Thiometon 12.45 88.0 125.0 0.007
Desmedipham deg. 12.48 181.0 122.1 0.044
Hexachlorobenzene 12.52 283.8 248.8 0.001
2,4-D-isopropyl 12.58 175.0 262.0 0.005
Dicloran 12.67 205.9 175.9 0.012
2,6-Diisopropyinaphthalane 12.72 197.1 2122 0.002
Dimethoate 12.76 87.0 125.0 0.010
Ethoxyquin 12.86 202.1 174.1 0.017
Simazine 12.95 201.1 186.0 0.006
Furilazole 12.99 220.0 262.0 0.005
Carbofuran 13.04 164.1 149.0 0.003
Chlorbufam 13.07 223.0 127.0 0.018
Swep 13.09 186.9 221.0 0.017
Monolinuron 13.15 214.0 126.0 0.016
Atrazine 13.18 200.1 215.1 0.002
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Table 1 GC/MS analytical parameters (continued)

W Retention Time Monitor Ion (m/z)  Detection Limit
Pesticide {mhin) Target Qualifier (ng) ¥
Dimethipin 13.18 54.1 118.0 0.009
Clomazone 13.28 125.0 204.1 0.004
b-BHC 13.30 180.9 216.9 0.011
Propazine 13.37 214.1 229.1 0.005
Triflumizole met. 13.38 167.0 201.0 0.007
Tolylfluanid met. 13.43 106.1 214.0 0.009
g-BHC 13.50 180.9 216.9 0.008
Dioxathion deg. 13.60 97.0 270.0
Quintozene 13.72 236.8 294.8 0.012
Cyanophos 13.77 243.0 109.0 0.005
Diazinon oxon 13.78 273.1 137.0 0.009
Terbufos 13.78 231.0 153.0 0.004
Terbuthylazine 13.78 214.1 173.0 0.003
Pyroquilon 13.86 173.1 130.1 0.008
Fonofos 13.89 109.0 246.0 0.004
Propetamphos 13.89 138.0 194.0 0.006
Propyzamide 13.93 172.9 255.0 0.010
Pyrimethanil 14.11 198.1 77.0 0.003
Diazinon 14.38 179.1 137.1 0.006
Phosphamidon E 14.44 127.0 264.1
Disulfoton 14.51 88.0 186.0 0.004
Parathion-methyl oxon 14.55 109.0 230.0 0.011
Prohydrojasmonl 14.58 153.1 83.1 0.006
d-BHC 14.59 180.9 216.9 0.008
Terbacil 14.68 161.0 117.0 0.006
Chiorothalonil 14.79 265.9 263.9 0.004
Phenothiol 14.79 244.0 155.0 0.007
Tri-aHate 14.91 86.1 268.0 0.003
Tefluthrin 14.94 177.0 197.0 0.002
Isazofos 14.97 161.0 119.0 0.011
Etrimfos 15.07 292.1 181.1 0.003
Prohydrojasmon2 15.26 153.1 83.1
Iprobenfos 15.33 204.0 91.1 0.005
Benoxacor 15.42 120.0 259.0 0.005
Formothion 15.52 125.0 93.0 0.012
MCPB-ethyl 15.53 87.1 115.1 0.004
Ethiofencarb 15.57 107.0 168.0 0.008
Pirimicarb 15.61 166.1 238.1 0.002
Benfuresate 15.92 163.1 256.1 0.001
Propanil 16.09 161.0 217.0 0.009
Dichlofenthion 16.11 279.0 222.9 0.003
Fenitrothion oxon 16.15 244.0 109.0 0.011
Dimethenamid 16.21 154.1 230.0 0.005
Phosphamidon Z 16.22 127.0 264.1 0.014
Metribuzin 16.22 198.1 144.0 0.005
Bromobutide 16.25 119.1 232.1 0.004
Acetochlor 16.51 146.1 223.1 0.015
Parathion-methyl 16.56 263.0 125.0 0.005
Chlorpyrifos-methyl 16.57 285.9 125.0 0.003
Vinclozolin 16.60 212.0 285.0 0.010
Terbucarb{MBPMC) 16.61 205.1  220.2 0.002
Dipropyl isocinchomeronate 16.62 165.1 192.0 0.008
Acibenzolar-S-methyl 16.71 182.0 135.0 0.009
Simeconazole 16.79 121.0 211.1 0.018
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Table 1 GC/MS analytical parameters (continued)

