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Measurement of Air Pollution in Nagasaki Prefecture (Report No. 11)

Hiroko TATEISHI, Masahiko MATSUDA,
Michio YAMAGUCH]I, and Kunitaka HONDA

Since 1969 the amounts of dustfall by the collection in a dustjar and of sulfer oxides

(S80,) by lead dioxide method have been measured in Nagasaki Prefecture,

In 1980, the amounts of dustfall and SOy at 9 and 10 sampling stations respectively located
in 5 areas of the prefecture, which were equal to that of the previous year, were measured.
In addition to them, the values measured by Nagasaki City office (13 sampling stations)

and Sasebo City office (10 sampling stations) were used for evaluating prefectural condition

of air pollution as a whole.

The annual precipitation in 1980 (2, 700mm) was about 700mm more than that of the

ordinal year,

The results were summarized as follows:

1. The annual average of dustfall was 2. 72t/km2.month and that of insoluble solid was

0. 81t/km2emonth. The ratio of insoluble solid to soluble was similar to that of the

previous year, The seasonal variation of the amount of insoluble solid, which was generally

heaviest in spring, was also observed in 1980, On the other hand, the seasonal variation of

the amount of soiuble solid, which was heaviest in the rainy season, was also observed.

The amount of dustfall was similar among the stations, except for high level at hilly

district in Sasebo City,

2. The annual average of SO, was 0. 15mgS03/day.100cm2PbO;, and the level at each station

was less than that of the previous year,

High level of SOy (0.27mg~0.30mg) were observed at the hearts of Nagasaki and

Sasebo Cities with a seasonal variation which was higher in winter than in summer by the
effects of boilers and others. At Shimabara City office {(No. 7) the SOy level was high
(0.27mg) by the effect of stack gas from industry located at about 700m southeast of the

station,

The secular change of the amount of 50y, which has been on the slightly decrease at

almost all stations, was observed,
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Atmospheric Ozone Concentrations in the Eastern China Sea

Yoshiaki FUCHI, Michio YAMAGUCHI, and Takashi MASUDA

To make clear the origin of high oxidant levels in Nagasaki Prefecture, atmospheric ozone

concentrations were measured at the unpolluted Eastern China Sea.

Results were summarized as follows:

1. The highest hourly mean of ozone concentration was recorded at the unpolluted sea-

surface, about 210 km west of Kagoshima City.

2. The hourly pattern of ozone concentrations at the sea-surface near Gotoh islands and at

Arakawa port of Fukue island showed the similarity to the patterns at monitoring stations

on the land of Nagasaki Prefecture.

3. Ozone concentrations in the Eastern China Sea near 30° N were recorded about 40 ppb
in May and 20 ppb in July 1980. Considering that these levels were similar to oxidant
levels in unpolluted areas of Kyushu District, 40 and 20 ppb may be the “background”

levels of spring and summer respectively.
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Fig, 1 Track chart of Tsuru-maru near the

Danjo Islands for the sampling period

Fig. 2 'T'rack chart of Tsuru-maru in the Eastern
China Sea for the sampling period
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Fig. 9 Surface weather maps 1800 J3T for 9-23 July, 1980
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Fig. 10 Hourly mean ozone concentrations in
the Eastern China Sea
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Table 1. Hourly mean Oxidant and ozone con-
centrations during 1400h-1700h 9 July
1980 at meonitoring stations

(ppb)
9th July 1980
Station

1400 | 1500 | 1600 | 1700 Average

Ishidake 19 16 19 18 18
Ainoura 10 6 8 8 8 B

Fukuishi 11 ) 10 10 9 10
Kc;sasa - 18—— 13 ) 7 N 3 10 a
Omodaka | 21 | 20 | 16 16| 18

Tairé ‘ 12 1 10 6 4 i 8

Isanoura ‘ 11 12 10 - ”9 11

Ckwoswki | 9 5 1| 1| u

_—Ohgushi -1 18 17 18 19 ) 18
Muramatsu '”E 2 | 26 | 26 | 25 | 2
Ohmura "} 23 | 21 ".18 15 1§___

Isahaya V ‘“—.18 7;777 16 17 - 17
Kogakur_a ----- | 1777 _2 - 1 ; i 1—
Kenchch 1‘ 5 9_ 6 1 8 7 )
Inasa . AV 20 25 7 22 14  “ 2077”
Fukue s |42 | a0 | 36 | 4

Unzen N 3 73 3 ) 3 B 3

__-:i"surugmaru i 3z ! 35 32 } 34 \ 33
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Polynuclear Aromatic Hydrocarbons in Airborne

Particulates (Report No. 2)

Shigeru KOBAYASHI and Michio YAMAGUCHI

The polynuclear aromatic hydrocarbons (PAHs) in airborne particulates collected at both

rural and urban areas of Nagasaki Prefecture were determined by gas chromatography / mass

spectrometry:

1. TIsomeric 3~5 ring PAHs were found in all examined samples, and 5 ring PAHs were

detected only at urban areas,

2. The pattern of distribution of various PAHs showed similarities between rural and urban

samples, but the concentrations in rural samples were lower than those in urban samples.

3. The ratios of pyrene to fluoranthene concentration were almost the same at every

sampling point.

4. The concentration of PAH in airborne particulates filtered by the glass fiber filter paper

seemed to become lower according to the increase of ring number.

1. L&

RGN h o FRIFRERI{EKSE  (Polynuclear
Aromatic Hydrocarbon ;| PAH) [C 2T
LI L TRE L D OAMTHE SIS S0, 151
%ﬁvm,zﬁﬁ&®£ EENTINE Ry (@)L

VTR TEE, TEIN494E PIFRERR O A &S HElER i
BOTHAEENTO S, L UERGESERIICET 5
R&EHO PAH i 20 TOHEE DT, 46, K&t
MR ORI DILEE L < v b B TRETE
HupilE & A FHET U TO IR0 BT, —fie PAH
DEEATWETORA R
2. EBFH &

(1) UMD, FEOR RS

Table 1 ¥ Fig. 1 1ZRT,

(2) HliERE

HIERIC# 5 2 et (GF [ E¥EG B—100R) #*,
BEICE YL 27 54— L4 (PUFP . {GEY 75 )
AMWEB LI ARY T LD TH Y70,

(3} FHFORTMEE

PUFPI17 & v RU Y 2 a~nFH /T vy 7 Al —
M LYk LT, GFidZzoEsTER L
(4) HDRELE

GF, PUFPHUC Y 7 At v IC R BHBET -7
Db, 7ol nhTsasav I 7 ACIORML
7‘\:1).2)0

(5} FAfgu=w &I 7 A ICLBHE
BENZEIG—SCOTH+EF ) —H 54 (¥
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FAA VRS (FID) itk b#ME Ll

:’J Ay e by T

ﬁ7Aﬁﬁ 1mc,2mc
HEACHEE 210°C
A7) e b 1130
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Table 1. Weather and amount of airborn particulates at each sampling point.

Weather Amount of particulates
Point Date | —
. . Ve Tempara Humid- . Dust
| 6.:00~18:00 18:00~6:00 “ture | ity Filter |Volume (g /100078)
' (C (%) 5
) Cloudy latter . | |
Omura | 80. 6 .10 rain Ram i 203 83 PUFP ! 0004
(Omura (‘ . i |
municipal '80. 6 .11 ﬁﬁﬁ’d;a““ - Cloudy 21.2 | 8 |-———| 3882 0.055
office)
'80. 6 .12 gﬁl“dy latter | pain 21.9 79 | GF 0.051,
Oseto '80. 9.3 | Fair Fair 254 | 84 || PUFP 0.000
(Yukinoura air
monitoring '80.9.4 | Fair Slightly cloudy| 26.0 79 —— | 3749 0.039
station) Cloudy occasi- Fair occasional
'80.9.5 | o1 rain cloudy brief 26.3 82 GI 0.039
rain | .
; Cloudy brief Cloudy occas- .
Nagasaki 80.10. 7 | rain ional _rain 22.7 83 PUFP 0.000
(Kashiyama air
monitoring ’80.10. 8 | Fair Fair 22.5 74 —emo 3924 0.037
station) !
'80.10. 9 | Fair Fair 21.7 73 1 GF 0.037
, Fair latter Cloudy latter . ‘
80.10.30 cloudy fair 14.8 65 1 PUFP 0.004
Nagasaki l
(Our Institute) | 80-10.31 | Fair Fair 12.4 | 50 || 3949 0.050
Fair latter i
'80.11. 1 | Fair cloudy, occasio-| 12.3 67 GF 0,046,
nal rain J

(6) #HAZ o< b3 TEHESEH (GC—MS) K
K2 FL I OWEE
Bt pret (BALETFIMS—D100) D&M A4 v
BB MID) 0TI -t
NI E Y

HRpuT by R
5T
Ty F iR 280C
AV y bR
AAZT o b 300pm
N—A ” 2. 0mm
| 300um

{7l GC—MSICZBEn

EWAF iR 3 Selected Ion Monitoring
(S IM) ik bDiEf L, BUEHITIR o w— 71
RGP 18, BOEIEIC 1 S5 TE 370K
Be— 7 ORT S ICROEED & O &, B« 3k .
FHEDQTT TITEATS, FiHEoC—sDEs F2103
RSk T, Pk L D ORHR AR b o i—l

BHZ D& g 3R D L, 10 S0 B 2 i
HU TG & Uiz,
(8) RO s me 4 7 e A A0
LB (a) L DS
PSR 1 e CORRTI eI T L2 G F I
oy S @ e L Iz onTIEIEET 3~y @) B

Ly DT =Y S OAICS | METREREITTS -7
DT, HAC AT Z D U,

3. RRRUER

T /20l Bli3 Table 2 2 5dind & ST/
HTHD, ME L KRR BN L ER R TR AT
a0 TR AAERIEH LTI A

PR O ENIE Fig 1 oL b ca’gof:o T/
iITHERMS SW~SWTHD, CIidiipmsso
ATHb, NNEDHZIMNE» S DB TH S, BT
uimmiwsw~WNw<,H}Aewmﬂm6®ﬂ
THY, — IR DR TH -2 MUPEHE |- Tt
NW~NBERITH -7z AFIT TR T l—
AR B Al
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Fig. 1 The distribution of wind direction at each sampling point,

Sasebo \‘

city

10 20%}7 ;
Matsushima

LTy

<

= lkeshima

Yukinoura

% The thick line shows the national roads.

5% Figure in central circle are percentages of calm.

Table 3 1t 5 NOy, SOQp, Dust ek 2T
AW R o e OBRIAGINE RO F — 2 TH D, H/
L, Bl MUTIEET T R S e U E ) & [
dhb, ANHTTRIEES D 1. sknifidn o i iRIR
HAAd 2. 00, BLTRALD NO iR
Fi 2.7, 2.6ppb, SOz jfFii2.6, 1.6ppb THY,
RETEYLPEZ N w 7 55 9w FOL~NAEHEZL LGN D,

(1) Eah i

BRI A E L EREDOGF LiTliifizh T
Y, ZOGFailmlL < PUFP [uriifixfit-did 1
BRI TEH o7 4 rOMAIED S B MPFERT &K

Our Institute

F NI B b, TR T EI1000m B D £
#1E410,050, 0.055¢ TH D, GFZIAL T PUFPL:
R E N b ORENF10.0049 (8.0%), 0.004yg
(7.3%) TH-7,

—JF, TR E L TN T S B AR R
0.001 g 2l FTh -7z (Table 1),

{2) BEOFRIERALACGHE

FHIC BT BRI T O P A DO PRI
FuTiA Table 4 124 Ui,

T THZT /B, BLTE7 27 v ybhby
V(L Y ETHERI SN, v/ @yr vy T
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Fig. 2 An example of gas chromatogram of
PAH of airborne particulate extracts
(sample from Nagasaki, Our Institute)

Phel Standard 100ng
Ant LROT:
M’—wmr Btbif
rrrrrr ) M
PUFT extract
1807

Gl extract

————

15 20 min

Blall’
Biep oy

“PURT extract
2007

GLestract
2107

YL RRRAL T TS ~foo N/ @) il
MTFRFTR T 0.209/100008 Tdh -t iy 3T
B & iid -7,

H #iksriioo (PUFP Lo 4B/ GF ko s
B AL o ThicbcA Table 5 i H TH -

Table 2. Circumstances of sampling points,

CWEE STAIEDS

7o

TORENSDIILICEERE (SERA S
3) MINREIEY, ¥R saw v 7ICBT
BUSHIERED BN DI EHOEIAEL, ~vv(a)
TY 7R PEBETRILNTTE -7

b7, BHUESERSOTHEO PAH 7 vd 7
Y v 1.0 & UTHEEET R L i Table
6 DEBENTH 7,

MUHEE FO#I TIE PUFP KB TR HFREO
PO EF 79 b5 7 OERIEFICE-T
WEDET T 5 EMWMH D, GF TEBCEROENT
BHote CHEOHGED, PAH OG FillfiD# -
bTMﬁ?@Fﬂ;b%Ubéﬁﬁ%@@%PMﬂﬂﬁ
DU X BILROEHREBENEFR LT B L5 L
5N B

HRA 7 o= 75 702N e L PAH
DULEE e — v i Li-mH Fig. 3 ThH 5,

A=y LLUTR&AGSE 72+ Py Ry
by 7 L v FTE MRS MATHS Mo #hh
kIR EDTH oo v/ B 7F Ly T
BRI TER (@O yOE—rD D i3 A5
N,

TA Sy FvEEL LT HONET S hoB il
WHATEHEE B &4, L bt e SR o
FETH 2 e THEIEE (v v/ 7t 75
Table 7 L HHT, WWTFho
HWAETHIN0.8TH -7z il LﬁMW@xmm®yw
[RBEE B TILE Ui 2T e o A LT a4
ETAMITH -7,

Tz, BSOS B A F TR A ko PAH
MiEkk Tl o olkidl . 8~6.54 75

COESBNLDEL LD L, A 2T

- i a) b)
T h Distance from Traffic !Number of Circumstance of
OPOEIAPNY | National Road volume ‘ facilities neighbourhood
o cioal (m) Residential area in which
ofrfr}‘;:;a frumneLpa Flat 60 23304 6 public effice and school are
located

Yukinoura air : Village (population density,
monitoring station Cove 200 2735 0 54.4/ ki)

Kashiyama air Village (population density,
monitoring station Promontory 1100 2911 0 872.9/ki)

: . . .

Our Institute Hill and dale{ 200 33867 4 gr(:;lmerce and residential

a) Number of cars per 12 hours daytime (7 am, to 7 p.m.) on the nearest national road,

b)  Smoke-, soot- and coarse particulate-—emitting facilities (reported in 1980).



I3, SEEERCr VyBESTIVF S Y YRS DE
Vs, TIEOHOEAOHE, MhR&TickT 5%E

Table 3. Concentrations of NOy, SOs and Dust
during the sampling time,

NOx 502 Dust
. b b| 1/ nt
Omura munic-| PP PPY| g/ m
Yukinoura air
moqitoring 3 2 30 |1980.9.3~5
station
Kashiyama air
monitoring 3 3 44 [1980.10. 7 ~9
station
Our Institute 21 - - |1980.10.30~11.1
Matsushima P2 1 26 (1980.9.3~5
|
Matsushima @ 2 2 28 |1980.10.7 ~9
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YEE PR, BB DEMERIHKER EDRNIc kD,
KM T & LTS L 2o e i i B e o b R T
WAL A &N DT T & %o

T AEFE L 4SO TRICENTS (KL
A7NFS Y] HBIEERUETH - &,
NS PAH Bl k- 7o R EFUGER LT 2 ek
FRLTOWADD, Hi0EXERclahi: PAH
LRI, fEEAICE LT A S DI L LEEL &N
HHTH 2005 EROMNAETT 5,
4. # W

AR OTH TRy 7 775 7 PSR i
W TR PAH Ssfih X s, REE LTEA
L5 &, —DRIBEROH AR U R
BT A &, TR, hibiThEo, B2
OIS OWHBHZ B D, =ORITRBEE
W7, ALK 700 D H bR & e Al I ik s & Bk
HADIEDY, FEATHED, FINOBEELID
DTHBPH LA,

Table 4. Concentration of PAH in airborne particulates.

