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Isolation of Escherichia coli that caused diarrhea in 1892 — 1993
Kimiko KAWANO, Nobutoshi JO, Rika YABUOSHI, and Toshitaka YAGI

For the purpose of investigating the distribution of Escherichia coli that cause diarrhea in
Miyazaki Prefecture,we attempted to isolate the E.coli from random samples of diarrhea suffer-
ers, traveler’s diarrhea patients and food poisoning patients in the prefecture in 1992 —1993, And
we also tried to detect the F.coli from cattle which might be the most important reservoir of
verotoxin—produeing F.coli.

As a result, one strain of enterotoxigenic E.coli(ETEC), one strain of verotoxin—producing
E.colifVTEC) and 13 strains of enteropathogenic E.coli(EPEC) were isolated from 133 feces of
the random samples of diarrhea sufferers. Of 13 cases of food poisoning, § were caused by ETEC
and we also isolated 3 cases of ETEC from 5 traveler’s diarrhea patients. While, from 283 cattle,
4 strains of verotoxin (VT)-producing VTEC, 37 strains of stable toxin(ST)- producmg ETEC

and 4 strains of both of VT and ST-producing E.coli were isolated.

Consequently, we considered that enteropathogenic E.coli were distributed in Miyazaki Prefec-

ture, and were important pathogen for diarrhea.

Key words

: Escherichia coli, Enterotoxigenic E.coli,

Verotoxin—producing E.coli, Enteropathogenic E.coli
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ORERRERET 2. FLNoERELERBED
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MEteHE

1992 - 1993 I EIFE A O/NERHB L U CHE
INTBAETHBEE 1336, BHRTETHEEE
56, BLUEHAhEI3EATOREELMEEL,
THRIFEHARBE MR EIT-7c. %/, 1993585 —10
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1. 1992 — 19935 D FHIFHEKIBEE O HRI
BhETIII3EHD 3 EHNETECICL 5 5D TH
D, FBIRITETRES S 2T 3N SETECH
Ml sz, SR TRESE 13380503, ETEC 1 #,
VTEC 1 ¥, EPECI3BM R 3Nz (Tablel) |

Table1. lsolation of enteropathogenic E.coli
(1992-1893 )

Group food Traveler's Sporadic
poisoning diarrhea diarrhea
13 events 5 Samples 133 Samples
ETEC 3 3 1
VIEC 0 0 1+ (1)
EIEC 0 0 0
EPEC 0 0 13

% Bacterial pathogen wasn' t be isolated. VIEC infection was
confirmed by serological test (Tokyo Metropolitan Research
Laboratory of Public Health).

2. Eh oD TRRERBGE DS HE
HIZOWTIREBNEY 2830 SN0 ER

(VT)EEHE. coli 4 ¥k, STEEAE. coli 3T#k, VT LSTD

BAEEET BE. coli N TSI N7z (Table2) |

Table2. E.coli isolates from cattle

Number of cattle 283
Number of strains 4
producing VT only

Number of strains 7
producing VT and ST

Number of strains 37
producing ST only

8. ABLUHENOSEESNI-VTECKHODHR

AL BRI VTECOREN L IMER TH 50157 -
HT7T&d-1eh, SEFN S OMBE ORI
Ihilh-te. SHBEDOS> 5, ADOVTECEMNS
S DEES N BMIERIZ015T:H-DA T, AD oM
SINELVWMNEHOLONBN -T2, Fz, S D
VTELEDT / 11OBMNVT & FIIcSTpaEE LT
W(Table3) .

Table3. Characteristics of VTEC isolates
from people with diarrhea and cattle

Origine Serotype No. of strains Toxin

Human 0157:H7 1 VT2

Cattle 08:H10 1 VT1
015:H-% 1 VT2
0126:H4 1 VT2
0126:H21 1 VT2
0136:H12 1 VT14-5Tp
0136:H16 2 VT1+STp
0157:H- 1 VT1+STp
0167:HUT##% 3 VT1+STp

¥ : Non-motile, #% ; Uniypahle

4. ANBLUHEI OHHESNI:ETECH RO

ETECH Bk 12 Table 4 TR L. ASEE
BT, 06:H16 (ST+L T @) |, 0169:H41(STEA)
DENESERoN. £/, BREEDICHEER
FERFCThaA~OBEELERNT L& 25,
Nol @06 :H 16 @ B A Colonization factor antigen
(CFA)/IIAFHEDZ L0, HA/ Y — Vit X D RE N

UL LIhD R OBEBERF IR TE LS - 7.

—%, ORI NTSTREEAL, MERIZE
BEIC AN SRSOERERDTTANS &L
DS NAETECIER & —FH 3 5D, 015:H-&
0159:H-7213 T, #hizADETECE 3R 3 MR D
bDTH-t, FLINEFTHEPHEOTHIRERRE L L
THESNABEOIEE & A HEOSHkIZ—3Ed,
S S PHROETECOEERFTH 2 K99, KBS,
BTP bLEETH » 7« (HIRPUIEER)  #E-T
SESEEL 72 DETECERIZ, HENCEREEET S
DAPEZICTHAT ZECITENE DD RETH B,

Table4. Characteristics of ETEC isolates
from people with diarrhea and cattle

1. Isolates from people

No.  Seroiype Origine Toxin CFA%
1 06:H16 Food poisoning ST+LT  CFA/II
2 06:Hi6 Food poisoning ST-+LT
3 06:H16 Food poisoning ST+LT
4  025:H42  Food poisoning ST
5 0115:H42 Food poisoning ST
g 0169:H41  Traveler’s diarrhea ST
7 0169:H41  Food poisoning ST
8 0169:H41  Food poisoning 5T
9 OUT:H10  Traveler’'s diarrhea ST

10 OUT: HUT Food poisening LT

% CFA was determined by HA patterns.



2. lsolates from cattle

No. of . No of
BELebyPe strains ferolyoe strains
(ST] 028ac or
01:H27 1 0136:H- 1
01 :HUT 1 OUT:H2 3
015:H16 5 OUT:HT 1
015:H- 1 0UT:Hi6 1
018:H2 1 OUT:H27 . 1
025:HUT 1 QUT:RHUT 5
026:HUT 1
0119:H28 1 (ST+VT)
0136:H16 2 0136:H12 1
0142:HUT 3 0136:H16 2
0159:H28 1 0157:H- 1
0159:H- 1 0167:HUT 3
0112 or
0144:H7 2

5. AMGEFRIERED S5 S N EPECKIZ DL
T ;

AR TREEE D 58S N /-EPECE#4 Table
5ITR Uiz, &R & LCid 018, 086a, 0111, 0126,
012878 EBH STV 4. FERTFIHERTEIIV
FeOMBERIFABRO S THREL TV A, BRER,
DTHIRREDORIPRI A% 2 2 & THBEOR
EORERBE L EZBZAIC{ WAl b H -z, BRRIICITR
BRFORMNIUBETHAS LEbN S,

Pk &3z, THEERBEIZ, AdhE 8%T
HIE, BARITEZ LD E LMoY S 3. &
FRREN S b BN ERIZVTEC,ETE CEAS 5 Bl &
N2EITHB, 2hill, FESBENANELRLT
AR ETNE S DD R OREGES S & 25 TH B,
ZOW, HREANEHC, AOHGOIE~ESL
BRTEZMINEEL B S5, SEBROEEMET
T, EFHIIOWTHEBEALRETE -7 &
DI EIDVWTIIERDOPETHA 9.

Table5. Serotype of EPEC isolates from
people with diarrhea

Serotype No. of strains

018:H7
018:H12
018:H-
086a:H27
086a:
01114
0126;
0128:
0128:

el = B B T o RIS N,

it F=3
BREMEARE LT X o kil MNe R BB ek,
BENANRESRE, ERHHEMSREE VY5
EIEZEK, 25U ERSRFEEREFTOERICES
Wiz LEd. 1, VTECOMBENEE % LT\
Eofaighy, BEGEPEE XS - e RE#E
B REEBRE I+ PCRICOWT D5 2750 -
ENL TR R — R e s - LE T
@
1) BAAE R A RS | SR
R REREERNTESE = 2 7V, B TRhEE
WHFEFTm S, 1991.
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An Epidemic of Acute Hemorrhagic Conjunctivitis(AHC) in Miyazaki Prefecture, in 1993,

Syuji YOSHINO, Seigo YAMAMOTO, Kyoko OHURA, Koushichirou MIYQSHI,
Rika YABUOSHI, Toshitaka YAGI, Kazumichi HARADA, and Tatsuya YAMANAKA

From September to December 1993, an epidemic of acute hemorrhagic conjunctivitis( AHC)
caused by coxsackievirus A24 variant(CAZ24v)occurred in Miyazaki Prefecture. Four sentinel eye
clinics notified the 468 cases to the Miyazaki Prefectural surveillance center in 1993, This report
will present the results of virological and serological investigations of the epidemic.

Conjunctival swabs were collected from 37 AHC patients and paired sera were collected from 19
AHC patients at the Miyazaki Chuo Eye Clinic. Paired sera were examined by neutralizing tests
on each representative strain of CA24v(EH24/70, Chiba/89, and Miyazaki/93) , In addition, pre—
epidemic sera collected from 240 healthy residents of Miyazaki City were examined for neutrali-
zation antibodies to EH 24/70 and Miyvazaki/93.

Of all the viruses isolated, 29 strains and I strain were identified as CA24v and Adenovirus type
3 respectively. CAZ4v were isolated most frequently in RD—188 cells, followed by Hel.a and
HEL cells. Of the 19 paired sera, 5 showed fourfold or greater rise in neutralizing antibody titers
against the CA24v. Of the total pre—epidemic sera surveyed, 3 (1, 2%)were positive to Miyazaki/

93 and only 1(0, 4%)was positive to EH24/70,

These results showed that this epidemic was caused by CA24v.

Key words : acute hemorrhagic conjunctivitis, AHC,coxsackievirus A24 variant, CA24v

X C&Ic

SR ES © Acute Hemorrhagic Con-
junctivitis(AHC) 2 Z DEZPRTEIICHIHE L
IO TRWVERYO®, BBICHEL, BF BRE
HhM - TRETHEE S TIRESETH 3. OB
KR, FCZyFuvA Vv ATOREV) a7
YoF—UA4 VZAURERKR(CA2V)D 2 DD
ANV E>TRIBZENMONTED, FHETIH
EVT0H197T14Elz, CA24 v f)*‘l%ﬁﬁﬂ:%ﬂ"gnﬁ&bf
SEEIhTWA, F, IhoovAVRICERT S
AHCIZ, 757/ U4 NVREIZ LS HIM%EH - 75T
W AR5 9s - Epidemic Keratoconjunctivitis(EKC)
EEERBICERI D ZId LW EWVWS T E b, TS

A=Y =77, AL THEZEOBSSRRE
H—=RA 5 AL B EERROEE, HEAKRHO
BEEENERINTHAY 2,

1993FF O EREBRYE Y — N1 5 » AERICL B
&, BR4AOOBRMESL SHE SN BEHIT 468
ZIZDIRY, FEWMBITIRIS~I9F NSEDOYMEL &
EDTWVAE(Table. 1) |, 7, BFETIZBENI
FEDRNC 4 ~ 5 FORITHEE - TV ED(Fig. 1) ,
SEOFITIZENICATHIRITEBRICBRE I
FITTdH - 12,

e i3, SHORRITCAHCOBEIT A DIRBRE
LSOV D, 20BkDCA24v 25EEL, 37T2DH B
1940 58 BN R T IME % WV TCA2 v OB
THBEH24 /70, TEETHEES N 7zChiba/89,

WY A VZH B EHEETT COEEEER UERDRmEEE T RER AT



4 E DRITTHEE U 7o Miyazaki/ 93D & 5 ik 1o 4
T2 PRI OB AT - 72, X SICFRTRIOMmE

eye clinics in Miyazaki, 1993

2408 % \WTCA24 v 239 2 hibi R E R iR &
HEL-OTREST 3.

Table1 Age distribution of acute hemorrhagic conjunctivitis patients reported by sentinel

(National epidemiological surveillance of infectious diseases) I

Age group
(years) Number of cases(%)
0~ 4 12 (2.6)
5~ 9 15 (3.2)
10~14 45  (9.6)
15~19 223 (47.6)
20~29 36 (1.7)
30~39 26 (5.6)
40~49 76 (16.2)
20~59 20 (4.3)
60~ 15 (3.2)
Total 468
;1007 .
g 94EH24/70/Singapore *
5 A J670/71/Japan **
2 80+
ol
% €A24V/85/Okinawa CA24v/89/Chiba
= \/
Q 607 :
&
g
= EV70 9 CA24v
2
'::
o -
_’?g 207
£
=3
Z.
04— g Pt s 1 . T T
81 82 83 84 85 86 87 88 89 90 91 92 93
Fig.1 Weekly reported cases of AHC(Acute Hemorrhagic Conjunctivitis)
per reporting clinic, Miyazaki, 1981— 1993
<J:Suspectable virus type
«:Major virus type isolated in each outbreak
#:Prototype strain:Coxsackie A virus 24 variant
#x:Prototype strain:Enterovirus 70
M ERE BERBEHEEE T -80°CIZBREL, Ml Vortex
THRMER LU TER L/
1 A58k 2) #uka
1) SEEsts SEECGER L7cMiBaid 4, & K% & LTRD-18

HRERE IR A C VIR Z S BEE & L, Bkt
1 %fetal calf serumfiiEagle’s MEM (H 7k &)
KRZv Yy, RPLTZ bed Y rasnFhn10008
£, 1000y / mOEETMZ 2 bDER W, %12,

S, HEL, HeLa, Hep 2, # V% & LT Vero, GMK,
BGM, MA 104Dzt 8 FEERE RV, #E3, #%ikd 3
LOITEVEREARLUZRD-18S DA% 2.

