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Acid Rain in Nagasaki Prefecture (Report No. 4)

Acidity, Electric Conductivity and Ion Concentrations in Rain Water

Kenichiro YOSHIMURA, Masaaki NISHIKAWA, Yasushi YAMAGUCH]I,
Toshikazu HAMANO, Yuji RIKIOKA*, and Kaneki HONDA *

We collected each rainfall at Shikimi (a rural area in Nagasaki City) and Omura City in
1986, and measured pl, electric conductivity (E.C), 3 anions (S0,*, NOs, Cl7), and 5
cations (NH,T, Ca?', Mg?*, K*, Na').

1. pH values at Omura were lower than those at Shikimi. Those in each month were higher in
June ~ July (rainy season) and lower in winter.

2. pH values of each fraction (1mm, 2mm, and 3mm) and a rainfall at both stations were
generally distributed in the range of 4.00 to 5.60. Many of them were 4.00~4. 59.

3. Acid rains of pH< 4.00 were observed occasionally. The lowest value appeared in a
drizzling rain on May 27~28. The value was 3.17 (1mm) at Shikimi and 2.90 {(0.7mm) at
Omura. )
5042 concentration in the rain was high : Shikimi 31.2u4g/ml, Omura 122ug/ml.

4. Major ions were Cl™ (average value of a rainfall : Shikimi 5.4, Omura 6.1ug/ml),
S0,2 (3.8, 5.3ug/ml), Na* (2.6, 2.9ug/ml), and NO,~ (1.1, 1.4ug/ml). The origins of
them were Cl7, Na™: sea, SO, : sea and others, and NO; : others except sea.

5. E.C values, 50,%7, and NO;~ concentrations increased according to lowering of pH value.
At pH<3.70, E. C value and SO,%" concentration became >100us/cm and >10. 0ug/ml respect-
ively.

6. Average S0,?", CI7, and Na'* concentrations were as follows :

pH<4.00  :S0,% 9.50, CIl= 3.75, Na* 1. 76ug/mi.
pH4.00~5.00: 50,2~ 3.58, Cl™ 5.47, Nat 2.82ug/ml.
pH >5.00 : 50,74 2.00, CI7 4.21, Na® 2.35ug/ml.

7. NH, ", Ca?', Mg?', and K* concentrations had not correlation with pH values in the range
of 3.00-7.00.

Key words : acid rain, pH, sulphate ion, electric conductivity.
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¥ o#5 fE | 436 | 427 | 4.46 | 4.25 4.53 434 | 4.44 | 4.28 | 458 | 4.39
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N ATICEEEMIEA LNV, 7572 5 i
P >NTE CIEIZETL, 3mmBEitiss & A¥
DEOLL IR L Tz, F2 LRI 20T

RUIBOLLT, RAIXG0LL FIic AEMHE L 12, E.C
EDHidisiste A BUERA TH b, BiAFELE
THET 2L 7550 2 VRIRTLBEROWTHIC
DOT WS T R 2 - 12, BEEERO
EE{E A R368, AF638 T g 1 mm Hig IR
LT#b, ZHudalail oH{EpH i (5 278
D H28HICHU THE- /) OfETH -1,

1 BEMOE. CE L SR E» 5V 2 v T
E.CEDANYSEZRY, 20OAEL%2E 41TTRL
7o
TAEE. CEZE 11 l%ﬂﬁozazal g%g%gzﬁﬁ@ﬁ%i

HAIE10~70, KAH1310~60DEIFEP T&E LT
DA & & IIRITELIL AR L ER L, Bk
EDZVIBME (5~7H) 1XE CEihad, B
KBDD 208 AREIADL, 2HicEh - 1,
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x5 & E £ (EC) o H B # R
E.C RS 1 mm H 2 mm 3 mm H 1 B W
(s em) n A N &% R X # i R’ O #® R x
= 20.0 6 7 17 13 17 18 24 25
20.1~40.0 21 18 18 21 16 23 20 26
40.1~60.0 13 17 12 18 9 13 6 15
60.1~80.0 10 12 10 10 4 6 10 4
80.1~ 100 10 16 2 10 1 3 ' 4
101~199 9 10 2 2 4 1 5
200~ 299 1 1 1 1
=300 1 2 2 2
® & 368 638 235 378 170 234 240 398
K {H 7.87 11.5 4.93 7.28 6.94 5.61 6.92 545
¥ o E 50.8 54.4 331 41.9 29.4 30.0 31.3 31.7
E.C
{pes/cm)
70}
s0f <
\\
50
40f X
S SN \o
20} .
10}
125 6 7 8§ 9 10 11 1z 61 7 3
M4 BER(E .C)OAZEIL
4 WIKETRE AELZEFICE L T3 o fikla g o4

750y R BERNOMKEDBESE 6
WR LTz, WEETHS EEMEE b, 770 v
LEERWINEZLTEH, &84 F0RTI
S0,%27, CI7, Na*BINO, D4 4 4 > DEEHNSE
{, TS0, & ClrDEENE . 844 53
BT A5G (L) %42 LMishs s 313
PRI TERRE T H 583, SO, RANPRE
I b HE#ENETE L, Nat, ClhidkkR L b RS
WERER N, £180,2, ClT, Natf&o*
NOy~ D4 1 & 2 TEEDE~90%, S0,7 & Clmd
244 L TREOSURE B ir, EEEIT-o
TAF VBEDIEMNZA % &, RRIECI> S0,
>Nat>NO0,~, AfHd S0, > Cl7> Nat> N0y~
TH H MO NH,*, Ca®t, Mg®t, RIKTOEEL R
04 4 A ACHET A s hEL (<1.5ug/m1)
WEDOHE L HFEORBEVE Lz, 259

3 o,

LHBAKDBENARE {, FTNaY, Clrai Ly
S0, Ca?t, Mg?t, K*D 6 1 F L ic20TiddE
Ko OESEEZBE L iz nn, 2T
6 44 ANCOWTIERFESEE (Sea) LKL
N5 DHFSEE (Excess) WAHTTREL, 1%
FIODSEIERE (F6) 2HTHICHE L EREPR
TIRLIZ, BEEKESRER, TTEKkES
THABNaDBEREAE L L CHKETONaticxd
THEAFCOBEL D R I, Mithss bic
HAKEFESLLTOCI (Sea-Cl7) R origk LI »s
LOFEELTODS0,7 (Excess-50,27) OEE
BE L, EEIELE

[Sea-Cl"] > [Excess=S0,2] > [Nat) >
(NO;7) > [(Excess-Cl™) > (Sea-S0,27)
Th-i,
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6 M X 57 a B2 i3 (BAfI: pg/ml)

" I mm A 2 mm B 3 mo H 1 B A
O NBH | BRE EE N RS RE| TS N B RE TS| N BE BEE| TS
- Rg[ 10 312 | 052 | 512 163161 | 041 (oI5t ] 145 | 064 S8 lee| 202 | 038 Ene
x| 81\122 | 100 | (373 78 502 | 0.70 510 es | 210 | 042 o 81! 596 | 038 o
‘o - AR 0| ses| 028 | B 161 379 0.17 01| 842 0.7 ooy 64| 414/ 008 e
Aff) 810 281 | 035 | &2 |78 s39| 022 ot les | 43z 0.06 logy 81 101 | 006 ot
N R R S s 837 | 017 (a0 lsi| 26 | 0o Gas 64| 458 (C0.01 o
K#4| 81| 960 | 036 | 352 | 78] 823 | 0.24 (o801 68| 225 | 0.2 a2 81 805 | 0.04 o
wa,* %R 70 273) 005 e 161 118|<0.01 oyl 50| 106 0,04 O 3ay |63 183 o1 e
x#1| 8| sr8 oz | L1l 4] 006 280 leg| 267] o1 002 et 422] o0 018
ours |%RITO| 247] 008 o lel 23| 002 o3 10 300 <00 030 let| 465|001 nde
ol 81 161 | 003 | 3319 a0 o0 058 ler| 453 oat 0o 81 627 001 065
- #5570 350 004 | 20 16| 402 002 03 19| 186 003 e | 58| 3.33] 002 038
Afi| 82| 693 002 | 00T 78 595) 002 23 er 14| oo 028 181l 535 oo oL
.| R0 12 oo 2o 1 58| 130 002 215 51| 092 o2 018 e8| L0 [<oor I
kb 82| 246| 008 | 020 | 78 1e1| 0.0 220 67| 087| 0.02 018 80| 210 oot 6.
- XA 69| 255 | 015 (?ﬁg) 59| 207 | 0.01 (%82.8) 50| 155 | 0.07 (fﬁg) 58| 26.0 [(0.01 (fﬁ)
x#) 82) 527 | ous | 2| 78] 445 | 009 EoAer| 129 | o0 (dagy | 8o| aL7 | 004 s

( D 114807 +NO3™ + 01~ + NHat + Ca 2t + M2t 4+ KT £ Nat = 100% & L1 )

BEDE A 4 D he 5358 (%)

X7 FEUBE(IBROTHHE)

(BAI: ug/ml)

I A v N ) B H Ao
[(Sea] 804" 0.66 0.73 | Na T x #izkeh SO " Na ™
i ci- | A73 | 521 | Na™ x # €I /Na-+
7K Ca2t| 010 | Q11| NaT x » (a2t Nat
i Mg2+t | 032 ] 035| Na™ X » Mg?7/Na't
= K+ 0.10 0.11| NaT x » ET /Nt
L Nat | 2,63 | 2.90 | ¢~THpks b0
[Excess] | 804~ 3.15 4.57 | (80£ ") —[8ea—804% ")
o W ci- | 0.68 | 0.92| (C1 )-(Sea—Cl"]
ZxK Mg2+| 0.06 | 0.07| [(Mg2¥])—(Seca—Mg2H]
Bkt 007 009! (KR -(Sea-K*)
) Ca?t| 036 | 0.55| (Ca2t)—[Sea—Ca2™t)
NO 3~ 1.06 1.41
NH," | 037 048 TNTHRE AL & 0EFE
i 14.29 | 17.50




5 pH,E. CIERI4 # B & OBIR

CHETCORAELEELSEHMN (1 —3mm) KK
1RO pH BB 3 ~ 7 OB THERT AT
BN TV AP, TOHBEEKE 4 BETR
100X EZENHHYpHOBET2EHTA2EATTH
% 80,27, NOg, CI', pH2E» A2EFTd 5
NH,*, Ca?*ED 41 # L BE L OMIZECBERSH
Ao HICE. ClHIZZ N 61 % VB ORSRIET
HHE»S [pH] [E.ClH] By [4 4+ LBl ©
3B OBERICOWTHET LIz, L TIISEEDH
RosF—42 (844 ¢ ~THIEINIZ2306) %23
&I pHEERANICE. CE, 4 4 » BRIz
THE LTz, pHESIRBIDE. ClE, 14 iR E
8, 4 #4 iR (SEio{E) %9, pH, E. ClER U4
I BE (FicS0,, NOo, Clrom3 44 iz
WT) EDBERRER 5 ITRLIZ,

1) 4 F - RBEOEHETABE, SO0,2, NO;~
iFpH<4. W0TEIEL pHAGL 23 It 2R TET
LTHHX, E.CHIzOWT§AEOERETRLT
WADIZX LT ClT, NatidpH <4. 00T b EEEHS
&< pH4. 00~4. S0DBHE TR A Sd> - 12 F24 F
ViR (BEAkL) DYSETATE SO, pH <
1. 00 TR & LA E <, pH>4.00ic/25 L{ETL
TWAD, Cl7, NatidpH<4.00Clif & EEHY
{E<, pH>4.00TIEBEL 7£-Ti5h, pH<4.00& pH
>4.00Tik [S0,27] & [Cl7, Na*| O¥EIASEL
S TWVA,

(2) NOs IZREOVIGMETA L LpHOE T & &
LICHEESZ L X-TH ) SO, L EHFOEMTSH
S P BEL R AL L pHBSME I KEIE 2 <,
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SO T % & pH D{ET~DHEIT I,
NH,*, Ca?", Mg?t, ROKNZWT - TIZEENE
{, REELL% &C & BRMicE» 7, pH3~7®
I TidpH & DEEEME I 20,

(3) pH<4.00TIZSO,2 DEEIHEREINCE /s
BEEZHIRL f25%, pH<4.00%FiCEEMICHE ¥ 2
EPHMBHL 3. T0L Fic/s A & E.CHERI
SO DOEENS L, E.CERIZEAEDS 100us/cm
ElE, SO 10ug/mllETH -1, FHE ClE
DREGHNCTER N A, —JTpH 453, 70~4. 00T
i pH <3. 7014 % L E. CBER SO, DEE
DIEA L, E.CHEIEI00us/cm P2 2 2EI2IZE A
E 73 L REDBO~100us/cm OFEF i ERL, SO,2
b 5 ~10pg/mlitiE F LT3 hic LT & pH <4. 00
TIEpHOET & & bic, E.C{ER SO, DEE
BElleh, i, S0,7>NO;,, CI'Th b
SO DEBIINO, DEED 2 ~5fEbEh - 10,

{4) BHEMKDOpHPRSZ BT 450
T SO DEEMETL, - TCI & Nat
DEEVPE LA ERRARL 25, E CHEIZEE
(<20us/cm) P> 6 EME (>100us/cm) F CLHIFE
IWHIEL, E.CE!IZpH <4.000BFOHYCfH - T
NatF O CIICAED TR N A L Eshd w1z, #
CCEREOus/cm 218ic LT, E.CADE B L
EOEHZ T T # VY BEORE 2R L, E.C
EA%60us/cm 2#8 A % B35 Iz Nat B Of Cl- oD i
DEL, ClroEEizssieal0ug/mlEl ETho,
CI'> S0, >NO, DEEMA LRI, —HE. C{#
MB0us/em L FCIE 80,2, CIm, MIENQ, DOBEE
BWFNR S 5 ug/ml BT T, S0,27>Cl >

#8 PHEHJRMN I+ BE(RBHRR)
(B FE. C: us/em, 4 A 21 pg/ml)
pHBEEE H A| E.c |s0o27| Nosg=| ci1- | NH,t| cazt Mg2¥| Kt Na T
MIN.| 48.6 4.64 0.67 0.26 0.14 0.12 0.06 0.08 012
pH < 4.00 MAX.| 368 31.2 565 | 13.1 2.73 | 1.58 0.93 | 0.47 7.08
(n=29) AVE.| B7.7 9.5 2.37 375 0.73 0.51 0.28 0.20 1.76
MIN.| 149 1.60 | 0.18 0.17| 0.04 0.01 0.03 0.03 0.09
400=pH=4.50 | ™ =X.| 235 19.0 4.52 53.7 1.68 2.47 4.02 1.30 29.7
(n=101) AVE.| 452 4.67 1.31 6.70 0.47 0.54 0.51 0.26 3.62
MIN- 7.41 0.55 | 0.08 0.01 0.01 0.01 0.04 0.02 0.04
450 ¢ pH=Z5.00 | MAX.| 200 7.93 4.00 24.8 1.11 1.89 1.80 0.78 13.2
(a=70) AVE.| 2458 2.49 1.01 4.24 | 0.32 0.40 0.32 0.16 2.02
MIN. 4.93, 0.33 0.17 0,17 0.01 0.01 0.02 .01 0.01
pH> 5.00 MAX.| 215 18.3 3.15 45,8 1.42 4.65 3.33 1.30 26.0
(n=230) AVE.| 145 2.00 | 0.57 421 ] 0.17 0.42 0.32 0.15 2.35
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X9 PHEBRN O 4 > BEH (FEHE) (BBTZR)

p H B SO 4~ NOj~ c1- NH, t Calt Mgt Kt Na *

pH (4.00 (.56 0.14 0.15 0.04 0.03 0.01 0.01 0.06
4. 00=pH=4.50 0.36 0.10 0.29 0.03 0.03 0.02 0.01 0.16
4.50=pH=5.00 0.28 0.12 0.32 0.03 0.04 0.03 0.01 0.17

pH> 500 0.27 0.12 0.32 0.03 0.04 0.03 0.02 0.17

5 pH,EC, 17488 (S0,7,NO,~,CI") DB (R R)

p{% pH 3. 70 3.71=pH <4.00 4.00= pH <5.00 pH >5. 00
ECNE|l-——-r——or— = e e e e e T T T T T T T T T T T T e e s e = -
ASNEEERELD BB K (%) | W B % (%) R % (%)

20 40 60 80 100 20 40 60 80 20 40 60 80 20 40 60 80
0.0
~20.0 |
Y (A)
40.1 7
~80.0 //% %
60. 1 7 :
~80.0 /
80,1
~100.9 (B]
- % +

@S0, >10ug/m

Ad ~NO.-
;) ¥ @S0, NO.- @S$0,7> N0,
s H @S0, >C 1" @S0, >C 1
S0,
DNy T2

50,5,
NO,~
C1l 3>

DAF
2T

D5 pg/ml < §0,2 < 10ug/mi

[(A) E.C<60us/cm DA
®50,7.NO; . Cl s
Bidststrdabug/ml LT
@S0, >C 1" >NO,~¥
HC 17>50,27>N0,;
[B] E.C>60us/cm D
OC I™bb#trtallpg/m
il
@C 1™>80,7> NO,~

D50,7.NO, . C 17D~
THOAF - OMEEE 2
~ 3 ug/ml iTFNLLTF
TR

@50, >C 1" >N0O, X
13C 17> 50,7 >NO,~

NO37 A CI™ > 80,2 > NO, DOEENA LT,
(8) pH>5.00 (72771 pH<7.00) 3 KMIED L
DT EDFZCROFBROMAICHET 2 2 &
W& <, E.C {EHA¥ED Wus/em LIFT, e
20 ps/cm P TOV — S zERL TN, T4 3
PEREL{EL, 50,7, CITRONO, VRO A +
PEBRED 2~ 3ug/mlNIEFNLUTTIA AL D
ERicRKZER e -1,

6  H(EpHHERORIICo T
SHEEOEERD, 5 B27TAEEY 5 BsA O

KT TRBETICRE 72 1mm B) 5,
T3.16, AFT 2.94(0. Tmm BRE T OHIEEL. 90)
EVD SO TEOPHSHERL 12, BT 0z

NV Tah A,

(1) [ (K6)

5 H2TREE D & R oy TIHVEM %
hHIL T ChizK 6 ORERHMET & 5 iIcHAR
- I OVEEME BRI A5 5 H27H 0ih 547
T THIE LRI IRII T b, Thicku
SORILDBEY - < h AN 2 BB L iz T
BB, UEDL 5 IcfEMRE AT - 121z Rk E
s d, 5 H2THE~288FKBE T 1 EHOE
KRB R2. 3mm, K3, 3mm T d - 12,

Al - B ESEEOSEORE/ A E
RARS 00D, BET TICE Fo—AREER s
ERTOMER #E¥iom) %242 &, LEFE
SR ORIIE, BEITC->0 i B, 1B
X SSE~SSWd S, Bditgfii NE ~ ENE D
NRTHY, Hifick - TRZ- T a4, Bz
EHUIZ DI - T 1~ 2m/s DFATH - 17,
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BRI

ARAR

5,27 12: 0 e 1% 5 BF B OB ™

150"
43 1a (288 9k
i

6 BEpH(RRS 17, kkf2.94) HEBHRAEOERE

Plbd b BRI ORE b AL, H EREE D kT
T5E, BV OMEATERNORETH-10 0 A
%

(2) pH,E.CERET4 #+ L BEIC DT

MERO 7 77 v s IR 1BROpH, E. ClE
R i A F L BERFI, 4 4 U EEOYE]2EILC
MUz, RO 1 mm B TpHS. 17, E. C{#
368us/emTH b, AFI30.7mm B TpH2. 90, E. C
{E840us/cm (1 mm B TpH2.94, E. C{E638us/cm)
T, 3hOTBEEIRIL -, OO 4 5
DEER AL EEAF 2N TRHBREL D 3
~ 4 {ELBREXNS -1, ZhiEFEAS 1 mm BT
QHIEMETH 2 Dic U TARIZ0. Tmm S TO
AIEBETH HHRL DM & U TOMHER -
NREIBEEADL2LEBAGIZN, O 5 ITkMH
TOBRERMORERL » 2 EEBbh s, FEAL 4

OB (k) 245 EFFEIZS0,270.61,
NO,70. 11, C170. 12, Na*0. 06, A% i E#Ei20. 61, C.
12,0.13,0. 06 TH W BEEEH 23001 4 L BE
DAL X D CHELIL Tis h s “WoyE”
BERETH -1, &5 I EIEM S & &
SO DBREN CEEESRELTE Y, 7E31.2
pg/ml, Kif122ug/ml WA BWBE TH 12, £
7o 1 BRI Eld % AT & RIS pH 3. 36, AfTid pH3. 20
Td 0 pH & UTIERD TED - 12,
—HFH2EDTOEIAFT L O4BHPATE
SO L H'DOHEGMHRH LT, miids iy
Z7vspl, 1BROGTNE SO,2 & HY T2
LI L% B, H, SO, MBEROEPH & XXk
R%ADH Y, BEDEpH OEFIOREIEE & & e
T, RIRICH I 2 EROEREEEH, SO, OTREH S
fsfaha,

#10 RBEpPHEREOECERYS A BE (E.C!us/cm, 14> ug/ml)

O OA | K pH E.C | 804 | NO3 | €1~ | NH, V| Ca2t| Mg2T| KT Nat
lmm | 3.17 @ 868 | 31.2| 565| 6.06| 273 | 1.58 | 0.63 | 0.38 | 2.93
AR gwmm | 357 | 143 | 125| 215| 207| 118 | 073 | 019 | 018 | 0.86
(f%ﬁ%} Smm | 353 | 170 | 145| 342| 296| - - - - -
187 | 3.36 | 240 | 202| 369| 3.96| 1.83 | 140 | 0.47 | 027 | 1.88
0.7mm| 290 840 | 122 |23.1 |256 | 878 506 | 2.33 | 1.83 |1L7
KB gum | 320 | 878 | 592! 839| 884 465 | 208 | 0.79 | 0.48  3.23
(gﬁ?fi) 3wm | 3.40 | 234 | 27.9| 432 412 | 267 | 1.09 | 0.34 | 0.24 | 1.35
1@ | 3.20 | 398 | 596 10.1 [10.9 | 422 | 261 | 1.04 | 052 | 427
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Il BEBEPHHREBOS/MISTREOLE

A | K 9] 8047 NO3~| C1™ 7;?’ HT | NHV| Ca?2T| Mg2%| Kt | Na™t ﬁif’
= lmm| 0.32 | .05 | 0.09 0.46 || 0.34 | 0.08 0.04 | 0.03 | 0.00 0.05 | 0.54
2mm| 0.33 | 0.04 | 0.07 0.44 | 0.34 | 0.08 ¢.05 | 0.02 | 0.01 0.06 | 0.56

R 1#Rg| 0.32 | 0.05 | 0.08 0.45 | 0.33 | 0.08 0.05 | 0.03 | 0.01 0.05 | 0.55
0.7mm| 0.40 | 0,06 | 0.11 0.57 | 0.20 | 0.08 0.04 | 0.03 | 0.01 .07 | 0.43

x 2mom| 044 | 0.05 | 0.09 0.58 || .22 | 0.09 0.04 | .02 | 0.00 | 0.05 | 0.42
- 3mm| 0.40 | 0.05 | 0.08 0.53 || 0.27 | 0.10 0.04 | 0.02 | 0.00 | 0.04 | 0.47
l1#f| 0.41 | 0.05 | 0.10 0.56 || 0.21 | 0.08 0.04 | 0.03 | 0.00 | 0.08 | 0.44

£ &£ O (B D{EpH &E H, SO, & DEFEMN K E T2, 713,

(1) FIEYF (1~ 3mm) Mot 1RO pH AR -
RFFE 124, 00~5. 60DRHZE { B L1208, K
4.00~4. 5912 % { IR L 17, SEMCAT pH i3 k4
IR R - T, FHhE & & CERE, 1B
WEILE L 005 % L EAEREER (pH 5. 60)
Th-o12,

{2) MiHbe & BicpHZ2RYlica s L6, THITE{,
MW AR T - 7,

(3) pH <4. 00DFEBEVER 395 2 BIR L 72, H{EpH
125 H27H ~288cE- 12 (BW) OB bigwic
HEL, ZO@IE3RE 17 (1mmgE) K2, 90
(0.TmmBEEE) Tho1l, T OB IImEHS L 3
SO, DBELSED » 12 (RS 2ug/m], K122
ug/ml) o

4) FMAKSTIECIT, $0,77, Nat, RONO, @
FA X DRENS L, 1RO Cl
RS dpeg/ml, KA 6. Lug/ml, SO, 1252 24 3.8
u#g/ml, 5. 3ug/ml, Na*tiZ2, 6 4g/ml, 2. 9ug/ml, NO,~
131 lug/ml, o dug/ml, Th-12, 2 BDA4 F
ORI Na R o Clm K, SO 2 gk 2k
LMDOER, NOyIEHKEN» 6 DBERTH 3,
(5) pHDETICH - TE. C{lE, SO RUNO, D
BENS -1, BRSO DBEVNRENICS

pHA Bt 3. 700 Fic/s % & E.C{E> 100
#8/.cm, SO,2>10pg/ml & 72 A{EEID A & 112,
(6] pH<4.00TILS0,%, Cl-, Na™ (DR DN
EizZzNn#h9 5ug/ml, 3. 75ug/ml, 1. 76 2g/m], pH
4.00~5. 00 T}23. 58ug/ml, 5. 47ug/m), 2. 82ug/m],
pH >5. 00T 42, 00ug/m], 4. 21 ug/ml, 2. 35g/ml T
Hh, pHOEEME & 1S, OBEETL TL
%435, Na*d ClmidpH <4. 00DEF L b pH >4. 0045%
WBETH -1,

(7 SEBOFEEEE TR, NH, Ca?t, Mg> i
KD 444 L dpHH 3 ~ 7 OEEFHicEWTpH &
DOESEM 3590 - 72,

& E X ®
1) BT ERE 2AROFEE - BT ERE
EHRHAE, 13,61, (1987)
2) HRE—RE, fib: EEEEHLENEPETTH,
25,91~96, {1983)
3) HNE—ER, fiv: BBREEAETERR,
26,130~134, (1984)
4) HWE L, fii: RERELAEHRHES,
27,29~36, (1985)
5) ABEHE: TS, 66~67, 8, (1972)
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Water Quality of Bottom Layer in Omura Bay

Taiji HIRAKI, Masahiro FUKUNAGA ,
Takeshi KAMAYA , and Michio YAMAGUCHI

The bay is a semi-closed inner one (area : 320km2, mean depth : 14.8m) where thermal
stratification occures every summer. We have investigated the bottom layer (1 m above the
bottom) since 1984.

1. The sea water was easily affected by air temperature, stratified from June to Sep., and circu-
lated from Oct. to next spring.

2. pH and DO began to decrease in May. The lowest value of them was as follows:

Entrance part of the bay : pH 8.2, DO 5.1mg/l, in Jul.

Central part :pH 7.9, DO 2.1mg/l, in Aug.

Inner part : pH 8.0, DO 3.4mg/1, in Sep.

3. Inorganic nitrogen {I-N) was only detected during thermal stratification period, and inorganic
phosphrus {I-P) was detected from spring to autumn. Each ratio of I~N to total nitrogen
(T-N) and I-P to total phosphrus (T-P) was 27% (0.07,70.27mg/1) and 49% (19,739 ug/
1 ) during the stratification period.

4. Concentrations of T-N and T-P during the stratification period were 2 - fold (0.4mg/1)
and 3 - fold (59ug/1) , respectively, of those in Feb.or Mar.. Nutrients elute under
anaerobic conditions. Following equation was obtained.

T-Pug/1=50.5 DO (r=—0.805)

5. Monthly changes in COD and chlorophyl-a showed increasing tendency from Oct. to Dec..

6. The decrease in DO was a little in 1984, and large in 1985~1986. Yearly average COD
increased year by year and the value reached 2.4mg/l in 1986.

