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1 1
2,3,7,8-TeCDD WHO-TEF 1998
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29 ®C
1 4
4 7 PCDD/DF
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11
ND=0 4
PCBs 0.87 1.41pgTEQ/kg /
1 4 pgTEQ/kg /
2 10

40 120% 2.67pgTEQ/kg /

HRGC/HRMS GC HP6890 MS 50kg ND
Micromass Autospec ULTIMA 1/2 ND=LOD/2
10000 ND=0 A 8.4% B
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Investigation of Dietary Intake of Dioxins

PCB

1) T. Hori, T. lida, T. Matsueda, M. Nakamura,
H. Hirakawa, K. Kataoka and M. Toyoda
Investigation of Dietary Exposure to PCDDs, PCDFs,
and Dioxin-like PCBs in Kyushu district, Japan.
Organohalogen Compounds, 44, 145-148, 1999.

2) Y.Ashizuka, T. Hori, S. Takenaka, K. Tobiishi,
R. Nakagawa and T. Iida : Improvement of the Methods
for Analyzing Mono-ortho PCBs in Food. Organohalogen
Compounds, 50, 146-149, 2001.
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equivalency factors ( TEFs) for PCBs, PCDDs, PCDFs
for humans and wildlife. Environ. Health Perspec. 106,
775-792, 1998.
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Estimation by Duplicate Diet Study

Tsuguhide HORI, Yuki ASHIZUKA, Kazuhiro TOBIISHI, Reiko NAKAGAWA and Takao IIDA

Fukuoka Institute of Health and Environmental Sciences,

Mukaizano 39, Dazaifu, Fukuoka 8180135, Japan

To investigate actual daily intake of dioxins, a duplicate diet study (DDS) was performed in Fukuoka prefecture,

Japan.We present here the results from diet samples collected from four adult volunteers (A, B, C and D) over seven

successive days. The non-detect congeners were principally dealed with their intake as zero (ND = 0) in order to coordinate

the data with our previous results from a total diet study (TDS). Replacement by half of the LOD (ND = LOD/2) was also

evaluated for reference. As a result, the average total intakes of

dioxins based on each volunteer's body weight were 0.87-

1.41 pgTEQ/kg body weight/day, which were lower than the mean dietary intake estimated by our previous TDS at 2.67
pg TEQ/kg body weight/day for a 50 kg adult. Relatively high TEQ contribution of PCDDs observed in volunteer B and C

-05 -



was associated with their high comsumption of meat. It is worth noting that dioxin-like PCBs had larger daily variations than
either PCDDs or PCDFs. These daily intake variations of dioxin-like PCBs greatly affected the daily overall dioxin-intake
values of the volunteers. Moreover, there was a slight correspondence between the daily intake of dioxins and that of fish
for volunteer A, who consumed more fish than meat during the week. Even in volunteer B who consumed more meat than
fish during the week, the daily intake of dioxins seemed to depend on the amount of fish consumption rather than that of
meat. In view of these findings, it is suggested that the daily variation of overall dioxin-intake values depends mainly on
fish intake.

[Key words; Dioxins, PCBs, Food, Dietary intake]
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1997 2000
EKC PCR
, 35 ,
30.4 35/115 . , PCR 73.9 85/115 ,
PCR 2.4 . PCR
RFLP 1997 98 19 ,
1999 2000 8 . , 1999 5 8 , EKC
. EKC 6 9 , 4
EKC) PCR
EKC Vero, FL, RD-18s, HEp-2
1997 4 2000 12
DNA A-F 6 , 47
EKC ,
, 115
2 , 113 , 1,
20-30 . 1
40-70
1/2 B ,
, 96 5
, PCR RFLP x 10° cells/ml 0.1 ml )
, EKC 25pul 1 2 , 37
, , 1 CPE . 4 CPE
, EKC
PCR
PCR Saitoh-Inagawa
818-0135 39
818-0051 713-4
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1 PCR

Priner Nuicleotide positions* Sequence PCR product length(bp)
AATU7 20,734 - 20,753 5'- GCCACCTTCTTCCCCATGGC- 3! 1,004
AITU4' 21,718 - 21,737 5'- GTAGCGTTGCCGGCCGAGAA-3'
AdnU-S' 20,743 - 20,762 5'- TTCOOCATGGCNCACAACAC- 3' 956
AdnU- A 21,679 - 21,698 5'- GCCTCGATGACGCCGCGGTG- 3'
* :numbered by using Ad2 nucleotide sequence4)
EcoT141 Haelll Hinf'1
1 2345 M 1 2 3 4 5M12 3 5 M
1 Ad3
2 Ad8
3 Adll
4 Ad19
i =L =] R———
=1 = N
Ll e
oy =
B3 | [I58
ol | B | T
B R .
PCR
, 200 p 1 12000x ¢ 30
, 100 p I 0.31 mg/ml
Proteinase K, 0.5% Tween20, 1 mM EDTA, 10 mM
Tris-HCl  pH8.3 55 , 1 , 95 ) 115 ,
1 DNA . 10000x g 10 35
10 pl 1 , HEp-2
AdTU7, AdTU4' 1stPCR AdnU-S', AdnU-A , FL
nested-PCR .01 PCR 30.4 35/115 ,
. PCR 3 12 8 1 11 (1 ), 19
1st nestd-PCR 94 1 , 50 1 (18 , 37 (8
, 12 2 36 , 12 7
PCR 3 , PCR
(%)
RFLP Ad3 Ad8 Ad 1l Ad19 Ad37
PCR DNA 35(30.4) 21 1 18 3 80
, EcoTl141, Haelll, Hinfl 3
PCR 85(73.9) 12 2 1 3115 30
37,1
DNA 1
, , PCR 73.9 85/115
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RFLP 3
12 , 8 26 , 11 (@ ), 19 31 , 37 ,
(15 . PCR ,
1
PCR . PCR
PCR-RFLP ,
2 . , ,
PCR-RFLP 3
, PCR
, 19 37
Ad3 AdS AdIT AdI9 Ad37 » PCR-RFLP
1997 36 2 s 9 6 2 » PCR-RFLP
1998 40 7 6 1 16 3 33 s
1999 23 1 7 5 3 16
2000 16 2 8 1 3 14
115 12 26 1 31 15 85
, 1997 1998 19 1.
, 1999 2000 8 30.4 , PCR
, 1997 37 , 1998 3 73.9 , , 2
.3
, 1998 2. B
EKC , D 8 PCR
, 1997-98 19 3.8 ,
, 3, 8, 37
, 1999 , 19 , 9 8 3 PCR
, 2000 5 8 , 1999 EKC 19 -
, EKC
EKC 6-9 ,
4 ,
1) D. Schnurr & M. E.Dondero : Intervirol., 36, 79 -
83, 1993.
2) W. Saitoh-Inagawa et al. : J. Clin. Microbiol. , 34,
, 2113-2116, 1996.
, PCR 3) J.Kajiwara et al. : Jpn.J.Infect. Dis., 52, 18-19,
s 1999.
PCR 3 4) K.Chroboczek et al. : Virology, 186, 280-285, 1992.
, 2.4 . ,
, B 3,
11 PCR
, D 8, 19, 37
8 PCR 3.8%
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Trend of adenovirus serotypes detected from patients
with ophthalmological diseses 1997 2000