183, MO L LT, Bagle’s MEM (A



BI) o=V v, A PLT s vEERENR
1008447, 1007 / mimZ 7z bDIZ10%H B2 5 %
D& Tletal calf serumZMA 7z bDEH, #iH
i E LT R oz 1 % 084 Tletal calf seru
m ZMA7: bDEHWT:.
3) SEEAE:

SEICBELTI, %1707V — b THERE
LB 1 welld 72025 | Fo0EA2EE L,
36°CL THRE R, HEREHA 1004 1 $2MZ CO,
AvFaR—F—T1LEMEEL:. 1h, EEEREE
233CE36°CO 2 BIICREL, MBEEFTHTLTS
e A T, (Fig. 2)

Clinical specimens(conjunctiv;tl swabs)

Store at-80°C until inoculation

Inoculation to cell:254 1 /well «—
Adsorption at 36°C for 40 minutes

Adding maintenance medium : 100 & 1 /well

UOTJB[OSTox

Incubation at 36°C or 33°C in CO. incubator

Observation for a week

/\

- CPE(+) CPE(—)

Freezing and thawing : 3times
|

Harvest of virus

Identification
Fig.2 Method for isolation of CA24 v

4) FEHE

SEEL oI A WV ADRSER <A 7 nikic L 2R
BRTiT-7c. RERORME S UCEL P HENE
FrOBRBEMEEL D AEWEWIEVT0, CA24 v
X9 B PR MR 20U I/ R L e b2 A
W, R A VR EERC 100TCIDs /25 1 1 12 FR
LTHW ..

2 N7 IMFOPFIFEmRIE
BEDOHHNE SN I219Z 0T MLED HRIT 4

ZRIE LTz, S SHERS T4 BICHFRL, 56°C
303 FINIEL R, HERRREMT40064% % T 2 15 PEBR AR
L, THIZ 100TCID, /250 L izZFIR Lz BT o1
WR%ZEMA, 36°C 1 ERHMT 2 <A 7 0k TiT- 7.
56, PHAEfEzRET 28I, SEOHTNEV
ML B DTN EAFHT 37 DIZEVTIDE
EHTHB I 670/ TLINT 3 MiE A2 RE L 7.
Ffe, 1970y VA R— IV THEBINTZCAZAV D
BEETHAEH2 /70, 189FEFETHBEI N
Chiba/8912349 2 [iEHuAMEAY, Miyazaki/931z%t3
DI E ENL GVWENHEZNEABZTIDIZ, O
IR A PRI A Z N EhAIE Lz b,
BRI, 4%k GEMEEFRL, REPIRRE
EFICEEEBLTAF VNI~ EH O
Plaqueitic X A#li{tZ 3 Eff~-Tor/ o~V ¥ L1
DA NWAER W, '
3 WRATHTIE O AR RIE

19924 5199345 6 H & TORITRNC BT TR
WaIni-@BEAOMBEB WS, I 0FH 5603
F TS T EIBAOKTH>ED, 5 240K OWTE
H24 / 70, Miyazaki/93D &I X9 2 rhfIHi i %
ThEhAEL. EHICEL, $98msgeiss
T 4 BE/RR L THRAREERE(R 7 ) —=v )
U, B#EZER USSR 2 ERBEFRL T
TR LU b, PRRABTEE IINEC X 2GR

- BUSEEBL, 8fELIEED - ThiIB G & L

ol

¥ #

1 SEER U REERSER

A0k VB S N, hARIEBOFER, 20¥kHCA24
vT, 1Bk Adeno3 B TH -7, CA24 v HEEBM
AITHEVWSDIRIBETZ YT VAEEDC
PENERETE, Y4 VRO 1 ogTCID,,/25 1
1T10 0 ~107"Th-te. i, DEEINECA
240vo5 b, | BAEUANICHBESCPEAREATE 2
C e L UTMaSE A kY 2 L RD-18S
PR EBRZEHNEL, KW THeLa, HELE S X, +
VRO IR O - 2. £7/-CPEIZ33°C
L0 BCOANRCBRI N 158, RIEDIF
RECEAL T, 4H1~2RBOLONIEEAET
Hotdt, HBOHREOBRENS RSN .
(Table. 2)



Table2 Isolation of viruses from patients with acute hemorrhagic conjunctivitis
in Miyazaki prefecture, 1993

The date of Days after
Patient (Age, sex) . Virus isolation TCIDs.(log)
sample correction onset
1. MK (16y, M 29/ 9/93 2 CA24v : -5.5
2. T.A  (16y, M) 29/ 9/93 2 CA24v -5.5
3. K.§ (15y, F) 29/ 9/93 1 CA24v ~5.5
4, DT (1Ty, M 30/ 9/93 UK CA24v -6
5. S.A (16y, F) 1/10/93 1 CA24v -6
6. M. (16y, W 30/ 9/93 1K CA24v 5,5
7. MO (16y, F) 29/ 9/93 3 CA24v -6
8. MM (15y, W 30/ 9/93 UK CA24v -6
9. T.0 (15y, W) 30/ 9/93 UK N.D. -6
10.  S.1 7y, B 30/ 9/93 UK CA24v - -6
11. T.N (18y, M) 1/10/93 UK CA24v -6
12.  T.A A7y, W 1/10/93 2 CA24v -5.5
13. MN 17y, B) 1/10/93 UK N. D,
14. KT (18y, M) 1/10/93 1 CA24v -6
15. T.M (12y, B 30/ 9/93 1 N. D,
16, T.T (14y, W 30/ 9/93 1 CA24v -5
17. MM 17y, ) 30/ 9/93 g CA24v -6
18. K.Y 17y, W 1/10/93 1 CA24v -
19. LK (66y, F) 25/ 9/93 6 CA24v -5
20, T.I (16y, W 30/ 9/93 UK CA24v -5, 5
21, Y.H (39y, F) 2/10/93 2 CA24v -5, 5
22,  S.H (16y, F) 2/10/93 1 CA24v -5.5
23. S.K 17y, W 2/10/93 1 CA24v -5.5
24.  K.§  (39y, B) 2/10/93 UK CA24v -6.5
25. K.S 17y, W 2/10/93 1 CA24v -5.5
26, T.U 17y, W 2/10/93 2 CA24v o
27.  N.K (18y, F) 1/10/93 o1 CA24v -5.5
28. AH (19y, B 2/10/93 2 CA24v ~5. 5§
29. M.T 19y, B 2/10/93 2 N. D.
30. N.H (58y, F) 2/11/93 2 N, D.
3. B.K (38y, M 8/11/93 3 N. D.
32,  K.S 20y, B) 8/11/93 2 CA24v -5.5
33. T.H (17y, B 8/11/93 2 CA24y -6
34. T.H (19y, F) 10/11/93 1 CA24v -6
35, T.I (15y, M) 22/11/93 2 CA24v -6
36, J. 1 (45y, F) 24/11/93 2 N. D.
37. K.K 384y, W) 4/ 1/94 5 Adeno3 -3

UK : unknown N.D.: not detected



2 CA24vizxd 27 MiEGFkM DN - Fo. BERbE & TERTRERLTZIRDS

19205 5 5 ZTHIFIMO LRERY, 2055 1 NS - TS, BlERS 2 i TIEbR & ISR & RS
ZRIANVAIPSBETES, MBEENIZOACA2 Y TH2Z~4EDENRD SN, (Table. 3)
OREAEETE /.. B 4ERAKGO LB IZED

Table3 Neutralization antibody titer of patients with acute hemorrhagic conjunctivitis
against J 670 /71, EH24 /70, Chiba/89 and Miyazaki/93 in Miyazaki prefecture, 1993

Neutralizing antibody

Patient Virus Days after ) ,
Kie 0 ' titer against

No. Leolation, ooyt J670/71* EH24/70** Chiba/89 Miyazaki/93
2. 16 M CA24y 2 4 <4 <4 < 4
16 4 16 16 32
3. 15 F CAZ24vy 1 <4 <4 <4 <4
7 <4 < 4 <4 <4
6. 16 M CA24v UK <4 < 4 <4 < 4
_ - <4 < 4 <4 <4
T. 16 F CAZ4v 3 <4 <4 <4 <4
93 <4 16 64 64
8. 15 M CA24y UK 4 <4 <4 <4
= 4 <4 <4 <4
9, 15 M N. D. UK <4 <4 <4 <4
: -~ <4 <4 <4 <4
10, 17 F CA24v UK <4 <4 <4 <4
- <4 <4 <4 <4
14, 18 M CA24v 1 <4 < 4 <4 <4
9 <4 <t <4 <4
16, 14 M CA24v 1 <4 <4 <4 <A
10 <4 <4 <4 <4
18. 17 M CA24v 1 <4 <t <4 <4
8 <4 < 4 <4 <4
19, 66 F CA24v 6 <4 <4 <4 <4

20 <4 <4 4 8

23. L7 M CAZ4v 1 <4 <4 <4 <4
8 <4 <4 <4 < 4
24, 39 F CA24v UK <4 <4 < 4 <4
- <4 <4 <4 <4
27. 18 F CA24y 1 <4 < 4 <4 <4
15 < 4 <4 <4 <4
28, 19 F CA24v 2 < 4 <4 <4 <4
13 <4 <4 <4 <4
33. 17 F CA24v UK < 4 <4 <4 <4
- <4 <4 <4 <4
35. 15 M CA24v -2 <4 < 4 <4 <4
18 < 4 64 256 128
36, 45 F N. D, 2 4 <4 <4 <4
16 4 128 256 256
31. 34 M Adeno3 5 <4 <4 <4 < 4
14 < 4 <4 <4 <4

UK : unknown N.D.: not detected
*: Prototype strain:Enterovirus 70 ,
#x: Prototype strain:Coxsackie A virus 24 variant



3 EVT0IzxX9 A lni#Eidim

194D 5 b AR CEEINE chitkiio k7%
BOHDIIOIN- 12Dy, 3 ZDOBEE THIMEIC 4
EREOETAEER T bDHH - 72, (Table. 3)

4 FATHIOMBPFFEEA R

EH24 /7012539 2 HuikBE# 12 1 / 2404 (0, 4%),
Miyazaki/931Zx 9" 2 ik tk# 13 3 / 240 (1. 3%)
T&H -7z, (Table. 4)

Table4 The number and rate of neutralizing antibody positives in
healthy residents of Miyazaki City

(Pre—epidemic sera)

Number

Number of positives(%)against

Age group
(vears) of samples — puo, 00 Miyazaki/93
0~ 9 40 0(-) 0(-)
10~19 40 0(-) 0(-)
20~29 40 0(-) 1€0.4)
30~ 39 40 0(-) 0(-)
40~49 40 - 0(-) 0(-)
50~60 40 1€0. 4) 2(0.8)
Total 240 10. 4) | 3(1.2)
o = NhdbOEBbLNE, b, SEEERMWICAHCE

19934EFIHR TR 3 RV ITHRIT L7 AHCO#
WY A IVRIZCAZAV THEZ ENPEONERD, &
TRIOMFE THIITERERIMBEN T E0 D, FKITD
THINT TR EN - TR bD EBDNE, T2,
SESBEIN/-CA24 v IZRD-18 Sl B VRS
HZ2R L, EVTON 1980 R IT IR I RINICATH
SEEINTORVWDICHN, HBWAEICHEET 3
ENTE, i, RTMBICE 350D S OB%E
THEEDOHWITNEVINC L B3 LD TR -7 2 &
DFEER &S N, EVT0Izst U TESURE AR T b D138
EDEVTIc & 2 AHCRITOBET A EHEAIZ N 3,
1536, CA2 v I 3 RT O EHL G LR A
BDIZbDIFOTN5HICT EF, CA2 v DIEA,
R 1 ELATHPRIPEOBRH S NWEN T &0 3
CENGY, MKOREEHALETHIZERRHD
FROBTREED D 0, BEEROBHMEAEIEL
WZ EEREZ B EERY A IVADREIZIEY A VRS
BEDLETH B & Bbhte.

CA2Av 3D A VA ERKE, EENXME DR
CoTVBIEDPHIONTEDY O O D8 | 4hostEm)
DUAINVRE, SEISEEINI YA INVZEDRITRT
MATURMER CHBRERICEN S - 722 &1, BE
DUAIWVAPERLTOBAEeMEAERE L TED, 1
BREFEEITOBIE, SREONEMAEHEH Y 2 0E

BWSNITT 5 04 VR 3 BN | PSS N
B, T T IAIVAGSEEDEET D B 10\
RERKTTREE LS D, EEOSLETHS.
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Determination of Amprolium and Halofuginone in Chicken Eggs by
High Performance Liquid Chromatography

Yuzo YAMAMOTO, Kazunori ONO, Taeko KOSAKA, and Osamu TAKEDA

An analytical method was studied for the determination of amprolium (APL) and halofuginone
(HFN) in chicken eggs using solid —phase extraction and high performance liquid chromatography.

APL and HFN were extracted with acetonitrile, followed by the pretreatment procedure using
solid—phase extraction. J.T.Baker spe Column Alumina Neutral was suitable for the clean—up
procedure of APL and HFN in chicken eggs, and enabled the separation of two drugs from inter-
fering peaks The chromatography was performed on an Inertsil ODS-2 column with a mobile
phase consisting acetonitrile—Mecllvaine buffer (pH 3,4) containing 0, 01M sodium101-lauryl-
sulfate (42:58) . The recoveries of APL and HFN in chicken eggs at the level of 0, 5ug/g was
85,5 2. 4%(n=5) and 54 6 3. 4%(n=5) . |
Key words : amprolium ; halofuginoné ; solid—phase extraction ; high performance liguid

chromatography
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Fig. 1. Chemical structure of amprolium and
halofuginone
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Fig. 2. Absorption spectra of amprolium and
halofuginone
--- amprolium ; ——halofuginone
(each drug 20 ¢ g/mf mobile phase)
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Mcllvaine buffer in the mobile phase on
capacity factors(k') of amprolium and
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Mecllvaine buffer containing 0.01 M
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Table 1.
Applied with 90% Acetonitrite '

Comparison of Solid—Phase Extraction Cartridges for Amprolium and Halofuginone

. Recovery(%) .
Cartridge Added(u g) 1st Fraction 2nd Fraction
Amprolium Halofuginone Amprolium Halofuginone
Bond Elut Alumina N 2.5 97.0 70.0 0 0
Sep-Pak Alumina N 2.5 92.7 41.3 0 0
Baker Alumina N 98.5 84.0 0 0

2.5

1st Fraction:eluted with 90% acetonitrile 15 mf
2 nd Fraction:eluted with 80% acetonitrile 10 mf

2.
&t
1) BEiEEA— MY v VA S LD kBIRE

BINCAPL HFNZZmML, EET A&, HmE
IWENMEL, E52ENKRELBZ0E, HEHOK
ERRFTATHEDTREBVWNEEZ, BEEMHH
HA—=bMY o VIREBIY—2F o TORNZIT- 12,
B 5 13, BEMROYIVT > FIEOARTERE
EBTARICH-T, TVIFNAI—-PYwVEH
WA EIZXOFRBIV—-vF v THRELNRS
CEAEHELTVWAIEND, AT, Bond Elut
Alumina N, Sep—Pak Alumina N} {fBaker
Alumina NO 3BOT7NVIFNA—MY w VEHW,
HE#ET L.