Key words : DO and nutrients in bottom layer, thermal stratification, Omura Bay.
2 U & I A BORR
KB ARE D EAEERBTH Y, KIBILIERLORRICIE L, BEluici2ékn,

B 5 FANT ABEYHEIC & » T/KEHBHETL BPEICHY1 1 km, ETE320km2 OHENE T b, {EiH
DOhA, BKIBEEFICRENRET 2, D1 RBEBOFETH L, BOBAOTHAH/ HiEF
DL, EEKOBFERE VDU TERREEL » (FH#Ef8) 1318200m, 7KIES0~40m &3E<, BEHOD
EELC U TEMEARESER s NS, Chicd - KBRS RE THI20m, SEISAKEE 14.8m S EHI L, ¥#E
TERL YV EBENBHL CREBEREL TS, ELSATHEZRCE > T A, BeHEEBAT S

L DEBKDKERIEEL, HFRFREZT 5129 KB Tl 6fEm? (X EEHIZE 0. 5m
WHEMSYMEE L h ABZEEL 72 THE) CENEKEOEDS. 4% Th %, Nkt
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B> o R 28 - THEA 729, B
LRI TICGEY 3 1200 T, BHOMRIZEE
{, BEETOERKOE S IZFRA £,

KA INEEERNETH B DI,  OKEEAE
Wizt s,

W E O &

HEMS 2R IORY, BEEAKOFARIEA1EH
EL T2 REEEREICHE TIT- 1. Bl
B ARRFISO~61ERETH B,

EEKEIWEL I mBTH5, AERCHFIER
(2R, pH, BFEEF (DO), COD, #5314 + o,
%, VY, vuvn7i0a (Chl-a) Td 5,

- R HE S N
EARE | %
Nz ;

: L

5 S & R
R
. ¥ zaning
Fhafz (Ff)
e . 11
> R(E) ==
e N
BT i
A E .
BT
% B RIT

1 ANEEEKOREHS

HEBR LB E
AMEMKRONECKEOBHE, S, F IBED
b DIEROE 25\ A (REL), Bh
RER (FhoR (), mRoL(E), B, &2 oRko
HEEZ BRI (NG, BS5E, ABEEMH)
@ 3K T RE Lz, 7235, 53 - S5EEEOH
REBIZD0T § P TIRET L 72,
1 BRIt
KENR, #F - EBENKES, pH, DO, COD, T-N,
T-P, Chl-a® 8 IHEIZ5W\T, 59~6UEEDKIRTI

AZEbeFE1 L2 ITRLI,

1) & &

RBEONKRIITUE & FHFEOR2H 5, BRI
Tii 8 HiCE®EO29.1C, 2 HItHEIEDS. 5T &7
5o CREMRE, ABHEERUTRS EK2
DI KFBIRRENR/IC [RIEE 5, i3
DEV ], KBOEMEZSRA L, KIE20.6T,
RIS (RFRE)18.8T(28.1~9.3C) ¥, FiH
11.2C (27.5~16.3C) ¥Tadh, Simcm > B
FEREEEENE s (K3),

KATEORE EEEOKRIC2VLTIE, BRIE
WRERE ORI Ldm) TIdfR -/ HEET 1 A LiciE
IKOBH @O TERERB VRS & 1B\ KIRNE
Wid 5iow, REREIE D EZSD IV, ERTK
HENKE(RADIES~8HTHY, EEK2
~2.4CEBNKL D 8 EL /25, 11~ 1 Hididig L
TIEEADREHRBKEL H $0.3CTEH 25,

RO UKER20m) T HE L b & fikoFh & ik
Digd, KBNS, KEEEOEL b 6K
L6~ 8 HICIZEBEAKSS. 5—4. 8CIEEAKL b
@<7ah, EEBELICERTVS, 9 HER
WAIBZEASNE {22 h (0.8T), 10 ICIEFEE L TE
Bk 0.8CTHEL 72 h, HERKIZE - EBOREHTT
il s A, COKEVEIIBFE2HITOS &
Higi#ked 2, O EHEITNEL » BR{GEE
h, 1+HEB{K%,

AL KZEL3m) TIEENEVEEKEL H B
BADEAHAMLTHY, 5 ~8 Al 1.8~3.0
COENDH B, 10H 5 6 1 3HRER & FREIGEET 2
b, EZEFHRIIBL h/h & { ~0.2CTH B, Th
WEEI AL THL, COWEERIEhREL D
Fiel s HE<L 6 » Qicika,

2) pH&DO

pH&E DO 4 BL W{ET LAY, HRETIZS
A, BRTIZAIRERE > T3, (EBEFEILR
RIAFEIPEEE Y 0N 20m OEEA (1
AHIKED »OMRE D, LU TERRIEES~ L
K3 Y, dRIETIE DO L 5 mg/| DIEBTERICA
LZHEAREINE 6 ~ 9 H (BT, WEHEE 1 3) LB
F72, 8 ADDOIZ 2. 1mg/1 ILIETFL, & Xicidl
mg/lIELFO L Ais s o & b &G, [EERELOR
BasiE, RERADEBEAK L A &, pHTIZEE
K8 LT, {EEAKIE8. 0EFEMAEL, $£12, DO
THHEEKRD M ITHER O 3. Tmg/1Tdh - 12,



#1 AHEZEBKEOKEER AL
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k| m| B 4 | 5 6 7 8 9 [t0o |11 |12 |1 2 3 | ey
HREAKKE | 157 204 | 231 258|288 | 273 | 233| 189 140 | 106 100 111 183
Fe-EkEE | 17 241 24, 23| 20| 04| 03|—03| 00|—03| 03| 16| 11

o g | & | 83] 82| 83 84| 84[ 83| 83| 84| 83| 83| 83| 83| 84
P % | 83| 82| 82| 82| 82| 82| 83| 84| 83| 83| 83| 83| 82

| bo 1. | 89 80| 76] 74 75 66| 71| 75] 83] 92| 64| 91| 73
85| 73| 71| 51| 621 61 66! 72 81| 90| 94| 90| 61

i ) i8] 24 19| 25| 21| 21| 22| 23| 20| 17| 18| 19| 21
= COD |» | 16| 23| 18] 17| 20| 17| 20| 24| 1.9, 17| 18| 18| 19
7 | 02| 03] oz| oz oz| o2 oz ol 02| 03| 01] o1 019
14 T-N 02| 01| o1l o2 02| 01| 02 01, 0l 02| 01| 02! 015
m 9 |12 |10 [ 13 ]9 |22 [15 [15 |16 |14 ) 9 | 13
~ r-F 4 # 9 | 13 | 13 20 | 20 21 17 125 {16 |15 9 |11 | 16
15 18| 10] 31| 15| 28| 35 28| 22| 27| 17| 19| 22

Chl-a 1 # — — | 12} 17| 33| 11| 26| 33| 27| 37| 22| 24| 24
FiEk ki | 153 193 23.0| 262|201 | 27.5 | 228| 187 | 139 | 98| 85| 10.2] 187

% - KB 26| 29| 48| 35| 40| 08|—03|—02| 02]|—03|-06| 12| 15

e o | % | 84l 82| 83 84| 84| 83| 84| 84| 84| 84| 83] 83] 84
" P & | 83! 81| 80| 81| 79| 80| 83| 84| 84| 84| 83| 83| 80
bo | | 89 81 78| 78| 73| 63] 72 75| 85| 93] 97| 93| 73

5 g4 | 66 49| 44| 21| 35| 53| 70| 79| 91| 91| 88| 37
22| 27| 23| 27| 22| 24| 29| 29 24| 22| 22| 21| 24

ooeop o onl o3 17| 19| 20| 19| 22| 27| 28| 21| 21| 21| 22
& t-n |, | 02] 02 01| 02y 02| 02| 02| 02| 02| 02| o0I| 01 018
e 02| 02 02| 02 04! 03 03] 02| 02| 02| o1| 01| 022
200 Lo, | 8109 9 |14 12 |22 |19 |17 |16 |15 8 | 11 | 13
m 16 {15 | 23 [ 20 |59 |47 |24 |18 |24 |17 |12 |13 | 2
cnioa | » L 19| 16| 107 417 127 36| 62| 32| 18| 21| 12| LT[ 23

a — | — | 11| 10| 25 16 20| 23| 59! 38| 20| 30| 25
EkkE [ 150 202 230 259 200 | 27.7 | 230 184 131 93] 82| 95| 185
#£-EkEE | 18] 26| 30| 24| 261 1.0|—02!—01|—01|—01|—02|—04]| 1.0

# | % | 84| 82| 83| 83 83| 82| 84} 84| 84| 83] 83| 83| 83
P E | 83| 81| 81| 81| 82| 80| 83| 84| 84| 83| 83| 83| 81

B o |, | 91| 81| 8o 79] 72 62] 71 76| 86| 94| 98 93| 7.3
i« 85| 72| 61| 54 44| 34| 59 73| 82| 92| 96| 92| 48
: cop |- | 23| 30| 22| 30| 23| 28] 26] 31| 26 23| 24| 22| 26
X 22| 25| 19| 19! 26| 20 25| 29| 26| 24| 23| 21| 23

7 o |~ | 03[ 03] 01| 03] 02| 03| 03 02! 02| 04| 02| 03] 028

13 02| 01| 02| o1| 03| 02| 03! 02} 02| 02| 01| 02 019
B opp . |18 [18 12 [15 |16 [37 |28 [23 |19 [17 [14 [15 |18
12 |14 |17 |19 |38 |50 |24 |22 j210 |15 |10 |10 | 21

chi-a | » | 35| 84| 28] 80| 24| 70| 34| 52| 25| 24| 18| 26| 38

— | = 18| 23| 41| 24| 26| 40| 36| 37| 27 30| 30

f##% 1) &R T, DO, COD, T-N: mg/l, T-P, Chl-a | g/l

2) CODOEBIIEBNKE 2mBOVEETH S,
3) pHEDOW 6~ 9 AEONEETH 5,

BEODOIZECHIETL, hRELHHLA
ENTHETT 5, DOSmg/l L FOIKEESE KT 2
HfiE 8 ~ 9 A& ¥ ORI TH - 17, B
WD pHIdEEKE DEHNE {, DOFEBAL D
2. 5mg/ I 4. 8mg/1 Tdh - 2, BRI HSOHT

b B RIS O K E I TWA DT, IBE
BEOBMTEHLEBLONS, REBTIREEIET
DO S mg/1LI E2 MR L, RBAKE DEIZKE,
pH, DO L W E N L bBIZ T LD

Th-1,
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| [
o——o KFBEFEE 3
. 0 o)
we-ma KFHEEE /) 10ms
95 b {20m) /4 7 - .
- ya
o] /é"
},/ /8 50m
A | it
N
B 20t [/ 4 75m -
. &
(€) A 100m K
&
. “-——‘/ 7
I 150m
15 ,’ [\ —
r L)
i 7 200m 4
I
; %m*”ﬁf/_
‘i
‘f
10} & i -
| Sl
1)

$.41 pH

Q. -
8.2} &A----A---.A___'_n_____c_l"
............. g .

3.0 COD (mg/1) ‘
2ol &7 o '
1.5}

28
AiEZE (T)

. o A
4r ™~ o o R
“-"‘.E/U/‘\ s R
2F g ----A—--..&'.‘;_,_A-‘.;“ .
0t “Q%i."‘.:_ﬁ;—eﬁhgzzg:/_‘

6 11 12 1 2 3
:——-ET—D
I/- “-a....'.‘.;..h.—....-

& 5 67 & 8

8.0} S \D/n
bo (mg/1) i
; D\\\;f,‘“ﬁ\ R y/ o
LN
| N7

H ¢ 5 6 7 & 9 10 11 12 1 2 3

T-N (mg/1)
0.4% D\
0.3r S, ~Oe—w
0.2F = u—'-,w;——u_-'i‘;\ o A\\i’—ﬂo—-—ﬂ -
\\ ' ’)"4 ._» '\, . y 4 \\\‘ // /,1
0.1¢ pPEC “? N mmm A’ \Ili——u

4 5 6§ 7 & 9 101 1z 1 2 3

5 b
4 Fal
Ca
3 K ":\“ .
,-" AR
r I

2 7N
¢"' v

1 A——0

H 4 5 6 7 8 9 10 1L 12 1 5 3

F2 XHBEBKEOKERAZ(L (BM59—615EE)

Ty s i 5 6 7 % 5 10 11 12 H
X3 KEHOKEEXNBERRBOKEY

EE/KD pH £ DO 10H 3 THRBAK & DEHE
STV 5, 1LHLRE S A F toERIICIZMoOIE
EFEE, FEAE DZEIIFRA L 20 2543, pH & DO
DWW T IHKE OFELVERN 2 B0 LSE 2 R

Y A

3) HEH

FEEIZDODK FICHEVERL hEHLTE D,
SHOE—2 %23 x ATHBEIHEIE L ~iz, 2H
o3 HIIEL RV TH 12, PO,-P (UTF, I-
P& dREAZER HTIIFRA EB LA b,
NH,*, NO,-, NO, DMf#rEER (UT, I-N &
5) i ahmNT BBz, T-NiZ 8 A
B10F T TEBHHRLIE T 0.3~0.4mg/l L E L
NThAEY, BBk, KEE, BELS, £E
KEDEMNEL, 0.2mg/1HIETH -1, T-Pid
B TIZ 7~ 9 ATE20ue/IFBETH b, BEE

ERREEIIMOAE L b/ 3 v, BARE TS -
9 BTk 50ueg/l DBBE 2R L, EXISE T 24

ug/l ERBAEDEBKE T, BRTIZIHK
¥ 7 0 50ug/1WEL, REKSETug/l & EHEE
BIRUIZ. OB TIIRBEAKTEL L5 & I13H
THAH, 1F»o 5 BETREKTEETH -1,
DOL RN EFFERERICOWTERBIIERDT
WY 5,

4) COD & Chl-a

COD & Chl-a 3T OB, #8Ic X AEEHRE



CREE L EM /% — 0 BRLTNT,Chl- a
Wiz E DA AE ST, 2 ~4 HE 6~ T Bl
EEVEEU B ERET AEEMR NI L
B L, A BTk fb KB I B T RIERE), HEE
(3/h& {,CODL. 9(1. 6~2.4)mg/], Chl-a2.4 (1.1
~3.7) pug/1Th-1, RRERTIZCOD2. 2 (1.7~
2.8)mg/l, Chl-a2.5 (1.0~5.9) we/l & ELEL b
EHTH -1, CODIZBEICHI bIEB/KTIERT
HAH, 1281 2.8mg/l L BEffER L, FEK
L hBETH- £, #DOHDChl-a it 5. 9ug/]
CEENKTREETH -, BERTIZCOD2.3 (1.9
~2.9) mg/l, Chl-a 3.0 (1.8~4.1) wg/1& KiFH5
THELVRLTHH, EBREOELZAZN0.3
mg/l, 0. 8ug/l L MDA L b KEdh Tz, 54,
Chl-ai3 594F 4 H & 5 AIClIEEL TWZOWDTTO
EIRE=1 - ral

2 BER
FERFAEREEPE 21T, 53 - S5 OB
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DF— 2 BFIWRLTD,
SOEREDRBRIOPH & DO Z2h#£N8. 2~8. 3,
4.9~6.4mg/1 E BBEAIGINMETH H, RIEETE
HHR(F) 8 D DO 2. 7Tmg/1, T-P 58ug/1TeE T H
> 12, KEMSBEORET b (KRt hHETH
> 72% 5 Chl-a I3#BHH 12 9 B L1 B%F<) 4
re/V LA R U, 128 1013 REiR s & S e o>
WT6~12ug/l1 £EL, KBBTE11HITS. 6ug/l
ELOHISEORBETH -1, FEEERA2 &
CODiZ 2. 0mg/t EBFEREL H{EBTH A4, T-N,
T-P, Chl-a TldREL - 1,
SOEEDBHRLIF 31T 5 FERAICIE, pHS. 0
~8.1,D0 3.1~4.2mg/1 1 F T F L, Hc Bk
(M) TI3pH7.9, D0 2. 5mg/1 DIEL S Tdh 17,
(BRI KSR 7 B3RS H - 1248, 8 Hicr
ZEALA (PR () TpH 7.7, DO 1. 1 mg/1) icfeEh
L, SHIZBUEFLI, KEZERED 8 BHEES
T b P/ RBEFE LA T Es, 986 H

£? AHEZEEBAEOEENEAR S

- H B |Brhoedf) MR KRB AR | mRE 2Em ) mism | E5H | AHEN & B
K B m 20 13 i4 20 21 20 16 11 13 -
pH 8.2 8.2 8.3 8.2 8.2 — 8.2 8.3 8.2 8.2
DO mg/l 4.9 5.6 6.4 4.9 4.8 — 4.8 5.9 6.0 5.5
CoD # 2.0 2.1 1.8 1.9 2.0 — 2.1 21 2.0 2.0
59 T-N # 0.2 0.2 0.2 0.2 0.3 — 0.2 0.2 0.2 0.2
T-P ueg/l 24 21 18 24 24 — 28 17 L7 21
goaZva w 2.5 2.5 2.3 2.2 2.8 — 4.0 1.7 1.7 2.5
pH 8.0 8.0 8.2 8.0 7.9 8.0 8.0 8.1 8.1 8.0
DO (%) | 3.1(47)| 4.2(61) 5.8(87)| 3.8(63)|2.5(35) 2.9(42)(3.3(48)| 4.5(66)| 4.7 (701 3.9(59)
CcoD 2.1 2.3 1.8 2.1 2.1 2.2 2.3 2.3 2.3 2.2
60 T-N 0.2 0.2 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2
T-7 24 22 14 25 23 23 25 22 19 22
PO4-P 11 6 3 11 10 11 9 5 5 8
oo gila 2.8 3.6 2.3 3.1 2.6 2.6 3.4 3.8 3.5 3.0
pH 8.0 8.1 8.2 8.0 8.0 8.0 8.0 8.2 8.1 8.1
DO (%) 3.2(46)! 4.8(68)6.2(90)|3.4(48) | 2.8(39) | 3.5(50)|3.2(45) 6.2(90) [4.9(70)| 4.3 (49)
COD 2.4 2.6 2.1 2.3 2.3 2.5 2.4 2.7 2.7 2.4
61 T-N 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
T-P 25 22 16 25 28 21 25 19 22 22
PO4-P 7 6 5 6 11 5 7 4 7 6
Jondsiva 2.4 2.5 2.5 2.4 2.1 2.8 2.6 2.4 2.3 2.4
pH 8.1 8.1 8.2 8.0 8.0 8.0 8.0 8.2 8.1 8.1
Do 3.7 4.9 6.1 4.0 34 3.2 3.3 5.5 5.2 4.6
T coD 2.2 2.3 1.9 2.1 2.1 2.3 2.3 2.4 2.3 2.2
T-N 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
T-F 24 21 18 25 25 22 26 19 19 22
gonz g la 2.6 2.8 2.4 2.6 2.5 2.1 3.3 2.6 2.5 2.6
W% 1) pHE DO 6~ 9 BA0TE 2) DO (%) DO (DO%) %EHT 5,
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iiE DO % 6368% £ TEE L Tz, COD & Chl
—a DEIFEESYERE L DS, 2h%Fh 2. 2mg/],
3.0ug/1TdH -1,

61 FERE 1360 SRR & [AREICTEREE T2 pH 8.0~ 8.
1,DO3 2~4.8mg/METF LT Y, 8~9 AiKE
5, BEH (BSH%ZRL) TpH7.9,D0 1.8
mg/l LKL, T-N®T-Pid#&# %4 0.4mg/], 56
pe/1EBOIKET, hTh, () TidD00.8
mg/l, T-NO. 7Tmg/l, T-P 100ug/] &HHE TIZEEME
Th-Tle KFEHSBEOBEERTIZIH 2 BT o
s B EAKBAPHTEL, T n 7 H 4%
T {Gymnodinium nogasakiense) 12X %FHFRIH
Boiiz, 9 A26EIICEEB L TvWicds, Fiie s
g9 %y bhF ATy H s (Prorocentrum
compressum) DI0HF T THEICHML Tz 8,
CHLIERIGEEATAEELLNSD, 10~1 H
O CODFt5{EIZ 2. 8mg/l E EETH b, FEHE
Th 2.4mg/1 L HEREBTH 12,

EEESEAL & g, AHBER(T B)»oREH(7
~ 8 )iz T DO % A3113~127 % & BEFN (Chl
-a 2. 5~4. lug/N)itis AEHIH - 12,

SIEREIZ 8 o (FE) 4> & BRI h 1T TR
Frk e g, i) TIET-P120ug/1 (BB 130
we/l) LBEEREERTEL L, REHEODO R
4. 6mg/l TSYER IR TER TH -2, § Hitik
DO 6. 3mg/licE THEEL, KEEEEHMT/hE L,
BB 2RI L TV e T-P OFAS{EI 30 ug/

| L BEBEMETH - 145, CODIISHERE & Ffgic
1. 6mg/ 1l DEL RV Th- T,

S5EEMDOIL 6 AIB{ $4.0 (2.5~4.8) mg/l
E L, 8 Biziddde (s, /) T0.2me/liT, 9
Aizd 2.7(2.0~3. 9 mg/] & (EERFRILVFRES,
FEHRONIE T2. 9mg/] £IBEREL NV TH-
To IKEERERIBEO 8 EHETE DO %D 0%LITD
A REEBLEOLOERICE L, BB
FILORBESRENETH- 121,

coHRT, BEHMTERDODREASENT A
(2.0mg/1) &72 b EHAOISE § 3. 2me/1 & & H
Tdh-7i, £z, T-PBY -5 it s 88
() ©7A01ug/1), F{R) T8 A (59ug/1), &
it 9 B (38ug/l) EHEILL 2 XL itdh -1,

RS AHEERABEOFHERNBEER

K H H S G oo (#H) B 3 k)
pH 8.0 8.1 8.0 8.0
DO (%) 5.0 (72) 4.0 (57) 4.8 (69) 4.6 (66)

53 COoD 1.6 1.5 1.7 1.6
T~P 26 35 30 30
POy-P 8 17 11 12
pH 8.0 7.9 8.0 8.0
DO (%) 2.9 1.5 (21) 3.2 2.5

55 CoD 1.6 1.6 1.7 1.6
T-Pp 23 35 21 26
PO,~P 11 21 11 14

4= 1) pH&DOIR6~9 HaoEHiE

3 REHICOWT

L L TEEDREOHBEH 7 — 220 THRE L
Tr. ERSEERFEIREE PR A L, 60~61 B TILI-
NO.07mg/1, I-P19ug/1Td b, BT 2HE
ENFN2T% LA%IGEE/LN (B4), $/2, B
% 4 4R (53,55, 60, 614F) iKW TDOREEL ) &
OEERZ RS &, [F-POBERICHT 24]513D00 ~
1DE&E72%, 1~20&%65%, 2~30& 571

2) DO(x)IEDOL(DO %) %»EHT 2,

UFEFETH-T2{(F5),
T D& 5 R OFG RV O, Kk D

BHEEC»IZT T L7 IR anzon, Ik
B ONREICE 2DHRIET, WERITOE»S
EHRM 2 BB T a0, T T T, IR
BB L DOE L OFEEB L CFEHEEIC >V THRE
L1l

#wF 3 FER (59~614F) -2 T T-N TikAHBEH



EHohizooicl, BESF/ (53,55 59~61

F) OT-P TIHERERT R ERBB LN,

BN TR e B THE (K4,
T-Pug/1=50.5X DOmg/1 %49 r =— 0, 805)

DXL, B0—GIEFZONTHEE 2~3A0D
L <Al E 2 HET 5 &, BBIOT-NIZ2 5,
T-Pl33fEThh, BHizg~sHiZEA L, 2h 2
N2.5(F & 45 Th-12 (Fd),

KA DRIEE S0 ORISR T3 2 5
i, Fim-N 2 ofEE s, REEO
EKEKTRATRLIEE A, BEBAKTILI-P
PRHICREE SN 2IGB E TV, T O THEE O
FEFOEESRBINTNADT, F4 6 DHHE
i & HERET L T ATz,

i, HH (HF48E) OEEERXS (7~
9B ILE B & EHRBRICE YT 5 1-NIZ 0. 028~
0.14mg/1 & Hiz Y [ERPIKEREL T A7), 1 &
(f) OF, 10mE, EEKD 3 BEEHE(60~614F) &
U AHAR O RIS A2 K EE AR R T B0 AE S
St. 4 O 3BEBE (45,47,54,55,564F) VoiEE
RO EB O TH B,

Hro(pE) e I-N 0. 043mg/1, I-P 11 g/
St. 4 +---I-N 0. 066mg/1, I-P 17 ug/1
I-NREIZTE & & SRERICELS 5,

D EIL, BBAATEICERT Y N FKETR NG A
FFREIREE G U T I-N 0. 1me/1 BLF, I-P 1548/
ILTOBUWCHRETH L), BHRELED 7 ~ 9

(ug/1)

120 *
100

80
T-P

60

40F

20

T-P=50.5X D0 0486
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HOEBAKTIZI-NSRC, $£12, -POEEEA 18
pg/| L IEE R BBET, Z OO IR T
EFHHE S T - TIN5,

—75, COD 2 mg/1 LU T DIFERY A OO R EE G
EORBECOWTHERII FTOMPEEL T B Y,

T-N=0.3mg/1l, T- P= 20 xg/]

AHEO T-NIZELE), KEE, BEZEHN/)E
<, 0. 2me/IRIBOBETH Y, gk
DIEE (8 F) RUBROFE (1 A) 5T O & IE
ABDHTH-12 (1), T-Pid T-N & i3 5fias
Thh, BEPBALEIEENTEIRE (98), E
B (5,118), #rhseciz®E™ (9 B), EE (6,8,
9,10,128), BRTIREE (9~118), EE (8~
12H) Th-1z. 72ds, THEOEVSEIIEREK
T 15upg/], IEEAKT22ug/1TCh -1 (£1),

L& ICANEORIHERE IR b by ok
TETAFHM & s - o b, — AR O Fh - L
TEL 3RV, THICEEL TRAKESEITRIES
76 VA AMBOFRMERETHEE L, 57 (20
MFERBHE TS, RREBEL A KGR
LTHH, COBEANBORERBKTL (T 2
ZEBEGMZLTINVA,
AIETREFE-EFORERE RS 75 > 2 b
v OEFEFIHEOERB/AKRO DO 3{ET L THELI
ZEOFREENIBEL T Y, i~ kGIEL,
KHRELFELTWAEELLGNS,

{r=—0.805)

4 5 6 7

DO (mg/l)

4 AREPRBORBHICH TS T-P & DO OB
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#F4 EPRBEBKOKRFERE (60~61F7)

R B i B L X E & v~ 2 Hf o) @
B A (6~9H) @ (8~98) @ (2~3R) ® /® /®
T-N (mg/1) 0.27 0.32 0.13 2.0 2.5
I-N{ # ) 0.07 (27%) 0.07 (22%) < 0.05 — —
T-P (ug/1) 39 52 13 3.0 4.0
I-P( # ) 19 (49%) 27 (51 %) < 3 — -
HE (%) g s83s
K5 BhREFEBAKODOBREL Y - OEFE
(53,55,60 % & 61 EHE O L EH)
DO (mg/1) 0~1 1~2 2~3 3~4 4~5 > 5
il # 8 7 8 7 8 10
_ 88 52 41 29 21 23
TF Cue/l) | y30~50 | 92~28 | 60~22 | 40~19 | 28~14 | 52~13
1P (%) 72 65 71 55 40 35
99 ~ 21 93 ~ 37 95 ~ 57 55~ 48 50 ~31 65~ 0
B i T& 1 Bk~ Huh
T & B (6) BEE{L2RS &, (EBFEILIIREFISE TN

(1) RAFBOMRIIFIRICHEE D B{BHB0,
#EEKDKEZEIZ 6 ~ 8 itk & { (3.5
~4.8C) L->THE%25L, 9—-10HIc3EE T g
75 - TIFRERENCA A,
(2) pH-DOWS AL W{ET LA, RIEEIZ/E2D
12, BOOKEZETIZ7 A(pHS. 2, DO 5.1 mg/1),
ezl 8 § (pH 7.9, D0 2.1 mg/l), BETIZ
9H (pH8.0,D03.4mg/l) THho iz, HIETIE
[EREFR/LOMEIX 6 -9 ATH b, B - HELH
LR T,
(8) AHEEEEIC >\ T I, -N BRI,
[-Pidf~BFict a iz, I-N, I-PDOT-N, T-P
X 5 e (hREOEEE) kI-N27% (0. 07
mg/l), I-P49% (19ug/1) TH -1,
(4) MEBHHOREERE (PR IHEREO 2 ~
IFOFNEHELTT-NIZ 2 (0.4mg/l), T-P
38 (59ug/l) Th-1, £1z, T-P & DO DM
R OBRAMEIL L1z,

T-Pug/1=50.5X D0mg/1~%%6{ r =— 0. 805)
(5) COD & Chl-ai3 ARy, Mt 2EE8HK
&\, i, NEEREOERIE (10~-12H)
g M H - 2.

x <, BHGO~BLETIIR S i, T-N, T-P,
Chl-a DZ iz 2 <, CODIZEX BinoE=E» &

- 7e

# £ X &

1) BRI, SELMK: ARE, Eomsss,
324~342, fEEHELM, (1983)

2) BIREREREEL: NI KEAEHERESE,
REFNS9 ~614E R

3) BAKERSERTE: EEHOHER, B
HEREBIED HW A, 134, FEFIS0E 3 B

4) EFEH, M KATEREHEE, RBEKES
ERiE R, 229-—236, (1985)

5) RIBEUKFEGRBREEERE . ANBERMH
{1985)

6) M EFE: AWEEmE, (1986)

7) BEKEZEXR: KEOSHE & KFERTE,
fEEA B, 92~109, (1973)

8) BAKEZRFE RS KERSERRE,
PRFN47HE 3 B

9) BREZEA: HHROER - h ARMEICEY 5
78, M7k &K, 27, 131~139, (1985)



RIGHAEANVEVAATR 28, 33~53 (1986) #|Y . 33

AKBRAR | OBBER R & MBEED 5> ORBREAH
6 W - B K- - Lo i

Pollution Loads of Rivers and Nutrient Elution Test of Bottom
Deposits in Tsumizu Inlet

Takeshi KAMAYA, Taiji HIRAKI, and Michio YAMAGUCHI

The pollution loads were surveyed at Kikitsu and Higashi-okawa rivers in rainy days in June
and Oct. 1986 and at 11 rivers {including the both rivers) in ordinary days from Nov. 1985 to
Oct. 1986. Elution test of nitrogen and phosphorus from bottom deposits in the inlet also was
made in March and August, 1986.

1. When a rainfall for 2 days was 160 mm in June, each flow of the both rivers was about
10m3.  The highest pollution at the Higashi-ckawa occurred at the same time as the peak
flow : Transparency 2 em, SS 790, BOD 5.4 mg/l. The one at the Kikitsu occurred 2
hours before the peak flow : Tr. 3em, SS 610, BOD 8.6mg/l.

COD load (Kikitsu 5,400, Higashi-okawa 8,500 kg) and total-nitrogen (T-N) load (K :
2,000kg, H : 1,700kg) corresponded to the total load of 20 ordinary days. Total-phosphorus
(T-P) load ( K : 180kg, H : 240 kg) corresponded to that of 30 ordinary days.

2. Water pollution ( except tranceparency, SS ) of the flow with many chips, dusts, weeds,
and etc was the highest at the Higashi-okawa. The flow occurred 1.5 hours before the peak
flow and the rainfall for 7 hours was 24 mm.

3. Correlation coefficients between log flow and log load of the rivers in rainy days were 0.9
or more.

4. COD load from rivers and coastal area of the inlet in ordinary days was estimated 710
kg/day which corresponded to 20% of total COD loading to the day. T-N and T-P loads in
the days were estimated 390 kg and 22 kg/day which corresponded to 20% and 16% of each
total pollution loading to the bay respectively.