Jumboku KAJIWARA, Mitsuhiro HAMASAKI, Yoshiki ETO, Katsumi CHIJIWA
and Shinobu ONIKI

Fukuoka Institute of Health and Environmental Sciences and Oniki Eye Clinic
Mukaizano 39, Dazaifu, Fukuoka 818-0135 , Japan
Futsukaichi 713-4, Chikusino, Fukuoka 818-0051 , Japan

In this study ,we used polymerase chain reaction (PCR) and virus isolation using cell culture to detect adenovirus(Ad) on
swabs from patients with conjunctivitis including epidemic kerato-conjunctivitises (EKC), who visited an eye clinic in
Chikushino City in Fukuoka Prefecture. Virus isolation in culture and serotyping identified Ads from 35 specimens out of 115
(30.4%), whereas PCR identified 85 specimens out of 115 (73.9%), the PCR positivity being about 2.4 fold higher than
virus isolation. In 1997 and 1998, Ad serotypes idetified by PCR coupled with restriction fragment length polymorphism
(RFLP) was mostly Ad 19, while in 1999 and 2000, Ad 8 was the most frequent serotype. Especialy after September 1999,

Ad 8 was mainly detected from EKC patients. The study revealed that the serotye of Ad causing EKC has changed in the

course of time.

[Key words : Adenovirus, Sero type, Epidemic kerato-conjunctivitises, Polymerase chain reaction]
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FLOW INJECTION ANALYSIS OF ALKALINITY

Takahiko MATSUEDA and OKkihiro OISHI

A flow-injection system (FIA) was described for the simple and rapid determination of alkalinity in fresh water.

The method was based on the dependence of fluorescein’s fluorescence intensity on pH, which was related to the

concentration of alkalinity in the carrier solution.

The sample solution was injected into a flow system, which was comprised of reservoir, pump, line sampler, coil

and fluorescence detector and the fluorescence intensity of the fluorescein was measured. The excitation and

emission wavelength was 490 nm and 517 nm, respectively. The limit of determination was 0.5 mg/1 of alkalinity

as CaCOs. A sampling rate was 80 samples per hour. The relative standard deviation was 4.5 %. The dominant

constituents in natural water did not interfere the determination of alkalinity. The results by the proposed method

agreed well with those obtained by the titration method.

Key Words: Alkalinity, Flow injection analysis, fluorescein, Fluorometric detection

1 INTRODUCTION

Alkalinity is a fundamental parameter of natural water, and
the determination of alkalinity is useful for the control of
physico-chemical and biological parameters in the treatment
of natural water supplies. Recently, natural water
acidification has become a serious environmental problem
throughout the world. Acidification is monitored by means
of measuring pH and alkalinity. Therefore, a rapid and
simple method is important for the analysis of alkalinity in
fresh water including drinking water, river wavter, and lake
water. Alkalinity is a measure of the contents of weak bases
(mainly bicarbonate ion, carbonate ion, and hydroxide
compounds) and is most commonly measured by titration

*_ Other methods are also available, such as

with strong acid
ion-selective electrode”, ion exchange”, ion-chromatography”,
and gel chromatography. There is a growing demand for fast,
automated measurement methods. F. Canete et al.” reported
an automated flow injection method based on the acid-base
reaction and spectrophotometric detection. Other automated
methods have also been reported””. This paper reports a

method for the determination of alkalinity by means of a

FIA system employing a spectrofluorometric detector
connected to a flow cell. This method was based on the pH
dependency of fluorescein’s fluorescence intensity in a
carrier solution. Results using proposed method were

compared with those obtained by the titration method.

2 MATERIALS AND METHOD

2 1 Reagents

The fluorescein disodium salt (uranine) used was of first
reagent grade (Wako Chemicals). A fluorescein stock
solution of 2.5x10 * M was prepared by dissolving 0.94g
of fluorecein disodium salt in one liter of distilled water. The
carrier solution was prepared as follows: 1 ml of stock
solution and 500 ml of 0.86 M sodium chloride solution
were mixed, and the pH was then adjusted to 5.2 with 0.01
M hydrochloric acid solution, then the final volume was
adjusted to 1000 ml. Standard alkalinity stock solution
composed of CaCOs at 0.01 M (1060 mg/l) were prepared
by dissolving 1.06g of sodium carbonate in 1000ml of
distilled water. The exact concentration of alkalinity was

determined by titration with 0.02 M H.SO..

818-0135
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2 2 Apparatus

The system was comprised of the following components: a
peristaltic pump (Atto Perista mini pump model SJ-1211
Japan), a line sampler (Kyowa Japan), and a fluorescence
spectrophotometer (Simazu RF-530 Japan) equipped with a
flow cell of 10 pl. The diameter of the reaction coil (Teflon)
was 0.8mm. The excitation and emission wavelengths were
490 nm and 517 nm, respectively. The analytical manifold is

shown in Figure 1.

an

!

Fig.1 Manifold for the determination of alkalinity

A:Reservoir B:Pump C:Line sampler D:Coil
E:Fluorescence F:Detector F:Recorder G:Drain

2 3 Procedure

The carrier solution (pH 5.2) was pumped at flow rate of
1.5 ml/min. Five pl of the sample was injected manually
with a line sampler into the carrier stream. The increase in
the emission intensity at 517 nm, owing to the dissociation
of fluorescein by the alkalinity, was measured. The peak
measured height can be related to the alkalinity
concentration as CaCO;. The recommended conditions for

the determination of alkalinity are listed in Table 1.

