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Polynuclear Aromatic Hydrocarbons in Airborne Particulates
(Report No. 4)

Movement at Urban and Rural Areas

Shigeru KOBAY ASHI, Kuniyasu YAJIMA, and Kazumi YOSHIDA

Polynuclear aromatic hydrocarbons (PAH) in airborne particulates collected at two sampling sites in the
urban and rural areas in Nagasaki city were determined fluorometricaly. Samplings were performed once
during 24 hours and once enly for night time in summer and winter, respectively the PAH concentrations
determined were analyzed to clarify its correlations to NOx concentrations sirmultaneously measured, and
wind directions and speeds during the same time.

The results obtained are summarized as follows;

1. The PAH concentrations which were illustrated on the graph with the speeds of the winds by direction
on it, showed some specific directionalities.

2. In the case of the urban area, PAH concentrations over 24 hours and only for night time showed good
correlations to NOx concentration in summer, though those values corrected for the airborne particulates
did not show any correlation. Therefore, it may be possible that exhaust emissions during daytime could
contribute to PAH concentrations for 24 hours.

In winter, however, both of the PAH concentrations corrected for the air volume and the airborne

particulates showed good correlations to NOx in eigher case of the measurements for 24 hours or only

for night time.

3. Thus, in the urban area in winter, there may be some surface inversion layer or the exhaust emissions
from house heating equipments. On the other hand, in the rural area, it was expected that airpollutants
come in from the other areas both in summer and winter.

Key word: Porynuclear aromatic hydrocarhon; Airborne particulate; Nitrogen oxides; Wind direction and speed
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Nagasaki Health Center

Kashiyama Air
Monitoring Station

N Sea

Fig. 1 Sampling points and topography of
Nagasaki city. Zone of black are higher
than 100m above sea level.
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Fig. 2~5  Diagrams of BaP concentrations and wind distributions by vector mean.
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() Dominated by strong wind speeds.

(b) Dominated by weak wind; wind speeds were used reciprocals and vector averaged.
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Table I Concentrations of PAH and 95% confidence interval ng/m®
Point Season Data B@ap Peryrene B(ghi)P
(Min~Max) (Min~Max) (Min~Max)
(Date) (Time) No Meanx1.96¢ Mean+1960 Mean+1960
Summer 21 {0.01~0.22) {0.01~0.05) (0.01~0.34)
All-da (10 2 00~-10 = 00) 0.08+0.03 (.02x£0.01 0.14x0.05
Air Monitoring Y Winter 21 (0.06~0.92) {0.01~0.14) (0.13~1.01)
Station (10 : 00~10 : 00) 0.43+0.09 (.06 +0.01 0.55+0.11
J1982. 7. 13~7, 22
/ 7. 26~8. 6 Summer 21 (0.01~0.21) 0.01~0.04) (0.02~0.40)
11982. 11, 24~12. 15 Night (20 1 00~10 I 00) (.0840.03 0.0220.01 0.1710.06
Winter 21 (0.16~0.46) (0.02~0.10} (0.18~0.73)
(19 1 00~10 : 00) 0.320.06 0.060.01 0.47 0.08
Summer 21 (0.03~0.53) (0.01~0.10) (0.15~1.14)
All-da (9 100~9 :00) 0.22+0.07 0.0540.01 0.50£0.15
i —aGay .

Nagasaki Health Winter 18 (0.11~4.25) (0.02~0.94) (0.10~2.74)
1982, 7. 13~7. 22 (9 100~9 I00) 0.99+0.48 0.19+0.11 0.78£0.33
logy. 1 B8 Summer 20 (0.01~0.46) (0.01~0.11) (0.04~1.50)
{ T ) . (19 :00~9 :00) 0.184+0.07 0.04+0.01 0.51+0¢.20

Winter 18 (0.16~3.07) (0.03~0.67) (0.19~2.78;
(18 : 00~9 : 00) 1.07£0.42 0.19+0.08 0.95+0.40
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Table 2 Correlation matrix among each component by Nagasaki Health Center

Be«P/D BaeP/A  PER/D PER/A  GHI/D GHI/A WS DUST Na/A Na/D NOx INS
BaP/D 1.000
BaP/A 0.749* 1.000
PER/D 0.793" 0.532 1.000

PER/A 0.747* 0.905* 0.742" 1.000 Summer {all-day)

GHI/D 0.841" 0,484 0.52¢ 0.454 1.000 n=21
GHI/A 0.757" 0.514* 0.454 0.819" 0.700* 1.000
WS —-0.302 —0.450 —0.408 —0.451 —0.284 —§.516 1.000

DUST 0.267 0.798" 0.080 0.649" 0,021 0.679* —0.349 1.000

Na/A  —0.240 0.116 -0.498 —0.136 —0.354 —0.020 0.465 0.374 1,080

Na/D  —0.361 —0.617" —0.423 —0.682" —0.252 —0.647" 0.727* —0.615" 0.381 1.000

NOx 0.172 0.258 0.045 0.222 0.206 $.300 —0.183 0.180 —0.158 —0.148 1.000

INS 0.316 0.752* 0.296 0.693" $.055 $.618* —0.471 0.808" 0.189 —0.623" 0.068 1.000

BeP/D  BaP/A  PER/D PER/A  GHI/D  GHI/A WS DUST Na/A Na/D NOy INS
BaP/D 1.000
BaP/A 0.832" 1.600
PER/D 0.862" 0.593* 1.000
PER/A 0.842” 0.895* 0.798* 1.000 .

Summer (night)

GHI/D 0.883* 0.609* 0.812* 0.623" 1.000 n =20
GHI/A 0.858* 0.945* 0.659* 0.852* 0.772* 1.000
WS —-0.250 —0.245 —0.153 —0.106 --0.317 —0.312 1.000
DUST 0.283 0.733* 0.042 0.554* ¢.019 ¢.620* —0.171 1.000
Na/A  —0.496 —0.404 —0.458 —0.420 —@.550* —0.522 0.616* —0.129 1.600
Na/B  —0.393 —0.634* -0.193 -0.539 —-¢.299 —{0.658" 0.266 —0.713" 0.6217 1.00¢
NOy 0.303 0.39 0.240 0.328 0.277 #.376  —0.236 0.331 —0.112 —0.244 1.000
INS 450 0.754* 0.163 0.564" 0.204 3.652" —0.240 0.781* —0.400 —0.704" 0.014 1.000

=

BaP/D BaeP/A PER/D PER/A GHI/D GHI/A WS DUST  Na/A  Na/D NOx INS
BaP/D  1.000 ‘
BaP/A 0.545 1.000
PER/D  0.946"  0.624°  1.000

PER/A  0.378  0.948°  0.531 1.000 Winter (all-day)
GHI/D  0.693°  0.232  0.752° 0,176 1.000 n=18
GHI/A  0.442  0.778"  0.605*  0.814*  0.615"  1.000

WS —0.414 —0.318 —0.416 —9.278 —0.318 —0.3%0  1.000

DUST —0.675" 0.160 —0.550 £.292  —0.57¢4 0.116 0.185 1.000

Na/A  —0,834* —0.403 —0.810* —0.321 —0.528 —0.303 0.458 0.698" 1.000

Na/D 0.129  —0.590" 0.059 —04.6447 0.388 —0.340 0.149 —0.627" 0.041 1.000

NOy 0.285 0.736* 0.393 ¢.811* 0.092 0.633* —0.350 0.184 —0.341 —0.608" 1.00¢

INS 0.040 0.597" 0.120 $.626 —0.280 0.272  —0.125 0.474 —0.150 —0.799* 0.605" 1.000

BaP/D BaP/A PER/D PER/A GHI/D GHI/A WS DUST Na/A Na/D NOy INS
BaP/D 1.000
BaP/A 0.342 1.000
PER/D 0.887* 0.223 1.000

PER/A 130  0.831"  0.256  1.000 Winter (night}
GHI/D  ¢.858"  0.219  0.942°  0.197  1.000 0 =18
GHI/A 121 0.873° 0172 0.877*  0.252  1.000

WS —0.439  —0.203 —0.448 —0.203 —0.583" —0.403  1.000

DUST —0.696* 0.372  —-9.711" 0.436 —0.697* 0.451 0.311 1.000

Na/A  —0.755* —0.190 —0.843* -0.242 -0.821" —0.138 0.511 0.686" 1.000

Na/D 0.415 —0.588* 0.427 -0.651" 0.365 —0.683" —0.038 —0.800" -—0.222 1.000

NOx —0.043 0.320 0.078 0.475 0.104 0.473 —0.102 0.143 —0.245 —0.448 1.000

INS 0.001 0.595* —06.019 0.630" —0.077 0.553 0.114 0.414 —0.058 —0.707 0.561 1.00¢

BeaP : Benzo (@) pyrene, PER : Peryrene, GHI : Benzo (ghi) peryrene, PAH/D : PAHug/g. dust, PAH/A : PAHng/m? air, WS : wind
speed, DUST : gg/m? air, Na/A : Na ng/m?® air, Na/D : Na mg/e. dust, INS : Insclation * I P<).01



Table 3 Correlation matrix among each component by Kashivama

BalP/D  BaP/A  PER/D  PER/A  GHI/D  GHIVA WS DUST Na/A Na/D NOx 50,
Bal’/D 1.000
BaP/A 0.608* 1.000
PER/D 0.652* 0.292 1.000
PER/A  0.397 0.832* 0.537" 1.000 Summer (all-day)
GHI/D 0.594* —0.035 0.485 —0.120 1.000 n=21
GHE/A n.492 0.747* (.296 0.715* 0.304 1.000
W5 —0.356 —0.281 —0.358 —0.293 —0.350 —0.343 1,000
DUST 0.108 (.816" 0.084 0.823* —0.361 0.694* —0.130 1.000
Na/A —0.43 —0.,280 —0.228 —0.127 —0.185 —0.227 0.150 —0.141 1,000
Na/D —0.087 —0.693* —0.053 —0.726" 0.456  —0.588" 0.080 —0.838" 0.237 1.000
NOx 0.670" 0.565" 0.4%6 0.500 0.369 0.515 —0.736" 0.215 —0.143 ~-0.280 1.000
S0, 0.078 0.480 -0.197 0.336 -—0.381 0.359 {.197 0.558* —0.395 —0.651* —0.110 1.000
Bal’/D  BeP/A  PER/D PER/A  GHI/D GHE/A W5 DUST Na/A Na/D NOg S0,
BaP/D 1.000
BaP/A 0.281 1.000
PER/D 0.821" 0.198 1.000
PER/A 0.2435 0.958* 0.201 1.000 Summer (night)
GHI/D 0.483 —0.058 0.377 —(.101 1.000 n=21
GHI/A 0.206 0.729* 0.073 {.678" {. 464 1.000
WS -(.409 —0.638* -—0.494 —0.624% -—0.392 —0.636" 1.000
DUST 0.026 0.947" 0.016 0.916" —0.206 ¢.669* —0,573" 1.000
Na/A —(.,312 —0.606" —0.280 -—0.621" 0.261  —0.338 0.397 —{.594" 1.000
Na/D 0.198 —0.651* 0.414 —0.550* 0.401 —0.490 0.191  —0.733" 0.651% 1.000
NOx 0.268 0.593* 0.160 0.504 0.433 0.688" —0.795" 0,499 —0.200 —0.336 1,000
S0, —0.225 0.482 --0.018 0.543* —0.366 0,216 —0.200 0.585% =-0.507 —0.524 0.116 1,000
BeP/D  BeP/A  PER/D  FER/A  GHI/D  GHI/A W8 DUST Na/A Na/D NOx S0,
BaP/D 1.000
BaP/A 0.909" 1.000
PER/D 0.888* 0.731" 1.000
PER/A  0.901"  0.,992*  0.731*  1.000 Winter {all-day)
GHL/D (.855" 0.861° 0.827" 0.855* 1.000 n =21
GHI/A {.818" 0.962* ¢.702" 0.5952* 0.501* 1.0400
WS —0.393 —0.571* -—0.422 —0.563* -—0¢.666 —0.718° 1.000
DUST 0.313 0.608 0.233 0.568" (.461 0.734* —0.655" 1.000
Na/A —0.247 —0.131 -—9.,270 —0¢.102 —9.199 —0.106 0.315  —0.056 1.000
Na/D ~0.432 —0.580* —0.427 —0.533 —{0.613* —0.698" 0.667* ~—0.815* 0.443 1.000
NOx 0.721* 0.853" 0.687" {+.838” 0.776" 0,88 —0.683" ¢.708* —0.121 —0.599* 1.000
S0, 0.042 —0.067 0.324 —{.061 0.193 0.066 —0.210 0.142  —0.259 —0.399 0.021 1.000
BaP/D  Ba&P/A  PER/D  PER/A  GHI/D  GHI/A WS DUST Na/A Na/D NOx 350,
BaP/D 1.000
BalP/A 0.813* 1.000
PER/D 0.858* 0.82%" 1.000
P‘];R/A 0.701* 0.925" 0.903* 1.000 Winter (night)
GUI/D 0.807" 0.919" 0.887" 0,896 1.000 n =21
GHI/A 0.623* 0.942" 0.743" 0,926* 0.907" 1.000
WS —0.513  —0.69%" —0.591* —0.675* —0.726" —0.760" 1.000
DUST 0.074 (0.587 0,228 0.600* 0.435 0.759* —0.618" 1004
Na/A —0.128 (.139 --0.085 0.128 0.104 0.257 0.164 0.378 1.000
Na/D —0.143 —¢.461  —0,27% —0.480 —0.338 —0.533 0.703* —0.676" 0.284 1.¢00
NOy 0.615* 0.914" 0.653 0.864" 0.849* 0.926" —0.689 0,680* 0.086 —0.558" 1.000
50, 0.267 0.193 {.125 0.050 (.185 0,187 —0.614" 0.174 —0.366 —0.394 0.128 1.000

Bal’ : Benzo (a) pyrene, PER : Peryrene, GHI : Benzo (ghi) peryrene, PAH/D : PAH pg/g. dust, PAH/A : PAHng/m?® air, W5 wind
speed, DUST : ug/m®. air, Na/A - Na ng/m? air, Na/D : Na mg/g. dust, INS : Insolation

* 1 P<0.01
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Survey of Harmful Substances in the Atomosphere
(Report No. 1)

Results at Nagasaki City, Sasebo City, Isahaya City,
Omura City, Mie

Hirokoe TATEISHI, Kenichiro YOSHIMURA, Shigeru KOBAY ASHI,
Kuniyasu YAJIMA, and Kazumi YOSHIDA

Air and airborn particulates in the atmosphere were collected at 5 points in Nagasaki city, Sasebo city,

Isahaya city, Omura city, and Mie. These samples were analyzed for 22 substances.

The results were summarized as follows:

1. Concentration of NOx, SO,, DUST, and Ox were lower than the values of the environmental standard

at all points. Concentration of other substances were nearly same to the mean value at various points

in Japan.

2. Correlation coefficients between various paris of substances were calculated. Concentrations of NOx,

BaP, and As showed strong correlation with one another. The result above indicated that the sources

of these substances were similar te one another.

But in winter at Mie NOx were very low value, As were nearly same to the value at other

points.

3. According to the enrichment factor of Cd, Pb, and As to soil by Bowen, which varied from 20 to 10,000,

it is indicated that the soiled contribution to these substances is small. Particularly, the enrichment factor

of As were highest in winter at Mie.

Key words: Airborn particulates; Arsenic; Enrichment factor; Heavy metals
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Table 2 Measuring methods
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Sampling condition
Sampling Number Number
Subslance Measuring method Period of of Note
method (/1sample) samples samples
(/day) (/season)
Temperature Bimetalic method 1 hour 24 144
o | Humidity Hair hygrometry »n n n
=
§ Wind direction | Auto analyzer | Windmill syncro method y " i
= Wind velosity Alternating current Y ” ”
dynamometry
S0, Conductmetric method 1 hour 24 144
DUST Light scattering method I " "
NO e Saltzman
NO, Auto analyzer | Saltzman method n " » factor 0.84
ur
& Neutral potassium iodide
g Ox method n y i
Gold Flameless atomic ; . .
He amalgamation absorption method 3 hours 8 4 or 24
HCHO Abs-orp.twn AHMT method 6 hours 1 5 o
liquid
Amount Gravimetric analysis 24 hours 1 Sor 3
50,? Turvidimetric method y 7 7
§ NO,y~ Xvlenol method o P ¥
=
E Fe,Mn,Cu, Zn | Hight-volume | Atomic absorption method " i i
B | Ni, Pb,Cd,Cr, | air sampler | Flameless atomic B ) .
a‘f As absorptin method
Bl
! olynuc.:lear One dimensional dual band
aromatic thin-layer chromatograph i § ”
hydrocarbons 4 atography
Table 3 Weather
Main Wind velosity Temperature Humidity
. Sea- | Date . wind 10 'm/s(Daily C (Daily % (Daily
Point | . (1982) Weather direction** mean value) mean value) mean value)
(%) Mean {max.—min) | Mean (max.—min.) | Mean {max,—min.)
7. 19 Rain4(7.23 572mm) S (20.%)
N ’ ~ 23 (25~ ~
Nagasaki S ~7. 24 | Cloudy 2 C (313.9) 9 (18~4) 3 (25~~20} 86 (92~~77)
City 11. 29 WNWI(23.1)
: Rain 1, Fair 5 . ~ -~ ~5
W 19, 4 |Rainl, Fair3 NW (16.8) 9 (24~4) 13 (18~11) 70 (81~56)
. 8, 2 Rain 1 SW (31.3
Sasebo 5 ~8. 7 | Cloudy or fair 5 SSWa1.1 12 (14~10) 26 (27~25) 81 (85~74)
City 12. 13 ENE (35.4)
. Cloudy or fair 6 ' : —~ ~ - L.
W ~12, 1 | Cloudy or air 6 E (160 5 (7~2) 6 (8~4) 63 (83~-49)
8. 9 Rain 1 ESE((24.5) .
[sahaya S ~'8, 14 | Cloudy or fair 5 E (231 23 141~14) 28 (29~27) 73 (78~68)
City i1, 15 Rain 3 NW (18.1)
H . : ~ —~ ~
W ~11. 20 | Fair 3 WNW(16.7) 15 {24~6) 15 (17~12) 82 (88~74)
8. 17 SW (25.0)
s N.B 21 Fair 6 S SWI(19.8) 15 (21~9) 28 (29-26) 71 (75~66)
Omura . WS WI(19.8)
City 12. 6 NE (32.3)
: Fair 6 . ~ -
W ~12. 10 | Fair NNE (26.0) 8 (11~6)} 9 (10~7) 00 70 )
7. 13 Rain 5 W (16.7}
e S ~7. 18 | Cloudy 1 WSW2.5) 49 (83~22) 22 {24~-21) 89 (92~-88)
11, 23 . E (10.4)
: Cloudy or fair 5 ~ ~ ~
W 1L o7 oudy or fair Co(31.3) 45 (78~34) 10 (12~8) 50 {(51~49)

* S summer, W ! winter
* % C ! calm
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Table 5 Background value of harmful substances in the atomosphere®"®

Substance Units Mountain Field Island Others
50, ppm (.004 0.007 0 ~0,02
NO » <{.001 0.001 —
NO, b <0.001 0.002 0 ~0.003
g | T-HC i 1.7 1.6 —
& | Ox 7 0.019 0.017 -
O i 0.016 0.025 0 ~0.05
CO » <0.5 0.7 0.01~0.02
Hg pg/ 0.020 — -
Amount s/ 25 29 —
[gnition loss ) 11 - -
50,2 » 4.6 5.6 —
NO; )’ 0.67 0.86 —
" Cd ] <0.0005 <0.0005 -
S | Pb . 0.006 0.020 -
3 | Ni ” <0.01 <0.01 -
= | Mn Y 0.010 0.011 -
| Fe P 0.23 0.23 -
Zn # 0.030 0.032 —
Co a3 — - —
Cu P (.073 - _
Vv W - — —
Table 6 Relative concentration 1982
Point Season*® TP** Mn Fe Ni Cu Zn Cd Cr As
5 1.00 0.46 0.77 0.28 2.3 0.96 0.79 1.50 0.33
— W 1.35 0.45 1.1 0.28 4.52 0.78 0.81 1.10 0.26
Nagasaki City
M 1.17 0.48 0.94 0.28 3.43 0.87 0.80 1.30 0.29
S 1.00 0.61 1.54 0.38 2.43 1.68 0.17 1.47 0.23
. A 1.24 0.48 1.02 0.22 2.83 0.83 0.35 1.10 0.47
Sasebo City
M 1.12 0.54 1.28 0.30 2.63 1.25 0.26 1.28 0.35
S 1.25 0.46 1.50 0.12 6.70 (.90 0.57 2.00 0.39
. w 1.22 0.82 1.70 0.40 10.04 1.37 (.40 1.20 0.75
Isahaya City
M 1.24 0.64 1.60 0.26 8.37 1.13 0.48 1.60 0.57
S 1.23 0.62 1.35 0.23 5.36 0.89 0.14 1.28 0.23
. W 1.28 0.58 1.31 0.17 6.96 1.09 0.78 1.06 0.76
Omura City
M 1.25 0.60 1.33 0.20 6.16 0.99 .46 1.17 0.49
S 0.84 0.06 0.06 0.10 0.22 0.30 0.03 1.28 0.17
Mie W 0.77 0.40 0.59 0.23 1.74 0.31 0.53 1.1 0.47
M 0.81 0.23 (.33 0.17 (.98 0.30 0.28 1.19 0.32
* S =summer, W=winter, M=mean