5. Elutions of NH,-N and PO,~P from the bottom deposit in summers were suggested by the

comparison between sea water quality on the bottom and that of 1 m above the one of the

inlet.
Key words : water pollution load in rainy day, nutrient elution, Omura Bay
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F A
A& | &S Gm) |FEEREE (ko)
B 5.7 12.3
izl 1.5 4.1
BRI 9.0 21
H2H&ln] 10 0.95
& /1 2.3 6.4
# 1.5 0.75
oo 2.8 2.8
AR NI 1.0 1.1
= | 2.6 1.9
B I 1.1 0.9
A i 3.7 4.2

2 MEBRBRUCBEEF &

#l & B\ H [ M E A OB
i B - FRaRET R, Rk
KFEAFBE pH BEER s 7 B
B OFE B % & DO AATHEHEBE K0102
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B O#% % B i 88 RETHTELILS
HOHFE 4 F cl EAkERER ST
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" M B = FE | Org-N | Org-N=(K~N)-(NHy N+NOg-N-+NO,-N)
Y v BB Y > | PO-P | REFETRE 408D AFE
= Y > T-P BET&RE 1405
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HOWEETRG L2 D2V,
FIKBEE » O OREBEHEDFHHR
BUEI AN S AICKS D 3hETary 73
— BN TERENICH20em DE X TEEMLAS X
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6~ 8 BICHEMNEL SAEA»H -1, ZhiTHE

=Zx &l

M3 B8 H B B 0 % # B R #t K

BEURILT B EEOF OIS T A, R
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Ric, FERERVT-NILEHLEER2R5 &,
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= 5 ICIA R IS ) A BB AR | oG R A
HE 2T L1, CODAMEIXILNIT400ke/H T
S T. F1z, BEEMERAWTESS LIRS
I h T O AR RIZ30ke/H & HEE 3N, BIKE
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EARTTE2EFD T-NFRAARE (1, 900kg/A %) @

#20% % L Tz,

37

3 BAREBERAAMINKBANERR (FHHE)

(H{L 2 me/1)
H B | BB R AN | BB | S| R0 5 N KR B | SR | A
Aow¢c) | 176 |21 | 177 | 187 |169 |192 | 225 | 179 |17.7 ! 154 | 253
o & («f/R) | 24,000 | 10,000 | 40,000 2500 | 9,300 | 2500 | 7,300 | 2,100 | 8700 | 4,000 11,000
pH 7.1 75 74 1 69 | 72 6.7 7.8 7.3 6.9 7.1 8.5

DO 8.1 82 | 10 95 | 9.3 7110 9.5 0.8 8.7 9.3
BOD 2.7 3.5 21 | 30 | 24 |15 31 |<05 |<05 8.3 1.0
coD 44 6.2 35 | 46 | 37 |22 4.6 1.3 2.8 4.9 25

88 17 16 9 3 6 19 5 8 3 5 17

ol 32.7 2,200 | 109 | 118 | 116 134 25.8 8.6 94 | 111 9.9

7o Con/idy & | 10 36 18 21 2.9 16 |12 |<05 0.7 |17 1.0
SR | <005 | 006 ' <0.05 [<C0.05 | 0.05 [<0.05 |<C0.05 |<<0.05 |<<0.05 | 0.05 |<<0.05
NH,-N | AFf8 | 008 | 13 [<0.05 | 005 | 096 | 036 |<0.05 z 7 0.22 | 0.06
0.09 | 14 |<005 | 005 | 10 0.36 | <0.05 7 # 0.27 | 0.06
A | 007 | 006 |<005 005 | 017 | 010 | 014 |[<0.05 @ 021 | 018 | 007
NO;-N | #7FfE | 081 | 052 | 0.67 | 029 | 1.0 24 1.8 1.0 0.58 | 055 | 048
0.88 | 058 | 067 | 034 | 1.2 25 1.9 1.0 0.79 | 0.73 | 0.55
B@E | 001 | 001 | 001 | 00l | 001 | 001 | 001 [<0.01 |<0.01 [<0.01 |<0.01

NO, -N | B8 0.04 0.05 |<20.01 0.02 0.02 0.12 0.03 ” ¥ 0.01 Yy
0.05 | 006 | 001 | 003 | 003 | 013 | 0.04 % v 0.01 v
BERE | 015 | 020 | 007 | 007 | 022 | 027 | 019 <01 |<0.1 0.06 | 0.21
Org-N | MM | 019 | 032 | 015 | 021 | 015 075 | 026 | »# 0.1 0.38 | 0.3
0.34 | 052 | 022 | 028 | 087 | L0 045 | 0.1 0.44 | 0.33
BA® ) 020 | 029 | 009 | 011 | 040 | 036 | 032 |<0.1 0.24 | 028 | 027
T-N | BEE | L1 2.1 0.81 | 054 | 22 31 2.1 1.0 0.65 | L1 0.65
1.3 2.4 0.90 | 065 | 26 4.1 2.4 L0 089 | 14 0.2
fa@me | 0014 0068 | 0006} 0.004 0018 | 0.080|<0.003| 0008 0012 0.005] 0.003
PO,-P | /BfFfE | 0.044 | 0003 | 0.015, 0.005| 0086 | 005 | 0.006! 0026 0.022| 002 | 0.061
0.058 | 016 | 0.021| 0009 | 010 | 058 | 0.007 | 0.034| 0034 0034 | 0064
el | 0058 | 012 | 0.027| 0030 | 0.047 | 015 | 0.023| 0017 | 0.026| 0.063| 0.017
T-P | f&fFRE | 0.049 ) 020 | 0.022] 0.009 | 0094 | 050 | 0.017| 0028 | 0025| 0.039| 0.060
& 011 | 032 | 0.049| 0039 014 | 065 | 0040| 0045; 0051 010 | 0078
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£4 B4R, FEXRNREAER R (BT D m3/B)

HEFA 8 B X 8l oAk HEFEH = &l ok
MERIG0. 11. 18 13000 14,000 fEFn61. 5. 12 19,000 14,000
11. 25 9,400 12,000 5 26 15000 28,000

12. 2 5,800 12,000 6. 2 19,000 20,000

i2. 9 6,700 8,100 6. 9 8,100 8200

12. 16 9,900 13,000 6. 23 220,000 300,000

12. 23 17,000 14,000 6. 30 380,000 350,000

12. 27 9,900 12,000 7.1 64,000 120,000

61. 1. 7 13000 16,000 7. 14 55000 200,000

1. 13 17,000 18,000 7. 21 16,000 51,000

1. 20 10,000 1,000 7. 28 9,300 18,000

1. 27 6,300 4,600 8. 4 9700 10,000

2. 3 3,800 3,400 8 11 6,700 5500

2. 10 2,900 4,200 8. 18 3,600 3,800

2,17 6,700 5400 8. 25 4,100 4,300

2. 24 6,300 7,600 9. 2 6,000 3,800

3. 3 5000 5600 9. 8 3.900 11,000

3. 10 8,900 15000 9. 16 5,500 5400

3. 17 21,000 24,000 9. 24 12,000 21,000

3. 26 13,000 13,000 9. 29 8900 15000

3. 31 12,000 15000 10. 6 3,700 7,300

4. 7 5400 7,600 10. 13 6,900 7,300

4. 14 17,000 27,000 10. 20 2,900 4,100

4. 21 26,000 33,000 10. 28 10,000 16,000

4. 28 17,000 28,000 S 27,000 36,000

5. 6 160,000 190,000

RS BAERAANEBATE (FHE) (Bfi © kg/H)

OB | Eeml A BAI | BRI SR0 | @901 N0 ARERITN | B | BRI | ALl g
BOD | 49 29 64 3.0 22 18 23 0.6 1.8 | 12 5.8 230
cop | 74 54 130 7.3 33 34- 29 1.4 13 10 12 400
T-N | 30 22 44 1.0 22 3.4 1 23 0.9 3.0 2.0 2.8 150
T-P 1.8 2.3 2.3 0.05 1.3 1.2 0.3 | 0.04 0.2 0.2 0.3 10

T-PidE#IC EFTERI0ke/B, TH¥R12Ke/A & i
Eah, B2&oORAAKE (140keg/H ) 04516
% Tdh-t,

FOWETIKEREREE SR Lz, BAT
BOD, CODHE L 22T A5, T i FumEs
(UHGTER > & DBE KO T2 § 0 & Bb
ha,

CHATBOD,COD & 3 iZFL Bo>TEBH, 4O
HS O BRI, et BER BRI T L K —

HF—OHKPRA LTV A C LR UTELEEOEK
HEMERD S, BRIl gHegHEIEL LN
%o FRITL2RF20434% /K503 BOD, CODMSE ¢, 5h8
& BEOHIACRI & —3(L Tz,

DAic7s % & BOD,COD D& T ¢, NH,-N,
NOg-N,NO,~N, T-NDEREL 2 ->THh, I+
AL 6 DEEKOFEIHR L HT LT,

EDT &b, BUIIOEFROLHFYIEIL T &
LT EEZSN, VoOFRFEELTIZE 24k
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»HB,

F T ICHEREIHOBKREER U, 6 AD
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LB,
SSBEORAMEIZ6 A0 1 EEIZE ~&JI610
mg/L, ERN790mg/ 1T b, 107D 2MEiz/~
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I KETE

TERDLINZVOT, KMIBENIERETIEK
xllxh,

R F o OBERENT B Uiz - TEL
= T e THUEFRE KR DR AKIT & b T 2K 555
RahitineEZELLNA,

TREOEMICH - TRENS { 2 2IHH LSS,
BOD, COD, ##8E COD, Org-N, T-N, /B T-N,
PO,-P, B&ERE PO,-P, T-P, BiB§RET-P, 7 n 0 =
1 a Tho1, INEOHEHB RTINS EHL
BIS L T b, BEYIZMENRE EROIREE
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JEEERRIEII RT3 LD L S itEah T
W5, RERER, BESHAR, BELEH,
REVAM, HHiTEREd, TERAH, BER
FrRREAEICK AEN, AT)IGRER, B
HEKRBED 9 TH 5,

CN6D5 L, TEERER R NIIIZRE R DT
DT HERIFRBL D G HIET 5 &, SEORRERET
BEOKEITRSHE-ZPE5RA TN EEFBLONS,

TICHRHEE T 2R . MIKSEKEDHF B
5E, BIR, HEE, @iEWs ik - Tl s,
ZNRFELLICOL (REL), HRIGELTT S
B ELZH, 20HER/NNERFNTMH
iztoE A (MHEEE) . bHEORERS O LT
BIAXIw, #ES»LISIECLE TEBD
NTWAEE T, TEIEE L mKiEz0hhR
FUREBIC 2 A E TR L A CAmITE - TREIL 2
e BEMIDHRL &, ZIEHOELBICEBEL KD—
Wik & 5 THOEIEOMILZ OLBOEREREDH]
ETRET Y, BRIZSEIEROKIERE
ih, RHTHRL Y AFREDTSBEL 5, #
FPREBDERTHFET 5 CBHOVERIC L » THES
HEICHAIED 253, ChBRERTH 5. RIZM
HidsHAK L, F12EAELEHRE F TRIFREEI
A s, FRICEBOKESHEbON S & 51K/,
k5 2L (overland flow) i1nv3,
—75, HFELL BB L IRKE IRk OERO D
BN AY, BT FKEE TEL THTK
LR TN THEEIRRET 5.

0 b, EREEOKEICRE {HETZDIRE
e PR EBEAL LN S, BieRERL RN
PRI IR R OB O Py, HEREMOFE
BREL, BROTEHIEEEE SV KE2REYT 3
LEALNSE, ZOFELTI0AD 2 @B OEKRI9
RE36H RN 515, L ORBIZIEKE -1z
IR, ROE, T iE5—8Y L2->THRHL,
INEERATRREOKE L hEL{, BOD12mg/1, COD
16mg/l, T-N2.3mg/1l, T-P0.25mg/1 Td - 12, {Bs
L, BEHE & SSBEZRARER O 1 R
b, BEE Jem, $5220meg/ 1 Tdh - 12,

1 EE 3T Ti2#20mm ORBEMREOFHEETH - 12
DT, COLHLBBEREKLHAZCERTEGYS
2o

E7, WAJD 2 [EE TNO;~N K PO,-P A
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BB & & 0GB -oTAD, THUIMAKDL
BhicE#EL, NO;-NREKRFPO,-PREDEN
TR BT PR SEE 2 -0 AS EE
Aehb,

B 4 i BEREEORKNNCHE T 5K EdhE 2R
Lie
Y=a -
Y CHE (m3/s)

X KB (em)

a,b I EH

(2) OB OEREZHTIEIH S &

BRAI Y =1.31X107% « (X —9.85)2
r =0.985
HaElll
i Y =3.71X107% » (X —4.60)2
r =0.991
A Y =3,33X1072  {X —18.3) 2
r =0. 980
AR Y=3.13X107%- (X —23.8)*
r =0.993

VTN ROEBRMR L. LIzas- THIIIERTE
LU s, KO S REERD S EWT
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iz, FERRE 3 ARIOREZRL: AmE 2R 5 ~
§lmLT,

1[0 H 0K E3160mm et} UTE 2 B 1% T
HAND 3 AR DOMFEIZMI00F t Th o, 2@EE
DK E24mm 1 U CE 2 FJRIIK 3 T7t, BRI
oot Th-1,

1 B EHORBEORHELD N2~ (4 Fo s
77) PRAEEREIEHKIETHE HEHD
Vo 20T & IEEKBEARIRY20mm DRI D 129,
FRiRAsh 75 b IBRRREBIZ /2 » T DT, FikaskE
MEEAHHL TS inr 3 EELIONL, 2
MEONA Fe 75705, BrdlTid#Ee
DIFREVE TLIZOIR LT, BER/IINOREDE
BIERH TH -1z, WRINTIRERNLEZAEDO T
Blepr tEE LRB U IPBEROBIENE L 2 -
T ERRLTED, BITBR~NTNO-NE PO~
PORE LEDHEEB & & —T 5,

il U 72 BRI OO BB B 7K 2 bR\ TR ORERF
e RA &, BEESEUCARATEKICES S
{7Z->TEh, ZOBH, MEBOMS & & itz
ETL, ZELULEBIENRTL b K 2> T
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COD&EIZ 6 A0 1 [MEIIE & 215, 400kg, B
A8, 500kg T, 10A @ 2 [E]E 14%% % 260kg, 460kg T
Hot, 1HBEE 2EE TCODBMBICAX/TE)
HAHD, CHITVERES 1 EEIZE 2 8] 7T6.9
m#/s, AT 0m®/sTh b, 2EEFiEE%L0.49
m?/s Bz 0. 68m3/s & 1 [EEHRK T 2 EH TREIA
S{ERAIHTHA,

COD Bfir e & BEIRs & PEISD 1 B4 h 0 &S
THET % &, 1EHFEESE (ELDE) 020
HorictH2 L, 2 @ERL 2RSS L1z,

T-NEFTEIZ 1 F RIS 8172, 000ke, HAJI
TL700kg THH, 2@HIZR~L49, 64kg Th - 12,
LU FEBFORI20 H /R 0. SHA S LTz,

FfRiC T-PE M 1 @E180ke, 240kg, 2 [@H
7.0, 7.3kg T, WHEROI0A KA 2H MY
L7,

2 Bl H OEMEIIERESANROELSME & HiL
ENETHAH, 10 OTHEHEHNE KT 2 &,
BEREF> COD, T-N, T-PAHEIZ10H OFEREETT
EDER4, 3, 6 HINTHEM LIz,
—HRICTRE & IR B AR & OREHRIE

L= aQ“ ............ ( 2 )
L EEhEAEE (g/s)
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a,n . EEK
TEhah 39,

210, (49, B10i2 1 BH R o* 2 [H B oRETsgEE s
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Vgt S FEBEGARNIZ0. 9LL BT, BUWIEBIRR LI,

1612753 & SS TEROM L 1172,

EaEll L=40.7x QL
BAI  L=46.2x Q"5
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%
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HilTn=5 19 BWMENE LN TN L, 200 &
(R D RAE (AR, (BRI SE) R D &1t (o
SIIRRE, TR it d - T, [@A—0KBEITHT A n

Y
[ ]
20t -
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==X
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50 100 150 X
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T L 0B o il ¢4 — o & BHARE N,
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3 BUKEBEGY b ONHERA L RS
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RIS HEBREIE O KEAERS R 2T L 72, 3
FE8RADHRELPHELTAHS L, BEEHEEKD
NH,-Nix 3 Hizid 3 #5 & 6 0.05mg/1LI T TH -
72, 8 HiTldSt. 1 & St. 2 TEAC.07,0.12mg/]
EB ST, EREIZPO,-P & 3 AiTid 3 IS
X 50.003mg/1LLTTH 108, 8 Hicidi/KER
T0.023mg/1, St. 1 T0.024mg/], St. 2 T0. 035mg/]
EE LT,

72, SHOEEBELKEEEL mKE 2 HE
T 5 &, NH,-Ni2 St. 1 Ti3l EKO0.07mg/], 1 m
KO 05mg/ 1L FEE FAKB I mAL Y8BT
BhH, St. 2 CHARICELEAKM I mAKE b 38
725 TN, POL-Pid 3 i & £121E Fkss, 1m
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£7:] S 1 | 1 E g8 CoD T-N T-P
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#*12 ﬁ e , oy 2O 8 H R E (BT mg/mz/EI)
WmHE R E M A | NHAN | NOg-N | NO;-N K-N | PO,-P T-P | COD (gm?/A )}
Hok 3o <5 < 5 <5 <5 < 0.3 | <03 -
61.? 101w (BaA24)| < 5 <5 | <5 <5 | <03 3.1 -
3 11 St. 1 < 5 < b <5 < 5 <03 | <0.3 —
St. 2 <5 < 5 <5 <5 <03 | <03 —
Mok B | <5 < 5 <5 <5 <03 | <038 0.3
61-%-19 v (B4 F28)| 26 <5 | <5 <5 2.1 10 0.4
8 20 8t.1 15 < 5 < 5 < 5 <03 | <03 < 0.05
St. 2 <5 <5 <5 <5 <03 | <03 < 0.05
®3E H WM = & R (BT © mg/g 1E)
B Hh A5 HTHEB %ﬁbﬁzim 3~8 em 8~13 cm
S # 1.5 1.3 1.5
Bk B W Y v 0.47 0.67 0.68
HaRAR 15 15 15
2 E 1.8 1.9 1.4
8t 1 Y v 0.50 0.61 0.62
AR AR 29 21 24
£ #= 2.6 2.1 2.1
St. 2 J] v 0.29 0.40 0.47
HARAR 39 28 27
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(2) BERIITEERN (BEK&E24mm) OEIIITHL],
ROE, T1Hy—Eh tz->THHEL, KEILE
A, SSEHL L, RAMERL Y BT
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0. 92l LogWEBEA B - 12,

(4) FRATNIR RS 50 CODERFEIFTI0
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1) BREBMOKEERLRINRE | LEESSRE, 25
~ 98
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3) RET | MErFEREiEst, 207, ML, (1970)
4) AR | HIERE R 0 Bk, 338, E,
{1976)
) BRIGEREE - BEEFEEAERFRT | KA
KRB ST, BIG, (1983)
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6) BHEA, fit: NEBLE, 14 (1), 83
(1985)

7) BN RT o 2REERAR RN F T
v, BE

8) RET/KERER  FEREHIRICE 515540
IEHR AT WG S, 84~85, (1987)
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A7, BH, (1976)
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33~44 (1979)
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Correlation Between Automatic and Manual Measured Values at Sea
Water Quality Monitorig Stations

Taiji HIRAKI, Hisatake HAMADA, and Michio YAMAGUCHI

The stations were established at Kikitsu and Dozaki in the inner part of Omura Bay. Auto-
matic measured items were water temperature, pH, DO, turbidity{Turb},Cl~, and difference of
absorbance : ultra violet ray {254nm) minus visible ray [UV —VIS]. Manual measured items
were COD, total phosphorus (T-P}, and chlorophyl-a (Chl-a)-

Correlation equations and correlation coefficients (level of significance =0.01) among each

item were as follows;
1. At Kikitsu station

Turb=2.06 log(Chl-a)+0.950 (r =0.662, n=21)
COD =29.9(UV —VIS) +1.05 (r =0.415, n =56)
T-P=19.8 log(Chl-a)+12.0 {r =0.595, n =22)

2. At Dozaki station

UV — VIS =0.0144 (Turb) +0.0267 (r =0.508, n =38)

COD=1.13 (Turb) +1.34 (r =0.616, n =42)

COD=0.912 log(Chl-a)+2.00 (r=0.538, n =23}
T-P=14.8 log(Chl-a)+11.3 {r=0.634, n =21)

[ S DA T

RHBIAEKEOEHETL, BROEED
IKE S EREERED ASER (=COD 2mg/l) %i84 %
2.8mg/l (£ETHE) GBI, FBOBEE
HEDBLR CKEEBEREORIBICET 5 109,
BUKBHRE (ExigE) ¢ ESEES (B5ug
B WOKEREER EREL, FhFNMHERSTE
4 H, 58FE4 AL W BEIL T 5,

BIEIEE ki, pH, DO, &%, C 17, 548K
JeE (EUFUV &), MIEESEE (BIFVIS &b
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ZAONAEER UV —VISEFEDHFick 2 COD,
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B 2R L 1o,
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5759 60~61
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XfIn XE i,
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20T, BERENITHRICLEEY, 550 03{EE
FKOBRMBIZERRTF—aBd -1, ZOH
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THIBRUTz. BEAICZ O BEOKE EE 1. 2me/],
UV — VIS 0. 058, COD2. 7mg/1, DO 0. 6mg/], T-P
49ug/1, Chl-al.b5ug/1Tdh - 12,

SEEE LT -2 2 RA5 L EEIE0.4~6.6
mg/1, UV — VIS 120. 020~C. 066 DI L T
. HTEHEOMEMEEZE LI, Y5 72K 1
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WWiRLTd, Fi2, HEKES YL EORWHE
DB SNSRI SV TIIEE 2 E 2 IR L%,
UV —VIS & T-P ¥ Chl-alz 2\ Tid 60 FED 7
—2DAT, WHT LD TH->TDOTHE DS
Y AN

KT EEME THE G S o hs, FERE%RE
BRA L 0.28~0.66 DIEETEFMICEETH -
12o FOHTEE & Chl-a, UV —VIS & COD, T-P
& Chl-a & OEBA R - 12,

#1 = 4 32 B I b I 2 A B %
m OB UV—VIS COD T-P Chl-a
) i3 : 0.338 0.281 0.402 0.662
UvV—VIS 55 ¥* 0.415 — —
cOD 68 ** 56 *** 0.471 0.437
T-P 22 % — 24 ** 0.595
Chl-a 2] *E#E - 22 ** op *EE
fE=Z 1) Chlealdx¥EcetE

2) TEMIHIEHEEKE: *10%, ** 5%, k*%1%

*x2 E 4 2 B 5 0 5 H B R

Y X GiE] &4 =
UV—VIsg # ;-3 Y=000228X+0.0433

CoD w =0.154x +2.25
i i:3 Chi-a Y=206 logX 4+ 0.950

cCoD UV—vI1s Y=299X+ 105

” T-P Y=0.0225x+219

# Chl.a Y=0.690log X 4+ 2.37

TP ” ¥Y=19.8 log X+ 120

2 ESEER (NR)
HIEAMOEERSHR 3, BEREE 4T, H
Biv s 72 1icmLTWa, NEIRKRiCk#E L
TEHROEECBREBEEN DO T, WEIL0.2
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-2 & COD - T-POERIHE - 12,



56

®3I RS 2B B ICH I 2 AHE &

woo UV—VISg CoD T-P Chl-a
# 1% 0.508 0.616 (}.404 0.482
UV—VIS 38 *¥* 0.225 —0.178 —0.253
COD 49 ¥E* 38 0.465 0.538
T-P 24 % 21 24 ** 0.634
Chl-a 23 ** 20 23 ¥x* A M
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Actual Conditions of Organo-chlorine Detergent Pollution
in Nagasaki Prefecture

Satoshi AKAGI, Hisatake HAMADA,
Michio YAMAGUCHI, and Noboru NISHIMURA

Trichloroethylene {TCE), Tetrachloroethylene (PCE), and 1,1, 1-Trichloroethan (MC) were
used for detergent in factories. These detergents in the effluents of factories and business estab-
lishments and in public waters were surveyed from 1984 to 1986. The results were summarized
as follows;

1. The number of the factories and the establishments using these detergents was 112 and total
amount consumed by them was about 190 t/year. The ratio of PCE, MC, and TCE in the
total amount was 65.9%, 18.4%, and 15.7% respectively. Laundry factories most consumed
these detergents and the number of them was 79.

2. These detergents in public water were detected in following river waters;

PCE : Urakami R. 1.4, Nakashima R. 2.2, Honmyo R. 1.1 ug/lL

TCE : Shinminato R. 21~55 zg/l. MC : Hiu R. 1.7 ug/l.

3. The cause of TCE high pollution in the Shinminato was the effluents of T factory (machine
manufacturing). This river had not any source of the pollution except the factory. TCE was
also detected in the effluent and in the river water of the lower reaches after inflow of the
effluent.

4. PCE in the effluents of water separators at five laundry factories was 5, 000~130, 000 pg/1
and treated by activated charcoal adsorption equipments. The removal rate of PCE by the
equipments was 97~99%. PCE in the treated waters at four laundry factories was 130~320

1g/1 and exceeded administrative guideline (100 u#g/1) for the effluents.

Key words : trichloroethylene, tetrachloroethylene, 1,1,1- trichloroethane.
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Bl -BE-BHEE 79 0 0 67 121,925 13 14,020
z oM o W oE % 1 1 10 0 0 0 0
Ol o B W % 4 2 7 0 0 2 25
ZoOMoHE- v 2E 1 1 300 0 0 0 0
B ) 2 1 18 0 0 1 1
¥ O O R KW 3 3 270 0 0 1 648
=t 112 22 29,410 68 123587 30 34,531
H3 brUZOOIFL - ZOEEFEHES
ZOMOEE -+ -ERFE s F b e Al ik F R RS

B
B3

38%
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(1) bV oemzFL  HBORHFECEEENZ
B TI2T, EHEIZERNINt Th-12, &
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TH-12e HFENTMCHL T ug/1 Tdh -1,
(3) FEIITBF 5 TCEHFROEE I —ARsns
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1) g A #HT/KGEROIR & 95, KEE
MBS, 8 (5), 264~268, (1985)
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3) (B) BAKERBHEGS . HTFRKEREY
R, (1986)
4) 7MY, fiv: BREEFORFESEEERE,
BB B STFREE, 26, 153155, (1984)
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X 5 I - PRl o e R D B b RS BEE R R M BT @A E
> BER (%) WA B (%) BERKE BEN (%) SRR
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moJi| 60 5 7 2 28 2 0 0 0 0 0 0
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= B 33 36 2 28 2 3 16 0 1 5 0
59 10 10 0 0 0 0 0 0 0 0 0
W % 60 7 7 0 0 0 0 0 0 0 0 0
61 T 7 (] 0 0 0 0 0 0 0 0
& i 24 24 0 0 0 0 0 0 0 0 0
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ME2 I8 - BEXFHAKENERESR

(BT 0 pg/1)
3 P _ 59 ~ 61 & J¥ g e 59 ~ 61 4 ¥
&5 1EH 2®E 3ME 4EE8 sSEE 6HA TEHE |BS 1EE 2mE 3@EA8
T <1 <1 1 <1 15 T <1
1 P <1 <1 <1 <1 <1 18 P <1
M <1 <1 <1 <1 <1 M <1
T i 1 <1 <1 T 3.9
2 P <1 <1 <1 <1 19 P <1
M <1 <1 <1 <1 M <1
T 20 T <1
3 P <1 20 P <1
M 1.1 M 21
T <1 <1 <1 <1 <t T <1
4 P <1 <1 <1 <1 <1 21 P <1
M 60 h4 27 8 86 M 13
T <1 <1 <1 <1 <1 T <1
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T 13 <1 <1 <1 <1 T <1
6 P <1 <1 <1 <1 <1 23 P <1
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T <1 <1 <1 T <1 <1 <1
7 P <1 <1 <1 24 P 11 52 22
M <1 <1 46 M <1 <3 <1
T <1 <1 <1 <1 T <1 <1
8 P <1 <1 <1 <1 25 P 2.2 3.3
M <1 <1 <1 <1 M <1 <1
T 530 8 6 3 T <t <1 <1
9 P <1 <1 <1 <1 26 P 34 72 160
M <1 <1 <1 <1 M <1 <1 <1
T <1 T <1 <1 <1
i0 P <1 27 P 1 180 1.5
M <1 M <1 <1 <t
T <1 <1 8 <1 <1 <1 <1 T <1 <1 <1
11 P <1 <1 <1 <1 <1 <1 <1 28 P <1 <1 <1
M <1 1.7 <1 <1 <1 <1 <1 M <1 <1 <1
T 36 <4 170 180 180 T <1 <1 <1
12 P <1 <1 <1 <1 <1 29 P 13 48 16
M <1 <1 9 11 7 M <1 <1 <1
T <1 <1 <1 <1 T <1 <1 <1
13 P <1 <1 <1 <1 30 P 13 48 16
M <1 880 1,200 2,200 M <1 <1 <1
T 55 28 50 40 T <1 <1 <1
14 P <1 <1 <1 <1 31 P 44 3 13
M 8.1 46 50 520 M < <1 <1
T <1 <1 <1 T <1 <1 <1
15 P <1 <1 <1 32 P 20 240 20
M 23 13 <1 M <1 <t <1
T 47 <1 11 36 T <1 <1 <1
16 P <1 <1 <1 <1 33 P 38 14 22
M <1 <1 <1 <1 M <1 <1 <1
T 2.8 2 <1 <1 T <1 <1
17 P <1 <1 <1 <1 34 P 2 110
M 45 <1 <1 <1 M <1 <1

#) T . TCE,P:PCE,M: MC
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BERT | HEEE # i TCE PCE M C
4 60 B i e b2 A <1 <1 560
5 ” ” <1 <1 410
6 ” ” <1 2 <1
7 " ” <1 <1 23,000
8 , ARV A < T - <1 <1 <1
a 7 Bt b e % <1 <1 <1

9 # = ® & K st 1 <1 <1 <1
12 ” 1 = 7 B Kt % 78,000 <1 <1
13 ” Ty oy FEBER BB E <1 <1 3,300
wo®m % % M R '

t (8 ¥ ®m ® ® ) 140 <1 <1
16 ” il i B e 1 330 <1 <1
17 . = & ik B i <1 <1 <1
2 F v - & B & <1 <1 <1

18 ” A 7 v =TH Ok OB <1 <1 <1
24 61 = #%H N - = W 7 <1 24,000 <1
25 v Bk 2 ~ g 4 — <1 5000 <1
26 ” H OB A — 7 No. 1 <1 13,000 <1
” No. 2 <1 70,000 <1

27 ” WOk R o oy — <1 130,000 <1
28 ” =% 79 — v TF ou E <1 <1 86,000
29 ” ®OoE o2 o~ L ow = <1 68,000 <1
30 ” = % N - = > 7 <1 15,000 <1
31 # - - A S <1 50,000 <1
32 ” ” <1 95,000 <1
33 ” - T A k L Y <1 96,000 <1
34 ” R - S No. 1 - <1 47,000 <1
” No. 2 <1 130,000 <1
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WXE R BRI 12 4 33 0 0 0 0 2 17 0
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Analysis of Additived Senna Leaf in Tea
Indicating Weight-Reducing Effect

Masayo KUMANO and Fumitoshi HIRAYAMA

The tea was saled as a food for weight-reducing and had not any indication of medicine.

We had a doubt about the weight-reducing effect of the tea and made component analysis.

The tea was composed of several kinds of tea leaves and one of them was Senna leaf used as

laxative.

Senna leaf contains sennoside-A and -B (S-A and S-B).

identified by TLC and determined by HPLC.

The results were summarized as follows ;

We extracted them from the tea and

1. The tea had some spots on TLC plate and two spots of them were red fluorescent under long
wave UV light. The Rf values were 0.53 and 0.29 which are the same as those of S-A and

S-B of Japanese Pharmacopeia Senna leaf (Senna leaf JP).

TLC: K¢ F silicagel plate with

a developing solvent of ethyl acetate 40 : n-propancl 30 : H,O 30 : acetic acid 1.
2. 5-A and S-B contents in the tea were 2.30 mg/g and 2.96 mg/g, respctively, by HPLC.
On the other hand, those in Senna leaf JP were 5.56 mg/g and 9.65 mg/g.