Unit : 1g/10007¢

n 2) 3) 4} 5) &) 7) Chry 8 10) 1D 12}
Filter | Phe | Ant ; Flu | Pyr |B{a)f |[B(b)f{ B(a)Al + B{(e)P|B{a)P| Pery
Triph®

PUFP | 2.80 0.44] 4.35| 3.37 0.30 0.22) 0.14) 0.33| ND| ND| ND

Omura municipal office GF 0'053 ND? 0.23|. 0.19—_';{27 .ND| TR TRﬁ 0.5”7 (ND) _NE
Total | 2.85 0.44 45§ 3.56>0.30] 0.220>0.14/ >0.33 | 0.5 |[(ND)| ND

mmﬁ}L%m&ﬁ 1.24 1.00 0.15 0.10 TR, TR | ND| ND| ND
E$ZT“ﬂh”mmmmgm5;W 0.4 ND TR TR ND ND TR TR TR| ND| ND
Total | 1.00 0.18>1.24>1.00 0.15 0.10=TR =TR | TR ND| ND

PUFP | 1,95 0.09 0.3 0.29 TR| TRl TR TR | ND| ND| ND

:i:f:gama air monitoring o p T T\ 0.8 0.22 TR 0.10 TR TR | TRl ND ND
Total | 2.02 0.09 0.64 0.52=TR>0.10=TR|=TR TR ND ND

PUFP | 8.41 2.09 .93 3.45 0.40 0.8 0.220 0.41| ND ND| ND

Our Institute GF | 0.41] ~ND| 0.40 0.34 0.10 0.06 050 o0.88 2.0 0.2 ND
Total | 8.82 2.02 4.33 3.79 0.50 0.35 0.72 1.29 2.0 (0.2) ND

Sensitivity limit of determination | (.04 0.04] 0.04/ 0.04 0.05| 0.05] 0.10, 0.20| 0.2 0.2”“615'

monitoring by mass spectrometry.
TR : Less than lower limit of this quantitative determination, set the 5/N for 4 to 12 at each PAH.
Figures in parentheses are determined by spectrofluorometry.
1}'Phenanthrene 2) Anthracene 3) Fluoranthene 4) Pyrene 5) Benzo(a)fluorene 6) Benzo(b)fluorene
7) Benz{a)anthracene

12) Perylene

8) Chrysene

ND : Less than lower limit of this detection, set the signal noise ratioc {(S/N) is two of selected ion

9) Triphenylene 10) Benzo(e)pyrene 11) Benzo(a)pyrene
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Table 5. The ratios of PAHs concentrations by PUFP to those by GF at each sampling point,

Chry
Pyr B@) B(b)f B(a)A + B{(e)P B(a)P Pery

Phe Ant Flu
Triph
Omura municipal office 56.0 - 18,9 17.7 - - - - - - —
Yukinoura air monitoring
station 46.5 - - - - - - - - - -
Kashiyama air monitoring
ctana 219 - 13 13 - - - - - - .
Our Institute 20.5 - 9.8 10.2 4.0 4.8 0.4 0.5 - - -

Table 6. Relative concentrations of PAFHs to fluoranthene on each filtering material,

Chry
-f" B(e) P

sampling point.

to fluoranthene

Phe Ant Flu Pyr B{a)f B(b)f B(a)A B(a)P Pery
Triph
|
Omura municipal 'PUFP  0.64 0.10 1.00 0.77 0.07 0.05 0.03 0.08 - - -
office FGF .22 - 1.00 0.83 - - - - 2,17 - -
Yukinoura air PUFP 1,50 0.15 1.00 0.81 0.12 0.08 - - - - -
monitoring station GF 1.00 - 1.00 - - - - - - - -~
Kashiyama air PUFP 5.42 0.25 .00 0.81 - - - - - - -
monitoring station GF 0.25 - 1.00 0.8 -~ 0.36 - - - - -
) PUFP 2.14 0.51 1.00 0.8 0,10 0.07 0.06 0.10 - - -
Our Institute
GF 1.03 ~ 1.00 0.8 0.25 0.15 1.25 2.20 5.00 0.50 -
Fig. 3 Patterns of PAH concentration at each Table 7. The ratios of concentration of pyrene

Omura municipal office

e/ 1000m
8.82

5.0F
o—o Qur Institute
o~ Omura municipal office
a—a Yukinoura

4.0r A—A Kashiyama

3.0r

2,0p

1.0p

0 . v . .y T T -
ND 1 . Chry
Phe Ant  Flu Py Bla)f B Bla)A

it Y g Peey

Yukinoura air
monitoring station

Kashiyama air
monitoring station

QOur Institute

Nagasaki Station

Nagasaki Station

Nagasaki city
{Hayama-cho)

pyrene/

0.52/0.64=0.81
1.00/1.24==0.81
3.56/4.58=0.78
3.79/4.33==0.88
33.7/39.8=0.85

14.2/13.1=1.08

41.7/39.6=1.05

ﬁ
fluoranthene|

note

1979. 9
1980. 2

1978.12

AR

T T 5 RS PENER T~ (airborne particulates) |3

Wuh v PO SMWMEENNSD AR Y v anTH v

75—k BIER L b D TH o CIE TR



I8 (airborne particulate matter) =EEA T
fobs, NSRRI DRI TIRYE (0ph

¢, suspended particulate matter) Z#5HLLOT
A2 R L

g E X B
1) Dipac K. Basu et al. ; Monitoring of Polynuc-

lear Aromatic Hydrocarbons in water, Environ-
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mental Sciense & Technology, 12, 791, (1978)
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(1972)
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Distributions of Nitrogen Dioxide (NO2) and
Sulfur Oxides (SOx) in Sasebo City

Takeshi KAMAYA and Michio YAMAGUCHI

NO; and 504 concentrations were measured by nitration plate method at 85 points selected
from about 500 points of 0.5km meshes in Sasebe City,
The results were summarized as follows :

1. NO; contour lines showed that concentrations of the pollutants decreased gradually from
main road and midtown to the neighboring areas. The highest concentration (100x3NO,/
day « 100cm?2) was found in the contour lines from Sasebo station to Matsuura—cho.

2. S0y concentration was high in midtown and aloeng national road (route 35). The highest
concentration was 0.22mgS0, /day » 100cm? at Daito-cho.

3. Area surface percents (the ratio of area surface surrounded by neighboring two NOs
1sopleths to total area surface of Sasebo City) were estimated by weighing pieces of paper—
map which were cut into every NO, isopleth, and cumulative area surface percents (C. A.
P.7) were calculated by cumulating area surface percents until each level (7). As the
results, C. A.P. in Sasebo City was correlated with NOg concentration as well as Nagasaki
and Isahaya City. The regression equations were as follows,

Y=A—B In X
Y : NO; concentration {ugNQ;/day » 100em?2)
X:C AP (%)
In the equation, A was NO; concentration which polluted 0.1% area surface of interest,
and B showed the inclination of NOs pollution levels from midtown to the environs.
Therefore, we considered that regression coefficients A and B were able to be used as

index of regional NO, pollution.

TR N BBe 2ie, TOWT T ST BNl
MRFUS2AEEE LIS, JEMTIT A OV A8, alitely, Adhil MEO—=MELE S TE Y, KROWICIEHICEn 35T
TIMLES (NOg) RUEEER S (B0 Tk B3k TH Do
SIEHERE L, M5B OBTRRRANM S 7 LT 2. RIEEARBRCAERS
& fc D~ (1) JEIE
FAEREETE 2/OUTFTH BRI I 50 T TATN554E10H 1 B ~10H31H
NO: B¢ SOx OARIMEHAETT - 7= D THLET 5, (2) EH
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Fig. 3 Distribution of SOy concentration (unit in ygS04/day « 100ci)
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Table 1. NO; levels and area surface percent (A, P.) estimated by
weighing pieces of paper-map which were cut into every NO;
isopleths of Fig. 2 when the regional area of interest was

10045,
NO, levels area surface percent
{gNO32/day+100cr) | Sasebo City |Nagasaki and the environs| Isahaya City
(Dec. of 1980) (August of 1977) {August of 1978)
7 ~ 19 79.4 79.9 89.3
20 ~ 39 14.2 14.2 10.4
40 ~ 59 4.2 3.6 0.3
60 ~ 79 1.5 1.8
80 ~ 99 0.4 0.3
over 100 0.2 0.2
Total | 100 100 100

Fig. 4 Relationship between cumulative area
percent (C. A, P)) and NQO: concentration
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Fig. 5 Relationship between cumulative area
surface percent (C. A. P.) and NO; con-
centration in Kanagawa Prefecture
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WL Do, [FLEE, 20, 29~33, (1979)
4) R ARSI — S DR R A
fE#&, (1981
5) KIEMBIL, b REUE B ORRE N DT RO
Lo (1D, A%TEIE, 17 12), 36~
43, (1981)
6) Horie, Y. Hunt, W, F, Jr. and Franc, N. H. :
Popuration Exposure Analysis and Monitoring
» Newyork-New Jersey-
Connecticut Tri-State Region, The Fourth In-
ternational Clean Air Congress, 650~653, (1977)
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Concentration of Chlorophyll @ in Omura Bay

Koichiro KATSUKI, Yukinori KONDOH,
Masashi HAMABE, and Kazumi YOSHIDA

Concentrations of chlorophyll a were measured during the period from April 1978 to May
1980 at 20 stations in Omura Bay. The ratio of light attenuation in water by phytoplankton
to total attenuation was estimated by the relationship between its concentration and Secchi
disk transparency,

The results were summarized as follows:

1. The averages of chlorophyll @ concentrations in monthly samples were slightly lower
than 2mg/m3 at central stations, and 3-4mg/m3 at coastal stations where located at the
most inner sea,

2. Seasonal changes of chlorophyll a concentration were not clearly recognized. The concen-
trations trended to become higher after rainfalls.

3. The concentrations of chlorophyll @ had good correlations with COD and reciprocal
Secchi depth.

4. The ratios of light attenuation by phytoplankton to tatal attenuation were higher at central
stations than at coastal stations. The low ratio at coastal stations may be caused mainly by

decrease of transparency affected by inflow of suspended substances from land area,
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Fig. 1 The sampling stations in Omura Bay.
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Table 1. Chlorophyll a concentrations in Omura Bay (mg/mi).

St. No 1i781 5 | 6 | 7 g | o | 10

2 | ¥ 2 | s | e |10 [ 150 |Mean

1 2.7 1.6 8.1 <0.5 <0.5 0.8 3.2 0.8 19 1.1 1.6 23 14 1.9 2.0
2 1.9 <05 5.1 08 <08 1.3 29 29 1.6 05 1.1 25 21 1.2 1.8

3 1 2.9 24 3.0 <05 <05 05 27 08 1.9 1.6 1.1 17 11 11 16

4 | s 19 107 09 <08 08 32 21 11 16 1.3 1.7 1.1 1.7 2.4
5 | 34 14 12 16 <05 1.1 8.5 1.1 1.1 1.8 1.9 1.0 27 2.9 1.8
6 2.4 11 3.8 <05 <0.5 — | 8.5 <0.5 0.5 5.2 1.6 1.3 11 a5 1o
7 | a0 16 64 1.6 37 os 05 <05 1.6 3.5 1.6i-___2_.;m 2.4 2.8 2.7
s 4.5 6.1 8.5 2.8 4.5 0.8 1.8/ <0.5 1.3 3.7 37_1—_9 4.5 1.7 3.2
o | 514 29 835 o8 <0.5 2.1 5.6 1.1 24 27 27 1.8 1.6 3.0 2.9
mji 5.6 0.8 3.4 1.3 60.5 5.7 4.1 6.4 1.3 2.4 43 52 4.8 5.6 (388)5*

11 74 1.6 4.4 28 1.9 32 1.9 61 14 3.1 3.2 2.4 2.7 3.4 3.3

12 40, 27 531 05 <05 69 1.9 28 1.9 3.2 29 1.7 1.3 3.9 2.8

13 1.8 27 3.8 48 56 29 2.9 08 1.9 19 27 1.1 43 4.9 3.2

14 3.5 3.2 5.6 51 1.6 5.1 27 1.1 0.5 2.7 27 2.4 48 2.6 3.1

15 3.7 11 67 12 1.6 1.9 — | 1.1 <05 1.3 29 1.9 1.9 3.9 2.3

16 2.7 2.7 64 o035 <03 21 27 1.4 1.9 1.1 “757.71_1 3.3 1.6 1.9 2.2

17 29 05 5.1 <05 <05 05 21 1.9 1.1 o8 1.3 1.3 13 1.7 1.5
18| 24 19 7.7<05<05 1.6 3.2 3.2 08 1.9 1.6 1.1<0'5,, 4.3 ?2_3
19 21 1.3 2.6 <0.5 <0.5 1.3 3.7 <05 14 1.1 — 17 17 21l 1.6
. /é"__gi 1.6%_6.4 <0.5 <0.5 1.3 2.9 1.6 1.1 1.9 1.6 — | 1.1 1.9 2.0
Mean ]—37/ 1.9‘ 5.6{ 1.4’ 4. sl 200 31 1.9 1.3 21 22 21 2 :2J 2. 9J Y

* The mean in parenthesis is exclusive of the data of August 1978 because of an e}.traordmary value

which may be caused by red tide state,
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Fig. 2 Distribution of mean chlorophyll a con-
centration in Omura Bay (mg/ni).
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Fig. 4 Distribution of mean COD value in
Omura Bay (ppm).

Fig. 3 Mean chlorophyll a concentration and
amount of rainfall during three days be-
fore sampling day,
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Fig. 5 Mean values of Secchi disk transparency
at several stations (m).
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Table 2, Mean values of Chl g, COD, Secchi
disk transparency(z) and reciprocal
Secchi disk transparency(1/z) at each

station.
StNo | i | Gom | G| iy
1 2.0 1.6 7.0 0.14
2 1.8 1.7 | 72 | o4
3 | 16 1.8 7.4 0.14
s | 24 1.6 1 49 | 020
5 1.8 1—13‘7 45 | oz
6 1.9 1.8 5.7 0.18
7 27 | 2.0 40 | 025
s | a2 | 2 17!'7' 43 | 0.23
o | 2.9 zzi 3.9 0.26
10 fgﬁgD 2}§ii(ﬁ_ 27 | 037
11 3.3 QQWH 4.0 0.25
1z 28 20 | 53 | 019
EETEE 21 | 5.2 0.19
14 31 | 24 | 57 | 027
5 | 231 2ﬁwmuégék‘ow
6 | 22 21 56| o018
T _ 15 | 1.6 ‘ S 61| 0.6
18 25 | 1.8 | 69 | 0.4
~igmfmmﬁéw 17 | 80 | 0.3
‘o | 20l 18 75| ous

The mean in parenthesis is the same in Table 1.
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Fig. 6-1 Relationship between chlorophyll a concentration (Chl. a) and reciprocal Secchi disk

transparency (1/z),
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Fig. 6-2 Relationship between chlorophyll @ concentration (Chl a) and reciprocal Secchi disk
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Fig. 6-3 Relationship between chlorophyll a concentration (Chl, «) and reciprocal Secchi disk

transparency (1/z)
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Fig. 6-5 Relationship between chlorophyll @ concentration (Chl. &) and reciprocal Secchi disk

transparency {(1/z).
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Table 3. Relationship between chlorophyll a concentration and reciprocal Secchi disk transparency

at each station. regression coefficients: correlation coefficient(r), y-intercept (

L)

slope (TII{;/—IZ_)M)
1 2 k)] 4
St. No " Ny By R ke o c F

1 0.944(11:12;‘ 0.068 | 0.051 | 0.030 | 0.022 1.4 2.0 0.59

2 0'584(r1t:1;j 0.113 | 0.024 | 0.049 | 0.010 4.9 1.8 0.27

3 0_796(n:=12; 0.007 | 0.034 | 0.042 | 0.015 2.8 1.6 0.36
e  o.903(n i | 057 | 0.0% | 0068 | o0.011 6.2 2.4 0.28
5 —0.114(n= 9 | 0.200 | —0.015 | 0.126 | —0.007 | —18 1.8 -

6 | 0.415(n—11) | 0.160 | 0.016 | 0.060 | 0.007 9.9 1.9 0.16
:__44477 i;j_9_552<11:= 2?4 0.203 | ©0.024 | 0.088 | 0.010 8.8 2.7 0.24
8 0.470(n=7) | 0.217 | 0.010 | 0.094 | 0.004 24 3.2 0.12
::l;:::}gjﬂg;r__ 7 0.643(11==1Zju 0.206 | 0.02¢ | 0.089 | 0.010 ‘____ 89 | 29 0.25
10 | 0430(n=11)| 0.257 | 0.047 | 0.112 | 0.020 5.6 3.8 0.40
;:—421“‘47< 0.355(n=12) | 0.219 | 0.020 :iéfms 0.009 11 ‘7733_ 0.23
12 | 0432(n-12)| 0.16s @ 0.018 0072 | 0.008 | 9.0 | 28 | o024
T3 | —ote0tn—11 | o.z2m | —0.007 | 0105 | —0.003 | —35 3.2 -
14 | 0az(n—10) | 0338 | —0.007 | 0.145 | -0.003 | —a8 51 | -
T 0.244(n=11) | 0.148 0.007 | 0.064 | 0.00 21 2.3 0.10
16| o04s6(m-12) o162 | o012 | 0070 | 0.00 14 2.2 0.14
R OﬁaKn=ﬂ;; 0.0 | 0.0z 0.061 | 0.009 6.8 | L5 0.18
18 0.460(n=12) | 0.135 | 0.014 | 0.059 | 0.006 9.8 2.3 0.19
:ji;, 19 06570 11y | 0-087 | 0.034 i o.o§§“_'_“6.015 2.5 1.6 | 0.39
20 0.&2(n=1§= 0.108 | 0.015 | 0.047 | 0.007 6.7 2.0 0.23

* significant at 195 level
1)
2)
3)
4

Attenuation coefficient by phytoplankton,
The mean of chlorophyll a concentration,
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Z27T, ky, ke B0 L 3T 2h 2R EELAO
Y & B ORI OB s oo 7 s vaXho
WRERM, $72, clE/no7 4vadilfr,

** significant at 59 level
Attenuation coefficient by factors other than phytoplankton,

Proportion of subsurface light attenuated by chlorophyll a.
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Nutrient Salts in Omura Bay