* % Total suspended particulates

ﬁ'"‘l
N

FN2.62~4. 44 ug/ % 0.44~0,63ug/ m° THI SR
BHEIRE R,

BaP i3 =@ % < 4 # 5 0 SEAT 5 {#120.53~0.66
ng/miT, HSAEOBGAE A, ZEIZ0.19ng/
MmN BETE S,

FENSEFORMSFOBREZE DT Table 6 »

B AR 2R3 & 5 12 Mn, Fe, Cu, Zn DR
BRZETELIEL, fho 4 iSEBETH S, #H
Bd Cu OHEMRES @V, MEMENAA R Y 2 — 4
LT T — ORI R R EE SR DR
F (8 ORHEBIZFULLOLELZLNS, ZHIZ
HigEE, ogsEno b ERFBEERI L 2
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BRE TSN Twva Mn, Fe, Cu 55/ X 2%
MR AZITHICE > TnibOeEIONE, fil
@ Ni, Cr, Cd, As i3—cREeKEFORLET
RIS HET PR FIT S AHL T L 23—
MOSFFEELTHED, BHOEHLE 2T, HR
BoOMiEEIERE A,
FHEHBCATOEBESZ LI AOE ZENT S
Ted, EERUAEEL000: LTERSOEIGEIRERL
ELTEML, Table 7R, SEA T Fe, Cu OFl&
PiE, FASEEERO X D CERCENEA o2
BT+ 2 = Mn, Fe, Cu, Zn 05 & % ElE il
sk b{EY, FOfoESE ounTidEROMSREE
KE I,

3 HELAWOREE

AN L 2 e A, SR, BEREFZEE
LTEZBERODEEDITH S,

¥, HHHOEEAR O REERM RO E/REICDOWT
i, RIGTHOEES, SHEWNW~NW, {EHERT
DEMIZEHEETE AT, W SW, SHIZHZE
EONWAR K SRERDLLDENERERATES,
HEROIARAGERSEERCRE, SHEEK
B LW NWTH L, ANTIAREM SO M3
~ A FEDEYH B A e FE A EEAET IR v, ZED
EHSW, £HEAERESOREICH > TRINWD
ESHFEOBETEZENETHASELACENEXER

[EIRA P
) |[ERS

SOUT DL TIFAHFEFI~12AEREL TB D,
BEAEA 7 0OBSREIRE(RuEBEbN3Y,
Flgi, HEigs, R TLHiceemikoTnd,

NOx i EWEH, WM, AR CEH 6 ~10ppb 23
L, %HH26~37ppb 2 FH L S H o T a8, ZThoid
iy NO#iE <, FEERERRTvEEZoN S,
= S0, NOx & HH#HMEAC L 2MEE T D W,

Hg i EHR & AR M2 TR ICEFED Sy,

HCHO iz ow Tk BIET, EIEiRT, HEMOEIC
BuTH aE L%,

(2) R U AR

BaP 3 HHC LR REE L D EENE D ®
Tk, GEOLZDIERLPTOIEFOFEED D
o, WEhOHATHEIICES, LEE:,

SO petE TEM E AHOBRERBED S L v,

NO, i BEHOEHREE TR0, B
Lo THRESHEBEIDL->THED, FOMOMELER
Wik <, FHE .

SRMHEIT D TSI 5 & DB T &

ST 2 U EES HAEH EEHEOEHIIC BV THTE
D LSS B L LD, Mn, Fe, Ni, Cu
DIEMBETH D, £ As BRIGH £ < 4 S TEE
B s TV B, EHHREHIC B TERIIZ Fe, Ni, Zn 2%
B, IhidERETEORHL—RELEL OGNS,
4 KIAFFEWHREEOME

HEE L EROEMEBEE (Table 8) 2o KRERO
FAEFIZDOWTEZ L,

g ReE b0 e LT Table Jicms £ 312
NOx —BaP, Fe—Mn#»h3%5, %03t NOx, Bab,
As THZASOOLTRORNI & EGERE (0.6RLE) #¢
Bohd, 2O ERInsOWMENBEETLICT D
IEBEHTHENIEETLTwS, TS OWEHEO
MR A Fig. 2 R d, & oRGH, EiES, #HEH
w8175 NOx & BaP @ k% Fig. 3, ¥ T
iw BaP » gD H 5 R[E & OBR % Fig. 2—41
Tt

NOx, BaP, As o 0w T2 TiREEEE B 5 L5
o k3w RERZA - LEREI AL, ZEOXIN
BT NOx A1 ~3ppb EFEE CEIZ b B
¥, As 130.002~0.004ug/m® L it i & FEERE &
ntwz, cfvsidFig2-1, 2csnt() TR
RN—FTHd, COZERIZEIBITS AsORYE
EaMfbH S s xR s Z i L LEEER S,

5 MR '

S U AR OSIRA S 0w TR 0 T EHRRE
BEUL R LR E e kA TR, LHENT OTEIR
Mty BERUADOSBRS S ED L S wlks &
FL T B b B RE L 7o, V45 T TTRAER 1L Bowen
D% iz,

(S}

C(Fe) | i U A

TR HE RS :{ CA)

C(Fe) }:szzjj:ig

Cl) . CRADRE
Fig. 4 {23 & 5 il RECE Fe, Mn & 18R &
E3HNATETIR LIAVEEZRL T A, G,
Pb, 7Zn, As TIEB WIS R L, B UANLELSO
FAEFCHELTWA LELSRE, ELREROED
KEL, OTRULTWLIZEHOEZMO AsdR b B viE
WHEEHoTWS, LMo TZETREABRSHBGHE
WE LIS b s TRER CAC VTR EDRE

EhAfi A C kRS I AR NS,
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B0 iz,

AREBERCOVTRFENEEBOBE 38 £ DR
DEM, RAFOREEFCELGS L, HHELEE L~
LRI S C OMESD 5,

L, ZETH S0, NOx o & 3 S fEsllFE L T
BEEMARE S oty 2 775w FiZaivygp, [RITEE
DERVANTHEH, SEMELHFEWHO DI
Fofhors L REFZOREOMENRE S, KK
BREREROMEARELL LEESHIES L ABNIL,

RAFTHEME 2 SHAME L, SEOANRGERRES
oo OHSLHET 25EE, SEOBAEDOER TIIR

19

1]

RRMFPREREGOTE, RAEHEME, REFEOBE
BANRESEHEOTREIIMEEEL TV S,

S, ChOSDOMEELERL AP SREROFSD
R 2 RIE 2 A A LB B,

FEHE I DT HROER I oo 2 KRR ERT
S N TR T SREERT A o0 Ay IR L 0 2 T i < gk
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Table 7 Concentration ratio** 1982
Point Season* Mn Fe Ni Cu Zn Cd Pb Cr As
) 0.3 10,34 0.09 3.97 3.42 0.07 1.22 0.38 0.06
. W 0.32 11.07 0.07 4.30 1.78 0.05 0.57 0.14 0.03
Nagasaki City
M 0.3 10.71 0.08 4,14 2.60 0.06 0.89 0.26 0.04
5 0.53 21.59  0.10 3.38 5.36 0.01 1.03 0.26 .04
. W 0.35 11.57 0.05 3.10 1.69 0.02 0.65 0.18 0.06
Sasebo City
M 0.44 16.58 0.07 3.24 3.52 0.02 0.84 0.21 0.05
5 0.3 17.00 0.03 6.65 2.16 0.04 0.97 0.27 0.05
. W 0.62 20,03 0.10 10.54 3.22 0.03 0.99 0.18 0.09
Isahaya City
M 0.48 18.52  0.08 8.60 2.69 0.03 0.98 0.22 0.07
S 0.48 16.56 0.05 5.68 1.98 (.01 1.13 0.18 0.03
. W 0.41  14.4%9  0.03 6.76 2.56 0.06 0.91 0.13 .09
Omura City
M 0.44 15.52 0.04 6.22 2,27 0.03 1.02 0.16 0.06
S 0.06 1.43  0.04 0.37 1.02 0.00 1.13 0.30 0.04
M W 0.50 11.56 0.10 3.15 1.15 0.05 0.96 0.25 0.10
le M, 0.2 6.49 0.07 176 108 003 1.04 02 0.07
* S summer, W . winter, M : mean
% % Concentration ratio= {C{)/ TP} x1,000
C(a)=Concentration of substance(a), TP=total suspended particulates
Table 8 Correlation coefficients* between various pairs of substances
TP** 802 NO,- BaP Mn Fe Ni Cu in Cd Pb Cr As S0, NOx Ox  Temp.
TP 1.000
SO 0.651  1.000
NO, 0277 (415 1.000
BaP 0.544 0.348 (.626 1.000
Mn 0.745 0.537 0.325 0.500 1.000
Fe 0.658 0.439 0,251 0,405 0.854 1.000
Ni 0.162 0.235 0.071 0.101 0,462 0.400 1.000
Cu 0.440 0.443 0.298 0.502 0.58 0.623 0.130 1.000
n 0.428 0,228 0.191 0.291 0.588 0.558 0.304 0.132 1.000
Cd 0.310  0.526 0.273 0.146 0C.141 0.045 —0.004 0.084 0.036 1.000
Pb 0.416 0.228 —0.025 0.168 0.573 0.496 0.215 0.411 0.456 —0.03¢ 1.000
Cr —0.063 —0.070 —0.410 —0.310 —0.037 0.168 0.046 0.101 0.047 —0.I158 0.209 1.000
As 0.477 0.390 0.342 0.589 0.518 0.473 0.044 0.631 0.241 0.090 0.469 —0.239 1.000
S0, 0.430 0.321 0.488 0,572 0.261 0.259 0.139 0.112 0.118 9.093 —0.063 —0.267 0.125 1.000
NOx  0.459 0.208 0.529 0.844 0.537 0504 0,126 0.624 0376 0.087 0.317 —0.255 0.629 0.420 1.000
Ox 0.374 0,343 0321 0.417 0.254 0.237 0.14C 0.230 0,050 0.267 —0.034 —0.340 0.221 0.648 0.259 1.000
Temp. —0.106 —0.170 —0.627 —0.673 ~0.081 0.072 —0.027 —0.08% 0.126 —0.180 0,177 0.600 —0.448 —0.444 —0.440 —0.485 1.000

*
* %k

Level of significant : P>0.05=0.304, P>0.01=0.393 {(n— 2 =40)

Total suspended particulates
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Table 9 Classification of substances according to correlation coefficients

Correlation
Coefficients

Pairs

0.8~ NQOg ~-BaP Fe—Mn
0.8~0.8 TP—-S0.2- TP—Mn TP—Fe BaP—Temp.
0607 BaP —NO,” N, —Temp. As—BaP SOx—BaP Cu—Mn Pb—Mn As—Mn Cu—Fe
’ ' Zn—Fe Cu—Cr Cu—NOx NOx—As Cr—Temp. As—Cu
0506 TP—=BaP TP-—NOx Mn-—-3802 Cd—50; SOx—NGO, NOx—NO, Mn—BaP Cu—Bal
’ ' NOx—Mn Pb—Fe As—Fe NOx—Fe Pb—Zn
2r o 7r
o
3 2
- ¥
-~ =
8 uy
jas <
0 10 30 30 10 50
_NOx  (pph) . Bal (ng/m*)
Fig. 2.1 NOx—BalP Fig. 2.3 Bal’—As
7r Zr o
OO
6 o
(o3
& =
Y %
< [ae}
1] s s 1 ! — L f J
] 10 20 30 40 50 0 10 20 30 40
NOx  (pph) Temperature  (C)
Fig. 2. 2 NOx—As Fig. 2. 4 Temperature—Bal’
Fig. 2 Correlation between various pairs of substaces
(1979) 6) EEMIER, METH REREL R, 42,
2) BT AREREND S AR, (1982) {1977)
3) £EAEMHRHES LS, B EFCB0 KR 7) FAiEd, MY, AT B0E ARG
BD sy 2 755 o REE, (1977) 2HHEEEE, 288 (1979)
4) EEAETHREES BRI BIIREHERD NNy Y 8) BEFAGELBEAGEHR  BIS3EEERAR
77 i, (1976) AEM (NASN) BIEHESE, (1980)
5) REE: KED /Ny 2 77 > V5, ik, 9) ARRFFIL AU PR B JERT | RERIS2E T B T &t
(1973)

SR KA SRS &, (1978)
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Fluoride Pollution in the East of
Sasebo City and Hasami Town
(Report No.4)

Summary for 6 years

Hiroko TATEISHI, Takeshi KAMAYA,
Kunivasu YAJIMA, and Kazumi YOSHIDA

There are many ceramic factories at the east of Sasebo City and Hasami Town, thererfore it is estimated
that the vicinity of the ceramic factories is polluted with fluoride. Fluoride in the atomosphere and so on
was measured for the past 6 years (1977 —1982).

The results were summerized as follows:

1. Atomospheric fluoride concentration at the close vicinity of N roofing tile factory, E ceramic factory,
and Ceramic experimental station were higher than the value at general residential area in Japan.
Particularly, at 50m point north-east (No. 1) of N roofing tile factory the yearly mean concentration was
more than 100xgF/100cm?/month (= xgF) for the past 6 years.

2. At No. 1 point in the period from June to September in which south-west wind prevails, the concentra-
tion was more than 500.gF, and in the range of 150m the concentration were about 100ugF.

3. At Nroofing tile factory in July, 1981 the height of chimney was raised from 7m to 15m, then the yearly
mean concentration lowerd from 315-560ugF to 140ugF . Before chimney height raising the concentra-
tion exceeded 1,0004gF between June ane July, but after chimney height raising (July, 1982) the

maximum concentration decreased to 406ugF. On the other hand the amount of material for roofing tile

was reduced by half from November, 1982.

Key words: Fluoride pollution; Ceramic Industry
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Measurement of Air Pollution in Nagasaki Prefecture {Report No. 13)

Dustfall and Sulfur Oxides by Lead Dioxide Method

Masafumi MURAKAMI, Koichi KUWANO, and Kuniyasu YAJIMA

Dustfall and sulfur oxides were measured by Nagasaki prefectura) office at 10 stations, by Nagasaki city

office at 12 stations and by Sasebo city office at 10 stations, totalling 32 stations.

The results were summarized as follows:

1. In July, downpour lashed Nagasaki prefecture.

Therefore the monthly precipitation exceeded 50

percent of the annual precipitation, and sampling water overflowed dust-jars.

But the annual rainfall in dust-jars decreased to 60 percent of the ordinaly year, so that the annual mean

of dustfall compared with the ordinaly year (3.0t/km?-month) indicated remarkable descent (1.8t/km2-

month).

2, The seasonal variation of the amount of insoluble solid, generally indicated high value in spring, was

also observed. While the amount of soluble solid was unusually high value in February and March.

3. The annual mean of sulfur oxides (0.12mg 50,/day«100cm? PbQ,) indicated a little doenward trend.

Especially it decreased at Kawatana town office, Kawatana daiichiseimei bldg., Omura city office, and

Shimabara city office.
Key word: Air Pollution; Dustfall; Sulfur Oxides
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St.Na Name
1 | Yoshii health center
2 Institute of ceramics
3 Kawatana town office
4 Kawatana daiichiseimei bldg.
5 Omura city office
§ Shimabara datichi primary school
7 Shimabara city office
8 Shimabara health center
g Togitsu Kurosakinaika
10 Kovagi town office
11 | Miteubishi fukahoriryo
12 | Taiyoshokuhin
13 | Tomachi primary school
14 | Konkokyokai bldg.
15 Nagasaki marine observatory
16 Nagasaki prefectural office
17 | NHK bldg.
18 | Genbakufukushikaikan bldg.
18 Nagasaki kita post office
20 | Mitsubishi inasaryo
21 QOzono primary school
22 Mitsubishi hospital
23 | Haenosaki
24 | Kenhoku institute of industry
25 | Yamate primary school
. - 26 | Kasuga primary school
N [ 27 | Heiwa bldg.
‘,;J E 3 28 | Sasebo city health center
AT 29 | Kokai junier high school
N 30 | Yuminaridake
f—Sasclm 3l Ishidake
" City ” | 32 | Tawaragaura junior high school
3029 28 . S0 Lr
%o >\_( # Two stations (St. No2 and 23)
21 V.\ have no dust-jar
jar.
B w ez
“ ../3 o K‘,
R \_
‘,‘ Omura /__B\r
- _,,f‘ Bay s
® e - Omura
D [l ) {, City
Pl 1
\
A

stations

Fig. 1 Monitoring

Tachibana Bay
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Table 1 Monitoring results of all stations
A : Precipitation
F : Soluble ash G : Dustfall
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i Y B R T S o I %E B A % Appendix 1 j Uf
Appendix 2 iZR L7,
1 BTFEuwlLARS