3. The tea must be treated as laxative medicine, because the sennoside contents were enough to

have laxative effect.

Key words :
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»30ml B INAT, 100MEE 5 Lictk, DEELIz7
FoeFe77 o Eeniil, @BBRET 2.

BCERHES-A, S-BE4 lmg 27 b5 Fn 735
vOUKIRIE (7 0 3) ImlicedLizddE, S-
A, S-BiRWE (D S-A,5-B%1 @ 1 0HEEICRE
Lizd®, $7/2b b S-A, S-B500ug % 1 mlrhics
i) REMEEKE L, Thb6ORIC? S TLC 217
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TLC %A
O EEEHT

(i) BEEE = 7L« n-F 08 — b » 7K - BEER?)

(40:30:30: 1)
(i) 4 Fesres — - Bl F 0 « K - Bifik
(28:38:24: 4)

@ HEH

(i)DC Fertig platten KIESEL GEL

(i) K¢F SILICA GEL
@ AFybE 10ul
@ ERDSE 15em
® RMHE (365nm) CHHEER

d) UVIEIN=Z~_Z b

EERIRVES. (BN BB LI ARNBR AR v
FILOWT, BESOCER 2 AUV EE220~550nm
BT BRI ML ERIE LI,

(5) HPLCic4& % S-A, S-BOEE

FEERIBIES. (INC L WAL ERD Y Lo v %
WELZ 081 g & HE® » 749500mg 2EBEEL,
2sml 2 MNA, 9 18FERE 5 L, @008 (2,000
rpm, 15508) < i LR 2O L 12, 2@ 1ml
Brhto Ty 0ab—MY 3L,
Bif 70 » 2 &2 —ob (9 1 1) BETEEL T
B, A&/ =K TR P=bY - EEE (100
85:15: 1) BE Sml CIEH 3 ¥ 5, IEHK 2T
Pha ik, KT b= Yo BEEE (700300
1) 2ml 2 EREICINA TBIRL, 045D 2 75
Y7 g vg—ick h ABL, HPLC AIEERAER ¢
5. E— sEIRICL b ERERN» S S-A,S-BOE %R

Kb,
HPLC %
#7774 D Finepak SIL  Ciz-1o

#75 LBE 40T
BEBE Kreb= by -BEEEEBLI190 1)
i # 1. 7ml/min
HE ¥ E . 340nm
A B bpul

(6) MMELFB L EYLE

S-A, S-BEREFE & 10mg 2 K10mLICIBER L, #
HHERL T, 25,50,100,200,500ug/ml DI % 55
#%, HPLCIZEAL ¥ — 7 BEiIL L Y RER 2 EX
Lts

EEL gl S-A, S-BFR 211, 000ug, 500ug #
L LEROBERTTV, RINEFERZRDI,
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EREsLUEZR
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HEHIWIBTERELZE TS, BFRR, /MEYIF
R, FERICENZEOMND Y, Tz, RIZES,
B > BERL 2R LD - T, =2 F 01
DIEY 2 LR 5 170 RET 2201, 7r1icd
AR AL, TIEhER 1 OAFRIEOFIFIC
TRIRRIC IV EOBEEE VA 2BBLIZEDD
b 5= {1y 2 7| O
2 BREICHEL ¥ OFERER

(ke Foxo 7P b9k, Feile Foty
7 b7 ALEYOHED)

BEtr+08BE, =7z —7fbHEe7
ToTRREMAIZE X, KERZERGREL, &
HerkeixL7?o b3 DFEEY, 12, TF 0
T — 7 ACTHN U R OKEREIZr v e =7
EmeinAlzE &, KBIZERER2EL, el
Fofo 7 b5t OEFEERERLI,
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|

ERESagill 7oA

|
5

|

A 74 R
B. 74 @@Lz gD
C.BE®>+ (W)

i Tt

B.C

HPLC 534

TEEIHT

1 SR EOFIE

—77, 74 EOBEEF T - F LhREIC
FrearvEiemAlz s &, KBIEIEREZ2EL
TEhH, 257z -7V THE L BB oK
Bier e =7 M2 MATE L EHRE220, O
ROz ldB a1, i, 741 %388
LicEklidH Rt - rosh2ho/tdoRaR
BT, 20BBIIR0BEL D - TRET
botze TROE, ThIMLOERSTOFEICE 22
%Eﬁr,cntwft/f&ﬂﬁﬁégaﬂﬁf
-1,

3 TLC

(1) EBAAE (i) EBE=F en-Fusts -5
F%, TLCH: DC Fertig platten KIESEL GEL
DEE

R LIGRTRICERER S-A O RIB1X0. 48, 2 ¥ »
b OERIGREOBHTh -1, $i2, HE2 v+
umm%owm%%%%oﬁ@®zfjb%ﬁ%b
7o, RS AR ICHER U, ¥ 51zl 2 - (LR
TEY, B, 7»4%L@btﬁﬂﬁﬁﬁ

SIENHMEO AR s b3 5, 1EDRFE » ~itS-
ADRIBI L rEHICEL L, BEOTLCHEEH
Rt roEnid—8LT,

£1 HBE11TLCIZLkBRf{#

i) RBHTALE - (E’F%l?w n-70,%/ —bezKe ﬁ‘g@g)
30 30
i) TLC#fZ: DC Fertig platten KIESEL GEL

e L S-a = OB ARtry
1 0.23 0.23
2 0.48 0.48 0.48
3 0.68 0.68

S-AEREBET, BEELDAHXy P THA

(2) BEEE (i) BEEE=F U n-Fnos5s -
%, TLCH# : K¢F SILICA GEL DS

F2WORNT EBH, S-A, S-BORIEIzsnFH
0.52, 0.29, 3 5iCS-A, S-BIER&DEE, S-Aid
0.52, S-Bi40.30T & - 12,

Eﬁﬁy1®8#xSB®Rﬁmm51029ﬁﬂ
DZ4430.51,0. 26 CH 2 -2z RT L0, ARE
/faaﬂmTLO@u—%bto

(3) BRI (i) <4v o —0 . Blisz7



#, TLCH : K¢F SILICA GEL®DIEE

F21WRT EEH,S-A, S-BD R 0. 63, 0. 45,
Z# oy b OBIIFRETH -1, S-A, S-BORESE
DOHE D RIHEIL0.63,0.45T, ARt -+, #ilc
L S-A,S-BEREURIHER & >2AF » b FEALSE
2o BM2-Blicntesxh, HBOTLCHIZHR
YDz E—HL, BHRYVIFOAR S hD 1D
(REHO. 66) 14487% & EBTH - 125, HElic
BRI ALy b RMHLI,
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I ORI CEEEORRBE, —EEOTLCHE%2H
DT LI ESE, S-A, S-BOBERIEZ D RIED
LML D BESICHIBIAHSES & & i HFE ~
FOTLCHE BRIz, 74 AL HENC
DT S-A, S-BDAFE o b DIEAMBHEE, 70
TLCEBENERTH2AF DN L1
DT, HEFIZETRITHE L F2EHLTVA
BEAEEBLI, 36, 744 EOFEICONTIX
S-A,S-Bo Ay  OWAMBHEY, £/, 9B

S-A S-B #r7w EIFE‘J S-lA+B)

ot

(1)

BRI . Bk n-Tmss -
ke BERE(40: 30: 300 1)

$-A S-B #.7 HRE S-{A+B)
it

(2)

#2 TLC i £ % Rf (& (TLC# : K¢F SILICA GEL)
BB ERRT UL - D-Fosts - K - BB 4 Fart, —b - BETFL - K - KR
P 40 30 30 1 28 38 24 4
P4 )
- - - (A+B)| 3 B+ S-4 $-B | 8-(a+B)| & H HRzr+
MEN] s-4 | sB [s-aem)| 2 M [ER (a+B)| = & 6
i 0.29 0.30 0.29 0.29 0.45 0.45 0.43 0.43
2 0.42 0.42 0.63 0.63 0.62 0.62
3 0.53 0.52 0.51 0.51 0.66 0.66
4 0.67 0.67 0.90 0.90
5 0.88 0.87
6 0.99 0.99
Rf Rf Rf
1.op 1.0F Lof
£ o6
S a4
< O©5
o O3
o OO
=S ® S sSe
0.5F @ ® o 0.5F @i ® & 0.5}
-y Yy~
o2
® o9 . @
® eo!
1 I 1 1 1 1 1 1 | 1 1 1 1 1 1

FE2 = ®m v 0v b ¥ 5 A

TLCHT: DCFertig platten KIESELGEL

BB . Bz F AN TFarts —

-BERE (40 30 30: 1)

TLC#I: K. F SILICA GEL

5-A 5-B #7 EIE'; 5-(A+B)

tF

(3)

BHEE . 1w Ao - v g
HKEFES(28: 38: 24: 4)
TLCH#: K. F SILICA GEL
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P DTLCRIT—H LIS -120T, 704 LD 12ELA, Hsimilgrsev s anBBon,
BRERICIEE L FRIBU T RWEHELI, & S-A, S-BOTEFAIREL iz 572,

£h, HEPOL - FIZMESH NO. 16, 1.0m/m
D7 v 1 OF % @is s 2 BE O i LT d
ST E O EHFEL I,

4 UVIERA~NZ b

Himt o ORI IE355nm ¢, 7404 %58
LIZbDDZFUTA S b€z — 35 L T
roh%, BWERA H3350nm 1355 CRAREC i b - 17, —
T, BRIED ZNU344nm THE 6 pic B - 1o,

5 HPLCitk % 5-A, S-BoEE

TLC D#HED 5 7 v 4 LOBEEICIZ® v 138 S-B
LTWRODEMNEIFLIZDT, 701 2EBL1IR
BUCDWTDAHPLC I L 2528 %F- 17,

E 2RRE LSO TEEHPLCAEA LIRS
Draw k&9 6idM8,4ILTRTEEDTHS,
B3 OBEAEIE A &/ — b 1 %EFRE(1 1 1)) im
RWIIS, €—2(1) (S-B) OBENEL, T8

Bl g lb-oto, 21, K4 0BG, BEHEEIC
Ke 7w b= kg BEBE (81190 1)% %ML b 5 10 15
B, S-AS-BUELAY—- 230, TEMEYE @
Th-1l, ZCTHPLCRIZEE % T+ H7EE
VIR 2 RET B0, © w78y 2%

X3 =H#tosE#REIOvbISLA
#3540 Finepak SILC,s, # 5 AEE 40T
BEEEE . A2 —v e L %EEER (10 1)
HIEEE | 254nm, Ffid ¢ 1. 0ml/min

- | I 1} 1 ] ] 3

0 5 10 15 20 25 30 35

K4 vy TNy onBEORBOERREIOT N T4
# % & . Finepak SILC,y, # 7 &18E 407
BEWAE K7 b=boor - FRlig (811100 1)
AFEHFE © 340nm, FHEE © 1. 7m)/min




ERFELEE L giod L, S-A,S5-BEh
ZH1000ug, 500ug 2EEINL, ECOERIER
TOEINERZRDIIE LA, S-AI8%, S-B
1396% T - 1, ‘

e S-A, S-B&E132. 30 mg/g, 2. 96
mg/g CHh-1l, T2, WEOBRFE -+ O
S-A, S-Bid5. 56 mg/g, 9. 65 mg/e T, HEE
aEhstrrOEEEIERY 0K
Th-1l, EIWRTELEHY TH 5,

%3 HPLCILLAS-A, S-BOEE
(BAL  mg/g)

8- A 8-B  S-(A+B)

& 2 2.30 2.96 5.26
ARt o 5.56 9.65 15.21

MDD TLC, HPLC 3t #ER 1 5 FDOHIZ
BehbitEXERTHIL L +2EF LTV
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EAMEA L1z, Lind £ HIZFOROAE
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LT B,

Fiz, FEOERHBICL 2 CBEOHH
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Th, e e ORBICHRETSI LN g
LA, L TER vy FOBEARELICR
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F4 BBICEZLFOEA

A& | A
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B X 18 1~3@
HEH, FAFIREEELTHV S,

1 [E# 1.5~3 ¢

= 1A 1~2[H

HE® > EAIOEMR L oL T, SEoFEo
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T DENT RO LR TERIESEET 20 L
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FIIEHHERE UTHERINTE Y, EEROD
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M5 BEtrFHIURHOERREIOTTIL

EEWEE s ow b & T s BRI TRI ROTAR V
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BantheiT-1

FICHHEHOFENRL-TBY, Zhod1
DIRE RO FTH-12, £ FidS-A, S-B
PEHLTCED, Hbzhs emlivni, TLC
ik bR, HPLCIZ X hEE LT,

1 FETLCH EIn L 202Ky b 2E L, &
D5 EO2EIEEMNES o TOT THREDEEE §
- TN,

S-A,S-BDRi{#130.53,0.29TJP 4 D S-
A S-BEAUSDTH 72, (TLCH:K,F U
SOV, FEBRISIE: BERE . 7 140 s n-Tmot s — b
30 - /K30 - BFEE 1)

2 FKOHRDS-A S-BOZEIZZNFN2.30 mg/g,
2.98mg/e Th-tr, —H, JP¥ L +OF#135. 56
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VEF 2V T4 RFNRERERICE S BIFROKSEEREE

AR BE - KEEHR - L B

Radioactivity Survey in Nagasaki Prefecture for Accident
of Chernobyl Atomic Power Station in Soviet Union

Hideaki MOTOMURA, Sayuri HANDA, and Fumitoshi HIRAYAMA

The accident broke out on April 26 in 1986. The Japanese Government ordered emergency
radioactivity survey to each prefecture on April 30. The survey in Nagasaki Prefecture was
executed from April 30 to June 6.

The results were summarized as follows;

l. Radioactivity of ®'I in airbone dust was detected for the first time on May 5, and the value
was 0.1 pCi/m% ™I and gross A8 radicactivity in the airbone dust reached the highest values
(" 1! 3.4 pCi/m3, gross 8 radicactivity : 9.8 pCi/m3) on May 9, and there after radio-
activity of I was detected until May 28.

2. Radioactivity of "I in precipitations were 249 pCi/l on May 19, 50 pCi/l on May 20, and
203 pCi/l on May 28.

Their gross £ radioactivity were 420 pCi/l on May 19 and 960 pCi/l on May 28 which were

higher than the highest value for the past three years.

3. Radioactivity of ™I in milk on the markets was detected for the first time on May 14, and
the value was 42 pCi/l. Radioactivity of ™I in the milk were detected six times until May
21, and the highest value was 55 pCi/]l on May 19.

4. Radioactive nuclides were not detected in city water.

9. Air dose rate was usual during this survey.

Key words ! Chernobyl Atomic Power Station, ™I, gross 8 radioactivity.
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M2k, Bl A ORISR 6 B 2 &
T GREL, HEHEIIFNEO/ITE L 12,
58, BRESHOHESEIR T e Huoi,

% £
(1) FfECA
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%ﬁ 1317
pCi/m? pCi/m?
o—e@ 131
A—-a 0
8 4 4
6 3
4T 12
A
.I
2 ! I
A AN
. L/
\ AL/ q~/\:l
—
61,5 L 1\.’_’:,.-. P -. — |\.
1 20 25 30

1

Tl VAIHELH A Y, RROAE IR GB-100
REMHRL, RFRET 288 UtHIEETH 2,
UinU7aiss, Lol ERBEICANTY, THESNE
ETTHEIC L 5 HSHREE OB L ic B4 5 gk
FOHRT, WRICL 2 MEHRIE 2HET 2100
D—RBRETOW] OEL[HBE (3 5, HLEH)
300pCi/m3L b, {EWETH -1z,

HEEE Y » - LILAN T T EOHEEIL6. 89
%TaHYH, AEEBIRAELZY 2 £E—% —tAh
BHELEAND ERNLETH -1,

(2) mK

FUKAOB, 4 g igtskic > TIdE 2 iR/t &
BHTHB,

P E50~240pCi/ | DEIFA TR X, £ B H
gElL, 5 H19Rc420pCi/), 5 B285 1 960pCi/] &
M7 3 ERB (HAI584E —AEFIG0E) DB B 210
pCi/1% 2 {ELI L PRI A ENMEZRL 2,

L, BREDK O™ DA OTE R E 3000
pCI/1 £ T 5 L REET LN LTH - 12,

(8) TIARFL

MIRFLERETHNTERL (BRWNEDC S ) S
B 21T 12, Z0ERP2E 3 ITRYT,

5 HI4R icgis T #242pCi/lfaH L, 5 A21H
FTIC 6 AR s,

ARFHECADS SHSER O 2R

F2 FKPDESHHERV ] WE

sl N Bl
5. 1 1.5 68.2 -
2 34.8 18.2 -
3 5.1 6.9 -
4 8.7 5.4 ND
6 517 38.8 ND
- 14 99.0 0.4 ND
- 19 0.6 420 249
- 20 61.7 54.9 50
- 28 2.3 260 203
- 29 13.6 50 ND
- 30 48.0 14 ND
6. 6 4.7 52 ND

B 5 BIOH®55pCi/1 Tadh - i2dl, TOfE
R A E 6 000pCi/ 1 DR VW TE » 12,
(4) gk

TKIEIRIT -2 T TR O KB Ok % BREL UAE
B2 B 5o 1285, WIS s e -1,
(5) WEfEHRER
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®3 4 0 4 0 L OB OE (Bifi © pCi/1)
mEAe | 4, 1a | s | 16 | 1 | 18 | 19 | 20 | 21 S22
B B ND 42 35 51 ND 45 55 ND 35 N.D
4 RBREOHSHERAER R
EEANE 37 & 5y M 27 i A ik o
B H | SR |HOAR| 5 K BILA mff | 13‘08 flﬁ' Ulaf[js iiﬁ(ﬁﬁif;z iﬁ (Iﬂifc)s 9:00 15:¢
e ™| PG jpCiwd pCi/t pCi /m® pCi/l pCi/l #R
5A18 151934 | 68 | 15 | - - - - - - - - | 63 58
2 348 | 2006 | 18 | 03 | - ~ - - - - - ~ | 60 59
5.1 | 2064 | 69 07 | - - - ~ - ~ - - | 57 6l
4 | 87 (2009 | 54| 05 |dhes|miied | Rited| Rites | R | Rt i mERE| 60 59
5 | - |1887| - | 15 | - - | o1 " % % " # | 59 538
6 | 517 [1953 | 39 | 1.0 |miwes|mibes| 0.4 % 2 " 2 » | 59 BT
7 | - 1919 | - | a8 | - - 109 | 01| ~ % % » | 59 87
& | - |1971] - | 35 | - - | o5 |mwey| - % ” # | 58 59
9o | - |86 | - | a8 | - - | 34 | 03| ~ % ” # | 81 59
0 | - |1942| - | 53 | - - | L1 ey o " % v |61 60
1 - 1929 | - | 28 | - - | os | o~ % " % » | 61 58
12 | - J1908| - | 38 | - - | 04 " % % % n | 62 62
13| - 2006 - | 64 | - - | 10 % % ” " » 1 B9 6.0
14 990 [ 1997 | 04| L2 |@dwes ey 0.2 " " Y # | 59 58
15 | - |2026 | - | 26 | - - 09 % % % 35 » | 60 57
6 | - 1971 - | 18 | - - | 05 % ” ” 51 # | 60 57
17 | - |2000, - | 26 | - - | 03 % " » |ptey| ~ | 58 58
18 | - |1870 | - 25 | - - | 06 " % ” 45 | # | 56 -
19 | 0.6 | 1970 [420 | L8 | 249 |mes| 0.2 % " " 55 » | 57 59
20 | 61.7 | 1964 | 55 | 0.4 50 |~ (gl o % # gy o~ | 5T 59
21 | - |1943 | - L8 | - - | o1 " % % 35 # | 58 56
22 | - |1916 | - L4 | - - | 005 ~ % v lgaer| 4 | 57 59
23 | - |1956 - | 29 | - - | oor| =~ % " % %
26 | - 1989 | - - - - | 009 % % ” "
28 | 2.3 | 1986 | 960 = | 203 |mes| 0.2 ” % ” " %
20 1136 | - | 50 - lter| v - - - - - -
30 | 480 | 1981 14 - “ 7[R | M (T SRR [ M e
6208 - |1948 | - - - - ” % % 2 " "
4 | - |1933 ] - - - - ” " % " ” "
6 | 47 | 1009 | 52 — |y mer | s z Z " % %
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H HJ|BEHW 571 ~57220 56.0 13 2.5 - 0.045 | 0.013 | 0.042 2.8 0.83 [ 0.014
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OB A (450~522]2009.4 6.0 3.3 - 0.025 *% | 0.024 1.6 0.54 * *
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I [t & (571 ~5-22 _158.7 * % 4.2 - 0.020 ¥ 0032 0.88 0.34 o
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= | & W |51 ~5,22|238.5 5.6 4.3 - 0.014 * & 0.014 0.83 0.26 | 0.0052
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O | SN 430~5.22] 149.5 4.6 1.3 - 0.006 *% | 0.0077| 0.67 0.20 | 0.0047
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{mCi/km?)

125 Sh 129m Te 131 1 132 i 132 Te 134 Cs 136 Cs 137 Cs 140 Ba 140 La 141 Ce 144 Ce 239248 Pu
¥—#| 0.98 2.7 * Kk 0.068 | 0.49 0.055 1.0 0.26 0.25 0.045 | 0.048 * %
- 1.9 5.2 * % 0.22 0.99 0.12 2.2 0.39 0.40 0.066 | 0.074 -
v—#| Lb 1.1 % % * ok 0.78 0.099 L7 0.30 0.29 0.052 | 0.045 -
v—2z| 68 17 0.27 0.45 3.1 0.38 6.8 1.3 1.3 (.24 0.22 -
¥r—%| 1.9 3.7 0.083 | 0.14 0.99 0.12 2.1 0.41 0.39 0.086 | 0.089 % %
¥e-s| 3.4 7.1 * %k 0.28 1.9 0.16 3.5 0.68 0.65 0.11 0.12 -
v—si 3.0 6.2 * % * K 1.3 0.18 2.9 0.48 0.48 0.093 | 0.075 -
v—2u| 2.7 6.5 0.10 0.17 1.4 0.17 3.0 0.42 0.41 0.063 | 0.065 -
v—s| 32 2.9 * * % 1.6 0.20 3.3 0.48 0.41 0.062 | 0.079 -
v—24| 3.4 7.5 % % (.30 1.8 0.22 3.9 0.52 0.53 0.085 | 0.088 -

¥—4u| 4.0 11 * 0,33 2.2 0.29 4.6 0.61 0.61 0.12 * * 0.00010
¥z 2.1 2.7 * & 0.13 1.1 0.13 2.3 0.49 0.48 0.095 | 0.087 -
¥—%1 6.1 14 * % 0.32 3.3 0.39 7.0 0.75 .80 0.084 | 0.12 -
v—2z| 3.8 7.6 * % 0.20 2.1 0.25 4.5 0.69 0.68 0.13 0.15 -
v—x| L3 5.5 0.038 | 0.093 | 0.56 0.048 1.1 0.28 0.27 0.054 } 0.080 -
-] 3.1 3.0 * % * % 1.3 0.22 3.8 0.52 0.49 0.11 0.15 -
¥—5| 25 2.3 ® & * % 1.4 0.19 3.0 0.31 0.34 0.050 | 0.097 -
v—2»| 12 0.86 * K 0.090 | 0.53 0.062 1.1 0.18 0.18 0.031 * % -
e—u| 1.0 3.6 0.025 | 0,061 | 0.46 0.057 1.0 0.18 0.17 0.026 * # -
v—» 1.2 6.3 * * ok 0.46 0.051 093 | 0.22 0.27 0.033 | 0.078 ®
v—4s| 0.43 1.3 * * * % 0.33 0.030 0.68 | 0.12 0.12 0.018 * % -
v—#u 37 11 0.087 | 0.22 2.0 0.24 4.2 0.51 0.52 0.092 | 0.077 *
w—o| 4.4 9.6 * % 0.19 2.0 0.26 4.4 0.38 0.40 0.066 | 0.075 -
¥—5 1.0 6.8 % ok * * 1.1 0.13 2.2 0.28 0.29 0,042 * ok -
* * * K * % & * % 0.53 0.044 1.1 0.12 0.16 0.047 & -
w—&| 2.5 6.7 * % 0.14 1.3 0.16 2.9 0.42 0.43 0.13 0.12 -
-z 0.97 3.7 * ¥ 0.052 | 0.53 0.058 1.2 0.16 0.16 0.050 | 0.059 -
-2 2.3 1.4 * * * ¥ 1.8 0.20 3.7 0.23 0.31 0.048 * % -
® o * % 1.7 * * & 0.25 * * 0.49 | 0.083 | 0.076 * * * % -
¥ —| 0.49 i.8 * * % 0.22 0.0286 0.48 | 0.097 | 0.092 | 0.023 * % -
e— | 0.61 1.8 * % * 0.31 0.037 0.69 | 0.13 0.11 0.023 * % * *
* % * K 0.58 * % * % 0.087 * % 0.23 * x * % * % * % -
- k% 2.2 * % ** | 056 | 0.063 | 1.3 0.076 | 0.076 * % * * -
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R4 B £ v 3 x %
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(2) SEVMEIHEIRICET 2168 (RrhRasts)

X5y BT o st

B B K 3,000 pCi/l | ABEHKBAER

E % | 200000 pci £ I 1) R

R 6,000 pCi/1 | FHR 0 EFH oA LER
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HEa i e
B R 2.1.74.2 55,10 5.3./0.8
£ 5 0.009.70.014{ 0.011.70.025! 0.014,70.031
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1 ;
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(F—i i) p ik ' ’ ' ’
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B R R it g 20 4 2
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EAlE U A O~ OTLE R 0.29

MF 2> & FIRER A~ OFE{TEE 0.2
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Analysis of Dietary Fiber (Report No. 2)

Sayuri HANDA, Masayo KUMANO, and Fumitoshi HIRAYAMA

Southgate method {chemical determination) and Asp method (enzymatic determination) were
studied in last year. Asp method was better than Southgate method for quantitative analysis of
total dietary fiber (TDF}.

Prosky-AOAC method that is one of enzymatic methods was studied Nine kinds of foods

{ polished rice, unpolished rice, macaroni, precocked noodles-dried by hot air, precooked

noodles-dried by frying, dried wakame seaweed, defatted soybean, sweet potato, and apple)

were analyzed by this method.

The results were summarized as follows ;

1. The procedure of this method was simple than that of Asp method.

2. Coefficient of variation of this method ranged from 0.5% of dried wakame seaweed to 14.3
% of polished rice.

3. The highest TDF content in the foods was 39.7% of dried wakame seaweed. The lowest TDF
content in the foods was 1.1% of polished rice.

4. TDF contents of unpolished rice and defatted one were 5.0% and 3.7% respectively. Those
of precooked noodles-dried by frying and defatted one were 7.8% and 3.5% respectively.
These results showed that this method was affected by fat in foods.

5. Glass filter and Gooch's crucible were used as the filter of dietary fiber in this proce-
dure. The differences of analytical values between the former and the latter were not recognized.
e.g. polished rice : former 1.1%, latter 1.3%, dried wakame seaweed : former 39.7%
latter 40.2%.

Key words : Total dietary fiber (TDF), Prosky-AOAC method.
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Succession of Enteroviruses Infection in Nagasaki Prefecture
from 1984 to 1986

Makoto KUWAZUKA, Reizo MATSUO, and Kazuto NAKAMURA

We tried to isolate enterovirus from 1,493 specimens of 693 pediatric patients suspected to

have viral infections in the prefecture.

Viruses were isolated from 835 specimens of 485 patients. Isolation rates of them were 377,/
545 (69.2%) in faces, 260,437 (55.0%) in throat swab, and 198,421 (47.0%) cerebrospinal

fluids (CSF).

Strains of the viruses were 502 which included echovirus 3,6, 7,11, 16, 21, coxsackievirus A

2, A9, A10, B2, B3, B4, Bb5, poliovirus 1, 2,3, enterovirus 71, herpes simplex virus 1, and adeno

virus 1,2, 5.

Prominent infections were aseptic meningitis by CB-5 and herpangina by CA-10 in 1984,
aseptic meningitis by E-6 and exanthem by F-16 in 1985, and aseptic meningitis by E-7 in

1986.

Isolation rate of enteroviruses in CSF was 70% in 1984, 8% in 1985, and 40% in 1986,

The cause of low rate in 1986 was probably due to earlier disappearance of E-7 than that of

E-6 in CSF.

