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Six-year Trend a‘nd Frequency Distribution of the pH Value of
Fog Water Collected on Mt. Rokko (Kobe City, Japan)
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Fog water was collected on Mt. Rokko for six years. It is so important to study fog water in the

Mt. Rokko area in full year and over long period continuously. The volume-weighted mean pH value (3.77 for

six years) was lower than that of precipitation collected at two sites located in Kobe City. The trend, based

on the monfhly mean pH value, was not statistically significant although it seemed to increase. The monthly

mean pH values followed a normal distribution although the monthly volume of fog water collected followed

a lognormal distribution. The seasonal variation in the monthly mean pH value had no statistical significance.

The potential ability of acidification, defined as a product of concentration of the hydrogen ion and volume

of fog water, showed a seasonal variation. It was large in summer and small in winter. This result indicates

that the potential to acidify the environment and damage ecosystems by fog water was higher in summer than

in winter. The full-year and long span study clarified that an intensive study on fog water in summer would

be. necessary to assess the impact by fog water for protecting the invaluable environment.

I. INTRODUCTION

Mt. Rokko is located in Kobe City, Japan and
the only one for the citizen from the viewpoint of
recreation and relaxation, and an affluent and
healthy living environment. However, . recent
researches clarified the significant impact by fog
water on the invaluable environment in the Mt.
Rokko area.!”™ On the other hand, few researches
on fog water have been carried out in the Mt.
Rokko area continuously. This is because the collec-
tion of fog water is so time-consuming.

Fog water as well as - precipitétioh are of
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importance from the standpoint of the acidification
of the environment. They are cufrently being
studied intensively in Europe and North America as
well as in Japan.*™ Fog has an impact on forest
ecosystems that equals or exceeds that of precipita- '
tion.**¥ In addition, fog may cause dafnage to
plants by affecting the soil and through direct
contact, whereas the effect of precipitation on
plants occurs mainly fhrough the soil.

In this study, a continuous monitoring of fog water
has been carried out on Mt. Rokko (Kobe City,
Japan) for six years. As a result, a chemistry of
fog water and trends and characteristics such as
seasonal variation of parémeters on fog water has
been clarified. The results of the continuous

monitoring are reported here.



‘I 'MATERIALS AND METHODS

2. 1 Research site

Fog water was continuously collected on Mt. Rokko
for six years, from April 1997 to March 2003.

The research site is described in detail in the

manuscript.*® Mt. Rokko is located in Kobe City
(population 1,480,000 / area 550kf).  Kobe City is
characterized by its intensive industrial development
and high population density. The research site is
subject to air pollutants transported from a highly
industrialized area. Kobe City faces Osaka Bay, and
the sampling site is about 6 km away from the sea.
The actual sampling was performed at 800 meters

above sea level.

2. 2 Sampling method and analysis

Fog sampling was performed by using an active
s‘tring-fog collector. Details about the collector are
descfiBed in the manuscript.*® The fog water

collected was stored in a refrigerator and

transported biweekly - to the Hyogo * Prefectural
Institute of Public Health

Sciences.
After transportation, the samples were
immediately analyzed for volume, pH, electric

conductivity, and concentration of major chemical
components (Cl~, NOs~, 8O&, Na*, NH¢, K*,

Mg?*, and Ca?*) at the institute. Of these items,
the results of pH analyses are thoroughly reported.
The pH was measured ‘with a flow-analysis refer-
ence unit. )

The methodologies for statistical analyses are the
and the

least-significant difference (1.SD) for normality and

Kolmogorov-Smirnov test - (K-S test)

seasonal variation,
collected from April 1997 to March 2003. This sam-

pling period was based on the Japanese fiscal year.

" respectively. - Fog water was

However, the calendar year was used for an annual

comparison instead of the fiscal year.

- II RESULTS AND DISCUSSION

3.1 Mean pH value
The volume-weighted annual mean pH values are

shown in Table 1 with the volume-weighted mean

and Environmental

pH values for six years. The pH value of fog water
collected was lower than that of precipitation
collected at the same monitoring site.® In addition,
the annual mean shown in Table 1 was lower than
the annual mean of precipitation collected in our in-
stitute located in Kobe City.”™® ‘

Tablel Volume weighted annﬁél mea.n pH values
and mean pH value over full period (for six

- years)

Year pH value

1998 3.84

1999 3.7

2000 3.74

- 2001 3.90

2002 4.06

for six year 3.77

3. 2 Frequency distribution of the pH value

Figure 1 shows the frequency distribution of the
volume-weighted monthly mean pH values for six
years. The frequency distribution seems . to follow a
The K-S test
statistically that the frequency significantly follows

normal . distribution. proves
a normal distribution (p>0.20). In other words, a
distribution of the volume-weighted monthly mean
concentrations of the hydrogen ion expressed by
10" in the fog water does not follow a normal
distribution bﬁt, rather, a lognormal distribution.
These frequency distributions indicate that pH and
concentration of the hydrogen ion of fog water
should be

compared by mean and -median,

respectively.

On - the other hand, the pH value, ie., the
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PFigure 1 Frequency distribution of volume weighted
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concentration of hydrogen ions, is controlled by the
volume of fog water collected. However, to: be
precise, the density of fog water in the atmosphere,
i.e., the liquid water content (LWC), expressed by
a unit of gram fog water/ni should be used as a
factor to control the concentration of hydrogen
ions.® Figure 2 demonstrates the relationship
between a logarithmic value of the LWC and the
pH value. Figure 2 shows that the large logarithmic
value of the LWC provides the high monthly rﬁgan
pH value, .which indicates that the more fog ‘\&‘a‘ter

_contained in the atmosphere, the higher the pH

value. The degree of dilution of hydrogen ions il'-‘]:;

fog water is, namely, dependent on the liquid water ,

content in the atmosphere.

5.6

6.2

4.8

4.4

2 q° &
3 N 1
E 4.0 P
oo /V/QQ o o°, &
36 Rt gio go
B
g i 8 o ’ o
q ©
3.2 & 9.
2.8
-2.4 -1.8 -1.2 ~0.6 0.0 0.6
logarithmic value of L¥C
Figure 2 Relationship between logarithmic value

of LWC and pH value
A unit of LWC is given by g/ni.

3. 3 Seasonal variation

There are four seasons in Japan, 1i.e., spring
(March, April, and May), summer (June, July, and
August), October,

November), and winter (December, January, and

autumn  (September, and
February). Figure 3 shows a seasonal comparison
of the monthly mean pH values. No statistically
significant - (p>>0.20) seasonal difference (8.86 -in
" spring, 3.97 in summer, 3.99 in autumn, and 3.94 in
winter byvarithmetic mean) was observed. A simi-
lar seasonal variation was also observed in the case
of the concentration of hydrogen ion (0.184 xmol
/mL in spring, 0.151 gmol/mL in summer, 0.135
#mol/mL in autumn, 0.198 g mol/mL in winter by
arithmetic mean). In contrast, a seasonal compari-
son of the monthly volume of fog water is shown

in Figure 4. Statistically significant differences
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Figure3 Seasonal comparison of monthly mean pH

values with 25th and 75th percentile and

- maximum and minimum except high and
low value.

.High and low value is defined as follows:
High value > 75th percentile + 1.5 x

. (75th percentile - 25th percentile),
Low value < 25th percentile - 1.5 x (75th
percentile - 25th percentile)
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Figure4 Seasonal comparison of monthly volume

of fog water with 25th and 75th percentile
and maximum and minimum except high
and low value.

High and low value is defined as follows:
High value > 75th percentile + 1.5 x
(75th percentile - 25th percentile),

Low value < 25th percentile = 1.5 x (75th

. percentile - 25th percentile)

were observed between seasons. The monthly volume
in summer (2206 mL) was the largest, and that in
winter (541 mL) was the smallest. These results
conclude that the amount of hydrogen ion carried
by fog water is the largest in summer and the
smallest in winter. When considering the potential
for acidification, which is defined as the product of
the concentration of the hydrogen ion and the

volume of fog water, it was found to be the



largest in summer and the smallest in winter.

3. 4 Trend of the monthly mean pH value

A trend of the monthly mean pH values is
shown in Figure 5. ‘An épproximating curve was
drawn Dby fhe least-squares method.  The
approximating curve seems to show an increasing
trend. However, the trend was not statistically
significant (p>>0.05). This is probably due to a
large variation observed in the trend of monthly

mean pH values.
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Figure5 Trend of monthly mean pH values.

IV. CONCLUSION

A six-year study in which fog water was collected
on Mt. Rokko near a highly industrialized area has

resulted in the clarification of the trend and

frequency distribution of the pH value of fog .

water. Both the éix-year and annual mean pH
values were lower than +the pH values of
precipitaﬁon collected at the two sites located in
Kobe City. The distribution of monthly mean pH
values followed a normal distribution, which
showed a lognorrhal distribution of the monthly
mean concentrations of hydrogen ion. The high
logarithmic value of liquid water content resulted
in a high pH value, which showed a dilution in the
concentration of hydrdgen ion in fog water as a
result of water contained in the atmosphere. The
trend of the monthly mean pH values for‘ six-years
was not statistically significant although it seemed
to increase. It was clarified that the amount of

hydrogen ion carried by fog water was the largest

in summer and the smallest in winter, which
indicates that the potential to acidify the
environment and-damage ecosystems was higher in
summer than in winter.