Haruhiko KAWAGUCHI, Koichiro KATSUKI,
Yukihiro KOBAYASHI, and Kazumi YOSHIDA

To elucidate the behaviors of nitrogen and phosphorous in Omura Bay, analyses of seawater
sampled from four stations in the bay were carried out from April 1980 to May 1981,
The results were summarized as follows:
1. Dissolved oxygen in- bottom water was very poor in summer, especially in August it
became almost zero at central stations.
2. In summer concentrations of nitrogen and phosphorous were high in bottom, and the
most part of total phosphorous was occupied by phosphate phosphorous.
These findings presumably indicate that stratification state in Omura Bay starts from May,
stabilizes in August and breakes gradually after September, and that the release of nitrogen
and phosphorous from bottom sediment greatly affects on the concentrations of nutrient salts

in summer,
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Fig. 1 Locaton of sampling stations in the Fig. 31z St.1 & St 317 B 5 5RERROZME
Omura Bay. (bEFR LA, 5z St3Tizs, 6 AE»DEFHD
EXULASHON, 8 HiICREFHH Tz R0k
N (i h, 10 OEENNICE B & ENAAA LT & T
Bo
st MGCRED S 5 mfi < S F TIRBMIRIENS S
° Okumatans B3 (#130%), CNRHET 7Y 7 b v OFRESIC
LEHEBOEEDNS
o2 2) BH# Y
e o FRICOVT HBLE, NOx-N K8 NOs-N idiz
Kirka! EAERINENT, HHC NOs-N @~ bithsh
- 1ot (0.05ppmiki) .
Ffz, NHa-N i3 St 2@ 1m #TEIIC 0.07
55 ppm, St.3 OJEE 1w THIC 0.08ppm, T 0.11
S ‘ PPMDILEEAIR I SN DATH » 720
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Table 1. Seasonal changes of dissolved Oxygen and Chlorinity at each station.
(ppm)
Sampling April~June July ~September Octobeerecembe: January~March
St NO JE O . -
depth po | ¢ | po | cr po | or Do | Cr
Surface | 7.6 | 18,200 | 7.2 | 16,500 | 7.6 | 17,800 | 9.4 | 18,800
Sm | 7.4 | 18,300 | 6.4 © 16,900 , 7.3 | 18,000 9.4 | 18,800
St 1 ~10m | 7.1 | 18,400 5.4 | 17,400 | 7.1 | 18,000 9.4 | 18,900
~15m_ | 7.1 | 18,400 5.1 | 17,700 7.0 | 18,100 9.4 | 18,900
20m | 6.9 | 18,400 49 | 17,600 | 7.1 | 18,200 | 9.4 | 18,900 _
_Surface | 8.4 | 17,700 8.3 | 16,000 7.2 | 17,800 9.5 | 18,500
_ 5m | 8.4 | 17,900 7.7 116,500 | 7.2 | 17,800 5.6 | 18,500
St 2 10m 7.8 | 18,300 | 5.4 . 17,000 | 7.2 | 17,800 | 9.5 | 18,500
' _15m 1 7.7 | 18,200 3.9 17,500 | 7.1 | 17,900 9.6 | 18,600
B—3 6.3 | 18,500 2.9 | 17,700 | 7.0 | 18,000 9.4 | 18,700
B—1 | 6.0 | 18,500 | 2.4 | 17,800 | 7.0 | 18,100 9.4 | 18,700
_Surface | 8.2 | 17,900 8.2 | 16,000 | 7.6 | 17,600 | 9.6_| 18,400
5m | 8.2 | 18,100 | 7.6 | 16,600 | 7.6 | 17,700 9.5 | 18,400
St 3 10m 7.1 | 18,300 | 4.4 | 17,300 | 7.4 | 17,700 9.5 | 18,500
) C15m 6.9 | 18,400 | 3.7 | 17,400 | 7.2 | 17,700 9.5 | 18,500
B—3 I 6.6 | 18,400 | 3.0 | 17,700 | 6.7 | 17,900 | 9.4 | 18,600
B—1 = 5.1 | 18,400 1.1 | 17,900 | 6.6 | 18,000 9.3 | 18,700
_Surface 8.1 | 18,000 8.0 16,200 7.6 | 17,400 9.6 18,300
ST 8.0 | 18,300 | 6.8 | 16,800 | 7.3 & 17,700 9.6 | 18,400
St 4 10m 7.4 | 18,300 | 5.2 | 17,300 | 7.3 | 17,700 9.5 | 18,500
15m 6.6 | 18,300 3.6 | 17,500 7.2 | 17,800 - -
B—3 _ 6.0 | 18,400 | 3.5 | 17,600 6.9 | 17,800 9.5 | 18,600
B—1 5.5 | 18,400 2.7 | 17,700 6.8 | 17,900 9.0 | 18,700
B— 3 ! Three meter from the bottom

B-1:

One meter from the bottom
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Table 2. Seasonal changes of Nitrogen and Phosphorous at each station.

(ppm)
o N Sampling April~June l July~September | October~December January~March
t. o]
depth | NH, N| 7—p ‘ NH,N| T—p | NHy—N| T—p |NH;—N| T—P
Surface | <0.05 0.015 | <0.05 0.019 | <0.05 0.017 | <0.05 0.011
5m <0.05 0.022 | <0.05 0.020 | <0.05 0.016 | <0.05 0.011
St. 1 10m <0.05 0.020 <0.05 0.021 <0.05 0.016 | <0.05 0.012
15m <0.05 | 0.016 | <0.05 0.025 | <0.05 0.016 { <0.05 | 0.011
20m <0.05 0.019 | <0.05 0.026 | <0.05 0.016 | <0.05 0.012
Surface | <0.05 0.014 | <0.05 | ©0.018 | <0.05 0.017 <0.05 0.010
5m <0.05 0.018 | <0.05 0.022 | <0.05 0.018 | <0.05 0.010
St 2 10m, <0.05 0.015 | <C0.05 { 0.018 | <0.05 | 0.017 <0.05 0.009
' 15m <0.05 0.015 <0.05 0.019 <0.,05 0.016 <0.05 0.010
B—3 <0.05 | 0.018 | <0.05 0.025 | <0.05 0.016 <0.05 0.011
B—1 <0.05 0.023 |  0.07 0.038 | <0.05 0,017 <0.05 0.012
Surface | <0.05 ¢.013 | <0.05 0.016 <0.05 | 0.015 | <0.05 0.011
5m <0.05 0.014 | <0.05 0.017 <0.05 0.016 | <0.05 0.011
St. 3 10 <0.05 0.015 <0.05 0.018 | <0.05 | 0.015 <{0.05 0.013
15m <0.05 0.016 | <0.05 0.021 <0.05 0.015 | <0.05 0.011
B—3 <0.05_ | 0.021 <0.05 0.028 | <0.05 0.019 | <0.05 0.012
B—1 0.08 0.034 | 0.11 | 0.067 | <0.05 0.023 ! <{0.05 | 0.014
Surface | <0.05 0.014 | <0.05 0.015_ <0.05 0.015 | <{0.05 0.012
5m <0.05 | 0.019 | <0.05 0.020 | <0.05 0.017 | <0.05 0.013
St 4 10m | <0.05 0.015 | <0.05 0.019 | <C0.05 0.016 <0.05 0.013
) 15m | <0.05 0.015 | <0.05 0.021 | <0.05 0.017 = -
B—3 <0.05 0.019 <0.05 0.019 | <0.05 0.017 | <{0.05 0.012
B—1 | <0.05 0.023 | <0.05 0.029 <0.05 0.018 1| <{0.05 0.015
Fig. 2 Monthly changes of vertical distribution of Cl~ at St. 1 and St. 3.
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Fig. 3 Monthly changes of vertical distribution of DO at St. 1 and St. 3.
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Fig. 4 Vertical distribution of NH;-N and NO,-N at 3t. 3 (June~September).
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Fig. 5 Monthly changes of vertical distribution of T-P at St. 1.
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Fig, 9 Monthly changes of T-P In one meter

TP {(ppm)

Fig. 7 Monthly changes of wvertical distribution of T-P at 5t. 2.
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Fig. 8 Monthly changes of vertical distribution of T-P at 5t. 4.
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Pollution by Cadmium in Izuhara, Nagasaki Prefecture (1973~1979)

Masashi HAMABE, Kazumi YOSHIDA, Taiji HIRAKI,
and Yasushi YAMAGUCHI

The metal mining (Ag, Cu, Zn) was begun at the seventh century and continued untill
1973, intermittently, in river basin of the Sasu and Shiine. In the 1960’s, Cadmium poliution
accompanied by mining was brought as a social problem in river basin of the Jintsu. The
river basin of the Sasu and Shiine were designated to the requiring observation area for
Cadmium pollution by the Ministry of Welfare in March 1969,

Thereafter, we investigated to environmental pollution of Cadmium in the river and the
sea In the area,

In this paper, we described the results of investigation which were carried out from 1973
to 1979,

The results were summarized as follows :

1. The concentration of heavy metals in the river water has been showing a decreasing
tendency, but it is still higher than that in other areas, Similar results were observed in
bottom mud of the river in this area,

2. The concentration of heavy metals in the seawater and the bottom mud in the Komoda
harbour were similar to those in other areas,

3. According to the results of investigation in 1969, the daily intake of Cadmium from

foods in polluted area was estimated at about 0.235mg.
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Fig. 1 Map of the Tsushima Island.
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RO A ECH L (6744) Lizz a8 [oAD:
MG E N TE Y, 13T TR/ (880 7
Wi,

17 A0 L & UC TR & 4, 910058 54
iT-fe GRMSRILIED . Wik sk, #LELTT
398 <H - JEERSRIL & UTE UL LET DM E - .

ok e i &, T (1866~19384F) IRmEIET
EhEN, 15007 bR P EEbRTED, Hg

SRt E T, R BOECTASEMR TN D X
TR R &, FER (DX ) OREEO: (45
1) KRIESEATTROHNEORALN D,

TAFISHNT, BN RS0 0 7E BIR L, 8%
KLk FERILGE T IERIT SR L,

IMF20T T R D 72 35—k U o s, TRFIZIELLA
ICTRER & 41, MR8 9 J O \NSRfs1 F Thil o
MRTO234E 70 & 14821 0 H = T 14ifklE Table 1 @
a0, 2BEMTI60T AL, ch DA K
ek, X DR E LTl 0T, W
M, WY O, FEAHITAE IR 7 4 L4508
HER 2N TEBY, 15007 F B LOBA @GX V) 55
BHDEHED SNT A,

Table 1. Amounts of mining product and refined
in 1048~1973%,

(ton)
Amounts of Amounts of refined
YCﬂl’ miﬂing o T
product Pb Zn
1948 13,568 624 1,017
1949 34,883 952 | 3,688
1950 55,918 2,641 6,124
1951 71,760 3,848 8,042
1952 77,918 | 3,977 8,777
1953 78,231 3,530 9,576
1954 78,937 | 3,104 10,765
1955 | 80,446 3,654 | 11,748
_ 1956 | 93,020 6,204 14,611
1957 113,500 8,875 17,944
1958 122,956 8,809 | 21,119
1959 123,857 | 9,384 22,222
1960 128,446 10,124 23,700
1961 146,379 11,485 | 23,505
1962 162,130 12,207 24,786
1963 | 167,419 | 12,405 | 23,175
1964 178,901 | 12,078 )| = 23,339
1965 200,364 11,823 24,818 _
1966 232,113 11,990 | 26,065
1967 248,09 | 12,691 26,028
1968 226,037 11,588 | 28,968
1969 241,954 | 12,972 | 27,759
1970 | 249,974 12,762 | 26,993
_1971 | 266,123 | 13,479 ! 27,204
o7z | 243,452 8,989 ' 19,448
1973 53,526 2,331 5,226
Total 3,689,917 212,616 | 466,647
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Fig. 2 River basin area of the Sasu and Shiine,
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Table 2. General condition of the requiring observation area for Cadmium pollutionl®,

WTTEAT 5 7o

R 3, B F2wa, YO, RN TT -

Tables D EBHTH A,
Table4 (T & % &, Cd FANIKERTIHIF0,.003ppm

{ND~0.013ppm),

Total - Number# #[ Total
. Population; Number :
_— population of Plowed population
District (As of of households Total areaPaddy area*® field arca | {As of
Nov, 1970) of farmers| households of farmer Apr. 1976)
' (ha) (ha) {(ha)
Shimobaru i 1,186 173 307 32 1,065 11.69 8.00 490
Kashine 386 111 97 20 355 §.46 6.12 135
Komoda 458 248 106 | 42 558 19.21 15.83 413
Shiine 383 229 87 36 994 20,39 19.22 312
Total 2,413 761 597 130 2,972 59.75 49.17 1,350
 *As of Jun. 1971
Table 3. Designated condition of countermeasure 2y BN AT
area for pollutionl®. s of Mas. 51 1978 SUEHIRAIEIES, AITIT DO TR ORI T
. 31, o S T T
— ¢ _S_o id ) - 0. T IAM L,  JFEEIC DT FISREIRS 2 md &
First 2o -
District E;ur;z;meas- (Specific) ?:gci::)r;ld HNTHTTHEE L,
region TN, TR DU TR N e R I
Shimobaru 10.64 e 2.13h7 8.51" — T TA iR, DDTC—MI BKIETHL, Fi—
Kashine 7.57 3.05 4.52 R FVy—2 o ek BTN URF BT
fliE Lo
Komaoda 17.24 4.30 12.94 e
“ 4 WA MK
Shiine 19.56 14.14 5.42 1) m)”}‘kﬂﬂ-fc,—)(l\f
Total 55,01 23.62 31.39 TRTN494E 3 HIC 7 » 7o AR 13 Tabled4 Mo o¥

TEREN 7R TH £ 0,020ppm

72a (ND~0.18ppm) & HERNAGEDIT A FiiA 75 L
Table 4. Concentration of heavy metals in river waters and waste waters (before and after treatment),
(ppm)
River Sample ; n* I Cd Pb Zn Cu
: | 0.008** 0.01 | 0.17 0.1
River water 32 (ND~0.013) | (ND~0.12) | (ND~0.88) | (ND~0.05)
R. Sasu Waste water 11 0.16 0.13 15.2 - 0.04
: {before treatment) (ND~1.1) {ND~0.48) {ND~129) {(ND~0.38)
Waste water 1 0.018 0.04 0.78 N
(after treatment) (0.005~0.049) | (ND~0.16) | (0.27~2.3) D
: 0.020 0.37 1.1 ND
River water B (ND~0.18) | (ND~2.4) | (ND~8.9) | (ND~0.00)
. Waste water
R. Shiine (before treatment) 1 0.46 1.2 4.6 1.0
Waste water 0_0027 - o ——_E}u.”15 o B
(after treatment) 3| (0.002~0.003) ND (0.14~0.16) ND

* Number of samples
Ay,
{Min,~Max.)
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Table 5. Concentration of heavy metals in river water in polluted and nonpolluted area.

{(ppm)
Area District n Cd Ph Zn -
b , 0.012% 0.18 0.61
ownstream from mine 38 | (<0.000~0.18) | (<0.01~3.4) (<0.01~8.9)
Polluted area . .
U - <0.001 <0.01 <0.01
pstream from mine 12 (<0.001~0.001)|  (<0.01) (<0.01~0.03)
Urh 0.003 0.02 0.07
rban 22 (0.001~0.016) | (<0.01~0.107 | (<0.01~0.21)
Nonpolluted Rural 18 0.001 <0.01 0,02
area (<0.001~0.002)| (<0.01~0.02) | (<0.01~0.08)
. <0.001 <0.01 <0.01
Ravine 9 (<0.001~0.001)| (<0.01~0.01) | (<0.61~0.02)
o d

{(Min.~Max.)

Too FFo, Cd DBHSIEIR.01ppmE & A 2R AT
NZKFRT 3 M0, HERRNART 4 HULTH -7 4,
Pb S IEHL0. IppmA © 7 A M, LANIAKRTIL
i, HEHRIKRTHE, 4HATH -7,

PR 1 & A B AEMEIC DT AD &,
Yag{lIk FCIPE0,018ppm (0.005~0.049ppm), HfEf
N7k T3 0.002ppm (0.002~0.003ppm) & AT 4
FINKRD I 15 » T Do

T DFSU AL & B Lo & N ORI T S
L FHHR @5 Sepsl] S TH O, Tables g &%
b Cd HEFE0.012ppm, Pb AUEX) 0.18ppm & Bk
i ZTH D, SAiEdH, Cd0o.18ppm, Pb3.4ppm

STl L, R & L LSRR B,

I, 'f_l-.z:ull o HERUN DA 331 2 BB O
AN & Gl A D0 T~ Do

Table 6, Number of samples which exceed

environmental quality standards and
maximum value in the rivers.
Cd Pb
Year | n P e e
| k¥ | Max., | k Max.
_ 1973 212 . 28 10021 0 | 0.10
1974 247 | 3t 0.023| 8 | 1.4
1975 | 257 28 | 0020 2 | 0.18
1@26__ 260 | 11 0.024 | 0 0.04
1077 | 200 [ 9 | 0.012]  0__| _0.07
iot8 | ige | 9 [ 0.013, 0 0.03
1979 180 ¢ 7 0.016 0 | 0.06

# Lk ; Number of samples which exceed enviro-
nmental quality standards (Cd : 0,01,
Pb:0.1ppm)

Table 6 (o9 L5z, Cd ZIHT484 KE DI R

28|53,
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IS ARl
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T7,

IFANBIAE JE LR —

L IRAEAHFAETLTNS
Hoalm bl ‘MJFJJ( ML N A T
XizbDEFALOND
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133 Tabl 7

13, Cd 2322 dng/g (ND~140pg/

7}, PbAsSEN107pg/g (27~293p9/g), Zn 183-1)3,140
rg/g (206~12,200pg/9) HEAR)IVKA TR, Cd A3
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Mg/ al,
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Fig. 3 Annual changes of Cadmium concentration in the Sasu and Shiine River.
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Table 7. Concentration of heavy metals in bottom mud of the rivers.

{pg/g+dry)
River n i Cd Pb Zn Cu
22.4% 107 3,140 589
R. Sasu 16 (ND~140) (27 ~293) (206~12 200) (26"‘-—‘7 700)
i i 29.9 122 4,670 177
R. Shiine | 6 1 (0.55~100) (42~228) (537~17,800) (57~344)
Rivers in Nonpolluted 8o 0.59 33 140 33
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Table 8. Concentration of heavy metals in bottom mud of the seas.