Table 1 Recommended conditions for determination of alkalinity
by flow injection method

Conditions Recommended condition
Coil length (m) 1.5

Flow rate (ml/min) 1
Concentration of carrier solution (M) 0.25%107
Concentration of sodium chloride (M) 0.43

pH of carrier solution 5.2

Diameter of coil (mm) 0.8

Excitation wave length (nm) 490

Emission wave length (nm) 517

3 RESULTS AND DISCUSSION

3 1 Effect of Coil length and flow rate on the
fluorescence intensity of fluorescein in carrier solution
Effect of coil length was studied with the injection of
0.25x10 ° M sodium carbonate solution. The results are
shown in Figure 2. the peak height slightly decreased as the
length of the reaction coil increased from 0.5 m to 2.5m. On
the other hand, as shown in Figure 3, a significant decrease
in peak height and a broadening of width were observed
with an increasing flow rate of more than 1.5ml/min. Thus
we set the flow rate at Iml/min and the coil length at 1.5

ml/min.

120

100 F ‘——-“0\.\.

80 r

[=)
(=]
T

IS
=
T

Peak height (mm)

1]
(=]
T

0 1 1 1 1 1
0 0.5 1.0 15 2.0 25 3.0

Coil length (mm)
Fig.2 Effect of coil length

Fuluorescein concentration:0.25X10™> M

pH:5.3, HCO5:1 03 M, Injection volume:5y 1

3 2 Effect of pH on the fluorescence intensity of
fluorescein in carrier solution

In order to identify the effect of pH on the fluorescence
intensity of fluorescein in the carrier solution, the following
experiment was performed. The initial pH value of the
carrier solution was maintained at 4, and that of the carrier
solution in a reservoir was adjusted by dropping diluted
hydrochloric acid solution ranging from pH 4 to 8.5 stepwise.
The fluorescence intensity was measured at each pH by
using the FIA system described in Figure 1. The results are

illustrated in Figure 4. The increase of pH, the cause of the

- 102 -



Fig.3 Effect of flow rate on the peak width
of flow signals

A:0.5 15B:2.0C:2.5D:3.0E:3.5
Units:ml/min

change of fluorescence intensity due to the dissociation of
fluorescein (which acts as a proton donor), caused a change
of fluorescence intensity.

We applied this phenomena to the determination for

alkalinity.

200

150

Peak height (mm)
=
f=]

w
(=}

pH

Fig.4 Effect of pH on the fuluoresce intensity of fuluoroscein
Fuluorescein concentration:0.125X10™ M

HCO3:10'3M, Injection volume:5y 1
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3 3 Effect of initial pH of the carrier solution on the
fluorescence intensity of fluorescein

The effect of initial pH of the carrier solution on the
fluorescence intensity were studied by means of injecting

5

0.25x10 M sodium carbonate solution. As shown in

Figure 5, the peak height increased with an increase of pH in
the range of 3.8 to 4.8. Maximum and constant peak heights
were obtained in the pH range from 4.8 to 5.5.

On the other hand the peak broadened and tailed with the
increase of pH. It was presumed that the increment of pH
causes the decrease of the reaction rate between the carrier
solution and carbonate ions. The most suitable pH of the
5.2 which was chosen for all

carrier solution was

experiments regarding the determination of alkalinity.

120

80

60

Peak height (mm)

20

Fig.5 Effect of pH of carrier solution on the determination
of alkalinity

Fuluorescein concentration:0.25X10> M
HCO5: 1073M, Injection volume:5y 1,coil
length:1.5m

3 4 Effect of diverse ions on the determination of
alkalinity

The effects of diverse ions on the determination of 50 mg/1
of CaCO:; alkalinity were studied. The experimental results
are shown in Table 2. Most cations and anions in the

presence of 0.005M to 0.34M did not interfere with the



determination of alkalinity.
3 5 Calibration curve and precision

Figure 6 shows typical traces obtained by repeated

injections of standard alkalinity solutions. A linear

relationship was observed between the peak height and
alkalinity concentration in the range from 0.5 to 120mg/1 of
was calculated from flow trace

CaCO0s. The detection limit

Table 2 Tolerable amounts of divers ions on the determination

of alkalinity
Ions Added as Tolerable amounts (M)
Na® NaCl 0.34
K KCl 0.090
Ca*" CaCl, 0.0050
Mg™ MgSO, 0.050
NH," NH,Cl 0.0090
Cr NaCl 0.34
Br NaBr 0.10
I Nal 0.080
o Na,S0, 0.067
NO; NaNO, 0.094
NO, NaNO, 0.087
100
80
60
5min
40
20 ‘
LTI

Fig.6 Typical continuous signal traces for alkalinity
Sample size:5u |
Concentration:20-100mg/ml as CaCO3

(signal to noise ratio of 3).

The sampling rate was around 80 samples per hour. Turner

1)

et.al. ' reported that the analytical throughput was 30

samples per hour using flow injection method with

- 104 -

spectrophotometric titratation, and was 10 to 30 minutes for
conventional methd (titration method). We achieved high
throughput for the analysis for alkalinity compaired with the
conventional method. The relative standard deviation for ten
determinations was 4.5% for 40 mg/l of CaCO0:; alkalinity.

3 6 Comparison between proposed and titration
method

The validity of the proposed method has been examined by
analyzing synthetic samples and real samples which were
obtained from Fukuoka prefecture. The results of the
proposed method were compared with those of the titration
method.

The results are listed in Table 3. Based on five
measurements for each sample using the respective method,
the standard deviation was within 5%.

The values determined by the proposed method agreed well

with those obtained by the titration method.

Table 3 Determination of alkalinity in synthetic samples and
natural waters

Proposed Titration

Samples method method
(meg/]) (mg/])

Synthetic samples 1 28.9 29.5
Synthetic samples 2 22.3 22.5
River water 1 57.8 56.0
River water 2 40.3 39.5
Tap water 22.8 24.0

4 CONCLUSIONS

The determination of alkalinity in water samples was
achieved by means of the flow injection method employing a
fluorescence detector. This method was based on the
acid-base reaction between alkalinity and fluorescein (which
was an acid). Fivemicro-liters of the sample solution were
injected, and an increase in the fluorescence intensity of the

fluorescein at 517 nm was detected. The dominant natural

water ions such as Na', K', Ca®, Mg, CI, and SO.” did not



interfere with the determination of alkalinity. The results of
the analysis of various water samples obtained using the
proposed FIA system corresponded closely to those by
obtained by obtained using the standard titration method.
The proposed FIA system can provide a rapid and simple
analysis, with a high throughput of 80 samples per hour,

requiring no complicated operation.
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Control for low frequency noise by the shielding barrier built in sound tubes
Gensei Matsumoto and Kyoji Fujiwara”

Fukuoka Institute of Health and Environmental Sciences,
39 Mukaizano, Dazaifu, Fukuoka 818-0135, Japan
“Kyushu Institute of Design, Lab. of Acoustical Environment Analysis,
4-9-1 Shiobaru, Minami-ku, Fukuoka 8158540, Japan

It has been considered that a shielding barrier needs height over 10 m to reduce low frequency noise sufficiently.
Nevertheless, numerical calculation showed that a shielding barrier, which had wide soft surface in side, did not require such
height. In this paper, sound tube was used for making soft surface. A shielding barrier built in sound tubes had sufficient
shielding effect even if its height was only 2 m. Investigations for the mechanism of reduction by sound tube revealed that a
sound tube made energy flow turn to upward, and sufficient noise reduction was gained in receiving region. Moreover, as
width of sound tube was longer, the peak value of sound shielding effect was bigger and frequency region having sufficient

shielding effect was wider.