The full-year and long span study clarified that an
intensive study on fog water in summer would be
necessary to assess the impact by fog water for

protecting the invaluable environment.
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Subtyping Qf Salmonella Enteritidis Isolated fro'rh Hyogo Prefecture

in 2003 by Epidemiological ‘Markers
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Public Health and Environmental Scienc_es, 2-1-29, Arata-cho,
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We analyzed Salmonelle Enteritidis(SE) isolated from the 6 food poisoning cases using antimicrobial

susceptibility test, plasmid profile and pulsed field gel electrophoresis (PFGE)
marker, in order to investigate what type of SE has caused food poisoning in Hyogo prefecture.

as an epidemiological
Although it

was undistinguishable by the PFGE pattern, combining three kinds of epldemlology markers showed that a

different subtypes caused each food poisoning.
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Tablel Results of antimicrobial Susceptibity test of Salmonella Eeteritidis isolated from Hyogo prefecture

in 2003 :

CP TC SM KM GM  ABPC ST © NA FOM NFLX CPFX

Case 1 S S S S S R S S S S S
Case 2 S S R S S R S S S S S
Case3d - S S S S S R S S S S - S
Case 4 S S S S S R S S S S S
Case b S S S S S R S S S S S
Case 6 S S S S S R S S S S S

* S : Sensitivity, R : Resistance

SRS N-ERELBEICHE L, 3T CT—EBEEL
FeEi&» bKado L LiuDHEP L TF 5 X 3 FDN
AZMH L7z, #7279 2 3 FDNA%0.8% T Ho—
AN CBRAER, TF UV AT oA FTREET
W, L.

4. PFGE

Tryptosoy broth T—WiEE X # L Ribot 5 © 57
KELT7S 742 ER L. 75 7 1330UDXbal,
Bin1T37°C, WSRINE L /-, EK XS IXCHEF DRI
(BIO-RAD) i<k D0.5XTBE buffer, 1 %7 #u— %
FVERY, kEISMEE, 0. 5XTBE buffer, 19%7
Ho—2N, BEEV/m, /SVIY4 L 2.2-54.2%,
ENRSRILOR TIT > /2. WKER, = F YV AT o<
Fegfl, UMy - R REL .

m# &

1. Hb6lE 0 HESErk OREAIRSZ HHER

BRIRZMHEBR ORI Table LICR LB TH 5.

EH 1 SR 6 OFEEKIZILE L TABPCIC X L Tl
HaE-T W, i, B2 SHEKO S HSMITR L
THMMAERLL., =a—%/ 0 vHRTHBENFLXP
CPFXict L TR e T ORI AR L 2.
2. DEESEM TS RAIFFu T s 4N
PS5RIFTOT r 4 VORI Table 2 ISR L 7o &
DTH%. 6EFOSEMBEFBEL IR T
7 A4 ERLE. 6 FHOSBERIZLST60kbD 7
SRAIFEEBLTREL TV,

Table 2 Plasmid profiles of Salmonella Enteritidis
isolated from Hyogo prefecture in 2003

Plasmid(kb)
Casel 60
Case 2 60
Case3 3.8, 6.1, 60
Case4 60
Case b 60
Case 6 5.0, 5.8, 7.7, 8.5, 60

3. SBESERROPFGE % — v

 Xbal TYIWitk, PFGEIC L BB %1T- kR
Fig. lIc/RLBOTH B, 6 BFONHKIZXba]l T
RENZNBFECR UMy — v &R LK, Xbal
TREFICK - TL4TRHD vy —vicnpEans., B
1T, BFl2a0, B3, 4KRU6HM, FHH5H
Nog—vERLUE TREFND/NY — v BEED
VFOER L > TXBIEND D7 - . -

M 1 2 3 4 5 6 7 8 9 101112 13 14 1516

R e GoE G G

Fig.1 Xbal
Enteritidis o
M : Marker, 1, 2 :casel (I);

3~6 :case2 () ; 7,8 :case3 (M) ;
9 ~11:cased () ; 12,13 : case5 (V)

14~16 : case 6 (1)

digestion pattern of Salmonella

Bin 1 TUI¥i#%, PFGER X 2B %1T- - ER%

‘Fig2lcin L, Binl TUMTL/BA S, Xbal THIM

LiBA L AR 4B s hi, 61, 3~6
ORI TN ZF NEGEICFE Iy — v ER UL
WhE—v ], MECNREEDO Y FOFEICE - TK
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BV, & 5I50~100kbd FHIKK U'350~400kb D FEIZ D
Ny FoRWICE D 4TBHD Sy — VIS B
B3, 4RKRU6EXbal ERBRICZNENE—D/¥Y —
vaERLIE.
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Fig. 2 " Xba 1 digestion pattern of Salmonella
Enteritidis
M : Marker, 1, 2 :casel (I);
3~6 :case2(); 7, 8 :cased (M) ;
9~11:case4 (W) ; 12,13 : case 5 (V) ;
14~16 : case 6 (1)

4. BEE<— 7 — OB EDEI X BRI
OV E R 5 EFATE 6 EHORFRIHRR, 5
R KT 774 VRUPFGEOREREZZ LD LD %E
%3ITRLE. 3BEOBEYE Y-/ —BETREL 2~
AERICAES ., ChbEaabeBEI LKL
T 6 D DEFIHERDOSER 6 BRI SNz,

Table 3 -~ Characteristics of S.Enteritidis isolated
from Hyogo prefecture in 2003

Antibiogram Plaszpid B PFGE
. profile” Xbal - Blnl
Casel ABPC A I I
Case2 ABPC, SM A I I
Case 3 ABPC B il il
Case 4 ABPC - A m. I
Caseb ABPC A v v
Case 6 ABPC C m i

* Pattern A shows only 60kb plasmid.
Pattern B shows 3.8, 6.1 and 60kb plasmid.
Pattern C shows 5.0, 5.8, 7.7, 8.5 and 60kb plasmid.

v E %

A, BHMHEOEMATIEL L ->TVWEO0, &
EWLER U 7Btk 313 & A EHSABPCEFIiMME TH v, B
Bl 2 B3Rk D A AABPCR U'SM D 2 Flic st L Tttt %
i~ L.

BRI NEE/RDO TS X F 707 7 4V,
BrOEFTRIL Ay —=vERLE, BHL, 2, 4%
U5 REC/ S — T, BH 3 ROEH 6 hkMkEE~
BEO/ Y —-vERLIL SERA L2 TORY, ©
WVYATSAIFTHBEBELLND0kbD ST R
INDEZFELTVE, 20RDEREZET >V EE
Aoh3B, ' o
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B —H—(2HAGbLEEIEREST, 2TENS
BRI HET A LB TE L, BkoBEEw -2 -2
HEHETHATEI L& >T, & 0BRSS
HEREE D, SERTMERAROFRRERICEH LT
Bicii3EEZ 505, ‘

vV E §

003FECEEROADZHEF» o NEES A
Salmonella Enteritidis®ED L > REMICET 3200
EEET 510, BHRIHRB 7523 FTuv
ANVRUSNR T 4 — v B VERIKE (PFGE) 2 &%
v —h— ¢ LTI AT ->7.. PFGE/¥% — ¥ CTRKE]
TEUD-LN, 3EEORFE~-H1-—-%i2fsbbE
BT Eicky, BHEICRL AERSATEORETS -
o Ehbh o,

# O

BRONRIH IV W R T RERE A E BT OB



RERICEH LTS,
X w

1) National Committee for Clinical Laboratory
Standards :
Standards for Antimicrobial Disk . Susceptibility
tests 7th edition, M2-A7 (2000)

2) Kado, C. I and Liu, 8. T.
for detection and isolation of large and small
plasmids. J Bacteriol., 145, 1365-1373(1981)

3) Ribot, E. M., Fitzgerrald, C., Kubota, K.,

Approved Standard, In Performance

: Rapid procedure

SERTRERENENRE L LB $ 15, 2004

Swaminathan , B. and Barret, T. J. : Rapid
pulsed-field gel electrophoresis protocol for
subtyping of Campylobacter jejuni. J Clin.

Microbiol., 39, 1889-1894(2001)

4) &Fi@lE, BNIET - Rl (1985~19954F) i
IIBR T 438 & N 7o BOR T RUE B35 1 3K Salmonella
serovor EnteritidisDEES~ — 1 — DI & Y. &K
JUESEHERE, 70, 792-799(1996)

5) Nakamura, M. , Sato, S., Ohya, T., Suzuki, S.and
Ikeda, S. : Possiblerelationship of 36-megadalton
Salmonella enteritidis plasmid to virulence in mice,
Infect Immun., 47, 831-833(1985)



[/—F]

ﬁﬁ%t%ﬁbklwu%mbbﬁ%éﬂtfrﬂ
Shigella sonnei DEE BT

e % 5h W
B Kk B I\

U
t

£
B

8 o

i

Subtyping of Shigella sonnei Isolated from the Dbmestic Infections

Occurred During the Same Period

Hiroki NISHIUMI, Hidetaka TSUJI, Masaharu HUKUNAGA 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 carried out subtyping of 2 isolates of Shigella sonnei derived from sporadic cases that occurred during

the same period in Hyogo Prefecture. Antibiograms and plasmid profiles of 2 isolates were shown same

patterns. Moreover, every PFGE patterns by using 3 restriction enzymes, Xbal, Blnl and Spel coincided.

I BC®HIC

HHE TR O RRE T & B Shigellald L E R I X
D S.dysenteiae, S.flexneri, S.boydiilk U'S.sonnei® 4
RRICAHEE NS, Ssonneillf o SEBIIMABT T X
DS ks, LhL, SsonneldB—oMER
WENTWEIY, SHICEMENETI DI, B
Fo—-A—& LT3y RBIPERBRZHICE S E
WPEERRIBIR 75 AL K707 7 A VPSR T 4 —
F A VESHE) (PFGE) & Vo kD TFHEYENFED
AushTns,

20044E 6 A T H @ EHE A Ic KE RS RIS
BEAR IR TR ERTEN TS.sonneilc & 3 RFIEE A
FhE L, Iho0EREFIBNENERL, BRNRE
MEEbNI., MEOREREFREHASHICT B0, HEE

RRUIEH

* BRI RS : T652-0032 75t LMK 7 FIT2-1-29
ERER T BRI v 5 —
A B % 3 B

& 718 .sonneiD 5 FEFENITERIC & 2RI %217 -
=D THET 3.