(1) FEzfos

RIF#HHE SR GRS EE O AL, FEE LD
2,30lmnTH D FEM (2,002mm) & H~E300mn % > -
7z

Lo, Bl # 2 & FERD50%3E H72 21,178, 5mm

B :pH C :Insoluble solid D : Soluble solid E : Insoluble ash

H : Total ashes

I : Sulfur oxides

Unit A mm, C~F :t/kf-month, G : mgSO./day-100cy’ PbO,
month 1982 1983 mean
St. No. Apr. May  June July  Aug. Sep, Oct.  Nov. Dec. Jan. Feb, Mar.
A 102 — 9 ~— 218 139 93 92 95 54 209 112 98
B 5.1 — 7.4 - 4.3 1.8 6.2 4.2 4.4 5.2 4.2 4.7 5.1
C 1.66 — 0.28 - 0.31 0.37 0.78 0.19 0.22 1.06 0.14 1.15 0.44
D 1.44 — 1.22 - 3.16 1.13 1.82 0.61 1.17 3.12 5.48 5.30 1.94
1 E 1.17 — 0.17 — — 0.20 0.18 0.14 0.21 0.10 0.11 1.02 0.24
F 0.73 — 0.57 - 1.99 0.41 0.98 0.38 (.82 1.83 1.26 2.09 .93
G 3.10 — 1.50 — 3.47 1.50 2.60 0.80 1.39 4,18 5.62 6.45 2.38
H 1.90 — (.74 — — 0.61 1.16 (.52 1.03 1.93 1.37 3.1 1.17
I (.04 0.10 0.07 0.04 0.15 <0.03 0.09 .07 0.16 0.21 <0.03 0.08 0.07
2 I 0.12 0.08 0.06 G.05 0.11 0.07 0.12 0.10 0.14 0.06 .09 0.11 ¢.09
Al 69 88 4 - 196 73 39 77 85 40 87 — | 64
B 4.1 4.1 2.9 - 4.2 4.7 4.0 4.1 4.2 4.2 4.1 — 4.1
C .63 0.65 0.37 — 0.52 1.17 0.09 .21 0.53 1.36 0.69 — 0.49
D 1.42 1.04 0.87 - .41 0.66 0.67 0.60 0.96 1.92 3.77 — 1.00
3 E 0.41 0.53 0.34 -— — 0.84 0.06 0.08 0.28 0.34 (.56 — 0.29
F 0.73 0.40 0.38 = — 0.25 0.34 0.52 G.65 1.27 1.69 — (.57
G 2.0 1.69 1.24 — 0.93 1.83 0.76 0.81 1.49 3.28 4.46 — 1.49
H 1.14 0.93 0.72 -— — 1.09 0.40 (.60 0.93 1.61 2.25 — 0.86
I 0.11 0.16 0.10 0.10 0.14 0.09 0.10 0.11 0.36 0.28 0.30 <0.03 0.13
Al Tl 93 4 - 206 79 5¢ 79 84 42 84 — | 67
B 4.5 4.3 3.6 4.4 5.2 4.2 4.3 4.4 4.9 4.5 — | 4.4
C 1.72 1.63 1.92 — 0.64 2.16 1,24 0.30 0.21 0.56 1.71 — 0.94
D 1.64 1.28 0.58 — ¢.10 0.97 0.99 1.83 3.4 1.97 3.25 — 1.16
4 E 1.44 1.45 1.71 — — 1.67 .97 0.27 0.20 0.50 1.40 — 0.84
F 0.86 0.51 0.33 — — 0.05 0.30 0.78 2.71 1.11 1.72 — | 0.59
G 3.36 2.81 2.50 — 0.74 3.13 2.23 2.13 3.55 2.53 1.96 — 2.10
H 2.30 1.96 2.04 — — 1.72 1.27 1.05 2.91 1.61 3.12 - 1.43
I 0.12 0.20 0.19 0.15 0.22 0.10 0.11 0.11 0.19 0.17 0.10 <0.03 0.13
Al 8 54 6 — 76 65 60 54 92 27 78 144 59
B 4.2 4.6 3.3 — 4.4 4.4 4.2 6.0 4.4 4.1 4.3 4.3 4.4
C 0.89 (.22 0.51 — 0.35 0.72 0.32 0.19 0.37 0.67 0.75 0.87 0.47
D 1.20 0.89 0.64 — (.69 0.65 0.63 .72 0.82 1.24 2.34 2.40 0.98
5 E 0.62 0.22 0.45 == 0.11 0.41 .21 0.10 0.28 .53 0.56 0.76 0.32
F 0.64 0.29 (.52 - — 0.62 0.39 0.44 0.41 0.74 1.33 1.95 0.62
G 2.09 1.11 1.15 - 1.04 1.37 0.9 0.91 1.19 1.91 3.09 3.27 1.45
H 1.26 0.57 0.97 - — 1.03 0.60 0.54 0.69 1,27 1.89 2.71 ‘0.95
I 0.17 0.12 0.13 .12 0.14 0.07 017 .17 0.23 0.17 0.06 0.17 0.13
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(continuation of Table 1)

month 1982 1983
St. No- Apr. May  June July  Aug. Sep. Oct.  Nov. Dec. Jan. Feb.  Mar. mean
A 127 76 25 — 52 102 29 59 30 40 111 155 69
B 5.0 7.4 4.7 — 4.1 4.5 3.1 4.7 4.8 4.6 4.7 4.4 4.9
C 0.28 — 0.75 — 0.31 1.12 1.26 0.16 0.54 0,31 0.36 1.07 0.50
D 1.60 — - 0.96 0.72 0.57 0.45 4.30 1.65 2.39 1.21 1.22
6 E 0.23 — 0.66 — 0.31 0.80 1.08 0.15 0.47 0.28 0.30 0.97 0.43
F 0.73 — - — .11 0.33 .33 0.23 Z2.44 1.06 1.89 0.93 0.59
G 1,88 — — — 1,27 1.84 1.83 0.61 4.84 1.96 2.75 2.28 1.72
I 0.96 — — 0.48 1.13 1.41 0.38 2.91 1.34 2.19 1.90 1.03
[ 0.17 0.13 0.17 0.05 0.19 0.11 0.13 0.12 0.19 0.16 13 0.09 0.13
A [ 130 74 21 — 49 102 18 70 73 47 101 175 69
B 4.5 4.8 4.0 — 4.2 4.5 4.1 4.8 4.6 4.4 4.8 4.4 4.5
C 1.29 1.00 1.06 — 0.31 0.78 0.33 0.38 0.48 0.70 .86 1.29 (.68
D 1.63 1.82 1.28 — 1.12 1.19 .46 4.64 0.15 1.45 2.82 1.31 1.02
7 E 0.94 0.82 0.71 - .31 0.47 0.22 0.25 0.45 (.51 0.64 1.25 0.52
F 0.95 0.44 0.49 (.55 (.40 0.19 0.36 0.08 0.98 0.93 0.89 0.48
G 2,92 2.82 2.34 — 1.43 1.97 0.79 1.02 .63 2.15 3.68 2.60 1.70
H 1.89 1.26 1.20 — 0.87 (.87 0.41 0.81 (.53 1.49 1.57 2.14 1.00
| Q.37 0.24 0.20 6.23 0.34 0.24 0.22 0.24 .34 0.29 0.29 0.19 0.26
A 135 93 24 — 39 106 20 87 33 45 103 167 75
B 6.0 5.3 6.2 4.9 5.1 5.0 5.5 4.8 4.9 5.0 5.0 5.2
C 2.55 (.90 0.43 - 0.67 0.58 0.35 .06 0.15 0.52 0.36 0.77 0.46
D 1.49 1.53 0.95 — 1.96 1.01 0.78 0.86 0.20 1.09 3.09 2.30 1.15
3 E 2.01 0.85 0.31 — 0.41 0.30 0.25 0.05 .14 0.43 (.23 .74 .35
F 1.02 0.47 0.52 — 0.73 0.40 0.45 0.75 (.12 0.64 (.65 1.83 0.57
G 4.04 2.43 1.38 2.63 1.59 1.13 0.92 .35 1.61 3.45 3.07 1.61
H 3.03 1.32 0.83 — 1.14 0.70 0.70 0.80 0.26 1.07 (.88 2.57 0.92
I 0.21 0.24 0.18 0.11 0.19 0.16 - 0.14 0.22 .18 0.16 0.16 .17
A | 104 93 22 — 130 85 11 84 92 56 89 172 75
B 4.5 4.5 4.0 — 4.6 4.6 4.2 5.1 4.6 4.5 4.6 4.3 4.5
C 1.05 0.61 0.25 — .37 1.11 0.83 0.21 0.55 0.42 1,46 1.63 0.63
D 1.44 1.47 0.67 — 0.7¢ 1.34 0.85 0.95 (.84 2.02 5.02 4.04 1.39
9 E 0.89 — 0.17 — 0.11 0.82 0.69 0.20 .41 0.38 1.26 1.35 0.47
F 0.81 0.28 0.33 — 0.23 — 0.47 0.85 0.09 1.25 1.42 1.48 (.53
G 2.49 2.08 (.92 - 1.07 2.45 1.68 1.16 1.39 2.44 6.48 5.67 2.02
H 1.70 - 0.50 — 0.34 — 1.16 1.05 0.50 1.63 2.68 2.83 1.00
I 0.07 0.13 0.07 0.05 0.16 0.13 0.10 .11 0.17 0.10 0.11 0.13 0.10
A 102 92 10 — 66 46 5 66 104 31 71 129 H4
B 5.0 4.7 3.4 — 4.5 4.3 5.2 5.6 4.5 4.7 4.2 4.6 4.6
C 1.49 0.86 0.34 - 1.12 0.83 0.62 0.63 0.35 0.92 0.70 .85 0.73
D 1.63 1.50 0.60 1.27 0.76 0.65 0.81 1.06 1.85 2.20 3.18 1.24
10 E 1.15 0.82 (.28 - 0.72 0.53 (.49 .39 0.32 0.01 0.57 0.75 0.38
F 0.91 0.46 0.26 — 0.11 0.37 (.37 (.56 0.48 (.58 1.30 1.16 0.49
G 3.12 2.36 0.94 — 2.39 1.59 1.27 1.44 1.41 2.97 2.90 4.03 1.97
H 2.06 1.28 0.54 — 0.83 0.90 0.36 0.95 0.80 0.5% 1.87 1.91 0.87
I .09 0.08 0.06 0.06 0.06 0.10 0.09 0.09 0.18 0.10 0.12 0.14 (.09
A 101 82 11 98 85 26 74 83 41 98 149 69
B 4.8 5.0 4.4 - 4.4 4.7 4.7 4.9 4.5 4.6 4.5 4.5 4.6
C 1.10 0.73 0.52 - (.46 0.88 0.50 0.22 (.34 (.66 0.62 1.06 0.58
[ 1.49 1.33 (.81 0.82 0.91 0.76 0.77 (.89 1.74 3.21 2.49 1.22
mean [ 0.83 0.68 ¢.41 0.26 0.56 0.33 ¢.15 (.29 0.23 0.49 .45 0.41
F 0.81 0.40 0.41 0.36 0.30 0.39 0.53 (.44 0.99 1.30 1.40 0.58
G 2.59 2.06 1.33 - 1.28 1.79 1.26 (.99 1.23 2.40 3.8 3.55 1.80
H 1.64 1.11 0.82 - 0.63 0.86 0.72 .68 0.73 1.22 1.79 2.35 0.99
1 0.12 0.14 0.11 0.08 0.16 0.10 0.12 0.12 0.21 0.16 (.11 (.10 0.12
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Table 2 Yearly changes of sulfur oxides
Unit : mgSO./day -100emPbO,

year
1978 1979 1980 1981 1982
St. No.
1 0.12 0.11 0.10 (.09 0.07
2 0.10 0.1 0.10 0.08 0.09
3 0.19 0.20 0.15 0.16 0.13
4 0.21 0.21 0.16 0.13 .13
5 0.18 0.19 0.16 0.15 0.13
6 — 0.18 0.16 0.14 0.13
7 0.44 0.35 0.27 0.25 0.26
8 0.22 0.19 0.20 0.19 0.17
9 0.14 0.14 0.12 0.1 0.10
10 0.11 0.10 0.09 0.10 0.09
mean | 0.17 0.17 0.14 0.13 0.12

2 WA Y

{month}
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Table 3 Monthly changes of sulfur oxides
(Mean of five years ; 1978~1982)
Unit | mgS0,/day - 100cntPbO,
month
Apr. May June July Aug. Sep. Oct. Nov. Dec. Jan. Feh. Mar.
St. No.
1 0.10 0.10 0.09 0.10 0.11 0.09 0.09 0.08 0.11 0.09 0.08 0.09
2 0.13 0.10 0.10 0.07 0.11 0.09 0.10 0,12 0.11 0.07 0.09 0.09
3 0.18 0.14 0.13 0,11 0.15 0.11 0.11 0.11 0.29 .25 0.29 0.18
4 0.23 0.21 0.27 0.23 0.23 0.16 0.14 0.11 0.13 0.12 0.12 0.11
5 0.19 0,14 0.13 0.13 0.14 0.15 0.17 0.18 0.23 0.20 0.16 0.15
6 0.18 0.14 0.17 0.14 0.18 0.14 0.17 0.15 0.16 0.15 0.14 (.12
7 0.3 0.34 0.30 0.33 0.36 0.27 0.29 0.26 .29 0.29 0.33 0.26
8 0.24 0,21 0.19 0,17 0.19 0.19 0.20 0.19 0.23 0.17 0.19 0.19
9 0.10 0.13 0.10 0.08 0.12 0.14 0.13 0.13 0.16 0.12 0.14 0.1
10 0.10 0.09 0.09 0.07 0.07 0.10 0.11 0.11 0.15 0.09 0.12 0.09
mean 0.17 0.15 0.14 0.13 0.15 06.14 0.14 0.14 0.17 0.14 0.15 0.13
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Appendix 1  Monitoring results of dustfall in Nagasaki City and Sasebo City
Unit : t/ke’+month

maonth | 1982 1983 ]
St.No Apr.  May  June  July Aug. Sep Oct Nov Dec. Jan. Feh. Mar mean
11 3.5 3.3 1.8 —- 3.5 2.7 3.0 3.3 2.7 2.3 4.3 3.6 3.0
12 2.8 2.1 1.4 -— 4.1 3.0 1.5 2.2 2.4 1.9 5.7 3.0 2.5
13 3.3 3.2 - 5.0 3.6 2.5 3.2 3.0 2.2 5.7 5.8 3.6
14 3.4 -— 2.8 - 5.7 3.5 2.9 4.7 3.8 2.1 5.2 4.1 3.7
15 2.4 3.8 2.4 — 5.0 4.6 — 2.7 3.5 2.9 4.2 3.4 3.4
16 - = — — 5.9 3.5 3.9 3.7 3.7 6.7 5.2 4.5
17 3.1 2.5 2.7 - 5.5 36 2.4 2.5 3.0 2.6 4.9 5.8 3.3
18 3.5 2.7 — — 7.8 3.9 2.2 2.9 3.1 2.1 4.7 3.4 34
19 2.8 3.1 2.3 — 5.3 4.1 1.9 2.1 2.7 2.6 3.4 2.8 2.9
20 3.3 2.4 2.1 — 4.2 6.0 2.4 3.3 3.0 1.7 4.5 3.3 3.1
21 2.7 2.4 1.9 — 3.7 3.7 2.2 2.5 2.4 1.6 3.4 2.9 2.6
22 3.2 3.1 2.4 - — 3.9 2.2 2.3 2.7 2.2 5.0 3.6 3.0
24 5.5 1. 2.4 — 3.8 2.6 1.5 1.7 1.4 1.9 2.8 3.9 2.4
25 5.3 3.5 5.8 3.9 6.6 3.7 5.7 3.6 3.0 .6 6.1 4.6
26 17.0 7.7 6.9 - 6.2 28.1 21.7 6.7 6.5 11.7 13.0 10.4 10.8
27 7.8 4.2 3.1 3.7 5.6 3.8 6.0 2.6 2.8 4 1.6 4.2
28 5.5 2.9 2.5 — 3.8 2.8 1.8 2.4 2.0 2.4 .9 5.7 3.1
29 5.6 2.5 2.3 — 11.3 4.9 3.2 6.5 3.2 3.3 5.8 6.4 4.5
30 5.3 3.2 2.6 5.9 4.3 3.3 3.3 2.0 3.1 - 5.4 3.6
31 9.8 9.3 5.4 9.8 13.0 5.9 11.6 4.6 - 15.1 8.7
32 4.9 3.9 4.4 6.8 4.6 1.9 6.3 4.1 4.2 5.2 9.2 4.9

Appendix 2 Monitoring results of sulfur oxides in Nagasaki City and Sasebo City
Unit : mg SO,/day«100cw’ PhO,
month | 1982 1983
mean
St.No Apr. May  June July Aug. Sep. Oct. Nov. Dec. Jan, Feh. Mar.

11 0.12 0.13 0.15 0.05 0.05 0.12 0.1% 0.15 0.13 0.13 0.12 4,13 0.11
12 0.27 0.23 0.20 0.11 0.23 ¢.28 0.26 0.22  0.20  0.20 0.21 0.30 0.22
13 0.09 0.10 0.08 0.06 0.07 0.06 0.08 0.08 0.09 (.11 0.1¢ 0.10 0.08
14 0.19 0.13 0.13 6.07 0.1 0.13 0.13 0.10  0.24 0.27 0.22 0.26 0.15
15 0.20 0.20 0.16 0.08 0.08 0.13 0.18 0.12 0.20  0.27 0.26 0.22 0.16
16 -— — - - — 0.13 0.18 0.19 0.30 0.35 0.25 0.21 0.22
17 0.29 0.31 0.24 0.18 (.24 0.15 0.19 0.21 (.31 0.34 0.33 0.29 | 0.25
18 0.15 0.20  0.14 0.16 .12 0.13 0.16 0.15 0.40 0.39 0.42 0.26 [ 0.20
19 0.14 0.17 0.11 0.09 0.13 .10 0.13 0.13 0.15 .17 .14 0.17 0.13
20 0.05 0.07  <0.03 .03 0.06 0.04 0.05  0.04 0.05 0.04 0.06 0.07 | 0.05
21 .21 .25 0.23  0.12 0.12 0.14 0.18 0.16 0.23 0.26 0.25 0.26 | 0.19
22 0.15 .16 (.13 0.07 0.13 0.11 0.06 .15 0.32 0.36 0.30 0.18 0.15
23 0.12 0.12 0.14 (.10 0.09 .10 0.11 0.13 .13 0,11 0.12 0.13 0.12
24 0.13 0.12 0.16 011 0.08 0.12 0.13 0.14 0.15 0.15 0.16 .19 0.13
25 0.14 0.10 0.14 .09 0.14 0.09 0.09 (.12 0.14 0.13 .12 0.15 0.12
26 0.07 0.06 0.10 0.06  0.04 0.05 0.06 0.07 007 0,07 0.08 0.09 0.07
27 0.10 0.09 0.12 0.04 .05 0.67 0.07 (.10 0.0% 0.07 0.09 0.11 0.08
28 0.15 0.11 0.15 0.11 .08 0.13 0.12 0.13 0.13 0.13 0.17 0.17 0.13
29 (.24 0.18 0.21 0.16 .13 .15 .13 0.16 (.23 (.26 0.32 0.30 0.20
kit .10 0.10 0.13 0.11 0.05 0.08 0.07 0.09 (.09 (.08 0.11 0.12 0.09
31 (.09 .07 0.0% 0.06 0.03 0.07 0.06 0.10 0.11 0.09 0.10 6.09 0.08
32 0.08 0.07 0.10 0.06 0.03 0.05 0.08 0.09 0.08 0.07 0.08 0.08 0.07
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Sediments in Omura Bay

Koichiro KATSUKI, Haruhiko KAWAGUCHI,
Masashi HAMARE, and Masaaki NISHIKAWA

To clarify the mechanism of material circulation in semi-closed water area such as inner bays, lakes, and
ponds, it is necessary to know the quality and quantity of sediments settling to the bottom. The resuilts of
the sediment quantity were described in previous paper. In this paper, the results of the sediment
quality were described. Sediment collections at 5m above the bottom by sediment trap were performed
four times from October 1980 to July 1981 at six stations in Omura Bay. The sediments were looked at

through a microscope, and the concentrations of carbon, nitrogen, phosphorus and silicon in them were

measured.

The results were summarized as follows:

1. Many fecal pellets from zooplankton and remains of diatom were observed in the sediments.

2. The concentrations of carbon, nitrogen and phosphorus in the sediments were high (250, 30, 2.5 mg/g)}

in spring and summer, and low (51, 5.7, 0.83 mg/g) in winter. And they were high {180—190, 22—24, 1.9
—2.0 mg/g) at central and east stations of the Bay, and low (81—120, 7.5—15, 1.1—1.5 mg/g) at north
stations, Both C/N ratio and N/P ratio in the sediments were about 10.

3. The concentrations of silicon in the sediments were high (0.29 mg/mg) in spring, and low (0.14 mg/

mg} in autumn.

4, The concentrations of carbon, nitrogen and phosphorus in the sediments had good correlations with

each other, but silicon had not correlations with them.

Key words: Sediments; Semi-closed water area; Carbon; Nitrogen; Phosphorus; Silicon
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:

Kawatana

Isahaya
Tokitsu

Fig. 1 Location of sampling stations in Omura
Bay.

mark ﬂ A

water surface o float

float

j sediment trap
; ; anchor

bottom
Fig. 2 An apparatus for collecting sediments.

Tabie 1 Analytical method

Item

Method

Total organic carbon (TOC)

Total nitrogen (T—N)
Total phosphorus (T—P)
Silicon (Si)

Beckman Toshiba Model 102 A

Kjeldahl method

HNO,— HCIO, digestion Mo. blue method
Alkali fusion method

LT, S S EHEORICEET 2 0L LT, 74
FIT DV T UM EIT o 700
SpiF AT Table 1i0RT & 50 Th B,

BRI UEE
(1) RO NE

KATE THRE SR E B TR L T L
fzb 0% Fig. 3—1, 3—IIWRLT,

Yo R ARG Z peph THESE Lo MR T 2L T, B
Sry b ricdko T s 7 4 — Aty bR
) HEE RN EBRNTV S,

A BT BB L, Fig 3 1WWRT &K
W RahakFrSEBE LN, £/, Fig. 3 -1
Y LS o HEERLEE RS,

(2) RO RSE, EFE, U ORE

HERASIC BT AN RS, EE, U yORE
WL T, BEYORGEIC BT S, MUOMOPIEIC
B AT — &85, 03K S YO FEE MMM O LY
WHT 2T —F R ERAeREE, WL REN
30~120mg/g, EFEH 3 ~13mg/g, V(U X IIEEH

DT — 7 D &H) 0.4~1 . 4mg/g BETH 5,

SEAFE CHEES N B RS, 3, V0
erE a7 i3 Table 2R L7248, BO(I0R) &% (1
H) ORISR SCEMEY T s s, B (4F) LR
(7 B) ikl L D S o e

ZIEHOZEHTOEE (6 HhaDFigfE) oEbE &
Dbl aabinse7bLizb 0% Fig. 4175
L7z,

FRICLBYE, REBEHCE»SEICEHWERAR
B, RELZEEIITEiCR&L250mg/g, 30me/g BT
L, Uit 4 Bw2.5mg/g #RLT 0, ZRICHLT
KICRIEC, 1 BidRESSImg/g, EHEAD.TmE/g,
Y 30.83mg/g i b —REVWETH -7,

ZoT, REEBOEEICEY A /IEEORE - OBME
oWl AL E, AAENBGTAEEOEEC
RIEY, AFEORE TEE, #H#, U e bt
i L 2L AL, COD (EERTO Cid#lE
LTz w) #322~45mg/e, T —NH2.6~3.3mg/g,
T —P#30.66~0.8mg/g TH 7,

ok, wEghORE S5, U rORERE
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I. Jan. 1981 5t 2 X100

Fig. 3 Microphotograph of
BEHOTh (LD, TOMOZEHIC  Table 2
RENIDELEZ2EWIFERTE-T,

I, Apr. 1981 5t.1 X100

the sediments in Omura Bay.