[Key words : low frequency noise, noise control, sound shieding effect, sound tube, numerical method]
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Dioxin analysis by GC-MS using SCLYV injectin system
Kazuhiro TOBIISHI, Tsuguhide HORI, Yoichi KUROKAWA, Yasuhisa ISHIGURO, Takao IIDA

Fukuoka Institute of Health and Environmental Sciences,

Mukaizano 39, Dazaifu, Fukuoka 818-0135, Japan
The aim of this study is to investigate the separation characteristics of three analytical columns for analyzing dioxins using
GC-MS equipped with a solvent cut large volume (SCLV) injection system. The cyanopropyl column demonstrated good

separation near the peak of 2,3,7,8-TeCDD, and the separation characteristics were similar to those of the method of JIS.

[Key words : SCLV injection system, dioxin, GC-MS]
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Selective Synthesis of 2,2'-dihydroxy-5,5'-diacetylaminobiphenyl

using B -cyclodextrin as constrained medium for oxidative dimerization
Tasoh IKEURA

Fukuoka Institute of Health and Environmental Sciences

39, Mukaizano, Dazaifu, Fukuoka, 818-0135 Japan

The reaction of an oxidative dimerization of p-acetamidophenol(AAP), which gave a strongly fluorescent Dimer (2,2'-
dihydroxy-5,5'-diacetylaminobiphenyl) , is used as an highly sensitive measuring method for atmospheric ozone and hydrogen
peroxide. However, it is a problem in practical use that Dimer is not marketed. Then, the convenient synthetic method of
Dimer was surveyed. As a result, it was found that Dimer was obtained with high yield, when AAP was oxidized after
inclusion to  -cyclodextrin.

Since AAP, also called Acetaminophen as a drug name, is used widely as an analgesic, this convenient synthetic method

will be useful in the field of the quality control of the drugs.

[Key Words Ozone, p-acetamidophenol, acetaminophen, dimer]
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01E008 6.25 6.27 0O157:H7 1+2 a b ND
01E009 7. 2 0157:H7 1+2 a b ND
01E010 7.13 7.20 0157:H7 1+2 a a
01EO011 7.24 0157:H7 1+2 a a
01E012 7.25 0O157:H7 1+2 a a
01E013 7.19 7.30 O157:H7 1+2 b a ND
01E014 7.23 7.31 0O157:H7 1+2 a a
01E015 8.10 8.17 0103: 11 1 ND ND ND
01EO016 8.15 8.21 0157:H7 2 a ND ND
01E017 8.16 8.25 0157:H7 2 a' ND ND
01E018 8.27 9. 3 0O157:H7 1+2 ND ND ND
01E020 8. 1 8. 8 0O157:H7 1+2 a a
01E021 9. 4 9. 7 0O157:H7 1+2 ND ND ND
01E022 10. 6 0157:H7 2 k' a ND
01E023 10. 6 0157:H7 2 k' a ND
01E024 10.11 0157:H7 2 k' a ND
01E025 10.11 0O157:H7 2 k' a ND
01E026 10.15 0O157:H7 2 k' a ND
01E027 9. 3 10. 2 O157:H7 1+2 a b
01E028 9.25 10. 5 0157:H7 2 n ND ND
01E029 9.27 10. 5 0157:H7 2 k' a ND
01E030 10. 5 0157:H7 2 k' a ND
01E031 10. 7 0O157:H7 2 k' a ND
01E032 9. 9 9..14 O157:H7 2 n ND ND
01E033 11. 7 11.13 0O157:H7 2 c ND ND
01E034 11.15 O0115:H10 1 ND ND ND
01E035 11. 7 11.17 0157:H7 2 c ND ND
01E036 11. 7 11.17 0157:H7 2 c ND ND
01E037 14. 2.16 14. 2.20 0O157:H7 1+2 ND b
01E038 3.16 O157:H7 2 ND ND
* DNA Xbal DNA PFGE 100kb  100-200kb 200kb
' ND
100kb I--a,b,c, --a,b,c,d,e,f,g,h,j,k,m,n, --a,b,c,d,e,f,g,h,k,m,
--a,b, --a,b,c, --1 ) --1 32
100-200kb -1 --a,b,c,d,e --a,b -1 --a,b -1 12
200kb -3 - 1 8
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29 136 138 2002

13 9 10
10 11
PCR
12
10 17
1876 10 14
1881 10 15 6
PCR
PCR
95-100 1999
PCR Letters in
Applied Microbiology (2001, 33, 237 - 240)
WHO PCR
PCR
10 17
18 2
13 10 5 50
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2 PCR
10 18
10 10
10
818-0135 39
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20
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29 139 140 2002

13
13 12 , 270
, 18 105 37,
25 , 11
25 11
PCR
13 ,
, A/HiN: 1
11 20 ,
, 17
12 , 270 Al6 12
114 ,
53 , 28 71 1
Vero, FL, RD-18s 3 4 A/H:N:
, A 10
1-2 , A/HiN: 1 -A/HN:
MDCK
2 B A/HaN: 3
, » 2
» 18
, 11 3
16 »
SRSV 7 , 6
1 12 , 2
18 , 105 , 11 .
37,
818-0135 39
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13