o Retention Time Monitor Ion {m/z)  Detection Limit
Pesticide (imin) Target Qualifier (ng) ¥
Simetryn 16.79 213.1 170.1 0.008
Tolelofos-methyl 16.79 265.0- 125.0 0.001
Heptachlor 16.80 271.8 100.0 0.006
Carbaryl 16.81 144.0 115.1 0.009
Malathion oxon 16.81 127.0 195.0 0.011
Alachlor 16.99 160.1 188.1 0.007
Ametryn 17.08 227.1 212.1 0.006
Cinmethylin 17.24 105.1 123.1 0.008
Tridiphane 17.26 173.0 187.0 0.014
Prometryn 17.30 241.1 184.1 0.005
Parathion oxon 17.31 109.0 275.0 0.009
Fenchlorphos 17.31 284.9 125.0 0.002
Metalaxyl (Mefenoxam) 17.32 206.1  249.1 0.009
Fenthion oxon 17.42 262.1 247.0 0.002
Demeton-S-methyl sulfone 17.62 169.0 109.0 0.006
Naphthylacetamide 17.68 141.1 185.1 0.007
Terbutryn 17.96 226.1 185.1 0.008
Dithiopyr 18.04 354.0 306.0 0.003
Methiocarb 18.06 168.0 153.0 0.004
Fenitrothion 18.07 277.0 125.0 0.007
Quinoclamine 18.20 207.0 172.0 0.008
Esprocarb 18.25 2221 162.1 0.004
Pirimiphos-methyl 18.28 290.0 276.0 0.004
Bromacil 18.28 204.9 189.9 0.009
Ethofumesate 18.29 207.0 161.0 0.006
Dichlofluanid 18.44 123.0  226.0 0.004
Dimethylvinphos E 18.46 295.0 109.0 0.002
Aldrin 18.60 262.8 292.9 0.007
Thiobencarb 18.62 100.1 257.0 0.004
Oxamyl 18.76 72.0 162.1
Malathion 18.80 173.1 125.0 0.008
Metolachlor 18.95 162.1 238.1 0.005
Chlorpyrifos oxon 19.08 269.9 298.0 0.004
Diethofencarb 19.13 267.1 2256.1 0.008
Fenthion 19.15 278.0 125.0 0.004
Dimethylvinphos Z 19.22 295.0 109.0 0.004
Dicofol met. {(4,4'-Dichlorobenzophenone) 19.29 139.0 250.0 0.005
Chlorpyrifos 19.29 196.9 313.9 0.008
Fenpropimorph 19.29 128.1 303.2 0.004
Thiazopyr 19.31 327.1 363.1 0.007
Parathion 19.33 291.0 109.0 0.008
Cyanazine 19.41 225.1 198.1 0.016
Triadimefon 19.47 208.0 181.0 - 0.014
Chlorthal-dimethyl 19.52 300.9 331.9 0.003
Carbetamide 19.63 119.0 93.0 0.016
Isocarbophos 19.68 136.0 121.0 0.015
Flufenacet 19.77 151.0 210.9 0.004
Isofenphos oxon 19.84 229.0 201.0 0.004
Phthalide 19.90 2429 2719 0.004
Nitrothal-isopropyl 19.91 236.1 194.0 0.009
Tetraconazole 19.94 336.1 171.0 0.012
N-(2-ethythexyl}-8,9,10-trinorborn-5-ene-2,3-dicarboximide 1 20.12 164.1 111.0 0.006
Bromophos 20.19 330.9 125.0 0.003
Fosthiazatel 20.24 195.0 283.0 0.028
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Table 1 GC/MS analytical parameters {(continued)