{prg/g=dry)
Area n Cd Pb Zn Cu
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_ [, i _ e | e e e
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Table 9. Concentration of heavy metals in well

water,
(ppb)
District | n Cd Pb Zn
Shimo- | 0.3* 8 17
baru (<0.3~0.5)| (2~16) | (13~22)
. 60 220 5,400
Kashine | 4 (0.3~120)| (2~520) |(55~11,000)
<0.3 3 220
Komoda | 4 (<0 3~4.1) (<2~7) | (<5~460)
. 1.9 3 46
14 55 1,300
Toral 117 1 (<0.3~120)| (<2~520) (<5~11,000)
1.6 7 40
polluted l
area || OT~AD | G20 | (380
* Av,
(Min,~Max.)
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Analysis of Pesticide Residues in Foods

Analytical Method for Chlorothalonil in Crops Containing Organic Sulfides

Masayo KUMANO, Hiroshi AKAEDA,
Toshikazu HAMANO, and Hakaru BABA

Analytical method of chlorothalonil (1, 3-dicyano-2, 4, 5, 6-tetrachlorobenzene, TPN) in
vegetables (garlic, onion and welsh onion) was investigated by gas chromatography with ECD.

The above vegetables contain organosulfur compounds such as propy! disulfide, and they
interfere very strongly the analysis of pesticide residue by ECD-GC,

The removal of the interfering compounds in these vegetables was investigated by the use
of column chromatography on silicagel treated with silver nitrate. The method of simultaneous
analysis of TPN and other 12 kinds of organochlorine insecticides in the vegetables was
investigated. This method consists of four procedure: extraction of sample with acetone,
clean-up on silicagel column, clean-up with silicagel treated with silver nitrate, determination
by ECD-GC.

The results were summarized as follows:

1. The decomposition of TPN in the extraction by blender was prevented by addition of
phosphoric acid and cooling at 5°C,

2. The removal of organodisulfides in garlic, onion, and welsh onion was investigated by the
use of silicagel column and silicagel which was treated with silver nitrate.

3. The average recovery of TPN added to the homogenized vegetables ranged from 92% to

949, Similarly the average recoveries of 12 kinds of insecticides were 84~97% (garlic),

82~.94% (onion), and 78~90% (welsh onion), respectively.

R TR B F ALY~ D T P NIRRLIC 20
TPN (#oo4o=mn, 1, 3-dicyano-2, 4, 5, 6,- T b= b (0.396ppm), & OB (0.306ppm), HH
tetrachlorobenzene) {3 BLlF A AIEAS M T E T By (7.926ppm) T LR YT B EL u“”j“? B, —H LR
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Epidemic of Influenza in Nagasaki Prefecture (1980)

Makoto KUWAZUKA, Hidechika ICHINOSE, Reizo MATSUO
Fusayuki HIGASHI, and Hiromi TAMOTO

A survey of an influenza epidemic was carried out in Nagasaki Prefecture from April 1980
to March 1981. The results were summarized as follows:

The outbreaks of influenza were detected during two periods; from April to May 1980 and
from January to March 1981, The epidemic in the spring was due to the B type virus.

The epidemic in the winter was due to two types of viruses; H1N1 subtype and H3N2
subtype, which were both serologically identical to the A/Kumamoto/37/79 (HIN1) and
A /Bangkok/1/79(H3N2),

In the isolation method of influenza viruses, plaque test on MDCK cell showed a higher

rate of recovery than embryonated hen's egg.
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Epidemic of Japanese Encephalitis in Nagasaki Prefecture (1980)

Reizo MATSUO, Hidechika ICHINOSE, Fusayuki HIGASHI
Hiromi TAMOTO, and Makoto KUWAZUKA

The results of investigation on the epidemic of Japanese encepha.litis in Nagasaki area in

1980 as follows:

1. The population density of vector mosquitoes of Culex tritaeniorhynchus in the epidemic
season was lower unusually, It was considered to be influenced by the lower temperature
and unusual much rain in the pertod of emergency of vector mosquitoes.

2. The appearance of infected vector mosquitoces which seem to decrease in number was
later unusally in the epidemic season,

3. The starting period of swine infection was also later unusally in the epizootic,

4. Two Japanese encephalitis cases were identified in 1980, It was considered to be dependent
on the lower population density of vector mosquitoes and the later appearance of infected

mosquitoes 1 nature,
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Airborne Fungal Flora in Nagasaki District

Seiich1 UEDA

Airborne fungal flora was investigated from September 1978 to January 1981 in Nagasaki
Prefecture. A total of 113 examinations were carried out and fungi were isolated by an open
plate method, Fifty-two fungal genera were isolated during the sampling period; 45 Deute-
romycotina, 6 Ascomycotina and 1 Zygomycotina genera, The average number of fungal
colonies occurred was highest in the warm season, showing two peaks in early summer and
early autumn. The dominant fungi were Mycelia Sterilia, Cladosporium, yeasts, Alternaria
and Coelomycetes, Penicillium was relatively low; Aspergillus was infrequent. The diminution
of fungal colonies in summer was due to the decrease of colonies of Cladosporium, Alternaria
and vyeasts, as these genera represented the main component of the fungal flora, The
occurrence of plant-pathogenic fungi such as Pleospora, Nectria, Leptosphaerulina, Magna-

porthe, and of Trichederma commonly known as plant-saprophytic or soil fungi, appeared to

be related to the environmental conditions surrounding the sampling point,
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Fungal Flora of Frozen Food in Retail Shop

Seiichi UEDA

A mycofloral survey was carried out on 41 samples of frozen food products, including 16
precooked, 12 vegetable, and 13 seafood items, collected at two retail shops in Nagasaki City.

In this examination, a pummel-machine was used instead of homogenizer for sample
preparation, and fungi were isolated by the dilution plate method. The dilution plates
incubated at low temperature of 5C developed less than 100 colonies of fungi per g.
Similarly, at the high temperature of 247C, seafood had less than 100 colonies. However,
precooked and vegetable foods in the test at the high temperature of 24°C vyielded less than
1000 colonies of fungi per g There is no sample vielded more than 1000 colonies of fungi
per g. The dominant fungi were Penicillium, Aspergillus, Phoma and 7 other genera (see
Table 3). Penicillium was the most harmful fungus occurring as a contaminant of frozen
food products, Among the fungi isolated, the followings were shown as psychrophiiic or
psychromesophilic: P, aurantiogriseum, P. expansum, P. glabrum, Penicillium sp., Arthrinium

saccharicola, Geotrichum candidum, Phoma sp. and Mucor sp.
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Analysis of Mineral Waters by Heinrich Biirger in 1827 (II)

Shozo NAKAGAWA

Kanto Chemical Institution

Abstract

Author compared with the analytical results of mineral waters in Unzen and Obama spa
by Johan H. Biirger in 1827 to the other ones since that.

Being missed preliminary test of calcium-hydroxide (lime water), he could not find cabon-—
dioxide, or hydrocarbon-trioxde in each analysis of mineral waters in Japan.

The conclusion of types of mineral waters by him are almost true except ones at Uresino
spa and Takeo spa.

There are not extraordinary variations on springs temperature and components of waters at
hot springs of Unzen and Obama which are connected by active Unzen volcano.

Peter Ph. Fr. von Sicbold had misswritten on temperature of the hot springs of Obama as
Fahr. 90° (2578 Reaum.) by missreading to R. 90° in their work “NIPPON”.

Another misswritings in his description as concerns to the hot springs are as follows: —

Jamaija, Tsimura and Iwagawa to Jamaga, Tamana and Iwogawa. In Hirayama, Tamana and
Yamaga, some of springs are reported as radioactive hot springs including Radon maximum
27.25 ME.

The type of spring waters at Unzen is high temperature and acidic waters, which was
described to local topography HIZEN-FUDOKI (AD. 713). Thercefore, spring temperature
and type of mineral waters are constant more than 1270 years long even in this volcanic

country,

* T TR 4 TSm321—11—303
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Here are the latest typical analytical tables at there : -

Analysist: Nagasaki Prefectural Institute of Public Health and Environmental Sciences

Name of spring: No, 3, Hotel Shunyokan,

Obama
Date: July 31, 1979
Flow: 486 ¢/min. (self power)
Excavated depth of spring: 100m.

Name of spring: Central No. 6, Unzen

Date: March 4, 1980

Temp.: 99 _3°C Temp.: 78,6°C (10.0°C atomos.)
pH 7.4 pH 2.10
S, G 1.0051(20°C atomos.) S G, 1,0012 (20°C)
E. R. 9,430mg/kg (180°C) E. R. 2, 316mg/kg
Li+ 5.2 F- 1.4 H+ 7.9 Cl- 3.0
Na+ 2,622 Cl- 4,956 Na+ 10.0 HSO, 212 4
K+ 296.9 Br; 13.3 K- 47 SOE_ 793 7
NH, 5.2 507 , 465 .0 NH; 99 9 HyPO; 08
Mg?- 193.0  HPOZ™ 0.7 Mg 101 H,S0, 43
Ca2+ 105.3 HCO; 191 .6 Ca2+ 28 9 H,Si0; 260.0
Sr2-+ 1.9 HAsO, 0,45 Al3 - 32.0 COs 1,007 .0
Mn2+ 1.0 H.S:103 260.0 Mn2+ 0.5 .S 3.5
Fe2 (total) 0,1  HBO, 44 1 Fe?* (total)  45.3

CO, 57 .4
- o ) 9,221 2,551

Type of spring:
Common salt spring
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Total S04 1,010
Type of spring: Includinghydrogen sulfide:acid-

vitriol spring

2. SHEE 1L~ (Dr. Johan Heinrich Biirger,

1804—1858)1)
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Measurement of Offensive Odour in Nagasaki Prefecture
(Report No. 9)

Michioc YAMAGUCHI, Koichi KUWANO, and Yoshiaki FUCHI
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Measurement of Anion Surface Active Agents in Seawater

Yuji RIKIOKA and Kazumi YOSHIDA
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Water Quality of River and Sea in Nagasaki Prefecture
(Report No. 10)
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Yuji RIKIOKA, Yoshimi CHUMAN, and Seiichi UEDA
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Water Qualities of Kawahara Oike Pond
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Yukinori KONDOH, Masafumi MURAKAMI, and Seiichi UEDA
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DB ZIR L,
)Hﬁ)ultﬂ;tﬂﬂna% WAl I rreakiAs 5 5 U 7
s RIND Fo RIS KD MBS ik O BASEY 5
nftn 5o S BT, WEWUTE 7 Alciz-Emic X hkpy

SRR I NETORRDRA Lize 0, RFI544E

BB NAT CI7



W ATIFE A 7 fo ok iRk Assamk L, T4 BRI K iR
132 - TS,
HIBFES0.9m e Sd. Im~ S RIRICHH & T &
i, BAKEBEAK X AEREDSEE FHICk 2RSS
BB stkhoThd D,

&3 BUESERAFTVEREOEE

g € ppm)
gy ERE S g %

NE= 1)

]
45. 7| 0.9 | 59.8 600 7kfIsERY (S374E)

45.11| 1.5 427 | 2200
46. 1| 1.6 747 | 1920 AR THIKIZA(SLTIET A)
48. 21 1.7 718 1 2870
48.11| 2.2 415 | 3280
49.3| 1.1 418 | 442 MG (S49F1~3 /)
54.8| 4.1|25.3 79.8 HEKIERET (S B4%E)

4y E£&9
REETEIL, MTs4EE 8 2100 1 BlOLDWETH
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S D TR OERAE Ut AKEED, AgnEHEEiE
BTATRESRb o, EZORBIICE-T
N todh, BTV T B IEERRIEBIC AR

3 EFD b ORFHEMOBHIERY FHH AL T
LT EN,

N AR ETE o5 E T & £ ABRBEEDISTE Y
TEpd, COAMIERRENTERENTHD,
R T Y VBESEDTIENT &b b, S8,
FEFEHERAEIC £ B ) ¥ ORTHC & » TERIMEIHE
FICERT T 55N did 20T, FOOBRICIERD
SR SO BERSH L EZZ 5N 5,

BETE
1 (Ui, AR CEAOER, b 10,
A, (1974)
2)  EIERASRI TR | NUETRMK ELAEER
TEEE T, (1974)
3) gl EUNANE, 9(12), 162~163, (1979)
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7. BIGE T OI Y, - SHELBIK O LR
DT (5510%)

INEWTYEIR R TR

BHIE—IR « NI IEBE « MR S35
Effluent Qualities of Factories and Establishments in

Nagasaki Prefecture (Report No. 10)

Kotchiro KATSUKI, Haruhiko KAWAGUCH],
and Yukihiro KOBAYASHI

TEHIBBAE BEIC M CAT » VR O 108 « 2idik o i DN A v AT, Bk
B INC DO TS 2, AP 4 T, BIERGH G AHL, o4 AThE
T, WA A < DU - e ol e, T 5,
DO THELITR L, AL 2[4 2 22 & D78, Zn, T-Cr, Fe, Mn iz
AT SR8 7 T TR ARG U C2T D S A T T4 1 S VRS, AT

1 LB -FREREHAKBAES R

o | € | Po [CrvD| As |T-Hgl CN | Cu | Zn |T-Cr| Fe | Ma
M e | B A | | |
o ND | ND [ND 'ND |ND
~ ND| ~ | ND [ ND|ND| ND| ~ | ~ | ~| ~ | ND
0.08 0.18 0.61 19
Il_‘é‘i“} y :k_:gﬁ 4 7 i&/l;c S P et e f—m Rantioll] .....29 - 7lﬁ,__ _—_—

K/NI 0/86 0/6 0/7 0/5 0/5 0/5 0/6 0/6 1/7 0/6 0/6

‘ND |ND | | T ~ ND [0.12 'ND |ND |ND

fige ) ” ~ ~ ND ND | ND| ND ~ ~ e ~ ~
4 gl | 0020 051 |07 120 0.3 1900 17

Mmoonr 3 # | 0/81 0/8 0/8 0/8| 0/8| 0/4| 0/8 4/8 0/7i 4/8 | 1/8
_ o e s s

# | ND|{ ND| ND | ND| ND| ND | ND | ND ‘ ND| ~ | ~
1200 0.1

HHBEGE ] 6l 6 —— R e e TR

e 0/6 | o/6| o/6 0/6 | o/6| o0/3 0/6| o/s“ 0o/6 | 1/61 0/6
ND |ND ND |ND |ND
#” ND | ND ND ND | ND| ND ~ ~ | ~
7

0. .78 .15 .
E D fb 4] 6 - e 12‘,,,0,,?,8:___0___1_

# | o] o/l o6 | o/6| o/81 o/al| o6 o/ai 0/41 0/6] 0/6
|

ND |ND " |ND 'ND 'ND |ND |ND
7 | ~ 1 ~ | ND | ND ND| ND| ~ | ~ | ~ "< 12

_0.020| 0.54 oL oas 120 20 1e00 17

# | 0/26 | 0/26 | 0/27 | 0/25 | 0/25 | 0/16 | 0/26 4/26i 1/24 | 5/26 | 1/26

PK/N K IERER, N



BhARERICHRE T 5 ADREBHCHR 2 AT 20 Tk
HEEEMEE 0B ORR SN L » . FEMARA ik
ik, T-Cr THE* v FHIC 14, Fe THEIRGH
1R Sicds, FOMRATHRT VA ) MEFEDE
DTHh 720

REATRFERE B o PGS I DN TR 2 1R L e,
PR R 27 TR ARIRIT U T3S D A ST L
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o WFEHERAD PP IRERTI0 iy, T3 - S BARER
f”]'fb« 6 7 i, HECRAEREANAYS 4 4 T, BB REARE
457, £OM3yEIL T 5.