( )
4 12 114 (NP102,SF7,FC4,PS1)  A/HIN1 20  (NP20)
2 16 (NP16)
B 4  (NP4)
11 2 (\P2)
A/H3N2 1 (NP
5 1 (SFD)
B4 1 (FC)
A/HINL 1 (PSD)
68
6 9,2 9 (NP9 ) 3 2 (\P2)
1 (NP
6
11 3 28 (FC28) 11 (FC11)
SRSV 7 (FC7)
10
6,7,9 18 (NP17,EX1) Al16 11 (NP10,EX1)
A6 1 (NP
6
6,7,1,3 5 (\NP5) Ad 1 (NP
Al16 1 (NP
2 1 (NP
2
4 1 (NPD 1
5,10 2 (NP1,SFD) 2
9 1 (SFD 1
473 53 (SF37,NP11,FC5) 11 17 (SF11,NP5,FC1)
16 1 (FCD)
B3 1 (SFD)
34
6,7,3 4 (ES4) 8 1 (ESD
3 1  (ESD
37 1 (ESD)
1
4,5 2 (NP2) 2
4 3 33 (\NP26,SF3,FC3,UR1) 11 1 (NP
2 1 (SFD)
31
270 105
NP; FC; SF; ES; UR; EX;
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23.9%
0-4 61.7% 5-9 33.3%
20-24 6.4
20
10% 24
25 25.0-37.5
%
23.9% 30.6% 17.8%
0-4 61.7%
61.5% 61.9% 5-9 33.3%
31.8% 35.0% 20-24
6.4% 3.8%
9.5%
6
19
20 10%
24
25 25.0-37.5%
6
13 7-9
9 0-4 5-9 10-14 15-19
20-24 25-29 30-34 35-39 40 19
213 193 28.6-55.0%
HI
HI 8 0%
8 100-15.4%
818-0135 39
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29

147 149 2002

1957
1989 2000 “Sr
¥Cs 1950 60
1980
QOSr 137CS
1963 “Sr YiCs 20
QOSr 137CS
QOSr 137CS
,1957 15m) 4960c
“Sr ¥ Cs 1
95 140 , , S5cm
“Sr ¥ICs , 5 5
20 1 7
, 1963 2 ,
(*°Sr;639MBg/Km’, *'Cs;839MBg/Km”) , 105 2mm
1985
1986 2 6 11
¥1Cs;34.AMBg/Km’ ) 11 450
1988
,°Sr(T1/2=28.8 )  “'Cs(Tl/2= 2 6 12 100L
30 ) , 40 L
, “Sr ¥1Cs 7
1989 “Sr ,
137CS
,105 2mm
QOSr 137CS
1989 ,
2000 , , ’ »
16
818-0135 39
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1989 1996 “Sr 5
0.027 0.032MBg/Km’ 1997
1989 2000 WCs 12
, 0.033 0.110mMBg/Km’
“Sr ¥Cs 3 4
1997 “Sr ,
137CS
20
1989 2000

QOS r ) 137CS

(0~5cm) *Sr 3.6 8.4Bq/kg, (5~20cm) 1.5

5.0Bgkg 1.9 ,
¥Cs 2.1 14Bq/kg, 0.23 4.7Bg/kg
5.6 *Sr
137CS 2 137CS
2000 “Sr ,*'Cs 1989
“Sr 0.4 ,%Cs 0.2
,1992 “Sr ,"'Cs
QOSr 137CS

---m---Sr-90 5-20
---@--5r-90 0-5

—0O—Cs-137 5-20
—A—Cs-137 0-5
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» 6 11
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11
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, 11
70
60 °©
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> A o ——5r-90
Eg 40 [°. , —8—Sr-90
~ 30 I °oRo .o » ---9.-- Cs-137
O \\\\\\[\J:\\I~\\\\\\\\\\\\\\\
IR
F &S
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35 %
L o°'°v~_.._ oo
’é 3 ° ~"'-~._._°~°o °
25 - ° o .-"ou..oooo
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I
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Association between Blood Concentration of
Polychlorinated Biphenyls and Manifestations of

Symptoms and Signs in Chronic "Yusho" Patients from

1986 to 1997

Shoji Tokunaga”™ Kyoichiro Kataoka

Medica 92(5) 122-133 2001
1986 1997 12

PCB

PCB

PCB

*  Kyushu University

1CD-9 1CD-10

28 63-71 2001
1993-1997 SMR
ICD-10

ICD-9

logistic

ICD-10

1201) (9201) 20300

9302 40

25
1000 1200
0 9200
9000 15

(2113)

102

9300
60%

25 ICD-10

37
10 ICD-9

62

Fukuoka

Acta

PCB

12

ICD-9

39%

140

ICD-10

(4), 272-281, 2001
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Directivity of the sound radiated from a factory
building
Gensei Matsumoto, Kyoji Fujiwara’ and  Akira Omoto’

Acoustical Science and Technology, 22(6),434-436,2001.

1/10

*  Kyushu Institute of Design

*1 *1

2 2 37(14),
1451-1458 2001.

0.037 0.082mg/1 96.2%

No.2 480

*1
*2

,1-228,2001.

*1
*2  DyStar UK

Effect of Dioxin in Mother's Milk on Sister

Chlorinated Exchange Frequency in Infant Lymphocytes

Junya Nagayama”, Mayumi Nagayama', Takao Iida,

Hironori Hirakawa, Takahiro Matsueda, Takashi Yanagawa'

and Jun'ichiro Fukushige”  Fukuoka Acta Med 92(5),

177-183 2001

(Sister chromatid exchange, SCEs)

SCEs

SCEs

*1  Kyushu University
*2  Fukuoka Children's Hospital
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Lactococcus lactis 10-1
V4

28 ,95-100 2001

Lactococcus lactis 10-1

V4
V4
25 IU/ml 800 IU/ml
EDTA
V4
*
10
255
*1
" 28 ,
72-76 2001
TA98 TA100
YG1041 YG1042
YG3003 YG7108
255
O-
P450
*1
*2

11 8-

: 28
77-82 2001
DNA
8-
8-OH-Gua 8-OH-Gua
HPLC
8-OH-Gua
ELISA

ELISA HPLC
r’=0.91 10nM 1mM

8-OH-Gua ELISA
8-OH-Gua

*1

*2

12 Environmental survey of salmonella and comparison
of genotypic character with human isolates in Western
Japan

Koichi Murakami, Kazumi Horikawa, Toshihiro Ito’,
Koichi Otsuki’ Epidemiol. Infect. ,126, 159-171, 2001.

1995 1998

S. Infantis
(s

Enteritidis)
134
(s
Enteritidis) 18
34 1997

S. Enteritidis

*  Tottori University
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13 Degradation of dioxins in contaminated environment
by white rot fungus

Satoshi Takada: The Waksman Foudation of Japan Inc.
2000, 192-194, 2001.

Phanerochaete  chrysosporium

B:

14 A

*3 *1

51(2) 135-141 2001
A

*1
*2
*3

15 Isolation of Amantadine-Resistant Influenza A
Viruses (H3N2) from Patients Following Administration
of Amantadine in Japan.
Jun Iwahashi’, Katsuro Tsuji, Tetsuya Ishibashi,
Jumboku Kajiwara, Yoshihiro Imamura’, Ryoichi Mori,
Koya Hara’, Takahito Kashiwagi’, Yasushi Ohtsu,
Nobuyuki Hamada" Hisao Maeda’, Michiko Toyoda™ and
Tetsuya Toyoda™ : J. Clin.Microbiol. ,39(4), 1652-1653,
2001

1998 11 A

2

*  Kurume University

75,535-540, 2001.