9, IhoDAh— MY v YN S LICAPLHFN
FheEh2.5ug % 7EP=FYNVEnP) 27
FS54L, V% TEb=bYNV10mL 80% 7 &=t
U V10ml CHH U 7R R % Table 11257, Sep—Pak
Alumina NTIRHFNZ+2BIRTELMh-72. &

EHEMHA—~ M) w DIk B2 ) -Vt TOR

7z, Bond Elut Alumina N & Baker Alumina NiZ,
AP LOBEINRICEWTHEREBERAONIEN 72D
DD, Baker Alumina NOFNWHFNOD & O [EIILERN
Bohi.

L, FRISAAhicBREZE I E/CAPLE
HFNZ7 & b= P THERSE, AL 3@OT
WIFNA—PY 9 VT TS5 4 SEZDEIREL
B L7:(Table 2) . 91bb, X275 X3k
JEEE S 47-APLEHFNZMEN 2,50 g7 & b
S MY NSEMABELI2DDETIVIFNH—b
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5455, haETEr=bUN, B%ETEIZMY
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W ENS, Vo tARESE/APL HFNIE 7 &
F=PMNUNTHBETEEIRBTHEEEZIONS,

Table 2. Comparison of Solid—Phase Extraction Cartridges for Amprolium and Halofuginone

Applied with Acetonitrile

Recovery(%)

Cartridge Added(x ) 1st Fraction 2nd Praction 3rd Fraction
Awprolium Halofuginone  Amprolium Halofuginone  Amprolium Halofuginone
Bond Elut Alumina N 2.5 6.4 0 62.9 55.7 L7 0
Sep-Pak Alumina N 2.5 0 0 46.2 310 0 2.0
Baker Alumina N 2.5 0 0 74.2 69.9 0

1 st Fraction:eluted with acetonitrile 16 nf
2 nd Fraction:eluted with 95% acetonitrile 10 mé
3 rd Fraction:eluted with 90% acetonitrile 10 mf



Table 3. Comparison of Solveht for Dissolution and Application to Solid—Phase Cartridge for

Amprolium and Halofuginone

Recovery(%)
Solvent Added(r g) 1st Fraction 2nd Fraction 3rd Fraction
Awprolium Halofuginone  Amprolium Halofuginone  Amprolium Halofuginone
Bthanol 25 54,3 83,1 6.6 3.9 0 0
Acetonitrile 2.5 0 0 73.2 TL 1 0 0
Acetone 2.5 0 0 65. 3 62.8 0 0
2-Propanol 2:5 0 3.9 26.9 62.9 0 0
Dichloromethane 2.5 0 0 12, 4 6.6 0 0
Chlorofrom 2.5 0 0 3.4 3.5 0 0
Ethyl Acetate 25 0 0 0 1.3 0 0

1 st Fraction:eluted with each solvent for dissolution and application 20 mf

2 nd Fraction:eluted with 95% acetonitrile 10 nf
3 rd Fraction:eluted with 90% acetonitrile 10 né
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Fig.5. High performance liquid chromatograms of amprolium and halofuginone standard and

extract of chicken eggs

(1): stndards (50 ng each of amprolium (APL) and halofuginone (HFN))
(2) : extracts of chicken eggs [(spiked with 2.5 ¢g/5g of APL and HFN)
after clean—up by J.T.Baker spe column Alumina Neutral



ZTo7e 1l2L, BWRIOMKRER> bY Y Ack
BRI ATV EBINENMET ¢ 2D TERE
BB, £, DEOEHEBEA~ M) v Vick 25
Blck D, EHEEHBICEZBRETORVEEY Y
LD bEIMNIEY - 2DV IEVWRIFE s aT by
SLRBB T ENTE(Fig. 5) .

3 BREEEIURBRA

APL - HFNOEHEE K A HPLCHREE THERL T
0,25~1, 25 g/ mbVSM =AML, E—7EiickD

RERZER LR, o TERENE SN,

%7, FEICLZEBOERTRIE, APLEHFNW
THH0,06ug/g (B/IREESSng , REHERES g,
BRRE 1 wl) Thotz.

4, ESImEEE

APLB L UHFNZESZ WIS gz, APL &
HFN& 2. 5ug (2. 5ug/nbiEw 1 nd) Z5HNL, £
BREICEIT AEINERAERDT, Z0OHEIE, APLSS,0
*+2 4%(n=5) ,HFN54, 6+ 3, 4%(n=5) TH -7

KRBT AEEBEA— MY vy VItkB Y-
FTwTREd, T I PV -AFHUAEBOR
fhk A2 B E s, HPLCB BiIc M L, R
ERE AR B &, APLT2, T+ 7, 8%(n=3), HFN
30,2t 4. 8%(n=3)Cdh-7:. D&MD, &
KB 2EBMMA— Py DItk B 7V —vF oS
EDEMRE LT ENTE, FooX /X
{TBENTET.

HhHET, I8 BREKITHOVWTHETAPLEHFN
DBREZT27:L 25, WThoRENS bRESN
otz

¥

]

I D APL EHFNOERIZ DWT, HPLC4 4

ZEMICENA L E b, BEMHEA-MY v DItk
57V =ty THEORN AT~ 7T b= b
W= NFH v HERBRORRERZH 5 nl i B L,
Baker Alumina N TH8IZ{T5 Z &tk b, APL
85% ;, HFN55% OENRNE O, ENEDIEF S
DELNILTEIENTE, £, BEE—I00
BOWBHE /70 I ALV ERT AT ENTE
y o

3 3
1) ML=, MbEXR FEBTE : &% 32
155~ 160 (1991)
2) RHER, WIE— EBE-, @mhi—
B - AL 35 173~179 (1994)
3) BEYND, RETE=, WTIE— : A#Es 35
262~ 270 (1994)
4) BO%, ERNIESE Sefi, THEEEHE, RH
EMTF, FHAE—, SHEL LEEE, SEES,
PSS « Aid{baE, 40, 286~ 291 (1994)
5) Urki=, WOBF, NEFME, REK : ZiEE
FAERSHER, 2, 65~69 (1991)
6) Nagata,T., Saeki,M.,:J. Assoc. Off. Anal.
Chem. 69, 941~ 943 (1986)
7) Anderson, A., Goodal, E., Bliss, G. W.,
Woodhouse, R. N.,:J. Chromatography 212,
347~ 355 (1981)
8) IiAK=, BEHER, NFFA, REX: 588
WIO2 ST 4l BBRGRT oY LE
na7 v vOERE hMNEEAESENRRS, =
g, 1992
9) BAML—, BHAK—: FAMEHE. 12, 55~64
(1987)



BRI S = h 5 Lh— b Uy DT -7
P R D S S BR

NOH O ORI A

K H By

N R BT

A Simple Method for Pesticide Residue Estimation in Beef,

Using a Solid—phase Extraction Minicolumn Cartridge

Kazunori ONO, Yuzo YAMAMOTO, Taeko KOSAKA, and Osamu TAKEDA

A simple method for simultaneous analysis of 8 items of organochlorine pesticides in the meat

sample(beef) was presented. This is a method for screening. The investigated pesticides, which

are controlled under hygiene regulations in Japan, were Heptachlor, Heptachlorepoxide, Aldrin,

Dieldrin, p,p’-DDD, p,p’~DDE, p,p’-DDT. In addition, chlorpyrifos was also selected for

investigation. The samples were mixed and homogenized in acetonitrile with Sodium Sulfate

(Anhydrous). The Pesticides were extracted with acetonitrile. Commercial solid—phase extraction
cartridges, Bond Elute Certify ™ and Sep-Pak® Plus Cartridge Florisil purified acetonitrile

extract of beef relatively effectively. Each test solution was separated on a DB—17 column (0,25

mml.D. X 30m) and detected with a gaschromatograph—electron capture detector. We used this

approach to attain more rapid analysis—time, but the analysis still took 45 minutes. The recov-

eries from beef fortified with the 8 compounds at the level of 0.1 ug/g ranged from 74(Aldrin) to

88(Heptachlorepoxide and p,p’—~DDE)%.

key words : pesticide, solid—phase extraction minicolumn, beef, gaschromatograph—ECD
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3. @

HAV ez b5 7:GCI4A ECDR M=, 8

Sample 10g
mixed

SEM R

HRE Y F A ¥ —: Polytron, Kinematica, Swit-
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4. ABRAEOTIH

M MPIER S F -z U210 g %50nf
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HY—INRU—F—TTE I, Y LEBELE
(Fig. 1) ,

homogenize with acetonitrile(20ml) and sodium sulfate, anhydrous(20g)

Centrifuge at 3000rpm. Smin,

Acetonitrile layer Residue

mix with acetenitrile(Zﬂml) on the supersonic water bath

Centrifuge at 3000rpm, Smin.

I Acetonitrile layer
Evaporate

Extract
I

| |
Dissolve in n-hexane(4ml)

Centrifuge at 2500rpm, Smin. BE]![

| acetonitrile-load(2mi)
Supernatant(@-solution) Collect whole effluent
Evaporate

Dissolve in n-hexane(4ml)
(@-solution)

|
Dissolve in acetonitrile(10ml) Dissclve in n-hexane(Sml)

|
Dissolve in acetonitrile(10ml)

FL 1Cia
elute with ethylether- | acetonitrile-load(2ml)
n-hexane(15:85) 10ml Collect whole effluent

Evaporate Evaporate

Dissolve in n-hexane(4ml)
(@-solution)

Dissolve in n-hexane(4ml)
(@-solution)

Dissolve in buffer(10ml)

BE& BE&
| acetonitrile-toad | acetonitrile-load(2ml)
Collect whole effluent Collect whole effluent
Evaporate Evaporate
Dissolve in n-hexane(4ml) Dissolve in n-hexane(5mi)
(®-solution) |
FL ;
elute with ethylether-
n-hexane(15:85) 10mi
Evaporate

Dissolve in n-hexane(dml)
(@®-solution)

Fig.1

Dissulve in acetonitrile(10ml) Dissolve in n-hexane(Sml)

FL
| elute with ethylether-n-hexane(15:85) 10ml
Evaporate

Dissolve in acetonitrile{l0Om)
BE II
acetonitrile-1oad(2ml)
Collect whole effluent

Evaporate

Dissolve in n-hexane(4ml)
(@-solution)

Schematic diagram for breparating of test solutions
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Table 1. Operating Conditions of GC

b= MY IVBHIEE 100fEF RAB T 5 2 aicEp
fz. BEEBESEN-~FT U5 IcBRL, BOSEE
U7z (2500prm, 543) Ei#EZGCTHH L7 BEI
BFHDRAG ) —3nbe 25 ) —V (5%)E%K 0, 1M
g MU O LBEEHR STV T4 v a v T LT,
HBRAEEOORE : YR T & b= b Y ILI0mdic

 BERLU, BEINER U E T2 b= b UL 2 0t

I ABHHEE 100l B+ AR T S 2 aIcED. T
Y ho U NEBER-AFT Y5 IR L, FL
THEH, BEEER-~FY > AnlicBEBRL,GCT
AL BENIRFHTE b= MY IVIOTI Y F 4
YazZ v Ul FLRPHDn—\FY 15m T2 v
T a i, '
RBREBEOORE - i En-—~F4 V5 nliTiE
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5. GCHIEZRM:

Table 1127 L7,

Column

Fused silica capillary column DB-17(J&W Scientific)

0.25mml.D. -30mLength - 0.25 yumFilm thickness

Column temperature

Injection port temperature
Detector temperature
Carrier/Makeup

Flow rate of split, purge, and
ECD vent

Instrument

260°C
280°C

50°C (2min)—(25°C/min)—200°C— (6°C/min)—=270°C (10min)

Herium(l, 5kg/cm?) /Nitrogen(0. 5kg/cm?)
43ml/min., 12ml/min., 59ml/min.