HEEHAEAIB L 122 @2 Fe, Mn TZhZR 14
DRLNY, FEREICOWTIIIIEMAEBA b
Hohizdh -7,

2 AR ERMBMFRKAETS R

S FE || m ';
. 1 Cd | Pb [Cr(VI)| As |T-Hg| CN | Cu Zn |T-Cr i Fe | Mn
B e | BB B \ !
' g/ |ND | ND ND ND IND |[ND |[ND [ND
~ |~ a-f ND ND ~ ND 6-' ~ ~ ~ ~
@ s |10 14 __{Eg;ﬁ;)Q_.QE__“m_.QZ__ 0,0043 1| 1.1] 0.05 690 34
K/N| 0/14 | ¢/15| 0/15 | 0/15| 0/15| o0/5| 0/15| 0/15 | 0/15 | 1/151 1/15
D o IEL RS ND IND |ND |ND |ND
N s Lo ND| ND| ND | ND| ~ — ~ ~ ~ ~ ~
6 6 ) 10.0026 | 1.1 1.3 1.0 3.0 0.2
PIRIEEE ,, 0/6 | o0/6| 0/6 0/6 | o/6| — o/6 | o/6| a6 o6l 0/6
_ - 7 ND B T ND ND |
#HoE MR % ND ~ ND ND| ND| ND{ ND| ~ | ND| ~ | ND
0.09 1.4 0.6
4| 5 |- e - e
TR 1 p 0/5 0/5 0/5 0/5 0/5 0/3 0/5 0/5 0/5 0/5 0/5
I e ND |ND | - ND |[ND |  |ND |ND
U N A ” r~ ~ ND | ND| ND| ND | ~ ~ | ND| ~ ~
Al o7 0.009 0.05 o 0.09 0.24 0.7 0.2
T ” 0/7 | 0/7 0/7 0/71 0/7| o/5 | O/7| O/7| /7| 0o/7 | O/7
- . T T T o0.0s IND |ND
” ND| ND| ND | ND{ ND| ND| ND! ~ | ND| =~ ~
. ‘ ] 0.24 0,1 1.0
s o ik 3] 5| —
P 0/5| 0/5 0/5 0/5| 0/5| 0/4 [ o/5| o/5| 0/4| 0/5| 0/5
T T T ND N | ND ND |ND |[ND |ND |ND
| ” ~ ~ ND ND ~ ND ~ ~ ~ ~ ~
27|38 - 0.013] .09 0.0043 | 1.1 1.4 1.0 690, 34
Lo # | 0/37 | 0/38 0/38 | 0/38 | 0/38 | 0/17 i 0/38 | 0/38 | 0/37 | 1/38 | 1/38
W ! b

* K/N Ko MR, N K
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8. RIGEREFENICET 24 FI v A EMBELED
#OoAE ok B OE1sH)

NETISEIRRER
WA FEFL Ex
o gz «E&Ed

Ex

Cadmium and Other Heavy Metals in Izuhara,
Nagasaki Prefecture (Report No. 13)

Masahiko MATSUDA, Masafumi MURAKAMI
Yoshiyuki KAWAGUCHI, and Masashi HAMABE

IS5 BE oD RETRT 3 )T 7K 2 DS sk oo i A me i A, AR AHLE TR, SR IR T
NWTHET A HAMBE SN TEIIDEELI LIS, UL, HEAR
LA :HEZWII e NI o S8 BRERF TR 0.004ppm, 2K 0.010ppm,

TG ML, MERR T 4 BUA,
KEFDEZE 2 AN TELIES &8 1 & Ak o
T2,

A SEIH0.008ppm, A1 « AYEEHE T 0.003~0, 008ppm,
45 0.007ppm & {lEELR QAT & X TEOMETH -

IR O—2THh A D0 T, 285 T
BEHHE (0.1ppmPlTF) FMRELTOBE & &ICELF
R (0.02ppm) RiGTH -7,

B, A F IO AKDONTI, WFIS3EERIC{E28) T
3 [dl, Mﬂmfs@,mﬁﬁcmMﬁmwﬁwf7@®

7o
WX ADRFHKETEA 1 Bt
LR EE A R LT e,
TR EO LB TH L,
QLT NT BT ETT - 7o,

Tofod, RO

L@']’L C t,\, %,L.\
i1l ) =M RGN T s

-:Ei{:i);. —|— (0 0lppm JJ,-}‘} 7&‘;2_ af'mﬂsz If‘)qlx‘c‘-_&/'flﬁ_ J{Ifiﬂ}’)fio
MHMBEE H O#HF B B
ﬂ“lé_fl . i‘m l"—,:l‘,t'(:/' ME H Cd U Pb o Cu _ _ Zﬂ
- - Eﬂ;xﬁid\-£%quZf} B~ | S R N~ IR AN T N ~aE K [ [N~
&3 B B 2 6,.7~6.,9 | 6.8 ND ND ND |ND ND ND|ND~0.73|0.37
2 AR - BAKE 2 6.9~7.2]7.1 ND ND = ND ND| ND~0.002 ND0.06~0,080.07
A 1 i 12 6.5~7.5 7.1 ND~0.002 ND| ND |ND ND ND0.02~0.07/0.04
H|®m B | 246.6~7.7 10ND~mm4omq ND [ND| ND~0.002 NDI0.07~0.34/0,20
W/ AR E| 12 6.5~7.2 | 7.00,003~0.007) 0.005 ND |[ND|ND~0.0210.0020 16~0 5200 26
It I M| 48/ 6.6~7.5 | 7.0/0.003~0.008 0.007 ND |ND|ND~0.004 ND0.18~0. 370,31
2 1000 6.5~7.7 | 7.0| ND~0.008 0.0051 ND IND| ND~0.021] NDIND~0.730.24
e | o 2 7.1~7.5]7.3 ND NDi! ND |ND ND | ND| ND [ND
C | ks ﬁﬁﬁ? 12/ 6.8~7.5| 7.2 ND ND | ND |ND|ND~0.004 ND|ND~0.09ND
i) F@frﬂ R | 24 6.8~7.3 | 7.10.004~0.010| 0.008 ND IND ND ND|0.23~0.650.47
mo| Wi | 24| 6.5~7.4 rmow~aM4&mﬂ ND [ND ND ND/0.05~0.120.07
Bk 62 6.5~7.5 | 7.1] ND~0.010| 0.004f ND |ND| ND~0.004 ND/ND~0.650.21
%ﬁ/ HoARGHES | 2 7.0~7.2]71 ND ]ND] ND |ND  ND [ND| ND |ND
%I“AMﬁm 12| 8.1~8.5 &2ND~&M4ND\ ND ( ~0.005 ND0.21~0.730.32
11;.1/‘ 1 FEERHEEUER DY pI B R s T g5
2) NDZCd © 0.002ppmki
Pb:o.02 ”
Cu:0.002 »

Zn :0.02 ”
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0. BT 1 A aHRERA CGE173HD

AT R R
B% HE-WN A

Radioactivity Survey Data in Nagasaki Prefecture (Report No. 17)

Hakaru BABA, Noboru NISHIMURA, and Masayo KUMANO

1. # 2
IAFIS54E KF 1 S2h L A MBI IC D THUE T %0

2. WAEHEOEE

1) s
Wik, PRagEE, sk, b, dupndid, SR,
ORI 1344

2) MEHE: - ESR
TR O T & OV CIME T T IR AR R T
IEERIZE . (1976ER)) | I Licds ot WIELR R
Toah gy 27y F OIIERDT LBC—
452U R AAMEBTCS —121C Ky v F 1 —
v — A A — 2= LY,

(3) RN
A) KD SR EAH 1R L. 2H%

%1 Wko 5 mEE (pCi/ L)
6 B IE(E

i i

R _)ﬂ RS S | Rl | R (mCi/kif)
massE 4 B 7 | 2a0! 426 75| 3.01
5H1 10 11.0| 19.3 2.8 2.19
6H| 11 8.8 33.8 1.2 2.12
7H| 17 7.8 28.1 1.3 5.36
83| 14 7.8 22.8 0.7 1.77
9H! b 5.2 | 11.5 2.4 0.63
105| 9 8.2, 15.7 1.8 1.97
1173 3 46.1 | 67.0 5.8 1.24
12 4 50.4| 6.3 32.1 2.82
HRBeTR 1| 2 76.6 1 117.1 | 36.0| 2.59
2F8| 5 | 105.0 | 151.9 | 83.1| 12.01
3H| 8 77.6 | 120.7| 87.8  9.18

— IR RINIEEIR L T
Y REDEERTIME « 4EHEE T

ZDO if“ - 'Ej }li’
AT 2R LI,

SSq:J)#E@i@UﬂEﬂET a’;:—.) hes 7‘:0
#£?2 MAKO LS B 8
SERESE - ERETE
CERFAN | FIE R
T pCi/e (mCi/ud)
B 55 4 | 3.5 4.9
54 4F ' 42.4 78.9
53 4F 25.3 29.4
 50~B2AETELY 53.8 55.8

n) JFMEED & fNHTEEMEAE R 4IORLS. A

I OTIRIS5410 8 17 B i 526 Fh by Tt A1
T PSS 10 18A M S RII0A24 R £ T
TATEAREIAR & U CHITE T8 - fodt, (Tl
LT IRERSEROEEIIRS o N h -7,

1 BEEDR 5 R (6 BHEEE
pCi/ni

o

FE B AP I
—r

31555 S56%
3 gl
1

2

1

TS S T4 5 6 7 8 9 10 11 12 13
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#3 kRS- LEZOL 2 Hatse

EE g % B B Hit T ow K Ii’qmyﬁamfﬁfﬁmﬁ fir
£ K o wEOK | B i ol 2 6.8 12.0 1.5 | pCi/g
4 oOOH %o o 2 1.2 1.2 1.2 | pCi/ g (£)
ARSI ) w 2 3.0 4.1 1.8 w
PN G 7t 1 % 1 0.6 - - ”

+ B (O~5em) | /N BT 1 220.0 - - | mCi/ld
T B (5~20em) ” 1 391.0 - - o
TN (g g D B oE oo o 1 1.7 - - | pCif g{&
s FoO( R A E I3 i1 1 3.0 - - ”
Voo A EE | B R (i 1 7.1 - - ”
A s ey £ iify i) 2 0.8 0.9 .7 ’
g il i i ” |12 6.4 7.3 5.2 | gR/h
x4 FHEOL 5 HEEE ANy BEAK - Bl o BB E D4 B IETHRRIE A S
No W A 2R E O K B e ST LT, BIZPIEEDBEERL 7, 2l
) (6 R IERD @Ci/nd) HOFETMIZ6.4pR/WCH O BERED 5 1
1 | PATss4F 4 A 11l 2.69 ASER A
2 5 H20H 1.39
3 8 H12i 1,93 3.8 =
: 2j§ 127ﬁ ;Zg TEFI55E118 ~564E 3 B ORI K 556E1280 @ _Lokic
6 105 1811 3 73 " DNTLPENEER L2288, 10517 H 026/
- 10195 0.75 ;f HEEEROIE R SN 5o o BEEER U5
8 1020 0.30 I PRTEFIEL LY S TH 5 1,
9 10224 2.32 s
10 104231 2.51 icil
11 108241 2.59 Ll
12 117270 2,94 '
13 | WEfseE 2 H12 4 3.13
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10, Ban P OEE REEEZITONT ELIH)
HREERIFGE i L L
B4 H e BEEFEAEMR - RE /N
EE fg— - 00 JE
Pesticide Residues in Foods (Report No. 11)
Hakaru BABA, Masayo KUMANO, Hiroshi AKAEDA,
Toshikazu HAMANO, and Yasushi YAMAGUCHI
TAFIS54F BE D fr Soiv BT L A 5k T oS - 4 o %1 BRSSEERE B SR Rk
Bo MAHFEENIE 1 IORT & S ICRE ONE, T .
YPHIR O SO0 T & 2o o N A I 37 G N O N O ¥ % =4
1. B¥E B, EHELE Py 2 i 4 5
FE, R, BEZo ol oo T IRE R 15 1 3 F o ¥ 3
(B, THABSE) A SID STRILEE Mot L 5 % % 20 | L& 5 4
foo TIEMIEEAFRT HELUTOHMTH 5, 9w 2D 5 S A 3
(1} HHEHET A% (BHC, DDT, 44K e - 50 A e 4
v, TVFIY, 7oy Iy — |, Yak—, ;L ~ ; ° : o - j
PR 7 5 & Ed
-
FrTRV) . o “ PR 5 - o 3 4
(2) HEY RN (AT Sy, YIS OEZ, X3 4 Hoa o A 2
FaNn7 e VERA, V4 Fo— |, EPN, 7 -« i 6 i 7, 11
2= VEFFY, TLVFFY, Tov PI b, T 102
TIVY, NRFFAY)
&2 ERDPoR¥HE (BHC RUF«ILFUL)
(B © ppm)
£ B 4 (R B H C |FawFir| & W 4 [BAK] B H C | Farryy
. s ND : ND " . ND
5o = 20 | (ND~0.005) (ND~0.003)| i 6 | (ND~0.001) ND
. 0.001 | ND .
v 30D 5 | (ND~0.001) (ND~0.001)| ™ 7 5 ND ND
15 prS 2 ND ND LLos 9 4 ND ND
63 o) 3 0.001 ND LB A 3 ND ND
-y 5 0.001 ND % ok 4 npBoon|  ND
b= 5 | (nDvg ooy ND ‘ 3 b 4 ND ND
ND ND . e s
R 5 | (ND~0.001) (ND~0.001) & & 2 | 4 ND ND
HBE 9 4 ND ND ;‘
H & A 2 ND ND ik 91
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(3) AH—svA A4 PRI (NAC)

MEOHE, BHCEERR 2 1CGRT LS cESHY
20D 55, 0.005ppmEfGH LAz D 1 #4210 T,
0.002ppm 23 1, D 18{id ND~0.001ppm TH
70 DR BDELEEIIND ~0.001ppm TH - -,
Lk, Ma DMK THELAZZ 72303 1{Fb75h -
Foo T A40w FU TGRS 0.003ppm Ml & 44
PEOT, BHEFMNENES 5,

2. 4+ 3
Rl IR TR & T BRI DTl L -

WHEE3ICRT. BHC (e—BHC, p—BHC),
DDT (PP/'—DDE), 71 FUvhikiish, 7
NMEN Y, AT R w3 LA 5 e

FEAHOWEF AR f~BHCO.2ppm, #DDT
0.05ppmTH 543, AHFIL «—BHC, §—BICE
$ ND~0.002ppm, #DDTT ND~0.001ippm D
P THAE T E b TS -7,

7 A FY v E ND~0.001ppm D 1,
NBEETH -7,

g

%3 THAOERERRSE

(HEAL © ppm)

0y B ez

ﬁ P A © —- D > : T 7AN Ty Fe I
| a— — — o— W PP PRl I ppi— [ f—

k=] BHC | BHC | BHC | BHC | BHC { DDT | DDE | DDBD DDT“ | (%)
1 ) 0.00t] 0000 ND | ND | 0002 N | ND | ND | ND | ND | ND 3.2
2 | 0.002| 0.002] ND | ND | 0.004] ND | 0.001| ND | 0.001| 0.001] ND 3.3
3 ) 0.002)| 0.002| ND | ND | 0.004 ND | 0.000| ND | 0.001) 0.001| ND 3.4
4 || 0.002| 002, ND | ND | 0.004| ND | 0.0001| ND | 0,000 | 0.001| ND | 3.4
5 | 0.001| 0.001{ ND | ND | 0.002| ND | 0.000| ND | 0.001 || 0.001: ND 3.2
6 | 0.0001 ND | ND | ND | 0,001 ND | 0.000| ND | 0.000| ND | ND 3.2
7] 0.001, 0.00t| ND | ND | 0002 ND | ND | ND | ND | 0.001| ND 3.1
8 | ND | 0002 ND | ND | 0.002| ND | ND | ND | ND | ND | ND 3.1
9 | 0.001| 0,001 ND | ND | 0.002)| ND | ND | ND | ND i ND | ND 3.2
10 | 0.002| 0,001 ND |"ND | 0.003| ND | ND | ND | ND | ND | ND 3.3
11 | 0.001| 0001 ND | ND | 0.002| ND | 0.001| ND | 0.000| ND | ND 3.5
T 0.000 | 0.000| ND | ND | 0.003]] ND | 0.001¢ ND | o0.001 f ND | ND
oy N ) ool B [ NBe |

fii# * NDI20.001ppm3il

AT A~ TR A kA
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11. ARPOEEBOSITIC 2T CGE6H#H)

fir A=A PRI A LR

REUF B« (5 —

Heavy Metal Concentration in Foods (Report No. 6)

Masayo KUMANO, Toshikazu HAMANO, Yasushi YAMAGUCH],

and Hakaru BABA

1. 2 L &I

Ry 225y FELTCESBRSERERET
BAiohic, HIRD Rl iy, SEAaR (OF3Esf, R
YristE, BAM20f, FLE104E, MEIS ) thoilidals
(8, 2Z) OHTET -7
2. HMOHER

AN TAIS54E 9 A & IGTIS64 1 H OiicliA S
b OTHY, HE, T, FPIC DO TR TRE
HigiciREd 5 2 &K, JEBMER X ToEREI NS
DERUOHAEE L

MAFERNEEIC OV TRIERENFgukIB TR S
TEDTH T, TR BEITFAIUKIRD I 5
HDEROBEE Ui,
3. B E

ORI ORI FEEY i Uig R LI K DT,
w&@f‘ﬂ;ﬁé TR AR AR (B AEEEAR1980) ICHEL
fro BRI DO TIIHIY IEEL, 2XIEDNTH
mimmﬂﬁw (1980) SATPHEICE 5.
4., EBRERLIEE

SEDAFHRABED N0 ORETRICNT

AT O R S &, 2Kid2.8ppm &<,
EIE, TUHITCIEG S 1.9ppm, 4:E 570.84ppm T,
2 DYbDEENE 0.22~0,46ppm TH 70, fA » JFHHH
=L, 4 #2.20pm, A 7 1. 8ppm, {3 1ppmikiliT
b oice A O0.46ppm, 47 0.08ppmT, FEAEDIRE
HY FERUEZRL T e

AR ZAEHHTHRIREEC s/ B4R
T, BibO R XE, Wito#y » 2 FIEEOIER &
LR AN LT T 248, £ { OLEPTiT OM
ff“ﬂa"lﬂcfﬁ&ﬁ':ﬂf"d* Ao MO HENT NLKemt? {2

2L, mEPEWHTHIEY (3.5pg/gbctBR), 7

54 (32pg/dErRih), F = (6.2ps/ 9 iEHHT) ¥
N (0.3~2.5pg/9) WWEET B LD HEHDD
AR OICER T & B & BOEKD  (0.08pg/ £), i K thY
(0.0037/ £, WNIKD (0.04ug/ L), LMD (HH,
2 ~200mg/Kg) DIFEME B

AEOAZ DS TRAE, 2T N, 17
0.5ppm, A #0.4ppm, 7 F0.4ppm, T 0.3ppm
TH ot PI 5O OFUETH,¢ (8.5p9/10g, 5.0
/10g), %7 H Woidick? Hic ks & 47 (25.5
ppm), #HvA (28.5ppm) ELELTH Lo

TR S OB OB KD 12& 5 A o h

£1 ERPOESESHE

o4 i Cu (ppm; Sn (ppm}
B SRS | | P ) R | G| R
o 5| 4.2 1.8}2.8 0.2 <0.1] 0.1
)\ # | 5] 0.4 0.07, 0.22 <0.1} <0.1] <0.1
i3 & | 5| 0.36 0.22 0,28 <0.1f 0.1 <0.1
,I.!g $h® ) 5|23]0.8 1.9 0.1 <0.1 0.1
x50 | 5| 0.48 0.32 0.40 <0.1] <0.1| <0.1
AL 5| 0.60 0.35‘ 0.46) <0.1] <0.1] <C0.1
32 & A | 5]1.2 0.49} 0.84) 0.1 <0.1} <0.1
Ao A | 5| 0.35 0.20 0.26) <{0.1] <0.1} <{0.1
£ f | 5| 0.13 0.04! 0.08 <<0.1 <0.1] <0.1
il M| 5| 0.58 0.34‘ 0.46] <0.1] <0.1] <C0.1
4 9 v | 5] 1.7 o.esl 1.3| 1.4 <0.1 0.5
T 3 5| 0.7t 0.45 0.57] 0.9 <0.1] 0.3
4 A | 5| 5.4 1.1! 2.2| 0.5 0.1 0.4
A% F | 5]1.0]030 062 0.9 01 0.4
®» b | 5| 1.8]0.17 0.61 <0.1 <0.1 <0.1
# 75 ; l
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5. ¥ & ®