Concentrations of total organic carbon (TOC), total
nitrogen {T—N)} and total phosphorus (T—P) in the
sediments.

SR Ak b D& Fig. 5 wRLiz, BD Date Sampling station
i £ OEHS (St 4, B) T <, MOILE 12 8 4 5 6 Men
(St. 1, 2) ¥ ERE (St 6) T{ELERES Oct. 1980 | 110 110 130 78 180 73 110
Boh, RELYVESLETRLE S, BY o Jan. 1981 73 39 30 9% 30 40 51
s St 1 DR 2 BEERL Tk, &0, % (mg/g) |APT1981| 0 160 260 150 270 58 160
. — Jul. 1981 | 69 180 310 390 270 290 250
St 4 TRLES, S 1D 3EMEERL
oo b= fé Mean | 81 120 180 180 190 120 150
YA
L‘/’\J:@J: 5 5:, (‘;t%%[@fj)%%ﬁﬁ@ﬁ%xﬁi OCt. 1980 4.6 9.2 12 79 11 7.1 &.6
pr. . .
rihino s, IOk RBRE ¥Ry (mg/e)
1. 1981 |8.8 2 47 32 38 30
2, B OB T LERYEN TS hllwean o I; ?2 o 92 U 17
BB, Riix (HEEe) EEmsEiE oot 1980 " s 10 068 098
ct. 0.62 0.90 1.2 1. . : .
EHs LD EELSNL, F1ERETEIA
o OB E L % BDE. BEROERIS TP Jan. 1981 (1.3 0.35 0.59 1.6 0.52 0.61 0.83
\ (ng/g) |APr-1981]1.3 2.9 2.9 23 5.0 089 2.5
BolpEL LD, JulL 1981012 1.7 1.7 2.5 1.4 3.3 2.0
(3) WEMFORSE, ER, U OHERLT Mean [1.1 1.5 1.6 1.9 2.0 1.4 1.6

SEAFBTE N LEEERORE LS
Fokt (C/NLE), slugge) >0kt (N/PLH) %
&L T Table 3R/ L7,

B hD NI 2T REFSONEEM G
TT.5~9. 7L ) {E%E, —FHHEYHONE T8.6~10.4
EnS{EEETED, wihb C/NEF1REIERTH -
mELTWwA,

ANETH YO C/N Eid St 1 TI0A
24k REWENAORE OO, FOMBIEOEE
S, FHMETIRO STH T,

W N/PHiz>WTHZE, THCES 6MEDY
BTl6->TED, —HFLRICELT.0RTL T,
g, 2HOFHTERIITH -7,

PlEDZ &y, BT ORE, 2%, U OMK
el AT (CI N P=)100:10: 1 :&2 3
IEMTES,

{4) HwBEhOrAROEEE

RN AU OO IR & TR AR AR S & IR RS T 43
i, TRENOY A FDEHEERD, HiFEK>VTE
0.32~0.33mg/mg, HE DT id0.25~0.26mg/mg
TholrkLTws,

SEEs i ANBEORBERhO 1 FOEE
Table 4 W R L4 H, THO—HO T~ g
T, o OEEERS LD 25BN ENER T,
JEIHTH L L (10H) CEEREBL L OHEBIS S
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3000 30¢ 300, 30p 13
Jati} =it =11 - = 2
E|E E ?E g
§ Z\ il Q i A T—N A
& & [ e
200t 20p 200 20} I'-P_g {2
"
TOC
[m]
5
100F 10F wob wp 7 11
[s]
O OSE Tan Apr Ju ot O 0
1980 1981
Fig. 4 Seasonal changes of the concentra- Fig. 5 Concentrations of total organic carbon
tion of total organic carbon (TOC), {TOC), total nitrogen (T—N) and
total nitrogen (T —N) and total phos- total phosphorus (T — P) at each
phorus (T—P). station.
. - . nrs, & (48) 1R%<, HEEOEESS
Table 3 C/N ratios and N/P ratios in the sediments. DT LA DL % 1 MR
7Y ~ L WinEE 2 o e j=3 N
Sampling station it, BHiAE $0.18~0.23mg/mg THE
Date 1 2 3 4 5 6 Mean
ERA SR o,
Oct, 1980 | 24 12 11 9.9 16 10 14 (5) AIEEEOELE L &
Jan. 19811 9.9 13 10 7.4 7.9 95 9.6 Table 5213 TOC, T—N, T—P o
C/N |Apr.1981| 7.8 7.3 9.6 5.4 6.8 11 8.0 ’ ’ T
3 T iE I I | ;7: 25
L 198l | 7.8 67 11 8.3 8.4 7.6 83 | FEAEOXABMOMEAMETL
Mean |12 9.8 10 7.8 9.8 9.5 9.8 [
Oct.1980| 7.4 10 10 6.1 11 10 9.1 TOC, TN, T—POR
CL. . . .
BZAiA 5, o TOC T — NIGHERR
Jan. 1981 5.7 86 5.1 8.1 7.3 6.9 7.0 HOM0_ 934 & 2 L RIS s 72 PLICHS
N/P |Apr.1981| 6.9 7.6 9.3 12 8.0 6.1 8.3 : EN o T2s
Jul.1981| 7.3 16 16 19 23 12 16 LTy A RiFOEE & OHMAEC, oo
Mean | 6.8 11 10 11 12 88 9.9 THTOC EOBRIF0. 302 FERITES, 7

Table 4 Concentrations

ments.

of silicon in the sedi-

5t Ko
Date

Mean

Oct. 1980
Jan. 1981
Apr. 1981
Jul. 1981
Mean

0.0% 0.
0.23
0.37
0.19

0.22

.11
0.25
0.24

(.14
.14

0.15
0.23
0.21
0.30
0.22

0.16
0.21
0.39
0.16
0.23

0.20
0.19
0.22
0.19
0.20

0.
0.
0.

0.25

0.18 0.20

14

0.21

29
22
21

Table 5 Correlation coefficients between total

organic carbon (TOC), total nitrogen
(T—N), total phosphorus (T—P) and
silicon.

TOC T—N T—-P Si
TOC 0.934 0.695 0.302
T—N 3 0.833 0.453
T—-P * 3 0.592
Si oK i

% significant at 1% level
# ¥ significant at 5% level
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Water Qualities of Omura Bay by Automatic

Monitoring Station

Noboru NISHIMURA, Haruhiko KAWAGUCHI, Masaaki NISHIKAWA,

Kazumi YOSHIDA, and Tokio OGATA*

In March, 1982, marine pollution monitoring station was established at Kikitsu off shore in Tarami Town

as a part of water pollution control measures in Omura Bay and continuous surveillance was carried out.
Then the establishment of second station at Dozaki off shore in Nagayo Town in 1983 was planned.
Measured items were water temperature, pH, DO, Turbidity, Cl- and absorbance of ultra violet ray (254

nm) —visible ray (UV—VIS].

The results were summarized as follows;

1. Automatic measuring system in marine area had various problems under natural condition and

oparation rate was from 709% to 809, therefore the measurs of system maintenance must be considered.

2. In comparison between automatic analysis and manual analysis by official method, DO and Cl- had

high correlationship, the coefficient was 0.75 and 0.96 respectively.
Coefficient between (UV —VIS] and COD was 0.48, this value was affected by various factor.

3. Continuous surveillance recorded the changes of sea water guality when localized torrential downpour

lashed Nagasaki Prefecture on July 23, 1982

Key words: Marine pollution monitoring station; System maintenance; Comparison between automatic

analysis and manual analysis;
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®3 HEUERRCHUIFEHE

°‘C H o] o ol (abs)

A8 | PP orsE | DO S Uv-vIs
EERS | 206 | 296 | 296 | 295 | 296 263
B & = |81.1)81.1|81.1(80.8(81.1 72.1
¥ ¥ (18.2| 8.3 1.7 | 7.3|17200 0.050

B A fti|29.7] 8.6 9.3| 9.7 | 18400 0.115
7o/ fE | 7.8 7.2 0.4 3.4 (7900 0.022

RES 27| —| 10| — —

#EigAkig, pH, BE, DO B LU ClHEEASBORGEE T,
RYIOBRAFCL2EE PRI T UVERT0%T
Hol,

AEERE, FHETR? L REERORBR - EIFE—
OIERAERL TV 3528, pH, ClHRE O H/ME (7.2, 7,900
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Polltion Load by Effluent Classification in Domestic Waste Water

Yoshiyuki KAWAGUCHI, Tsuyomi BABA, Masaaki NISHIKAWA

Kazumi YOSHIDA, and Tokio OGATA*

Domestic waste waters are major contributor of water pollution in public-use water areas, especially in

urban areas and semi-closed water areas such as Omura Bay in Nagasaki Prefecture.

This research intended to clarify the character of pollution lead in domestic waste water.

The wast water was classified into the effluent of kitchen, bathroom, and laundry except nightsoil.

The results were summarized as follows:

1. The daily drainage volume of the waste water was 655 1/day (131 1/day capita}, and corresponded to
83.3 % of the volume of city water used (157 1/day capita).
2 . ‘The volume of kitchen effluent was less than 50 % of the drainage volume.
3. The pollution load of $5, COD, and BOD in kitchen effluent amounted to 72 %, 84 %, and 79 % of total
85(99 g), COD{165 g), and BOD (106 g) in the waste water, respectively.

4. Inthe case of using phosphorus-containing detergents for home laundry, phosphorus in laundry effluent

was 3.3 g and that in other effluents was 2.2 g.

5. Kitchen effluent was main cause of the pollution load in the waste water, therefore the countermeas-

ures against kitchen effluent must be censidered for the reduction of the pollution load.

Key words: Domestic waste water; Pollution foad, Phosphorus containing detergent
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Quality of Bupleurum Root Cultivated

in Nagasaki Prefecture

Masayo KUMANO and Seisuke TERADA

Buplewrum root is a well-known and very important crude drug in traditional Oriental medicine. In
Japan, the roots of Mishima saiko {Bupleurum falcatum 1.) have been used as a source of this crude drug.
Saikosaponin -a and -d in methanolic extracts of the roots treated with acid were quantitatively converted
into Saikosaponin-b;,, and -b, (dienesaponins) respectively, and they have absorption maxima at 240
~250nm. This procedure was applied to pharmaceutical evaluation of Buplewrum roots.

Mishima saiko sowed in late February~March 1981 were harvested in June and Octohber 1982 in
Kamigoto district and in July 1982 in Hokusho district.

The results were summarized as follows:

1. The saponin content in Mishima saiko roots of Kamigoto district was 1.099%, and that of Hokusho
district was 0.94%. Judging from the other report (Japan growth Mishima saiko 0.99%, Wasaiko 1.159,
and Korea growth saiko 0.19--1.059%), Mishima saiko of both districts was good in quality.

2 . The ratio of saikosaponis-a and -d (1.2 : 1} was similar in both districts.

3. The variation of saponin content by harvest-time was not recognized,

Key words: Saikosaponin-a; Saikosaponin-d; Mishima saiko
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Residual CNP in Bupleurum Root and Soil

Masayo KUMANO, Soyo NOGUCHI,

Hakaru BABA, and Seisuke TERADA

Regidual CNP [herbicide: 1, 3, 5-trichloro-2-(4-nitrophenoxy) benzene] in Buplerrum root, infusion of

Bupleurum root, and soil of CNP sprayed herb garden was measured.

The results were summarized as follows:

1. Analytical method of CNP was investigated and the recovery was 101%.

2. Residual CNP in Buplenrum root cultivated on the garden was 1.02~1.36 /g,

3. Buplewrum root (3g) was infused into 500ml of water, then the infusion was concentrated to 250ml. The

root liguated out CNP 0.05¢g/g.

4, Residual CNP in the soil was 0.104~0.372ppm {0~bcm in depth} and 0.024~0.160ppm (15~20cm in

depth).

Key words: Residual CNP; Herbicide; Bupleurum root; Soil
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Detecting Sensitivity and Technical Simplicity of Three
Different Methods for Kanagawa Phenomenon Test
of Vibrio parahaemolyticus
Wagatuma’s Medium Test, Modified Elek Test and
Reversed Passive Immune Hemagglutination Test

Hidetaro NOGUCHI, Seiichi UEDA, Shozo TANAKA,
Syuzo ISHIZAKI, Yoshimi CHUMAN, and Kazuto NAKAMURA

For the detection of Vibrio parahaemolylicus, detecting sensitivity of Kanagawa phenomenon test methods
such as Wagatuma’s medium test, modified Elek test and reversed passive immune hemagglutination
(RPHA) test were examined. A total of 70 strains of V. parahaemolyticus, viz. b0 strains isolated from
patients and 20 strains from foods responsible for several outbreaks of food poisonings, were used as test
organisms. The results were summarized as follows:

The tested strains were divided into 53 positive, 13 negative and 4 questionable by the Wagatuma's

medium test, while 55 positive and 15 negative strains were indicated in both the modified Elek and RPHA

tests. The four questionable strains in the Wagatuma's medium test were clearly classified into two

positive and two negative using by the latter two tests. Thus the detecting sensitivity of the modified Elek

or RPHA tests is better than that of the Wagatuma's medium test. For the technical simplicity, the

modified Elek test was most advantageous.

Key wards: Vibrio parchaemolyticus; Kanagawa phenomenon test methods
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Table 1  Detected results of Kanagawa phenomenon for various serotypes of Vibrio parahae-

malviicus

Number W,

M. E. RPHA

Source Serotypes of
strains N.

Z
f»
=
4
o
=

01 : K56
01 : K38
01 : K60
03 : Ko7
03 . K59
04 : K4
04 : K8
04 : K9
04 : K10
Patient 04 : K11
04 : K34
04 : Kbb
04 : K63
05 : K60
056 : K68
011: K36
011: Kbl
03 : K°* |
04 ; K?*

0 = = = = s R e e N D

o
—

— o W = = DN

[ T N I S (G R
o =] sk e = NN =
N . T S R g

11 1

e e e s Y= Te =]
L e T )
— W = = DN = O

Total

[ %3]
[=3
%]

46 p 0 48 2 0 48

01 : K38
01 : K6l
02 : K28
03 : Kb
03 : K37
03 : K57
04 K8
04 K13
Food 04 : Kbb
(H1: K36
011: K51
01 : K?*
02 : K?~
03 : K7~
05 ; K?*
011: K?*

[ R

S W

1
1

LA D e e S T I N T N T N = T R T
—

—_ = e
— e

— DD e e
[ T I

Total 20 11

2

7 13 0 7 13 0 7

W. M. : Wagatuma’'s medium test, M. E. : modified Elek test,
RPHA : reversed passive immune hemagglutination,

N.:negative, Q. : questionable, P. : positive,

7z, AGER0MOELEMEIC L 215
BT R, BRHELIRR, HIETRE 2R TH A8, Elek B
HER U RPHA STl 7 6k, B3k E 0, kIR
Wik THEARE E Sk 2R TR b BT s HIE S,
FIETRERE I e da o Fry

FAMEHTIOED S 5, RPHA BRI L DB L HE S 1
7-50BR O EEHEE Y, Table 2R3 50 8E A2

1,024 L T8 0D, BEEMS12EER LI L DHBIT
HThRbERo T,

7z, T0BRD S 5, BEGHIE THETEETH 70 4
HEk L MoBTok o nwTiz, Table 1 iim+ L3
o, MERAFHAZFNR-THTE, IEEECLLH
EERETRTE—THo 7,

RE®S I, MBEHE TR T & 4wkl Ot #bk
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Table 2

Determination of Wagatuma’s medium test, modified Elek test and RPHA

test for detecting Kanagawa phenomenon of Vibiwiv parahaemolvticus

Wagatuma's medium test Modified Elek test RIPHA test
Deter- Nuomfber Deter- Number Deter- Nugﬁfber HA
mination straine mination strains mination strains titer
5 8 X
14 16 %
) 32%
64 X
Posi. Posi. Posi.
osi 53 0s1 128 %
2 256 X
17 512 %
8 21,024 X
Q A Nega. Nega. 2 <2X
ues.
Posi. Posi. 2 8%
Nega. 13 Nega. Nega. 13 <2X
Posi. : Positive, Ques. : Questionable, Nega. : Negative,

HA titer : Hemagglutination titer,

i %, RPHA i & D BERECH L D DEHE» S
ML Twv s, Hor OB L 7 HERhE TEEDLS
BRiC DV Ti, Elek ikt RPHA 3 Tl i
e E oz,

T B.Kavrer™id, nitBVES IR S0 & JERE MR i
ERENCIIRZ DO TH D Z e FWETEROALERT
ML THD, e 0EER L7 Elek R0 RPHA &
Tl & BE s LBk, MEVEESIEEEERT
HotrkBbhnb,

oz, FHYEUKE2LHHEL T3 L5,
Bx b, BEEMETHETRECH > LW DL T,
Elek 253 K U RPHA STl SR L MR KB § 2
ZEMWTEN,

KRE™S I, REEHEIC L 58RI RRFERICLE
LIHAEBMBORES 2, lug/mlE#HEL T30,
A2 OFRE L RES MR & S HETRERD 5 B,
Elek Z5 ik K of RPHA #% Tild S\ S M B A 4 & H)E &
nrz 2 BRI, TBAMEEMAEREER D lug /mATTH -
oD EEZHND, ‘

F 7o, KHE'™S I RPHA i & 5SS m#E oM
B Ing /mlTHs ERELTED, RPHA BE—
L 7z i A58 & iz Elek &k HRE &, RPHA i
CFAREOEBRLBETHL LB,

(2) #f OB

B 0D FE LA E T 4 5 Elek 255 B 0f RPHA #:42
e LT, FEEIMIER I MEROK S - MENFEGRIEMD
BUEREL, MAT, [EHEFEOREE:, RESICE

MaiF L hEsetulu3BERaNE L,
Elek T3 6 Lot 2 M L, BRRETRIE
REOHEFHATIRTH D, MEEININREMRE L FHRIC
Bz TESCHHTE, B THETH- 7,
RPHA #%i, BEHEORLTBIRERY <A 725 4
Y—BEi L s THELEE L, HBRERESMO 2 REk
WHELTEL{RETE- 2,

& 7o, HEEE L 0 b Elek TS, —FREBM T3
I EBOBERERFICRET 2 2 LTS, ZFEs
Lo,

i ¢ o

Tz i, 70BOE# E 7 U 4 F BT, #EIERER (I
ETRINEE) DT TH 5 BT HE, Elek Z8EMLT
RPHA ZDHIEE L& EOREMEC O THES
L, ROBREE:.

(1) HaAMEhEORMBEER, EekZEREUT
RPHA SEAREZME L D N TW ],

(2) HMEEDOEEMNZ, Elek ek TLE ik R o
RPHA LD S ER T2,

(3) B 7V RPEBOC BT 5 RFEMEETD
Reciik ok Br ORI E R BERE I 2w T id, RPHA & % 72 1 Elek
WET, MEAMBENEESRETBERRE T 2L0EZRD
120

Elek ZEBHHFZER OS2 REE 22V AR
ML ARBEMEFROATEREAEm#HERE, U,
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Biological Survey of the Rivers in Nagasaki Prefecture
(Report No. 5)

The Kawatana and the Daijogo Rivers in 1982

Syuzo ISHIZAKI, Yoshimi CHUMAN, Kazuto NAKAMURA,
Noboru NISHIMURA, Masaaki NISHIKAWA, and Kazumi YOSHIDA

The benthic communities of the River Kawatana and the River Daijogo were investigated in June and
October 1982, with a view to evaluate biologicaly the change of environmental conditions.