Split mode
Shimadzu Gas Chromatograph GC-14A(ECD)
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[ HC - l HC LD
-5 __cp cp

T HCE HCE
BDE pLp ——BBE pLp

+——- pDD S DDD
20 = DDT — DDT
95

Fig.2 GC chromatograms of standard mixture
and spiked sample

Left side : Standard mixture

Right side : Spiked and treated with the method of @

tC,s—FL3 3\ 2BE 1 -FL(Fig. 7) Dgiz 1=
TARIEIE - THRUSRZBAIENTERZLST
H-72. £7-FL—-BEI (Fig.8) ODIEIZMEL 7218
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Fig.3 GC chromatograms of meat samples
treated with the method of @
. Left side : Rare sample
Right side : Spiked sample

S
5
F
10
-— HC
‘—HC ALD ALD ALD
15 HCE
= DLD
L = DDD
=29 — DDT
R ol
A B C D

Fig.4 GC chromatograms of meat samples
treated with the method of ®
A:Rare sample(drain of sample loaded)
B:Rare sample(prepred solution)
C:8piked sampie(drain of sample loaded)
D:Spiked sample(prepred solution)
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HC c f
. ALD ALD ALD ALD — 2 ALD
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HCE HCE
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Fig.6 GC chromatograms of meat samples
treated with the method of ®
A:Spiked sample(drain of sample loaded)
B:Spiked sample(1st fraction of eluted with MeCN)
C:Spiked sample(2nd fraction of eluted with MeCN)
D:Spiked sample(3rd fraction of eluted with MeCN)

Fig.6 GC chromatograms of meat samples
treated with the method of @
A:Spiked sample(drain of sample loaded)
B:Spiked sample(1st fraction of eluted with MeCN)
C:Spiked sample(2nd fraction of eluted with MeCN)

L b | - L
‘ P _ ‘
_“‘19 r a 19
HC :—r He
[~ —_ e AR O LALD %
—13 15 fer O
BE pLo
npD L -
20 20 - DOT
25 T2
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Fig.7 GC chromatograms of meat samples treated with the method of ®
A:Rare sample(drain of sample loaded)
B:Rare sample(1st fraction of eluted with Ethylether/Hexare, 10 4¢)
C:Rare sample(2nd fraction of eluted with Ethylether/Hexare, 10 af)
D:Rare sample(3rd fraction of eluted with Ethylether/Hexare, 10 af)
E:Spiked sample(drain of sample loaded)
F:Spiked sample(1st fraction of eluted with Ethylether/Hexare, 10 wg)
G:Spiked sample(2nd fraction of eluted with Ethylether/Hexare, 10 nf)
H:Spiked sample(3rd fraction of eluted with Ethylether/Hexare, 10 u)
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Fig.8 GC chromatograms of meat samples
treated with the method of @

Left side : Rare sample

Right side : Spiked sample
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Fig.9 GC chromatograms of pesticide solutions
eluted with FL

A:Drain of sample loaded

B:The 1st 10xf of eluate

C:The 2 nd 10s¢ of eluate

D:The 3rd 2 nf of eluate

E:The 4th 2 g of eluate

M

20

T26.7

A B C

Fig.10 GC chromatograms of pesticide solutions
eluted with BE |l

A:Drain of sample loaded

B:The 1st 2 nf of eluate

C:The 2nd 2 pf of eluate
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Table2 Recovery of Pesticides by the Proposed Method(N=156 )

Pesticide Recovery(%) * S.D. (%)
Heptachlor BENI fraction 120 =+ 7.4
FL fraction 76 * 1.9
Aldin BEI fraction 414 e 61
FL fraction ° T4 & 1.6
Chlorpyrifos BET fraction 115 =+ 5.9
FL fraction 84 e i 1: 5
Heptachlorepoxide BEXl fraction 119 = 7.7
FL fraction 88 & 1.9
p,p" -DDE BEII fraction 109 + 5.7
FL fraction 88 + 4
Dieldrin BEII fraction 117 = 6.3
FL fraction 86 =+ 1.3
p,p’ -DDD BEN fraction 123 = 7.2
FL fraction 85 == 1.6
p,p" -DDT BEI fraction 119 + 8.4
FL fraction 87 + 1.7
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Determination of Organotin Compounds in Household Products

Yuji NOZAKI, Yasuhisa HIRATA, and Takeshi MAEDA

Triphenyltin(TPT) and Tributyltin(TBT) compounds were used for the prevention of bacillus
and mold. TPT and TBT regulated under the “Law for the Control of Household Products Con-
taining Harmful Substances”, because of their toxicity. For the purposes of this law, TPT and

TBT compounds are determined by atomic absorption spectrophotometry and two dimensional

thin—layer chromatography. But, in the method we used, all sorts of tin compounds in house-

hold products were analyzed quantitatively as total metallic tin by atomic absorption spectro-

photometry, and the spots of TBT compounds on thin—layer plate were faded away gradually.

In this paper, we studied by gas chromatographic analysis of TPT and TBT compounds in

household products. And we could analyze TPT and TBT compounds quantitatively simulta-

neously by this method. We also extracted TPT and TBT compounds with hexane in place of

dichloromethane, and we obtained a good recovery rate.

Key words :
gas chromatography(FPD-GC)
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Sample Ig.

HC1 + methanol 7omf
refluxing extraction (70°C, 30min)

— Filtration

phosphate-citrate buffer 50ml
distilled water 100ml
dichloromethane (30ml<2)
well shake (Gmin)

Dichloromethane layer
dehydrate dehydrate
evaporate to 0. 1ml evaporate to 10ml
hexane 0. 5ml

Test solution 2 Column chromatography

phosphate-citrate buffer 50ml
distilled water 100ml

. | hexane (30mlx2)

well shake (Smin)

centrifuge (3000rpm, 5min)

aluminiumoxid neutral
dichloromethane 10ml

Dichloromethane layer
Hexane layer

dehydrate
dehydrate evaparate o 0. Im]
evaporate to 0. bml hexane 0. Bml

Test solution 3 Test solution 1

Fig.1-1 Extraction of TPT and TBT from clothing

Sample lg

methanol 20ml

HCL 1Iml

shaking extraction (5min)
centrifuge (3000rpm, 5min)

|
Methanol laver Residue
| methanol bBml

) [
— Methanol layver

_i|
Residue

phosphate-citrate buffer 25ml
distilled water 50ml

hexane (30ml x2)

well shake (Bmin)

centrifuge (3000rpm, Bmin)

Hexane lavyer

dehydrate
evaporate to 0.5ml

Test solution 2

Fig.1—2 Extraction of TPT and TBT from water—paint
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Test solution 0. 5ml

2.5% sodium tetrahydrobarate/ethanel 4.0ml
leave to stand (40°C, 20min)

distilled water 4.0m}
hexane 1. Oml
shake (2min)

Hexane layer

Fig.2 Hydrogenation of TPT and TBT

Test solution 0. 5ml

2mol/L
propylmagnesium bromide/THF 2. 0ml
leave to stand Croom temp., 30min)

IN H:504 10ml
hexane 1.0ml
shake (2min)

Hexane layer

Fig.3 Propylationof TPT and TBT
6 IREARORESR

BN 7 2=V AKX 200mg, BALPY TF VR
20mg AT LERBELF )L/ A2 =0 (1 : 1) 12
ML 100mbe Lt COBHE I NERE - X5/ — )V
TUOFEFNUTHREESHE L, COERRAWKS
i) R - 7 L UTREETKLL, Smb, ZREEIK25mE, N\
F4 v15mlEMA b ARIRD BERMEEIT- 7 TO
BEE 2EREDE L 720 ANFH VEERBELSEIZLD
HEL, BokiEo—4 U —x /B~ —%HT40
CT 0, SmlRREE I I UIRREA & L7,

T FEE s

R SR UK ERE 1 g ICBREAE 1 0l
(TPT: 100 ug/mf, TBT:10 ug/mb) ZFHEMLT, Hi
BORBRBKOFEEIC X - THHE « B L, FPD-
GSTEERZITH- 1. _

_60_.
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IKFEALDEE, TPTRASSBRENESNILN - 12
%, TBTI30, 66~5, 25 1 g/ mf DR CRIGEEDE S h
fo . 7o EWVLDBE, TPTHN0.83~6.64 ug / ml,
TBTH0.088~3.5 g / mbDFEFH CHGENE S

(Fig.4) .,
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Concentration of TBT/yg-ml-!

Fig.4 Calibration curves of TBT (@) and
TPT (A) by propylation method
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Table1 Recovery of TPT and TBT

Compound  Amount added( ug) Sample Column Solvent Recovery(%) n CV.(%W
TPT 100 cotton underclothing - dichloromethane 90.7 3 B. 4
100 cotton underclothing - n-hexane 85.4 3 53
100 chemical fiber socks - dichloromethane 87.3 3 31
100 chemical fiber socks = n-hexane 87.6 3 3.1
100 water paint = n-hexane 86. 2 3 3.9
TBT 2.7 cotton underclothing + dichloromethane 80. 2 2 -
2.7 cotton underclothing = dichloromethane 84.9 2 -
2.7 chemical fiber socks + dichloromethane 81.7 2 =
2.7 chemical fiber socks — dichloromethane 77.1 2 &
10, 4 cotton underclothing = dichloromethane 97.6 3 9.8
10. 4 cotton underclothing = n-hexane 91.3 3 6.5
10, 4 chemical fiber socks = dichloromethane 89.4 3 10, 2
10.4 chemical fiber socks — n-hexane 97.8 3 7.2
10.4 water paint — n-hexane 96.1 3 4.4
A B C
9 2
2 1
1 1
iﬁ,\;l\\b
i} o =

L& Te)
{ —
| | | |

Te)
=
|

Te)
— et
l i

— 15

Retention time/min

Fig.b Typical gas chromatograms of TBT and TPT compounds A:cotton underclothing; B:
water paint; C:standard 1 :propyltributyltin; 2 :propylitriphenyltin '
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BWT, 7o B EEFOFPD-GC (887 4 Wy —)
ZERAT 2 HEE, SHLAMOSEEENEE TIEE
EE TERNOEETH > 20 T, NEEICHESQ
BASLIOT TSI T 4 —REL, WMEAERE L
TLOBEDEOAFY 2 AEH U Tig/L LAk
TEREZTVEFUEREEZEB, COMKBEE R
Y=o VHIITS TRtk D, K 0EEREaiss
HHEICIL B EEbh 3.

“38 ik

1) BEAEAEHERCEERERRRENHER
F BB EEVESERERRREIE <®RETHR
>,p.210-220, #HHALHEF s 540, 1986.

2) BREFRIBRESEERAESE « IMA6SEE Ly
BATEMAERLERESE, ps0~100, FR 545 A.
3) WA, KTH4E, IRE=R, HEigE hk
it REFEAM DO M) TF VR LB LU MY
TR ENZZLEYDONT, KRFABEREY & —
PRI, 9, 41-46, 1986
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Radioactivity Survey Data in Miyazaki Prefecture(Vl )

Yasuhisa HIRATA, Yuji NOZAKI, and Takeshi MAEDA

Environmental and dietary radioactivity has been surveyed in Miyazaki Prefecture since July
1988. In this paper, wereport the radioactivity survey data of 1993.

Gross B radioactivity in rain samples collected at Miyazaki Prefecture was at a usual level.

We detected Cesium—137 in dry fallout, soil, radish, green tea, milk and total diet by the result

of gamma—ray spectrometry. But these concentrations were the same level as other prefectures

"and at were a usual level,

The range of environmental radiation dose rate in Miyazaki Prefecture was found to be 10, 0—

21, 8 cps, using a monitoring post and 34 —53 nGy/h, using a survey meter.

This data is a part of the radioactivity survey data consigned from the Science and Technology

Agency.

Key words : radioactivity, gamma-—ray spectrometory, gross
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Table1 Gross B radioactivity concentrations in rain.samples collected at Miyazaki

Bk o F B & W (FE B B oK)

4 AR T hmEsE Gy D AHET &
il E #% x & fE Bl (MBgq/ kif )

ERS5E 48 124 8 N.D N.D N.D

5 A 314 8 N.D 1.4 9.0

6 A 538 13 N.D 1.8 2.2

TA 939 16 N.D 1.4 2.7

8 A 656 10 N.D 5.4 7.8

9 A 462 14 N.D N.D N.D

108 198 5 N.D N.D N.D

118 332 10 N.D N.D N.D

12 A8 78 6 N.D 3.7 3.0

ER 64 1 H 53 6 N.D %5 5.1

2 A 178 5 N.D N.D N.D

3 A 103 8 N.D 4.7 11.5
F OB & 3694 107 N.D N.D~5. 4 N.D~11.5
AEEIT0AEIER D@ 5 = 326 N.D N.D~3.5 N.D~134.6

(N.D

HEBA Lo EEED S EER)

Table2 Analytical results of gamma—ray spectrometry for environmental and dietary éamples

collected at Miyazaki
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. . " " SERR 5 FEEOE ik 3 E=EOlE anf AL B({y
BOH B R RREA R e pe s TBER BEE Hoiews
KEBHBEE BB H b4~ 6.3 4 N.D N.D N.D N.D mBa/ 1
% T W Z 5. 4~ H6.3 12 ND  0.076 N.D 0.34 WBq/kit
Bk #E0OK s H5. 6, H5. 12 2 ND ND N.D N.D mBq/ £
, . Tl 8.0 11.0 Ba/keBzt
- 0= Sem f-LIRAY . 1 : 150 T gin " MBq i
5“20@1 7 7 1 ....E’.‘.‘.?'...............,....'.—{.',9... ..:UZ'..U.. _.....,B.g./.l‘{.g%,j.;.__
680 1600 3300 MBq/ ke
& K ” H5. 9 1 N.D N.D N.D Bo/kelipK
g o B @@ .11 Lo 003 .. ND 0.02 Bo/kelk
S olvE " " 1 N.D 0. 075 0.33 Bo/ketk
S JI|Ealy, #fsith H.5.5 2 0.9 1.2 0,98 3.8 Ba/keBzl
& L m JE oy H5.8,0.6.2 2 ND 0092 N.D 0.23 Bq/ ¢
H % £ =i, el 06 6 1. 12 4 0.066  0.18 0. 042 0,19 Bo/A - B
(ND : FHUEL FOHERIED 3 55



Table3 Environmental radiation dose rate in Miyazaki

5 EoF Y T HE R b (eps) R d= -
M E % A RER HAE THE Caty/b)
R 5HE 4 A 10. 4 15. 4 11.5 a7
5 B 10. 3 16.0 11.5 40
6 A 10.0 18. 3 11.5 39
TH 10.2 21.8 11.7 40
8 H 10. 3 15. 17 11. 4 38
9 B 10. 3 19.0 11.6 34
108 10. 4 16. 8 11.6 42
118 10.1 16. 3 11.5 35
128 10,2 14,3 11.4 53
ERG6E 1R 10.3 16.8 11.5 42
2 A 10. 3 19.8 11.5 39
3 A 10, 2 15, 2 11.4 38
£ OB E 10. 0 21.8 - 11.5 34~53
MEEETO
BE S EMH O @ 10.0 20.5 11.8 34~44
F & 08 X 3

SRS FEEIC BT AERRADKIK, KSUEHEEE,
BT, ROk, L3 ek KR, ROV VE K
43, RUHERDORSEE, EOICERBURRERER
3, WINLPIELRRETH DR ERERED S
nisho 7z,

BEINOOF—F1E, HERHFL S OBEHE
HEKEREORFRICL VB ONIRRD—HTH 3.