0 #HME&EHE

1. EpgE _
HH 1. BERZERIETO0KSBT, 6 H28XLY
SEEERL, BRBHLoEEEEE S L, EEREEY
S, RAAER, 27HICHEMRE LB ah.
EEREOKR, Kb, oFRFE RSBk
EHH 2., BEREETO0RLHT, 6828LDE
B L, 23A8bOHE, KEEOBMLVWTRAE X
L, EEMBEEZ2 L, 260 ICHEMERREZITsh.
EMEREOKE, FEH» OAREISHEShEI» 1,
HEFOEE T VTN SESERE RS - .
2. B #%
it 2 BRI h S ENENSBES NS, sonnei 2 B
EREGWE, ¥, REECTBRECHEEEI NS onne
I AR U TR = R E L TRV,



3. @ . 4
SEEERERD VifEy, Sk cEEL,
MERARE LT, '

4. BHFIRSHRR

FERFREEERES (NCCLS) OHERT 1 2

7 RS HRBRERREEY o kT %, TROBRZMUERRA
#4297 (€vYF4 Ry :BD) FAVWCF 1.,
H#E#lds o5 4672=a- (CP), FFI%4 7Y
v (TC), AhvFb=a4vyy (M), hF=f v
KM), 7vEvy v (ABPC), ANT 7 A bF 4=
/R Y A R T)AEE (ST, VY7 2 (NA),
k2w 4 vy (FOM), / V7 a4 vy (NFLX)
D 9FIER V.
5. FREREEETOKRE

Tryptic soy broth T—EiEEIE% L/ Bk £ 50K &

U, BBERD, RER BRFERCHERBEL,
100°C, 54fEm#LicdbDETF 7L —bEL .

invEEET, ipaHEBEEFORHETRO 754 < —
(Takara) %fEFIL 7. PCRIZIGIZ94°CTI0AIRIGHE,
BT 14, 72— v /5C 15, BETICLS
E1H470ELTI0V A 7 VOBIEETY, &5IC72
CT 7 AR L. RIBRTHRIZ4CTRELE. B
MEEFORIBRIF Vo AT 0wl FERLL 5% T
Ho—AXVick 2BEBRKEICHRL .
6. 735RIKFOT AN

SBES N BMREL brothicfEX, STCT—BRE&EL
fHEE» 5Kado L LiuO FEY KELTTF I X I F
DNAZHIH L. Sl L7275 2 3 FDNAZ0.8% 7
ﬁq—XﬁmT%ﬁ%ﬁ&,1%9&A7D?4Ffﬁ
B,
7. PFGE

Tryptic soy broth’@—ﬂfﬁﬁﬁfim‘% L, Ribot>DFH
EYRELTT 5/ EERLE. 79 7 330UOXbal,
Bin1 R USpel T37°C, 2 EMIRIGH, BRAKBET-

7o, WEIRMEBIRT, Xbal ®FAE0. 5% TBE
buffer, 1%7Hoa—-245 ), EE6V/m, XWVRS

4 & 5-35%, PKEIEFRT2085ME, Spel DFE 0. 5X
TBE buffer, 1%7#a—24V, BEEV/em, 7tV
ZyA b 1-4F, KEHER18.HEETIT- . WEHA,
TFYVyATawS FTREL, /s - v EHEL
7z, ‘

m # &£
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S sonnei 2 BRDHEALELR I3 Table 1 ISR L @D
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TH 5. WKE 1 v -, EBE VP, 7TV
Rtk (Simmonns, Chritensen), FFBR, HEEEMK U
RESSTRE, 73/8i3Y v Uait 7»* Vg
¥, S sonnez@?‘d MR I — B L T

Table 1 . Biochemical Characteristics of S.sgnnei

isolated from domestic infection cases
Casel Case 2
-/ A -/ A

TSIL:Slant/ Upper
Gas from glucose
H.S production

SIM:Indole™
Motility
IPA

VP reaction

Utilication of :
Simmons’ citrate
Christensen’s citrate
Sodium acetate
Mucic acid

Decarboxylase for:

Lysin
Arginine
Ornithine
ONPG
Urea
" Fermentation -of:

I+ + 1
I+ + 1

|
|

+
+

Glucose

|
|

Lactose .
Sucrose
Mannitol
Adonitol
Innositol -
Salicin
Raffinose
Xylitol _
Dulcitol

2. SEEERORRIBZHER

ARSI HRBOEE, 28133 TC, SMKRUST

D3 Fhost LTt Td D, fhd 6 Flic i L TREMT

o7,
3. SEEERD b@i‘fﬁ'% RERETORE
PCRE:IC & 0 TS BBk 2t I invER T & Cipat#
EFslishi.
4, HEBEHOTIAIF TR T 2L
I3 RIFFu 774 VRFg 1 KRLLED TH 5.
HEH2BRTNENSEADT IR FERK-THD,
BrDF4 ZR—HK LT
5. SEEFOPFGE
SEHROFIREEZXbal , Binl RUSpe T T4
Ny —vRENFAK 2, 3RV ALIRLILGED TH 5.
Xbal TId, BED S OHBEENK 2 RO~ 5

-V



M 1 2 % #5150kb, 200kb U'300kbiHE D 8ERIC 8 W ik
2 &, 150kbB O300kbANE Ic T I BN B /v K

(size)
1B IR %, 200kbfHE TR IHE T/ YV PR
Hxh, THERCIHEECEESENSShic(Fig.2).
10kb '
8.0kb
3.0kb 533.5kb
485kb
2.0kb
388kb
/
1.5kb 291kb
242.5kb
145.5kb kb
 Fig.1 Plasmid pattern of S.sonnei isolated from :
domestic infection cases in Hyogo prefecture.
M : Marker, lanel : Casel, lane 2, : Case 2 . 48.5kb

QBE—K 7. i, BEDSONHMEREEERE L Fig.3 Xbal digestion pattern of S.sonnet isolated
TRV I HERC T HEE & 3350~400kb & TF500~ from domestic infection cases in' Hyogo
550kb DRI IC B\ T, Bk IRILE D S v F AR .. prefecture. M : Marker, lanel : Casel,
N o lane2 : Case2, laned : Standard strain
ZDITK T N B & Mic : .
ENTOIHLT, BERIRESNSHEEH M phase I, lane4 : Standard strain phasell
Hiz->TWie, EBEKo IHERVIEEO XY FOF -

M 1 2 3 4 :
M 1 2 3 4

533.5kb
485kb 339.5kb
291kb
388kb 242.5kb
339.5kb - 194kb
48.5kb
48.5kb
Pig.4 Xbal digestion pattern of S.sonnei isolated
Fig.2 Xbal digestion pattern of S.sonnei isolated from domestic infection cases in Hyogo
from domestic infection cases in Hyogo. prefecture, M : Marker, lanel : Casel,
prefecture. M : Marker, lanel : Casel, lane?2 : Case2, laned : Standard strain

lane 2 : Case2, lane3 : Standard strain phase I, lane4 : Standard strain phasell
‘phaseI, lane4 : Standard strain phasell ‘ ' ’ o



BinlTb, BENSAMSIE 2 KON <Y — v
EE—7 =7z, U L, DBEE M & A2 EERR 13150~200kb
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RO TR ORI KT Xba L 1 & » TREILE

U 300~850kb D $HIK D /¥ v F DF &R 1F450~5600kb -

DEERD Y ¥ ORBOBEVSS bR, (Fig.3).

Spel T, #200kbFHEICHBEERCRRHENT -

Wiy K BSEEER T ERIE S P, 250~350kbD
SRR N v ¥ ORLE BB S EREER TR S hIC
B oTW. UL, SEEIkE EEEKOR £ Ok
g 9y — v oERED Ghh -1,  (Fig. 4).

v E £

COEHEF1, 20BERELLLEAENBREENT
BfrLi-b0EZELON. EEL0ERES6A2EX
DEHREELTVWEI DD, BRESHIERETS -
oo LRSS N, i, BHIRIURR 7R3
k7o 7y 4 VR 3 BEOHIREERYIN < & 5 PFGE
2y — U PFRT—H LI EDD, 2HIIE—ORE
THBHEEZ LN, BRPEREGEFEEICLD L, &
EOFRHME BT 5 RFREHIIERM1L, 0005 H1H TH
BL, ENRESHO%ELEDTVS. FEREE L TR
S. sonneiH % K T0RLULELEDTNE®, HFREN
TOFRFBEORERE L L CESERS 5V IZERAR
BAEN U RBRERUZEN S ORSPED SO ZRBREEE
ZohTV3Y, SEO2EFOLBOREREELTE
HhEtbhtch, BERRSHETEr s ke®, +5
R AT B o e, TOFD, BRERT
RYEROBEICRES B - I

S.sonnelBReic & 3 FRF1 o MER O FRFIC X,

TERMBENY 20, SEBHSS ~EER 2B L

% o e, REEHRES 5V RBWERTEAL DT
FEHHTS 0 - 1 ETREMEDS B B,

AR 57 RTER THEES N 7oS.sonnei D FEAIRSZ M
AEBELIET A, TC, SMERUSTHHEKRIKDZP -
fEBELTWS, AT 5P BENEFIBERKIITC,
SM, ST® 3#IKUTC, SM, ST, NAD4FH L T
HERLEOOMBEETH > REL TS, SEH
T NP QRO BRI — v iREBE 5 HTC, SMEU
ST 3FIMEETH Y, ARSPRTLOHEL—HKL
fz. TC, SMEUSTESENHRkKOKHDO—>T
BiRuhEEbri.