o w Retention Time Monitor Ion (m/z) Detection Limit
Pest1§1de (min) Target Qualifier (ng) ¥
Thiamethoxam 20.24 182.0 212.0 0.028
Diphenamid 20.33 167.1 239.1 0.003
Fosthiazate2 20.39 195.0 283.0
Cyprodinil 20.70 224.1 210.1 0.003
N-(2-ethythexyD-8,9, 10-trinorborn-5-ene-2,3-dicarboximide2 20.79 164.1 111.0
Heptachlorepoxide(exo) 20.92 352.8  236.8 0.004
Methoprenel 20.99 73.1 111.0
Oxychiordane 21.04 386.8 184.9 0.006
Chiorfenvinphosl 21.16 267.0 322.9
Pendimethalin 21.17 262.1 281.1 0.012
Thiabendazole 21.19 201.0 174.0 0.013
Heptachlorepoxide{endo) 21.20 1829 217.0 0.013
Penconazole 21.21 248.1 159.0 0.011
Dimethametryn 21.26 212.1 255.1 0.003
Ethychlozate 21.35 165.0 238.0 0.017
Pyrifenox1 21.42 262.0 186.9 0.009
Tolylfluanid 21.46 137.0 237.9 0.005
Captan 21.47 79.0 149.0 0.020
Methyldymuron 21.57 107.0 119.1 0.005
Chlozolinate 21.60 188.0 259.0 0.012
Prothiofos oxon 21.62 293.0 161.9 0.010
Allethrinl 21.73 123.1 136.0
Dimepiperate 21.76 119.1 145.0 0.012
Allethrin2 21.79 123.1 136.0
Chlorfenvinphos2 21.81 266.9 323.0 0.011
Isofenphos 21.83 213.0 255.0 0.011
Dicloeymet1 21.85 277.1 173.0
Folpet 21.87 259.9 104.0 0.009
Quinalphos 21.88 146.0 157.0 0.007
Triadimenoll 21.92 112.0 168.1
Mecarbam 21.95 131.0 159.0 0.015
Phenthoate 21.95 273.9 246.0 0.005
Allethrin3 (Bioallethrin1) 22.02 123.1  136.0
Allethrind (Bioallethrin2) 22.06 123.1 136.0 0.025
Fipronil 22.08 366.9 212.9 0.007
Chilorbenside 22.12 125.0 268.0 0.004
Procymidone 22.23 283.0 96.0 0.005
Triadimenol2 22.34 112.0 168.1 0.015
trans-Chlordane 22.37 372.8 374.8 0.002
Methoprene2 22.52 73.1 111.0 0.019
Methidathion 22.59 145.0 85.1 0.006
Triflumizole 22.60 278.0 206.0 0.014
Ferimzone Z 22.62 239.1 254.1 0.011
Bromophos-ethyl 22.84 3b8.9 302.8 0.003
Diclocymet2 22.85 277.1 173.0 0.013
Paclobutrazol 22.87 236.0 125.0 0.011
Propaphos 22.91 220.0 304.1 0.010
Pyrifenox2 2291 262.0 186.9
a-Endosulfan 22.96 240.8 194.9 0.018
Fenothiocaeb 23.03 72.1 160.1 0.003
Vamidothion 23.09 87.1 145.0 0.016
Trichlamide 23.10 148.0 121.0 0.010
cis-Chlordane 23.20 372.8 374.8 0.001
Disulfoton sulfone 23.27 213.0 153.0 (.003
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Table 1 GC/MS analytical parameters (continued)

SEEBEREREN R v 5 —0E

45, 2007

H

o Retention Time Monitor Ion (m/z)  Detection Limit
Pesticide (min) Target Qualifier (ng) ¥
Tetrachlorvinphos 23.29 328.9 109.0 0.006
Mepanipyrim 23.42 222.1 77.1 0.004
trans-Nonachlor 23.46 408.8 406.8 0.001
Imazamethabenz-methyl deg. 23.52 144.0 187.1
Flutriafol 23.53 123.0 164.0 0.011
Butachlor 23.54 176.1 160.1 0.004
Chlorfenson (CPCBS) 23.69 174.9  111.0 0.004
Napropamide 23.81 128.1 271.1 0.010
Hexaconazole 23.88 214.0 83.1 0.012
Butamifos 23.92 286.1 200.0 0.008
2,4-D-butoxyethyl 23.93 220.0 320.1 0.009
Fenamiphos 23.97 303.1 154.0 0.011
Tricyclazole 24.00 189.0 162.0 0.012
Prothiofos 24.12 266.9 309.0 0.005
Imazalil 24.13 215.0 172.9 0.050
Pymetrozine 24.15 98.0 113.1 0.051
Flutolanil 24.17 173.0  145.0 0.004
Isoxathion oxon 24.25 161.0 105.0 0.027
Isoprothiolane 24.26 162.0 290.0 0.007
Dieldrin 24.26 79.1 262.9 0.006
Profenofos 24.29 207.9 337.0 0.011
Uniconazole P 24.39 234.0 70.0 0.015
p,p-DDE 24.40 246.0 317.9 0.003
Metominostrobin E 24.42 191.1 238.1 0.015
Fludioxonil 24.48 248.0 127.0 0.015
Pretilachlor 24,51 238.1 162.1 0.013
Tribuphos(DEF) 24.52 169.0 201.9 0.010
Aramitel 24.62 135.1 185.0
Carboxin 24.70 143.0 235.1 0.008
Imazalil met. 24.74 82.1 174.9 0.018
Aramite2 24.75 135.1 185.0
Imibenconazole met.(desbenzyl) 24.81 83.1 2350 0.041
Oxadiazon 24.81 174.9 258.0 0.006
Diclobutrazol 24.83 270.0 159.0 0.015
Myclobutanil 24.85 179.0 150.0 0.021
Metamitron 24.89 104.0 202.1 0.020
Iprovalicarbl 24.90 119.1 134.1 0.016
F 1 amprop-methyl 24.95 105.0 77.1 0.002
Buprofezin 24,95 172.1 305.1 0.013
Azaconazole 24.96 217.0 173.0 0.008
Aramite3 24.98 185.0 319.1
Flusilazole 25.02 233.0 206.0 0.005
Sulprofos oxon 25.07 306.1 140.0 0.012
Oxyfluorfen 25.09 252.0 361.0 0.010
Imazamethabenz-methyl1 25.18 144.0 245.0 0.073
Endrin 25.19 262.8 280.9 0.009
Pyrethrins1 (Cinerin I ) 25.21 123.1 150.1
Bupirimate 25.21 273.1 208.1 0.007
Thifluzamide 25.27 194.0 166.0 0.006
Nitrofen 25.28 283.0 202.0 0.008
Cyproconazolel 25.30 222.0 139.0
Kresoxim-methyl 25.30 116.0 206.1 0.006
Metominostrobin Z 25.31 191.1 196.1 0.010
Cyproconazole2 25.34 222.0 133.0 0.015
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Table 1 GC/MS analytical parameters (continued)