1) BT « 03 ER R AT A A R
PR (THR 2 4R
2) FREHT : SO EBE R AT AR
P (PR3 2R
3) BISEUNT « S EBEHEEEETRER X
P (TR 4 ERE)
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Chemical Compositions and Secular Variations of Hot Springs in Miyazaki Prefecture{VI)
—Hot Springs from Miyazaki Group— '

Yasuhisa HIRATA, Toshiyuki KUWAYAMA, Yuji NOZAKI, and Takeshi MAEDA

Water sampls were collected from hot springs in Miyazaki City (Miyazaki Prefecture, Kyushu

Japan) and its vicinity. Chemical compositions were determined in order to investigate the pro-

perties of the waters and to observe the secular variation of each source.

Hot spring waters from Miyazaki group are characterized by a Na-Cl type water and a Na—
HCO, type water. The variation of the Br/Cl ratios and Li/Cl ratios in the Na~Cl type water were

discussed in comparison with the ratio in sea water.

The variety of components was less marked in comparison to the analytical results from a pre-

vious examination.

Key words : hot spring, chemical composition, secular variation
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Table1 List of hot springs
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'Fig.1 The location of hot springs
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Fig.2 Chemical compaosition of hot springs
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Fig.3 Relation between evaporated residue and Cl-,Na*
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Table2 Variation of Br/Cl and Li/ClI

Br/Cl Li/Cl Br/Cl Li/Cl

No.. X10%  X10° No.. X10%  X10°
11. 4.3 14.9 18. 2.7 69. 8
12. 3.8 21.9 19. 5.8 52.4
13. 2.6 6.3 20. 3.3 113.3
14. 2.9 64. 8 21. 3.7 133.5
sea water. 3.4 1.1

i, CHoDRFEKEELHMOBEERIFEY
Bho7clLEBEIEE. £, Li/ ClEHKX
L ->THENH O, BEFHIX (No20, No21) 235 <,
ERTILB No.l4~19) 32 Nicke &, =R Mo
11~13) HYEV. FERBEEEPLT, I510#Hh
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MY Fae/1l
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Fig.4 Secular variations of hot springs
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Survey of Volatile Chlorinated Hydrocarbons in the Atmosphere

—Survey of volatile chlorinated hydrocarbons in the air of industrial cities,

towns and mountain villages in the long term by the sampler of absorbent—

Nobuhiro SAITO, Otoyuki YAMADA, Yoshikazu FUJITA, and Katsuzo SAKODA

A survey of volatile chlorinated hydrocarbons in the air of industrial cities, towns and moun-

tain villages were carried out. Trichloromethane, 1, 1, 1 —trichloroethane, carbontetrachloride,

trichloroethylene and tetrachloroethylene were measured. These substances were absorbed by

Carbosieve G through a 24 hour sampling (approximately 150ml/min). They were extracted by

toluene and examined by gas chromatography with ECD. The result of this survey showed that

the level of these compounds was 0. 13—1.36 £ g/nf in the air of industrial cities, nd—1. 17 g/nf in

the air of towns. Furthermore, we came to the conclusion that the level of these compounds was

nd—0, 64 4 g/ nf in the air of mountain villages. Some of the results of the investigation of the air

of industrial cities and towns showed levels of 1, 1, I—trichloroethane and tetrachloroethylene,

which are relatively high. It suggests that these compounds are derived from some factories

which make use of them.

Key words
lages
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Table 1 Productive quantities!’ #

: volatile chlorinated hydrocarbon,atmosphere,industrial cities,towns,mountain vil-
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List of items quantities
Trichloromethane 35,000t/y (1985)
1,1, I-Trichloroethane 90, 000t/y (1982)
Carbontetrachloride 46, 000t/y (1986)
Trichloroethylene 71, 000t/y (1986)
Tetrachlioroethylene 70, 000t/y (1986)
BRI AR
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WEH| & L TCarbosieve G 60mgA K L7-4 S
ABUHEEIC, WETEREASE 150ml / min 2R
THEIL, MELL. BREFEROHL, Mo T
i L,ECDRA X7 = b 75 7 (GC-ECD) iz
A LT, GCOL &% Table 2 1R,

Table2 Analytical Conditions of G C

Kinds of GC Shimadzu GC-14A
"Column 3mn¢h X 3m glass
Packing Chromosorb w (AW-DMCS)

60/80mesh, Squalane 25%

Detector Temp, ECD 250C

Column Temp. 90°C

Inj. Temp. 250°C

Carrier Gas N: (1kg/cif)
HRLERE
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DELDIBDD, Table 3, 4, 5ThA.
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Table3 The table of concentration concerning Trichloromethane, 1,1,1~Trichloroethane Carbontetrachloride,
Trichloroethylene and Tetrachloroethylene on survey of industrial cities

. sampling sampling Trichloremethane 1,1, I-Trichlorctaethane Cargnntetra;hhl)ride Tgichioro;thylene Teérachlnrgethy[ene
year point - Winter 1 inter ummer  Winter umner  Winter ummer Winter
1 Hirabarucho ggnd!m 0. 46'_"'02‘@5% 0.57 0.4 0,59 0.200 nd 0.07 2.98
2 Idekitache 1.08 0.3 1. 89 0. 46 0,83 0,39 0,75 nd 0. 46 3.03
1991 3 Ohnukicho 0.28 nd 0.84 011 054 010 0,35 nd 0. 51 nd
4 Amoricho nd 0,12 0, 84 0. 49 0.56 0,61 nd nd 0.13 0. 30
5 Saiwaicho 0.14 0.30 0.73 0.41 0.55  0.42 0.20 nd 0.17  0.30
1 Hirabarucho 0.19 027 2.50 0.47 0,58 0.30 nd nd 0.17 nd
2 Idekitacho 037 nd 3.79 1,58 0.74 0.64 0.16 nd 0.48 0.22
NOBEOKA 1992 3 Ohnukicho 0.18 0. 87 - 3.38 1.1 0.97 0,59 0.15 nd 0.50 0.45
4 Amoricho 0,20 nd 321 0.39 0.96 0.28 0.14 nd 0.46 012
5 Saiwaicho nd nd 28T 4.23 0.78  0.61 nd nd 0.32  0.35
1 Hirabarucho 0.22 nd 0.68 0. 56 0.40 0.86 0.15 nd 0.18 0.13
2 ldekitacho .45  0.25 .02 0.81 0.47 0.62 0.23 nd 0.52 0.16
1893 3 Ohnukiche 0.22 0,23 0.81 1,07 0.47 0.83 1.05 nd 0.55 0,32
4 Amoricho 0,22 nd 0. 41 0.70 0,29 0. 64 0.08 nd 0,22 0.10
5 Saiwaicho 0. 38 nd 0.75 0.78 0.70 0.64 0. 86 nd 0.34 0.13
1 Hososima 0,42 0,13 3.73 3.49 0,67 0. 48 nd 0.34 0.20 0.21
1991 2 Haruvharacho 0,15 0.47 1.00 1.00 0.50 0.53 0. 26 nd 0.20 0.17
3 Daiodani nd 0,26 0.85 1.19 0.50 0,63 nd nd 0.20 0.24
1 Hososima 0.26 nd .31  2.76 0.61 0.49 nd nd 0.12 017
HYUGA 1982 2 Haruharacho 0.45 0.14 0.96 0.90 0.80 0.53 nd nd 0.29 0.10
3 Daiodani 107 0. 06 .18 0.91 0.74 0.57 nd nd 0.22 0,14
1 Hosogima 0. 21 0,32 3.06 1,93 0.60 0.74 0.15 0.28 0,10 0.13
1993 2 Harvharacho 0. 17 0.32 0,85 1.62 0.37 0.82 nd 0.10 0.11 0,15
3 __Daiodani 0.20 0.15 1.25 0.95 0.52 0.68 nd 0.25 0.14 0.11
1991 Hirajohigasi 0.18 0,23 0.59 0. 81 0.58 0. 57 nd 0.77 0,44 0. 56
KADOGAWA 1992 Hirajohigasi 0,36 nd 1.36 1.11 0.68  0.63 nd 0,12 5.22 0,17
1993 Hirajohigast 0.17 0.86 1. 08 0.89 0.53 0,70 nd 0.37 0,14 0.25
Maximum 1.45 0. 87 379  4.23 0,97 0.86 1.05 0.77 5.22 3.03
Seasol Minimum nd nd 0. 41 0.11 0,29 0.10 nd nd 0.07 nd
Average 0.32 0.21 1.54 LIT 0,61 0.57 0,18 0.08 0. 46 0.41
Standard dev. 0,34 0.23 1.08 0.93 0,18 0.17 0. 27 0.17 0.95 0.74
Max imum 1.45 4,23 0.97 1.05 5.22
Total Minimom nd 011 0.10 nd nd
Average 0.26 1.36 0,59 0,13 0.43
Standard dev.  0.29 1,01 0.17 0.23 0.85
fixed quantity Timited 0. 10 0.04 0. 01 0.10 0.05
umits : ug/m
Table4 The table of concentration concerning Trichloromethane, 1,1,1-Trichloroethane
Carbontetrachloride, Trichloroethylene and Tetrachloroethylene on survey of towns
o sampling sampling Trichloromethane 1,1, 1-Trichloroethane Carbontetrachloride Trichloroethylene Tetrachloroethylene
year point Summer Winter Summer Winter Summer Winter Summer Winter Summer Winter
1 Ikimedai 0,43 0,13 1,79 1. 46 0,54 0.50 nd nd It 0.11
MIYAZAKI 1991 2 Gakuenkibanadai 0.68 0.19 0.80 0.49 0.69 0.47 nd nd 0.09 0,09
3 Oshimacho nd 0,17 4. 65 0,82 0.59 0,54 nd nd 0,44 0,22
4 gitatakamtsucho nd 0.12 1. 61 0.45 0,57 0.43 nd nd 0.29 0.21
1 Himegicho 0.55 0.10 1. 29 0.82 0.82 0.5 nd nd 0.19 0.09
MIYAKONOJYO 1992 5 yochioche 0.18 _ 0.12 120 118 0.50  0.62 nd  nd 0.30 0.3l
KUSIMA 1992 1 Nishikata 1.91 0,21 0.91 0,78 0.71 0.50 nd nd 0,18 0.11
2 {;kamatu 0,37 nd 0.76 0.86 0.69 0. gg nd ng 0.11 0.18
1 kata 0.25 nd 0.68 0.79 0.56 0. nd I 0.11 0,14
KOBAYASI 1983 5 piosono nd nd 1.32 0.8 0.58  0.69 nd nd 0.25  0.15
Maximum 1,91 0.21 4,65 1. 46 0.82 0.69 nd nd 0. 44 0.31
Soason Minimum nd nd 0.68 0.45 0.53 0,43 nd nd nd 0.09
Average 0.44 0,11 .50 0,85 0,83 0.56 nd nd 0,20 0.16
Standard dev. 0,54 0.08 L1i  0.28 0.09 0.08 nd nd 0.12 0.07
Maximum 1.91 4. 65 0.82 nd 0. 44
Total Minimum - nd 0.45 0.43 nd nd
Average 0.27 117 0.59 nd 0.18
Standard dev. 0.42 0. 87 0.09 nd 0.10
fixed quantity Timited 0.10 0. 04 0.01 0,10 0,05
umits:  pg/m
Tableb The table of concentration concerning Trichloromethane, 1,1,1-Trichloroethane
Carbontetrachloride, Trichloroethylene and Tetrachloroethylene on survey of mountain villages
irea sampl ing sampling Trichtoromethane 1,1,1-Trichioroethane Carbontetrachloride Trichloroethylene Tetrachloroethylene
year point Summer Winter - Summer Winter upmer  Winter Summer Winter Sunmer Winter
NISHIMERA 1991 1 Murasho-} 0.15 0, 47 . 69 nd 0,10
2 Murasho-2 0,08 0.40 0.52 nd 0.08
SUKI 1903 1 Nakahara 0.23 0.55 0.66 0.91 0.60 0,76 nd nd 0.05 0,17
2 Nasaki 0.20 - nd 0. 65 0,79 0.57 0. 65 nd nd 0.08 0,13
Maximum 0,23 0.55 0, 66 .91 0.60 0.78 nd nd 0.08 0.17
Season Minimum 0.20 nd 0.65 0.40 0.57 0,52 nd nd 0.05 0,08
Average 0.21 0,20 0. 65 0,64 0,58 0.66 nd nd 0.05 0.12
tandard dev. © 0.02 0.2 0.01 0,92 0,02 0.09 nd __ nd 0,00 0.03
%ximum 0.55 0,51 0.78 nd 0.17
Total Minimum nd 0. 40 0.52 nd 0.05
Average 0.20 0.64 0.63 nd 0.10
Standard dev, 0.17 0.18 0.08 nd 0.04
fixed quantity Timited 0,10 0. 04 0.01 0.10 0.05

units : wug
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Investigation of Acid Rain in Miyazaki Prefecture
—Observation in the fiscal year 1993 —

Otoyuki YAMADA, Nobuhiro SAITOH, Yoshikazu FUJITA, and Katsuzo SAKODA

Acid rain in Miyazaki prefecture was investigated continuously during the fiscal year 1993
without changing observation methods and conditions.

The monthly mean value of pH of rain water samples varied between 4, 06 and 5, 73 with yearly

average value of 4, 84, which is somewhat higher than those of the previous two years.

The total amount of ion precipitation during the year was highest in the Nobeoka district and

lowest in the Takachiho district. The monthly amount of ion precipitation was highest in August

and lowest in December.

The ratio of NO,/nss—80, which is regarded as an index of the degree of city type acid rain
varied from 18% to 38% with average value of 26%.

The frequence of detection of fluorides in rain water samples was less than in usual years, and

this fact seems to be coincident with the meteorological observation results on the voleanic activi-

ties of Mt.Sakurajima, which is thought to be one of the factors that affect the chemical compo-

nents contained in rain water.