Key words : enterovirus, virus isolation, chidren.
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DINRITH S H, ZOHCB-58 (JEHEEHER A
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& & # (%)
£OR | MRAYE | B % B (%) v @ R ¢ 5 %
76.9 113(73.4 92(59.4) 71(62.3)
togg | T 1O0TENT o 154 ] 155 |11e
- 45(23.1) 41(26.6) 63(40.6) 43(37.7)
+ 203(76.9) 158(71.2) 81(61.8) 86(62.8)
64 292 131 137
1985 | _ 61(23.1)] 64(28.8)] 50(38.2)] 51(37.2)]
-+ 132(56.4) 106(62.7) 87(46.5) 41(24.1)
34 169 7
1988 — 102(4&6)] 63(37.3)J 100(5&5)] 129(759)]
) 260(55.0 198(47.0)
- + 485(70.0)]693 377(89 2):] 5 { ):I 473 ]421
- 208(30.0) 168(30.8) 213(45.0) 223(53.0)
Fx3 FERA. EBENCLD I AEERE
F IR Eiy i3 ¥ b
1984 4 19854 1986 4F
ol moo~ B o® mOFE B R T OB R %
poo ) B 2] )
f: ’/‘ ft: gg, T - & T = fh
i oo = il S
£ 5 B 2 % W OB K % B OB E B
3 - 3 3 1 93 20 4
6 4 2
7 80 15 10 2
9 2
11 9 13 1 t
16 11 3 38
21 9
I HuF— A2 4
A9 4 6 1 4 8 2
A10 6§ 2 2
B 2 1 3
B 3 2 1
B 4 5
B5 101 2 2 2 1
E | 1 1 1
2 1
3 1 2
I L F D 71 2 4
AN 1 1
7 F 7 1 1
2 1 1
5 4
. 119 8 23 4 128 2 33 48 | 100 4 16 13 3
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BOTHRHS —FARE{ LT3,

DT EiE, 220872294 2 HEERICH
D> TIERFTL TV &igitd,

I E- 6 RIOWITHIITRIBICH» A, E-21
B (BB O/NRITHA 61z, Lh11986
FILRE 2EOMITHEE BRL S HEENE LR
o THE, 4~7HITCA-9F! (JEEMEERA

fit) ek B ERETEALNIZ DD, E-7H
(EEHBEE ) RITOMICERIICIERTE B4
AX 5040 20BHIZALNT, BEMITIZE-
TROBMEI T Th-12 & H->THBRE TS,
tztZ, 9 HLREEnt-718! (RFRIOR) PEEIhik
FEANFIBARTOSETLRERELI,

K4 HEBEYINLAOANSH (19845F)

i 5 A Blj vax B B .
1 2 3 4 5 6 7 8 9 10 | 11 | 12
E— 6 2 2 4
E—11 4 15 3 22
E—16 1 1
cA— 9 3 1 4
CA—10 4 5 2 11
CB— 3 2 2
CB— 4 5 5
CB— 5 1 15 | 55 27 4 2 1 105
P— 3 1 1
5 0 0 0 0 4 7 27 | 70 | 29 7 7 4 155
£5 SNV AOANS T (19855F)
7 A il 5 i3 B .
1 2 3 4 5 7 8 9 10 111 |12

E— 3 3 1 6
E— 6| 1 10 | 65 | 30 6 5 117
E—11 1 1
E—16 6 | 23 | 23 52
E —-21 2 5 2 9
CA— 2 4 4
CA— 9 4 1 1 3 1 11
cCB— 2 i 1
CB— 3 1 1
CB— 5 1 3
P — 1 2
Ad— 5 4 4
g 1 0 1 0 id | 37 | 90 | 40 | 19 8 0 1 211
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#6 DBIIIVAOBRSM (19865F)

P A B s Ak bt :
1 2 3 4 5 6 7 8 9 10 | 11 | 12

E — 7 9 64 | 23 9 1 1 107
E— 9 2 2
E —11 1 1
CA— 9 3 3 2 2 10
cB— 2 2 1 3
Ent—71 2 1 3 6
P — 2 1 1
P — 3 1 1 2
HSV— 1 1 1
Ad — 1 1
Ad — 2 2

it 3 0 0 5 13 | 68 | 25 | 13 4 2 3 0 136

£ = W ATEEER R LRI L 1o hs (7)), 19844, 198540

EEMEID LD 4 L ASEIZ BT, 198651k
W2 EORBICILL TOBESETL, FHCEEiR
TIXFDENEETH - 12, % T TI084HEHD 51986
FERFROMEUMREABEZDOLAOHE LD 4

BEETHEENZhOERITI A V2 TH - 12CB-
SR, E-6BIIIHIR-TATE, KREBEIED
LN otn, U LISSCED E- 7 B, BFE 24
DORAED39—36% DIEETH - 12,

K7 BEMBREBEEEL, SOV A HBRE
F R EE B % (%) 5 EE Y 4 o R E@miTr A2 (%)
CA—5--61, E—6--4
70(62.5 CB—5) 61,99(61.6
1984 | 112 (62.5) B—11 - 3. GA— -2 C 1 61,/99(61.6)
E—6--73, E—3--1
E—16 2, E-21---4
1 : E—6 73,7108(67.6)
985 | 132 | 85(64.4) CA—G e 3, OA—2 e 1 C ) 78/108¢(
CB—5 1
"""""""""""""""""""""""""" E—7--33, CA=Q--6 | T
1986 | 158 40(25.6) OB—2 . CE—1T7) 83,/7136(24.3)

CB-58ld e itHifir bt NegT L & p
WMETEATLBRYEHAH, 3EMcBIEY 1L
2B VIO, SRS L OFRILE
LT 6T, EREFEEP OOV AV ATHREL D
RHTIEA 6 OBENHAD TRV HAEZEALN
1o BE-T, 19854EME-6 Blds & IM19864E D E-7
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o = u b 19.0% 18.5 %
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EHBERCBH 12 6 day 21. 8 day
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Benthic Communities and Heavy Metal in larvae of
Dobsonfly (Corydalidae) in Sasu and Se Rivers

Syuzo ISHIZAKI and Hisatake HAMADA

This survey was made in July 1986. Both rivers are located in the Tsushima Islands, Nagasaki
Prefecture. The Sasu has a disused zinc mine at the middle reaches and the countermeasures
for the mine effluent and others completed in 1980. The middle and lower reaches is pelluted
with Zn, Pb, and Cd. The Se is unpolluted river used as a control.

The prevalent species were mayflies (Epeorus latifolium, Baetis sp.) which were the same
as those of last survey in July 1981. The numbers of individuals and species at almost all the
stations in both rivers, however, were smaller than those of last survey because of a heavy
rain in mid-July. Distributions of freshwater snail {Semisulcospira bensoni) and stohefly
(Nemoura asakawae) varied between the Sasu and the Se. The snail (susceptible species for
metal ions) was collected at the upper reaches of the Sasu and in the Se. Only the fly (toler-
ant species) was collected at the middle and lower reaches of the Sasu.

On the other hand, distribution of ayu fish {Plecoglossus altivelis) at the middle reaches of
the Sasu was confirmed. This circumstance seemed to relate to the improvement of water quali-
ty in the Sasu.

Heavy metal concentrations in the larvae collected at the middle and lower reaches of the
Sasu were higher than those at the upper reaches and in the Se. The concentrations were as
follows ; the middle : Cd 6-42, Pb 2-45. the lower : Cd 12-33, Pb 18-426. the upper :
Cd 0.8-19, Pb 1-22. the Se : Cd 0.6-8.5, Pb 0.1-2.4 #g/g. These results suggested that
the larvae are useful indicator organisms for heavy metal pollution.

Key word : benthic communities, heavy metal, larvae of dobsonfly, Corydalidae.
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THRE s, —HEEBICHE 7= 4135t 1
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#£1 ERINOEETOEESHDY (1986. 7. 30)
M E# R (st.) 1 2 3 4 5 6 7 8 9 10 11 12
& bzt °c 31 32 31 31 33 31 31 3z 33 33 34 34
7K izl °C 25 22 21 23 26 27 27 29 279 26 25 27
i #  msec. 65 07 07 10 03 1.0 1O 05 07 1.0 07 0.4
B’ & cm 20 15 15 25 50 20 30 25 20 20 15 20
i &
LS A =N 1 373 91 2 193 22 28 123 72 71 3
vEeFH AT o0 5
*Fr L =T hsay 16 33 3 18 2 10 1 16 102
=B I S 2 76 62 9 37 3 22 42 100 67
ZE NI oY 12 31 11 1 1
ERPA I - Bl - M) 4 1 25 8 1 15 2 1 2 1
Ephemerella sp. EB 1 1 3
” DE 1 1 1 1 5
FLREIHAS O 2
bt A FES oAy oy 1 1 1 2 1
FTEHERCE RS DY 2
A onD Ao 3
T —LF RESY T 2 36 26 1 23 7 11 33 13 14 1
IHE LT RES T 8 7 2 i4 4 4 43 12 13 1
AFVaFhivieEys s 2 4
ERT ST FHLIESY S 1 1 1
rTvFHFHLbESY S 1
Aspilochorema sp. 1
Ceraclea sp. 1
Wormaldia sp. WA 3 1 1
BT ATHONF 8 11 6 1 1
E I I o S 1 1
FHATXFLh TS 1 1 L 1 34
~ b E 3 4 17 4 i 2 3 2 1 1
0O RUAE R K 1 1 3 3 1
TIaAEFTA R 1
Stenelmis sp. 8B 1 1 G 1
# 8cC 1 1
B F4E Fo b 6 8 10 1 1 5 4 9 6
AR S - B 17 1
Cyphon sp. 1
T AA KD L L 1
Chironomidae spp. 18 24 8 8 1 8 ) 16 7 6 6
Antocha sp, 14 13 1 4 1 2 1
FaorvFHFLFTT 1
8imulium japonicum 1 1 1 8 10
Zyfraaxy 40 1
Gammarus sp. 65
7 = ¥ 9 2 12
F T A L 1 4 1 1 1 & 2
Y == I v N 270
oOom B K 11 8 24 19 18 16 i4 i0 17 11 19 12
wOB & ¥ 43 40 667 313 32 341 61 86 293 225 341 358
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#£2 HIOEHATOEEIME (1986. 7. 29)

WOAE # &A (8t) 1 2 3 4 5 6 7
= i °C 35 32 31 30 29 30 29
FiiS B °C 21 24 26 24 24 26 26
i #  mSec, 0.5 0.4 0.5 0.5 1.0 0.7 0.7
£ & cm 20 25 20 25 15 30 2h
= &
T E M T A a0y 58 32 1 12 28 1
PEWRE PR LR 7 1
AT 2 H=2HIT BT oD 31 8 2
voa=HUuhsy oy 2 4
I KT v Ug 87 151 192 17 16 26 1
JANRaABF OO 14 3
IvIwEThHEY ay 9 2 2
Ephemerella sp. EB 1 1 1

w ED 7 1 6 1

EAMESA Ay o9 1
T —vwErF S 8 2 2 2
Diplectrona sp. DB i
Wormaldia sp. WA 1 1
Aspilochorema sp. 1
Micracema sp. 1
Plectroenemia sp. PA 1
NEALFTHhUE S 1
Neoperla sp. 8
~ E kb 2 oF 13 4 a7 6 5 1 1
o RIANE N F 5 1 2 4 1
F €KY FI 1 1
Stenelmis sp., 3C 1 1 1 1
T AL Ko b i 1 1 4 1 1
Eubrianax granicolis 1
E34% Foav 1
AR B 1
Chironomidae spp. 21 16 14 29 15 20 31
Antocha sp. 14
Simulium japonieum 1 2
oL FHLTFTT 1
R 8
ESvdiX 24w 2 2
T = F 1 8 1 7 16
F iU R AL 1 1

# B 8B K 20 17 10 16 12 10 7

wmoE & K 290 235 242 97 74 134 52




110

R E T L H =
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{&
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B2 #HRINIRCENITOREN S BEiFEH

FHOEHMA I 20.5m* &1z h OB » &
210 T . 2B TIIMESHESR, ah5 0D
B, ~Ehrd, 22) B0 IENSHETAL
NI, ToH55anreyEiZst 1~ 38085t
67T, $1m22 Y #FHISL 4 & 7 CIESEE 5o
TN 5, FH TOMERES L R 2K 2
R8s, WEFh b & TR & YR LT
9, FHUEERIZ SRS THTRIOS0% LT & /s T
WA,

Ve8] s & o) [ D E ST ds iy 219818 7 H &
19864 7 H TOBERDOELE #F T D Ciindex % F

WTHE L1z (£3). EREITIRSL L2884 T
St. 11, 12T CfED30. 5T & o b, $iT St. 12430,
015 & {EAMETH 3, St. 1, 2 TiEATR OFEE THEK
WENZNA, 2B TH- IOt L, SEizENE
N1, SRR LT s, 7oA & AiEH34258
LBITH- oD L, ZHFH43,408 K& <
WAL T3, St T, #7240y
vMELEE 2, BEFRD0%EEDTLED
R L, SiEORETELETH 12 Antocha P45
B D27 %5 50.6 % ICED LT A, St.12T
i, BIR LIz & S iciifEM» A E CBLLTE D, B

#£3 HRNSICHNEHATOI986E7 B E1981E7 ARTO

HERLEIEE (CA index)

— R 1 2 3 4 5 6

t Z:| il 0.206 0.427 0.908 0.772 0.827 0.778
K I 0.753 0.433 0.193 0.512 0.519 0.251
HINE R 7 8 9 10 11 12

i A i 0.824 0.828 0.877 0.625 0.491 0.015
i il 0.153




EOEETIIFEI N Sh-c4 Va3 v T A v HE
GiEE b, BEFEEOTS% 2 LD T0E, Thb
DT EHNCOMOIETITOEYB-bDEEL LN
Bo —JiSt. 3~10Tuk, CufER 0. 6L, B
BRAGIC A S BB EMIN T EBRL TV,
BT, St 1 DIAHIBHIS & & C @0, 5L F
LTS, TSR, EEE L LRIEL h K
Mg Licc il seEALLNS,

2 ~EbFERGROERESEE
HHLTONE P B ROBLESHESYFH
LIRT .

(1) #Fioa (Ch

SRRTRII{OHE) | T id St 3 8.5ug/g (dry wt)
LR LBWERTRTH, ZEMICEEEOE L
&<, 1.40£0.78 (mean+ SD) ~5.05x2.20ug/g
(dry wt) QEHTCAEFHFL T 5, —HEE
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Tid, St. 7 Td2ug/g (dry wt) B EOESR
L, St.1,2,4% R Bl ¢id9. 424.0~33. 319
6 ug/g (dry wt) £ ENETCARZEE LT
Bh, BINCE~<BEL P CEEZRLTV S,

(2) 4 (Pb)

HEID A~ E b K120, 28+0.08~2. 40pg/g (dry
wt) DEETPdZ2EE LTV 455 H4E8 Tt St
1 2R 2SS TR O ZEEVE {, 3.8—207.7
1195 Tue/g (dry wt) R TWVA, HiC St 4
LUFTIBEE T, St. 117T13426ug/g (dry wt) &8
bEWHESA LRI,

(3) & (Cu)

CuEFRBICDOWTIZEE O E b E b
SWERERT A, W TOE A a0, FZE
DA b FL3.0~50. 0ug/g (dry wt) T, HEII
}314.4£5.3~26.813. dug/g {dry wt) Th 3,

#4 AEPCFBYROBLEEEFE (mean+ 3D, /)

A | | %‘355— Ewg od Pb Cu Zn
1 Pa | 0.0518 | 1 0.8 0.97 18.0 66.0
2 Pr | 0.0796 | 2 3.6 3.8 39.5 78.5
3 Pr | 01204 | 2 11.0 4.35 35.0 89.5
4 Pa | 0.0957 | 1 2.6 22.0 13.0 103.0
v 5 Pa | 01265 | 1 18.0 21.0 18.0 84.0
6 Pa | 0.0633 | 4 | 123 + 55 | 114 + 33 | 3504136 | 13254 38.0
G Pa | 0.0778 | 3 94 + 40 | 263 +16.2 | 2104+ 35 | 14204125
A 7| pr | 00363 3 | 333+ 96| 73+ 61| 287+ 23 | 1307477
8 | Pr-Pa | 0.0523 | 4 | 192 +127 | 175 +134 | 2834134 | 1048+ 325
9 | Pr-Pa | 0.0678 | 4 | 153 + 21 | 515 4457 | 205+ 24 | 199.3+76.7
Mt 1o0! e |o0o0271 1 21.0 134.0 50.0 232.0
11 | Pr-Pa | 0.1034 | 3 | 193 +11.8 |207.741957 | 3704201 | 214.7+79.1
12| pa |o00918 | 1 22.0 47.0 50.0 159.0
mean + 95 % © 155 = 39 | 429 +305 | 3094 44 | 1396+ 23.0
2 | PrePa| 00330 | 4 228+ 056 | Li4+ 069 230+ 1.7 728+ 3.6
i 3 Pr | 0.0942 | 4 4104 319] 0928+ 0.08| 268+ 34 75.3+ 10.7
5 Pa | 01022 | 1 1.50 2.40 17.0 86.0
6 | Pr-Pa | 0.0799 | 5 140+ 0.78 | 046+ 033| 144+ 53 582+ 8.8
i 7 Pa | 01194 | 2 5.05+ 220 | 0294 0.12| 160+ 28 63.0+ 4.2
mean + 95 % CI 27 + 1.1 | 074+ 050 198+ 35 684+ 6.0
¥ Pr.AvErLF Pa. 7oz~ &
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(4) WEEG {Zn)

W TOEEEI358.0+8.8~75.3+10. 7ug/e
{(dry wt) T, HEHOSEEDESHBHIL 0,
F72, F—iE TOMEROZES Dz, FEA/IT
ESt 1 ~ 3L THEIEIEERL <LVOEF
#®HEA LN, L LS T, 100ug/s (dry
wt) BLEDEAE {, FHTSt 9 ~11T13200ue/e
(dry wt) FIEOBWEZRL TS,

£ =

EAEBMHRCN A PLILUBKOFEIT >N TIEH L
OGS H D, HROEEE U TEREROR L &,
FhichE S BEMEROELBH T ohd, 75T
RMAR2EBONTHCESESER L  HROMK
HICBNTE-TABENDHS ),

PRI T, BFICEEEALTA L, EEEYHE
T AR RIER s N, ULl, BEERET
FHR T HOLBVEOHB TIATHET & B HEM
T4, EEBRFED STV, SHEOEE
T3, HlERO & 5 icEH |, BEiiomalle $ids
A E O THEE, MBS LETORER L b
LUz, WEEERTTE % 7 HOFEREI£345mm
Th 5, HF6LET7 AOAMHEIZ402mm & %
{, HHZhEOMRRIFTSmm T, FED 2 £ i
EL WA, )| ITREOEINIR OB EICH#E b,
ALK E R EREL 2 LPELLNS

b, SROmH) I TOEE, AEEOmD & Bl
LHECHEMCGEEL TWA EZA b2, Ll
s, EFINSL 3 ~10CDEBENEZo ve
LA ay, 2o BRI F TRy H
DAY DT, FELAETH -, THELRIC
§aLh T S dF . THEE TR EEINT,
D& Rl L AROERETH 12, a3 b, Btk
PLUEHEE (C)) T St. 3~107Ti40. 62 & &
B a5, BRI E BB b stca &
PR LTVA,

ECAT, TLEESEOTFEE R AL LT
b1, 1975 O RIGRAYZES L AW BEMRE
HED OB L EE TR I N -2, UL,
Sl OHEF RIS TIRERR s, 0T
FIBRBORIZ2RTEDENE LD,

ANE R UFEBSROBESESHRI, Cd, Pb, Cy,
Zn@ g b HElN licl~EBIoFHEE (P <0.
05) @, 1z, EANOTREELICHES ~
YERYPHOESESHEORENEL S LD, W2
#A (5t.1,2,6), B (St. 3~5), C (S,G,7,
8), D (St. $~12) O4RKIEELSLBEBEDOEX
NEETOESREFRECYHEOCEDEEL »E
S5ITRLT1z. COfFER, f, TRETO~AE R R
OEESESERI LI~ EE (P <0.05) I
EWVE WAL, BREISIES ~ 7 A TOEAN D KE
HEEBMIITHRET Zn20.1~0.2mg/l B &2 h

5 HAINEEGREBTOAL b2 Ktk

SHELEDE ¢ P <0.05)
A (8t.1,2,6) B (8t 3~5) ¢ (8t G, 7, 8) D (8t. 9~12)
Cd - Pb - Cu - Zn Cd - Pb - Cu - Zn Cd - Pb - Cu - Zn Cd - Pb - Cu - Zn
A b3 MO P
B P b #
c OX B

TWNADS, Cd<0.005mg/1, Pb<0. 05mg/], Cu<0. 01
mg/l Th-1, CNEDT EiE~E ko KR
HEEAROEEE UTENTHL L EBRLTL
%, UL, A—#Sicsi?s@FETcoERES
BEIL2 ~5{E0ENA LN, PbTIZEREESR T
bELTH ), SHOMEETH L, TS EH
WIZAE b R RN R R r oA Ay

FURDLETHAY, BOBEBNNCLISERICL
—EOEMIIED Shiadh-tl, 351T, YHOK
FrLEFECIPALLZERBZASNT ) - 12,

xF & O
19864 7 H29, 30 28] [ [#5 & O8] DRSS
FHEEE»T -1, W& s 7 AREoEROZ



T, BEH, EEEE $ 19814 7 ADREE L b KIS
OHE TR U Toizhs, i T o S e E
OEFFETH - 12, EAIITESich 7=+
WEEUINT &R, MHCHF >0 h 7475 D X
NIZCEREBETH D, MAIITOINEDEDS
HOENISEIEED Shiz, L L—FTut, &
FEINPRE 7 2 g s h, w/IBEoRKE 3
» L,

RN O THREICEST 5~k 2R g
i, BEeBREEEICEFENH LS OO LFHED
DILHANEEICE(EEE2EE L TEL, E2E
B s LTHYTS 5,
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Z £ X #

1) WHEE, b BEEAE N 0EL Y.
(1) ZEADONBHEEN &) >0 T, Bk,
36 (4), 122~130, (1975)

2) AEES, i BEEPROEESYE.
(4) HHEEOWBILAE) &) iTo0 T, Bk,
41 (1), 19~23, (1980)

3) TiHES @ RBIRAR OEASHAE

{8) SLEBHIETEH O BEZE | DIEAEY

tH, BEekH, 44 (4), 263~268, (1983)

4) AIEEE, fis ! KFEIESLILEE TOH 7~ 3 i
W A2 ERBORE, Bk, 48 (2), 9198,
(1987)

5) W BRE, i HEBiB T AKEEOST,
NB/OAY) (RBELWERF, 289~306, B
BiEse, (1976)
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Mk o F

Oxidant in Nagasaki Prefecture (Report No.2)

Hiroko

T U & |(c

BB 24+o4 0 (UFOx) 11, 58
FEAEDORKIBAEBRIER (UTRER) T,
BRIEEMEM (103{@60pph) A TH Y, 604
IO TIIUAIER O2 R TR S8 4 1,
FIZ1C0RELIL, RS LHZ 12 FI210E T -
o

COL S EERE OxHBEOBRHEZEE & bicd A1z
¥, BRFIS6ERE D & FEHSE %13 U s, 60EE ITIE
RT24BZEROOx HIR/ 92 — > 2B L, 3 51C0x
BRE & SR EORBRS ORIF 2175 1210,

FHFNGIEERE LY Ox DIRIE D, {03 Ox DR
OxDHFEER TOWE LA L HCT T &2 EfE U
THEET-H7,

- - >
WEIEE 1IORT L 512, 48R O{bic BT
Rl (E5334m) Tir- 1. fElUTEco
AFEHAR LAETN614E 7 H248 45 9 A308, AlFEE
H it Ox @ fthiz NOx, SO,, Dust, HC, WV, WD, &
R, BETHA2, .

HAERBRREUEE
1 HssEnZit

X 2 i BT, MUEE, FEEEER, B, TR
LD A REEDOEL2RT,

Ox O HEEAR Y TG Lz L 5, BF2
TOAERT? AREicis s, ZOMOHD 0xD
AVEEE, &e OBERTONOxEE, MBS
HOENICE - T, BRITRZ->TWE, FlAig,
TEFLARHEIINOx MK L, OxizNOWL 25
B2IIEACZUY, FHHEAREL22TE, &
BTy 2108, ek 2B | o

TATEISHI

B1 3 EF#H SR

ERL Dm0, Lz TOxidR b SvEs R
T AV TR NS OAIERIZA 24 F& LT
%o WITIZNOx S8 A FHiE27pph &<, OxiINO
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WEAWERZITELEL, E44 At
Mb, SEELIRHEILNZT, 8, 08 D ADIHAED I
DHIETId 20, HERCEEED T
BTE L,

T NVERIES 44 m TREEILD 5 6 S b,
HEL B EIEATE D, NOxD 8 HEIS(H 0 ppb TR0
Sl HEHEIS, 9, 10 TA % 1 7OkE % B
ST A, CHUIRTHRT S ET L 7o & 5 106/b2E Ox
OERicEBEDEELLNS,

2 BEI

H3ics BORA¥EoREILETFRT, chdrshb
A & 5 CRE SRR & 3 EE U R LR R L,
ZDRIGIEFE IS0, L0k 3 BIREO X0
HEAGAATR T I RE L2 L 2 iCA % 1 7OEER
THELUTCAHALNA, CHIENO, ik 3 Ox4ER, NO
W& A OxOBEORZEH N &, £ HERT
DOxDEOFEL /3T Ltk 3, BFIZ0x
iR, AZ{LOEES /N E 0. ZhIENOItk 3
Ox DHHEOBENE L T Lzt 3,

et L, fEEERLIEEES - s L L
RIEOK 5 RSP RT, CRIRAR, HEox
DERZTRRLTNA,

3 EFERIIZE(L

B4 & 5 ITRERINZENLDO—E 2R T,

B4 5505 & 5 ICHEE/NER O Ox 12 L R
OMFEROD Ox ik, BRI OB ICH 2 DB,
7H2THIE, H6IRT LA, TORIKEREDT
Eh, J0H X TREFEFREICE LN IZZELIL
WERDHEN T D, BIERT Ox 2R & Hi ESUFELE O
FAfR % Ox HBAESR % — v & LT 2 AL
B3, B4 6 D7 A27H OSUERLE R Ox HERES
BlicasL T3, M4 oiRizshe—FL, #
e, REUNIERE 2R LT 5, ThICHL,
Tt/ N B ORI THLO 2 HiS X ) SR
2N, NOx %It & L 726 b Ox DTFETE 2 R
LT A,

RIS Thi s X 51 3#yE TIHTELIL 288
b LTwid, M6l OMOSTRE T, &
D& 3 BERED & QU ESETERO BB I3 S B
O Ox KGR 7 — - DIRBH/L L OTH A,
5DRRTE 9 H28HORBE OH%, 20AZEDIHE
W%, 3tk 13EACEMICOxEENER
L, ZOBMBEECTWE, 0 2RO R
& 1 R 2 i D Z & DFEIZ D30,
DT &3 T OO NERED Ox (1AL E BRRIE D
OxDOE®AEEHKENTERRLTVE, T2,
HEOEEE I ZEBRTOOxOWEICL 2 40T
bHB,

K2 OxBFHEOEI (FBF61E)
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Ox(ppb)
50 , PPN -
//’ \\\
40 } i S
7/ ~
/! Y
i / A
30 ~.s
’ . o TR
e . " R
20 7 FRbELL
0 f \_/—_\
J=¥5
0 1 A L 1 1 1 1 i ] L 1 1 y
0 2 4 6 g 10 12 14 16 18 20 22 24
(3 OxH%{t (BEM61:E 8 A THE)
Ox (pph} & & Eib

MEFN614E7, 8, ORI Il T Ox 2 3BE L 12
BRIRDEEBYTH A,
n 1 REEE IO Ox i FHE i/, EUEFEO Ox &
IR CEH 2RT,
2. EEILEOIEMEORIER & K0!
EROOxBERIET A LitL »TA

0 i
7B /280

Cx (pph)

= 4

81/ 28 A TEUEIE DYV Ox DTEAE 3R 5 ¢

EBTEI,

TabL, B, RETHONO,» 648K
INIALFEOx I REEINFER TIRTFERL
TWA, EE334m OfFELLIETIZE
HERS 60,

3. OxHHERRHEE 7 A DR T & 12,

OxERIZ{L (FBFN61ET7 B)

& £ X #
1) X oF, i BEICBSTAL+
& RS ~ SO AR, RBiFIR

B NVEWFEATE, 27, 13~22, (1985)

IHF81E 7 H2785

FEAI61EE S H28H

6 MERERER
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IRt O KRB DIERE R M HERE (88 2 3f)
il &= - EE Bk
rErR B - &l —%
Actual Condition and Transition of Air Pollution in North Area

of Nagasaki Prefecture {Report No. 2)

Taizo NAKAYAMA, Yasunari UENO,
Masaaki NISHIKAWA, and Kazumi YOSHIDA

U & i PHET 5,
A K I HEERTREBIARTD Yy & 75 v KA
& LT, BROOEEIC>WTEEET TEETE B F KR
WL BRT[BEAEORAE, #4 h—v a7 RETERAEIEE 3% 1 1ORn Y, BEEIFEE I

— MEICL 2 NO, OAITE, PbO,HEICL B SOxOH| A RKE G E OB IF10A 208 ~11 H 108 ITiEE
EEREMm LI, ERI6VER IJEENT, BEN TR R 4Dz OB N BB, 115113 ~115 308 i
BHAIEEIC L 2 RSB OBIE 2 EE L 12, & ST HRE b OFEMITER TEME L 2, HlE S
ENIFBEET, BERT TORIEEER Bt i 2 ®1icRT .

B LT 5 KSHEHERORIFERREIC U TR

R R A

HHENR e
EEiRT: 5

EN

i = MY FVZEFT

ANME 2 R

@O® BEHEE (6525 ]

UNGARE E
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®@©@® e 6
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1 AXRFEAERANERE
ol E H oM | H
O R TEREEE (80, ), BERMLA(DUST), R, EE
= 4 87 T3 2B fn 80;, DUST, BHEEBMYW(NOx ), BtEA+4 5 (0x), A, RE
A % S§0,, FENTRYE (SPM), Hiy, E#E
AN &N 2R 80, , DUST, NOx, HF, BAH
= H O @R 50y, DUST, NOx, Ox, @], M
AR 2 80,, 8SPM, E, EH#
®BE A E = 80;, DUST, NOx, Ox, —EMLKFE(CO), mikFE(HC), ME, MR
2 = k SO .
HER Rl 4 5 6 7 8 9 10 11 12 1 2 3 | Ey
BAW R B BT | 0.004 [ 0.004 [ 0.003 | 0.003 | 0.004 |{0.004 |0.002 | 0.004 | 0.003 | 0.003 | 0.002 | 0.002 | 0.003
Bz 2 EPRFF | 0.005 [ 0.004 | 0.004 | 0.003 | 0.004 [ 0.004 [0.003 | 0.004 | 0.003 | 0.004 | 6.003 | 0.004 | 0.004
* % | 0.004 | 0.005|0.006 | 0.003|0.007 0.002|0.002 | 0.003( 0.003 | 0.002 10.005 | 0.002| 0.004
ANgE x| 0.008 | 0.003 | 0.003 | 0.004 | 0.004]0.002 |0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.001| 0.002
HAF A | 0,004 | 0.004 | 0003 0,005 0.005)|0.003 0.0064 | 0.005| 0.004] 0.004 |0.004 | 0.003 | 0.004
mmehz | 0.002 [ 0.002 | 0.002| 0.002 | 0.003 |{0.002 {0.002 | 0.002 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002
&3 B L A (DUST) »
{BAZ © mg/m?)
R A 4 5 6 7 8 9 10 11 12 1 2 3 | EEY
pl @ e Ay | 0.041 | 0.035 | 0.038 ! 0.025 | 0.033 [ 0.040 | 0.083 | 0.043 [ 0.051 | 0.045 | 0.035 | 0.042 | 0.038
22 AT M | 0.025 | 0.025 | 0.028 | 0.018 | 0.026 | 0.026 | 0.021 | 0.027 | 0.028 | 0.022 [0.022 | 0.027 | 0.025
= R@ A | 00330032 0038 0.025 | 0.050 | 0.033 | 0.026 | 0.033 | 0.034 | 0.028 |0.02¢ | 0.031 | 0.033
F4 FERFIRY SPM L
' ) (BAL 1 mg/m?)
o A 4 5 6 7 8 9 10 11 12 1 2 3 | ®¥H
* # [ 0.037 | 0.030|0.030| 0.024 | 0.032 | 0.032 | 0.025 { 0.020 | 0.021 | 0.019 | 0.019 | 0.024 | 0.026
M2 | 0.041 | 0.031 | 0.032 ] 0.023 | 0.033 [0.030 |0.027 | 0.028 | 0.028 | 0.021 |0.019 | 0.028 | 0.029
HAMEHER | 0.039 | 0.032 ] 0.033 | 0.025 | 0.030 | 0.031 [0.021 | 0.022 ] 0.020 | 0.020 | 0.017 | 0.024 | 0.027
x5 BEMIUY Nox LB NO .
| (NOx) 55 no, (847 © ppm)
o Al 4 5 6 7 8 9 10 i1 12 1 2 3 | E¥y
0.002 | 0.001| 0.001 | 0.002 | 0.001 | 0.002 | 0.003 | 0.004 | 0.006 | 0.004 | 0.003 | .C02 | 0.003
t % BT A F
0.006 | 0.004 | 0.004 | 0.004 | 0.003 | 0.063 | 0.005 | 0.008 | 0.008 | 0.007 | 0.005 | 0.005 | 0.005
N 0.001 | 0.001 | 0,001 | 0.001 | 0.000 | 0.001 | 0.001 | 0.001 | 0.003 | 0.001 | 0.001 | 0.001 | 0.001
AR g2
.003 | 0.002 | 0.002 | 0.002 | 0.001 | 0.00Z | 0.003 | 0.002 | 0.005 | 0.003 [ 0.003 | 0.004 | 0.003
0.003 { 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.003 { 0.006 | 0.010 | 0.607 | 0.005 | 0.003 | 0.004
MR R
0.006 | 0.004 | 0.004 | 0.003 | 0.004 | 0.005 | 0.006 | 0.009 | 0.009 | 0.008 | 0.007 | 0.005 | 0.006
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#OE B R
1 HWEAKHEIAERCEERR

REFN61EE OHIERERIZABNICER 2 ~F 5 1R L
e 73k, “EBLIRE, BER LA, BN TRY
H, Z2FB/E 1 BRECRSETRL, K
FEF L MCoOWTIIREEREEOBERRE, A
TR,

(1) —ER{LHiEE (SO.)