PFGEIL & 2 T 0% R, SEEEMRL/Xbal, Bin
I RUSpel TRVWEFRERHOVEFERCBV T AEE
BREEVWKKBITEROWENKTH - . BEHRKO
Xballo k209 — v RFBSO BHEL TV B/
g —vBEEMIL TV —7, BERRICHW: THEE

7. : .
AEDOIEED, EARRIEFT O BRI B
BtsH b i SN BIRIER DL, B E A EHRR
REECh 3. BEOHARHEERENE > TVELD,
FAEEEELTWEVE VDI TEY, ERRREORK
YR I A BROBRED & O KB EEZ SN TV
3. LirL, EIRBREHAOEEAEHERRHETS S
ZED D, RAESEEPICEELTY 2 AHEEESE

TEVWEEbIB.

199946128, AFEEEEITHRS—BE sh,
FRIERIVSE, F7RERUSF7RAARLELS
CATEREEICENS h, ERBREAIHLT
i3, BAEER OEFHEEE X VBEBWICTY, BEE
PRYERE AT T B T Lo & O BBIEABIEER S 18
Fhidgoinu, )

vV £& 86

EEECREERICRE U ERREERE O RIRE
BEHOMICT B2 L2 BENE LTHBES Wi RFTE
S. sonnei DHEEBIBITAER L. 2FEHHEED
S, sonneiDIEHE <y — v RTETSRAI FFv 7y
A VRETE—K >t F#, Xbal, BlnlKkUSpel
OIBEOEIREERZ 2B\ - PFGETEEMT U 7o 5E, -
y—vi3ETRLIL.

B O

Bt O5 5 ROER S HEE V1 72\ - FEE R L
BERTREE, ERHERER 1o CBRAEBRERK
RREROERICES V- LET.
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[solation and Genetic Characteristics of Japanese Encephalitis
Virus from Swine in Hyogo Prefecture.

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

The Japanese encephalitis virus (JEV) were isolated from farm-raised swine in Hyogo pref. in 2003. The 3
isolates were obtained from 91 serum samples. Genetic analyses of C/preM (240 nucleotide) and E region (223
nucleotide) were carried out in these isolates. There was no difference in these nucleotide sequences among
these isolates. These isolates belong to genotype I by classification of C/preM region .The nucleotide
sequences of E region were closer to the isolates derived from mosquito in China, and from swine in Mie pref,
Shizuoka pref, and Kagawa pref. - '

I [RUsIC . 4, BRICHEET 5 BERZE Y 4 1 2 Ok & BT
‘ T3 EEAWELT, BREE 7 5 b o HARE Y 4
BAMREIAIWVRIEZ, 7594 VAB7SEY A WAOREEER ST, TOERBOW BRI A v
ABIBL, FELT 2 Y AKBTEND LTV S 2 DBETRIFET, S8y 4 V2 HEB & ot
YIARFALTANREFROBTHS, BANEY TS R T O R E T - 2.
4 VADRFR, BAS ST VT HEE, I THEEIKD '
f>THY, HRAKTER 3 ~4 FAOEEORER I #EEHE

Ehp B0, —F, BNTIRI60EN I LEM I KRBT
LTWeboo, 1992FLIMEERERZIHE L, 84 1. % .
B TR LI 2003 7 Bd 5 9 B EToE 6 [, ERNOFE MO

REEATHESNTVS 7Y OHERMNEY A VRO FESTHBESN/IWE6 v A0 7 5 » oAl il

FRIMBREEEIME] (HD HAREREAE T, 19605FK RILRIAEHHAL 7.
DRERALIE, FERKRELNHERSNTEY, KR 2. HIFE

ELTHARNEYANZRY &7 5 OMEBRLETT BEPRELTIT- . HUREEFRKECE, HATUR
W3 EERLTVS, JaGAr#01%k (¥ HER) 2HV . '
- 3. By 1 V205
RRYVELS 94NV RRBEIEEPICELTITY, BRI R
* BIRIEERSE © 7652-0032 #HFATH REX FRHAT2-1-29 Veroffifa® FH\WwWiz, 94 VR, wgE=ERERER, 37
EESVRREEENERE Y- C, 5%COFHETTHTHREEL, KB % Reverse
BREVER # OF & R Transcription-Polymerase Chain Reaction (LI FRT-



PCR) ic & - THZ L 1-. —9001-23

4. RT-PCRE JEV/sw/Hyogo/42/2003
, . ' . Ty JEV/sw/Hyogo/31/2003
213 N
Bk 5 QIAmp Viral RNA mini kit (QIAGEN) JEV /sw/Hyogo/41,/2003
% BF\WTRNAZHHH UReady-To-Go RT-PCR Beads Ishikawa
(Amersham Biosciences) %FHWCRT-PCREZIT -2, JaTAnl-99

C/preMEH DO HEIEIZ 13 Chen 5% Dprimer % FA Ly, Eff
i idKimura s Dprimer% HWix, ‘
5. EERFIPE B & CHERIERZE MaSAr01994 I
RT-PCREEIC & D 538D 4 v 2 DC/preMEE KX UE
SRIO—EE MR L, % DEH% ABI PRISM model
310 (Applied Biosystems) ZHW/¥y1vs by —7 Nakayama I
Y AR KBRS ERE L. i, BV 1N

Jkt8442 IV

Beijing-1

2 DEEZFEIL, ChensDHED TRV, C/preMAFE, JaGAr#01
D 24035 E (456nt-695nt) <>\, DDBJ/EMBL/ Fig. 1 Phylogenetic felationship of 11 strains of
GenBank®BLASTnE I & b iR L 7. EfEE KR Ut Japanese encephalitis virus' (JEV) predicted
DEEEF| OHFEERZIC> VT, BLASTHRZ%F from capsid/pre-membrane protein gene
: ) . o ) sequences. Phylogenetic groupings
FL, foiigicosts nictkE gl 1, ’ﬁ’% corresponding to the genotyping classification
BHEENZ IXDDBJIC & A ClastalWz F W\ 7z, of Chen® n are indicated (I to IV). The tree
. was constructed by use of the neighbor-
joining method in ClustalW.
I & = The sequence source of references were
' GenBank Accsession number. D00966
1. 2008FicB 3 % 7 4 MMEF D HIHURRE R (Nakayama), '
. ‘ SEH A 2 . D00961 (JaGAr #01),D00976 (Beijing-1),
2581 388 (20%) HI MED T, T - >
8 A20H I 3B (20%) HIRFAED o1 i M18370(JaOATS982), AB051292 (Ishikawa),
SMERZMTH -/, TOR, ERERBSORE © L42159(JKT8442), D83940(MaSAr01994),
FL, 9HI8BIC100%IcE L 72, 2 MERSHHUARSE AB099874(2001—23), AB099873(JaTAl1/99)
KiZ8HWBAEE -7 ETL, 9 HI8H K& 2 MEK v »
R AR 5. (Table. 1) B, SEAEx 1 JEV/sw/ Hyogo /31 /2003,
2. BENEY A VASBEOKRR JEV/sw/Hyogo/41/2003, JEV/sw/Hyogo/42/2003D
HIFASHERHB20% T, 3T 2MERZMTH - /2 HRETREFIOERRIR S sk -/ (Fig. 1).

8 Ho5HIRESY T 1 ek, HIBMR53%, 2 MERSZH BLASTn#ZRic & 2 il 0 5Bk & O LR T,
PRI MR8 Y &8 -7 9 B 1 BENRS T2REDS 2001 FE DO RSB D 7 % M7 H KK T H % 2001-234°
H 3o HRNMEY 4 VABSBES N (Table. 1). (GenBank accession No. AB099874) & HEEEF[H—
i, ANV ZABEERLIBEOHIP &MV NS 10 Bt i, EERTH BJaGAr# 01k L O i*
ERETH - T, 858%TdH » 1. ' '
3. C/preM{HEELE & UERRIR O EELF MR ‘Chend® OHFEIC & 2B ETEIZ, 1989FE,ST 7 F

C/preM$EIR @ 240t 8 i > W TR £ R L ok VERE T o 7o bR JaGAr 01RO ML & 3B D, -

Tablel Result of Japanese Encephalitis Virus HI Antibody test and Virus Isolation

Date of Number of HI titer(1: ) - Positive 2ME Number .of
S 1 g 1 ratio Sensitivity JEV Isolati
ample amples 19 10 20, 40 80 160 320 640< (%) %) solation
7.,/22 16 16 0 0 0
8,/ 4 17 17 0 . 0 -0
8.,/18 15 15 : 0 0 0
8.,/25 15 12 1 1 1 20 100 1
9,1 15 7 1 1 6 53 . 88 1
9,18 13 112 100 0 0
4 . E



JEV/sw/Hyogo/41/2003
JEV/sw/Hyogo/42/2003 -
JEV/sw/Hyogo/31/2003
JEV SH-53
JEV/sw/Mie/41/2002
JEV/sw/Shizuoka/39/2002
JEV/sw/Kagawa/24/2002
JaGAr#01

JEV/sw/Hyogo/41/2003
JEV/sw/Hyogo/42/2003
JEV/sw/Hyogo/31/2003
JEV SH-53 '
JEV/sw/Mie/41/2002
JEV/sw/Shizuoka/39/2002
JEV/sw/Kagawa/24/2002
JaGAr#01

JEV/sw/Hyogo/41/2003

- JEV/sw/Hyogo/42/2003
JEV/sw/Hyogo/31/2003

JEV SH-53 '

JEV/sw/Mie/41/2002

JEV/sw/Shizuoka/39/2002 .