Key words : acid rain, pH, anion, cation, ion precipitation
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Table 1 Yearly change in NO,/nss—80, ratio
(%) at each sampling point

MR | 3R | TR A | RS R
SRl 21.8 25,1 22.6
EOE | 214 26.3 30.6
ST 26. 1 36.5 27.0
WRW| 285 32.4 38,9
% 7 L 14.1 82.2 | 240
H ®& 17.5 22.8 26,7
#w | 150 13.8 18.3
AN 7 20.0 24,0 24.9
i 20. 6 26,7 26.7
4 Zofh
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Table2 Number of eruption times of Mt.Sakura-
jima and that of F~ detection times

£ OE | PR3 E | Ak 4 R | PRk S AR

1 K B3 464 259 131

1% F B 318 129 57

F~ B 98 66 13
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Present State of Air Pollution in Miyazaki Prefecture(1993)

Yoshikazu FUJITA, Otoyuki YAMADA, Nobuhiro SAITOH, and Katsuzo SAKODA

In Miyazaki Prefecture, air pollution has been monitored by a telemeter system since 1981,

Air pollutants (for example, sulfur dioxide, nitrogen dioxide and photochemical oxidants) are

monitored at 26 stations (17 air pollution monitoring stations, 4 automobile exhaust monitoring

stations, 1 inversion zone monitoring station and 4 fixed sources observing stations).

The high concentration, excceding 0, 1 ppm, of sulfur dioxide observed in Miyakonojo City

appeared to be caused by the volcanic activities of Mt.Sakurajima.

‘The annual 98% values of the daily average of nitrogen dioxide were within environmental qual-

ity standards (0, 06ppm)at all monitoring stations, but at automobile exhaust monitoring sta-

tions the annual 98% value was nearly 0, 04ppm.

Although some data exceeded the environmental quality standards, the majority of data shows

that there is no concern for the present state of the air quality in Miyazaki Prefecture.

The new telemeter system of air pollution was constructed in March 1994,

ISDN(Integrated Services Digital Network)is used in this system and this date is also quickly

accumulated at the Nobeoka Health Center and Environmental Control Section.

Key words : air pollution,sulfur dioxide,nitroen dioxide,phtochemical oxidants,
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Table 1

Number of stations and monitoring substances

CERLS4E4 B 1 BEE

| & il pis 15 H %
B |5 & & o 80, | SPM|NOx |Ox| W |CO|HC|TS| N
1|3 B @ % & #&|@fhk r E| O OlO|O0O
—lel7 v = ¥| » %2 ®| O O|lO0 |0
Blsi®m N % K|l 2 mEkm| O| |O|lO]|O
K| 4| B R B F| » XEH|O|O|0O|0O|0O O |0
K5 B # ¥ E| » XRTHEH|O O O
M| 6% M % 2 & &| » FREE| O O O
E| T\ FEMESERESRE | © HiLE O & 1B O
Bl 8|M Il & # ®IMImMERE O|O|O0O]O|O
Rl9|Kk £ & N % #|BETAKESR| O o|lo| O @)
Cl0jE B /& B K| 2 BEE| O|O|O o O
Blul@w B A BE | » @ B|O O|lO0| 0O
Bl12)Em B B B 7 SEMLEH| O Olo| O
H| B3| HBE s —|EEHKBE| O O O
BE| 14| W 4 B OB % BT| o EAE| O O o
(5|8 #® % K| 28 W O|O0|0O0|0O|O
16 | BFREEHERSZE |~ JeEE ® O i O
2| 17 | pEEE % T O OO O
Mii8|H M K B FBEEHE & O|O0|0|0O|O0O
E(19|M 2 N 2 K| 2 BEHE|O 0|0 |0
Bl2o | SRasEsy 2B | SetHE % O O oO|lo|o e
20 WM & ¥| O sERW|[O|O0|0|O0O|O0O
5] A Br 7E Mt |SO0x [NOox | F | Q.
22 (1 1k B 8 1 kK A |EMHEE B O|O|O|O0
BB RE 2 KA » HEEH| O O] OO
24 [fE AL B2 B 3 kK hI| » BEE OlO| O
BlF T F M KlpEHE B O | 0| 0|0
= 5 % Br & #h S0, SPM|{NOx {Ox| W |CO|{HC | TS| &
D|26|® F W ¥ & B |EEHEE S WL @)
| |(® @ B # % olo|o|lo|lo|lo|lo]|oO
XS0:. ZEYkwBS  Ox MEFAFVF UL TS BEEHROBSHE SOx  WBIEY
SPM BBRTHRWE CO —BLi#k N FosLEEt  F o mEEER
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Table 2 Results at air pollution monitoring stations

TR E| CBRAZER| - BAR | HMEEAFVS | B TRR
FREO H¥g o | BMoR | BRI 1 FERD
TEE | RERE | FEY | BT | B | Eos S | B | R LR | BRHEC || By
& D2 | f f98% | | fEO2K | RHEDFE | Bisin | E | fEo2y
Kot o B | T oM
PPm | ppm|ppm|ppm|ppm|ppm| ppm | ppm |ng/nf |ng nd
IERF B EH| 0,003 0.008| 0.004| 0.009| - - 0.028 | 0.089 = =
7 Y < ¥ | 0.005| 0.010 0.009| 00186 -— - 0.014 | 0.059 | - -
B o/N % | 0003 0.007| 0.016( 0,027 ~— - 0.019 | 0.079 = -
SERT | GE B 4R M BT | 0.004 | 0.012| 0.007| 0.015| - - 0.012 0.060 | 0.029| 0.069
SE % BE ¥ B | 0.003| 0.007| 0.003| 0,007| ~— - - - - -
SERS @8 0.004| 0.011( 0.005( 0.012| - - - - - -
mEMEER| - - 0.015| 0.027| 0.8 | 15 - - — -
FEUIET [ P9 )1 48 4 #% | 0.004 | 0.011] 0.003| 0.011| — - 0.029 | 0.089 | — —
REB/NFER| 0.004| 0.011] 0.008] 0.014| - = -~ = 0.027 | 0.055
BT | B [ B@A| 0.005] 0.013 0.011| 0,023 — - 0.011 | 0.065 | - -
#m..% SR | 0.006| 0013 0005| 0.011| -— - 0.016 | 0.071 | 0.081| 0.062
AT | % 88 /R @ B | 0.004| 0.010| 0.005| 0.012| -— - 0.028 | 0.094 | — -
&L — | 0.003| 0.008{ 0.007| 0.015] - - - - - -
H /& % Bg| 0.004| 0,009 0,012 0.023| = - 0.019 | 0.081 | 0.041| 0.066
SIET | RILEBRERTASAY | 0.002( 0.006 | 0.003| 0.008| — - - - - —
STREEEE | — = 0,021 0.032| 12| 20 = - - -
MEBEHR| - = 0.023( 0.036| 1.8 | 3.1 5 = — —
H AR Ay 0003 0,007 0.006| 0.012| -— - 0.023 | 0.099 | 0.033| 0.063
HEgH
OB /NF R 0.002( 0.008( 0.007| 0.016[ — — 0.007 | 0.047 = -
# W ® W 0.003| 0.009| 0.007| 0,016 — - 0.023 | 0.09 | 0.038| 0.082
#RTH
WWE BB 0007 0.014] 0.023( 0,038 1.7 | 27 s = - -




Table 3 Compliance with environmental quality standards

TR bhiR T bE =T HFAF VTN | BETFIRIE
1 IGRHE | BES(E | BYESE | BYH50E | 8BGRIE | BSPE | 1 BFRE | LEEME | 1 BRAGE | EoRE
%0, 1ppn | 230. 04 | 410, 04| £0. 06 b{zopp;zl 4310ppm | 430, 06 | %0, 12 | £%0. 2mg/ | H30. Img/
mlE | MERE | 28X o8 | pplll | ppeEE | @A | ZBA | powE@8 | ppnE8 | niEBX A
BfiRe | A7cHE| 0.06ppm | A7cB¥L | [EEK H#k APIEH] | A7 | 7cRERTEL | BB
SN0l # #
y _
EREEER 0 0 0 0 — = 195 0 == —
F e ¥ 0 0 0 0 0 2 - 0 0 = —
R /hEKR 0 0 0 0 =~ i 42 0 — —
EET | EE AR 0 0 0 0 - - 0 0 8 2
3E [ 4 Y 0 0 0 0 . - - — - -
EEE_E®| 0 0 0 0 — - = - - -
mEREHR — oz 0 0 0 0 — — — -
KREBMNER] 0 0 0 0 - — | e 0 - ~
e | B R RBAT 0 0 0 0 - — - - ! 0
MBARNE| O 0 0 0 - - 3 0 — i
FITIET | 79 71 42 ik 88 0 0 0 0 = — 17 0 2 0
T | w8 6R A 0 0 0 0 = = 153 0 -— —
Hligge s — 0 0 0 0 - - — — — —
Bwm % Bl 0 0 0 0 — — 65 0 2 1
BT | HERETR 0 0 0 0 = o — - - —
ETEEEER | — = 0 0 0 0 = = - —
HEBEHEE| — — | e 0 0 0 — = - —
BE&@HA 0 0 0 0 == = 179 0 0 0
B :
WmEAER 0 0 0 0 - — 0 0 _ _
R oE e 1 0 0 0 - - 126 0 9 2
AR
WHEHR 1 0 5 0 0 0 = R = =
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Fig.1 Position of air poliution monitoring stations
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Fig.3 The concentration of sulfur dioxide in Miyazaki Prefecture on September 26 and 27 in 1993
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Survey of Nitrogen Dioxide in the Air along the Main Road
Survey of NO, in the long term by the Sampler of TEA on the basic of the Molecular Diffusion

Nobuhiro SAITOH, Otoyuki YAMADA, Yoshikazu FUJITA, and Kastuzo SAKODA

In Miyazaki Prefecture, air pollution caused by automobile exhaust is monitored at 4 automo-

bile exhaust monitoring stations. Results from monitoring showed that the awount of NO, did

not exceed the environmental quality standards for NO, (0.04~0, 06 ppm), but concentration of

NO, tends to increase with traffic congestion. Regarding the survey of NO, by the TEA sampler
carried out at 153 points along the main road, the results showed that the level of NO, did not

exceed the environmental quality standards for NO, , but some data showed near the lower imit

of the environmental quality standards in Japan, The highest recorded level was 0, 035 ppm at

Totorocho and Nakatusecho in Nobeoka city, and the average level was 0, 013ppm. The concen-

tration of NO, on the road correlated clothly with the volume of traffic on the road over the 12

hours . The concentration of NO, found by monitoring points several meters away from the road

was approximately 50% lower than that found by points along the road.

Key werds : nityrogen dioxide, TEA sampler, road, traffic.
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Table 1 ERAZT—NE (FHRERE

ZRTIMRS A2V REIEER L CREAL S E
Wi BT BRTUZ DWW TEE~64HE 55 TIERR 5 F11LH

GEEED) RUERK64E2 H (BEE) 124 4805
TOREET- 1.