HIV HIV
IgM
IgG IgA IgE
IegG
HIV
*1
*2
*3
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17 Surveillance of Poliovirus-Isolates in Japan, 2000

Tetsuo Yoneyama*', Kennji Sakae**, Junniti Baba*®,

Takashi Nakayama**, Katsumi Chijiwa, Kazuhiro Kizoe*®,

Hideaki Shimizu*®, Setsuko lizuka*’, Tohru Ishizaki*®,

Reiko Kondo** and Tatsuo Miyamura*' : Jpn.J.Infect. Dis.

54,80-82, 2001.
2000 9 12

RFLP

2000 10 WHO

*1
*2
*3
*4
*5
*6
*7
*g
*Q

18 Chlorophyll derived from Chlorella inhibits dioxin
absorption from the gastrointestinal tract and accelerates
dioxin excretion in Rats

Kunimasa Morita, Masahiro Ogata’'and Takashi Hasegawa™ :
Environmental Health Perspectives, 109, 289-294, 2001.

17
0.01 0.5%
2,3,7,8-TCDD 2,3,4,7,8-PentaCDF
1.6 14.
1 1.7 15.6
0.01% 0.5%
5

PCDD PCDF
3.5-50.0 % 3.7-41.7 %

*  Chlorella Industry Company

19

294-298, 2002.

0.5ml 4¢
10 1

1,2,3,7,
8-PentaCDD 1,2,3,4,7,8-HexaCDD 1,2,3,6,7,8
-HexaCDD 1,2,3,7,8,9-HexaCDD 4.7 3.
7 3.6 3.5 2,3,7,8-TCDF 1,2,3,7,8
-PentaCDF 2,3,4,7,8-PentaCDF 1,2,3,4,7,8
-HexaCDF 9.0 9.1 6.5 4.6

1,2,3,7,8-PentaCDD 33
2,3,4,7,8-PentaCDF 25

20 Seaweed accelerates the excretion of dioxin stored in
rats

Kunimasa Morita and Takahisa Nakano : Journal of
Agricultural and Food Chemistry, 50, 910-917, 2002.

17
10%
2,3,7,8-TCDD 1,2,3,7,8-pentaCDD 2,3,4,7,8
-PentaCDF 2.8 4.0 3.7
2,3,7,8-TCODD 1,2,3,7,8
-pentaCDD 2,3,4,7,8-PentaCDF 1.7 1.
8 2.0

* Riken Vitamin Company
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21 Effects of cooking on concentrations of
Polychlorinated dibenzo-p-dioxins and related compounds
in green leafy vegetable” Komatsuna”

Tsuguhide Hori, Reiko Nakagawa, Kazuhiro Tobiishi,
Takao lida, Tomoaki Tsutsumi, Kumiko Sasaki® and
Masatake Toyoda™  Journal of the Food hygienics Society of
Japan, 42, 339-342, 2001.

29
2,3,7,8-TeCDD TEQ
0.058pgTEQ/g 0.026pgTEQ/g
0.019pgTEQ/g
PCDDs PCDFs
PCBs

* National Institute of Health Sciences

22
1998 1999
' 92(5) 139-148 2001
PCDFs PCB
2,3,4,7,8-PeCDF 1,2,3,4,7,8-HxCDF 1,2,
3,6,7,8-CDF 3,3',4,4-PCB PCB
(p<0.01) PCB
1998
PCDDs 21pg-TEQ/g lipid PCDFs 206pg-TEQ/g
lipid non-ortho PCBs 14pg-TEQ/g lipid 19
99 30 308 14pg-TEQ/g lipid
PCDFs C
PCDFs

23 Update of daily Intake of PCDDs, PCDFs, and

dioxin-like PCBs from food in Japan

Tomoaki Tsutsumi® , Toshihiko Yanagi® , Munetomo

Nakamura™, Yoichi Kono™,Hiroyasu Uchibe?, Takao Iida,

Tsuguhide Hori, Reiko Nakagawa, Kazuhiro Tobiishi,

Rieko Matauda™, Kumiko Sasaki’ and Masatake Toyoda™
Chemosphere, 45, 1129-1137, 2001.

1999 2000 16
29
2.25pgTEQ/kg /
1/2 3.22
peTEQ/kg /
76.9
15.5
PCB
50
*1 National Institute of Health Sciences
*2 Japan Food Research Laboratories
24
28 ,83-88,
2001.
/ -
19 13 13 45
3 =5
TPN DDVP
70-120

1 1.5 10-12
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25

28 89-94 2001.

0G20A
1100 0G20A-H1100 PAN 800
FE300-H800
ACF
0.1g ACF
20ppm 16 18
ACF
FE300-H800
1
ACF
1kg 0G20A-H1100
FE300-H800 ACF 50ppb
6m/
270 300
m/
26
62(2),
115-122 2001.
lg 100mL
120 ,15
10g/L
Microcystis aeruginosa
5day-ECso  7.7mg/L M.

aeruginosa
Selenastrum capricornutum
3day-ECso  10.8mg/L
ECso

M. aeruginosa

48hr.-LCso 5 4day-LC50
430mg/L

27 Determination of ppt levels of atmospheric volatile
organic compounds in Yakushima, a remote south-west
island of Japan

Minoru Koga™, Yoshifumi Hanada?, Junlin Zhu" and
Osamu Nagafuchi: Microchemical Journal, 68, 257-264,
2001.

ppt VOCs
US-EPA TO-14
4
14
20
0.016-0.040ppb(0.06-0.23ug/m*)
77-113%
3.0-9.0% 200kPa
14
VOCs
VOCs

*1 Kumamoto pref. University

*2  Kitakyushu Ins. Env.