o Retention Time Monitor Ion (m/z)  Detection Limit
Pesticide (min) Target Qualifier (ng) ¥
Iprovalicarb2 25.35 119.1 134.1
Isoxathion 25.39 105.0 177.0 0.019
Imazamethabenz-methyl2 25.42 144.0 245.0
Aramite4 25.43 185.0 319.1 0.022
1,1-Dichloro-2,2-bis(4-ethylphenyl)ethane 25.58 223.1 165.0 0.003
b-Endosulfan 25.62 194.9 236.8 0.012
Carpropamid 25.63 139.0 103.1 0.020
Cyflufenamid 25.67 91.1 4121 0.010
Fenoxanill 25.67 189.0 139.1 0.012
Chlorfenapyr 25.70 59.1 247.0 0.003
Fenoxanil2 25.71 189.0 139.1
Fluazifop-butyl 25.79 282.1 383.2 0.004
Chlorobenzilate 25.83 251.0 139.0 0.005
Fensulfothion 26.03 293.0 308.0 0.012
p,p"-DDD 26.14 235.0 165.0 0.002
Flufenpyr-ethyl 26.16 408.1 335.0 0.002
cis-Nonachlor 26.19 408.8 406.8 0.003
o,p-DDT 26.24 235.0 165.1 0.003
Oxadixyl 26.37 163.1 132.1 0.017
Pyriminobac-methyl Z , 26.38 302.1 256.0 0.003
Ethion 26.46 231.0 153.0 0.003
Pyrethrins2 (Jasmolin I ) 26.67 123.1  164.2
Clethodim 26.73 164.0 205.1 0.015
Mepronil 26.75 119.0 269.1 0.006
Imiprothrini 26.80 123.1 151.0
Sulprofos 26.83 322.0 156.0 0.006
Triazophos 26.94 161.0 257.0 0.018
Azamethiphos 26.99 215.0 109.0 0.039
Chlornitrofen 26.99 316.9 236.0 0.007
Imiprothrin2 27.01 123.1 151.0 0.012
Isoxadifen-ethyl 27.12 204.1 165.0 0.006
Carbophenothion 27.13 157.0 342.0 0.009
Pyrethrins3 (Pyrethrin ) 27.16 123.1 162.1 0.060
Fluacrypyrim 27.18 145.0 189.0 0.017
Famphur 27.18 218.0 125.0 0.004
Tepraloxydim 27.20 164.0 109.0 0.011
Benalaxyl 27.23 148.1 206.1 0.004
Edifenphos 27.26 173.0 310.0 0.010
Endosulfan sulfate 27.26 228.9 386.8 0.014
Quinoxyfen 27.26 237.0 307.0 0.006
Diofenolanl 27.29 186.0 300.1 . 0.050
Cyanofenphos 27.31 157.0 169.0 0.007
Lenacil 27.39 1563.0 136.0 0.006
Carfentrazone-ethyl 2741 312.0 . 330.0 0.008
Propiconazole 1 27.44 172.9 259.0
Norflurazon 27.47 303.0 145.0 0.013
p,p-DDT 27.49 2356.0 165.0 0.004
Diofenolan2 27.53 186.0 300.1
Chioridazon 27.54 221.0 77.1 0.030
Propiconazole2 27.65 172.9 259.0 0.050
EPN oxon 27.73 141.0 306.0 0.008
Clodinafop-propargyl 27.73 238.0 349.0 0.008
Trifloxystrobin 27.81 116.0 131.1 0.006
Hexazinone 27.91 171.1 83.1 0.007
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Table 1 GC/MS analytical parameters (continued)
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kS