AT 6 H, 8 Hizznzh0.006ppm, 0. 007ppm
LW EFOLERNIH - 12§ ODOMIZ$~<T0.005
ppm L T CHH, #EE b ANENEHE I R6h
P - Tre FEEHEIX0. 002ppm ~0. C04ppm & {EiS
BTh-1,

(20 FEE LA (Dust)

R O S O ISFATRR AT, TR, (e

CHEMES-TW0WE, AHEIEIFEL b Bshh
LU T a0, SHEFEEFE 8 20, 050mg/ms
Lizh, CORIIERERE DEL /LT3,
FEIGE IRAEERERN, FHEREPRTOAER
DEHME (0.027mg/m?) L HE» - 12 FRCHTE
{RRFRI20. 038mg/m* BT TR & &b - 17,

(3) BERFRME (SPM)

1A, 12FTME 2 INERE SRR 2R, AR
I DB >TOAIEMEIEEAERAIL 2 - %
TRURIEL B AHAY S 5, ESEHSEHI30. 026~0.
029mg/m® T h, R TFDORAEROEZEIE (0.026
mg/m3) 1ZFTI,

(4) ZEFREELY (NOx)

NOOF S 13128 EHEEATT0. 01 ppm, NO, 1311
A, 125 icE R 0. 009ppm Th - 12, BRI
ik 3m&E bRERZ/ 7 - BIRUEDETEL I
AERAH D B M NO 250, 001~0. 004ppm,
NO,#30. 003~0. 006ppm T & H BT T & (KB i
BT 5,

{8) LA F v 4 b

AEFN60LERE (3 BRI D 1 BERE £30. 06ppm (BREEFE
HE) BdB A 1oL 4 WA S 120, IME
R /N1 200G, HITREBRTI52ME TH 5 T,
AEFN61EERE 205 A BT SPIZEFMIA 30T & BTN L 12,
T LMe 2 )NER 60 ], HHRERTHS
BERE & 7z 0 KIBICED Uiz, BEO 1EEEORS
{8 1347 2 BT IZEAN H50. 081 ppm, /IME & /N3E42120. 092
ppm, FHHEREFTIZ0. 062ppm & 3 FE Th /s h ZEHe
H-1,

RT BOHATECLIAELRE (BEHE)
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i .
- %%{ﬁ@ﬂz%ﬁ;ﬁ ggtl)j
(ppm) 1 M & . :
" 5O 0.001
L A 1%%{@@5{1;;; 8??2
(mg/uw) 1 B Mo :
e/ : B & 0.012
1 o F & _
Y wweyt n w1
(ppm) R e R :
B K 0.000
1 B f i o E 45 002
(ppm) 1 B R = :
Bk 0.000
1 = ey
MR ﬁ%ﬁ(@@iﬁﬁiﬁ?{f 8.43
(ppm) 1 B B oA = :
B (& 0.1
SebBer 2 | BEORREDSEE | 0.021
N . = 0.049
1 B R
(ppm) H B 0.018
asvpy | | BEECFEHE | 012
K FE 6~ 9 K| B & 0.25
(ppm C) SHIEE | & & 0.00

) ppmC: 4 % VAR L 1LBHE

#8 BHMNETRICLZIAERR (KOS

1 o T ¥ E

[ # 1 B w;;a 0.005
( ppm) 1 15 [ A =) 0.013

B IE | 0002

BWB LA 1 B M oFEsiE 0.049

(mgfod) | 1 W5 B i | | 0292

B OE | 0011
1 B EE®EE _

PP LLTAL LN R
(ppm) 1 B fE “% :

B & | 0.000
" —

S, ﬂ%f’feﬁfﬁ@ﬁ;@g gg(l)g
(ppm) 1 B [ :

o : ® E | 0000

1 -

ML RE lﬁ?ﬁaﬁfﬁ@$ﬁﬁf 82
(ppm) 1 B R @ . :
pem BHE S o

FefbeAd %> | BEO 1 BEEOTESE | 0.031

Frb B & 0.052

1 B M &

(ppm) B OE | 0008
JEasupy | 1B HBEORLHE | 0.06
b/ | ' E 0.11

(ppm C) 1 & H & & 0.00

) ppmC: # # AHUE L 1R
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2 MERIEEI L 2EERSE

mEL, EEMTTOHERRLHES, £ 7IURT,
ERIEN U A SMBOHEE S b SBEIC/S- TWV A D5,
Chide HEEESEE L/ > 12 SEH 5o
12 T OREIZETRE THNICEBE NS -
12, CH R EMOMRDOEMSE L ks E b
Vo BB T NTERBE TH - 12,

ES & &

RIGEUEZHLA L - O IVEER RS, B4 +
VAU NRRANTII o1, UL, FATRRERT
DR UABEIRIRT TR Eh - 12, THidm
HASIFREROER TECZhIcHE S L&l
LAHMEDE & HUESHER s I 5, BibiifoX
[ERBEFEMITIEE A S bz -1, 212, B
BHZA T REZEIR O N Eh - 1,
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BIFE BT 5 EEYEHHE (FBI5H)
IR S IIR I 35 1) 2+ ST Dl B

IR S =L g ol /N S/

Measurement of Offensive Odour in Nagasaki Prefecture
(Report No. 15)

Yasushi YAMAGUCHI, Toshikazu HAMANO, Teruhisa MATSUMURA

i L o Iz BOBSHSHELLLOLBLNS, &%, FHiIE
BTG O REENIEICSER U TR XD o DEKOHELEE L T HUMEOHA L
ROBEEIRE 256E 8 A L T a5, &g VETHDL, 3LICHEHHARDOHSIZRGEE )

EOREERERICONTHES 5, 1,300 Eh - Tohs, ZHUIERRA MicYT <, B
BHEINTHIZIID TH D, BITKBEOSVEE
HOE F & FIEEDHEE LT CEBROFBE LT VREBIC R
1 HEFEAH D, BEHMBERRICKEITREPRKENE WAL, T
ARFN61E 5 H14H, 8H9H, 9H9H DS FERNIBREORBNIC L WASRITANEYNIC
2 HEHE FETACERENPBETH L,
HEHS 2B 1 ICTR,
3 AR _ 1 ERBERER
REEE I ZSIESRSTc#EL, Freay, -
N HEEAD | 61.5.14 | 61.8.19 | 61. 9. 9
WAL w7 b5 7ETIT- 1, EETESR
B R 7,300 17,000 13,000
5 R R U & = ﬁ&ﬁ% 55 730 130
BBREORER S E 1 CRT. B 8 A0 i B 52 (%) 99.2 95.7 99.0
HAETHEETRERD5.7% & L0{EV A, {1i298.7 HE7kinER
~99.5% ThbH, RRBEFEFEER LIEEE H R 55,000 23,000 17,000
ROBEH O RS EEAERETH 5 BREDL, 00022 oL R 730 130 89
LTtz (o2 Ui R ah/ie). 8 540 % (45) 98.7 99.4 99.5
DL Lo HBHREEEOET IV D EfEs
N3, Lbl, SEEFREROTN 30N EOE 2 B A &
RU, BREOHEELHBL Tz, RIEENLE ® 130
BOBEICIE, WEOKENTHO, FEkkS @ 1,300
%ﬁ%ﬁcdﬁéﬁ%ﬁI%%bi@?&éﬂﬁ@% LTha, B e a3 73 % g
BHUEADRGRENSTIE RS, -2 8 AOHE 17 18
T, BALE~FEETSH b, Bty 55 % 5

* REIRIE, RIS ¥ TRERE
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RS OERSE 2 10T, BARERE LY
AFNWVTF Ly, FUreEAFTR2ERLRTICONTIE

@ FompP g
FOEHRA L WS BIFTH - 10h, 5 AOEETERTIE
h JAFIF L 091.5%, TLE=T87.6%& 00K
A _— o tle BHIERENSIE R Y A F 07 & 2 Hi3 2~
5. 4ppb i S N72 435, MBS & /55 BRE O
EREEL TV, FHo7 227 $0.075~0.40
ppm THE TRER N FHKIER O U E O BE ©
DEWVEL D s, COBERE LTI, BB
=% HAEDSDED > 122 & IHIAT, AT LI BLE
oy % Wb L DF ,%Eﬁﬁﬁ%@@bfmém%ﬁ
——— é BEEHOL 6 D%, BYNERCERED b 0RSIR
™ % N, FEEHRAROBRAR, BEOETLUIIERNO
= B EHEL 6N L, SR ORSEE S
P 5L HEERLIOFACEREBbh s,
f;wmﬂm%z:[l IR L
B e r)\g ER
HEE AR y AR R BERORERY &, THEREmR
AU N B8 A) DEEDIE TS b N 1ctr> 120 Ui URHHA
;E%%‘l‘m ] ORSBEIT TN L0LETH ), BUEEE)
Bl H & LOEBEEZ LRI,
®2 Ko BREHER (BifiI: ppm)
FEERHR | R & % Wi fb 7K #& | Pt ?ey| fifh 7 v | SHifeAFn | FiAFLFiL | F ok =7
HETRER
61514 | B = 0.22 0.30 0.017 0.015 0.13 2.5
I ND 0.0013 ND ND 0.011 0.31
WAERERR | 90.8 < 99.6 97.1 < 96.7 < 91.5 87.6
= Ll 0.53 1.2 0.0087 0.074 0.26 3.9
61.9. 9 | M m B ND 0.0019 ND ND 0.0098 0.11
RsE®@) | 99.9 < 99.8 94.3 < 99.3 < 96.2 97.2
HhAaE R
61514 | B 2 7.3 4.6 0.60 0.62 1.6 4.9
e owmOE ND ND 0.0068 ND 0.0041 0.17
BEsyERE) | 09.9< 99.9 < 98.9 99.9 < 99.7 96.5
i 5 0.36 1.5 0.20 0.092 1.7 9.5
61.9. 9 mom R ND ND ND ND ND 0.25
BsER@) | 99.9 < 99.9 < 99.7 < 99.5 < 99.9 < 99.7
o R B 0.0020 0.0008 ND ND 0.0048 0.40
61.5. 14 0.0009 ND ND ~ ND 0.0054 0.11
0.0032 0.075
61.9. 9 0.0019 ND ND ND ND 0.089
0.0008 ND ND ND ND 0.027
mHB AR 0.0005 0.0005 0.0006 0.0005 0.0005 0.05

) ND IR A A
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Measurement of Air Pollution by Monitoring Stations in 1986

Yasunari UENQO, Taizo NAKAYAMA
Masaaki NISTKAWA, and Kazumi YOSHIDA

2 U & (<
RIETIEMEFI4ERE L b BEElERIC & 5 RKE
QUDERZBIAL, WABEFICEFLA—2L 2
7 A REAT AEEREHOBE LR - TE, B
T, FIERIIREILRES b, MBREFRR 2R %
TORBT LA -2{LahT A,

ME B ©® B R
HERER UEIRAEE LA TH S, HEE
Hit, SEM&RE, SH, ZERL, ZSRERIK
N D Dust 3t % BRI ERIC & 2 SPMEHCEER

UIClidgiERE B TH 5,
LUF, M6 EE ORIEEROBE > THlRE
T4,

o E B R

2 1 1CIHE B R0 R Ry OB B i S R T
RLIL, ERAESEE 2 -BAKSRIE2-1, 2-
2,2-31C, GEREE S I, $1, BESLE—RY
KREFIEF4-1,74-2,F4-31, AEERIIES -
1, ®/5-2ICRLIZ.

F1. AVMAERRVREEEBSKR
W EE A R | AARE FEMRK R EE
ERRR | HFERRE
il (i A 36 36 0 36 0
BB LA 22 22 0 - -
Bl kTR AE 16 13 3 11 2
ZB o EE 35 33 2 33 0
F k& b 26 26 0 3 21
— B k& 5 5 0 5 0
Ko K & 6 6 0 - -

) BEEEEZRERL,

BANRE R R 256, 000852 L 72 R,
BRI L 5 FHREE EIER IC 20 TiT - 1.
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£2—1 —MREATACEATHE (ERHE)
BN - ® & A R
(803 ) (NO) (NOy )
FA & 1 RfEHE | B TREE | H $5fH 1 BEfiE
LU T A g | ® 2 % | EEL O F M| ETIE
O mEfE | B A DR | 98 9 il D f i
(ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm)} | (ppm) | (ppm)
B B T IR r [} 0.007 0.073 0.015 | 0.024 0.399 0.075 0.027 0.089
T B R €I 0.008 | 0.084 0.016 0.012 0.234 0.033 0.016 0.087
e N {t: 0.005 0.062 0.012 0.008 0.173 0.022 0.013 0.077
PN I ol 2] 0.007 0.094 0.018 | 0.013 0.364 0.060 0.016 0.086
= E M N 0.004 0.027 0.009 (0.001 0.007 0.001 0.002 0.021
R = G [ 0.008 | 0.055 0.014
# 2] # 0.004 0.051 0.009 0.008 0.271 0.025 0.011 0.066
X g #” 0.005 0.049 0.009 0.005 0.097 0.021 0.011 0.070
B 17 #” 0.007 | 0.034 0.015 0.009 0.198 0.036 0.014 0.063
B r B * 0.003 | 0.044 0.008 | 0.001 0.010 0.002 0.003 0.081
fa i ” 0.003 | 0.033 0.009
i N ” 0.002 | 0.040 0.006 0.000 0.017 0.002 0.001 0.034
B R BR@ & [ 0.007 | 0.084 0.015 0.004 0.122 0.014 0.009 0.067
HRW (R ! & 0.003 | 0.026 0.007 | 0.0086 0.190 0.032 0.010 | 0.054
E T [ 0.009 0.052 0.024 | 0.006 0.177 0.025 0.011 0.055
HERERF | ET 0.006 0.200 0.023 0.009 0.046
K # W ol S s 0.004 | 0.032 0.008 | 0.004 0.195 0.020 0.008 0.047
7o ) B R R ” 0.003 0.027 0.007
E-LoN ] ZREEESE #£I | 0006 0.100 0.014 | 0.007 0.227 0.032 0.007 0.047
& 5 f & @& # 0.004 | 0.050 0.010 | 0.008 0.231 0.038 0.010 0.061
K a7 (=N o 0.0603 0.039 0.007 | 0.004 0.154 0.019 0.008 0.073
Ewa | & # S (.004 | 0.033 0.007 | 0.005 (.290 0.023 0.006 0.039
(R X =4 ” (.003 0.032 0.005 0.002 0.063 0.008 0.006 0.0386
B8 ¥ HT ¢ ” 0.004 0.041 0.010 { 0.001 0.011 0.002 0.002 0.029
- [ = ’ 0.004 | 0.036 0.010 0.001 0.023 0.002 0.003 0,031
KB N A ’ 0.003 0.031 0.009 | 0.001 0.009 0.002 0.002 0.025
FUE A Y ES e # 0.002 0.025 0.004 | G.GOO 0.066 0.001 0.002 0.034
£ o A ” 0.002 0.029 0.007 0.001 0.032 0.003 0.003 0.024
B OR B ” 0.004 | 0.045 0.009 | 0.001 0.042 0.002 0.002 0.037
NEH | BREGFE ” 0.004 | 0.050 0.011 0.000 0.006 0.001 0.002 | 0.027
i ] ” 0.004 | 0.056 0.009 | 0.001 go10 0.001 0.002 0.021
N 48 W7 I M & 0.004 | 0.043 0.¢07
AN i) N & * 0.003 | 0.034 0.007 0.001 0.049 0.004 0.003 0.027
= & Hr BOH # 0.004 | 0.047 0.0086 0.003 0.089 0.011 0.005 0.037
N 5 ## 0.004 | 0.062 0.014
i) e e o 0.004 0.063 0.007 0.004 0.1386 0.015 0.008 0.038
TH &1 R A7 " m #” 0.0G2 0.024 0.005
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= ¥ Z % B & 9 B MO A, ¥ o
(NO+NO0y) MW TRy E roE gk
AT IS B | T L | A OO LEEE |
o F | FERE O ER | yo, .| EFHE o 2 9(0.06mm | LE REREE
08 % OREE | 98% i | NONO ORBGIE| %o m|ECAE | REE BE O
= 2 = - I B P iy
(ppm) {ppm) | (ppm) (ppm) (%) |(mg/m®) | (mg/m®)| (mg )| (H) (ppm) (ppm?)
0.044 0.051 0.455 0.116 53.8 0.033 0.190 0.0686 2 0.061 0.026 | E®y ™

0.029 | 0.028 | 0.282 0.059 o717 0.029 0.177 | 0.057 20 0.088 0.036 ”
3.030 | 0.018 | 0.226 0.051] 69.4 0.024 0.129 | 0.052 | 119 0.104 0.055 ”
0.036 | 0.029 | 0.432 0.094 55.6 0.031 0.157 | 0.063 68 0.100 0.046 ”
0.006 { 0.003 | 0.025 0.007 77.4 0.027 0.166 | 0.055 ”
0.027 0.191 | 0.052 5 0.075 0.024 | filiterth
0.023 | 0.019 | 0.306 0.044 57.4 0.025 0.136 | 0.049 16 0.073 | 0.037 ”
0.026 | 0.016 | 0.155 0.044 66.6 0.023 0.162 | 0.051 49 0.105 0.042 #
0.028 | 0.023 | 0.244 0.062 60.4 0.024 0.135 | 0,054 31 0.087 0.039 ”
0.008 | 0.003 | 0.082 0.010 82.2 0.026 0.157 | 0.053 10 0.089 0.041 o
0.028 (¢.183 | 0.058 11 0.081 0.040 #
0.004 | 0.002 | 0.050 0.005 74.5 0.026 0.166 | 0.057 21 0.085 | 0.039 ”
0.022 | 0.013 | 0.159 0.036 71.4 0.037 0.224 | 0.073 6 0.087 | 0.025 i

0.023 | 0016 | 0.225 0.0b65 61.8 0.016 0.176 | 0.043 "
0.022 | 0.017 | 0.220 0.0486 65.8 0.022 0.195 | 0.051 24 0.094 | 0.042 ”
0.021 | 0.0186 | 0.237 0.043 58.4 ”
018 | 0.012 | 0.235 0.038 64.4 0.033 0.227 | 0.081 16 0.083 0.036 "

0.038 0.216 | 0.084 "
0.015 | 0.014 | 0.244 0.044 52.0 0.030 0.223 | 0.068 #”
0.625 | 0.018 | 0.266 0.059 56.3 ' 51 0.096 0.045 G
0.020 | 0.012 | 0.209 0.039 68.0 0.021 0.163 | 0.045 ”

0.015 | 0.011 | 0.329 0.036 55.6 0.027 0.199 | 0.057 21 0.085 | 0.037 ”
¢.014 | 0.008 | 0.083 0.021 77.4 0.026 0.160 | 0.058 25 0.076 0.038 ”
0.004 | 0.003 | 0.035 0.005 68.2 0.023 0.143 | 0.052 12 0.082 | 0.041 ({8 &
0.009 | 0.005 | 0.036 0.011 73.6 0.028 0.192 | 0.069 5 0.075 | 0.037 ’”
0.007 | 0.003 | 0.029 0.009 717 0.026 0.155 | 0.048 ”
0.004 | 0.002 | 0.098 0.005 82.4 0.025 0.172 | 0.053 33 0.075 | 0.044 [
0.007 | 0.003 | 0.051 0.009 77.3 0.023 0.178 | 0.050 31 0.084 0.038 #

0.004 | 0.003 | 0.079 0.0086 65.1 0.024 0.156 | 0.048 CANE:
0.004 | 0.002 | 0.032 0.005 90.7 0.023 0.115 | 0.054 42 0.083 | 0.045 #
0.004 | 0.003 | 0.030 0.005 71.6 0.021 0.1061 | 0.047 “

0.032 | 0.206 | 0.077 | 33 0.086 | 0.042 2
0.007 | 0.004 | 0.064 | 0.012 68.1 | 0.029 | 0.189 | 0.055 13 | 0.092 | 0.040 |n &
0.013 | 0.008 | 0.110 | 0.023 66.3 | 0.019 | 0.095 | 0.039 15 | 0.081 | 0.038 =}
0.026 | 0.195 | 0.056
0.013 | 0.010 | 0.163 | 0.028 | 582 | 0.033 | 0.171 | 0.076 2 | 0.062 ! 0.033 18
0.027 | 0.195 | 0.055 . &
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1 BB DFRIFEAE (0. 1ppm) #HBA 7 HITER 4
IS 12e 1 HRHHE DR EE 1 2 R RET 530, 100
ppm 72 12, BPSEDRBIEEME (0. 04ppm) %78
ATBEER G s -1z,

B IR OFELISE 130 002~-0. 009 ppm DEIFHIZH b,
ARG T 5,

AR THUEA M 248 4 T o BETTRRTE I,
PEFIBLIERL I { OFBEROWESTHh NS5
RS ERF AN S,

2 BETINE

R TR IR THE 2512, 205 5,
{22 TP ZFNE R REE R I & 2 8l 4 B i
Bl g sBIEIc L hillE L7,

1 BRI E OBRBEE (0. 2mg/m?) BB A 1B
ZREN#E (6 851), BEMER (1658 o2
-1, BVSEDREELE (0. 1mg/m®) %
AfNd o1,

3 ZEb=EHR

FRIGHEEZE (B PI19(EAH0. 04~0. 06ppm O/ —
FIIFENLT) 2HEALBIE G-, HYEE
P30, Odppm A RNIEHR S R E —BASET
IRT &R EEFO 2 HiT - .

— RS DA SEISE 120, 001 ~0. 027 ppra (D ET[F
b, FYEh->To0REFRO0. 027ppm T d -
126

B DEFISEIL0. 025~0. 03%9ppm Th b,
FEALEIZ T H - 1,

4 HEELAFF b

1 BRHE DBHEEEHE (0. 06ppm) 2RI L 7226/
TTHMBAT .

B (5 ~200F) 1 EESETRL S - 1
AERIIAREDD0. 105ppm T - 72, #OHERid
0.061~0. 104ppm D Tdh = 72,

5 —EE{brE

RS VEEEELEE L T,

IS 73 1ppm TdH b 1 BE OB
REBEHTRFAFEOL17. lppm 17 - 12,

6 FEx 5 L R{bAFHE

AIE I —AREE 1R, BHR 4 B THIE %217 -
TS, BFEIE—RAER T 17ppmC Th b
BHER TO. 28~0.57ppmC Tdh - 100 FFELL IS
i Tdh -1z,

7 B KIIFEEH

FAES KITRFERRL 6 IR Ox 25 ¢ S IE H TLE
PR LTI,

PEROmAERE B ED | B SEIZ500ms N/H
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Effluent Qualities of Factories and Establishments
in Nagasaki Prefecture (Report No. 14)

Yoshinori TANIMURA and Masahide MIYAMOTO

MBS IR ISR THEM U 12 B T O T « H3iE
BERK OB RISV TEHET 2,

FRICCLEEOFRERER 2R 12, 61ER Ic ik
HE R HE A 1Z RS8O ER16MErR, BETTOR
OO {Culzmg/l), HEATDKRCOHEO (Phl.6
mg/l) D2HTh -7, RiCBKEEDERIZZT
DD, HENESBEOERE 220K R L

BEFEBHKBERL R BAM6 F K

TWAEERZ, HEFOCLT (Pho. 92mg/], Cu
5. 6mg/1, Zn50mg/1, Cr2. 3mg/1), DEWER (Cul.3
mg/1), EEFE (Pb0.72mg/l), JLHRHEEIOT T3
Zk¢ (T-Hg0.0019mg/ 1), GT2 (Cr®*0.09mg/
1) Th-t, 200, SERGED 3 BER OB
R Fe £33, 0005, 000mg/1 D Td - 12,

(BGT ¢ me/l)
i H E;g; felkd| = H Cd Pb |Cr(VI} As T-Hg CN Cu Za | T-Crl Fe | Mn
i 0 0 0 0] 0 0 1 2 1 1 1
BT 4 8 ﬁﬂj ﬁ(
fob & fif | <C0.005 | <C0.05] <<0.05 | <20.02 |<20.0005| <<0.05 0.11] €19 0.16 | - 76 2
B-7aHh0 7 12 R 1 3 0 o} 1 0 5 i0 3 3 6
LIS - e K| 0.01 0.92| <0.05 | <<0.02 0.0014 | <0.05 12 50 2.3 400 0.3
] R R 0 0 0 0 1 0 0 4 0 22 3
TammE | 4| 28 |

fix A [ <<0.005 | <0.05] <<0.05 | <<0.02 0.0013 | <<0.05 | <005 | 0.34 |<0.05 | 4850 8.4
fith it 0 1 0 0 1 0 1 5 0 ]

@ @] 8 9 fi " i
fit X il | <<0.005 0.06] <0.05 | <<0.02 0.0020 | <<0.05 0.05 | 0.84 [<<0.05 0.3 | =<0.1
T - L ERIE 5 . sl i 0 0 0 0 2 0 2 5 0 0 1
B g K e K i | <0.005 | <<0.05| =20.05 | <0.02 0.0019 | =<<0.05 0.08 | 087 |=<<0.05 |=<0.2 0.3
HEE - IR R 1 12 fuditus ) 0 0 0 0 1 0 0 5 0 1 1
OB B 1k A | <<0.005 | <00.05] <<0.05 | <<0.02 0.0022 | <<0.05 | <<0.05 | 0.53 |<<0.05 0.2 0.1
S G 4 1 0 1 3] 2 6

z @ ftt | 30 40 %Hﬂj&ﬁ ! 0 ! !
g & i | <<0.005 1.6 Q.09 | <<0.02 0.0010 | <<0.05 1.3 042 0.18 34 0.2
l g0 | 11 |PEEE| 1 8 1 0 7 0 10 47 6 37 | 18
! oA fig | 0.01 1.6 0.09 | <<0.02 0.0022 | <«<0.05 12 50 23 | 4890 84




B E AT/ ETRS0RTE# 28, 145146 (1986) &¥l

145

PEREREZENCE T 5 SREOHTHER

s N i N

Elution Test of Metals in Industrial Wastes

Hisatake HAMADA and Satoshi AKAGI

i U & I
MEFISSERE» COUEE S TOREYIC R 2 HEE
OHEBEELE DT EDIIDOTREST 5,

HOE B R
EMCLICEUCHBERPE LIURT, A
EEEREI41T, BVICRAHEEE S
T2 b DIESRITRSE 1Bk A TH - T,

1 #KkER

DFTREAE030 5 LREE SO IBETH -
1o EEBEEYIR M —REREMIHE DR HKD &
B a o, BEK 2R L IR D & I3
NSl otz MREEEYMEERICKINT, A
MR BEY) 2 R U TRMRIC U 12 iR OB R EBE D
FE0.0032me/1H 3 iz, T OEFRO— K0
INDOKBBEHOBAVBZL NG, 3, 7Fi
IKEBIZTRTOBiED SHRE I N -1,

2 ARIYL

STRAEE1220 ) bEH SN 6 METH -
o 4 v 3 EOTRIROIBLFBROERBKO. 046mg/
| fEH sz, & 1 —ARBEEEWALEIE O B K D> &
2B anhis,

3 &

i RiFE122, © 9 bR SN OIZI3EATH
-1, BEMAREZOHEROFELHBOEES. ¢
mg/ 1R & NS AL IR A MR HE 2B AT, —
FYBEEMINTEED & A 055 O HEEBR ORI ERAL. 2
mg/1H a3 N, ZOBOBEOBILEIL64%TH-
1o

4 Ry oa
otrtEFELZ2o S B A NI DR 4 KBiETH -
7o A v X EOHFROBFEFEBROMKE 3 WAt 5
N, FEEREYESNERICRA S NITBROEL
SEA D EEK0. 80mg/ 1 HiH 3 iz,
5 I
SFRHEAEOD 5 BRI NTTDIX 3RETH D
2o ARKIFEBI OGRS OIE B ORBRRR
0. 10mg/ 14 I iz,
6 T
ARz T, IR s bR a5 T,
7 v iHL
SREEE 1010 5 BIRH s iz O BEH35
Bk, v DMBETH -1,
8 HEERLEY
RO R (RO FE R BE Y IRAS AR 00 2 L K By DML
HahktbrysonzFrepmEBahnic, Fi2—
RFEESNEEORYKP L IXF I VuezF L
il A, FrSsuanFLoE RS 4 Y
V- FETERINRTED, COXFEML HHT
FhIswnrF Ly REANBERYSRUMEOE
FUSFINTORAREEN S S, BERXF 570
oI F L LR A T EREI IO NS iy
BPEETAII ) — oL FERBEEL TN 5A,