In the River Kawatana, the river bed was covered with accumulation at all stations same as last year.
The prevalent species were Buefis spp. and Hydropsychodes brevilineata at all stations. The values of CA
index were relatively high as a whole, this shows that community composition is similar to each other at
all stations. The water quality based on biotic index, pollution index, and the dominant species belonged
to B-meso-saprobic state except St. 2. Therefore, we may conclude that the fauna in the River Kawatana
was influenced significantly by accumulation, caused by the drainage of ceramic industry and outflow
water from rice fields.

In the River Daijogo, the water quality at the 5t. 1 and 5t. 2 belonged to oligo-saprobic state. But in spite
of the short distance between these two points, similarlity of the community composition between these
successive points was very low and the dominant species at the St. 2 were tolerant species for organic
pollution. This may suggest the influence of suspended solids from a quarry. The heavy influences of the
organic pollution were recognized in the fauna at the lower reaches.

Key words: Benthic communities; Water guality; Dominant species; Organic pollution
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Fig. | Number of species of aguatic macro-invertebrates in River Kawatana.

HEwziw, S8MEEEA2 L, 250V E (B
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Tahble 1 The species in the order of number
and the respective number proportion
(%) to total in the River Kawatana.

AN 1982 4 6 A (%) 1982 £ 10 H (%)
ag Y ulf 27| asFavli 66.4
1 IHFFLRIESS 199 | vuyoagIhrey | 1.3
vy ATy | 143 T AAY 6.2
aKFLw T (527 |asr o 38.0
2 | aAasurg 5.7 axrewrres 504
ED=#Z%y0y | 83229 4EHH 9.9
AKFFyerEr T |82 |aFF v bEr T |24
3 | aaruvlg 19.1 | axvavE 23.8
2729 A RS 104 |voy=svaroy | 7.1
A S RAEr 7 (618 | aFF ey s (417
4 | aarurld 25.9 | asravh 21.9
220 A RS 3.0 | =2y HEESR 10.4
AFFY LR IEYT |67.2 1 a5 0vIm 35.2
5 ahy g 14.5 1 A VA ESH 28.1
I ALY 6.2 | T ALY 19.4
dHFFYRIES 7 |56.6 | aHy Ovhn 46.0
6 2.2 Y AR 15.4 | = AV AEH 15.8
aH R 85 |aH¥y=rEyrs |11.8
aFs e rErT (370 | a7 | 477
7 |EDvs 740y |14.1 | ahravid 20.1
CBeAxyoy 1009 | 4+=F44 20.1

s (BHE) BoA Py B S ae A TIRE R R,

JIEERE A %R o Twa, R#ETIZE AD St 2T
A TAE N RBIARLESNIOATH 5. YHHHE
6, 10AE & 5 fNFEEAR WAL, 6 Bilwih
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Ly Fasy, RSP OAVR ERERNS L H#5
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(3) FHEmEEOEE
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g 2EE % Fig 2 10RT, SEmERROLET
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FETH 2,
{4) B S OEEHEROELE o A B D22
BEEAIRE OMIUE 2551 b O BERANETRE CA %100 80 €0 40 20 0 20 40 60 80 0%

index)®mdh 25, ThEHAni-SHiSMOELE %
Table 2iZ779, MERPELT 2 3 SERASE 2D,
ERICHE L, HEE<{ B 2580 0#ER L 2,6
F o St 2~T TR EML L BEHRTH 25, 10

BTt BRI B A s nD, LiL, 65, W o

WA E b effcEGEERL, RKSETEHEHM , St2
HRLTwaEwnab, Cha0I b, S#aTas [joaﬂ%z

FovEeadyye b Er 7aEE LD, T H
BRSSO AEEMERESwI L L3EELI R 5t3

%,

(5) EYFERTREHE
#h 5, Beck —Tsuda #%, Pollution index %D St4

SEOHERIC & D AKEHEATTH, ThoEIHR
&3l & Table 32733,

St. 2 LIS B—FiEAE s HIE S h, iz St 2 sts
RIMNEEKETHSL, Lo, St.2 o L2
ETH B—PEAETHY, BEMECKEEED F—-hREA
M SKEAFRL L L EE 2 EC, ERAEE g

5t6
WAk s 2 AN RYTHE S, LIAT,
44EH71C biotic index (2 & 2 ¥ iR 50 o ] E 75 R
ICEh BIF AR PR L T b, JhiE, BEEES .
t.7
DIBEHERMSGENFEET LI LD, FEnde |
DIEMICERNRAA TR ERE A W I LI LB EE
2o, BALDBHEYr—]LTwEE0nE LS,
(6) M HEEME Fig. 2 Percentage of the number of “Tolerant
Bz B S EMERS & Table 4, Fig. 30773, species” to total number of species.
St.3 50 5 0 THRIGKERET, 6 50 HER BN (LEFT) e
) Percentage of the number of individuals
EEGD, KEPOOTREROT DN T, belong to “Tolerant species” to total
L4, St. 5o T6HBEXI0BOFERE2IkE T+ 2 number of species. (RIGHT)

Table 2 The values of the similarity index (CA) applied to two samples at all
sampling points in the River Kawatana.
(Left: Jun. 1982, Right:Oct. 1582)

st. 1 2 3 4 3 6 1 A 3 4 5 6

St 1
2 10.63 0.78
310.62 0.96 0.48 0.88
410.67 0.96 0.96 0.50 0.91 0.95
210.55 0.95 0.96 0.98 0.75 0.77 0.53 0.64
610.52 0.95 0.95 0.93 0.96 0.91 0.90 0.61 0.69 0.89
710.49 0.89 0.80 0.77 0.78 0.87|0.42 0.82 0.93 0.92 0.52 0.58
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Table 3 The biological examination of water quality based on beck-Tsuda’s biotic index,
Pantle u. Buck's pollution index, and deminant species in the River Kawatana.

6 B 29 24 19 18 17 18 22
Biotic 0s 0s f—ms | B—ms | f—ms 4—ms 0s
index 0 H 20 27 27 27 15 15 10
0s 0s 0s (0] £f—ms A—ms & —ms
6 o 1.48 1.43 1.77 2.05 2.12 1.90 1.79
Pollution 0s 05 A—ms A—ms f—ms f—ms A—ms
index - 1.55 1.49 1.56 2.04 2.00 2.06 1.73
f—ms 0Ss f—ms g—ms A—1ms A—ms B—ms
5 (6 B B—ms | f—ms | f-ms | f-ms | f-ms | f—ms | S-ms
rzyE |10 B| B—ms | f—ms | f—ms | B-ms A—ms f—ms | f—ms
B a oy E A—ms s £—ms B—ms B—ms B—ms B—ms

Table 4 Mean values of Chemical characteristics of water in the Kawatana and the Daijogo

between June and October 1982.

Rivers,

Stations Kawatana River Daijogo River

Parameters 1 2 3 4 5 6 7 1 2 3 4

pH 1.0 7.5 7.0 7.7 7.9 7.8 7.6 7.3 7.5 6.7 6.9

DO {(ppm) 85 10.5 9.4 106 10.5 10.1 9.6 9.4 8.7 8.2 4.6

DO (%) | 87.5 111.7 101.4 117.4 117.5 111.2 105.8| 97.4 92.1 89.2 51.1

BOD  {ppm) 1.9 1.8 1.9 3.0 3.2 2.7 2.7 0.3 0.5 1.9 4.0

MBAS  (») [ <0.02 0.03 0.07 0.06 0.03 002 <0.02|<0.02 <0.02 0.14 0.27

PO,—P (») | 0.013 0.022 0.035 0.044 0.059 0.044 0.020| 0.040 0.036 0.045 0.078

T-P (n) | 0.022 0.041 0.052 0.085 0.112 0.097 0.061| 0.043 0.040 0.058 0.126

NH,~N (#)|<0.01 <0.01 0.06 0.10 0.41 0.39 0.15|<0.01 001 009 0.37

NO.—N (#) | <0.01 <0.01 <0.01 0.03 0.07 008 0.04]|<0.01 <0.01 0.02 0.09

NO,—N (#)| 1.38 041 0.77 071 105 05  071| 0.83 0.82 0.82 1.26

Cl- (v)| 1.4 107 125 157 21.5 19.0  20.2 8.4 9.6 16.5 20.1
L, 6 AOAEHBODT4E, i) >~ T6.5

ppm —o— @ Jun. 1682 &, Ty THEERTONE, HEEEERT

—e— . Oct, 1982 TEEEr -, —H, EFEHEROBEED

301 198 805 AF LY T L—iEEDE (MB
AS) BALTIIEE AYENASNE P

2.0 tro BT, RHEDODFHHAC L 5 HHT
hirrtHEzronsd,

1.0}

‘\/\—‘ 2 KEF
. . . . — (1) Z¥HEOMR

St l

2 3

4 5 6

7

Fig. 3 Concentration of inorganic nitrogen (NH,—N +

NQ,—N + NO,—N) in the Kawatana River.
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Fig. 4 Number of species of aquatic macro-
invertebrates in River Daijogo

Table 5 The species in the order of number
and the respective number proportion
{%) to total in the River Daijogo.

15 1982 & 6 A (%) 1982 £ 10 B (%)
Atherix kodamai |10.9 | F74F o 271

1 | 2459 10.9 | 23tre7sHroy | 19.8
¥ =#7Ha5ay | 7.9 | Diplectrona sp. DC | 10.2
Antocha sp. 9.7 oAy aviE 3

2| =AY 2B 21.2 | 2 AW AEER 18.7
akyavhh 3. 1|EBwy 74y 0w |11
TAAY 479 2 ALY 40.6

3 |Av7=F 14.0 | 2 A ) A##EH 28.2
FETALY 0.1 | a5 a7 19.6
ALY 72.2 | AW A RER 53.5

4 2 AU RS FRTR T Ml v N R i 2 12.0
e TE L 4.6 |anyavig 11.7
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MR TOEBREEOHEER S L EEREIE
il AEEE Fig. S wwT, T REOESIC DT
HAhE, St 1, 2 TIH40%LAMTEAY, St 3, 4 TIE50%
BlEER D, 85 St 4 TIE90%BEEIMEETH b, &
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Fig. 5 Percentage of the number of “Tolerant
species” to total number of species.
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Table 6 The values of the similarity index
(C1) applied to two samples at all
sampling point in the River Daijogo.

{Left: Jun. 1982, Right: Oct. 1982)

St.1 2 3 1 2 3

0.24 0.28
0.06 0.04 0.13 {.54
0.03 0.08 0.8 |0.11 0.56 0.67

e R

LEBHEEDO SHECHT 2HENREI L 2T,
(4) & Ho R O LR R o LT

4l S R 00 BEEE AR AR D ELLEE & Table 6 1274, 6 H
OIBE, St 1 B & 0 2 it & OIECE ARG S
LA, St.3 L4 TEHEWERMEERL TWw3, W0A T
St.1 46 H & RIS & DR E NS v, 52
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Analyses of Mineral Waters in Japan

by Heinrich Biirger in 1827 ([il)

Shozo NAKAGAWA

Kanto Chemistry Research Institute

Abstract

There is an analytical report of Japanese mineral waters by H. Biirger in 1827 other than his manuscript
of it. It is kept by Ruhr University in Bochum, Germany.

H. Biirger had misunderstood the spring’s temperature of “Obama” as degree of 90° Fahrenheit, which had
not written in his manuseript of the report.

After fifty vears later approximately, Geerts, A. J. C. had reported in his book that the spring’s tempera-
ture of Obama is “a very hot” and “variable” based on his observations.

(See. Geerts, A. ]. C.: Les produits de la nature japonaise et chinoise. Partie inorganique et minéra-
logique. p. 131. p. 147, Yokohama [(1878))

CARON, Francis (1600—1673) had reported as concerned to Obama hot springs in 1636. Though its
obious name of Obama had not been described, but it is understood by his detailed descriptions, his visited
area in Japan and the highest terrestrial thermal point in Japan.

We are able to understand that Obama had been famous for hot springs in the 16 th century reported by
Father Luis Frois (1532—1597) in his “History of Japan”, too.

At last descriptions in the report, H. Biirger had noticed that the temperature of “Uresino” hot springs
is not ohserved by Fahrenheit. But he had not corrected the error of the spring’s temperature in Obama.

The hot springs “Tsimura” that had been written in “NIPPON" by P. F. von Siebold is his misunderstand-
ing, or misprint to Jsimura, which I had mistaken also “T'simura” for “Tamana” in the last report because
of its change of the name and of very small scale. H. Biirger had written it clearly in his report as “Jsimura”.

By the research from my visiting the state archives at Hanover in 1982, the document of H. Biirger’s birth
day is not original, but it had reproduced with miswriting in 1844.

I have found that H. Biirger had studied at the high school (Gymnasium) in Hameln and at the college
of engineering (Univ. Mechanicus Apel}, the Georg Augustus university at Gottingen before his registration
to the college of mathematics at there. This fact based on not the copy from registrated record and the
register book from it, but the original one by the state and university archives at Géttingen.
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I'aide de réaclions chimiques. Du reste, on pent expliquer faci-
lement celle opinion erronde par le [ail de I'exislence de nom-
breux dépdls de soulve pulvérulent que Pon trouve partout
dans les environs du bassin.

Le Ko-jigakn ofi petit enfer est d'une dimension  beaucoup
moins considérable que le pricédent, el se lrouve & la pente
méridionale du velean, & e¢nvivon D20 métres av-dessus de la
mer. L'eau a dgalement la tempieature d'dhullition el forme
sur le sol rocailleux qui Venvironne un lépdl assez consilé-
rable d'hydrate ferrenx-forrique, sewblable A celoi du bain
d'Arima,

L'eau elle-meéme est claive, d'une odear sullovense 13
faible et J'un geit astringent ferragineux ; sa pesanteur spicili-
que est de 1,010 & 227 €. Elle contient :

Chlorure de Sodium ............. fuanlité mosenne,

» » Polassium. ..ot néant,

» w Caleiwm, ..o Irés-pei.
Bicarbonale ferrenx ...... .. gramde quaulite
Sulfale de eliwx ..o quantilé nuyeune,

» ferreus, ..o iunonn peu.

Elle doit étre considérée par conséquenl comme ute iy
ferrugincuse assez forle.

Les deux bains du Wunsen-ga-dak’ peuvent élee administres
dans la chlorose. 11 semble qu'ils aienl aussi un bon cllet
dans tes maladies de peau opinidtres, cav nous en avons vo des
résullals surprenants, chez plusicars malides japonais.

La disposilion des piseines, W nourtiture ol e Iagrment
laissent Loutefuis beaueoup & désiver dans cel emiroit qui esl
assez pew hospililier,

Eau minérale d'Obama, dans la péninsulse
de Shimabara, { N* 269).

e bain se trouve quste & eale de Ly bae Je Shuabava, vise
A-vis du village de Mo, prcs Nagasahe, Lasonvee qui est rés
profonde esl quelguelos, pemlint les hagles warces, emalod
par Veau de ba wmer,

L'eau de la source esl amende 3 Lois bingnoives en pierre,
qui ¢ trouvenl en plen o el qui ne sont recouvertes gue

'
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L'RAT, i

d'un petit toit de chaume. Dani e village

H . o trouve
auprés t!u bain quelques auberges, ot I'on eat beaucoup m:::
logé qu'au Wunsen-ga-daké, A la source, Yeau a une irdg
haute tompérature, mais dans los baignoires

elle n'a pl
38-43° C. Elle conlient ; plis que

Chlarure de Sodium ......,,..... grande quantité.
J » Potassium . .......... peu.
» » Magnesium,.......... beaucoup.
Salfate do Chanx,............... »
s v Polasse,............,. »
Bicarhonate de chaux ............ trés-pew,
Acide carbonique libre........... néant,
Bromey ;lr‘ace a I'élar probablement
fode §77trrrorrocmrrereeres Tide sels de magnésium.

Cette eau doit donc étre considérée comme suline sulée rhaude,

Eaux Minérales de Hinago,

do Hign (%s_:!)oz_;iiafs la province
A Minago on trouve plusieurs sources d’eay minérale, 1v
celle de Metsu-no-yu; 20 celle de Shiva-ishi-ne-yn ; 3% colle
de Nishi-no-ye ;40 celle de Naka-no-yu. Fies ont beaucoup
de ressemblance entre elles quant 4 leur conslitulion chitique.
Ce sonl toutes des enwr chawdes simples ou nenlres qui n'ont
qu'une température modérée de 41-44° € Flies conticnnent

trés-peu de matidres solides et n'offrent pas grand intéedt.

——O—y— -

EAUX MINERALE DE L'ILE DE YESSO.

Mr. B, 8, Lyman, ingénieur des wines av Japon, nous 3
fait connailre la situation glograplaque dun grasd nombre Jde
sources mizdrales de Yesso (11 Selon ee aavant antewr, la pla-
part de ces eaux wincérales seraient des sources sulfurcuses ;
1nais nous nous boraerons & reproduire seulenient lewrs noms,

(1) G, Pecimanary Bepott of the geologieal survey of Vavio. Tohei. Rai-
tabushi. 1676 p. 4l et les o Heporta s de 185 of de 187G que ce «avent
€1 £8lé géologue & pubiee & Tuker, haitabushi.

BHRX

(Rfh MRS, ~— 4 2 1 Les produits de la nature Japonaise el Chinoise, SEHY & 304003,

(#) Yokohama, (1978) o,
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Measurement of Odour by Sensory Test

(Report No. 2)
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(Report No. 12)
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Cadmium and Other Heavy Metals in Izuhara,

Nagasaki Prefecture (Report No. 15)

Kunitaka HONDA, Tsuyomi BABA, Yoshivuki KAWAGUCHI,
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FE - A
B~k imin | B/~FK lm/n | fh~FK |m/n | B/h~RA | X/n | B~RA | X/D
7# 17 | 6.6~6.7 |0/2 ND 0/2 ND n/2 ND 0/2 ND 0/2
& AR - BREL | 6.8~7.2 |0/2]0.002~0.005 [0/2 ND 072 ND 072 [0.09~0.17 | 2/2
. BS H | 6.4~7.0 10/12|ND ~0.002 | 0/12 ND 0/12| ND~0.004 |1/12| ND~0.21 |10/12
TlE il B 6.3~7.3 [0/24|ND ~0.006 | 0/24 ND 0/24| ND~Q.006 | 2/24 | 0.07~0.30 |24/24
o1 & HE /B A 6.3~7.2 | 0/24]0.003~0.009 | 0/24 ND 0/24| ND~0.004 | 2/24|0.15~0.47 |24/24
i 3 | 6.6~7.1 |0/12]0.004~0.014 | 1/12 | ND~0.03 | 0/12 | ND~0.004 | 1/12|0.18~0.41 |12/12
" 7 Wl 6.9~7.0 |0/2 ND 0/2 ND 0/2 ND 0/2 ND 0/2
e WABEMET | 6.8~7.5 | 0/12 ND /12 ND 0/12| ND~0.004 |1/12| ND~0.02 | 1/12
" By BN T W | 6.7~7.1 | 0/24(0.005~~0.013 | 2/24 | ND~0.03 [ 0/24 | ND~0.005 | 2/24|0,28~0,55 |24/24
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w1 S Aok | 7.9~8.2 [G/2|ND ~0.003 [ D/12 ND 0/12] ND~0.008 |2/12]0.05~0.58 |12/12
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BE ¥ i g ni H| Cd Ph Cr(VI) As T-Hg CN Cu n T-Lr  TFe Mn

i
[ ND ND ND ND
Ak | NDOND  ND  ND  ND  ND 3756 ggg ~0.28 ~2.6 NP

Waa s K% 2 |3
*K/N| 0/3 0/3 0/3 /3 0/3 0/2 0/3 0/3 0/3 0/3 0/3

I & | ND_ ND ND ND ND ND ND
M 7)o Sk [~0.026 ~40 NDONDOONDOOND 55 opp <333 o ~15
VI T K/N | 0/12 172 0/12 0/12 0/12 0/7 0/12 042 0/12 1/12 0/12

I ‘ ND ND ND ND
ND ND ND ND ND ND 34, ;g ND I %

w oM R % 14| 16 | IR

K/N | 0/16 0/16 0/16 0/16 0/16 6/5 0/16 0/16 0/16 0/16 0/16
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w w owl s | |~k | NDOONDOONDOOND g NDOOND o g5 NDO7 ND
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) : ] 5 . .
WO K/N | 0/5 o0/5 0/5 0/5 0/5 0/2 0/5 0/% 0/5 0/5 0/5
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Radioactivity Survey Data in Nagasaki Prefecture