28
24 499-503
2001.
€9
&)
)
)

- 162 -



29 31

" & N ’ 36 123-129,
24,325-330 2001. 2001.
1991 4
1999 12
1 5 11 ,
1 1 11 , 58
10-14
70cm »
0.31%
33.0% U, Th Bi ’Pb,
Tl
*1 ’
*2
*3
*
30 TIN 32 ¥Cs
37 28-36 2002.
Elshat Rahim™ " N 1969 1999
N 24 619-625 2001. Y¥Cs 7
, Y¥Cs
TIN 1/5 ,1991 1998
48
¥Cs, “K Cs )
»pH
¥iCs 1 424Bqg/kg
TIN , 131Bg/kg Y¥Cs
70cm W
TIN 7 , pH
Ocm TIN ,'Cs
30.6kg/ha
103kg/ha 30%
*1
*2
*3
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33 2,4- 35

*1 *2

N 28 , 105-109,
2001.
36(4) 195-207 2001.
2,4-
24
GC/MS 2,4-
5- m-
2,4- 1- -2,4-
5- -3- 1-
-2,4- 1,2- -4-
2- -5- m-
2,4- 3
3
DNPH BOD
DNPH *1
DMN/Celite *2
3 ()
*
36
34
4(1) 29-34 2001.
28 101-104 2001 1970
50%
13.4pg/L. 50%
1.7kg/ 0.75ng/L
7.8kg/ 50ng/L
1

33
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Power Macintosh G3 2)
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1kg 0.87 1.4
1
TDI
1/20
70 15 30
40
11
lkg
12 9 12 4
7
7
7
818-0135 39
wx 158-8501 1-18-1
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Micromass

2,3,7,8
TEQ

3,3',4,4',5-pentaCB

10
120
14
79 229
29
Autospec-Ultima
1998 WHO
10kg -TeCDD TEF
500¢g 15
3 5
4
4
20 0.87 1.4pg TEQ /
30cm 3 4 pg TEQ /kg /
10
8 10 2
3 3
PCB PCDD PCDF
lkg 3
2mm 4 3
4
5
ND
10kg 10
5 10
2.5kg 4
5
4
500g
11
10
PCBs ND
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1 . 2
12
pgTEQ/ peTEQ/kg /
(kg )
A B C D
/32/84.5 /52/55.5| /52/56.0| /52/55.7
2,3,7,8-TetraCDD 4.49 1.98 3.36 2.78 0.84
1,2,3,7,8-PentaCDD 12.21 8.72 27.18 10.91
1,2,3,4,7,8-HexaCDD 0.30 1.66 0.53 0.51 A 1.10
1,2,3,6,7,8-HexaCDD 1.13 1.37 1.18 1.03
1,2,3,7,8,9-HexaCDD 0.44 0.42 0.77 0.46 B 1.92
1,2,3,4,6,7,8-HeptaCDD 0.37 0.76 0.32 0.42
OctaCDD __________________|__. 0.03 | _.0.04 | __ 0.02 ] _.0.03___ A 1.30
2,3,7,8-TetraCDF 5.50 1.33 1.38 1.50
1,2,3,7,8-PentaCDF 0.77 0.67 0.45 0.42 B 1.72
2,3,4,7,8-PentaCDF 19.12 6.71 8.46 8.14
1,2,3,4,7,8-HexaCDF 0.74 0.72 1.21 1.09 C 1.48
1,2,3,6,7,8-HexaCDF 0.79 0.70 1.16 0.74
1,2,3,7,8,9-HexaCDF 0.00 0.04 1.95 0 A 1.44
2,3,4,6,7,8-HexaCDF 0.83 0.37 0.86 0.64
1,2,3,4,6,7,8-HeptaCDF 0.12 0.20 0.11 0.13 B 1.41
1,2,3,4,7,8,9-HeptaCDF 0 0.01 0 0
OctaCDF | | o |0 | ___ o |l __0 C 1.80
3,4,4',5-TetraCB (#31) 0.02 0.02 0.004 0.004
3,3,4,4'-TetraCB (#77 0.13 0.07 0.04 0.07 A 2.01
3,3,4,4',5-PentaCB (#126) 59.12 17.91 19.56 25.40
3,3,4,4',5,5-HexaCB (#169) 1.39 0.47 0.48 0.65 B 1.43
2.3,3'.4,4 PentaCB (#105) 1.74 0.67 1.00 0.93
2,3,4,4',5-PentaCB (#114) 0.63 0.22 0.56 0.51 C 2.01
2,3',4,4',5-PentaCB 5#1183 5.28 1.95 2.98 2.57
2',3,4,4',5-PentaCB (#123 0.10 0.04 0.09 0.06 B 0.98
2,3,3,4,4',5-HexaCB (#156) 3.14 1.12 1.93 1.56
2,3,3,4,4',5-HexaCB §#157g 0.85 0.30 0.51 0.39 C 1.40
2,3,4,4',5,5'-HexaCB (#167 0.05 0.01 0.09 0.06
353,3',4,4',5,5'—HeptaCB (#18 0.06 0.02 0.05 0.04 A 1.55
Total Dioxins ~ 7T 119.35 777 4875177 78.80 | 61.07
Total Dioxins ( 1kg 1.41 0.87 1.41 1.10 B 0.86
Total Dioxins (ND=LOD/2) 129.40 55.47 81.01 65.13
*ND 0
1/2 ND=LOD/2 ND
ND=0
A 84% B 14 C 6.7% D 2.9 3
A B 7 1.593pgTEQ/g
A lkg 0.34 0.398pgTEQ/g
3.8pgTEQ 1.4pgTEQ B 0.18 2.4 0.174pgTEQ/g
peTEQ 0.87pgTEQ 0.128pgTEQ/g
1 0.012peTEQ/g 0.001peTEQ/g
PCB
0.058pgTEQ/g 0.026pgTEQ/g
2 0.019pgTEQ/g
1 72.66pgTEQ 70 15 30
42.1 100.5pgTEQ 40
50kg
1.45pgTEQ 0.84 2.01pgTEQ
1 4 0.068
peTEQ/g 0.017pgTEQ/g 0.028pgTEQ/g
ND=0 0.14peTEQ/g 1.5pgTEQ/g
ND=LOD/2

- 171 -



3 12
pgTEQ/g
5 0.107 1.687 0.465 2 3.164 3.551 3.358
6 0.001 0.252 0.066 6 0.015 0.042 0.031
5 0.005 0.015 0.009 4 <0.001 <0.001
6 <0.001 0.018 0.007 7 0.002 0.154 0.046
2 1.122 1.916 1.519 3 <0.001 <0.001
3 0.669 6.332 4.101 3 <0.001 <0.001
1/20
PCB
kg 0.87 1.4
1 4
1
WHO 1
D)
1) Ashizuka, Y., Hori, T., Takenaka, S., Tobiishi,
K., Nakagawa, R., and lida, T. Improvement of the
Methods for Analyzing Mono-ortho PCBs in Food.
Organohalogen Compounds, 50, 146-149 (2001)
2) Hori, T., lida, T., Matsueda, T., Nakamura,
M., Hirakawa, H., Kataoka, K., and Toyoda, M.
20 Investigation of Dietary Exposure to PCDDs, PCDFs, and
Dioxin-like PCBs in Kyushu district, Japan.
Organohalogen Compounds, 44, 145-148 (1999)
3) 12
PCB PCDD  PCDF
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11 13