146

£1 E E YW O A T K 2ENS-6IEE .
(BT mg/l)
o Uiy | #hiko N . , .
¥ filt é}%&{ ;iﬁ 1 o H T—Hg cd Pb Cr As CN Fe Mn C,HCI, C;_,(,l., CH;CCly
5 | B oW m| 3 3 3 3 3 3 3 3
£ . i | <=0, < =0, < { A A 5 .
a1 Bk it |<20.0005 | <c0.005 | <005 005 | <002 | <01 | <02 |<01
. ) 2 2 2 2 2 2 2 2(1)
_ 0.0005| <00.005 | <005 | <0.05 | <002 | <01 | <0.2 08
oot x| s om| s ! ! ! ! ! i ! !
<0.0005| <0.005 | <005 | <005 | <0.02 | <0l | <02 |<01
Gty | 1| s ’ ! L ! ! ! ! ! !
<0.0005| <<0.005 | <<0.05 | <005 | <002 | <01 | <02 | <01
Busmmg | 1| 2 : : ! ! ! ! o
<0,0005 <0.005 | < 0.05 | <005 | <002 | <01 | <02 |<01
it , 2 21y | 2 2 2 2 2 2
R— -20.0005| 0020 | <005 | <005 | <002 | <01 | <02 |<a1
T - BRI .
1 B | 4 4 4 1 4 4 403 4¢4)
Blilck MR B Kk | <0.0005] <0.005 | <005 | <005 | <002 | <01 20 | 13
| A 10 | 08
s hmmg |1 , oo w1 1 1 1 1 1 11 1
Mk 0| =0.0008) <0.005 | <005 | <005 | <002 | <01 02 <01
mE B mE | 2 , ) 1 3 3 3 1 1 1 1
<0.0005| <<0.005 | <005 | <005 | <002 | <01 | <02 |<01
MG - BT | , , i 1 1 1 1 1 1 1
NS % <0.0005( <0005 | <005 | <005 | <002 | <01 | <02 |<01
smok- g | 1 | shese| o ! ! ! ! ! L) 1
<0.0005| <0.005 | <0.05 | <005 | <002 33 | ol
2 - GIRAE ) L S 16(3) | 16{3)| 16(3)| 8 6 9¢4) 93
. T | | Ak fi|<00005| 0.046] 84 043 | <002 | <01 16 9.4
e AT 0.023 | 3.4 0.36 5.4 3.2
- ) % oB m| o1 2 2 2 1 1 1| 1
BOR | <0.0005] <0005 | <0.05 | <005 | <002 | <01 1 |<ol
P ) 2 3 3 3 2 2] 201
<20.0005| <<0.005 | << 0.05 | <005 | < 0.02 03 | o1
_ 1 1 1 1 1 | 1 1
EREMMNYE | 1 p p
e = § ’ <0.0005] <20.005 | << 0.05 | < 0.05 | <0.02 | <01 | <02 |<01
mags | B ¢ 4 4 4 a1y 1 4 4
AosnBy - el | 2 ?g o | K f-<00005) <0005 | <005 | <005 | 0.0z | <0 38 <01
® | Wity 2.1
P L N IREICh 3 3 3 3 3 3
Bk 4] 0.0007|<<0.005 | <005 | <005 | <002 | <01 | <02 |01
I ) 3 3 3 3 3(1)| 3 3 3
B W] o2 <0.0005| <0.005 [ <005 | <005 | 010 | <01 | <02 |<o1
mo | K B8 8 8 8 5 4 8(2)| 8(4) | 2 2
g x| K[ <0.0005| <0008 | <005 | <005 | <002 | <01 14 08 |<0.001 |<0.001
Btk T 0.9 04
oMo % |1 e om| T H |2 3 3 3 2 3 2 2
WA [<20,0005 <0005 | <0.05 | <005 | <002 | <01 | <02 [<01
mans | B B 126) | 11 m | n 11 9 9(2)| 9(1)
ré w | & KM} 00032]<0005 | 12 | <005 | <002 | <01 02 | 03
BHRKTS | 0.0020 0.26 0.2
12¢3) | 12(2) | 12 12 12 7 1! ey | o6 6(3) | 2
R |1
RRUERILIE | 10 B &k # 0.0011] 0014 | <005 | <005 | <002 | <01 20 31 |<0.001 | 0003 |<0.0005
0.0008| 0.010 6.0 1.0 0.002
mom k| O B3 3 3 3 3 1 3 3 3 3
Bk | <0.0005| <0.005 | <005 | <005 [ <002 | <01 | <02 (<0l |<0.001 |<0.001
maps | ® K13 20 2003) | 20| 13 17 16(4)| 16
i,%‘ o | 8K ] <0.0005] <0.005 | 0.28 0.80 | <002 [ <0.1 08 <01
Hatli ik T 0.13 0.5
8(2) | 8 8 8 gy s 6{5)] 6(6) | 5¢2) | 5 3
VEXHERMAIARIY | 6 @ oAk # 0,0007 | <0.005 | <0.05 | <0.05 003 | <0.1 16 | 31 0.0075 | <20.0005 | <0.0005
0.0005 09 | 56 0.0060
5 5 5 5 5 3 5(8) 5(8) 3(1) | 3 2
B sk # <0.0005| <0.005 | <005 | <005 | <002 | <01 11 1.0 0.0019 | <<0.0005 | <0.0005
0.7 0.5
E) () AoHFRRbRER. BEEAAEESEICE 5,



BRI NCEIRTENER 28, 147148 (1986) &

BEIFERFNTicHT 24 F 2

WzA aF

v L EHER

147

& DL (B175)

EZo Ml

Survey of Cadmium and Other Heavy Metals at Izuhara,
Nagasaki Prefecture(Report NO. 17)

Kimiko YAMANOUCHI and Takeshi KAMAYA
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Rl BUMOEERER S (B mg/1)
cd Pb Cu Zn
& - sd (A
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% 1) SRR B R AT CEM
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3) MEEND % 0mg/l & LCEhE
4} X DHERKEMECES U VRERL, n R

nEs, B—4 aFUKIC oW T OEELRILE 2 BhH, B—FLOEBEEIBIFE VAL, COfiice
WRT EBHTh3B, F A 0 LT ONT B R Fo 1R, 4T
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Water Quality Survey of Rivers and Ditches by Citizens

Hisatake HAMADA and Masahide MIYAMOTO

T L ® (<
MR I L B NERAKMEOEESE-E S 12
TA L, BRI EWTIRIRO PRI E T 5 Kkt
BYEOHELRELRIT VA, 2OL 5 iR
Wi - C, W] ClKEREE 2 EROEH 6 E
AKBIADEOFTKEZ2HELL S &, BARFE
fEEMZ LT IR s I2T 55 HAEFI60
FICRB U, RWMFERILC OSBERET 2D
EFEE - S ofgE R CFEF icemcB LT
¥hH, CORDEHZRNT 5.

RRERTOBLR

BHEEM] (LRI OJEEE & IR EEOET 2 L ©
SITAIE U (K 1 S8 JbfNE KA O RSt L
T3, RIGHO~y F &9 i iciRErT
W B TEMEO RS HEA I TZ DI AO O
L, BFIS0ES0M T B L T49% L, 8
EDAIH24, 000 TH 5B,

O 38R h - T, BTHZERN 82D
KEIZENL T BATEHEEOE L WED—
D2TH b,

20km

Bl B 2 0 0 ff &



150

SORE
EREIER RO EB Y TH B,
- H XA REEEALE - Huldim A=
- BigiEAS - EERMIE AR
- BT - BRI
- CO-OP A1

I T g TSN TRARIIE

Fiz, BOBBEIROLEBLTHA,

+ RIGELLVEHLHIE - RIGIRE R R ET
« EelE T A LN R ST - BRI BRI AR R R
- IFEHHTHEZEE S

EHBEE

CNETOERFENIRDEBHTH A,
(1) Z£OEH 2D+ OER

IKEDTEE « 287, NLEOHEIC DT DY
2=, FEHKO LBIERHROREORET, M
FIRHT &5 B0 MEORKEEB LS » 5.
(2) NG R CRESKOKEHE

HT PN D52 KB 0025 o BRICDU T AR 2 B (B -FK) 7K
EHE B A RIS T BOD 2HE,
KIS 2 figh> & %

==xq

R

H2 Xk H

(3) H¥nck3liioKEHRE

TR O FHER SRS L LT T2
N, BEo 2miiz#EEaL, £k alllorY
FE SR O T PR 25,

(4) ZFH=

5 R OKEHERERY b LI LItEE,
(5) stz

FEEHEK D L HE L EREZ DRI (KA . ATER
IR e DR B (B IR i O KEE, T4 Al ATk
FRILET DR 145 E) o

KEHERRE

wI e IKEROAKEFEMS 2K 2 12, ZOFHELS
Re#Rlic, FESKONEREERZ2E 2 07T,
AHEN614E 7 H308 0 AH BRI ORAE TILHEES « A
ot ah, DO & BODMEITE T X /5h - 12, EH
Nz L d 2 EEYEREROB/KEEZ 6N
fods, MEETCELh o1,

I K KB DK E %2382 3 (1)) BOD S5 T
HE, b 3NWIEE & Aid No. 15DEFEE | EE (4
FAEIEE) Tl 2mg/l, b BENTV A & CAiENo. 19
DIKEE (ERER) Td - 1o,

N

1

F5HT

KB

_____________



151

WMHOZH TTToWE @

76 g gL 0S<<| 0T | SV1 |pa—yrasrbea,
MEHOSHL HT1o0H b 08 2’8 g i) 0e<<| ¢'L2 | gae g1
NEHGIHT1H0906 2T 02 | 76 g ¥Lo|ges | ogr |orr | WM #®
87 | L6 L1 58 |ozz 961 | 291 o 66 g1 ¢ ¢ 88<] 0S<<| SOL | 09T | 4
Ge Z1 | 81 88 |7z 8ge | 0°€e el eondrd sz ' ¥8 | 96 I 84 pg<C| 897 | £2¢ W R Z1
99 | 78 0§ 881011 ¢LT | oo1 | W e 65 O | 11 |94 |Sve |o091 |ger | I #
76 Im| 9 ) 0¢<< | 6ST | 8¢ . y L6 o1 | ¢ 8L GS<<| 0T | 8%1 |
91 | 88 Al 9'), 08< | 962 | g'€¢ B AR e | LS | g8 L 8L ge<<! 882 | 1728 oL ENE I1
67 o1 | o1 6L |¥gE 671 | 821 | B b4 £'g 8L i ) 05| 61 o1 | Ui #H &
001 T°¢ 9G 0L |z CGT | 241 | fa v 01 0T | § 82 0S<<| ¥I1 |2Vl | g o &
oF | €2 22 0L 19742 88z | ¥ge Wxayv+ ez | 99 | 8% Z 6L 0g<<| 922 leee | T * 01
8 | &7 i 7L [¥el 8¢r | oer | A e 6 11| ¢ 08 0g<<, 211 |gT1r: M B 4
28 | 9% z¢ 8L g1 SST | €81 | puyg—, 9L | TF 8T (%L |s2ge | 0% | 191 .
38 0S 8 0L 08<C | v9Z | 9%e | oL xA 6T | L8 01 | 64 0<<| 782 | 962 B 6
v | 19 g1 L o|0ze LT | 081 | ¥ e 92 | 6L 05T | ¥L |9F 053 S 0 O O VR == N
ve | Z¢ LT 2L oLt 96t | 89T | (g ; £z or | 2 9L 05<<| €61 | ST | rmwwupay =
Pl | 69 Lz L8z I'1e | e Ws+xus 12 | L2 1’6 Z 0'8 0g<<| 282 | 828 WERCHER 8
gz | 27 11 A X SO | 08T | & e 82 | 06 I> | 2L 0g<<| ¢¢1 | Zgr | W W X
68 | 0°C 8T 9, g€ 08T | 76T | 1 ) 61 m |1 gL 0s<2| 0FT | 891 = oo
6z | 8% 92 8L 1982 1ze | opg | FEHEHA 0Z | 9% I'6 T 08 08<<| £82 | 028 # = 4 L
vs | g¢ 0 VLTl 081 | gL1 | B b4 0% 21 | 1 £8 og<<| 041 |2 | W H X
68 | S¢€ 57 9L |GLT | 0L | 6L | g 02 01 | 6 08 0S<<| 0FL | 6ST | g .
29 | LY 5z 2L 281 | ¥6Z | o¥s WExeau 6T | 89 01 | ¢ 88 0g<<! 018 | 818 | T B R g
89 | g¢ €7 €L (061 | g1 | oor | B M i 01 | 8 6L 08<C| Q6T Qo1 | I = XF
00T | S 0g ZL |gs1 §ST | 991 | o g2 LT | 6¢ g ) 05<<: €01 | §91
5T | o¢ 6 0L 0g<< | 182 | z2e | = 87 ey | 16 0 | gL 2¢ | €92 | 018 | Moo= | g
L2 | g% L1 £L 01z 0gl | 021 | # R LI | 7% 9 7L 08<<| 061 | 811
12 | L8 01 UL |ggr SO1 | 8%1 ' mm =y m o PL | 1T | ¥i<<|04% | 0ST | 91
el 01 | o1 9'g og< | 618 | ZeE LT | 69 9¢ g 89 08<C| 082 [ 018 | @ HWH | ¥
Gz | L9 01 aL |01 [ oFT | o1n | B ¥ 2'G 66 gv | el 211 | 08l | 8Tl
vz | 6 g 08 0S<< | DLl | L6Y | g go 5 ¢ o 65 | 1T €1 1 2L (168 | GFT | 04T | o -
T 119 ¥ 2’ 0e<< | 92 | 7’62 " # 91 — — 86 | 86> |11 | 0%e | geg ReEEY g
FI | 179 81 gL 91e S%T | 081 | ¥ N YA 01 ¥L 08| O0F%T ol | B B ¥
60 01T | 1 62 05< | 0CT | OFL |m 1 96 I 9L 0S<<i OCL | SPT | w T
I'1 0T | = | 98 05<< | 0’92 | g2¢ ) E RS g1 er | gL I T'L 0e<<| 112 | £0¢8 2 % 0 Z
LT 01 | 2 Ll 08<C | 08T | 01T |l ' & LT or | T 2L 0e<<| Ol | L1 | I & H
62 L6 L ) 05 OFT | 25T | w I'T T | 81 | 84 |[g82 | 091 | 691 ( ,
ge 68 4 9'g 0g<< | 182 | L¥8 L PT | 6 | g% 6 9L 12 | 062 | 0cg LR AT 1
0T | g6 8 §L |STT SZI | so1 | N B &4 L0 It | ¢ A og=<<| 041 | ®TT L N0 ¥ E
(1/82) | (/) (1 /8wy | o (me) | (Dg) | (D) ’ (1/3m) |(1 /3wy | Bu) | | (@) [ (0,) | (D) ’
aog | oa |ss | ¥ |imz my mw| FOF W NP og | oa | sg | H wE (B By 55 W | N
¥HEEEXYOHYLY IR OI2E



152

#*2 FESFKKEAEER

BOD

= ) & (mg/1)

e 19 Bt # (40732 1) > 520
@ | B (40¢301) 660
" B | Ty 1.0
K| BE| % OB (202730 D) 55
| Ty < 0.5
B o E A (2HEABE 6.0
Flom OB M (18BARE) 13
LB oa # 210
= 86
B & ® > 360
H: 80
K1Y B O# > 360
1,300

e T — X DT T B =>3,600
W BERCTRY >1,800
¥ o r X 1,100

ANEREIRR

BEFO614E 8 H20H o/ (25 A), FHEteE
B(6A), lIvEZENZT 222 (13A) D
2R TN 25 T2 R THHE %
EhEL 1,

FRINTIEaF 2= 8 5 LERNTIK
MELALN, BT TavPelE{&in
WA MIRO B L, RIS ey (B LIERTIK) A
L ABNT,

F 3 & L))

FEEHKIC L O OBERGEA TN ART, TR
HHE b DFTIILKBEOKER FFED 5 T HHEK
DKERFHIL, HROEEZIN TR LITE
%iﬁﬁb 712

SHOT EHMRER (FcEE) et LT, o
BIHXLOIIDICRIB $FRs SRl a0 g D
WRER T T A,

COREBHELT2ERTHAD, SHEEIDIES)
OEBILE Y, FHEIIGTTE~NS LS 2]k
MELD T EREET A,

RIEREO DGRV HSZED T HITOESE
REZAL, ChEOb e3¢ hItERL
TV BEETDH B,

TSRS 0k 5 2EEEENCB AL, P
BRESS 0 OIZDICEROBZRPED ¥ T LA
B A,



B E# A/ RFECiREE 28, 153--155 (1986) gl

153

HPLCIT & A $HB. RREFED 8

RERFEMAR - MR

EL R

Analysis of Antitussive and Expectorant by HPLC

Masayo KUMANO, Sayuri HANDA, and Fumitoshi HIRAYAMA
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PRAEBIIE (M), PISBIEME S LTIV 4,

'#5, DCP %< ME-H, CP, AA UL 91 £ 105
CTI3MGMEERLI-DEH N,

(2) g

FEAK, 242/ = (TN EHPLCH), 7o
E=7, vuokve, EHEE, KEELF Y YL,
&8 (OWIh R .

SEMERHE A A L AFHRREiE: 7N —5 4 G50 (Type
1)

(3) #RHE, Hi&

AF AL 7 4 L AELem XE X30em, 75
2,

[ = Al N A A B = Vv i

TRI ROTAR V

3 EEMRE

(1) 44 vaciutiigr 5 oY

FTLoN—F54 FGHEER Y~ 1 & hEEEHNK
T2~3E&L N, TNEHFTAHS L emD
= XICERY A, FEBICOmITLLEEL, 20
WerRtic 2 5 & CHEBKTL L BEFET 5, RICEL
FrE=o LK (1—20) 50ml%&iE L, NH,EzZ
A1, FEEKSOMITH 5 & 2T 2,

(2) EREgRoEy

ME-H 128mg, DCP 75mg, CP 25mg 2 EFEL, =
B % &b TKTL00mIZER T 5.

PIERERHED AA 50mg 2HERE L, # 2/ — L T100
mUCEERRE, O 1ml&24HL, 24/ =)L T50ml
IERT 5o

(3) FEiROHR :

FNEME-H 83mg, DCP 50mg, CP 12mg iz I
TAR, TaDLEENS g 2EFL, AT100ml

M
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WERT . 20078 & CIEE D LI, ZD30ml%
SYEU#E, BOSTEE (2,000rpm, 15536) 2175 .
EEERIE (1) X hFABU 2w 5 4 1B 5
ml 2L, K100m] THEFE, 0. 1NIREEL00m] CFE
W2, ZORPEEL0g, I NARELS ~ Y 2 4010
ml DV - 2R L, 4 o oForas0, 30,
30ml CZNZFN20HHHE, reer i BED
b, HARNEES Y Y ATHAKT S, v—42 1 —
TR - 2 - TIHE R EERE, PIEHEHEIR S ml %
ERgichnz, HPLCHEENR & T 5,

EERE S ml A UBERIT . OO 70 —F»
— MR ILIRT LB TH B,

# &£ 5.0g
H,O 100ml
2053

& Ik
P 5. 0ml 2B
EEREE e
| 12 0 100mi T2

[(0.1N HCI 100ml v |
|

etantid
NaCl 10g
1 N NaOH  15ml
i
| cHC1, 50, 30, 30ml
CES
|
I 5. 5ml

Eit #F7O0—F+v—+

HPLC 21
EEEE s v &5 7 D ARG
TRI ROTAR V
33 © UVIDEC 100, £ 254nm
# % 4 0 Finepak GEL 100
BEWAIE (X &/ -k 77
(89:10: 1)
AT LI 40T
R ¢ 1. Oml/min

BRES LU EE
1 A4 o ZFHBIE H 5 A
NH B % A 124 9 &z ME-H6. 4mg, DCP3. 75
mg, CPL. 26mg 22 { iR Sml 2@ L1268, # 5 ok
HFDRKDE2100,200,300m] & A, FHZFNHHR
DEFERTTV, HPLCIZEALIZ L2 5, F2iUR
THEY, FRODOBHERIZ—ET, HREOKOERL
100m]l THITH - 12,

% gncp
ME —H
2 * CP
2.0
._\.__,_—-.
Lo 9 " %
] i I
100 200 300 (ml)
K&

M2 HTLOKKREEEDDBLE

£, RO 01N EEE DR % 100, 200, 300m]
EWATHIZD, 100ml THRDITH -1,

B S ml #0. INIEEE100m] 1z A, 3.(3) @
#7 WBHIICH AT, LT EEOEBES1T  HPLC
HALIZ. AAlcid A2 ME-H, DCP, CP o EE
Hid#zheEh 0.922£0.005, 1, 79430. 003, 1. 046+
0. 002 (Wil LEFHERZE) CHIEL RIFTH - 12,
2 HPLC O

ODS3 (Finepak SIL C,q) DO# 5 u TIHENSE
Breh=hy- ) JEBREAWIZECSH, ME-
H&DCP DR, FRHTIEREETH - 12
B, CPOEEILS £ i iz,

RICAF L s DEZ N EEESFR—F AH
V-7 —3? (Finepak GEL) IHEEHEE % / -
W FLEZTI (99 1) BRLCET A, AA,
ME-H, DCP 4BE I S 243, DPC & CP 4
BARRDTH -T2, & L IBEEEEORKRE 234,
AL =N TR TFILKEIIAIZECA, X4
J= e K e T s 7 ORIEHES 100 1 DB,
B 3iC/RT# 9 AA, ME-H, DCP, CPOERS & &



FELOEL, MREORWY -2 pEshi,
21, ERUCEREME-HI. 28mg, DCPO. 75mg, CP

(4}

»

&
0 5 15 25 35

3 ME-H,DCP,CPO~OvT RIS L

# 5 & & Finepak GEL 110, BE@HIELE | MeOH-H, O-NH, OH
s { 8 : 10 [ B
Wil 1, 0ml/min, HE254nm
{L}AA, (2ME-H, (3)DCP, 4ICP
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0.25mg ZHML TEIR 2 A& ¢4, EILEZ
ME-H102%, DCP98%, CP97% Td -1,
SHFERIZE 2ICRTEY Th A,
ME-H 1394.6~95.6%, DCP99.0~98.3%, CP
95.1~94. 4% THME (90~110%) iT@E L1z,
RERKZREVBHE CRSSHRATRET UL D
BELREHPHERT2H P07, [NEREIIC
BIIARA2 ) ~2v ke UTGATE 3,

Z £ x ®
1) BRAEZBHRE | HwE - (R 0
H, 77-78, (AEFOS54E)
2) HEBEET, fb:fEikE, 28 (5), 286~290,
(1982)
3) BALEZBHEE S . WEGERE O

R2 4 H & R

(BT 3 g24 b))

dl - xFrxr . ) Voo Faas 4. Ll Moy oT i
5 AT Fadiie o T | i ol | FRR
(g) T5 (%) (g} T35 (%) (g) T3 (%)
0.0473 94.6 0.0297 99.0 0.6657 95.1
(2} 0.0478 95.6 0.0295 98.3 0.6608 94.4
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RIS D3 (58 3 )

B T - REEFEER - P

ReY 3

Analyses of Food Additives (Report NO. 3)

Tsuyomi BABA, Masayo KUMANO, and Fumitoshi HIRAYAMA

AHFO6 1R 12 AR T L 1o B SEIIY) O Midss
RBleo0Tt#HEd 3,

¥ e

Uy LHBANE (U v L62M8fK, 75T -2
b 2RREE) kYT 6AERRIC OV TREIEHI (Vv
) OREATT- 12,

i, DAL N TIRREERER (7o
YL L s a =), FAORIEIZ oW T IEER(EE] (=
AFUE, SaFUET LR ORERTS

sd3, ¥ KFICOWTIIEMSIELLA, TV
5H, WARIZ6 A, RTFIMRMATTREL, 4R
A SNz, WIZoWTIE T A, ' 6 (FEETH
LA 3T,

SRHES [RhORRME] (GHH%
) ICEL T -1,

o
L. A%
SlEid v v E L EOMBE RO, U 28OS B
Uy L G2AREEA23MED> 5 0. 09-0. 38g/kg (S50, 19

£

g/kg), 757 —<—2 b 28HH 50.64, 0. 75g/ke
i aht,
§ VAR AT D> £ 0. 07-0. 79g/kg  {SEH
0.46g/kg) BRI &A1z,
CNHIZDWTIIEREEREA L b D3 /ah -
AN
2. R EARFR
HAMEMEFISRARIL T e LAY g — s
miah, ZOEIFL1-1.8% (Fi151.4%) CTHEH
FEEER X1,
3. (L
WiLo>WT=aF B, =27 87 i FOBRE
BIT-100, SaF BT XTORE» LB
N1,
=3 F U 3R IZA0MRIEAR33R A 5 12-62ug/
g (¥i927ug/e) B3N, L Lads=aF
VHET I FIIBEOLDICLE TN TINA & A
LLINTEY, ZOMHEIIS-Toug/s bt BTSN
T 5o SEOERS HEMICH HYFRmanc b o
TN EEbN S,

X1l B & P O F MY B EHE R
i | ® B IH H LERE | RER | BEE i H 1l fE F 2% %
Yoy A 62 23 | 0.09-0.38(0.19) g/kg|  0.5g/ke
woE oA o s | 27770 2 2 | 0.07-0.75(0.70) 1.0
t | 64 17 | 0.07-10.79 (0.46) 1.0
MEFEEA Farresya—r | W Al B2 15 L1 -18 (14) % 2 %
= 2 F v B 5] 40 0 EEL T
woe A ST VBT RK | 40 32 | 12 - 62 (27 mg/kg| VHEL
EL( ) MIETE
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BIEHICH 1T 5 IEE S & PO TBTOHE

B sh= - ZH

Hih BN FE - VI R

Measurements of TBTO in Bottom Sediments and Seawater of

Fish Farms

Tsuyomi BABA, Nobuhiro MASUDA,
Hideki MOTOMURA, and Fumitoshi HIRAYAMA

it U & (<
I, RMEOPIBRIEIEON T EH KR L
B L 2 REBE MBI - T 3,
B, FETERILTEELROEZS L HERFPOD
TBTOOREZ{T- 12D THET 5,

v ] %

SEREL O EIEEET R AT & FIRE
FEBIREOEEET, 1 »Afic> X 6 #i (8
SEBP 5 s, FRESA 1) CEH LMK (2
mlE) %% 4RI,

SHHEERET £ YR Il (AERNE
Bl v %~ e,

5 2

AR O BIEROEMRGE, $RET CHE
FNS94EI21, 059ke, BEFN60LE 1T, 350kg b, EE
B TIIREFISAELIE I b Tk - 12, BHEA
ORISR & v F AT, HIEEREI 6
s A5 3ETH 512,

72, B2 X{LEYESEBEERROBREA XL
EYRTBTH I FTBTODE / v —~ R EHEY) v —
T, A0S TIETBT & TBTO O#&F1% TBTO
ELTHULT,

TBTO DEEREIL, EEBE TIIEE, EKE
bl hed -1, —F, HEHIT TIHEK» S
R a N h o o, EREEDPRIEOEB LS
B2 24 0 0. 20mg/kg, % DT 5> 50. 02me/kg B X
iz,

SRR Lo ERER I & b ek 8 -14m THIE
iZ@mL, Mo, mo o hEBEENOENRIZ A4
TANED-TED, HEEOERLUICOWERTH
- 1208, $TEREWOEE, FEEPRBOEL DS

E H 20¢g e

1% IEEE 2 %/ —)150ml
30RIEM

l sk P
A’
‘ ~N € UE

7K 500ml

e
WAL+ b0 L

¥

ik vy s 10g
7k 100m]l
~N 50ml X 2
N E L E

: lmm%aﬂﬁhmiﬁﬁﬁ
’\#*IVT*#(EISml

YNHENTY Ty T

D4 50ml T3

73— 471 C—100,5 g
@~&F 2 +EELF {90 1) 70ml

%Zﬁi@l
:%“]‘21:111'@?%2%@
~NFEY T oml

0. 4%KFBIEY F oo Tl e =D b e
I —F 0K 1ml

5 4rRE

7K 1 ml
~E

¥
G-C

G - C&ff
# T A 10%H—T 2 Hg
3dmmg X1.5m
B E.H#354150T
HHEF190C
YUY —HAIN, 40mi/min

1 EE &L UBARS TBTO i ik

0. 20mg/kegElan T h, thoRBELEDEORH
DIEVKEOHEELNEEEL b5,

2.5ml
10g

100ml X 2
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PRl AR 5 DESRBISHEERIC OV T

B W= - L S

Dissolution Test of Heavy Metals for Ceramic and

Porcelain Tablewares

Tuyomi BABA and Fumitoshi HIRAYAMA

U ¥ i
HAFN614E 4 A 1 HEAHERE S & /EssE
itk b, MEHRRESORBEESTE N, B
IR RNABOEERTH 0T, HRHE
BT sHNTHRES{T- 1,

il &+

ARFI61EEI0H, KAHREBFTEN OIS THLED
5 ATz O0FERH2 6 3 DR RR I A 8Y (I, FHIE) ic
DWW, FEROFE THBEERE ST 12,

SEbr LUEE
HIEREEEOMEL R 1 1TTT.
REFMIIFFEREEORE, 1 BEE T
10453 D> H24Rsfic7e b, MAER 8, v FEh
HEr, WK IDLAAEbsT,

1o, MAERES REES (RIERA © #10-20

ppm, b 3&30-40ppm) > 5 HEFIIEHERIC L 2 3

ERBRIIEDY, BEL L g1,
FRATFEERIA R 2 1URT s D, SAS00EEER263M

5 Lz St ah, 05 hiRREER
BAEA T b OWRICEEM TH - 10,

mpmEH s b DI OWTEENI AL LE 3
CEBHYTHs, BIGBAELELLTIESIZE
3MBFERE UTHRELD, 3Kk tEHELEA
2b i3 4 BET, tho sEEIic LTI 3R 1
W PESERIBZ 28 O 6 B, 2HEHES
AL O 2 ET, AUEEOERTE T
FHKREH -1,

T, BB INIAEBO—EH L3 OSE
(88, B8R, #F) SR EINIS, AR v A 3B
ahgh -1,

Plk, & hISRIAEL AR OO THRMAL R A
Biloil s LARMERIEA L L OB T EI2p, |
UREEORBRTE NI I B REDL T, £12, &
REERBUA R b S BFESIE CRBANEH T 2 O Bt
HOBERREBENBEICE N EBHON TN A,
—7, SEZOBROBRETHIBEL Ui ESROoR
ELDA 7 A vHOREVBIICL Y ErNe S T
LY, ChBRERO—>EEZALNTIND,

X1 BEHESNEEXIREOHINERIE

B AR AE BERB - & X

iy & Pl N e #

BT
4 % Bi R

B
(EBH )
10 EFH
(FEEPEA )
10 S AR E

H 8 i

B R B LAl
4 % BERR (35?%‘5 2.5 omy

FEll1LE

2.5mg/l | 0.25mg/] -

BER 11 1RH

5.0mg/1 0.5 mg/1 -

P
WEE | Btien =
24 RRIHEIE TR

BA (RS 25 em Al )