(Report No.19)

Soyo NOGUCHI, Yukinori KONDO,
Hakaru BABA, and Kazuto NAKAMURA
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| B & 257, 4 11 1220 65.2| 3.2 324.3 3.70
T - - Bk - 1 - S - IR 4 I Ted Bsid I O
169 7 16 [1178.5 | 9.3| 1.1| 33.8] 3.70
2 Bl AERCHES 8 6| 160.0, 9.4 2.5| 23.0| 0.50
Sl ETIE 72 & N HITE B I BRI R 9 7 9.0 10.8 3.1 21.2 0.90
CHATAERIEE (197683T) | i Lzatod, &8 10 31 2000 9.6/ 61} 165 0.20
W7 o s BBy 7 750 v K SRS o f lié el ;ﬁ o
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YLy a v A= S EEAFAERL 3 13| 172.5| 26.7| 6.7) 140.8| 3.10
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mCi ki’ *1178.5 F4 EEEERE
6.0 &£ 600 i F A | BuEE LR/
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. \ 7
5.0 1500 A N AST. 4 5.9
i 5 6.3
4.0 ! ‘1‘ 6 6.3
‘ i 7 9.1
3.0 4 ! 8 7.0
!
2.0 4 ] 9 7.0
! 10 6.5
1.0 | ; 11 8.2
12 6.2
- — 1858, 1 6.6
45 6 7 8 ¢ 101112 1 2 3 7.0
_ 3 6.9
Bl2 KRAEKHIZ 2 TAKFOLLHHEE (mCi k) .
o 6.39

2 MBS P RS (6 RMEER)
5 AP0 T HNFR L RURA FCh - 12,

_ o FussesarE (pCi/m)
¥ OA | MER —— o
SEXgM | IREME [ el s s o
HES7. 4 1 2.83 - - LLED & 50 AR DS 6 BUTHERE X HIF & A
2 f ?: 0.83 | 4.98 Bl BB BE TR L,
7 2 1.15 — —
8 —_ —_ —_ i
9 —_ —_ — _
10 1 6.50 — —
11 - - — -
12 2 3.76 3.73 3.78
HH58. 1 8 2.22 0.52 3.18
2 2 1.24 0.61 1.87
3 5 1.37 (.53 3.55
TR T 2.24

#F3 EEK A& LEFOS 5 HHEE

. y _ W & BE BB (B K)
WW A R R T | REE | &
B0 ~5cem) | ANEETEA 1 3383 - — m&i/krt
7 {5 ~20cm) " 1 5431 — - n
A& AM IR B m 2 0.87 | 0.82 | 0.91 |pCi/gt
£ Ak(geOak) »” 2 4.9 2.1 7.6 pCi/ ¢
4 FLGEERD 4 2 1.05 | 0.8 | 1.42 |oCi/gld
¥ 0 ) " 1 1.53 - - ”
AP - A P 1 4.75 - - 4
xOWRC o) " 1 1.91 - - 4
T (AR REEREL | 1 3.67 — - "
FoF o )| R KEOTH 1 2.15 — - y
TAAC ) s HE W 1 5.01 - - p
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Pesticide Residues in Foods

(Report No. 13)

Masavo KUMANQ, Soyo NOGUCHI

Yasushi YAMAGUCHI, and Hakaru BABA.
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ﬁ B H C D b T Fan | ~TE e B
B | 8c | dac | Bac | shc | fhic | DT [BDE | bbD | oot | ¥V |7e-v ] %
1 |0001 | 0001 | ND | ND |0.002] ND |0.001 | 0.001 | 0.002| ND | ND | 3.2
2 | 0.001 [ 0.0001 | ND | ND |0.002] ND |o0.001 | 0.001 | 0.002] ND | ND | 3.4
5 |o0.002 0002 ND | ND |0.004! ND | ND |0.001 | 0001 ND | ND | 3.3
4 |o0.001 0003 ND | ND |0.004 | ND |o0.000 | 0.001 | 0.002]| ND | ND | 3.2
5 | 0001|0001 | ND | ND |0.002 ND | ND |0.001]0.001 ND | ND | 3.2
6 |0.001|0001 | ND | ND |0002 ND | ND | ND | ND | ND | ND | 3.2
2 | ND | ND | ND | ND | ND | 0.001 | 0.001 | 0.002 | 0.004 ND | ND | 3.3
§ | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | 3.4
9 |o0002| ND | ND | ND |o0.002 | 0.001 | 0.001 | 0.001 | 0.003 ND | ND | 3.5
16 |0.001|0.004 ND | ND |0005| ND | ND | ND | ND | ND | ND | 3.3
11 | Np o001 ND | ND |0001| ND | ND | ND | ND | ND | ND | 3.3
S #5|0.001 | 0.001 | ND | ND | 0.002 | ND | 0.001 | 0.001 | 0.001 | ND | ND
@ @ | ND_| ND ND | ND | ND | ND | ND
~0.002 | ~0,004 ~20.005 | ~0.001 |~0.001 |~0.002 | ~0.004
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Boron Concentration in Foods
Yukinori KONDQ and Hakaru BABA
i Loz Botz, BETIS ¥ (EH3. 4m), HAEED L
HGRADNNy 775 R ELTORYESERELIE U H 23240, 1pom & {RE 2R L 720
B2, BEED [ARSENEEEBEAE ]
D—EE LTBREISSHEZOWTHEESEEL 1. F r B
£ RISHI25(E0 R Y BOPR 2T > 1. B O R
WEHE ’ VMRS A B0, lpn) 7o745, MBS B
1 O ¢ (2 AL THBEYERS23 . 1gn), A0, LU
SHHEIBEFISTE 6 B oEFNE 1 A TRiRA S h HAHEEE» -,
RHOTHY, FE, BE, BNz 2L THREROBE x1 BERPORIEESHE
TR T A 2 L <, ThAaME BEronTiRT
X 2 RS I A Jciﬁjzci);f afiwmw s | ow ST REER )
e ﬁ}"im.;-. v ’g\f i BB R E|T¥ B

o *ﬁ{wi‘lﬂ‘ ER nagg (6008 /{2 T ke) LI L#* " : 19 03 17
2 SWAE A 5 » 3.2 2.1 2.6

FE A Na,CO,T7vh Vi LR L, EFF Low ozt y 8.4 0.6 2.7
tH600°CTIKAL L, 109%H SO ¥fg s ® HOTEE L L Loedinb 0 Le | L1 4 L4
B L Lt DR A HSOBIET = F L~ %5y A 2.8 1.4 2.1

- —CHCLiz & D %1 — MESH E L CHLE, & A ! Lo . L3
Ao —CHCLE = e ADERG | 0.3 | 01 | 0.2
s e LSO BEET 707 2 v ¥ % {7y550nm B2 &L i 1.1 1.8 9.3
THEER T 7, ) e P 3.7 1.7 2.6

bE) A ] 6.4 2.4 3.7
S A A
. 72 . . .

L oy B - ME 3 :

SEDATHEROBIE S RER S D OWE TR 1 SR I o | oa | oos
Tt 2B OBELRR2 IR L RVRIYD Vs I I 9.9 0.4 1.0
s bR s h, REBER. Im) & Dbtk P ¥ 7 2.7 0.8 1.7
S B LIRE TR S L, BETRS Y RIBES, » & n 4.6 2.6 3.4
R L S TERT B Lobh, ©ASEEERTET f i D /E i 3? g‘: (1)?

S A n . ) .

23 . 1gm, T2, > - T ESIE i -
wn, D TI2 6mTH ST ‘ htiézlﬁ@qj{f IES Gz b ) 5 9 0.9 16
K%%TétNWﬁ@mT&D@ﬁﬁ@?@ﬁ&g&é U 4 p 0.6 0.4 0.5
NTw3120mE DETEWIRETE-» T Aty # = » 1.4 0.8 1.0
BY,ADER DR EEEASEEDT YH RS h Hh o B n 14.4 10.6 12.6
7o ZRUGHEEIIC Lo TR Y EREEDTDOLADH 2 0 ” 5.8 3.0 4.7
A R b 28.5 20.8 23.1

BRURTHLIzDEEbLRZ, BETIH~2.1mT
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R2 BEFOFRIVREFE (AR)

1% % = " O EE | hvERN | B & - " KarEht | FUESR
RRE| &5 (%) (pm) | ARG &S (%) {pom)
1| PHTEHT 11.7 0.7 g 1 KA FREUSRAR 87.1 2.3
2 | BHETT NEFIT 12.2 1.9 * 2 n 87.7 1.8
* 3| JLEMVEER  FHAT 13.4 1.4 N 3 SET 88.3 1.8
4| KT ES 15.7 0.8 S ” 88.5 3.1
5 | KM B 14.1 1.0 Lol s | sigdesr s BRT | 84.4 2.5
N 1| RATT Fims 9.9 3.4 " 1 PEIEFTER  ERIT 88.4 2.3
2 | BREHT EET 7.5 1.8 2 BFEMm % 86.6 2.7
3| PEIEFFER AHHENT 5.0 2.2 3 KT Yol 89.7 1.7
4 | VEEEAFER  PUYENT 6.5 2.2 4 p 88.3 2.4
% | 5 | mierees e 11.4 4.0 b s | mmd semer 86.1 3.7
A 1| REW T 89.6 2.1 ® 1 BEM  EELT 73.6 3.3
2 | MmRER FHAJAET 90.6 2.6 2 FAIT EARNT 74.8 6.4
3 LR RAR  SRESET 89.0 3.2 3 Rt EAET 73.3 2.4
4 | ALRLHER R HAT 90.1 2.3 4 WETT BT 74.0 4.0
2| 5 | RS TN 87.1 30 | | s » 74.1 2.4
L I | KRR BARE 6.8 8.4 5 1 EILH AT 70.6 1.4
- 2 | VEiEARS PATRET 90.6 1.3 2 | PRIRATHE  EFLCHNTET | 65.2 1.5
3| EE L AT 80.5 0.6 3 £l =& 72.9 1.5
By lmme AW 94.2 1.3 4 N 7.1 1.5
T s | EE EWET | 78.3 2.0 | Y | 5 | iR ABET | 712 1.4
g | 1| FEECEER RUFNT 82.4 1.4 s |1 FMLE 74.8 1.5
w2 " 81.0 1.6 2 n 74.8 2.4
1> 3 | KKETH —o0 79.0 1.4 [ 3 Y 71.9 2.8
L 4 | BEM F 78.3 1.1 4 " 65.0 1.3
| 5 | AR HHAT | 79.6 1.5 g |5 i 65.5 2.5
L 1| RETE NETIET 91.6 2.4 " 1 FIHE 81.0 0.4
w2 s 89.6 2.8 2 PSR 77.2 0.7
A 3 | BIEM TS 93.7 1.4 o 3 HHAHE 77.6 0.6
£ 4 n 94.6 1.7 4 | FEEEER ARENT 80.9 0.4
Sl s | mEd e 93.3 21 | YV | s FE e 79.1 0.6
vo| 1 RN KRS 95.8 1.5 s |1 #/ HETITHE 78.6 0.7
2 | RETH AT 95.4 1.5 2 R IL AT M 76.2 0.8
¥ 3 | PR RmAr 95.2 1.1 3 ¥ 78.4 2.2
4| BEH 98.7 1.1 4 Wy )i 78.6 0.8
A1 s | mEfEbEEp pEdgaT 94.8 1.4 Pl s TMET KERT | 80.3 0.4
x| 1 | AR HAH 86.5 0.1 5 | 1 | EmbE ETAT | 78.9 2.7
) 2 | AHWH BE 87.4 0.3 2 K # 80.8 0.8
x 3 | MERER PEBENT | 83.6 0.1 3 KR 78.3 1.1
= 4 | PRIEFEED  PAEET 88.4 0.2 4 7 76.5 1.1
Tl s | mEmeEr muERT | 873 01 | ¥ s EH 79.5 2.6
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T e " WA ER | RUHRE &% & " AorEar | AVEFM
AL | BT (%) (pm)  ||BSRE | ES (%) {ppm)
n 1| AL sEER TR RET 83.0 2.6 ™ 1 EE A5 BENT 76.3 1.1
2 | fEAR KE 84.9 4.6 2 T OB Im 76.6 1.4
3 |dvEsRE EkHT 79.1 3.3 3 | MIEEE ERMT 80.6 1.0
4 | EEE AT 80.3 3.8 4 P 79.9 0.9
S| 5| rokrEES WTEE] 87.4 2.9 s A 73.6 0.8
5 1 | dEEkE ERAT 81.0 1.7 b 1 [Epgiibd - Sanli) 92.8 14.1
N 2 2 81.7 2.5 2 V. 93.6 14.4
3 AvEERER ANEIMT | 73.8 1.5 7o 3 HIAR  FUH] 94.9 12.0
) 4 7 74.7 0.4 4 HiFE (SR 94.2 10.6
Rl s y 79.5 0.7 || ¥ | s e 93.0 | 11.7
Lo| 1 EER IR 84.2 0.1 o | 1| HFEW gk 91.1 3.0
g 2 n 84.3 0.1 2 » 91.2 5.8
3 ] 84.2 0.1 3 7 90.2 4.2
# 4 detniEER e AT 86.7 0.1 4 MRS ERAT 85.5 1.6
Rl s |d@me K 85.3 0.1 "1 s p 81.8 5.7
|1 | PRIARED  EFREEET | 68.1 1.3 - |1 H OB 87.4 28.5
2| AL BT 59.8 1.7 2 Y 86.0 22.6
% 3 | BETEARED REAT 72.2 1.9 A 3 7 89.6 21.2
4 | HERAEER R FHET | 73.4 2.2 4 f] 86.0 22.2
5 5 |EuEs mo@E | 75.6 0.9 | ¥ | s y 88.0 20.8
. L | AR hEm 79.1 0.4
2 | RfITH  EBAE 81.0 0.4
3 | BET RS 76.9 0.6
s |BEA o 76 | 0.6
T s |demskms mwm | 777 0.4
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RIFVELE LSRR 24, 140 (1982) #EH

BHEFOPCBEB LIUKEIZOWT

I =8/ B

= EBY €4

PCB and Hg Concentrations in Fish

Yukinori KONDQ, Taiji HIRAKI, and Hakaru BABA

fEETIC Y T 3 PCB, kBN SHBE 2IBET 51
B, REFIZ0E0BREORE % FEEL 7. BT
HBTFETH~9RATHY, RANTAETFas/ - bDEHE
vate BRI AT RER600 8 Ll Bk = DHIVTLIRFI L &
L7, PCBin - ~FH Tl stz as 05
MR {Tua, N-~F 3 THIHEBREL, 7o) b T4
T V=77 LTHA2ov 77 (BEGC

—ACM) TER%1T o7z, BRB IR Ea b
B (MV-250) #HOER (1 2T % & o#slik(t
BRETENES (BEAA610S) TERET>7.
BRRAEICRTEBITHD, PCB L 0.01~0.06
mpr, $RERIE <0.01~0.10mDFEHicH D, FicEuH
EERTHOEBRDSNEL>T,

#1 BEPOPCBHLURMKRME

ks PCB (mm) T

g WEEAH B OE kB

(%) EWHIRE | WmEPRE (ym)

b | 57. 7. 10 TRV TR L RE 5.3 0.15 <0.01 0.01
” 57. 9. 26 F B B 5.3 0.60 0.03 0.08
R - 57. 7. 10 R L e 2.3 0.26 <0.01 0.07
” 57, 7. 13 i B # 3.1 0.29 <0.01 0.07
B % | 57. 7. 10 RV L& .1 0.36 <{.01 0.03
" B7. 7. 13 METESM 3.6 0.14 <0.01 0.04
X & | 57. 7. 10 BT L 3.1 0.68 0.02 0.06
Vi 57. 7. 13 mETHEEMN 8.2 0.29 0.02 0.07
vk L |57, 7,10 TERLL IR (L 4.6 0.28 0.01 0.05
P 57. 7. 13 L Tl S 8.1 0.22 0.02 <0.01
X | 57, 7, 10 TR Tl L kg 6.2 0.10 <0.01 0.04
) 57. 7. 13 R T A 21 0.13 0.03 0.04
N S 57. 7. 10 RIT L E 0.7 0.54 <0.01 0.09
z 57. 7. 13 ERGEH RS 1.1 0.70 <0.01 0.10
= = 57. 7. 10 LT LTS 2.1 1.7 0.04 <0.01
" 57. 7. 10 £ B & 0.9 3.3 0.03 <0.01
H & T | 57, 9. 28 X N & 21 0.30 0.06 0.05
/) 57. 7. 10 "7 B & 8.4 0.37 0.03 0.05
o LB |57, 7,10 H# H®B B 2.2 0.55 0.01 0.01
7 57. 7. 13 ¥ T AR O v 4.3 0.95 0.04 0.02
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mEmRZEZoms PCB B LUPCQIzH>WT

(FEFI5TAFEE)
g &= gi xE PN RA

Blood PCB and PCQ Concentration of the

Annual Examination (1982) for Yusho

Taiji HIRAKI, Genji SHIRAI, and Kazuto NAKAMURA

[ S D> R

A A S RESRE L TISER (L RETRHEERED
RS, MRS, <4 K- LRGBS S L DRt
BErEEELrXALik{ o TnwdEtEbhTns,
Z 353 ECIFFIs6E 6 H16 B o iiE G aE
BT, M PCQ M PCB & 36 A TEERZ T EED
BEFRRCENS N,

SE, WABTEEDHERZEZREC D VT, If
PCQ ®&#E&Hw, DEARG, WMESHE, BES4H, m
o PCB #&5 & O CBY% Lt & OEEMEE 2t L7,

SHEEZZE (B, REFHK) 2208203 %, MF
PCB, PCQ #JIE L2195 HRET 2, 2 DARIEE

#1 ERIMHAPCQRE

CiHMIE 1194, SEHKRE L FRIEHEIIHTH -
7o

o ¥ F &

BTERO L B, RELE T OV h U SRR, ~F Y Y TH
HL7olynhisaszovw btk PCB e PCQ&
B4 1, PCB iisEs GC o TER, PCQ i 5 1k
TrvFE ok D BRERELLOS, TvidaT A
gL, GC U TERL . CBY% X PCB @ 12— 7 5l
A aEEy (CBY%) o, ©—7N200 CBY%/E—
ZNol5® CB% & L TRz,

BReER
oz, FEREIM PCQ #E (PCQO.03ppb LLEDR
W) 2R 1R T. MERHERFRE

FIE PPy IS FOBEE TRET 6 4

=15 16~29 30~39 40~4% 50~59 60~69 =70

R R R, #0OFHEi0.05ppb T

wo® #FH | 26 23 17 34 53
oL B 6 18 15 27 39

AAFHE | 0.05  0.38 0.29 0.38 (.29

42 25 35?7":0 T"E—géfﬁi %E%DL: L,T:f’@.ﬂ)ff-ﬁ
3] 21 LA EREE, BEE bICEnith
0.47 0.29 EbL,BEFVSHEEL TwB L3 TR

EAEEME | 0.05  0.47  0.43 (.69 0.72 0.70 0.62 HE2LEHBEENLICERE»OBITLL
LDrEZL OGNS, 168 EORAE
0.29~0.47ppb & & 9, 0. 1ppb L

%2 MAPCORERH (I6BILE) ~0.47ppb DWEEH Y, 0. 10
FOBEGEETH T, I SEEE
£0.02 0.03~0.09 0.10~0.49 0.50~0.99 =1.0 3 REIOER L EL, BABKODWIEE

Ez@| 16 9 32 23 17 97 ERAI

= F| 18 10 25 6 68 PCQuEE R 2 IIm+ L 95k
E 5 9 4 4 ag WED LIz, 0.02ppb MTOHF 43K T

0, —~— 0, o~
: 3 23 61 26 31 191 229%,0.03~(.09ppb 1312%, 0.10~0.49

ppb XY % {31%, 0.50~0.99ppb i
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AN
*3 HWRHOFPCB, PCQRE (16mLiL) S RN A b, TEEROM
" x - PCB (ppb) PCQ (ppb) 1 PCB, PCQAE L TR ZF A TFE4.7,
ST | ATEY | SN | SAPEYy  0.48ppb, FEATFSS.9, 0.77ppb kL, &
o 60 5.3 6.9 0.60 0.85 WEEMTIEFLEFREMIESE3.L, 0.04
Lz | ARFEE | 37 4.4 5.0 0.04 0.12 ppb, E#EH4.1, 0.11ppk TH o7z, FBE
g 97 5.0 6.2 0.39 0.57 ERHEFEEHECHEAPCB, PCQE
o= | 43 41 51 0.23 045 CEETH D, PCQOBE, FUEETH-