1. BEPOESENFTE LT, §HD o3t s
BIISTEETSIAIC DN T, B, R XOMTEFTE -1,

SMCDOTH, B R EBOERZREL TV,

AZEDVTH, #E0.3~0.5ppm 2 245 LTl
W, AZDRMEBREAERSSEODTLE, KL
COFEMORESEENE0 T, BEFC>THF
Hirho 2 2 & QB TR OFAITROLLE 1 & 7 2
%o

X2 BRPO0OEESESEE (BHNR
% ik | B
i i) KA E Cu Sn | — i
B | e (%) (ppm) | (ppm) | W% ‘ 5
Lok RO 5.9 1.8 01 | |1 | avakor mo e
2 i O N T NN 5 4.9 4,2 | 0.1 * 2 7
S - M TR 4 oy 6.5 2.8 <0.1 . 30 B oWk U BNy
4 | ko o EE 6.1 2.6 0.1 L4 B oW s R
5 | 4k % i BB 5 9 a 5.1 2.8 0.2 L} 5 | BTk TR 75 M AT
a1 | MR ke wa 91.0 0.41 <O o | 1| PG Mk ORFOEROEE AT
2 [T o A vl 90.9 0.07 <0.1 2 VE 9 ¥R I PE 4 Wy
3 KR TR R 3 omy 93.8 0.31 <0.1 & 3 T3 Sk B VE A E
|4 e Sk T g By 89.1 0.11 0.1 . EO I v A /- M
z 1 . » 80.0 |  0.18 <01 || 7l s | b R W TR T A Ry
T 1 AR b R A 91.3 0.2¢ | <01 |, 11 @wﬁm%mm
2 L ﬂﬁ TP My 93.3 0.33 <0.1 2 U a1 4 E%
| 3 | I kRIS 91.6 0.22 <01 | A 3 B R kT sk I]]J
4R hh R T} 90.9 0.36 <0.1 4 | BRI N
X 5 A o ol ) 93.6 0.27 <0.1 A 5 N H 7o A Ay
Ol | kK WO OE 82.7 0.88 01 | p | 2 | K H OHE @
2 db B sl BR AR RR Ry 82.6 2.2 0.1 2 wEOROT o[ o
# 3 w 86.8 2.3 0.1 ! 3 Ky BT EE oAy
4 g A e 81.9 1.9 <0.1 4 G ] Eg % By
& 5 CalEae L S Ry 85.6 2.2 0.1 A 5 mmﬁl N el
| 1K H oW B / i 97.0 0.48 SR R R R N
e | 2 | AR R IR EE R 95.7 0.43 <0.1 2 | WM OR T oE @
N 3 =] [ 15 96.4 ¢.33 <0.1 3 POk RS PE AT
SEEET S T 96.3 0.45 <0.1 | 4 B
Pls lwwmasw 9.0 032 | <o1 | B | s | meskma wm
) B FRISEEE 9 F dp 5 IWASELE 1 AT THIA S Mz b DTS 5o
%o BE
COHL WP MBI TR, M 0.1ppm, [EIE D BA%E, 4 faRhomeBosiiiconT
- 0.1ppm T, £ DMDFEHT 0. 1ppmRITH o fce X CE 5 ) RIBBAA ALUHEIEE, 19, 156~
WRIC & 2 & e, 8 (0.28ppm), v 4 29 (0.07 157, (1979)
ppPm)}, N5 I (15~24ppm) DIREHT I T B, 2) N. L. Kent: ]. Soc. Chem, Ind.,, 61, 183,

(1942)
3) P. N, Vijan and O. Y. Chan,
48, 1788, (1976)

FAZEEA S | WALk, p.860, (1980)
5)  HAHESEAE C FLE, p. 393, (1980)
6) PASESR, b sk, 14, 352, (1973)
7)  H. Woidick und W, Pfannhauser * Z. Lebensm,
Unters. Forsch., 151, 114 (1973)

F. H. Nielsen : Food Technol,, 38, (1974)

K. Fletcher : Deutsche Lebensmittel,
Rundschan., 22, 260, (1971)

: Anal. Chem.,

4)

8)
9
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T
KarEE Cu Sn POEE it KAE Cu Sn
=i} =3
(%) (ppm) (ppm) | BF | HE (%) {ppm) (ppm)
8.0 0.38 <0.1 y 1 x 5 ) 66.1 0.65 0.2
92.1 0.41 0.1 2 = il i 76.0 1.7 <0.1
86.4 0.35 <0.1 7 3 L B ok W 75.7 1.3 1.4
92 .4 0.55 <0.1 4 | EF R W OESZ= RO i 79.0 1.3 0.4
87.4 0.60 <o | Y5 imoos @ o 79.2 1.3 0.3
90.2 1.2 0.1 7 1 ! K E) % 75.5 0.47 0.9
91.0 1.1 0.1 2 g L&A #h 75.3 0.45 0.2
84.9 0.49 | <0.1 3 = A S 68.9 0.62 0.3
93.8 0.68 | <0.1 L4 | P R D 76.4 0.71 <0.1
88.0 0.73 <ot | | s | w0 g ap 72.2 0.60 <0.1
88.8 0.35 <0.1 y 1 = Ny s 83,2 1.1 0.4
91.3 0.25 <0.1 2 PN #F by 81.9 5.4 0.4
89.1 0.27 <Z0.1 3 o L 7K 1 80.8 1.3 0.1
89.3 0.20 <0.1 4 P BT 2 iy 82.5 1.9 0.4
8.1 | 0.2 <or | Ty s ol s w o gl 80.4 1.2 0.5
9.1 | 0.07 <O | L0 01 | RO GO 2.6 | 0.47 0.3
90,9 0.04 <0.1 2 e oG ED 64.4 0.30 | 0.1
91.9 0.07 <0.1 - 3 = ) K 1] 74.7 0.58 0.6
86.7 0.13 <0.1 4 LA N 7 L 72.8 0.77 0.2
2.1 | o <o | T los | s s i | 7.6 1.0 0.9
65.9 0.46 <0.1 o 1 LD A o 88.4 0.17 <0.1
70.8 0.34 <0.1 2 # 88.0 0.28 <0.1
71.7 0.58 <0.1 3 e 88.3 0.40 <0.1
68.9 0.46 <0.1 4 B8 g e 1 oA ooy 83.4 0.38 <0.1
69.3 0.47 <01 | P s lmomom o= & | 8.8 1.8 <01
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2. B8, HALLUMEHTDOP CBHEOBRAEKZRICONLT

Ll

PCB Concentration in Fish, Human Milk, and Blood

Hakaru BABA, Genji SHIRAI, Tsuyomi BABA,
and Noboru NISHIMURA

ASRIEICTT o 72 P C BIREE AT OTER0RIE, 2L 5

b’é{?fi,

ﬂ-rL 12T
’b“i"'C*( s
Akt L'C‘EHH!(I MAT554E 7 A & 8 BiTner Rt
WTAES INicb D%, FRRIC DO TGS ]
ff?ﬁjﬂﬁ‘;}g T OrE
ST 20T

2 ;ij’s cl:U‘/J\IL{E”U 3

i’r.l #ﬁ L>‘l‘/ \

i 216 Bk T - toe X AT 2O TR F8K
MM ET 7O TH

mmﬁmfmmkmté@wa,s
IFFS54E 7 H30H ~8 H 1

EReRN

m4E 8 21 B BTN B0 TITiEh
M RO HHEM SN S OF R o,

ZOREF, MO TR BICRTEEDPCB
ND~0.13ppm, #7KH 0.04~0.20ppm T& &IT5500
AR IR SN -7

fFLE F 2 RTEED P CBO0.002~0.007ppm,
#BHCO0.009~0.052ppm, #DDT0.012~0.029ppm
T EB o] 710

MERP CBIC DT, &H3~5ICR_T L1210
ppb7Z- kA P A216 ATH 6 AT i EE317ppb T & -
7o

#z1 BRAFHPCBH K Uk iR
) e Ny : NN PCRB (ppm) 7ok R
iy A 4 HntlidE H pif] {1 Vi i
B WA JRREAR R M K W gy | BFRE T BATEE | Gem)
7 o 55.7.7 ﬁ AT K T flIJ 4.7 J 0.02 0.18
” = T_ 8.8 - ND 0.05
” ﬁ i ,[|1 3.3 | 0.6 0.02 0.09
” 15 3.0 0.3 0.01 0.13
# W/ il ik ffP 7.5 - ND _0.05
¥ + = VLE i W7 j: O (r|1 12.0 0.3 0.04 0.11
” 16.0 0.4 0.07 0.08
# o Wi wﬁ{& )quﬂ?' 13.0 1.0 0.13 0.11
” ¥ iy 9.2 0.3 0.03 _0.09
7 * = E_ﬁ g Mok oAy ap 1.5 - ND 0.13
" mooOm 0.9 - ND 0.12
” ﬁ W] fi& A Hllu}iL)'u 0.3 - ND 0.11
o . £ 0.4 - ~ ND 0.10
& F v Gt 3.9 0.2 0.02 0.07
% 17 1 i ﬁ“ﬂ: /Llilflun 3.5 0.6 0.02 0.07
R I 5| 11.0 0.3 0.03 0.10
bt # TN -zrp 1.1 - ND 0.07
“” e }ff Ti) il i;} 1.3 - ND 0.156
o 4m b JJ: il 0.7 - ND 0.05
“ | 55.8.10 mwr l'ﬁ:Jl +EW 1.8 | - ND 008
4 7 ¥ Tﬁ Bl 5.1 - ND ~0.04
PN = F F’ﬁ B 2w 6.5 1.1 0.07 0.20
% PH !D CL 2.7 0.7 0.02 0.17
- w . - vl @ gkt 32 0.3 0.01 0.16
# 4 AN 1.6 1.0 0.01 0.15
” D= A 9.8 - ND 0.14
” N | D { 1.4 - ND 0.05
e #|.55.8.10 | A& LT OME OES b 1.3 - ND | 0.1z
e 7 = # R zmsféalnu Fil 3.8 0.5 0.02° | 010
*..E 7 R R - - ND | 0.09_
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By : ppm
| B H C D D T T AN
sERE |IE(%) PCB |— - - . . | PP’ PP’ RETE
e “ e B 5 B f ) 17} total DDT DDE tf)tal Fy
A 0.8 0.002 | ND 0.009 ND ND 0.009 0.002 0.010 0.012 Tr
B 2.0 0.004 | Tr 0.028 Tr ND 0.028 0.006 0.013 0.019 Tr
C 0.8 0.004 | Tr 0.019 Tr ND 0.019 0.004 0.014 0,018 Tr
D 3.3 0.005 | Tr 0.052 ND ND 0.052 0.004 0.017 0,021 Tr
E 2.0 0.007 | Tr 0.021 ND ND 0.021 0.005 0.024 0.029 Tr
3% PP'—DDD, OP'—DDT, =¥ FY »idfil+d,

Tr=14Ek

#3 i PCB iz E & #

et . 1 P C B i IE (ppb)
AFhs
X 1>l 1z 4] s 6| 7|8 |o 10]]iz]18)1a]15]16]17 18|19 20
‘" ! Tt . " : ]
E| W o8 3| 8| 2| 2| 5|7 1|4
z | & 74 ! 7] 71413 9| 6, 4| 2 1
Wil 2 112 12]10]15 16 |15 |[14{13 5| 6 L
sl | 22| 1 30 3] 2] 2 sl 1] 1 1 1
L 38! 1| 1|10 9| 3 1 |
M E| 60| 2| 1|13 12|11 5 5] 1] 1 | 1 ; 1
- . e i e L . hl
Blm| 1] 5| al 1] 1] 4] 1] 20 | |
Ve 25| 4l 4 8| 4 2 10 1! i ‘ _
WG Fk 44y 9| 81 9] 5 4| 3| 3] 2 \ ‘ :
F4 MR - B4Rk PCB B F5 MM - 25 - RBEEMDAH PCB BE
e —— - _ ‘ S
il l il P CB#EE (ppb) o REA PCBIE (ppb)
X BRI BOKAE | Tl B s PERE B | i ROk | P RS
— ! - R .‘.: — 1 .
T m oss| 1> 9 ' 40 = 26 Toiamloor |1 14| 49 = 3.0
2| T > M 40 = 2.8 i 8y 1> iz | 37 = 25
| H
i pEEp 2]z L 2 a0 o33 | 2 17 | 5.2 % 3.2
!
o ez 1> 17 | 5.8 = 3.9 MoiA, 21 1> 8 | 3.2 = 1.9
- . Bl ,
i J; 33 1> 1; I ;5 il o20 | 1> 10| 35 + 27
o 60] 1> - i \;k‘ 24 | 1> 6 | 220 = 1.6
B 19 1> 7 + 2.2 e T
Je |25 1> 10 = 2.3
o Er | aa ] 1> 10 + 2.3
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13. A AHFD e EBBRICHONT

BEEETF AU i b
WO B e ARMPALE
Bl M- BE &

Lead Arsenate in Mandarin Oranges

Yasushi YAMAGUCHI, Masayo KUMANO,
Toshikazu HAMANO, and Hakaru BABA

1. B B 2. BHHE
TEFIS64E 2 Fiic, MERIMIETH S [e M A @ BMADPAL KLY o203, WREUCE D
— I B TRIN L AT S N T 2928800 TR,
SNz, @ B5 Teisl
Fe BR8] 1, TS M SRISEILMETT & [Re 2863
BB IFEE LTSN, B0& 2 134071,000 F v 5 R2 BMBDA, Ja—RPOER « BATER
AL S NS EHTMYNEE E THEN TS ST — — . #/s
o % DWHLEAEMAMEATL S Ntz tosb, IHHISOME S as [ BE] a o m o | oas | opb
SEMOIEEBILL, §~THAILE Dh 7 53E12)] 1 |® 5 = ] ND | ND
PRI T TR s Mt ‘ b 2 P ND ND
B BRI M, A A ORIk & 1T &R Nl | s P ND | ND
M E - THE Y SAREIR 50 2 H2E 5 R, A4 ” ND | ND
TR 255 A0 1 8500 DN T IR TS 0 2230, & Bl | s % ND | ND
BAT [HBRA) OREIIEREL 5 X5, B .| A~ € |® B W) ND | ND
EOOIRD 27 K1, HADADER, HOM " N A Nb | ND
S
_ £l BOBHADLE fi ﬁ?ﬁ 2 @ﬂﬁgﬁl% EE ig
& # J k3 ppm ‘I % ppm | T 10 ” ND | ND
T ‘ p . , ff:z 11 ” ND | ND
5o A g A ‘ kg B 12 ” ND | ND
o () 3.5 ‘ 5.0 \Hﬂ L s . =1 ND ND
) ML, TN TRIEEELICK <55 2 Koo A s A et g oMo 2 ” ND = ND
BLE 3 D (R & I LT 2B BAED [ oy 8 ” ND | ND
BBA) [V e 2] wOBREEEERop LR | D] ” ND | ND
B2t GRAMBDA T, ¥ m25), KRR w8 i’ ND | ND
108 (RMBDAS, Pa—x5), EIEHREKEHS o | 6 | WESEAHIS T ND | ND
h, BrS0MFIZ DT e, MOMTETEIEL 7, B, | 7 ” ND | ND
7z, R TR TR w20 ” ND | ND
NTH0, WATSEE 3 AEIRTRE D [ MA95%] & x| 2 ” ND o ND
10 ” ND | ND

ERP ND : As 0.07pg/g00, Pb 0.05pg/g30%




BB TR R L TR, T

THHEFENECK S,
3. BBRRUEE

ERRERER, ARNARBITENOEMNAPA, ¥ a
—ZOERITIFR20LEBYT, WIENE F0.07xs/
K, #80.05p9/9 K TH 7o

x3I BEEZRERIFHER

o B
As | Pb | As | Pb

EBo
s |
INEF |6 A~9 A ND | ND | 0.07 | 0.53

” 8/ iND ND | ND | ND
@Iﬂésﬂ~7ﬁ‘ ND | ND | ND

iy 2

H RIsH~8H ND | ND | 0.09
” 5H~8H ND ND | ND | ND
7w — |ND ND | ND | ND
# — !ND ND | ND | ND

E 5 — IND|ND|ND|ND

O~ g A W R | JTBEBESS

%3 REBEIEEYEEFT, AhARATENE IS
THRMLIERTH S, 8D 5 b 543 e BREADHEH
DI - &b Lk, 5 b5 9 H2oiictE
LTihbe
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MBliZ6 A~9 BT eMirtimlL, Eoifahd
B 0.07pg/g, $20.53pg/¢ i ENI, T4,
FZ DI 5 830,09/ gbsti I E 117z,

F4 EREBRBIITHSE

=R ks H T L
N 4 %> @ %)
8.5 27 15
BRfn, #E
gl b7 K, Tk VICER
e, TEERICEEIE LTI

% 4 PR EESTH B, eRELTSES
%, BELT2THBEEHAL TN,
4. FE&®H

BN AL, Voo R30ESS S, e EREOE R
MWEH~9 D AHLADENS L, s de &,
W, {ARIEEDS S A~ 8 ADAPADERD, SHRT
EiTze B, TEHASEOLTN ML LS, -l
BE Temen] 3, v SEAichrny o a& LT
18% %48 LT,