pH 13 4.8
SO NOs
NOs NOs HNO:s SOAZr Ca2+
Os
SO& SO&
SO~
NH:HSO.
1988
2
1980
1998 3 2
3 L/min
3 F1 PTFE F2
6% F3 5%
1 NH." NHs
(03
dasibi  1006A
1988 2000 pH
1 3 pH
4.6 5.0 1990
818-0135
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4.8

nss-SO* SO 1990 1991
3g/m’/year
NOs
1.5g/m’/year
NO:/nss-SO4* 1996 0.4
NOs” NH:4"
nss-Ca*’
NH." nss-Ca*’
NH."
2,3 nss-Ca’”
nss-Ca®"/NH." nss-Ca”’
@
1998 3
4 nss-SO+* 5.5
pogm’
HNO:s NOs t-NOs’ 4y g/m3
t-NO:/nss-SO4*
t-NOs/nss-SO.> 0.7 0.4
NOs
5 6 nss-SO*
Ca”
nss-SO+*
nss-SO.~  Ca”
NOs
HNO:
t-NOs
Os 7
O3
(2)nss-S0++
nss-SO4*
nss-SO+*
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nss-SOs*

®

nss-SO+*
200Km
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2)
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T

20 | —0—nss-S042-( )
—e—nss-S042-( )

fot

(u g/m’
&

——
=0

I
e 4 9’%‘

; i W f‘
) e g
0
NO- HNO: @ G SEYEYSNRIRSSSRESE8s8
3

9 nss—SO42’

NHANOz(p)@ NHs(g) + HNOa(g) ——— (2)

NaCl(p) + HNO:(g) = NaNO:(p)+HCI(g) --(3)

nss-S04>

SO ¢
Ca* Na' 20
NOs HNO: NH:" NH:
(2) NH.NO: 0 50 100 150 , 200 250
(neg/m>)
NOs
10
20 20 50
HNO: NH." NHs 1
NH." nss-SO«*  SO» NOs HNOs
(NH:)2S0s 3) 420 910 210 1400
Cr 1330 1610
2880 1530
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CaCOs Na;SO. CaSO. mg/m’/year 1988-2000
NaCl CaSO. (NHA)ZSOA
120
o 90
S
HNOs NHs % 60 |
30
0
1 3 5 7 9 11
100
g0 | —e—NO3-(D)
E ---0--- NO3-(F)
é 60
S 40 g o N ./{‘.’
20 — O""'--O.‘
0
1 3 5 7 9 11
1 , , , 33,164-178 1998).
11 - -
2) , , , 1998(7).
3) , , , 25,30-40 1990).

- 179 -



ok

pH SO~ pH S0
SO«
(NO»)
Caz+ Mg2+ Na2+ K2+
pH4.6 H
1)-2)
CaCoO:s
He
10,000mm
818-0135
810-0044 4-2-1
572-8508 17-8

- 180 -



60km 30 20 130 30

1.54km’

EC
0.45pum

Mg” K' Na' CI' NOy SO.*
SiO:
HCOy

1993

Ca™

Fig. 1

WATEQ

,Ca (Anorthite)  Na (Albite)

18 F
Ca-feldspar
N: 14 -
< ° G
S £ %
5
< 0 2 . 0"
=
=11] = "y
e) &0 %,
- 6L :’?J
kaolinite
2
6 5 4 3
14
12 r Na-feldspar
= 10 - o Kawara
=]
% 81 @ YA Western area
%) 61 _'§ 'b% e Other areas
2 o4t B kaolinite )
> o Mountainous area
2 F iy 4
¥
0 L
7 6 5 -4 3
log Asio,

Activity diagram showing the chemical composition of
mountain streams and river waters collected from

Yakushima Is.
- Kaolinite is the stable phase.

Fig. 1 Activity diagram showing chemical composition

of small stream waters collected Yakushima Is.

33 Fig. 1

Ca-montmorillonite Kaolinite

- 181 -



Anorthite — Kaolinite

20 °

CaAl,Si,0, +2H,0+2C0, —> Ca®* +Al,Si,0,(OH), + 2HCO;

Albite — Kaolinite

2NaAlSiO, +2H,0+2C0, — 2Na* + AL,Si,0, (OH), +4Si0, +2HCO;

HCOs
SiO: Albite
Kaolinite SiO:
HCOs 2
HCOs SiO: Fig. 2
HCOs SiO:
300
250
y=2x
T 200 | * )
£
150 KA
i . °
é :. . o )
2 1o } o
L)
50
0
0 20 40 60 80 100
HCO; /yymol dm™
Fig. 2 Relationship between the concentration of SiO, and
HCOj in Yakushima Is.
Fig. 3 SO.*
2-
SO sea
salt : ss-SO” SO:" non sea salt :

nss-SO4” HCOy

nss-SO:~

SiO:

[ns s—8 05 - ]= [S 04% B ]Vample - [Cl : ]mmple

Cr

$s-SO.™

[sor].
' |Cl ) |

1.4

3

S$i02 /ymol dm

Fig. 3 Relationship between the concentration of SiO, and
the equivalent concentration of HCO; + nss-SO,* for

nss-SO4”

250

200

150

100

50

HCOs

0 50

150

i . 3
HCO3+nss-S0," /ueq dm

surface waters in Yakushima Is.

SiO:
nss-SOs~

SiO2 2
Anorthite
nss-SO:~
H+
CO:
H+
H+
70% 80% nss-SOs™
ig. 4)
CO:
H+
H+

-182 -

HCOs

nss-SO4”

H:0

H+

HCOs

Si0O:
Albite

nss-SO4~



equivalent ratio

H' 70% 80%
2-
100% nss-SOq
H
80%
60%
40%
20%
0%
Mountainous area Other areas Western area Kawara
Fig. 4 The equivalent ratio of nss-SO,? and HCOj" relatively to
chemical weathering
0.0008 kg m” y"
1/20
SiO: 1) O. Nagafuchi, R. Suda, H. Mukai, M. Koga and Y. Kodama:
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11 13
1/10
T-N T-P 0.363 0.089g/m* d 6
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m 270m’
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12 13
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0.21+ 0.10 ,
150nm,
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0.024mSv/y
, 0.46mSv/y 10%

Cs

1)UNSCEAR ; Sources and effects of ionizing radiation,
United Nations, New York(1993).
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n=5)

® RDF
CaO 24.6 - 319
SiO, 238 -271
Al,O4 144 - 16.6
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