ZOF kBE| 25 3.2 3.8 0.03 0.10 A
F 68 3.8 4.6 .16 0.32 PCQtE & PCB It 8 LU CBY%th: @
woE| 12| 3.7 1.2 0.73 1.5 Rt 4, 5‘&&”“%&%*”&5

ool | ARFRE | 17| 2.2 2.5 0.04 0.12 Bz X4 LT PCQ MSRE R bLs L 7245

z 29 9. 3.9 0.33 0.69 I’CB 3 ~ 4 ppb, PCQO.10~0.49ppb ¢ FH
T 07 5 g 048 077 BETHECLOD, 2T YA 2T mE
& | kE@E) 79| 3.5 1 0.04 | o1 LT~ CBRILE SRR PLQ
= 194 2 2 0.30 0.50 BB Ll U 72358, CBY ML L AT T, 25D

iRl < B
FOFERERE & R s o5
Lz, REME TRREE, SHtiE T2 thXo
WS TH ot AFOIF PCB, PCQ#EEIIELE
AR H44 .2, 0.30ppb, FA¥5.2, 0.50pph TH -

199, 1.0ppb LLEIZ16%DEETH 22,
AN PCB, PCQEHE 2K 3 (07T, PCBRE
A< EZEONCE <, %i44’6035”$u48~53

18 & FLt, PCQ

CB%LLE PCQMKEL s MABLEITHE T 2
MEEHHND, CBY%ER3. 10 E,
B A A

PCQO.02ppb AT 2308 & e & % <, IER
{=1E|
PCQO.09ppb LLF O
1B2OHTHS,

g7z, PCQO.03ppb DL hooMdiE (1514) 1220 T,

GRS R 2y, PCBILE & 120,268 (P<0.01),
CB%k & 120.500 (P<0.001) OoBZOMEMMZ s
o BAED Z & s, PCQEEE PCBtE LD CB%E

g4 PCQEBE - PCBERE» B E
PCB i P C Q {(pph)
(ppb) I 5
£0.02 | 0.03~0.09]0.10~0.49 | 0.50~0.99 =1.0
<9 40(17) 12(1) 2(1) 14(6) 9(6) 3(3)
3~4 63(40) 111} 8(2) 23(17) 15{14) 6(6)
5~6 47(26) 15{3) 7(2) 11(8) 7(6) 7(7)
=7 44(32) 5(1) 6(2) 13(9} 5(5) 15{15)
z 194(115) 43(6) 23(7) 61{40) 36(31) 31(31)
{ ) PlEhEEE R
F5 PCQEErCBRL > »B%
i P C Q (pph)
CBo%!LE | # #
Z0.02 |0.03~0.090.10~0.49 | 0.50~0.99 =1.0
=1.0 65(18) 30(2) D 13(9) 4(3) 1(1)
1.1~2.0 38(21) 5(0) 5(3) 21(12) 3(2) 404)
2.1~3.0 (4) 8(4) 0 17(10) 8(7) 3(3)
3.1~5.0 (23) 1(1) 7(6) 10(9) 7(7)
>5 30(29) 0 3(3) 11{10) 16(16)
B 194(115) 4306) 23(7) 61(40) 36(31) (a1
() WIEHESEEEN



EOMEREWEEZOND,

i, ®hAy IRNORFIMERER LT T, BE
ik PCQO . 1ppb L E g8 11584 1025 & B, —
H, FREH (194) 13 PCQO. 1ppb ki T, 2> CB%
2 LToBEI09E 62%) &k,

F r o8

(1} WiEDHFESEREESALIERMLTOREFEEOMmp
PCQ fHzs, ML b o<, 16l oA H o
AR PCQ 3% 13 4 ] T 40 . 29~0 . 47pph 95
WHTH 7z,

(2) 1 PCQ % B »50.02ppb BT @ # 1222%,
0.03~0.09ppb12%, 0.10~-0.49pph31%, 0.50~-0.99
ppbl19%, 1.0ppb LLEI6HRGEIETH -7z,

3) I PCBWIE G ER <Y <Fzf@olEcsE <,
1eh PCQ W3 12 B2 i, Flff Tix[EIFREE, S8 Tt

143

2RO T TH T2,
(4) flids POQ iz PCB BT & U CBI%G It & OBt
BRIz,

& E Xk
1) B8a=, L, mH &, B% &b
B PCQIz T, RIFHEEAKIIFERH, 20,
78~82 (1979)

II*II“‘ Wk, A [E 0 PCB ik
Fﬁd , sk, 14, 415~424 (1973)

) B 71, BEE, MR B, B% %, REH
M‘ﬁ: B0 2 DF~o PCQOBITIZ 2 nT, £
ereriﬁ.',ﬁﬁ%‘-‘ﬁﬁfr%ﬁ, 23, 43~-47 (1981)

A=, IEEEL, By W PCB BRHIRE
Ea)lmqu PCB 2w, [ gE, 19, 105~114(1978)



144

5l

BRI ELEVIZRME 24, 144~146 (1982) EHl

BMPOEREEE ERERRES) O
WEIOEMIC BT 5 HE

g0 zH

£y
H
I

BEF HAE

Residual Level of Chlorinated Hydrocarbon Pesticide

in Foods for the Past Ten Years

Seyo NOGUCHI and Masayo KUMANO

F Lo
M, BUE - AR O BEBEROEENREICIHS i s
HTWLE, 20 ThH4H, FA~OBERTIE LTI
BEROMFEMSIENUER CERL L ERERE"T, 4
A»5BHC, DDT, 4 FY iy DBREHNED
sh, 2056 f-BHCOBRBENHENAEOZN L
L TS AT E W Z & SRR A LT, T
N, bHBETIEIEA4EECBHC, DDTA SO B
OEERIE, FREEELEOEEHEES R, Lk
L, BREHAREILE~OKREHM»EL, B -
FEHERAOBITEF v 7T 2LEBHLEIE,S, B
BFIR T & FEFMOER & & 43, Y, B4, Bis LD
HiF, ThoOBRFBEDT=F ) I R2EMLTE 2,
TS, BIF4ERRBIOEROES *8RET 5,

BAEFE
" #
43, | HRATMBIERE A & HRAS6EE R (o o b T RIGIR M (5

1

W, dctdfps, BREAT, faE, fTH, TR, T
L2, LIEER) meijASniohERSH, 271 TH S,
B - B EEAMSEE 0 S56FEFE I M IF TRA S
fr, AREOELZHFE-FATHY, BEHTM, o
5061, e b3, -7 23, HED33M4, v
& AL16ME, A2, b T2, AAIME, K194,
BEIHTH 2,
2 WMEHE
BEEENTFEBLUA O A, COHIZHEUERL -,
3 OBMEEE
EfHFERAEE (BOC, DDT, T4 FV», 7
AEUY, TRy, ~7Fso—n, 70—~y
Pr—1b, Yak—i, F¥TE)

REBREL L UEE
MEFASEE M SBEE L TOFA B DO BY BEBED
R R R LIRT, BRF46E6 RicsE s iz g
—BHC, #DDT, F4 A8V yOYUEHFSREITH

s TN

£l LT FHERRAERIREOERFIMET (BEAL )
BIEE | H K 45 46 47 48 49 50 51 52 53 54 55 56
b EHE | 0.379 0.125 0.048 0.026 0.024 0.010 0.012 0.013 0.005 0.003 0.003 ©.002
ﬁ — | &AM [ 0.962 0.267 0.060 0.03% 0.043 0.013 0.035 0.028 0.008 0.010 0.004 0.002
C BME [ 1.112 0.060 0.036 0.012 0.0610 0.005 0.004 0.003 0.002 0.001 0.001 ND
B A | 0.312 0,103 0.038 0.020 0.015 0.007 0.006 0.005 0.004 0.002 0.001 0.002
E 0.2 | BAME 0.828 0.229 0.050 0.034 0.036 0.012 0.020 0.017 0.007 0.007 0.002 0.002
C B/ME | 0.086 0,066 0.027 0.008 0.007 0.002 0.001 9.001 0.002 ND ND ND
@ FHIiE | 0.009 0.006 0.004 0.004 0.003 0.002 0.002 0.001 ND 0.002 0.001 ND
Db |0.05 | HK{#E |0.015 0.011 0.005 0.012 0.006 0.003 0.005 0.002 0.001 0.007 0.001 0.001
T B/ME | 0.003 0.002 0.003 0.002 0.001 ND ND ND ND ND ND ND
A T | 0.002 0,002 0.001 0.001 0.001 0.001 0.00L 0.001 ND 0.001 ND ND
ﬁ 0.005 | &R | 0.603 0.003 0.002 0.002 0.002 0.002 ¢.002 0.002 0.001 0.005 0.001 ND
2 B/Mi| ND ND ND ND ND ND ND ND ND ND ND ND

ND :0.001RH
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1.0
$
T
107 F *
L
- T
! .
107 I
4 i —
10 . . . - ; . |
S 45 46 47 48 49 50 51 52 53 54 55 56 FH
H1l 43+n8—BHC

i, 0.2gm, 0.05mm, 0.005mT, F—BHCI DT
ARG, ChielkiboTwi, LALEFADER
VIR & DB L, SUEE I AR D
WETETLRZ, BDDTIZ 20T L 455EEG0. 000y
WAt L, 2RISR 1 /1000.001mn & 2> T B, 7 4
AP U END~0.002mHEH TAZRZ B FDHRI T
2~3FEEVTNLHEOEIFHTI AL ALNL L,
BEEDBHRA SN BEB L UEDCBY 2REE
FREOTRBEBER2 LT,
(1) Ei3¥ : BAMSER BB HCH0.677m, 2D D
TO0.500pmn, 74 4KV 0.002mTH o 7oA, AEH47
FELBETLTWS,

w50 BEBRGEEICREBHCH0.047mT, %
DERERE P A U BEFN53EF LIEIL0. 00 1pm, 564ER 1

(2)

NDTH3,

Mo B—wloe i BRFMS R BT DR
BHC30.004unTdH - 7=43%, FOHBETL, 50EFELL
BEND~0WmTH 23, F—<v b EBESTRE
0.001~0.002pm, Z DHMDIE TIEND~0.001pm T H
5o £7282DDT, 74 AMFUYIENDTH S,
ZOEHRBRIIETA2RATOREBEDOHESE %
ATHDE, F3, BEIFRFENIESL, Fodid
0 B—BHC iZHEEMIRRED | /1I0BECE S LTE D,
BE - BYIOWTH I IHERIZLAYERHEALN
vy,

{ERSEIL - AR R R EEANERO LS B,
ETHRHanTw3 I L3, AR 2BADFKREI
HETLLDEEI LIS, '

(3)
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®2 BHx  RYPoRBREREOFRINNERS (B4 pm)

WA | pgi— | 45 46 47 48 49 50 51 52 53 54 55 56
" - 0.005 004 0.001 ND 0.010 0.007 0.001 004
%'L.“ B HC|0.677 ((l.(l(l!(-?{?ﬁ?iﬂ) ND LIE}I)'-{L(I;}T} (ND~0.0080 N D003 (X D~0.002) (N D~6.0611 TN B -~0.006: [Nll‘)\r‘-'lP[)(l.i} []\{']IJE)QHISJ
B (2D D T | 9500 0 ND NP ND ND ND ND ND ND ND
Fanpyy | 0.002 0.000 ND ND ND ND ND ND 000 [ND o ND
A - | 0.047 0.010 0.006 0.005 ND 0.003 0.001 0.001 0.001
'%"r“ B HC (0,024 ~0.084) D03~ 423 ND !.\‘IJHJQ(S]] . 002~40.012) TN D~0. 811 (0,003~ 041 (0. (01 ~0.007) (N TI~1.002) (N 13~.001) ND
%039 #DD T | ND «ND ND ND ND ND ND ND ND ND ND
FanEd | ND 2008 Nnp 0007 ND ND ND ND ND ND ND
@ B H C |0.004 0.002 0.003 0.001 ND 0.001 0.001 0,001
%I"L‘" BHC N0 n EJtJIQ{{)).(l(I‘ZJ ND UNTI~-0.0060 (0, U~0, 0020 TN D~0.001) ND N D ~0.001 [Ni)“{?ﬂﬂlﬂ} [P?D“{LUGI)
PR |®DDT|ND ND ND ND ND ND ND ND ND ND
F4u¥yy | ND ND ND ND ND ND ND ND ND ND
ﬁ:ﬁ B HC ¢.003 ND L\E)Q“'ﬂ]%(lli fNEJ‘-(RK]IJ 0.002 111%194?0%}2) 0.001
vy 8D DT ND ND ND ND ND ND ND
FanE ND ND ND ND ND ND ND
gouc| W gm ND XD ND ND ND
ZEY MDD T 0,058 ND ND ND ND ND ND
FanEy ND ND ND ND ND ND ND
4 0.004 N 0.002
#BHC IND~LD ND ND  ND  0.002 g
LPA|EDDT ND ND ND ND ND ND
FANWY ND ND ND ND ND ND
e iC ) 0%, Np N
5 A |BEDDT ND ND ND ND ND ND
FANKY ND ND ND ND ND ND
& 0.037 . 0.001
f%’ﬁ“ B HC LRDERS ] i[]%ﬂ!ﬁgfl).u‘%ﬁi ND 00, 0012 ND ND
AFT|#DDT | ND ND ND ND ND ND
F4mkyy | ND ND ND ND ND ND
®BHC 0.001 ND ND ND
iHv #BDDT ND ND ND ND
FanEy ND ND ND ND
5B 0.024 0.001
#wBHC 10240020 ND txnw(.)uozl ‘\NID\I‘{PDUII
* |[#DD ND ND ND ND
FANE Y ND ND ND ND
i Nt . .
¥ B HC 0022 iI&‘)IJ‘(-(l(.]IEEW mu%&x%ﬁm 0.003 111%1119{901:121 ND ND ND
# % |#DDT|ND ND ND ND ND ND ND ND
F4aEYY | ND ND ND ND ND ND ND ND

ND :0.001#4#
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Raw Water Quality of Drinking Water Supply
in Nagasaki Prefecture

Toshikazu HAMANO, Masayvo KUMANO,
Hiroshi AKAEDA* and Hakaru BABA

L Yo TV, Wl B0 7 AR £BML 5 0E
BERIS3EEE w2 FARRBO A S BFHC BB RA S sk HThs,

i (RREFE52(E) (2D, 2HB LT ) &R AT T 1 ) RUT L ) LIBSR IR TR
THEHORN T o1, TOBRE S LicRAOHER, L0, MOEE R FAGEGE T # 1 f, Ca, Mg D5
PR ONERE R S 01 LI O THE T 3, FiC ik St BRI it > 12 7e e, & 4 B, Wil 1 4 %
DPEEICLVEDDEE L oleht, EFF CRERHL A,

W E TR 2 KSR U RS
1 S E R U Sk M K53 1 [RIFFIR O AGE & FRDAE? IZHECTI10

SEE W EAREBRICED 2258 E (—ME, K Mg e Udzo AL R, B - \HEE, K- #E,
FSE, A%, AR ) & Na, K, Mg, Ca, WiEv BEFR, AR JUeo 5 M, SR, S,

w1 R, RAKODIEIHEROIEIEE

b Y MoE oK OHOT ok fir Kk oK o Al il
% 55 5 (15.6) 26 (81.3) 1(23.1) 4 0 36
Bf - Rt 41 (80.4) 7 (13.7) 3(5.9) 16 0 67
N N | 28 (25.0) 81 (72.3) 3(2.7 18 0 130
LKoo A 13 (16.4) 65 (82.3) 1(1.3) 13 0 92
L U R /N 25 (69.4) 10 (27.8) 1(2.8) 3 0 39
fi by 85 (76.5) 24 (21.8) 2 (1.8) 0 0 111
& 0 5 (13.2) 33 (88.8) 0 0 0 38
& ] 52 (85.3) 8 (13.1) 1{1.6) 1 0 62
(LT A 8 (40.0) 5 (25.0) 2 (10.0) 9 5 (25.0) 29
e # om o4y |17 (43.6) 16 (41.0) 6 (15.4) 9 0 a8
# o 112 {36.1) 188 (81.0) 9 {(2.9) 54 0 364
Hk b 167 (62.1) 86 (32.0) 110 4.1) 19 5(1.8) 288
4 k| 279 (48.2) 275 (47.5) 20 ( 3.4) 73 5(0.9) 552

() B K D RBI F 413

"RIFKFAREFLD
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W, AESES, tRESOSHETH S,

ME L, WMEEYESE0 LT, FREHMEICL D CRE
¥, ZUEE HASHE, EREERUENSEOSE
AL 7,

PERRRUEZE

1 HEERR - EokORBE A

MR OFADERIGERER 1 E L i, 2F
TRMFEAR LT RO AR I R2BUTERI R, 27,
T ROFFE PR R, TRESHTHEIN Db
WEIR (86.8%), FEETH FKicE iz BEE
5 (82.3%) ZL TR 81.3%) THh-t. —H, 3
BRARGASS <, £, B - BEEE AL E
EFNTV B DMFAOF AR 285.3%, 80.4% &
BETHo I,

2 i AAoE

HIRAIRADKE SR 2103 L i, BETIECL, B
e, BRREVZEOGEEWEARENE L, B, #F
KESSFHHLTOWAERTRINAEETH - 12,
BE—F+HTCl, Naizou T Zama8aisitor &
2B, EbobEREL R THENEECE, BED
AR, BREQEHEZI Tws L Bs R,
—71, BEXESEIHMTROMAESS 3% EEFETHD,
%@KﬁiCLﬁﬁﬁfNaﬁ%HEE%@&#%@&K

FETH o, 7z, HHER - b = FF - FEie
%@@T*iXWﬁUEWW#OtD%E#%kiﬁm
BB L, FIER - bk L EFEE - FEIER I3 HE
S ERESAGH L THAI EHS, TASOMED
FEEMBAORE RO THE L Bbh 3,

3 HMEBIAHE

At LHEEOHBERNE RO KEEEI L Lt &
T EBEE T, HERNOKEFREIINEAR R

#2  HEBIFAOTHKE Bl mg/ b
M WIS oH ClL O BEDY SO, dfErd# TaAaVE ERBEY Na K Mg Ca
. - 5 7.2 20 83 a7 19 19 160 13 1.8 7.9 11
o " 26 7.0 10 65 8.5 45 27 160 11 2.2 5.3 3.3
- . 41 7.1 12 2 10 18 14 85 7.4 0.5 3.8 3.3
50l TG Akt
R - B 773 19 100 17 22 55 170 13 1.5 7.4 11
WL g 28 7.1 6.4 30 5.3 33 15 87 6.5 2.0 2.2 0.9
e 81 7.2 9.5 53 7.7 46 40 140 12 2.6 47 1.4
P 13 7.0 6.9 45 9.8 48 27 130 84 3.0 34 1.9
o o 65 7.0 6.7 45 8.3 64 36 150 3.8 3.8 3.3 1.0
25 7.3 11 7319 15 28 140 10 1.2 8.2 4.7
AR - E R
Ebe -0y o1 100 15 31 53 210 18 1.7 10 5.4
- | 88 6.9 19 20 6.2 22 7.7 86 14 0.8 2.1 1.9
- " 24 6.8 37 71 11 31 19 200 24 1.4 7.0 6.4
" " 5 7.1 34 3 14 21 21 210 20 2.3 9.7 5.8
= 33 7.4 69 140 14 34 37 320 29 3.3 19 7.4
" 5 52 6.9 18 44 10 11 14 110 13 1.0 5.4 5.1
- 8 7.0 18 49 9.9 9.0 17 110 13 1.0 5.2 4.3
, ) 8 7.3 26 75 25 19 21 180 18 1.1 5.3 8.5
. 14 il—.l_
AL 5 7.7 27 100 57 19 43 290 47 0.6 3.5 18
) 17 7.1 23 76 15 25 32 170 14 1.4 8.7 2.6
-
AL AR e R 16 7.2 38 140 19 32 45 320 28 2.2 11 9.2
" © 112 7. 9.7 46 10 23 18 100 80 1.1 4.0 2.5
' 189 7. 9.0 55 8.5 49 38 150 11 2.8 4.5 1.6
" o | 1420 6.9 19 28 7.7 17 10 96 14 0.8 3.1 2.8
A Yes 7.1 46 96 12 28 27 240 24 2.1 12 6.6
& e 254 7.0 14 35 19 13 100 11 1.0 3. 2.7
254 7.1 14 63 42 34 170 14 2.6 5.7 2.3