AMADERGHN SR e #, BeonTE, T
N HALADREATEOIEMTH -7,
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Rk %

Water Qualities of Hot Springs in Nagasaki Prefecture
(Report No. 13)

Hakaru BABA, Toshikazu HAMANO, Hiroshi AKAEDA,
Yasushi YAMAGUCHI, and Shigeru KURIHARA

ETRIS34:RE A & IRTNSB4ELE = T 3 4 451810 M ic &
OTIE U AR, D« WANRAET, 200 CH
270 TOERRIERIN AR, F1ICRL 7,

FATOS3LEELIT 2 4 RYC 24, IRAISHAEEE IC Sk By,
IREERY, SEFITH 1O L {PIS s,
% AT EFRISR DSERIL, WIBROBERAICT i L, Ca%",
Mg®", SOf", HCO3 %F5MFIc 4459 % Mg« Cae
Hy80, « HCO3 B (BPHBLM—EE R T& -
7o BNHSROILREE, BUHIRTHDEss, T
&, Na© & HCO; T#D, Ca¥', M pmizon
/10T & - too MERWERMS E FMED Na—HCO,
I T o700 WERIBSEERNCIMA L 2221k
Wy DERE, C OHERIZHH 0 Na—HCOg 5 (BT
R) TH ot REEMY & SEFINCOASE S Az, &
55 HRODIAKT, HeSiO5 OAMHLE ORBEAET
TEEDTH 70

TRTNBA4RBEIC AT U 2o P o0 (A Dl i o2, 5o
ZEy WS, OIS, TRTISRED 497 I,
Fe' %15, 208 /Ko ooy o 4 MALHEAR IR T 35 o 7o, 4
EDMFETIZ Fe®™ 120.06mp/Ke 10k L, BE T
Hilifc T D3, HeSiO3 OATH 7, F7-0 O iIC
A3 7 A 1 B OMRSTHEMSEShTED,
AU, FYTALTF I U100 F 4 ) R
MT2B5LFMMENT 2, CqvEb Lz, Rn @4

HNE D, WFIS64E 1 H2900, T MR THlE L -
ECB, BIXKIOOEF— o 5Ky (1.9 )
&, BEALDERIIEIN 00, TR R bl
pAge

T OABDHIRE, BEEOLITE S5 o 1,

MEFN S3AEEED S, AT 55 455 £ TOMSAMT (hsr
0O SEAER 210k & i, JITTIZ, MRISHES o
FLIRSTTEAE S OWETIC & 92 5% LORTBRICHE - 72
B, BIEETIT, hv 2RI & ESR U,

SR ST TSR ST, WIRIBAAEERIC BT, 44
D WAER T, BAO LT O —FRIEET -
Po TDNMTREMAT SITE LI, T, WL
Bk THOL I FTEHNC T L7 b 0T B,

&1 FENRRIWHH

—_— |
4 iy | N 4 #r e
53 ‘ 6 5 11

i
54 ‘ 5 6 11
55 1 4 3 7
3»&4Eé%iri 15 14 29
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®2—1 W R & W & R (hoirEiss
(ETN53~554E )
BooR & — — boEom R | BANEE B ES
B b | e NrEse12ez | e iriieese | FRRORESLEET | TRCRIRERIACE e o1
BB % II\{A(%éca};S(%JéJ:F% Na-HCOj; i Na-Cl i Na-Cl i3 Na-Cl @5
HARBE | rwikid Gb T @ 5| G A M R |G & R D |6 & 8 P
WAk EHA 53.5.9 53.5.9 53,7 .26 53.10.23 54,3.5
n w | 1B LB D] GEeAN | RO . k| )
| R - R Tk « s TEIEIEIE « MESL | GRTR « JlelL HEBREFIR « JESL
pH (RpH) 6.26 7.20 7.50 6.5 6.40 (6.90)
®OE &E) ¢ 19.4 (20.6 23.6 (19,0) 96.7 (31.7) 53.2 (18.7) 62.1 (10.0)
o &k £ /min | 1,500 120 Eikid 130 4 10
1:1; T (20°C) 1.0001 1.0000 1.0062 1.0092 1.0110
HRIRTEY  ¢/Kg 1.936 0.7552 9,503 (180°C) 16.00 (180°C) 17.79 (180°C)
ﬁk ;1 (m3/Kg)
H
Lit Zn* 0.04)
K" 7.1 3.1 262.0 241.1 270.2
Na* 123.7 235.0 2,739 4,613 5,260
NH," 2.9 2.2 10.4
Ca?t 210.0 29.3 113.0 397.2 407.8
Mg** 152.1 15.3 204.0 245.1 273.2
sret
Fe?', Fe¥' | 1.7 0.4 0.15 2.50 3.6
Mn?* | 0.92 0.2
ALY
B A & v st 494 .6 283.1 3,322 5,501 6,225
cl- 9. 9. 4,913 8.299 3,669
Br~ 14.3 26.3 25.9
I~ 0.30 0.3
S,08” (F7 0.25) (F~ 0.6)
HSO,
S0O5 769.8 57.5 192.7 563.7 619.0
HCO,;™ 607.7 730.1 206.2 457.0 566.0
CO%” 23.8
it O D N 1,387 797.2 5,350 9,347 10,880
=1} 1 1,882 1,080 8.672 14,848 17,110
T
H2804
H,8i03 16.3 19.5 297.0 80.3 87.4
HAsO, ND ND ND ND ND
WO M A B 4
CO; 196.0 26.4 384 191.5
H>S ND ND ND ND ND
A/ 2,094 1,126 8,969 15,310 17,390
Fooa oM B | ek e 2 T2 ESRYAAASES et AT TN FEAF AR AT
X A PE 2005 1 A PEME121
1% 1 4 /ﬁ /f\ 4» KoL HE K & Kk | A O b = TR~ S S < A | I Ay




148

#®2—2 R &5 W R (R EERE)

(PEH53~554E )
w4 Lo B R oW I N R R N B'OROR
o R NECE | BRI | BEESER/NERT | BRI NG | B SR IR N
O (R B 138—6 JbAT 936 dbAcmy14—23 RN 122—2 JbAHT901
ROMm % %ﬁﬁ ‘ S% 4F;ﬁ-5§* Na-Cl itz Na-Cl it Na-Cl jit ¢ Na-Cl ji 3
RREE Vaswy ™ MO GE & M OO |Gt .m B A Gt & % 5
K 4R H 54.7.31 54. 7 .31 54.10. 3 54.12.3 54.12. 3
44 o |ERICHLEE P e by |WeEY o [emElE

ROBRALZRCREL | BROREE « eS| BROEEER < eS| BROHEDE - e | BROEEDR - 462
pH (RpH) 3.0 (3.0 7.6 (7.6) 8.1 (7.8 7.8 (7.8) 8.2 (7.8
BOE (&R C 65.8 (29.7) 87.8 (33.0) 99.0 (27.0) 98.1 (17.0} 100.2 (13.7)
o A £ /min
1 o (20°C) 1.0000 1.0050 1,0060 1,0060 1.0064
ERTEEY  o/Ke 1.121 9.760 (180°C) 9.680 (180°C) 9,220 (180°C) 9.900 (180°C)
B 4 (78/Kg)
H' 1.0
Li* (Zn2+ 0.2) 5.1 5.0 4.8 6.0
K" 7.9 325.0 303.2 278.0 300.7
Na™ 14.2 2,668 2,788 2,679 2,938
NH, " 105.3 67.5 4.9 5.4 3.2
Ca?" 8.4 109.0 192.6 195.0 179.6
Mg?* 10.9 189.7 194.0 192.5 182.1
St (Pb2+ 0,02) 2.2 2.2 2.6 2.5
Fe?™, Fet 21.4 0.04
Mn?"* 1.1 11 1.0 0.9 0.7
ALY 5.9
s A4 A v N BF 176.3 3,368 3,491 3,358 3,622
Cl 5.6 4,865 4,886 4,635 4,931
Br~ 13.7 16.6 16.1 17.2
I (HPO?™ 17.3) | (HPO?™ 0.3) (HPO§™ 0.2) | HPOI™ ¢.3)
S20%” (H2 POy 7.8) - 1.4) 1.0) ¥ 1.2 F~ 1D
HSO,™ 16,3
SOi 482.6 486.3 410.0 440.0 412.0
HCO;3 153.8 167.6 234.3 74.3
Co3™ 10.2 26.9 40,1
B A A& > N E 512.3 5,548 5,508 5,327 5,476
il H) 688.6 8,915 8,999 8,685 9,098
B 1 A
280, (HBO; 38.8) (HBQ: 54.8) (HBO; 47.5) (HBO; 58.1)
H25i03 286.0 343.2 192.0 299.0 2392
HAsO, ND 0.29 0.2 0.08 0.3
W RO S
CO; 259.6 56.8 18.5 33.6 5.0
H,S 4.2 ND ND N ND
IS A S 1,238 9,354 9,265 9,065 9,400
WM MR YT ZREmIN =SS5 EESRTNER | RS oy
X B (IEZ%%E:%:_@WB) o _AeAkmyig | - e
& i B OUKHEBRMHSREER ) N E 5% BT B A4 | ® OB oom | & T % o




m ./ W ér s wikERE MR - e
SERTEARAGREY | BEOUHFERIE A RN | ern sk ipaRERNT | SEFTTH )N Ay
201—-125 S B4 348
NH*HC03 )J{
G W oW
54.12.11 55.10. 4 56.1.27 56.1.29
e a7 stk et I oz I
fIElk o JEbL TR « fESL fEme « el MENE: » DL
7.0 (7.8) 8.1 (8.4) 7.2 (8.1) 7.5 1.7}
16.8 (9.0) 17.8 (25.8) 7.3 (7.1 16.2 (6.7)
19 1.2m /s
1.0000 1.0010 1.0002 1.0000
0.311 0.8558 0.187 0.129
Cu®’ 0.05) (Z2* 0.05)
2.5 1.19 1.03 1.38
23.2 278.9 15.00 11.70
0.06 0.09
37.7 2.58 21.18 12.86
8.5 0.96 15.63 6.78
0.06 0.33
0.2 0.02
72.3 2833.8 53.19 32.72
56.5 10.9 10.0 16.4
(F~ 0.1
24,0 34.6 4.2 2.6
112.6 795.0 165.0 80.1
193.1 840.5 179.3 99.1
265.4 1,124 232.5 131.8
72.8 18.2 54.9 50.5
ND ND ND ND
82.7 50.6 44.8 44.2
ND ND ND ND
420.9 1,193 332.2 226.5
SEETTAALENT | s RIER AR BRPEIR Y 2 v
201—125 A — WA vy i
e TR N M B Osy o h oWM BOfF | R i
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®3—1 BERNITBEERO—FRNERZER
(BFN544EEr)
it P # w0 W ORI B s AR R OB mo oo osmos R W R g
W | RAEEE RN SIS PRIk ALY Wi
145130 Fafiki2t 201—125 Fikeft B o392
s 7 p Na« Ca-CI Na-Cl g - L
ORI amlebm—aimd Gt & & 5
Wk A RE 54.10.31 54.3.5 54.12.11 54.12.10
oo Rk Bt Boomg B Mooy
WM T En 60 180~200
@ £ /min 10 75
OB GED ¢ 61.0 (23.2) 62.1 (10.0) 16.8 (9.0) 19.0 (12.0)
pH  (RpH) 7.7 (7.8) 6.4 (7.3) 7.0 (7.8) 6.2 (7.6}
H it {207 1.0014 1.0110 1.0000 1.0007
I o/ke 2.676 (180°C) 17.79 (180°C) 0.311 (110°C) 0.766 (110°C)
W 4y (Mg/Kg)
H" (Cu?" 0.05) Cu?* 0.01)
Li" 0.9 6.4 ND ND
K™ 14.0 279.9 2.5 3.8
Na* 601.1 5,454 23.2 62.6
NH," 0.2 17.7 0.06 0.3
Ca®" 319.1 756.4 37.7 91.0
Mg 1.0 280.6 8.5 54.9
Srt" 29.2 5.2 ND 1.4
Fe?" Fed” ND 3.6 0.06 0.1
Mn?* 0.2 0.2 0.2 0.8
Al ND ND ND ND
R O S N 965.7 6,804 72.3 214.9
C1- 1,381 9,669 56.5 66.4
Br 4.5 25.9 ND ND
I~ ND (F~ 1.7 ND (F 0.6 ND ND {F 0.2
S, 0% 0.6 ND ND 0.6
HSO,~
S0§ 115.0 619.0 24.0 205.0
HCO;3 " 46.3 566.0 112.6 317.9
(ole} ND ND ND ND
R N SV (NS 1.542 10,880 193.1 590.1
A ik 2,515 17,680 265.4 805.0
AW OEE B 4
280, (HBO: 14.2)
HaSi0y 80.6 87.4 72.8 47.3
HAsO, ND ND ND ND
L A
CO» 37.4 191.5 82.7 220.4
H,S ND ND ND ND
[P T S < § 2,633 17,980 420.9 1,073
?gj}! JLJ’ %{m ﬁ)& (RS TP TN (o Pilig i
B % WA R GE N % — 1 T e | B e A
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Wod R oW R | W o R OR BB L m R B R R M| W oE 5 MR
WRAEHFIE D (2 FLRY TN F LB /e TLMT clbial SRR LT < FIw TR BT
Eni§730—2 *ElilizI1e—s KRpH i, | IRTTTFILINTEO8 T3

Na-HCOj; i

Na-HCOj S

Na » Mg-Cl1 ;i

Mg » Na-HCO; it
ST—

Bl R e v 2~

FrHi s v 2 —

VL 53 TR

G M W 0GR W D | (O L B -1 AR
54.12.11 54.12.11 54.12. 3 54.10. 2 55.3.4
oA oM o Ef I Fl 1
87 220 08 802 132
126 i K G
19.5 (13.2) 20.2 (13.2) 13.0 (8.8) 34.0 (28.0) 34.0 (10.3)
8.0 (8.3 8.8 (8.9 7.0 (7.8) 7.2 (7.8) 7.4 (7.8)
1.0024 1.0017 1.0026 1.0012 1.0012
2,266 (110°C) 1.815 (110°C) | 4.523 (180°C) 1.168 (110°C} 0.313 (110°C)
(Zn®" 0.1)
(Cu?" 0.04) (Cuz+ 0.01)
0.7 0.4 0.05 0.6 ND
3.3 2.8 64.6 21.3 8.0
965.6 768.4 1,054 169.7 41.3
1.0 0.05 0.2 ND 0.2
5.4 2.1 230.5 57.9 17.5
4.5 1.9 191.0 118.7 8.5
ND ND 2.9 ND ND
0.2 ND ND 0.02 ND
ND ND ND 0.1 0.2
ND ND ND ND ND
930.8 775.7 1,543 368.3 75.7
74.3 23.7 2,235 22.1 7.5
ND ND 7.5 ND ND
ND (F 0.2 ND (F~ 0.4) ND (F 1.1) ND (F 0.3 ND (F70.1)
ND ND ND ND 0.9
(HPOE™ 0.09) (HPOZ™ 0.8)
2.8 2.4 305.0 5.2 1.8
2,410 1,517 79.5 1,284 235.0
ND 148.1 ND ND ND
2,496 1,622 2,628 1.312 245.3
3,477 2,467 4,172 1,681 321.0
(HBOs 43.2) (HBO; 52.9)
21.6 22.9 65.0 148.0 147.5
ND ND ND ND ND
41.8 ND 28.7 31.4 9.5
ND ND ND ND ND
3,584 2,543 4,265 1,860 478.0
JE ML EgTL HEHoii el Il i

PR A TR
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®3—2 ERAEEZEERO—ZRARS
(FETN544E )
i R % EGR (1 S 7 R - S == | [ 1 RIE M B B = oM o8B OB
B | FEERMVNRWEL | EENEE | BN R | R NI

v , ;| ERPE - & S-AL-8O4 | EBE - & S-Al-SO4 |l - & Fe(Tee | [l » & S-Ca-SO,
e w5 BE S ay | S AESO. r
- (R vk 3 A0 Ak 3 5D o (HeS 7 i R (HaeS ) i iR (HeS ED)
ok 4 A A 55.3 .4 55.3.4 55.3 .4 55.3.4
22 7 N -
im B 2 EEm
# it & £/min
AR (&R © 65.0 (10.0) 61.4 (10.0) 78.6 {10.0) 42.0 (10.0)
pH  (RpH) 3.00 (3.16) 2.48 (2.64) 2.10 (2.30) 2.48 (2.52)
H T (20°C) 1.0001 1.0003 1.0012 1.0004
ERERY /K 0.239 (110°C) 0.446 (110°C) 2.316 (110°C) 0.434 (110°C)
B 4y (g/Kg)
HY 1.0 3.3 7.9 3.3
Li* ND (Zn*" 0.04) ND ND (Zn*" 0.12) ND
K* 3.2 7.4 4.7 4.4
Na™ 7.3 12.49 10.0 11.5
NH, " 9.6 4.9 22.9 2.4
Ca?* 8.6 13.6 28.9 6.1
Mg®" 3.4 4.4 10.1 6.9
T ND ND ND ND
Fe?™, ped* 3.7 2.0 45.3 3.0
MnZ* 0.1 0.2 0.5 0.06
ARt 10.0 9.0 32.0 6.0
I B S N 46.9 57.7 162.4 53.6
cl 3.0 3.0 3.0 6.0
Br~ ND ND ND ND
1~ ND ND ND ND
S.0f 16.3 0.5 ND 15.1
HSO,~ 4.8 24.3 212.4 21.8
S0%” 142.9 2077 793.7 204.9
HCO;~ (H2PO;~ 0.1) ND ND ND
CO5~ ND ND (H2PO4 0.2) | ND (H2PO;7 0.8) | ND (H,PO; 0.3)
[ A ] N 8 167.1 255.7 1,010 248 .1
H N 214.0 313.4 1,172 301.7
JE M WE oAk 23
H2S0, ND 0.2 4.3 0.2
H2Si0; 93.6 174.2 364.0 244.0
HAsOQ, ND ND ND ND
WIE N 2K 5
CO. 122.3 67.2 158.4
H23 5.6 1.6 3.5
I - S 435.5 556.6 707.8
B W B ChEED CiiiEng =) AvikiN
R B3 =) (Eéﬁ%i&l‘fé HE *fi) (IE_%%EI@: i 'Ha)
i Ah 7k T ) = =1