JEV/sw/Kagawa,/24/2002
JaGAr§o01
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51 100
TAGGCGACACAGCCTGGGACTTCGGCTCCATTGGAGGGGTATTCAACTCC

..................................................
R A N I T I R I I R A I B R A R R A B N S Y
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X k% ***************** ***************** P22 222233

101 150
ATAGGGAAAGCTGTTCACCAAGTATTTGGCGGTGCATTCAGAACGCTCTT
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................................... ¢
................................... ¢
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Fig. 2 Comparisoﬁ' of nucleotide sequence of Envelope region among JEV strains. The sequence

, source of

references were GenBank Accsession number.AY555757(SH-53),
AB112709 (JEV/s W /Mie/41/2002), AB112704 (JEV/s W/Shlzuoka/39/2002) ABI112706 (JEV/s w/

Kagawa/24/2002), D00961(J aGAr #01).

BeSOBEL - 3BRIZR IBTH - 2.

Bt @223 & ic > W TR 2 R LR (Fig.
2), SEaEsh i SHETCREIIOEREA SN
» ot BLASTniRBZROHER, hEARLME THEEs
N1=C. tritaeniorhynchus (2 A5 7 H A4 2 H)HKD
JEV SH-53#%k (GenBank accession No. AY5H55757,
Liang et al.) tMO7THEEHOD 1EEODOANERD,
99.5% D W EEIEN A S T,

ENOS#RE RS &, SE0RERTOSERRI,
W $ 20025 7 5 iED S5 BE S N2 JEV/sw/Mie
/41 72002 ¥k (GenBank accession No.AB112709,

Nerome et al.), JEV/sw/Shizuoka /39 /2002 ¥k
(GenBank accession No. AB112704, Nerome et al.)
L 3ERMERD, BeNOHERMENRS >, T, B
NME Tt i, JEV/sw/Kagawa/ 24 /2002 ¥k
(GenBank accession No.AB112706, Nerome et al.)
BIT% LI L ORI A Sh i,

v E =

7 & MiE1RET 3 BiEh b HARMMR 7 1 VR 23578
SNt A NVADBSEETE T 2 MEREZ LA B R



AR U, /20T & IO BARE Y 4 V2
i B IgMbitk DS 5N BRI S, » o HIH
RIS 10fERIE TS B RIED 5, R BRRE Y 4
VR AT E BIHEATRE LTV 3,

EARR ORISR TR, 002 ABs i S8R,
BEE, BIEO 7 5 MFEHEREMKET%U LB
WEMEER Uie. %7, C/preMERIS O HRHF T 12 20014E
KABENIRHED 7 S ERREKE—B LI &b
5, BPAER I C NS D EASID 7 & Mg Rk &
SEMLTVL A EARE M

C/preMEEBOBIZFRI TR, RAPOBEL b3 1
BTh-7c. Mabid, HEEERGED 7 4 MEHR
BROMER O A ISR D 1 #RIT D> W T C/preM AR O EmF
RIA AT Uik, 19914E % TIo Bt s niz 158k 13, &
~XTI El_"CaB D, 1994FELIBIc s i 98I, T
TIBTH -1 EHELLY. 4%, ENCELET
51 BICSE eI B A N TR O RERO A & 1 Bl
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The Assessment of the Consciousness between ‘a Consumer and an Entrepreneur

about Safely and Relief of a Meal-Results of
“ The Questionnaire Survey about Safety and Relief of a ‘Meal ”

Yosuke ISHIKURA!, Mariko YAMAMOTO? , Tomoyuki KUBOTA® and Takeshi GENTA*

1 Health Science Division, Hyogo Prefectural Institute of Public Health and
Environmental Sciences, 2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan and
. 2Citizens’ Movement Promotion Division, Lifestyle & Social Service Department,
Higashi-Harima District Administration Office, Hyogo Prefectural Government and
3Nishinofﬂiya City Public Health Center Public Health & Sanitation Division and
4Life Sanitation Division Health Bureau Department of Resident Life

Hyogo Prefectural Government

The questionnaire sur\;ey about safé and relief of a mieal was conducted by Hyogo Prefecture in June, last
year. .
A consumer’s response percentage to an entrepreneur’s one was plotted on graph for making the spraying
figure. ‘

As a result, the difference of the consciousness between a consumer and an entrepreneur has been grasped.

The consumer gets meal information mostly from mass communications, and then he is interested in their
news. And he tended to vaguely feel security about domestics.

On the other hand, the entrepreneur chose the cheepA method of offering information, and pays attention to
the matter which damages a consumer directly.

This paper made gap of their consciousness clear.

This paper will be usefully presented to risk communication where an opinion exchange is carried out be-
tween a consumer, an entrepreneur and administration.
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Application of Enzyme Immune Assay on Measurements of PCB in Wastes

~and Comparison of their results with GC/MS Analysis

Hiroaki KITAMOTO, Chisato MATSUMURA, Masahiro TSURUKAWA, Hidetaka FUJIWARA,

Takeshi NAKANO, Yoshinari KOBUKE and Masanori YOSHIOKA

Environmental Safety Division, Hyogo Prefectural Institute of

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

PCB concentrations in highly contaminated wastes were analyzed by using enzyme immnoassay (EIA) kit

with simple extraction and the results were compared with those by HR-GC/HR-MS analysis.
PCB measured by EIA distributed in the order of magnitude between 0.1 rg/g and 100%6 in sample wastes.
Their values were about 10 times higher than those by HR-GC/HR-MS, however, two dataset displayed good

positive correlation.

These results indicated that EIA analysis was generally available as simplified PCB determination technigue

in wastes.
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Microplate Reader Model 680 (Bio Rad#t) %M
Li-. SAEEHK OE#EIC I3 Turbo Vap LV (Zymarkit)
ARV, PCBOMRAITICE, EFHERLGHMHEA
Z27u<= b3 7 (GC/ECD) (Hewlett Packard HP-
5890 SERIESI) Bk UEAMREN 27 o< b 57
BESE (HRGC/HRMS, LIF, GC/MSEBSEd)

(GC : HP-5890 (Hewlett Packard), EisEEEMS :J

MS-700 (JEOL)) ®#HWi, #EHOn-~+4v, 7
b VvBLUA S —Vi3, BREEE . PCBREEL L
ORBOBEER W,

I R '
4.1 fHEHTLE

SEEOPCBEEAMZH S f:?ﬂblCﬂ%B'\@ﬁ%%@Tﬂj
getE 2 EE L, BIAEOMRLE N L L CEHSMTL
BAT ot 7 o—-%Fig. LliRT.

Grass test tube with cap*!
«— Sample
4—— 10-50mL of n-hexane (acetone*z)
Ultrasonic extraction for 10min.*3

Extracted solution

v

GC/ECD analysis

v

HR-GC/MS analysis

v

EIA analysis

Fig.1 Simplified procedure for PCB extraction

from wastes : :

* 1 Grass centrifugation tubes Wlth teflon cap
were used for sludge samples.

* 2 Acetone was used for sludge and a kind of
solid waste samples because of high
moisture content. 7 o

% 3 Centrifugation (1,600rpm, _10min.) _stép was
introduced for sludge samples.
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WTHE, ~¥4% vimL%E L&A EKICED, £0
ZFhTablel IR L -EHEEZREWY, FUBFEH
HEF-%. K357 b ORIROBREKIEOVTE, F57
N BTE ORI 4 5 % PITE B & U A EIH30 X 30cm i
WTHER - 72 b ORI L 1. ,

1%, PCBILEHEBEFRENI:IN S ORE ONE IR
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4.8.1 GC/ECD
"PCBOMIHBEAM 5723, HEO~* 4 VAR
122 W BRI GC/ECDEIE %17 - 7-. '
GC/ECD T DHIE IR DEHETE - 2.

F 4+ ¥ —%35 L HP Ultra2, 0.2mmlID X 25m,
df=0.33 um film thickness

SRS : 150°C (2min) —30°C/min — 180°C ~ 3°C/
min—250°C (10min) ' ‘

F+ Y 7—#Z:He 1.0mL/min
A=0T g THZ N,

Ekﬂﬁg 1250°CR 7Y » P LREA

AR 2uL

#H58 . ECD(°SND), 300C.
GC/ECDAH ©8 b h - B EE’, GC/MSE XU
BIAI IV 3 BRHAOBRISE TS 2 7D L
7. o

4.3.2 GC/MS

GC/ECDTORF 7 — 4 2BEE LT, RBO~*
¥ VISR EBERRL, GC/MSRIEAEIT-7. GC/MS
TORIER, BN D OFED KEVROKBTIT 2.

FvyEIY—HF4: HT8PCB 0.25mmID X 60m
(SGE) _

EAE : 1uL _

F4 ) T7—HRX:He 1.0mL/min 2 Y& b 7m—
E—-F

FHESM : 120°C—20°C/min—180°C —2°C/min — 260
°C—5°C/min—300°C (4min)

A4 vy —7x— REE : 260°C

HEALHRE : 280°CRX 7Y w b LRXEA

F v vN—EE : 260°C

SrEREE £ 10,0002

BEESTEFHIEE - F : SIM

4,3.3 EIA

EIA% v  TORIEIF, BRO~FH VIEEE £ ¥
J = WREBELTHW . A5/ —v~0izigid, 5k
AR O ~+ 4 VI E 1 mLAB L, ZERER
FLVBAEEMBE TR LIRICA ¥/ —VERND
L, Nk H v HIETESRERREMTITI£2IT-
fo. BoNf A/ = VERICOW T, GC/MSOE
& EEMkic, GC/ECDF— 4 %5TicTable1 iR U7 fE
RTHRTABR, WECHV:.