} pHIZ SR, AL TE B 1 S
E2) bEeidtgak, TR T Ko KT

B3 ) BN, WO TR, BMRE, DKM & R,
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#31 HRINFEADOFHAR BT mg/ €
Ea| s B | MEkE  pH Cl &Y SO, @Es/8 TaaUlE AREEH Na K Mg Ca
gm| 1272 W 51 8.4 16 19 110 87 0.8 59 2.6
. ~ BE 5 68 8.4 62 89 25 23 150 8.8 1.3 6.9 2.3
| 271 6L 3 80 A 20 110 7.0 2.2 25 1.1
= 117 7.1 80 50 7.8 54 34 150 9.9 3.0 4.1 1.4
TR EEE 50 14 21 22 136 10 1.6 5.2 4.1
HE Rt B
65 7.1 11 63 11 44 45 170 16 2.4 4.8 1.9
LE3- (25} O - - - - - - - - - - -
AE 0 _ _ _ _ _ _ - _ _ _ _
:t
pgs| 71 1 2 1 19 14 84 7.5 0.5 3.9 3.7
7 7.3 19 00 17 22 55 170 13 1.5 7.4 11
ool 71 s 81 15 25 30 180 17 1.6 9.3 3.4
S A =t X )
" 47 7.3 64 140 15 23 37 320 30 3.2 18 7.4
L w2 6817 v 6.2 23 7.6 79 13 0.9 1.9 1.6
EEAEL 1 72 2 97 16 36 32 230 18 1.3 5.9 11
g 969 18 30 7.9 14 1 98 13 0.9 2.5 3.2
e 9 598 31 65 10 20 19 170 20 1.1 6.6 5.6
g 170 2 24 7.2 27 9.2 91 17 09 2.5 2.1
; a 1 7.0 23 16 3.0 25 5.0 72 17 05 1.9 1.6
o 1 7.0 17 59 21 16 17 120 12 1.2 6.0 6.9
RS o _ _ L - _ _ _ _ B -
.3 71 2 65 13 21 26 160 13 1.3 7.9 3.1
R E
. 52 7.2 53 130 14 32 36 200 27 2.9 16 6.6
oy | 9370 1 25 6.2 30 12 ol 10 1.3 2.1 1.4
ZHRE L 97 71 87 53 52 34 150 10 2.8 4.2 1.7
g ML 7016 38 9.5 16 13 110 12 11 4.0 3.5
W g8 7.1 15 63 11 36 35 170 17 2.0 5.2 2.6
wox s 70 2 24 7.2 27 9.2 91 17 0.9 2.5 2.1
" BoAHE 1 7.0 23 16 3.0 25 5.0 72 17 0.5 1.9 1.6
o ¥ 71013 2 1 19 14 85 7.6 0.5 3.9 3.3
Bl 7 73 19 100 17 22 55 170 13 15 7.4 11
H L) HIZEACTE, oI A B
20 REridriEok, TERIEHT KoLK
7o TRBISESNIABEOKREIDWIHFL LS FNHUE, K, ARBEDESERETH 72,
BHET A L, AT TEMOME L Y BEEHESN L,
HEC o fehs, BETHEELEAYDEE TRSEER g &£ o
LTwtn, Shid, MEOEREDKFEIE LA SR (1) FEAORIEIH T A & HBARDORMALUE L A LT,
CTEET A8, FONREFME LS L DML Ei e b48% ERIBTH o -, MBI X, FiE, B
MEwmFML-LDEEbR S, FEBTHTAORHEENE 0% F#kz Twuni,
K, BEEOREG L ELORKE I OWLTHE (2) BE&EoPHEkERRFTH M, HETIHC,

AhcitEd 2 &, XA TREFDES DT WEAESD
D, MWFkOF A VE, Na, KIREBETH- 7,
ZIEHREONIRIL AR 7 A B, KWEH, Cl, &
H, W4 A ERETH -,
B HE O KRR CEREE O T KIS EEmE
2% HEUL ER R R U e, BRSO MRk

(3)

HEBRIVME RS - 72, AL, Bz Cl, #
FE, REBREVSENEL, BEEETREBEE 18
VI SO RKER SR S,

HIE R DA I, &R THUERERS T,

MBS THEKEORBEREZI T EHEI NI,
At TR, TRUERHORAZEE 7 B, H
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1) UGtz LREBR A, (1970)
2) RIEFEBAOEWRRN | BHIR T Ok & ADoK
T, (1977)
3) R RHSMER (ST, (1975)
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Scale Problems in Drinking Water Supply

Taiji HIRAKI and Soyo NOGUCHI

BEMS L UERH O LAERKECBWTA T — NV
HADE®ERH Y, FOERFTHEOLDIC ERBLUA
NG EEBLI-OTHRET 5,

= 4 1

EEMZP 1 BHARE S 2 EK THOEDKE A
=R T ABERINRE L, I IOBKGIIER
Mzl L, AMEOREAERRE L TED,
O LFicH i 5 BT RBAPEHRL T 3,
1. kB RE

FABROKEEFH LI BREIRIDOEEN TH S,
Bk, 7B b AREREEE R E LT 5,
FHUETAE W v A B3 T0me/ £ b B D, KILHEHE I il
FLTWRIEESHBbEE, A, BROEHA
KB4 f B EIETR 2 10T £ 9 i AR 24~-32mg/
¢, HUFAR36~42mg/ 8 TH B,

— 7, IR RO THEFEENE L BACH U EE
ME O, RESTACERTIEELSNS, Rk,
farkieAk s 612 COB0me/ £ TH D, KiEEFICELT
AIRBAOEMEZIT T2 LBbd,

2., A7 —

7+ B s

WO M ERE, THEE, BHER, AKEELT RV VA,
LT RETIEFEALET Ry,

5 W ERY O BRES00me % & EAL S 320 % E4A0mE T
JNEVILITE L 7o i 2w TR TGk
THIE, r4 837 v {bkFEETREL,
EHECTHEEL 72,
5i0, 980, Ca 4.3, Zn1.9, Na(.5,
Ko0.6, Mg0.7, Fe0.3
A4 — g SiOMKESTHYD, Ca, Zn
HExHpIEATVI,

53 (mg/ )

= fl 2
RS ESAEORKAETRA 7 —I0hAEBE
L7z D, HEScEAREAELLLOTHL, 4
BB A BORBMICIE L, TR ZRIR Z L T400
HESEEE L Tnd, I CEL M, B, FREO
B AENS S 20T, HREORE L, B, Bk
OREHELFEBL 2.
I, A& @& XK
BEERSAEREORE 2L BRIEIRIOLE
NTHD, FMBEFELTHLIEL EFEA, JoHx
Ty RIFR KR TH -7, ol FREAEE LT
WAREE, s L UCREEKORS iz n 0EEL

#£1 RB1IESHILACECET AR (ne/2)

s BB ok akiEk KoK RERRT

pH 6.2 6.2 8.2 5.2
MAEREY 160 180 86 —
G 95 94 73 54
Na 11 12 8.0 11
K 4.2 4.1 2.8 4.4
Ca 17 17 12 11
Mg 8.7 8.6 6.3 3.5
Fe <0.1 <0.1 <0.1 <0.1
Mn <0.1 <0.1 <0.1 <0.1
Zn <002 <0.02 <0.02 0.1
CO, 60 60 0 500
Si0, 70 71 80 73
Cl- 7.2 7.7 18.8 5.4
HCO," 110 110 79 83
S0,* 9.4 10 29 2.2

*oREEA LA T RN EREGC EE LAk
%2 BEoBKRKFORED (mg/L)

Ca Mg Si0, HEREBED

i | 0.52~0.65 0.31~0.39 24~32 7797
A | 0.88~1.10 0.50~0.60 36~42 130
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3 EFEWHBKECEATHIHER (ng/2)
. w & bE ) = = 2 % A i 5 &
®\ A WKk 8B Kk | B A&k A | E K| EEOK|E O K
pH 7.1 7.1 7.1 7.3 7.2 7.2 7.0
E R BEED 280 150 90 110 310 280 260
T 180 130 71 90 210 190 170
Na 20 15 10 12 22 22 19
Ca 48 5 20 2% 58 53 48
Mg 15 10 5.2 6.1 15 14 13
Fe 0.7 <0.1 0.2 <0.1 0.8 <0.1 2.1
Mn 0.1 <0.1 <0.1 <0.1 0.1 <0.1 0.1
Zn <005 <0.05 <0.05 <0.05 <0.05 0.13 <0.05
Si0, 42 35 27 28 39 38 54
Cl 34.2 25.9 15.8 19.8 36,2 34.2 10.4
HCO, 190 140 76 100 230 210 180
S0,: 23 15 6 8 2% 25 21
*Ca, Mg mo8HL-5EE
x4 RT—LOREERESR (ng/g) HESINLBETH- 7,
froms 2, A7 — N
: AR 7 — #® B 5B . ” "
il rA 7 B # S OB HecRBEORME Lk,
oA . " BOW O ERCRELTARNED 2,
a . .
i z B0 AR il
Ca 270 240 B W H ML IO THERERRC L TAIEL
Mg 59 24 A
Fe 0.22 0.63 54 S BAQEBOTHD, AT —NidhNy
Mn 0.05 0.02 Ay, R RV AL PTEEES AT
£n 0.26 026 THY, ST ABES L DT
SiO, 140 48 5
S0, 0.20 1.4 ~e

Ty D03, SERCERERY, W, &% v BZ0
EAE G, 28, BARBKICDLTR, #4550, 1ng/ 6 5
WA L Tnwd bOn, TOMORSREKE DET

=

=

Z X B

1) AR, 753~758, &R, HH (1980)

2) S EFEEQGTI=0R), 1241, AUE,

B (1981)
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RIFRIC BT 25 BRME OEFRIRE
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Epidemic of Japanese Encephalitis in Nagasaki

Prefecture (1982}

Reizo MATSUQ, Makoto KUWAZUKA, Youichi KASE,

Tadashi HARADA, and Kazuto NAKAMURA

Lo
Bz 507 2 HARRA (LUTEK LD BEFAE
DEFRHEBICODLTEHEIZESNLEEBED, FORE
I REFN425E LA I R A BV, BEFM6ELIRE 1 T
AT E > Twd, ZOLIRBERERIOKE
RERE LT, BR7A VAR CHEL AT T H
A xh (LUFSAI S BEED) DRES, RE{EETOER
B DR BoTwB I EMELSNEN, 0D
EEEESHYTH LROAFHREORLR U AORE
RELEELTWIbDEEbNS,
FITHRAZ, ERCBY L AMBITERIZDWT,
FOEEFEET 2 LWL DRTEDEBRERES M-I
L, AEFHEECE TSI 2B L TARESE
Mil7co UT#OEESHET S,

#1 RFEWREBERLEOFRER RRR

F R BE < ¢ BoE W

AEF041 127 (54} HFI50 1 (1)
42 43 {21) 51 0 (0
43 20 (12) 52 ¢ {0
44 19 (12) 53 9 {6)
45 17 1) 54 4 (1)
16 303 55 2 (1)
47 1 (0 56 1(0)
48 6 (2) 57 2 (2)
49 ¢ {0

{ ) AEFET-#H

MEHFE
1 EMOFEIHEE R CRIENGIE

PIE, 2 SERAl e L TERE L T\ 5 ME R BFHT
OEERUEBIBEWT, BASTEE6 A28 XD oA
Hgcoff, 321 #M0ER TEREFEOVVLES
EUTEETT - 720

(1) EAWOEEHE

BERZA P 7y 7 1 G2FEL, DEHFLIDE
W THREATL T EHELEEL .,

(2) REBLMRE

BEL Y A A STEROD P b OB, FEEBLT ]
FEAH 7D M2, 002 RHERYZA M7y
kOB L A A RS EAET1000T A 1 S
EL, MRy ARBABEER UL b A Y Y s i
fg o o— Co/36mE L D iTo 7z,

WE 7 AR L O RELLT 7RG, a6
2RBRLTREOHERAITT > L L b, BT 2>
HMEPIRZED, 28 oH BOBER U JaGAT01£H
M & 2 FE 21757z, Co/36HIBERE T2, IRIMIKER
EREDEEE A, 3 517 JaGAr#HBRIILTE 2 A T,
NLFFY —F AT F VI —VETEEL .
2 BRe AR 4 v ATEFEEREE

S, B TRE SRR RREBRFCEE SN
AR T 2 RRBOBEERENSRE LT, BHTES A
29H»5 9 R13H £ TOM, #ANo#E it TE
1EERL S, 1HESH7 0 ORMBRIEET, M
BErPALLHTELRZITILE, BR, Hao&XE
nENDSERE DER L,
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. 534 a //////////////////////////////I// _ //////////////1///;

2"

- 2%
. 545 mewﬂr
T

5. st 1 e
5H 67 7H 8 H ¢A
B1 Fx3, ORFISEOTFEELE & OB

ﬁg!t

4]

I 22,492

* B

10000 ‘\" 53

5000

9H

B3 a#H27HATHOEHEE BB

5.

S.

5.

n ‘ !M __._m ¥ oy SR
460mm ! ¥ I [ I L
T Lk .“1 is l— ‘l ;
T T T T —T —
500mm
5%
400mm-
564
5Q0mm
574
B2 FXx5, AFRBkE £ &

TRE (X ME PO FRMBREELIMHTE UUTH I ik -
BEED) MEOEIETH D, FHhid FTE (19654 8 AT
BIRRY WHEU,

3 EROHAH ] fikEERE

HRSTH G R b 11R £ TR U 2o i iEarElE 58T
KU @R R E (R ES27 A 0 Mgz 2w 7, HEEH 1
TBMDOHE EIT 72, HREDEFIRSHT A0 F
ST HRET, IR0 FULETH S,

4  HAlEERE

KE, HROFBWTHEH e BE > THE S
iToi,

HRRUESE

I BENEROFEFEREL CHEENNE
FEOCHENMTFRERRIC BT 2 BB OERN D
W, @1, 2T LB THD, HEMNFEEH
WKHicH 5, 6 HORBETESKERE, FEES LS 2
, 6 TR S 9 Bha g TIRFEBERT TR L.
EWCEMNREORBINC S22 7 A, TR, F
FEERKESTES T2, —F, ARSI LTI T
Her, TROESERSBENTH4, IO LIRR
REFT TEEORNMNFALOSHMEER, M3, 4,
R2WRT LBD, POREVY (6 ATA) DOFER
RFECEALZ S, 267 AhE e TroEdss s
niz, L, 20HEBAECES L, fiREL o400
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j?f} 4 log,ofn'.ll 03 Bfipool ¥
2 ik R A A ARHE pool
7z 2 /\/\/\ — IHIT A O
7;;- n - RO H 1 HEEE R
B 2 — MBS IR %
i e
] ' —I00%,
HI
i
:
(poaal)
o 0 r® 5
g %
N # P
AT B
5} | 10 e
it
#
2 oA 7 8 A Y
E4 axz27hA4xhoEaERe BEY 1L ASHEE BEOH | Hiik
FERRS & URERE (S, 575F)
F2 AHZTHATHOFHBERS L URSUOMHAER S.51F
FEET T,

DL SR B2 AR D #H OE|EHEE| 7102 s B ORY R I RHER O

- i M SRR [BE T )
EATEREWG, RESHIBULEE:, 7 A B | dss o %% e TR | meEmgr
rbDEELIBRD, 7. 5| 1,239 2,000 0/20

BENOMPHERIER?, H40EED 7. 12| 4,345 2,000 0/20
ThB, REGSRM s o Ayg  T- 19 3,452 1 2,000 0/20

) 7. 27| 1,570 2,000 1/20 5.0 0.51
DHREITT, T MEERFISS, S64E & RS T ’ '

TM w‘n_um BERERFIC g 0 ae | 2000 6/20 30.0 | 3.36
DY, FRTHEATTHL, TOERE g 9| 1802 | 2,000 3/20 15.0 1.62
W38 H23H £ TH 4BRBER L THRIES g, 16| 1,322 2,000 3/20 15.0 1.62
iz, TOBBRENEESEERLAOE, 8. 23| 2,641 2,000 1/20 5.0 0.51
87 2HD3.56%THok, FEQRAE 9. 1] 1,522 | 2,000 0/20

MBHERII28BE TH -2 n8, BmEd A ED o A= o KL 1000T

VHBOR LD 8 QRS- %3 MEEEE (C./36MM) LML~y k5 AR A A2
BLEORF R 5, R MO TR PR LS S. 57
Mty {, F AR BRI R — =
PEA L 7T HFABETHD, Lmd 2 E gg 7‘;”’ C/36 | = R E ”éf 7};” C6 | 2
DIFHEAR S o7 2 s R ERT B 3, R 9% N N s o o1 N B
HART ML BB ITERNDS g 9 | 108 | 4+ i o | *
WipotebD EHEINE, " 107 + + 8. 16| 141 n n
PREIOSEETIC DL TIEES, =5 y 111 + - P 148 + +
TR, WL ABPBIEL T O %, ! 115 + + 4 153 + +
O L PN C PRS- A S AR il N S S
BN Twed, AEMALwY ATHEER 8. 9 121 n n 2. 14 (54,3?%)
b DT TSR T L SR AL
2, SR DL THMEERETOL RS s, BRI O M AGE 2 o Jo o s, B b Pl L b

2 BOER YA L ATSEERNE ENTHE L,
BRBREIZ 2L TREL, BH4CRTTEBEOTHS, BOWEHRRESHEENRDZ 2 —ANh P 2y /S — b



156

WHETL b2 TET240TH D,

{pool)
2 W B 1 2 BB O BRI ECDnTi, #S5
KWRTEBDRERS L, 8§ ALEMREEHNE TR
10 BT Lz b0 kb3,
3 {FE@UMH I fiAFEERE
6 5 TH FHRAPIOH I HFRERRIEE6 DB TH B,
- i OB @ O AR BHENRELE VO RIE~0FDB.3%T, D0TH
5 #BASERE LIl YRR & 5 HEAR 'wgimwn%,miuiwwﬁ%®Mtto1méa
(S. 57%) 5~104 THEEENTOORV 7 FraErLibok
Bbnad, NFLLECD2HTIE, M E L LICEER
(LAT 2 —ME &BEE0) BRHRESRL 20, BMik-Twds, JThidERBROCHEEDEZLSZ
7T ABHICHIML 2R R OIR 2 R BYITH - 72, EBEZOND —FBEEFMELOD 204 T, 2529
CHIRRENOBMEIRERETH S, FTRBBTHE-T,
TOBBEBRERIFAFEL B0 OERETSALN, HI 4 HIKEEERE
FUFHRAEEE 8 A108 TT73.3%, 8 H24F10i3100% 0 & FE, AROESTERESHIZBERIBTH >,
Lize 20, 2 ~MEBZMAGRECDL ) b | SRERMESCEEL 20T, 2ADBEFREE
hEEwERaNns, 207 & RERERSHERES ol (BT
&4 BB - H | HAERERKRL S. H7H
WA R | am HOL A & B 09 R
<10 10 | 20 | 40 | 80 | 160 | 320 | 640 |1,280|2,560| (2 %5 = | A=
6. 29 30 30 0 % %
7. 6 30 30 0
7. 13 30 30 0
7. 20 30 30 0
7. 28 30 28 2 6.7 100.0
8., 3 30 29 1 3.3
8., 10 30 2 3 6 4 3 3 1 73.3 76.5
8. 17 30 1 2 3] 10 8 2 1 90.0 79.2
8. 24 30 1 3 7 7 9 2 1 100.0 30.7
9. 2 30 1 2 2 7 5 3 1 96.7 65.4
9. 13 30 5 2 8 | 1 3 1 83.3 0
x5 WFHE, BoH | REERgs S, 578
Wz PHLAH 6.29(7. 6 (7.13| 7,207,288, 3|8.10[8.17|8, 2419, 2|9, 13
- % Blo % 0 10 100(88) |100(25) |100(78) | 100 (0}
B i 0 100 (60)
#OE| 0 0 0 0 60(67)
BB 20 (100} 100(0)
I I i 0 100(67)
=g A1 100(60)
= W 100 (40)
ol oo 0 60(50)
X E 0 0 70(100) |100(25) | 90(50) | 50(0)
Mo 0
KEH 0
E® 0
HOLEEH, VHRIOFEED () o 2 —MEBRSERISREE
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