MREER

1 HERAE
FH 4 BOBAENThR 83 IR Iz oW TOFEER

HATablel ITRn L7z,

8 A 118 2 A 58 | EHEE % E R
- ppm|ppm|ppm | ppm| ppm | (&/12h)
1| fEMFit 4~ B84 TH | 0.027] 0.037] 0.038[ 0.038 0. 035 20,557
2 | BT o#FERT L TH | 0.030] 0,038 0.032] 0.040 0.035 27, 966
3| MR EE1 3~ 20 0.026 ] 0.031] 0.028] 0.028 0.028 18,529
4| EBhkEE 1 3 - 3 0.017] 0.032] 0.0926| 0.029 0.028 19, 477
5| EBTHMAE2 T B 0.016 ] 0.031] 0.029] 0.027 0.026 30, 780
6| EBHM L2 T B 0.015] 0.032] 0.026| 0.028 0.025 32,674
T BB EE3TE 0,016 | 0.026] 0.023] 0.022 0, 022 32, 253
8| EBTHMRE1LITEH 0.013] 0.025| 0.021] 0.026 0.021 20, 038
O BB TEE R 0.014 | 0.026 | 0.020| 0.025 0.021 32, 087
W] =@BmbhNESTH 0.016 | 0.024| 0,020 0.024 0,021 37,030
TSR 0.010| 0.029 0.025| 0.019 0.021 24,794
12| @ FEE1ITE ]| 0.010] 0.026] 0.025| 0.017 0,020 20, 021
13 | #8351 IR Y 0.013] 0.023] 0.021| 0.021 0.020 —
14| EBHAREEA 0.013] 0.028[ 0.020| 0.022 0.019 15, 470
15 | BB EJNIELI4THE 0,013 0.023| 0.020| 0.018 0.019 21,007
16| EBHATL2TH 0,011 [ 0.023] 0.020 | 0.020 0.018 28,111
17| & FEE=HHAt 0.015[ 0.019[ 0.016] 0.021 0.018 8,020
18 | & 15 i 8 gk BT 0,011 0,021 0.017[ 0.022 0.018 15, 393
IS HaHmER 2T H 0.014 ] 0.018] 0.019] 0,017 0.017 20,012
20 | %E FA v B AF H] 0.016 | 0.017 [ 0.016] 0,020 0.017 33, 696
21 | 2R3 H & BR 35 BT 0.011] 0.021] 0.017] 0.018 0.017 7,963
W EBHAEND 0.010] 0.020 0.019| 0.018 0.017 16, 607
23 | ERTHEZM 1 TH 0.011] 0.022] 0.016| 0.014 0.016 15, 432
24 | MBHEHEE 0.013] 0.019 0.015| 0.016 0.015 6,011
25 | M THEZE S HT 0.011] 0.021 | 0.017| 0,013 0.015 16, 240
26| AU DO AFEH 0.010] 0.017 [ 0.018| 0.017 0.015 8, 104
27 | EEIR T EBAL BT . 0,010 0.017[ 0.019[ 0.015 0.015 19, 152
28 | HTHEE AR 2 T H 0.009 | 0.018[ 0.018] 0.015 0.015 24,690
29 HmTh AXTEH 2 TH 0.012] 0.015] 0.016] 0.016 0.015 17, 545
0| ERTFHEIESTH 0.008 | 0.018] 0.017] 0.014 0,014 31, 375
31 | PRI BT K =F fm & 0.007 | 0.017 ] 0.015| 0.018 0.014 17, 841
32| EBETAFILEH 0.012 | 0.018] 0.019] 0.008 0.014 4,196
33 | 4t [ v W E ] 0.011 ] 0.015] 0.015] 0.015 0.014 9, 955
M| EETHEEE 4 T H 0.009] 0.018] 0.015] 0.015 0.014 27, 914
35 | MR E KFE# 0.008] 0.017[ 0.017[ 0.016 0.014 15, 449
36 | EETAFEA 0.008] 0.018[ 0.015[ 0.015 0.014 16, 055
37T | EIXFEMAFTHE 0.005] 0.022] 0.018[ 0,010 0.014 15, 255
38 | BT R=FEMNIL . 0.007 ] 0.020] 0.012] 0.012 0.013 5, 298
30| ERTHdERENT 1 T H 0.010| 0.014] 0.015] 0.011 0.013 6,014
40 | %E v M oo BT 0.007| 0.016] 0.013] o0.014 0.012 6, 185
41 | B B HT S o O 0.009| 0.014} 0.013] 0.012 0.012 9, 853
12 | BRW AT HE 0.007] 0.016] 0.013! 0.012 0.012 9, 045
13 | MW T ME 4 TH © 0.0097 0.0171 0.013] 0.009 0.012 10, 625
44 | EEmfimERE3ITH 0.006] 0.017] 0.013] 0.011 0.012 27,908
45 | # + FHT K F T AR 3 0.002 | 0.017] 0.015] 0.013 0.012 13, 554
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p 8 H 118 2 H 5H | EHRE
o) B % # R E | o nmlppmlppm|ppm ppm | (&/120)
49 | EM B EEIL TH 0.007 | 0.013] 0.0121 0.013 0. 011 24, 444
50 | BT AFEH LN 0.008 | 0.011] 0.010] 0.014 0.011 21,070
51 | EHAET KREIEH 0.005] 0.011] 0.011] 0.015 0.011 18, 234
52 BT KRFERZS 0.008| 0.011 | 0.011] 0.012 0.010 8,147
53 | HEmMARFHR 0.005| 0.015] 0.012( 0.009 0.010 7,634
54 | BB REERH 0.006 | 0.015| 0.010 ] 0.010 0.010 6,529
55 | EEMIHT KR 0.006!] 0.011| 0.011] ©.010 0.010 6, 105
66 | BT AERH 0.006 | 0.011 | 0.012| 0.007 0.009 5, 870
57 | WM AEHE 0.006| 0.012] 0.009 0.000 0.009 4, 805
58 | HEE /A F L5 0.006 ] 0.015] 0.013] 0.002 0.009 14,401
59 | FRMTAAFTHEERE 0.005] 0.011 ] 0.010[ 0,009 0.009 6, 837
60 | B TH AFERE 0.004 | 0.012| 0.013]| 0.005 0.008 10, 016
6l | HERm AXZBAS 0.006| 0.011| 0.011] 0.0086 0.008 8, 907
62 | BT AFERA 0.005| 0.011 | 0.008] 0.007 0.008 3, 550
63 | HEHI L 0.003| 0.009| 0.009| 0.007 0.007 5, 587
64| AT AFEKER 0.004 | 0.007] 0.006] 0.007 0.006 7, 489
65 | EETH A FEREE 0.004 | 0.007| 0.006| 0.006 0.006 14, 272
66 | INHTHAFEEES 0.006| 0.007]| 0.006] 0.005 0.006 3,526
67 | BT AFEHILH 0.004| 0.008]| 0.006[ 0.003 0.005 5, 969
68 | EHBIAER b 0.005| 0.006] 0.006| 0.005 0.005 3, 561
69 | BT AERH A 0.004 | 0.006| 0.004] 0.004 0. 005 1,464
0| BETAFESH 0.004 | 0.006| 0.004) 0.004 0.005 4, 908
MET NS 0.003| 0.006| 0.005| 0.005 0. 005 2,053
72 | ILZ O KFEEH 0.003| 0.006| 0.006]| 0.004 0, 005 2,100
3| &FEHAELE 0.006| 0.004] 0,004 0.004 0.004 2, 778
4| MR REEF 0.003] 0.006| 0.005[ 0.004 0.004 778
5 | W EZ T 0.003| 0.005| 0.005| 0.003 0.004 3,163
6| BT RE=2 0.003| 0.004| 0.004] 0.004 0.004 469
T H oy @RS 0.002 ]| 0.004| 0.005]| 0.002 0.003 1, 383
8| EBTHEBAES 0.002| 0.004| 0.004| 0.003 0.003 —
79 | BETFAEALAR 0.002| 0.005| 0.003] 0.002 0.003 6, 185
80 | HET AFEA 0.002| 0.002 0.003] 0.005 0.003 915
8l | @ TEMAKFEF 0.002] 0.003] 0.003[ 0.001 0.002 344
82 | Ay WM KEE M 0.001 ]| 0.002] 0.003]| 0,002 0.002 627
83 | A4 MM AREEMTF| 0.002] 0.002] 0.003] 0.001 0.002 319
B =3 (& 0.030 | 0.038] 0.038 0.040 0.035
5 {8 ] 0.001| 0.002] 0.003] 0.001 0.002
I 35 E 0.009 | 0.016] 0.014[ 0.013 0.013
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Table 2 ZTESZEDKR

(ppm)
I11AEME | 2 A£HE .

X 45 Al E Mt A NO, B | NO, M THRE
B WA | AT R T B R ET 0.014 0.014 0.014
SE [F] H Bl K BT 0.015 0.019 0.017

ERE A | ERET LA B 0.049 0.043 0.046
i e = 0.033 0.040 0.037

EEEA | BE R 0.017 0.023 0.020
H [a] /1 R BT 0.022 0.027 0.025

ERREA | B @R K E 0.018 0.022 0.020
BRMAFEBRHE 0.024 0.026 0.025

& BRE R | E IR T O AT 0.027 0.031 0.029
= I 38 )1 Ey 0.031 0.032 0.031

ERmA | EHHBRL2 TE 0.038 0.030 0.034
E@EmWmMLlTE 0.023 0.018 0.021

ERmA | EETHEER S TH 0.022 0.026 0.024
EBHTHERITH] 0.086 0.027 0.081

EREM | EEHAKEND 0.025 0.023 0.024
=W HARFE N 0.026 0.036 0. 031

R Z2 /K| BTFHEET=HH# 0.022 0.017 0.020
TR = HHF 0.022 0.016 0.019

T ®E=EH 0.020 0.022 0.021

T REE =M 0.023 0.034 0.028

R oE M| BIETILE DA 0.025 0.019 0.022
EBETHEKSTH 0.029 0.027 0.028
EWTHARBLTHE 0.024 0.038 0.081
BEBEHRKRILITH 0.025 0.031 0.028

R E R | EFTHEERLITEH 0. 031 0.033 0.032
EBTHEEELITH 0.031 0.034 0.032
BIBETHEERE 1 TH 0.087 0.025 0.031

2 E A | EBTHNEITH 0.024 0.025 0.025
EBHEMNE2 TH 0,024 0.030 0.027
EBHRNESTH 0.018 0.017 0.017
EmTmHRNE2TH 0.027 0.026 0.026

BREO BRI E S NS ELIC BT,
WHD 5 15~200 mEEN - RICRIEREREL, B
ANDREIZOWTHIFE L 2. Table 3 IR T LI iz
HED OREN IS TR LB R B R E OIS
THIB0%~T0% DIERNA SN i-h, B, S OIEEE
EOBRIZOWTIE, ZOMEELIAN S DOFED D -
TeEZEZ N, —EOBRIRAS LN —f&
LU TFig. 5 ILEWTHRIZET 3 RIRER L1

o, EEEH (117) RUBEH (2 8) ofilk

FERIZDWVTI}, Table 4 IRT LS ICEEIZIZEA
CEERE T

2) F—RIEAROESIC& B BEDHE

BV ENVERIR U CRAEREEREAEICES
B L, HEBEOESICLAT{LOBEARIEL
7z, Table5 IZiRT & 5 ol FBEICHAR FREOR
BEOMEL BB ERIRAS O, COAETHESIC
L BZALOHEB A S NI TEL D 5 12,

i 89_



Table 3 BANDEE

(pom)
B R @ INH%EKE | 2 AEHE B BB M
NO. IBEE | NO. B E m
5 [ T ch o 5 B 0.084 0.035 0.085 =
BiE FA T % B Y 0.013 0.016 0.015 15m
E f5 Rk B AT 0.011 0.013 0.012 T0m
EETHIs TH 0.018 0.016 0.017 =
R HHIL3TH 0.016 0.010 0.013 =
EREHH L3 THE 0.012 0.014 0.018 160m
ZEEHL LG 0.049 0.043 0.046 -
T LB 0.016 0.028 0.022 120m
§E FE) TG 2 EY 0.016 0.022 0.019 -
EM T EET T T H 0.012 0,012 0.012 20m
%E f7) T G 2 HT 0.005 0.005 0.005 200m
HEHRE 2 TE 0.017 0.023 0.020 -
BHRETHEE2TE 0.014 0.016 0.015 50m
H [ 42 K HY 0.018 0.022 0.020 -
H [ R A f7 0.015 0.017 0.016 20m
ERTARFEA A 0.028 0.025 0.027 =
EBHEWMAKFEA B 0.019 0.014 0.017 20m
BEHEWAFHEA C 0.016 0.017 0.017 30m
ERWHASE2 D 0.024 0.030 0.027 -
EBWHRNES E 0.018 0.017 0.017 -
BHTHRMNES F 0.024 0.025 0.025 -
BEETHNE2 G 0.020" 0.030 0.025 30m
EBTHRNR2 H 0.027 0.026 0.026 -
BERTHAHE2 I 0.014 0.013 0.013 90m
WwEWH LINELTHE 0.020 0.022 0.021 -
WWHLNE4TH 0,016 0.017 0.017 35m
WYPHLINE4TH | 0.013 0.017 0.015 70m
B ¥ T o ET 0.026 0.036 0.031 =
B Y o Y 0.019 0.014 0.017 35m




Table 4 FIEEHRSEER & OHE

s (ppm)

. FREREH | BB | ..
BITEHN SRR 7ERY N0, 7R | NO, M R
SERA AR T 0.013 0.016 0.015
SRR T 0.011 | - 0.013 0.012

fERHHdE 3 TH 0.016 0.010 0.013

FERHEIL 3 TH 0.012 0.014 0.013

SERTH L % B ] 0.016 0. 028 0.022
SERTIIER] 7T TH 0.012 0.012-| 0.012
SRRy 0. 005 0. 005 0. 005
HrETEE 2 TH 0.014 0.016 0.015
B [Tt AHE] 0.015 0.017 0.016

BWETHAFEA B| 0.019 0,014 0,017

BIFHAFEA C| 0.016 0.017 0.017

SEHFAE2 G| 0,020 0.030 0. 025

BFTRRETE2 1 0.014 0.013 0.013

W LIIRE4TH | 0016 0.017 0.017

B EIEATH| 0.013 0. 017 0.015

FRET 0.019 0. 014 0.017
o5 fE 0.015 0.016 0.015
perglEl] (ppm)

. FEEY BB M ..

T RE st S A 7l N0, i | NO, R RS2y
SERE TP D #EHT 0. 034 0.035 0.035
MERTHHAES TH 0.018 0.016 0,017
JERETH £ 4 BT 0. 049 0. 043 0. 046
SR i T 0.016 0. 022 0.019
HiEhEeET 2 TH 0.017 0. 023 0. 020
B [l AEY 0.018 0. 022 0.020
EBRTAEIEA A| 0028 0. 025 0. 027
ZiFhdirE2 D | 0,024 0. 030 0.027
HiFTPsE3 E| 0.018 0.017 0.017
BIETRRES F | 0.024 0. 025 0. 025
HiFmbE2 H| 0027 0. 026 0.026
;g HIE4TH,] 0.020 0. 022 0. 021
Eigriihy 0. 026 0. 036 0. 031
o B 0. 025 0.026. | 0.025

Figsh BIEHAICEITZNO,BEDKR -
OnkxEXZ, BEE2RT) Table 5 HX&DEFH
A (ppm)
WO oo g | LR ZARME b

NO. ZBEE | NO. BEE

BIFTHEEREAEL1F | 0.031 0. 034 0, 032

BlEERAEL3F | 0.023 0. 023

EIFTTREERAELSF | 0.029 0. 023 0. 026

ElEThPNTEBELLF | 0.024 0. 030 0.027

ERTHPHTEBEL3F | 0,018 0. 027 0. 022

EiRTHAFEB EVE L | 0.014 0.017 0. 016

ERITTHERET C it 0. 024 0,018 0. 021

HRTEEETCIF&2F | 0.016 0.018 0. 017

HTEREICF&4F | 0.015 0,022 0.019

ARSI CIFE6 F | 0,019 0.020 0. 019

HRTEEETCIT&E E | 0.017 | 0.010 0.013
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Investigation of Well Water Contaminated by Chloropicrin

—Prediction of the Days on which Concentration of Chloropicrin Decreases to below
Limit of Detection in the Well Water—

Ken’ichi KOHNO, Koichi SEKIYA, Jun IWAKIRI
Noritaka TOMIYAMA, Yukari ANDOU, and Katuzou SAKXODA

The water quality of a well which is a source of water for the supply contaminated by
choloropicrin was investigated from March 1994 through August 1994, in Kushima City.

The maximum concentration of choloropicrin in the water was found to be detected 3, 6 mg/g,

This was on the day following an accident which resulted in contamination of the well water.

The correlation coefficient and velocity constant. from the regression formula which shows

relation between the concentration of choloropicrin and the number of days which have passed

were calculated. Also, the half—life of chloropicrin in some well water were calculated by velocity

formula of the first order reaction.