D Retention Time Monitor Ton (m/z)  Detection Limit
Pesticide {(min) Target Qualifier (ng) ¥
Pyraflufen-ethyl 2791 412.0 349.0 0.004
Pyriminobac-methyl E 27.92 302.1 256.0 0.002
Tebuconazole 27.98 250.0 125.0 0.020
Thenylchlor 28.00 127.0 288.1 0.005
Captafol 28.16 79.1 151.0 0.019
Diclofop-methyl 28.16 253.0  340.0 0.012
Propargitel 28.22 135.1 173.1 0.015
IS (Triphenylphosphate) 28.25 326.1  170.0
Propargite2 28.26 135.1 173.1
Diflufenican 28.30 266.0 394.1 0.008
Resmethrinl 28.31 123.1 171.1
Oxycarboxin 28.40 175.0  267.0 0.009
Piperonyl butoxide 28.42 176.1 149.0r 0.005
Resmethrin2 (Bioresmethrin) 28.50 123.1 1711 0.018
Epoxiconazole 28.59 192.0 138.0 0.013
Zoxamide 28.60 186.9  258.0 0.006
Mefenpyr-diethyt 28.83 253.0 299.0 0.006
Pyributicarb 28.86 165.0 108.0 0.005
Chlomethoxyfen 28.89 313.0  266.0 0.021
Iprodione 28.96 314.0 186.9 0.007
Acetamiprid 29.04 152.0 126.0 0.133
Pyridaphenthion 29.06 340.0 199.1 0.012
Phosmet 29.07 160.0 316.9 0.003
Tetramethrinl 29.16 164.0 123.1
Bromopropylate 29.19 340.9 182.9 0.007
EPN 29.20 157.0 169.0 0.015
Fenoxycarb 29.25 116.1 186.0 0.016
Picolinafen 29.34 238.0 376.1 0.006
Tetramethrin2 29.36 164.0 123.1 0.003
Dicofol 29.37 139.0  251.0 0.020
Bifenazate 29.39 300.2 199.0 0.019
Bifenthrin 29.39 181.1 165.1 0.001
Cloquintocet-mexyl 29.40 192.0 163.0 0.010
Piperophos 2941 320.1 140.1 0.007
Methoxychlor 29.42 2271 212.1 0.002
Fenpropathrin 29.56 97.1 181.0 0.014
Etoxazole 29.62 141.0 204.1 0.015
Tebufenpyrad 29.63 318.1 171.0 0.004
Indanofan 29.65 174.0 159.0 0.007
Metoconazole 29.65 125.00 250.1 0.018
Fenamidone 29.67 238.1 268.1 0.010
Bifenox 29.76 341.0 173.0 0.011
Anilofos 29.81 226.0 125.0 0.010
Clomeprop 29.84 120.1 288.1 0.008
Tetradifon 29.95 158.9 111.0 0.008
Phenothrinl 29.99 123.1 183.1
Iprodione met. 30.02 329.0 127.0 0.023
Furametpyr 30.10 157.0 298.1 0.008
Phenothrin2 30.15 123.1 183.1 0.005
Triticonazole 30.15 235.1 299.1 0.011
Orysastrobin 30.16 116.1 205.1 0.007
Furathiocarb 30.19 163.1 194.0 0.005
Azinphos-methyl 30.24 160.0 132.0 0.010
Phosalone 30.27 182.0 367.0 0.007
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Table 1 GC/MS analytical parameters (continued)