BIA¥ v P CORIEHEEFig. 21R7. HIERIE
METT 7. ABO2 5/ —VEK000LEF 2 —
TIRNE, PURRARIGETY, RERIGO®%, Fa—
THDEE0 4 LEBRIA 78545 —FL—biC
B L CROLERIE (450nm) %fT-7c. EBERICE KR
ERr o BEH0BE R .

|Antigen-antibody reaction]
Test tube
: 4——200u L of sample sol. .
4——250 u L of enzyme conjugate sol.
4——500 4 L of antibody coupled magnetic particle sol.
Mix and incubate for 15 min. at room temp. .
Washing

Set up test tube containing sol. in rack

Combine the rack with magnetic base

Pour out tube contents after 2 min.
‘ <4——1mL of washing sol.

Agitate for 1-2 sec 2 times

Pour out tube contents after 2 min.

Coloring reactio

Test tube with antibody coupled magnetic particles A
* «4——500 1 L of color reagent ’
Agitate for 1-2 sec

" Incubate for 20 min. at room temperature
# 4——500 u L of stop sol. -

IMeasurementj

Microtiter plate with 96wells
‘ 4—200 4 L of sample sol.

Measurement (450nm) by microplate reader
in 15 min. after stopping of coloring reaction

Fig. 2 EIA reaction

PCBO#Z#E R, & LT Aroclor 1254% F W}, Aroclor
125413, =FE vy v bt TEESNISE(L YT = =
2EETPCBOMRETSY, ENORS TRERM L
HTEESNSR I 0 — VKCH002 T hiciEM T 3,
S0kt OPCBISEE I Aroclor 12544 LCEIM L7e, JUSE
Ko, + v MRTOBHEEE (Fv ba v bo—iEK

Aroclor 1254& LC3.0ng/mL) 2&bHTHIEL
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1. BEEYhOPCBERE
EHRDOGC/MSHHTEATable 1 iITRY, F57 b
EERAXE DK (No.20~21) K2 W TIFGC/MSIc &
ZEPEERTF > TV, BleBWLWT, ZhehoxE
Bodcik, F37rHERIRLRBRKOBEEERE, 2
BREOFHWVIEKENTS 5.

g (No.1~2) BWIFNH100%DPCBTH 5.
ER (No.3~8) ik2W\WTid, 9%DEELTPCBEE
CEE S B5—F, 0.034ug/enERtbBBIL, K&

BREENS SN S, BENKO No.3) kKl

PCREIEH D RIGBEENS TN TV DT, SEENR
HEhkeELOhE, FBAK (No.8) iKDOWVWTH,
1Bl0sTRSZHPBEIEL DV, EEREEY (No.
9 ~13) 12 H49%H 50.020 pg/g & KX RBEENS 5
ha, EERIVER (No.14~19) THEEDOEWVIIZ
KEWY, EREEAFOGICE, WREBEMNF S LEHR
ERANTEHEE STV DIE, BEF I ER
HEEICEE U 7-PCBAIRE L - HREENZE L G2 E
Blas ol KgmetBEEREYTRORBE REFOH
BHEBD LML

- Tablel -Summary of PCB .analysis for wastes

RERT BHBEMNSTEE v 5 28 F 15, 2004

2. EIA:OB DM .

2.1 FBIAEOKE o

EIA* v P OBEREREOILHE L THEEIRD VTR
Ut SREIBY 2 3EAEORAEICHEYT 3
%3k (Tablel) %% 5% &, Z0&HEI20.5~5.8%, F
H2.71%CH D, N5 vEINEV, BESHEHRT
THETLMF-YBEEECEROBRESED TR, EIA
EERAVERERDT LY VEIES y F TORIEIB W
T, BREAEHT 2% L L TEHRE0%HREN
TWVW3, TOBELBELTHAEFERLLF v L OEF)
FRRNSWEER 5. ' o

$1, ¥ v MRAOBHIR (3.0ng/mL) ©HEERE
23, 1EEORETIE3.2 ng/mL, 2EET@E3.1ng/
mLERD, FERINTV S EREMMERER S hi.
NoORERED, ARFHCAWVWAEIAKB K UEIA+ v
b OREEERBF S MM s v,

«

2.2 EIAIRX 3RS L UGC/MSHHTE & DL,
" ,

EIA% » b ic & 3PCBAHTEER B & GC/MSHHFE

EOHEETable 1 i, WAHEOBRERig. 3 1R

PCB
. Ratio of ~ Dilution rate
No. . Sample analyeis(ay  PIA analysis(® nit &) for FA
Conc. Conc. CV(®%)** )
1 Insulation oil 1 100 >100 5.7 % 7.4° 1E+07
2 2 100 >100 1.8 % 1.6 1E+07-
3 Sludge 1 39 >100 0.5 % 51° 1E+10
4 2 1.6 15 1.3 mg/g-dry 9.4 1E+07
5 3 0.073 2.2 5.3 mg/g-dry 30 - 1E+06
6 4 1.3 28 1.3 rg/g-dry 22 1E+04
7 5 0.034 0.1 0.8 rg/g-dry 4.4 1E+02
8 Supernatant water of sludge 83 690 1.2 ue/L 8.3 1E+03
9 Solid wast 1 49 >100 1.2 % 9.8" . 1E+09
10 2 16 >100 2.8 % 19* 1E+09
11 3 1.2 31 3.4 mg/g 26 1E+07
12 4 0.052 0.27 2.6 Cugle 5.2 1E+02
13- 5 0.020 0.17 3.5 ug/g 8.5 1E+01
14 Wipe test paper 1 9.5 80 1.6 wg/ed 8.4 1E+05
15 2 - 0.2 2.6 1.2 ug/ek 13 1E+04
16 3 0.016 0.62 3.4 g/of 39 1E+04
17 4 0.32 6.3 5.4 ng/cif 20 1E+02
18 5 0.18 2.0 2.3 ng/cxf 11 1E+02
19 6 <0.019 0.10 2.0 ng/cif - 5E—~01
20 Dgrlaafstsgi};asrir(li]:;r not measured 3.0 5.8 tg/et — 1E+05
21 gfzsf;(g};ig;s; not measured 0.12 4.1 ng/od - 1E+04
Average 2.7 16.3




Fig. 3 T, FHEE QBB Eng/g % 1o id ng/cfihE
—LTH%. &#, Tablel TEIASMTIC & 2 BEED
>100% & 13 > T AERHIc VW TR, RTHOELRE
i, AlEshifxrzozEB0CrToy FLE

1.0E+05

et
y = 12.088x" %

1.0E+03 | R? = 0.9839 ¢
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¥
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PCB by GC/MS (mg/g, & g/cm?)
Fig.3 Relation of concentration between -GC/MS

and EIA analyses
Numbers indicate the sample number in Tablel.
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Table2 Ratio of (EIA)/ (GCMS) by PCB congener

distribution
KC-500 Others
Sample no. Ratio of Sample no. Ratio of
EIA/GCMS EIA/GCMS
1. 7.4 3 83 .
2 1.6 4 51
8 4.4 5 9.4
12 5.2 6 30
14 8.4 7 22
15 13 9 9.8
10 19
11 26
13 8.5
16 39
17 20
18 1
Average 6.7 Average 21.1
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Studies on Sensitive Analytical Methods of Aldehydes, ‘
Haloacetaldehydes and Haloacetones in Tap Water by GC/MS

Tatsuhiko KAWAMOTO*,

Nobuko MAKIHATA and Takatoshi TANIMOTO

Water Environment Division, Hyogo Prefectural Institute of

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

During the water purification process, disinfection -by—product's, such as aldehydes, haloacetaldehydes and
haloacetones are formed by chlorination. The sensitive analytical method for 8 aldehydes, 4 haloacetaldehydes,
and 6 haloacetones in tap water was developed by GC/MS. Aqueous aldehydes were treated with 0-(2,3,4,5,6-
pentafluorobenzyl)-hydroxylamine(PFBOA) in a sealed tube at 30°C for 60min. PFBOA aldoximes were
extracted with n-hexane. On the other hand, aqueous haloacetaldehydes and haloacetones were extracted with
MTBE after acidifying with H.SOs. These extracts were analyzed by GC/MS. The quantitation limits of
aldehydes, haloacetaldehydes, and haloacetones by using these methods were 0.4-0.5 £ g/L, 0.1-0.2ﬂg/L and 0.1
wg/L, respectively. Aldehydes, haloacetaldehydes and haloacetones were detected at the level of ND-3.9 ug/L,

0.1-10.3 ug/L, and ND-1.5 #g/L, respectively. .
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Tablel GC/MS operation conditions

[GC] Inject. Temp.: 200°C
Oven temp.: ®50°C-3min-50°C—10 C/mm—>220°C
Oven temp.: @40°C-4min-40°C—20°C/min—>180C
—-2°C/min—>200°C
Oven temp.: ®40°C-6min-40°C—5°C/min—>220°C-
Carrier gas: Helium, 40cm/sec(EPC)
. Column: @DBITHTF'ilm thickness: 0.15 4 m,
“L: 30m, 1.D.: 0.25mm)
Column: @DB5ms(Film thickness: 0.154m,
L: 30m, 1.D.: 0.25mm) v
Column: ®@Vocol(Film thickness: 1.50 um,
» L: 30m, 1.D.: 0.25mm)
[MS] Ion source temp.: 185°C
Tranferline temp.: 280°C
Ionization volt.: T0eV
Mass range: 50-500

®,® : Methods for aldehydes
® : Methods for haloacetaldehydes and
haloacetones
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Table2 Monitor ion of PFBOA aldoximes

Monitor ion

No. Compounds (m/2)
1  PFBOA formaldoxime 181, 195, 225
2 PFBOA acetaldoxime (syn) - 181, 209, 239