A Ee] 5

oA @ s

B
7"{'& K
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= o o\ R |/ omOR OR[N OoBORIAN E OE OB A oiEoE R
e |FRORIVNENT AN N | SN
AR RHR T A kT 14—23 e k1680 ThoATO01 JEANTI05—38

géﬁ'fék . S{% Fe(l-T)- Na-Cl i Na-Cl i Na-CI R Na-Cl iz
550,
R (HeS ZED G & 1 |6 & OB |Gh A OB | GE & OB
55.3. 4 54.10. 3 54.7 .31 54.12. 3 54.7 .81
B iy E Ay =| g H i1
106 100 120 61
400 486 1100 193
65.8 (10.0) 99.0 (27.0) 99.3 (33.0) 100.2 (13.7) 92.2 (33.0)
2.42 (2.56) 3.1 (7.8) 7.4 (8.0) 8.2 (7.8) 7.6 (7.9)
1.0008 1.0060 1.0051 1.0064 1.0050

1.185 (110°C)

9,275 (180°C)

3.8
ND (Zn?" 0.15) 5.0
8.3 303.2
16.2 2,788
15.4 4.9
102.4 192.6
16.4 194.0
ND 2.2
29.1 0,04
0.9 1.0
5.5 ND
198.1 3,491
10.5 4,886
ND 16.6
ND ND (F 1.00
0.6 0.9
63.6 (HPO?™ 0.3)
474.6 410.0
ND 167.6
ND (HzPOji 0.3) 26,9
549.6 5,510
7477 9,000
0.6 (HBO; 54.8)
286.0 192.0
ND 0.2
2596 18.5
4.2 ND
1,298 9,266
1l .
Eg%/grggz I,.Wt) My
g (BER=

T R

9.430 (180°C)

9,596 (180°C)

9.083 (1807C)

5.2 6.0 5.6
296.9 309.7 337.5
2,622 2,938 2,630
5.2 3.2 4.9
105.3 179.6 104.4
193.0 182.1 181.0
1.9 2.5 1.8
0.1 ND 0.1
1.0 0.7 0.9
ND ND ND
3,231 3,622 3,266
4,956 4,931 4,836
13.3 17.2 15.3
ND (F 1.0) Nb F 1.0 ND (F~ 0.8
ND ND ND
(HPO?™ 0.7 (HPOZ™ 0.3) (HPO;™ 0.6)
465.0 412.0 439.0
191.6 74.3 145.2
ND 40.1 10.8
5,628 5,476 5,448
8,858 9,008 8,714
(HBOs 44.1) (HBO: 58.1) {HBO: 65.9)
260.0 239.2 260.0
0.45 0.3 0.55
57.4 5.0 50.6
ND ND ND
9,220 9,400 9,091
B Om i o g o 3 =B
(#5.3) (. 6) 67)
7% W fy i B A -9
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BAETEER0—F

RERR

{(IATI544E )

AN R

N

TR R

ARG | R N

FARMT122—2

RATR SR/ NI T
A ANIT93

PRSI Ny

Lo )

Bl i)

o il Hh
A I #

Na-Cl il
i fr HOA

Na-CI i Ji¢

Na-Cl j32
e & A 8D

(Bt & 44

4 S-COy s
(H2S %) (2l

KR L)

Ik 42 B N 54.12. 3 54.12. 3 54.12. 3
UV F N - mo 1 SR i1
e W O Em 93 86
iy K £ /min
MO &R C 87.8 (33.00 98.1 (17.0) 96.7 (31.7) 79.1 (33.0) 25.0 (15.0)
pH (RpH) 7.8 (7.6) 7.5 (7.3) 5.3 (7.6)
I € (20°C) 1.0060 1.0064 1.0001
RAREREY ¢/Kg | 9.182 (180°C) 9.142 (180°C) 8.678 (180°C) 8.760 (180°C) 0.309(110°C)
o A (¢/Kg)
H+
Li* 4.8 4.5 ND
K" 278.0 270.5 8.1
Na© 2,679 2,638 11.1
NH,4" 5.4 3.9 ND
Ca®" 195.0 199.7 19.3
Mg?* 192.5 180.6 15.2
Se?t 2.6 2.1 ND
Fe?", Fe*' ND ND 2.5
Mn®" 0.9 1.0 0.5
Al ND ND ND
Bir 4 A4 > /NG 3,358 3,300 56.7
Ccl 4,635 4,555 7.9
Br~ 16.1 15.6 ND
1~ ND (F 1.4 ND F 1.2 ND (F 1.7 ND (F 1.00 ND (F” 1.0d
S, 05" 1.4 0.8 ND
HSO,~ (HPO?™ ¢.6) (HPOS™ 0.2) (HPOZ™ 0.2) (HPOZ™ 0.1) | (H2PO; 0.24)
S05~ 440.0 400.0 12.8
HCO;~ 234.3 239.5 215.6
COL™ ND ND ND
[ N N 5,328 5,213 237.5
P it 8,686 8,513 294 .2
N W HE Ok 2
250, (HBO: 38.8) (HBO; 47.5) (HBO: 45.1) (HBOs 52.9)
H>5104 299.0 260.0 182.0
HAsO, 0.08 0.06 ND
WA AR 4
CO, 33.6 24.0 1,008
H,S ND ND 3.2
A 9,067 8,842 1,482
R ORE @ | A N v FNNES | BERGE | 0 K G
ORGSR ) (46.18) (46:20)

A

e M W

T




[l'i i

A

R AEWIYERT; 21, 155~156, (1980) 155
15, 7797, AH%RICHET 2 MEEEOBRET (86 #H)
BREENF PSRRI « B0
—i T ehE R YRE EM
ME L= lA BH
Sero-epidemical Observation on Diphtheris and Pertussis in
Nagasaki Prefecture (Report No. 6)
Hidechuika ICHINOSE, Yoshimi CHUMAN, Masaaki KUMA,
Reizo MATSUOQO, and Hiromi TAMOTO
1. T L &I 0 R A O , 1A < LTS A:

ﬁ’L RTINS E LTy 7 0T, VT HE DN ek a5 sty 7 %/M: CHEB - TRTMPRRD,
PESFIY AL EFNS0A LIRS, fiFRkl LT b L T in BEATERRE QLT o /NERER), 18—323%%k00 3 FEAIODLUR &
o IAFISSIELED W HTOMEINE DN T T 56 JaAY
2. RENRBRUAGHE 3, AAER#H
05, 1hE, 3~5i% 6~10MOHAXKIFOMI 1) 72507
108344 2T UL PH L B T3 I e sh g # & g DU ERIUE R LRI L5 1T, 72 F v
il 7co DR 0 ~ 1 EEIK TIEAIEE s S 08 DR (3 )
O 7 F U T TRERIC MO A TR s O R L Gl fﬁ, 3 ~ 5 IR CIE PRHIERED |k - T, ik
. AL PBHHEAT AT X D p s S hukc b DT, Dl MATHEH85.4% &1y < aMJLu.,{ifsihénllimm\ﬁ}a’ﬁ%ﬁib
H.)F""ﬂ PRI BN I TR L Th %, 7le
= 1 SRS 7 F U FREREESEKR
1 Wi % il (IU/mﬁ) b bl s
CORGIRE i A .
<(0.005 0.005 0.01 0.02 0.04 0.08 0.16 0.32 0.64 1.28= (%)
0 14 8 3 1 1 1 21.4
1 19 12 6 1 5.3
3 ~ 5 41 5 1 2 3 13 3 2 85.4
6 ~ 10 34 11 6 1 4 1 50.0
;;s|- 108 36 16 | 5 4 7 710 17 4 2 51.9

%2 HFSNEARSEREFRFRRE (D2F V)

®3 ESHEANEERERTRE CGFEIwR

b FR S Byl . S S i Mo 2t

PR G A R R
<10/ 10 20 40 80 160 320 B840 | (%) <10i 10 20 40 80 160 320 640 | (%)
0 | 14 |13 1 L7 0 | 14 |13 1 7.1
1 19 |17 1 1 1 10.5 1 19 (16 1 2 15.8
3~5 41 7 410 6 1 6 4 3 1829 3~5| 41 |12 7 98 2 2 1 70.7
6 ~10 34 4 514 7 2 2 88.2 6 ~10| 34 9 910 4 11 73.5
e } 108 i 41 102514 3 8 4 3 |62.0 G| 108 ‘ 50 \ 172212 2 3 2 53.7
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&4 FLNEERRERGEEGRR (18—3238%)

&g L % o W B

£ R E
<10, 10 20 40 80 180 320 640 | (%)
0 | 14 (13! 1 7.1
1 ;19 [16] 2 1 15.8
3~5) 41 | 8| 3 8 6 4 6 | 80.5
6~10 34 | 3| 412 9 3 01.2
3 ’ 108 ‘ 40| 102015 8 7 6 |62.9

(2) BEHZ

REEGRATH DL &, Vo FviElcdLTiEE 2k
NG KD IC62. 0B DPMARE R AG, 18323 KR 62.9
% (F24) ERYRUCEDIUERED 57008, HiesmE
WTRIMREA RIS 7% E, 70 Fvikd 200318—
2HRIT e S RO IRET & 7T 5 7,
FEHRSBIOUUATIRILE, S Mo B i o »
T, Wik o7t 2 —wERLTEY, $HEER
MDA S K EHSL0~40f5 L 28 - TN B

fox, BEESNOND A60RRILE) & e ATR, 35
DS K THE D 6.6%, 725 vikb L
TF 18—3823Hj5 20. 0% & HifkRA iz e i@ s e,



SO AT A EDIE AT 21, 157~159, (1980)

16. RIFRTICE T BREA v 7 v = 2 FORE

i A BT ST P A

AR 4%

£ IR

Bz

Serological Survey of Influenza A-Swine Subtype in
Nagasaki prefecture

Hiromi TAMOTO and Fusayuki HIGASHI

1. LI

19764 KITT e B G, 197THNIEILL, 197841 il
WT7 s, EhEhaiideshic 7 284y 70
Ty 4R (A-SWINE) {3, SRITRGHTOS -
FoARA Y HEOPEIRE A SN TN S A--SWINE/
15/30 & nl—HiidcdH b, '*QJTﬂhuﬁ\ﬂ, T
Do

S, HLe FORNCT 284 v 7o Y F O [

B b dhid, TAUCETLT, 37 2[R
BB BTHALD EOUENG, BUF O LPLLIT#
AENAD T FIED0T, AENE L & LTSI 21 17
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SRR GRS (Fltest) AL 2o BURIEA
My, 7 #2iinho A v
b e g —okEiz, RDE-KIO JEEkIC L -7,

T DT TN ARSI E

3.

BAEEREUELYD
19804125 A 5198143 J
1,423 Ul T,

WL, #rilomT Lo,

%, kT

1339.5% & MRS o
CHLR DR

Wr L, 4230034541 (24.2%) |
e

ETOMCEMm L /2 7 &

ul'lj;g: L/fCﬂ'i:Lli i‘fko)é_'. :fk‘.; Ej V(:‘%Z?O

1) A/N.J/8/76 (A-SWINE) o33 24kt
!’l

kT 18,09,
15

LI

BT 20.5
AT,
S B

D72 ®T, TORINEWNT Lo Frc, MBMIOUARBRIE, L PR TR O 5
2. BEHHESE MMW5%,6ﬂmwaé&muw.wMWMﬁ%%ﬁ
LR HEELTIT & TP > 4 A BT IC A & D RS L, 1LARU12HA OBAMODIRMGHREE D H I
(L3526 ~7 4 )1) 7, Wik« T4« gl Rkl @3 mhmunﬁwvgghznwtoHIM@»& &
Ik i TR AR L, A > 7ovm v B N 16§57 5 1,024 {3 Tl < 20 L, 644EICHI filio v
L LT A/New Jersey/8/76 (A-SWINE : LI'F TA/ —/m%oc%ﬁ@(M\d%WLMQ/&wﬂtm
N.I/8/76] i), A/fEA/37/79 (A-HL), A/LE! IRBI R D60% LI ) TN Do
72/77 (A-H3) T, w4 smad 5—ikicks
=1 A/N-J/8/76 T 2R « i AlHAET KR
) o Hiﬂ(éf"s } o B "3 56 _“f“““ -
. I 5 6 7 8 9 10 11 12 1 2 3 A
bk &)
|
Ll I 4k | 18/20  0/31 9/185 25/93  0/66  0/30  1/31 - 11/33 13/30 15/30 90/499
Motk /) (18.0)
//// | B TH | 10/30 17/30 52/150 14/91  2/60 9/30 0730 2/65 0/30 0/30 12/31 1%8/57;
e 20.5
BT 7i K| 2a/30 20/35 17/35 23/33 21/32  0/30 5/30 1/31 15/30 2/30 0/31 1%7/34§
| ! 39.5)
‘ ! 50/80 46/96 78/320 62/217 23/158 9/90  6/91  3/96 26/93 15/90 27/92 | 345/1.42€
" (62.5) {47.9) (24.4) (28.6) (14.5) (1¢.0) (6.6) (3.1) (27.9) (16.7) (29.3) (24.2)
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#2 A/NJ/8/76 lcxtd 3 HI [\ - i AET KR

H.I-titer
o3 | BT M| B YE M| BERL [
16X 32x B4 128X 256X  512% 1024 % (%)
g dk 499 409 90 7 16 28 21 15 2 1 18.0
B & 577 459 118 0 16 33 36 24 7 2 20.5
"B 347 210 137 5 25 61 29 16 1 ] 39.5
& 1,423 1,078 345 12 57 122 86 55 10 3 24.2

2) A/fEAR/37/19 (A-H1) ITHfLTE, £HRE &
AEEEDEC, BTFARTH0.49%1C& v F -
T %o HURR RIS & 2 W3 b 30h &

1d, HI Al & B 7 #irh 5 M3 32fic 5 0, fit

ITTHIWETH -7,

RS A/BEK/37/79 (CHY B AR - MEAHERE KR

S~ AMS s S.56
S 5 6 7 8 9 10 1 12 1 2 3 s 1 =
It N B _ (%)
BB JI=8 :ltJ’ 0/20 0/31 1/135 1/93 0/66 0/30 0/31 - 0/33 0/30 0/30 %42?
1EL Fhi 0/30  0/30  1/150 1/91 0/60 /30 0/30 0/65 0/30 0/30 0/31 (g/gg
A e S -
Lt I ﬁi'.'j} 1/30  0/35 0/35 0/33 0/32 0/30 0/30 0/31 1/30 0/30 1/31 (3/34;
0.86
‘ o e
’ 1/80  0/96 2/320 2/217 0/158 0/90 0/91 0/96 1/93 0/90 1/92 7/1,423
’ } (125 @ ©.62 (0.92 © (© © (@ 11 © @1 ]| (.49
F4 A/REE/37/79 (Cxg B HI @5 - #i 5 smin
. H.l-titer N
WA AR RN | B ————— e : el 1151 =
16 32 64> 128X 256x 512X 1024x (%)
[i 499 ! 497 2 ‘ 0 2 0 0 0 0 0 0.4
[IE A 577 575 2 1 1 0 0 0 0 0 0.35
OB 347 344 3 ‘ 0 2 0 1 0 0 0 0.85
i 1,423 1,416 7 1 5 0 1 0 0 0 .49

8y A/ILWEY 2/77 (A-H3) Ti2, FLTFAMTAS
4.2% &, SEENOIUERRERTEEL, AND
PURARTTIRBL S, 2 b 150 8 H TLL5%, ¥ T3 Ho
7.6%, 9HDE.TBEI > T 5B, HI flidd sl
S2EICIVERE0W D260 (43.395) HH D, Bl To4
fED16H) (26.7%). 16f5D156] (259) & 1n sl &
LA A

A-N-J/8 /76(A-SWINE), A-nEA/37/79 (A-H1),

A-ilE/ 2 /77 (A-H3) DEHFHIC>VT, Ailsd
O HI {mBliceiz LA 3 &, A-N-J/8/76 Ti1 5 /]
5 6 JITh i THRRARO ©— 2 Hid - T, HI [
BT EE L HE T B,

A-TEAR/37/79 B XU A-LBY 2 /77 T2, TH»S
9 BTty TR IRA TR L Aaa 5, HI {5 s
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#5 A/LBY2/77 (CxT AR - Mgl A EFRR
ERS .55 i S .56
5 6 7 8 9 10 11 12 1 2 3 Bk a’p
Bih (%

L B B4k | of20  0/31  8/135 15/93  4/66 0/30 0/31 - 0/33 1/30 2/30 3%/49§
5.0

//////// noFF | 0/30 0/30 17150 7791 3/80 0730 1/30  0/65 /3¢ 1/30 3/31 1%/57§
k3 2.8
A T | 0/30 3/35 1735  3/33 2/32 2730 0/30 0/31  0/30 1/30 2/31 1%/347
N ' B 1.0)
) 0/80 3/96 107320 25/217 9/158 2/90 1/91 0/96 0/93 3/90 7/92 60/1,423

’ ® G0 6D ALy 6D @D AN O © 6D T @

#6 AMEJZH7LﬁT6HIm% ﬂﬁmmﬁ&ﬁ&&
_ ___Irffmyii N HIma S
oo oBR| My oA BB MR OB B — - b 28
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