W Retention Time Monitor Ion (m/z)  Detection Limit
Pesticide (min) Target Qualifier (ng) ™
Pentoxazone 30.31 285.0 70.1 0.004
Pyrethrins4 ¢CinerinIl ) 30.39 107.1 121.0
Orysastrobin(6Z) 30.41 116.1  205.1 0.007
Mirex 30.43 271.8 236.8 0.002
Pyriproxyfen 30.44 136.1 226.1 0.004
Mefenacet 30.56 192.0 120.1 0.008
Cyhalofop-buthyl 30.60 256.1 229.0 0.015
Cyhalothrinl 30.65 181.1  197.0
Tralkoxydim 30.68 137.0 283.2 0.008
Furametpyr met. 30.79 157.0 296.1 0.011
Naproanilide 30.94 291.1 171.1 0.008
Cyhalothrin2 30.96 181.1 197.0 0.009
Fenarimol 31.01 139.0 251.0 0.009
Lactofen 31.06 344.0 223.0 0.010
Tebufenozide 31.21 133.0 296.1 0.632
Pyrazophos 31.26 221.1 373.1 0.013
Pyriftahd 31.27 318.0 274.1 0.005
Acrinathrin 31.28 181.0 208.1 0.015
Pyrethrins5 (Jasmolini) 31.31 107.1 135.1
Pyrethrins6 (PyrethrinIl) 31.37 133.1 161.0
Pyraclofos 31.43 360.0 194.0 0.013
Fenoxaprop-ethyl 31.65 288.0 361.0 0.014
Cycloxydim 31.64 178.0 101.0 0.017
Bitertanoll 31.83 170.0 112.0 0.018
Bitertanol2 31.98 170.0 112.0
Spirodiclofen 31.98 71.1 312.0 0.004
Permethrinl 32.00 183.1 163.0
Pyridaben 32.14 147.1 117.1 0.007
Permethrin2 32.16 183.1 163.0 0.006
Fluquinconazole 32.26 340.0 108.0 0.008
Oxabetrinil 32.27 138.0 98.1 0.057
Oxpoconazole fumarate 32.30 294.2 208.1 0.006
Coumaphos 32.31 362.0 226.0 0.016
Prochloraz 32.36 180.1 308.0 0.0583
Dioxathion 32.45 271.0 152.9 0.011
Etobenzanide 32.58 179.0 121.0 0.027
Butafenacil 32.60 331.0 180.0 0.012
Cafenstrole 32.77 100.1 188.1 0.005
Fenbuconazole 32.79 129.0 198.1 0.018
Cyfluthrinl 32.86 163.0 206.0
Cyfluthrin2 32.97 163.0 206.0 0.029
Cyfluthrin3 33.10 163.0 206.0
Cyfluthrin4 33.15 163.0 206.0
Cypermethrinl 33.29 181.0 163.0
Boscalid 33.31 140.0 342.0 0.007
Halfenprox 33.33 262.9 183.1 0.009
Cypermethrin2 33.41 . 181.0 163.0 0.036
Quizalofop-ethyl 33.48 299.0 372.1 0.014
Cypermethrin3 33.563 181.0 163.0
Cypermethring 33.58 181.0 163.0
Flucythrinatel 33.58 199.1 157.0 0.008
Etofenprox 33.67 163.1  135.0 0.008
Pyridalyl 33.76 204.0 164.0 0.011
Flucythrinate2 33.87 199.1 157.0
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Table 1 GC/MS analytical parameters (continued)
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W Retention Time Monitor Ion (m/z)  Detection Limit
Pesticide {min) Target Qualifier (ng) ¥
Silafluofen 33.88 179.1 286.1 0.014
Fluridone 34.15 328.1 154.6 0.018
Thiacloprid 34.21 101.0 126.0 0.200
Pyrimidifen 34.28 184.0 186.0 0.008
Fenvaleratel 34.53 125.0 167.0 0.022
Acetamiprid 34.56 354.1 287.1 0.133
Fluvalinate1 34.82 250.0 181.0
Fenvalerate2 34.83 125.0 167.0
Fluvalinate2 34.89 250.0 181.0 0.012
Difenoconazolel 35.11 323.0 265.0
Difenoconazole2 35.20 323.0 265.0 0.025
Pyrazoxyfen 35.33 104.9 172.8 1.000
Deltamethrinl 35.40 181.0 252.9
Indoxacarb 35.55 150.0 218.0 0.022
Deltamethrin2 (Tralomethrin) 35.59 181.0 252.9 0.022
Flumiclorac-pentyl 35.85 423.1 308.0 0.012
Azoxystrobin 36.05 344.1 388.1 0.019
Famoxadone 36.08 330.1 196.1 0.027
Dimethomorphl 36.10 301.0 387.1 0.017
Tolfenpyrad 36.18 383.1 171.0 0.014
Tecloftalam imide 36.41 393.9 213.9 0.011
Butroxydim 36.43 310.1 353.2 0.010
Dimethomorph2 36.60 301.0 387.1
Imibenconazole 36.99 125.0 253.0 0.049
Cinidon-ethyl 37.31 330.0 358.1 0.012
Fluthiacet-methyl1l 37.66 403.0 56.1 0.034
Propaquizafop 38.33 299.0 443.1 0.030
Fluthiacet-methyl2 38.42 403.0 232.0
Quizalofop-P-tefuryl 39.76 285.0 428.1 0.053

a) Deg. means degradation product and met. means metabolite.
b) As detection limits were calculated for the main peak among several peaks detected from

each pesticide standard, they were vacant for the peaks except for main.
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Y Y REFE (83