" 3 PFBOA acetaldoxime (anti) 181, 209, 239
4 PFBOA propionaldoxime (syn) 181, 235, 236
5 PFBOA propionaldoxime (anti) 181, 235, 236
6 PFBOA n-butyraldoxime (syn) 181, 195, 239
7 ' PFBOA n-butyraldoxime (anti) 181, 195, 239
8 PFBOA n-valeraldoxime (syn) 181, 239, 281
9  PFBOA n-valeraldoxime (anti) 181, 239, 281
10 PFBOA capronaldoxime (syn) 181, 239, 295
11 PFBOA capronaldoxime (anti) 181, 239, 295
12° PEBOA n-heptylaldoxime (syn) 181, 239, 309
13 PFBOA n-heptylaldoxime (antd) 181, 239, 309
14 PFBOA benzaldoxime (syn) 181, 301
15 - PFBOA .benzaldoxime (anti)

181, 301
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Table3 Monitor ion of haloaldehydes and haloketones

Monitor ion

Ne. Compounds - (m/2)
1  chloroacetoaldehyde 50, 78, 80
2  dichloroacetoaldehyde 83, 84, 112
3 chloroacetone 77, 78, 92
4 trichloroacetoaldehyde 82, 111, 119
5 . 1,1-dichloroacetone 63, 83, 91
6 bromoacetone - 93, 136, 138
7 1,1,1-trichloroacetone 97, 119, 125
8 1,3-dichloroacetone 77, 126, 128
9 1,1,34richloroacetone 77, 79, 83
0 . tribromoacetoaldehyde 175, 254

—
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Table4 Retention time, regressiori equation, correlation coefficient(r), and limit of quantitation of PFBOA

aldoximes
No = Compounds(aldoximes) (COS ;f;n@) (Col% gn@) Requlf;ff;zn r - LOQ(ug/L)
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Fig.3 Mass spectra of PFBOA acetaldoximes
Upper panel : acetaldoxime(syn),10mg/L .
Lower panel : acetaldoxime(anti),10mg/L

T T T
Bb 160 1%0 180 200 220 240

FIVATIEEFYADTARRY P MZDWTE, BE
H|OWR LA, o7V FF Y AoV T HFEKRORE
W alT - 1ofER, Table2 KR T HEME7I 72 Vb
4 A vBRIEN, ThOoEERIAVELE.

3) REBREEETRE
A@%ﬁﬁ,ﬁ%%ﬁ&@ﬁ%TmE%T@m4mﬂb
" b BTAFE FOKPBEE - 7 EEE (VAT
VEF Y LD RBEEAOAFHE & oMEBEREE T =
0.991980 I & BRI E O ERESBO TRIFTH - e

B TFIRE4 Signal/Noise (S/N)H=10& L TR
BE, RNVATNFER, TRMTATEF, F0EA
YPNFEF, n-7F VT AFE FTC04pug/L, n-N Y
NTUFE R, HFOYTAFER, n-~NTFVT AT
EF, NYXTAFE FT05ug/LTh T, EKRAR
FER RIS TV A EBED SHBEON 7 LERH
e HETRERTRMER 1 pg/Leli-ThY, P

- ug/LT, EI (% %4#/&)&TME&

EEEY BREEEMETEL Y ¥ —RE B 15, 2004

ﬁiA%%wtﬁb@ﬁ&fE—ﬁﬁﬁrﬁ%ﬁ&%&
NEENSFELbOEEL BN, E, Ny FRAR—
2 —GC/MSH:% F VW -Sugaya bDHEP TR A AT 4
7CI (b4 £ v1b) &&L%b‘%iﬁﬂj‘ﬂiﬂﬂﬁcio.3~0.5
Zhd 5 ~20

e -TVA, RxORHTHME (5/N=38) TEOL.

~02ug/LEY, SHBHES 5 HEAVIEERT -G
C/MSHETH AR, TN b OHEI N TRNE
BEL~LVETRIEL S AAETH B T EHHD 1
4) FRANEINSEER
77 IO WT, K 2 g g/LCHRMER
EER AT - 1. FEEIKIC & 2 RER D, SEINERE ZEH R
KARD 1 GER % Table5 KRT. WFhOTNVFEF
ﬁ'ﬁmf§m2~wmyéaﬁﬁ@W$ﬁFént
- BEREG36%UT EHHEEORWRERTH S
ba%%wt
m%,%MEW%%kmmt\wivz—a—um
SRR E LT v e PRSI L EHRL
TV,

Table5 Recoveries of aldehydes

No. Compounds S(p/il;d R(%) CV(%)
1 formaldehyde 2 97.5 3.6
2  acetaldehyde 2 97.2 3.2
"3  propionaldehyde 2 91.9 2.9
4  n-butyraldehyde 2 99.3 2.7
5 - n-valeraldehyde 2 98.8 2.9
6 capronaldehyde 2 -97.5 3.1
7  n-heptylaldehyde 2 102.1 3.0
8 benzaldehyde 2 99.3 3.2
pH=6.9, S8<lmg/L, n=3
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Haloacetaldehydes and-haloacetones : 10mg/L
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Fig.5 Mass spectra of haloacetaldehydes
Upper panel : chloroacetaldehyde, 10mg/L
Lower panel : dichloroacetaldehyde, 10mg/L
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Table6 Retention time, regression equation, correlation coefficient(r), and limit of quantitation (LOQ) of

haloacetaldehydes and haloacetones

Mo Compounds Silmig  Temeilen T oqqu
1 chloroacetoaldehyde 7.002 Y =359876 X 0.9836 0.2
2 dichloroacetoaldehyde 9.343 ¥ =130291 x 0.9922 0.1
3 chloroacetone 12.119 ¥ =10722% 0.9825 0.1
4 trichloroacetoaldehyde 12.760 Y =258092x 0.9926 0.1
5 1,1-dichloroacetone 14.033 ¥ =67893 % 0.9994 0.1
6 bromoacetone 16.283 ¥ =193455 % 0.9994 0.1
7 1,1,1-trichloroacetone 19.077 ¥ =122367% 0.9997 0.1
8 1,3-dichloroacetone 21.891 Y =594107 X 0.9995 0.1
9 1,1,3-trichloroacetone 25.069 - Y =544054 x 0.9998 - 0.1
10 tribromoacetoaldehyde 27.376 ¥ =95023 X 0.9994 0.1
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NS SEREIE3Iug/LThH - fohs, EEEOug/LE
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Table8 Concentration of aldehydes in tap water

corﬁpounds Concentration(ug/L)
. Min. Max.

formaldehyde 0.7 ~ 3.9

" acetaldehyde ND o~ 3.1
propionaldoxime - ND ~ ND
n-butyraldoxime ND ~ 0.8
n-valelaldehyde ND ~ ND
capronaldehyde ND ~ ND
n-heptylaldehyde ND ~ ND
benzaldehyde ND ~ ND

NTEFRBEELNV (1/20) Kd-7. i,
Sugaya b OMEMOKEKE &V AT VFE K OB
BBEIE3.3ug/LTHD, BREL <V TH T2, —7,
TEFTUFEF, n-7F VT NFE FBEZENFNAND
~8.1ug/L, ND~0.8ug/LOGH TR S hin,
Sugaya b O#EE, BB, 7 b7 FE FND~1.1
ung/L, n-7F VT NFE FNDEENRT, EricEvWE
mlER LT, .

NBTEFTVFE FER U o7&+ VEOFEERE
HATable9 I/RE. Y /OBTEETAFE KAl
BSWVEE TR s hzh, REERI10.3 ug/LT
50, EEHEO0ug/Licth~3 LIEREL <L ($1/3)
b i, COMIC, 1,3-YrmaTer v, 1,13+
soare b YERVWT, 2L uTENTATFTEF
FRU 07+ b VESRH SN, EVBE LSV
wh ot ThoDERIT, BiE LD ORFEN OKE

KFEOREEZER L HR—FHL TV, .

Table7 Recoveies of haloacetaldehydes and haloacetones

Pl ThooERMLS, "VATAVFE FBET
Jyrzaou7eb7AFE FOKERETHEEIS NIER
K-> Tid, BEEEENTEBELVVIZBD, O
fhp EBRIAERSIC 2 W T SEHRIEE & R TERBE Y
NVTH B EBL 1.

No Compounds Spiked(ug) R(%) Ccv (%)
1 chloroacetoaldehyde 0.2 44.5 5.3
2 dichloroacetoaldehyde 0.2 73.2 4.1
3 chloroacetone 0.2 95.2° 3.8
4 trichloroacetoaldehyde 0.2 105.2 3.5
5 - 1,1-dichloroacetone 0.2 98.1 4.8
6 bromoacetone 0.2 80.0 4.6
7 1,1,1-trichloroacetone 0.2 98.3 3.2
8 1,3-dichloroacetone 0.2 99.2 3.9
9 1,1,3-trichloroacetone 0.2 100.2 4.1

10 tribromoacetoaldehyde 0.2 98.7 3.3

pH=6.9, SS<Ilmg/L, n=3



Table 9 Congenfcratibn of haloacetaldehydes -and
‘haloacetones in tap water

Compounds Concentration( ¢ g/L)

Min. Max.
chloroacetaldehyde - ND ~ 1.5
dichloroacetaldehyde ND ~ 0.9
trichloroacetaldehyde ND ~ 10.3
tribromoacetaldehyde ND ~ 0.1
chloroacetone ND ~ 1.5
1,1-dichloroacetone ND ~ 0.3
bromoacetone ND ~ 0.1
1,1,1-trichloroacetone ND ~ 0.3
1,3-dichloroacetone ND ~ ND
1,1,3-trichloroacetone ND ~ ND

NV £ &8

KiEARFTUFe FEE, "oT7TE b TAFE FERD
NOT b VEICDWT, GC/MSER X 283 FEEO®K
FEEEREBEEIT- R, DUToMEMNGh.