17 pg/em?| 1.7 pg/ovd -

Mg L usods A

17 ug/em?| 1.7 pg/on? -
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K2 MESNEROFEEERERSR ()

g BH AN Bllans ) HBEE -
oot h® e AT b @ H
A 3 _ _ 3
(17 ) (1)
B 86 27 15 128
(28 #» ) (8fESE ) (7 g (43 #» )
o 95 33 7 135
(29 » ) (12 » ) (5 » ) (46 » )
} 181 60 22 263
3 (58 » ) (20 » ) (12 » ) (90 » )
() FEEA LS 5emPl L TVERLILUED O
B: o« RELILEEOL O
C A2 SenEB T A 240D
£33 BESNEZOHRSHEANOELERE .
(BT D mg/)
8 | No. | Ba(em) | #Hft (ml) # 8 G A #
1 4.3 500 0.7- 1.4 o1 (ol (0.1
2 2.6 250 26 — 33 1.3-2.9 (0.1-0.2 0.3 ~1.0
3 3.9 430 54— 28 0.1-29 (0.1-0.4 0.3 -0.4
4 5.3 290 1.5— 2.0 0.1 (0.1 (0.1
5 3.5 250 17 - 22 {0.1-04 0.2 -0.3 0.1
6 4.6 390 1.3- 85| <0.1-0.3 (0.1 -0.3 {0.1
7 3.8 300 1L.6- 65| <0.1-0.1 0.2~0.4 <o.1
B 8 3.2 210 23— 35 {0l 0.7-0.8 (0.1
9 2.6 490 1.0- 1.3 0.1 (0.1 {0.1
10 3.0 170 2.1- 11 (0.1-1.0 {0.1 (0.1
11 3.4 200 (0.5- 26| <01-02 (0.1 (0.1
12 5.1 660 (05- 4.4 (0.1 (0.1-1.1 0.1
13 3.5 420 37- 1.0 0.3-0.6 (0.1 0.2 -0.3
14 6.3 250 (05— 2.1 {0.1 (0.1 (0.1
15 4.3 180 1.3- 1.6 {01 {0.1 (0.1
16 1.9 140 4.7~ 23 {0.1-0.1 (0.1 0.2-0.8
17 2.4 260 7.0- 100 0.6 - 9.6 {0.1-0.3 0.1
18 1.5 80 26— 26 {0.1-0.3 1.4 -3.9 0.2-0.4
19 2.4 250 {0.5- 6.1 (0.1 0.1 < 0.1
20 2.0 150 49— 70| <0.1-0.4 0.1 {0.1-0.2
21 2.1 230 1.6- 25| <0.1-02 <o.1 {0
22 1.9 230 (0.5~ 25 {0.1 0.1 < 0.
23 1.4 100 1.9- 3.7 0.1-0.3 (0.1 0.4 -10.5
c 24 1.6 200 44- 7.2 {01 15 -20 (01-0.3
25 1.9 90 1.4- 24 (0.1 {0.1-0.9 0.2-0.3
26 1.6 190 1.3— 4.3 {0.1-0.3 0.1-0.2 (0.1
27 1.9 170 42— 6.3 0.3-0.5 (0.1-0.2 0.1
28 1.4 70 {0.5- 10 {0.1 (0.1 0.1
29 2.0 85 26— 586 (0.1 5.6—-1.0 {0.1-0.2
30 1.7 120 7.9- 10 (0.1 {0.1-04 (0.1
31 1.5 110 66 — 550 4.5-39 (01-0.1 {0.1-0.9
32 1.0 110 5.6- 7.2 0.3-0.5 (0.1 (0.1

(FE)No. 1 ~3Lic2 00 T ik 3 M No32id 2 BB %15 - 17
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Analysis of Chlordan in Well Water

Nobuhiro MASUDA, Hideaki MOTOMURA, and Fumitoshi HIRAYAMA

T U &

T, B7 VERRCFER s hz o070 ick 3
RI% - BREOHERENEE T3,

oy s (B1) &, SR cEBEkss s
T &6, FEF6IE I AbEmBE RIS ED
AEEIEME ST SN, 3 5ITIIAMASE L
th, B7YERRHIIAEE Y L RIERichbh oo
H A

HEFNS1EE 6 A, EEEEEHEET TE 7 ) RO
7o F B FIIRAL, HEKEERT 2 EH
BREELIZOT, Z0FBHNE L FIIERIC>NT
WET 5,

R, Ry Ry
trans — 7 O F L H H C1
cis —ZFaNiFr Cl H H
trans — / F ¥ ol H o) Ccl
cis —/FZow Ccl Ccl H
TF e panwF s Cl - 0 -

E 1 o005 0O{eEEsE

#/ B

6§H9H

9 BE3043 | [ 2 i27R T No. 1 OHIE TH 7 v B
iz =y FEHFIC-200 (7 27 40%)
205U, (EE2RR LIS

115F © A BOKR T EFLEEFE > THEKD
ke q FREBL, FERIZEAL I DIERHH
AL,

178F L B EFER L, KRR 7 THEK R #ifE
~HEK (148 2 THHT) o

6 41083

By 4 FPEHAFFUORE (FH300~400m)
~FEKOEAFIER T, FRHFESLCE
WHEOKEHREETT)

6 H12,26H

B R & L RS OKERE

6 H30A

EHH R L 0 BEAE OKEREORSE, WHO
OEREIKD # 07 o OKEEHRE (0. 3pph) LT &
fhy, EPSEAERAEIE SR L, BERE LIS

4 | A &

SHEIS00ml 2~ F 4 2 50ml T 5 SRR S 5 #E
(2[) L, WAREES v v o Thikis, KDEME
L imliciBiElL, ECD-GC ORI E i,

i, ShoERIAKT, saerF L LUAD
BAMISTEINIG-ZOTI ) -7 9 7TRE
BEL 12,

7 a L Fr 3 IR T &) KO RERD
HBH, trans-7 9N F L, cis-r e AFrBL T
trans-/ + 7 o O — 7S TEEL, 0.01ppb
PROHIER & Ui,
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2 # XK

WA vk
®= B " BEGC-4CM (%*Ni)
FETAF t2%0V-1

UniportHP (100/120mesh]
15 A - ¢ 3mm X1.5m
# T LEE 11957

RHEREE 1250
Fry 07T —H= N, 40ml/min

R
FNHFKE L EBHEOST 2 202 75 4 %
B 3ic, MEREE4ITRUT,

FEAD L, trans-7 2 W F L, cis-P oA F

YE L trans-2 F v e SN0, FEF
Yo rEd Feis-s Fr oINS -
17

7o T ORE, trans-7 BV F L, cis-¥
PF L Ftrans-/ F 7 oD — S ERNC L
DERL, REOHBR2E1ITTLI

o> 5 6 BEREE, |HHE (No. 1) 02
0L T L iE9200pph & FRE T H - 1245, FRFICER
KUBEFEIT (No2) » ok anish- i,
a3, HEEHFKPO S a7 L EBE R S EERIC
HAhE, trans—/ o+ 7 00 {eis-F BN F L {irans-
7T OIRICE L, 2R 242700, 2900, 3600ppb

10 20 30min
3 7O0TFOHFRIOQTNTITA

DFFv s @trans-4 o 47 @eis-2 2L F

@trans-2 F 2 a3 Becis-/ Fr o



° 100

—

(BBR) Sy

50
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4 2000 Fo=

Th-ie FoHAMAEE0.75:0.80: 1 &/ 2o
T CRROEIE E—BLT,

FA, BHHHFTIZ2 Tppb & 2EUTHAD L1285,
BRI No. 2354 OFNo. 35 50.02ppb & HETIE
&5 HRH s s, BEFHFIATALTRL b, K
R FCHIukERAMUIZ DR L, BEHFF
EREORE L &S WERKPRBELTVE 0L
Bhni,

3 H#EEE, BIHA (No.3,No. 5~8) &,
BHL e HE R REEK L, ZRGERASOEE 3N A
IR (No. 9) 244U tchs, »whbd e § it
N1z,

it & 0 1TARER, BHGFF L 513120, 04ppb
LB OB Ehy, BUHESH 6T
Hahighoiz,

WHODH 14 BS54 ok ArEKkDy o5
DKEFLELL0. 3ppb ThH b, Bz A & HHELI T &
EoTiioe, KEMERET LI,

7 EF L, SEBERINL LR, R
DRIEEIC L AFHHE L OAREOIEYER & £ 6 i1,
BIHOREFER - FESMEHBDETH 5,

{mm)
i - CFFLrany
v @ trans-% 0 L5
| Bcis-ronzr
97) @ trans-~ F+ 7 o
B
- ’;? Breis-s + 20l
o ® rarFr (D+@+D)
]
"
e
=-1100 -
EHEY,
(ppb) ZoFE
Rl HKBOTOANLTORE ()
RA 1 6g0m | 6E10m| 6512065820
Hh £ No.
1 9,200 2.7 0.04
2 0.02 ND
3 0.02 ND ND
4 N D
5. 6 ND ND
T~9 ND

ND :0.0lppb LI F
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Water Qualities of Hot Springs in Nagasaki Prefecture
(Report No. 17)

Hideaki MOTOMURA, Nobuhiro MASUDA, and Fumitoshi HIRAYAMA
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#2 & = 5 i) = £ 3
No. 1 No. 2 No. 3 No. 4 No. 5
7 R ) mERBER hoEom R £ B R
i " " A RN e AT | A KEVINEAT | b SRR SR %E%ﬂﬁd\ﬁfﬂ] SR AR e Y
RO 5227 JbAHET 905-39 EHEE HHE50-2 Zl320F A PR EE 7041
R i} % Na—-Cl & R R &8, Ca—B804F
# K £ B d 61. 1. 30 61. 1. 30 61 2. T 61. 8 20 61. 11. 18
At M| BB - EA LA - E\ER MEBH - EE | B8 - eikER | A8 |mE
A= S IR B # R
pH (RpRH) 7.6 ( 7.6 ) 8.3(81) 7.7 C7.7) 3.1 (3.4) 8.3(85}
RE(SEHIT 17.4 ( 8) 84.0(13) 26.0(86) 63.0(27) 19.0 (18)
B & 1/min (@h5) AEAEE (A% 7.8 ( HH) 38.6 (BM™) (&)
WO (200) 0.9989 1.005 0.9987 0,.9987 0.9985
HRFETY g/kg|0.4262 (110 T) | 9.118 (110C) 0.2882 (110TC)| 0.3680 (1107C) | 0.6670(110T)
B 4 mg/kg
vt 0.8
Lit 5.9 0.1 0.2
Na Tt 125.0 2714 60.2 8.2 174.4
Kt 1.0 600.0 6.4 3.2 1.4
NNgt 3.3 2.0
Mg? t 6.5 165.5 6.6 4.4 2.1
Ca2™ 20.1 136.6 6.5 11.5 4.0
gr2t 0.2 4.0 0.3 (Cu2+ 0.4>
A3 4.8 (Zn27T 0.9)
Mp? T 0.6 0.3
Felt  Fedt (.8 0.5 0.6 0.2 14.1
2 S ] N 153.6 3630 35.4
F- 0.3 0.8 0.6 6.3 0.4
c1- 18.4 4959 7.6 8.2
Br~ 15.1
I- 3.9 (8,04 0.8)
80427 16.7 368.4 (H8O4~ 0.9) 32.4
HCO3 - 407.7 152.5 233.4 171.4 422.8
CO3? " 21.4 (Hy PO4~ 0.5) 36.0
B 4 F s E 443.1 5521 241.6 179.9 500.0
EC
Hy 804 (HAsO, 0.6)
Hy 8103 30.1 305.2 1183 126.1 36.2
HBO, 3.0 62.3 0.6 12.8
B E B ) 629.8 9520 440.9 314.4 747.4
BTN RS
CO4 26.4 36.1 22.4 124.5
H,S 6.8
& A ¥ O3 6566.2 9556 463.3 472.7 747.4
%o o \FETR MO K | O | B [T
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No. § No. 7 No. 8 No. 9 No. 10
= R R T = B R
et R TR A T MEVAVNGET | RRREMMER | gsEpEEbbEDT
641-1 FHTBRITS0-2) ) o0z 2l 320 B 1 320l
No00s | A ME N g8 g0, | B BFS. | nmemns
61. 11. 18 61. 11. 19 62. 1. 16 62. 3. 11 62. 3.11
M - WA | MESY B | AR, sbkEE | ROEL. BRE LR,
o KBk, bk ) MiEE
9.6 (9.1) 7.3(65) 2.2 (23) 19(2.1) 2.6 ( 2.6 )
17.5(19) 228 (19) 535 (11 84.0(13) 53.5 (11)
CBI7) CB1) 35.9 (A ) 44.0 (AW | FEALE (EE)
0.9992 1.012 0.9989 0.9998 0.9986
0.9242 (110C) 18.07 (180¢C) 0.9730 (108C) 1.867 (1R0TC) 0.4442 (1807C)
6.4 12.1 2.5
0.1 0.7
368.2 2119 7.1 14.8 7.6
1.5 28.0 3.5 14.3 4.0
21.0 1.2
0.8 1859 3.7 6.7 3.9
0.4 15620 7.2 1.0 2.2
48.5 0.5 0.3
(Zn210.1) 19.1 84.1 11.1
3.7 (Ph2¥+0.1) 0.3 0.1
0.1 27.0 7.7 33.5 6.5
370.6 5611 75.8 167.3 30.4
2.6
9.6 10990 6.2 21.0 11.0
37.1 (8,037 1.3) (803~ 1.6)
(BOy,~ 5.4) 0.5 (HSO04~ 80.6) (HS804~ 417.1) (HSO,™ 21.2)
17.2 699.0 386.9 1030 249.2
709.1 254.4
122.4 11980
866.3 473.7 1470 283.0
1.4 12.7 0.1
13.8 87.8 144.5 204.8 103.7
1.8 1.8
1251 17680 697.1 1855 426
73.5
2.4 4.1 0.5
1251 17680 773.0 1859 427
ettt EA ST | TR FERBYNER | RREMNERT | s REN R
641—-1 750-2 LA 316FH Z1 380FHh L0320 H
LT B BT e | BB DB, | R E K




RUEEEAENENAIH 28, 167~169 (1986) EH

1867
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Radioactivity Survey Data in Nagasaki Prefecture(Report No. 23)

Hideaki MOTOMURA, Sayuri HANDA, and Fumitoshi HIRAYAMA
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S tle CAUTVEF 2V T4 VEROES T L
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IR U2 WEN B FIELDETH 12,

4 ZTERMEBFEONERREPER 4 ITURLIL, BTG
{Bi35.58uR/T, F 0/ 74 VEEES %
DIBEITE LA 6 s h - T2,

5 43 (HI) PO EEOTR L REEREA
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T & 0B
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®1AAOR A HAHE (6 T W ®2 BB SRAE( 6 RRIE ()
WkEE | RHIEREE (p0i/1) | BT HUASEASIE (i)
O | HIER A | HEs
(mm) | A3 | BEW | BEME |(aCifm?) Wi | RIEE | SR
61. 4 11 171.6 | 24.4 7.6 69 4.0 61. 4 3 1.1 0.4 2.9
5 11 327.0 | 148.8 0.4 960 10.1 3 23 2.6 0.3 2.8
6 13 | 450.1 17.5 ND 52 4.3 6 3 2.0 1.3 3.3
7 13 242.5 4.4 ND 23 1.1 7 3 0.9 0.2 2.0
8 4 13.3 188 | ND 31 0.3 8 3 1.6 0.5 3.4
9 203.6 9.8 ND 16 2.0 9 3 2.2 0.9 3.4
10 6 79.5 14.8 7.7 38 0.7 10 4 2.3 1.3 3.2
11 7 254 21.4 | ND 79 0.7 11 3 L7 0.7 3.1
12 8 69.2 | 51.7 6.2 190 1.9 12 3 2.8 2.3 3.4
62. 1 8 1442 | 309 | 13 90 2.6 62. 1 3 1.6 1.1 2.0
2 8 71.4 | 34.5 9.6 84 L5 2 3 1.4 1.1 1.8
3 14 228.1 177 | ND 96 2.6 3 3 1.4 0.8 2.2
ND { HHIESTHMEED 3 5% F 2 b 0 FRYEE | 21t

F3 FEK-BER TEEOL SHEEE F4 TREmEE
HMEREME (aK) # A B |HEHE@ER/M)
z H 3z % B Hb B 8%
S 1l B 7
61. 4. 7 6.3
E B (0~5em) | NEITEL 1 304 mCi/km?
5 1 5.6 (Min)
I % (5~20cm)} 7 1 267 o
~22 | ~6.7 (Max)
BER(SAS) | E & 2 0.9 pCi/g (%) 6 10 .
£k Cigrk) ” 2 4.5 pCi/l
7. 4 5.8
4 R (HEM ) # 2 1.0 pCi/g (%)
8 4 5.9
¥ 2 ) ” 1 3.3 #
9. 2 6.0
AT LBy ) s 1 5.1 %
10. 16 6.0
KX B » ) o 1 1.9 ”
11. 10 5.8
T4 Y (HEEHS) | B¥EEEIT 1 2.6 %
12. 24 6.1
74 )| & B W 1 3.0 #
62. 1.30 5.7
vaEA( v Y B K W 1 8.9 p
2.24 6.1
3.16 6.3
¥ i | 558




169

pCi/i
160

L

140

1201

1001

60

40

20

BI1 FRAOHKSHEE (pCi/t)

mm mCi/km?

S00r 0—® LI TR 1°

r k[ K B
\ (EWEEagE8~  °

400
300~

200

100

B2 XEKBICKEBHEKDE SHEHEE (mCi/km?)



170

RIGIRHENFUIEATR 28, 170~171 (1986} &K
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Pesticide Residues in Foods (Report No. 17)

Sayuri HANDA, Masayo KUMANO, and Fumitoshi HIRAYAMA
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DEFEMTH B,

HEFZRUER
1 H O

(1) %3¢ .- B

RAZREFIPEBAL ICREEOHS - B 1558
K331

(2) 4%

BHATHEZ SN TV ATHIRE (BIGH 1, 357
LANTT 1, BER 1, S ARAT 1, AT 1, @i
L TIEER 1, BEIES 2) 104k,

2 T
EEENTERE", ACACHEY RO A V2 o Fleo

X1 BRPORFEREBHCELUF LK)

W BB I U,
3 BWAEE

BRFEECGE S EBAEENTED 6N T AR
RN M RIETARIC L ABEERSED LNT
WBTPN (a0 fn=i), H84 FIT2T
REZ2T-1. BEEPIETALLUTOEBD T
HA,

(1) B - =

BRIEFRAE (BHC,DDT, ¥4 v Ky, =
FUl, yeoixoov—h, Oafk—, 7
Fl, AT EFR—n, TPN), #—/3x4 NRERIER
(NAC) Borhhns o 7

{2) 44

BRIEFRMRE (BHC,DDT, ¥4 A K Y »y ~F
2 70— )

(BAT ¢ ppm)
R A 37 X -y BHC EE R I (N N 1. ¢ BHC F R
143 H 1 N D ND O 2 ND ND
BB o® | 4 N D (ND~ooy | B P Al 2 N D N D
B E B e 2 N D N D = | 3 N D 0.001
ey 2 a0 | oo | X R |8 (SD0.001) | (ND0,001)
P 2 ND N D 35 A% 2 ND ND
AL A | 2 0.001 N D v o4 oz | 2 0.001 N D
A jal o 2 ND ND £ x 2 N D ND
T |2 N D N D
5 33

OO ) ERERY,

{7 © ND 0. 001 ppm A7
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(BN © ppm)
ik B H C D D T # ok VS -
&G | a- - 7- J- - PP/~ | PP'- | PP/~ A— )y ol Py

BHC | BHC | BHC | BHC BHC | DDT | DDE | DDD | DDT
1 ND | 0.001 ND ND | 0.001 ND 0.001 | ND 0.001 ND ND 3.2
2 ND | 0.001 ND ND | 0.001 ND 0.001 | -.ND 0.001| 0.001 | ND 3.3
3 0.001 | 0.001 ND ND | 0.002 ND 0.001 | ND 0.001| 0.001 | ND 3.3
4 ND | 0.001 ND ND | 0.001 ND ND ND ND ND ND 3.1
5 ND ND ND ND ND ND ND ND ND ND ND 3.3
6 ND ND ND ND ND ND ND ND ND ND ND 3.2
7 ND ND ND ND ND ND ND ND ND ND ND 3.2
8 ND ND ND ND ND ND ND ND ND ND ND 3.1
9 ND ND ND ND ND ND 0001 | ND 0.001 | ND ND 3.5
10 ND ND ND ND ND ND ND ND ND ND ND 3.2
iy ND ND ND ND | 0.001 ND ND ND ND ND ND
mem | NP ND ND ND ND ND
~0.001| ~0.001 ~0.002 ~0.001 ~0.001 | ~0.001

MATE 0 - VEEEERBCETEIN TRV, AEYHTARL TV AREEE TH S,

{7 . ND 0. 001 ppm A:i

4 %

B REOBHC KT + VP A EERHR1IC
T, BHCIXF v Xy, LA LA, KB, V&b
L Z2NZN0. 001ppmIBEREH aNI, T4 K1) >
i, F ey, AZ, KiED 50, 001ppm BEHRH &
i, FEERE 1 MfEH 5 $0.001ppm MR Az,

ZDMOERIERERBER I — v A 4 P REIE
BRI h -1,

B E o FiE, KRS 2ppmiEiahross, #
OEEEIITFHE 2ppm LT Th b, HEENTH -
1o

HHUOMERERE 210RT. #B-BHCIZND ~
0. 002ppm, #-DDT iE ND ~0. 001 ppm T#H FN10

Bk 4 g e, Fav FI id 2 R
C.001lppmigH 34, ~ 74 & o — iR s
= 7la
B - RERCGHHOBREE ST HKE
ENT, HIELEOETH -1,
z E X ®
1) BHEEREE404%T (FRA46EIZHAZ0H)
2) Official Method of Analysis ACGAC 12th Edi-
tion, 518525, (1975)
3) REEEEE, fib BEBIESE, v by 4
v A, 141~145, (1980)
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Epidemic of Japanese Encephalitis in Nagasaki Prefecture (1986)

Reizo MATSUOQ, Youichi KASE, Makoto KUWAZUKA
Yoshihiko UMEHARA, and Kazuto NAKAMURA

i L ® i<

HEzH 2 A% (LIFAMEMEYT) BEF
HEOFERHER D IXR 1ICRT L8 0, IRFISSEDR
WBEERID 2, BE0-0ZEETH D, HF6L
FELFIEWDIBHR D OFETH -2, —7, KEIT
BT EEEBRECENTHREL T h, 28
31 BoREICIEE -1,

W, IOLIINEBRESDE{EELTNS
L i DnTid, BARICBITAHRY 4 v DR
et 4 J MICREREEWR N LItk B EERLD
Mo, LLighis, SERTEICIY A VRS
WDHBRL, [LZBEOHMY 4 v 2mEe (LTFH
FRGLLEET) WX hBBINA L b6, FRDY
~RA FRLDNWTIRGEELBEELITER
Ly

BT, #x PAEERL CEMERAEOHER -
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FEw|l e RFER | E X | & B | ERE
S.41 | 2,017A 127A| 8.52 5A oA
42 771 43 53 88 9
43 369 20 54 86 4
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47 22 1 58 31 1
48 70 6 59 25 2
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50 27 1 61 38 1
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Rk REHEBEO BB HHHEERR

S. 614F
W | BRE HI # & M (x) 2—ME 52
B [ 8% | <10 10 20 49 80 160 320 640 |1,280 | 2,560 B % iﬁ;ﬁ %
7. 31 30 30 % %
15| 30 27 1 1 1 10.0 100.0
241 30 13 1 3 1 2 3 4 2 1 56.7 92.3
8 1| 30 9 1 4 7 8 1 70.0 65.0
12| 30 1 1 2 1 11 9 4 1 96.7 55.2
221 30 4 11 12 2 1 100.0 23.3
9 11 30 1 1 3 12 11 2 100.0 6.7
11! 30 1 2 9 14 3 1 100.0
i 2490
F3 EBR-EFHRBEOHETHIERH RGREEE S. 614F
R HAAH 7.3 7.15 7.24 8.1 8.12 8.22 9.1 9.11
o EOH # 20 100
] T 80 100 100
= H 90
I & 0 10 80 100 100 100 100
i H 0 100
1 = 100
A B 100
= i3 0
T 4 a 10 100
X = 0 10
B K 100 100
I X 2 -ME B LA BB R e
F4 RALREEORRKHREEERR S. 6162
7 I
HHA BB | <10 10 20 40 80 160 320 640 (1,280 | 2,560
8. 6 15 10 1 1 1 2 33.3%
7 25 7 2 2 4 3 7 28.0
8 9 1 3 4 1 100.0
12 8 2 1 3 2 100.0
it 57
£5 B B 8 F R &£ S. 614
% 4 mEHE (HIHEE)
E B | Es | B BRAH | & 7 | THER
B HEiE 5 A% 14 B 16 Hf&
O HEW 72 8 21 v i 10 A A
.2 <10 X — _
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Surveillance of Infectious Disease (Report No. 3)

Isolation and Identification of Entero Virus

Makoto KUWAZUKA, Youichi KASE, Yoshihiko UMEHARA,
Reizo MATSUOQ, and Kazuto NAKAMURA
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Outbreak of Dysentery in Nagasaki City in 1986

Hidetaro NOGUCHTI, Keizo KOGA, Syuzo ISHIZAKI, Seiichi UEDA,
Takuya MATSUMURA, and Kazuto NAKAMURA

The outbreak of 46 cases and carriers occured at an eastern district of the city during 75

days between July 1 and September 13.

The agent was Shigella flexineri 2a isolated from “ Toppo-Mizu” a spring water in the

district.

“Toppo-Mizu” springs from underground of the neighboring residence and has been drunk by

limited persons for a [aith since an old time. The source of the water contamination was not

yvet found despite several surveys.

The group and the serotype of the agent were the same as those isolated from the cases and

the carriers. Every S.flex. 2a isolated from the water, the cases, and the cerriers was resis-

tant to serveral antibiotics. Some of S.flex. 2a isolated from the cases and the carriers dissoci-

ated in the drug resistance test of aminobenzyl-penicillin, chloramphenicol, tetracyeline, and

sulfisoxazole after subcultivation.

Key words : dysentery outbreak, Shigella flex. 2a,
tion.
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Biological Survey of Sakai, Fukanomi, Yamada and Nitanda Rivers.

Benthic Fauna and Fish Fauna

Syuzo ISHIZAKI, Takuya MATSUMURA, and Kazuto NAKAMURA
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Isolation of Salmonella tiphy and Salmonella spp. from

Urban Swages and Streames

Keizo KOGA and Kazuto NAKAMURA
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# 2 ICE B Salmonella B HPRL, 22 3 ({CFRIRM S. montevideo, S.peratyphi B, S.bareilly , S.

EYpEH S (EEREEREEE ) 1k 2 BE D Salmonella tennessee 12 3MRLLEBH SN T Y, S.tennessee
R %2, 4 CEANBRSHIRER 2R & PR AMBRIIBELS ORI N T 5, 2
EFEH 24 Salmonella®d %, S. schworzengrund, EEHRKEED S 5 5. havana, S. enteritidis, S.



197

typhi 2BR < BRI pEE SN, T LEBROERE~ BOBFMLT NI, S. schwarzengrund Tl 7

DIERBTR 0TS, FSHA4 20, 27700000 2%HT, S

RANFZHEE T, FA—EEE] 42 DESDH typhimurium TIEZ B3 L7 2 =T — )L, 7 h 54
S2olEREBINTHAIEHKD S b S, A2 )y, B v cy T 2B ESED
schwarzengrund J2 I8 S, typhimuriuvm 2O TRV (5% £

HicEnTED s, ZOMOEE T, 12iZE

®14 XA X I HERE R

FA Y Y2~ EM,L.OM | PC,EM | PC,EM.|EM,LOMPC,EM,| LCM |PC.EM,|PC,EM, i
BOm LCM LCM LCM,TC|LCM,CM &
85X LCM.8X| KM,8X iTC.8X |TC,8X 83X |KM,8X |TCEM,SX
8. schwarzengrund 2 1 i 2 8
montevideo 3
paratyphi B 2 1 3
agona 2 2
typhimurium 1 1 2
tennessee 3 3
livingstone 1 1
bareilly 3 3
mbandaka 1 1
tompson 1 1
othmarschen 1 1
chio 1 1
infantis 1 1
newport 2 2
kentucky 1 1
litchfield 1 1
chincel 1 1
miyazaki 1 1 2
senf tenberg 2 2
it 24 5 2 1 2 1 1 1 37
PC I X fh)di EM ! zyzavsi - LCM (v aefi
CM [ Jossgs=a— TC I FhoH1409 KM : Tilgh+ =412

Sx L ANToFH S~

EHE L 12348k DT ~ Tt AT & MK FE LU ICBERICE - TEEHDH, TLOHE

W, FRALCERIOS by aev vy, oo HECRUSHENTED 5N TV 5,

TA L, ANT oV FF S T, BT LA OFHE TN ARH L DIRHEEL L, FFIC
GNIERE s n L7 220-0, 3YRFL, B o s gk -1op8, &0 8 kiR
F Y2 sAMTH-TIH, S typhimurium D 1% K TOEMRTRIGEL TV AHEBETH Y, HENIT
TR 09 A7 22— WiciBIEER LI, < HESPRELIE, RBIKECEHIENIGE

SN, FRIVAL YL, BFRLLL, €T Stztzeie, FAKE, s, BEIED-2 21T



198

E—Epdh s s Bhn, OO EIERiEIT AR
T, BEAOF - FDBTHEOLDIZIE EFbh
foh, ME U YT 28 E5EBOESTREICHESD
sHhpiH B LB,

& £ X #&
1) BE 1ERB D /NEIiE#si AlBF 7 2B OHEER
W, BRIESEENERSA, 16, 180 (1976)
2) BB MR, b &K NANRBY 2B
7 AWORETAE, EHRESENERER, 17,
136~138, (1977)

3) BB IERB, b EHTRK, ANz A5
7 ARMORENME, RBEEEAFTER, 19,
138~139, (1978)

4) RE TEME, fib EE K, NG 257
7 AR OHENE, REGRGFLENAEWIER, 20,
163~165, (1979)

5) R BE, R BF v AMERE Y +—H 2
DOFTHE-1 » L 4~ EHORIREOMR{E E TK
B oAb 0EF 7 AEORE, BARNE
Zk, No6, 22, 313~323, (1970)



RIBSREENEFRFER 28, 199—202 (1986)  &H}

189

BRHICBITA2H a0 8 —K‘z Ly =7 OIFERERE

aE E= o
il i

£H AR
- MM 2t - A A

HFOZ KRR

Isolation of Campylobactor jejuni/coli
and Yersinia Spp. from Meats

Keizo KOGA, Seiichi UEDA, Hidetaro NOGUCHI, Shuzo ISHIZAKI,
Takuya MATSUMURA, and Kazuto NAKAMURA
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