EPN, acephate, anilofos, azamethiphos, azinphosmethyl, bensulide, bromophos, bromophosethyl, butamifos,
cadusafos, carbophenothion, chlorethoxyfos, chlorfenvinphos(-E, -Z), chlorpyrifos, chlorpyrifosmethyl, coumaphos,
cyanofenphos, cyanophos, demeton-S-methyl, diazinon, dichlofenthion, dichlorvos, dicrotophos, dimethoate,
dimethylvinphos(-E, -Z), dioxathion, disulfoton, edifenphos, ethion, ethoprophos, etrimfos, famphur, fenamiphos,
fenchlorphos, fenitrothion, fensulfothion, fenthion, fonofos, formothion, fosthiazate, iprobenfos, isazofos,
isocarbophos, isofenphos, isoxathion, malathion, mecarbam, methacrifos, methamidophos, methidathion,
mevinphos, monocrotophos, naled, omethoate, parathion, parathionmethyl, phenthoate, phorate, phosalone,
phosmet, phosphamidon, phoxim, piperophos, pirimiphosmethyl, profenofos, propaphos, propetamphos,
prothiofos, pyraclofos, pyrazophos, pyridaphenthion, quinalphos, salithion, sulprofos, temephos, terbufos,
tetrachlorvinphos, thiometon, tolclofosmethyl, triazophos, tribuphos, trichlorfon, vamidothion

ERIERREE (38
2,4-D butoxyethyl, 2,4-D ethyl, 2,4-D isopropyl, 1,1-dichloro-2,2-bis(4-ethylphenyl) -ethane, BHC(a-, 8-, 7-, 6-),
DCIP, DDT(p,p’-, o,p’-), aldrin, aramite, captafol, captan, chlorbenside, chlordane, chlorfenson, chlorobenzilate,
chloroneb, chlorthal-dimethyl, dichlobenil, diclofop-methyl, dicloran, dicofol, dieldrin, endosulfan{a-, B-), endrin,
folpet, heptachlor, heptachlor epoxide (endo, exo), hexachlorobenzene, indanofan, methoxychlor, mirex, nonachlor,
phthalide, quintozene, spirodiclofen, tecnazene, tetradifon, tridiphane

N-A Fouh—s8 2 —  ZE3 (1850)
XMC, aldicarb, bendiocarb, carbaryl, carbofuran, ethiofencarb, fenobucarb, furathiocarb, isoprocarb, methiocarb,
methomyl, metolcarb, oxamyl, promecarb, propoxur, terbucarb, thiodicarb, xylylcarb

BERREE Q48
EPTC, N-(2-ethylhexyl)-8,9,10-trinorborn-5-ene-2,3-dicarboximide, abamectin, acetamiprid, acetochlor, acibenzolar-
S-methyl, alachlor, allidochlor, alloxydim-Na, ametryn, amitraz, atrazine, azaconazole, azoxystrobin, barban,
benalaxyl, benfluralin, benomyl, benoxacor, benzofenap, bifenazate, bifenox, bitertanol, boscalid, bromacil,
bromobutide, bupirimate, buprofezin, butachlor, butafenacil, butroxydim, butylate, cafenstrole, carbendazim,
carbetamide, carboxin, carfentrazone-ethyl, carpropamid, chlomethoxyfen, chlorbufam, chlorfenapyr,
chlorfluazuron, chloridazon, chlornitrofen, chloroxuron, chlorpropham, chlortoluron, chlozolinate,
chromafenozide, cinidonethyl, clethodim, clodinafop-propargyl, clofentezine, clomazone, clomeprop, cloquintocet-
mexyl, clothianidin, cumyluron, cyanazine, cyazofamid, cycloate, cycloxydim, cyflufenamid, cyhalofopbutyl,
cymoxanil, cyproconazole, cyprodinil, desmedipham, di-allate, dichlofluanid, dichlormid, diclobutrazol,
diclocymet, diethofencarb, diethyltoluamide, difenoconazole, diflubenzuron, diflufenican, dimepiperate,
dimethametryn, dimethenamid, dimethirimol, dimethomorph, dinotefuran, diphenamid, diphenylamine, dipropyl
isocinchomeronate, dithiopyr, diuron, dymron, emamectin, epoxiconazole, esprocarb, ethalfluralin, ethiprole,
ethoxyquin, ethychlozate, etobenzanid, etoxazole, etridiazole, famoxadone, fenarimol, fenbuconazole, fenamidone,
fenothiocarb, fenoxanil, fenoxapropethyl, fenoxycarb, fenpropimorph, fenpyroximate, fentrazamide, ferimzone (-E,
-Z), fipronil, flamprop-methyl, fluacrypyrim, fluazuron, fludioxonil, flufenacet, flufenoxuron, flufenpyrethyl,
fluometuron, flumiclorac-pentyl, flumioxazin, fluquinconazole, fluridone, flusilazole, fluthiacet-methyl, flutolanil,
flutriafol, furametpyr, furilazole, hexaconazole, hexaflumuron, hexazinone, hexythiazox, imazalil,
imazamethabenz-methyl, 1imibenconazole, imidacloprid, inabenfide, indoxacarb, iprodione, iprovalivarb,
isoproturon, isouron, isoxadifenethyl, isoxaflutole, kresoximmethyl, lactofen, lenacil, linuron, lufenuron,
mefenacet, mefenpyrdiethyl, mefenoxam, mepanipyrim, mepronil, metalaxyl, metamitron, methabenzthiazuron,
methoxyfenozide, methyldymron, metoconazole, metolachlor, metominostrobin(-E,-Z), metribuzin, milbemectin,
molinate, monolinuron, myclobutanil, naphtylacetamide, naproanilide, napropamide, nitenpyram, nitrapyrin,
nitrofen, nitrothal-isopropyl, norflurazon, novaluron, oryzarin, oxabetrinil, oxadiargyl, oxadiazon, oxadixyl,
oxaziclomefone, oxpoconazole fumarate, oxycarboxin, oxyfluorfen, paclobutrazol, pebulate, penconazole,
pencycuron, pendimethalin, pentoxazone, phenmedipham, picolinafen, pirimicarb, pretilachlor, probenazole,
prochloraz, procymidone, prometryn, propachlor, propamocarb, propanil, propagqizafop, propazine, propham,
propiconazole, propyzamide, pymetrozine, pyraclostrobin, pyraflufenethyl, pyrazolate, pyrazoxyfen, pyributicarb,
pyridaben, pyridaryl, pyrifenox(-E,-Z), pyriftalid, pyrimethanil, pyrimidifen, pyriminobacmethyl(-E,-Z),
pyriproxyfen, pyroquilon, quinoclamine, quinoxyfen, quizalofopethyl, quizalofop-P-tefuryl, sethoxidim, siduron,
simazine, simeconazole, simetryn, swep, tebuconazole, tebufenozide, tebufenpyrad, tebuthiuron, teflubenzuron,
tepraloxydim, terbacil, terbuthylazine, terbutryn, tetraconazole, thenylchlor, thiabendazole, thiacloprid,
thiamethoxam, thiazopyr, thifluzamide, thiobencarb, thiocyclam, thiophanate, thiophanate-methyl, tiadinil,
tiamulin, tolfenpyrad, tolylfluanid, tralkoxydim, tri-allate, triadimefon, triadimenol, trichlamide, tricyclazole,
trifloxystrobin, triflumizole, triflumuron, trifluralin, triforine, triticonazole, uniconazole P, vinclozolin, zoxamide