1, RAPBHEELL®VATIVF E F OPFBOATEEL
{ek — I — GC/MSiE 2 ftho 7 B O 7V F e
FERIC S EA LR, Pl 5 22V TERE
O—FSHEEETSH - 2.
0.4~0.5ug/LTH »7c.

2. "oTEMTATFE FERUO 0T R VR,
%, GC/ECDETATEhTWihs, MTBEZH W
A —GC/MSEIc & b, FBRUESE SRER
—ENOEREL /2. ThOOERTRER, 0.1
~02ug/LTH-1.

3. 7IFL N ~NoTFT kb TAFE FERUT N0 T
£ VEICOWVWT, X5 Y 1 —F —FHWTERN
EINEBREZT- &5, THFE FEORINER
97.2~102.1% & RIF G ENNERMBRF o N/, £/, £
REL3.6BLUT LHEHEEOFVWERTH S 2R
Wiz, —H, ~a T FTNFe FEERT a7 & b
VEORINERE, 7oaT7E TAFE FD4.5%%
BT, 73.29%6~105.2% &R E T % 2 EINENER
Shic. BEFREIRSIUUT LBREOTGVERT
HBHTEERD, ChoOERIS, KalTE0R
FAtEA S s - fe.

4. Kk EEEKENEEEHEICES VBRI
HOKEKBT VT K, ~nT R R TATE R
ROAT T b ARREEEICEA LR, ThE
#,ND~3.9 ¢ g/L,ND~10.3 £ g/LE 'ND~1.5 1g/L

DEESHHF TRHENA T ENBgh 1.
E
ERERIDICHIcD, BRUKOEEIC B % Wit
&% U7 TR R IS EA R & CNTATTET
KEEEFOBERBICESEH VW LET.

X W

1) Krasner, S.W., McGuire, M.J., Jacangelo, J.G.,

ChoDERTRER,

Patania, N.L., Reagan, K.M. and Aieta, E.M.:
The Occurrence of Disinfection By-products in US
Drinking Water. J.  Am. Water Works Assoc., 81,
41-53 (1989).

2) US. EPA: Drinking Water Regulations and
Health Advisories (1990) |

3) B&EFH®E . [KEREEET 28R, FR16ES
H30H, E4HBERFEINS

4) BEAFBHERRENERREN: KEEEIHET
5 E 5 ORIER UIKEERETHRA O—EIEHIE Ffic
REKREEEICBIT 5 EEERICD VT HRKISELD
H108, #/Kk¥%10100015- _

5) EAyBEREEEREN: [KERECHETIES
DHIFER VAKE TR O —HAE 1>V T ) T
155E10A 108, #/Kk53810100045

6) EAFHERREKERREM: [KEKEEE
BEOHEILH o> TOBBEERIC>WVWT] O—EFKRIE

oW, FRI6EIA22H, HkFEE01220025

7) ERRE, RHEB: KEKRUKERKS OME
BRLEmo—ER, RELF, 6(3), 375-400(1996)

8) BEBEFERERKERERERE: LKEREE,
 BAIKE SR, p.384-386, HRL (1993)

9) JIuEE, BBAT, FAE & KEKPFLVAT
V5 e FOGC/MS% B\ 1o B, EM» O BRE R 5
Pk O®E. REATH, 36, 114-118 (2000

10) EHERIE, FHEBE: KEkhom v LEEE]
ERMIOE RS REMMTE. Bk, 7(3), 495-506
(1997 o _

11)Gonzalez, A. C., Krasner, S. W. Weinberg, H. S.,
Richardson, S. D : Determination of newly iden-
tifiéd disinfection by-products in drinking water.
Proc AWWA Water Qual Technol Conf., 2000(3-
2, 1146-1164 (20000

12) RESREBSRAEEER: [RERANKEE
BEEE] , PREESAEE |



REAT REEERETE L v 5 —0E 812, 2004

13) BAKEHSE: HKRBSHE00IER, HAKE aldehydes in water by hesd space-GC/MS. J. Health
We K, p.107-114, p.119-120, p.457-463, B X Sci., 47(1), 21-27 (200D)
(2001) , 15) EiEGFE, HEEM: KEKFD oy v LHEEE
14) Sugaya, N., Nakagawa, T., Sakurai, K., HER). B, 8(3), 455-464 (1998)

Morita, M., and Onodera, S.: Analysis of



[/—F1 -

EEELLMOEROBERKE

% BH % R )l % o

5

% B F T

Properties of Components of Hot Springs

in North Area of Hyogo Prefecture

Miho YANO'*, Tatsuhiko KAWAMOTO, Nobuko MAKIHATA and Takatoshi TANIMOTO

Water Environment Division, Hyogo Prefectural Institute of

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

Three elements, Cl-, SO#™ 'and Ca?*, of main chemical components in waters from 20 hot springs (including

Kinosaki No.28 and Hamasaka No.3, each of springs of fixed observation) in north area of Hyogo prefecture

were analyzed. Seven hot springs including Kinosaki No.28 are classified Coastal waters, 4 hot springs

comparatively distributed over inland are classified Green Tuff-type waters, and 7 hot springs including

Hamasaka No.3 are classified mix type of Coastal and Green Tuff-type waters.

It can therefore be presumed that the variations of hot springs which has the same origin are similar. So

it is considered that seasonal observation results: of hot springs reflects those of another springs located on

the outskirts. -
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The pos1t10n of the hot springs for investigation
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Kin J saki

: ‘Toyodka N
8% - Amarube. 16 Seto
94‘ Shimohama 17% Oshima
10% Uragami - 18 Kinosaki No.25
11 Kuntani 18 Kinosaki No.28
12 Mitani 20% Ueyama
13 Takeno
14 Hikihune -
15 Aol

% The analys1s result analyzed in this center before 2000 was quoted, and it used for studles.
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Tablel Analysis Results of hot springs for investigation

S0&- Ca** Mg'* Na*

Position No “Name of = Investigation Temp. H CI* K* = Nature of the water
s hot ‘spring day ) PP (ng/ke) (mg/ke) (ng/ke) (ng/ke) (ng/ke) (mg/ke) of a hot spring
Hamasaka 1- HamasakaNo3d  2000/7/13 74.5- 7.24 2190 435 466 19,7 1130 33.0 Na*Ca-Cl
2 Shitikama 2000/7/13 51.5 7.16 83.0 898 150 26.8 327 8.2 Na*Ca-SO,
3 Hutukaichi 2000/7/13 46,8 7.03 129 1530 360 26.4 . 434 7.8 Na*Ca-SO.
Yumura - 4 Arayu -2000/7/13 98.2 754 150 193 17.7 0.31 300 19.0 Na-HCO;*Cl*S0,
. ' Mineral spring
5 Haruki 1983/2/15 23.4 7.89 46.1 65.1 151 0.60 67.§ 1.1 (Na+Ca-S0,+Cl-HCO)
Muraoka 1999/9/21 35.2 7.24 332 2130 638 385 326 1.7
6 Hara W01/11/7 33 7.27 93 180 497 30.9 248 5.1 o> eSO«
' Simple waters spring
7 Muraoka 2002/11/12 51.7 850 208 185 45.7 547 186 2.4 (Na+Ca-Cl-S0,)
~ Kasumi : , Simple waters spring
8 Amarube 1968/1/25 26,5 8.8 13.3 21.0 361 0.37 248 0.1 (Na-80,*HCO,+CD
9 Shimohama 1996/2/27 29.3 7.89 -545 224 336 2.85 151 1.5 Ca*Na-Cl-SO,
. . Simple waters spring
10 Uragami 1980/4/9 26.2 8.60 67.5 66.9 221 107 8.6 1.2 (Na*Ca-C1+S0,HCO)
11 Kuntani 2000,/7/19 305 7.33 2990 843 334 106 1910 40.0 Na-Cl
12 Mitani 2001/10/9 65.1 7.45 -620 338 191 2.12 330 13.1 Na+Ca-Cl+SO;
Takeno 13 Takeno 2003/9/5 37.3 7.82. 178 871 266 0.37 257 2.84 Ca*Na-S0,°Cl
14 Hikihune 2000/7/19 ©  32.8 7.04 7290 786 2980 17.0 1880 14.0 Ca*Na-Cl
15 Aoi 2000/7/19 41.0 7.18 13000 1550 2620 512 5410 - 42.7 Na+Ca-Cl
Toyooka = 16 Seto 2000/7/19 22.9 6.90 7320 900 1490 298 2970 18.6 Na-Ca-Cl
17 Oshima 1997/6/12 41.1 7.52 9460 832 3120 823 2470 9.84 Ca*Na-Cl
Kinosaki 18 KinosakiNo25  2002/10/28 315 6.64 757 852 150 214 358 13.4 Na+Ca-Cl
19 KinosakiNo28  2002/10/28 76.0 7.10 3220 324 730 4.41 1370 56.3 Na+Ca-Cl
20 Ueyama 1980/12/18 19.0 7.10 3150 268 458 379 962 57.6 Na+Ca-Cl
- Sea water 2001/5/20 - — 18400 2510 417 1250 9960 430 Na-Cl
ik & RABEE S NI REEFTHKE RKOBRE S HR2,3,4,6,7,13 | |
4 v (LB, K54 v ERBT) ERLIE. ® QLQoPMINBET2ERE  FER1,9,11,1
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Fig.2-1,2-2 Relation‘between concentration of Cl™ and SO&-
‘examples of Coastal waters A : Shirahama, B:Kaike, C: Atami, D : Ibusuki
* The straight line which shows the ratio of SO#~/ Cl™ in sea water

in hot springs in north area of Hyogo prefecture
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Watershed characteristics of sampling

Table1
sites in 10 rivers of Hyogo Pref.
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“Contents of Arsenic in River Water in Hyogo. Prefecture
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