vrzed RREE 05/
acrinathrin, allethrin, bifenthrin, bioallethrin, bioresmethrin, cycloprothrin, cyfluthrin, cyhalothrin, cypermethrin,
deltamethrin, ethofenprox, fenpropathrin, fenvalerate, {lucythrinate, fluvalinate, halfenprox, imiprothrin,
permethrin, phenothrin, pyrethrins, resmethrin, silafluofen, tefluthrin, tetramethrin, tralomethrin

z ol (19%)
2,6-diisopropylnaphthalene, MCPA-methyl, MCPB-ethyl, benfuresate, benzobicyclon, bromopropylate, cinmethylin,
dimethipin, diofenolan, diphenyl, ethofumesate, isoprothiolane, metaldehyde, phenothiol, piperonyl butoxide,
prohydrojasmon, methoprene, o-phenylphenol, propargite
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#z4 MBS EHEEHADIB JUARIDR

FE Rt B

BE —HENE ADI
(ug/g) (ug/B)  (og/50kg/E)

VI Endosulfan sulfate 0.021 2.25 0.3
9003 VI Acetamiprid 0.031 2.86 3.3
VI Methomyl 0.016 1.48 1
VI Procymidone 0.014 2.52 5
&t
I Chlorpropham 0.019 4.03 2.5
VI Carbendazim 0.017 2.24 1.5
2004 VI Famoxadone 0.033 3.14 0.3
VI Imidacloprid 0.455 43.24 3
VI Triflumizole 0.024 2.28 0.925
ait
I Chlorpropham 0.011 2.11 2.5
VI Imazalil 0.022 2.57 1.5
VI Imidacloprid 0.010 1.17 3
2005 VI Thiabendazole 0.019 2.19 5
VI Flufenoxuron 0.095 8.77 1.85
VI Chlorfenapyr 0.031 5.67 1.3
VI Fenvalerate 0.024 4.40 1
VI Indoxacarb 0.012 2.26 0.5
Bit
VI Nitenpyram 0.012 1.00 26.5
2006 VI Carbendazim 0.011 1.97 1.5
Xl Ethoxyquin 0.011 1.07 0.25
&t

RESBEREMNERE L v -RE B 45, 2007
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