We predicted by the regression formula the days on which concentration of choloropicrin

would decrease to below limit of detection. The predicted days and the actual days on which

choloropicrin in the well water disappeared, were a close match.

Key words : chloropicrin, well water, water pollution, half—life, velocity constant.
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Fig.1 Location of sampling points
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Fig.2 A ground and sectional plan of the well
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1) hBEBIEFEL GC-14A(ECDH %)

#15 5:DB-17/0, 25mml.D. X 30m, JEE0.254m
FEAL : 150 °C, Beiigs : 270 °C, A — 7> : 50°C(0. 5
43) —=10°C / 43—100°C (1043) , ¥+ V7~ ZX:He

lml /%, X427 FHR:50ml /4, 18—
HA:1.0kg/cdf, DHFE—F: XSV w b
2) WIAEYERT, G1880EC(ECDAT %)

#1541 20% Y 2 DCB50 /chromosorb W(AW
~DMCS)/60~80mesh/ 3 m
EAORUBRHE:162°C, A -7 : 92°C, F+ U T —
H At Nl 00kg/cef, A A {bH X 1, 2kg / ef

4 InV¥Es Y vorEERE
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100 b H o — M, 5 % &iEK80ms, n—~FH
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B.o-~FY UEEERNERBEICLD, HEREOE
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7 MV, w270 NS LRUTICOHET S N
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R L 7oigiE « BABETFHRIIMS-AX505 W
#15 5:DB-17/0, 25mml.D. X 25m, JEE0, 25 u m
1) GCo%{f
HEAO:100°C, FSYRT»—542:260°C, 7
S L~y FIE @ 55kpa, b= )7 00— : 45zf / 43,
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Table 1

Daily change of chloropicrin in the well water

Bff:mg ¢
KEHF | KEHF IKBHF - k1 T DK
WRKAR | RBEK | oYK | Hikko
(BERED | F K| Nol No. 4 No. 5 No. 6 No. 7
H.6.3. 8 1 3.5 2.5 0.48 3.6 1.2 I.5
H.6.8.17 10 0.27 0.093 0.19 0.29
H.6.3.30 23 0.38 0.010 0.090 0.28
H.6.4. 6 30 0.12 0.044
H.6.4.18 42 0. 059 0. 0009 | < 0.0005 0.0076
H.6.5.17 71 | 0.0008 0.0028 | < 0.0005 | < 0.0005 | < 0.0005 0.0023
H.6.6.16 101 <.0. 0005 0. 0006 0. 001l5 < 0.0005 | < 0.0005 < 0, 0005
H.6.7.25 140 0.0005 | < 0.0005 | < 0.0005 | < 0.0005 | < 0.0005 < 0.0005
H.6.8.25 171 1 < 0.0005 | < 0.0005 | < 0.0005 | < 0.0005 | < 0.0005 | < 0 0005 | < 0. 0005
E 3/23, GCORHBEE
Table 2 Daily change of chioropicrin in the river water and the like
Bl :mg/ ¢
Hlk | B ¥ x H K
HAKA B | BBEK ek | REROHFK |HF *
R/ A= (AL &4 _
H.6.3.17 10 | < 0.005 ®<0.005 @<0. 005
H. .6. 3.23 16 |<0.0005| D1  0.0063 KR B
H. 6. 3. 30 23 | < 0.0005 @< 0.0005
H.6.4. 6 30 |<0.0005(D2 0,045 < 0. 0005 B
H.6.4.18 42 1<0.00051. D2 < 0,.0005 < 0.0005 | @< 0. 0005 BN A
H.6.5.17 71 | < 0.0005 < 0. 0005
H. 6. 6. 16 101 | < 0.0005 < 0.0005
Z 1) 3/23, GCORHBEE
2) D1, D2I3Fig. 1 okHiEm%ERT
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Fig.7 Daily change of chloropicrin at each
sampling point in the well water

Table 3 Analysis of the data concerning disappearance of chloropicrin in the well water

£ K%k A 4 7 o F B
B =i -
Mo I No. 4 No. 5 No 7
1) EHEROIEER L7
3 4 5 3 4 3 3 4 5 6
T8
2) BHEN BRI, £ 0.38 0.38 0.38 0.48 0.48 3.6 L5 1.5 L5 15
esTsl=E =) (23) (23> (23) & L ¢ 1) (1) (1) ¢ 43 (1) (1)
30 Bk lhy=— |Iny=— |lny=— |Iny=— |[Iny=— |lny=— |Iny=— |lny=— |lny=— |[Iny=—
0.03211x | 0.05236x | 0.06169x | 0.17565x | 0.15277x | 0.15087x | 0.07108x | 0.10137x | 0,11998x | 0.09436x
—0,79140 | —0.43233 | —0.20412 | —0.58073 | —0.77916 | +0.88260 | +0.10377 | +0.31475 | +0.52198 | +0.08654
1) {RERRORSRE —0.550 | —0.838 | —0.983 | —1.000 | —0.998 | —0.907 | —0.820 | —0.013 | —0.057 | —0.950
5) HERIRYOR P Py e) ) o 0] A e 0 O
6) My 2l TE M (day™) | 0.0321 0.0524 0.0617 0. 1756 0.1528 0. 1599 0.0711 0. 1014 0,1200 0. 0944
T HEREA (days) 21.8 13.2 1.2 3.8 4.5 4,3 9.8 8.8 5.8 7.8
8) 99,99 Y%l EY HHE 287 176 149 52 80 57 180 o1 7 98
(HED (8.6) (59) (5.0) EETS (2.0) €192} (4.3) (3.0) (28) (8.3
9) 99,99 YISO ND ND ND ND ND ND ND ND ND ND
(me,/£) | €0.0000)} 0.0001)( €0.0000)| €0.0000) | 0.0000)| 0,0002)| ¢0.0000! ¢0,0000| ¢0.0002)| ¢ 0,000
100 NDOFEH Bhi-EE 140 7 42 101
HE (B8 . & (4.7) (24) (Ld4) {34

H 1) ERRORRIER L7 - 28 BBE OB I DA T T — S HCH B, NDOF— 2 AT b ST,

2) yebES ) vOENEE GRIEE 0.3 ueg/m) : B Y%
3) ND:0.0%05 me £ ki
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Fig.8 Daily change of water quality at each sampling point in the well water
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W1 VT b7 FEEAOHE

T p— » HALF.L--(Ver.2) ----BY W% H—, ----1984, 5/15------

15 ' PC-8801 SERIES, N88— H#A:E BASIC (86) -——--————=—==—-——mmmmmmm e

20 CLS:WIDTH 80, 20: CONSOLE 0, 25, 1, 1: COLOR 4

30 PRIINT ™ stk s sk sk s ook s s ok ok sk o s ok o sk sk sk ko HALF_L Rk R o R R R R R R R R ROR R AR R R

40 PRINT "++* CALCULATION.OF HALF-LIFE MRHHOFE T

50 PIRIINT ™ sk sose ot s s s sk st o s sk ke e e o e oo o ook oo ook o o KR KRR K KRR R ok ok
- 60 FOR1=1TO150:I=I+1:NEXT I:COLOR 5

70 X1=0:X2=0:Y1=0:Y2=0:XY=0

80 PRINT:PRINT ”"# 4 bVE" :INPUT TITLE$:DEFDBL X,Y

90 PRINT:INPUT "5F—# D" ;N:DIM X(N),Y(N)

100 CLS

110 FORI=ITON

120 PRINT "x (" L"),y " :I;")="3:INPUT X(I),Y(I)
130 NEXTI

140 GOSUBS500:" ------ Caleulation ------

150 GOSUB800:" —----- Print Out --------

160 PRINT:INPUT ”Theoretical Value (FER{E) OFtEAE LM (Y/)";P$
170 IF P$="Y” THEN GOSUB 660 ELSE 300

180 GOSUB 940

190 PRINT:INPUT " #7Z, Theoretical Value (ﬂﬁ{ﬁ) oaufﬁ%tﬂ“rb\(w)" ‘R$
200 IF R$="Y" THEN 210 ELSE 300

210 PRINT:INPUT " F—#0O#i3” ;NA:DIM D2(NA)

220
230 FOR I=1TONA

240 PRINT "jH%® % (* ;I;”)=";:INPUT D2(I)
250 NEXTI

260 GOSUB 740
270 GOSUB 1040
300 COLOR 3:PRINT "sxsssxxx THE END sxxxxxxx":BEEP:BEEP:END

390

490 I e e e o e o e e e e s e e o e iy A ey S i o o v
495 ' SUB ROUTINE

500 o o e o e e e e . (LI CUI1 1107 o i o e e o e e o o Y e e e
510 FORI=1TON

520 Y=LOG(Y(I))

530 X1=X1+X(I)

540 X2=X2+X (I)+X(I)

550 Y1=Y1+Y

560 Y2=Y2+Y*Y

570 XY=XY+X(I)xY

580 NEXTI

590 MX=X1/N:" -- X1 J Mean Value --—-

600 MY=YI/N:" -- Y1l J Mean Value ---—-

610 S1=X2-X1+MX:82=Y2-Y1+MY

620 S38=XY-X1xMY:84=51x52

630 ' «x A=10/31, AA=Velocity Constant, HL=Half-life, B=t v~ , SR Vol FARD
640 A=S3/S1:AA=-A:HL=(LOG(2))/AA

650 B=MY-AxMX:SR=53/SQR(S4) :SR2=INT(SR=*1000+.5) /1000:RETURN

660 ' EEEEmMmENEED Theoretical Value (Nol) ==mmmmme=

670 ' x«BB=BF YYRYU = AVAY,D=HEE R=BEE YT=42).UF YTL=YT / Log A%, XT=Days sxxx
680

690 FOR I=1TO9:BB=EXP(B)
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700
710
720
730
740
745
747
750
760
770
800
802
803
804
810
815
820
830
840
850
860
870
880

890
900
905
910
912
915
920
930
935
940
950
960
970
980
990
1000

1010
1020
1030
1040
1041
1042
1043
1044
1050
1060

1070
1080
1090

D(I)=10+1:R(I)=100-D(I):R2(I)=R(I)/100
YT(I)=BB«R2(1): YTL(I)=LOG(YT())
XT()=(YTL(I)-B)/A
NEXT I:RETURN
| mEmmmmEE=Theoretical Value No2) ==m====
" RI=EEE(%),YT2=¥ Y avF YTL2=YT2 J LOGAYH Y, XT2=DAYS **
DIM R3(NA), R4(NA),YT2(NA),YTL2(NA),XT2(NA)
FOR I=1 TO NA:BB=EXP(B)
R3(1)=100~D2(I):R4(1)=R3(I)/100: YT2(1)=BB«R4(I): YTL2(1)=LOG(YT2(1)):XT2(1)=(YTL2(I)-B)/A
NEXT I:RETURN

EEEEESSSSS Print Out SEEEEEESEISEEE=SS===s===s

LPRINT 7 sssmarssnnssnnnnsrrnsnin FLATT T, oo s tonnn sonsoddon sos sk ko s sk s s s 7
LPRINT "%+ CALCULATION OF HALF-LIFE YEiiosteE ww”
LPRINT " koo sk o sk o b ookt sk ook o 3R KR K 0 0k S ko ok o ko KR ok
LPRINT:LPRINT TAB (5) ;”***x% 4 K JUsssx” ;TITLES; " wxx”

LPRINT TAB (B) ;”*%x INPUT DATA #%x"

LPRINT ¥ o e e e e »
LPRINT TAB (10) ;” ;TAB (25) ;”X(DAYS)”";TAB (40) ;"Y(ppm)”
LPRINT * memm o e e e e e e et e e e "
FORI=1TON

LPRINT USING "###### #3444 ###RREFHELE #2818 #agagadess " LXMDY )
NEXT I
LPRINT * e e e e e e ”
: LPRINT:LPRINT
LPRINT TAB (10) ;” (1) Velocity Constant (k)=";AA:LPRINT
LPRINT TAB (10) ;” (2) Half-life=";HL:LPRINT
IF B<0 THEN 912 ELSE 910
LPRINT TAB (10) ;” (3) ¢nY=":A;"X+":B:LPRINT:GOTO 915
LPRINT TAB (10) ;" (3) ¢nY=";A;"X";” ":B:LPRINT
LPRINT TARB 10) ;” (4 Correlatlon Coeffcient (FEBAF%REL) =";SR2:LPRINT
IF AA<0 THEN 930 ELSE RETURN
LPRINT TAB (5) ;”Velocity Constant (k) <=0, sx*sssrsxx T — 5 {TFIEEHH D FF! ssnsrnnsns”
PRINT "Velocity Constant (k) <=0, xxxxxxxsx 7 — & |ZRIENH D F 1! sxennxrrxnnsn”;GOTO 300

! Theoretical Value (No}) =E===mmm=

LPRINT:LPRINT TAB (5) » ------ Calculation of the Theoretical Value (Nol) ------ 2
TP IRTINTT "™ st ot o i o i ' A5 L il S Al i i n
LPRINT TAB (10) ;"/HAX=®(%)";TAB (30) ,"ﬁ%ﬂ'zﬁ(%) ;TAB (48) ;"BE&#(ppm)”;TAB (72) ;"DAYS”

LPRINT 7 cmmm e e
FOR I=1TO9
LPRINT USING " ########HEHEE 4 BHARBERURE K URBBUBHBRBRE RRRH BRERABUR LB HBSE 27
D(I);R(I); YT(I);XT(I) '
NEXTI '
LPRINT 7 e e e e "
LPRINT:LPRINT:RETURN
| E=E===== Theoretical Value (N2) S==mmmmm=m=
LPRINT TAB (6) * —-—-——-- Calculation of the Theoretical Value (No2) ~--- "
LPRINT ¥ = e e o e e "
LPRINT TAB (10) ;"JHEZR(%)";TAB (30) ;"BE®E(%)":TAB (48) ;" BEME (ppm)”; TAB (72) ”DAYS”
LPRINT® s mm i e e
FOR I=1 TO NA
LPRINT USING " R###48 5484548 28 $3REBRHRERERE B4 LEBHRBERIRLS 2222 #############
#7;D2(1);R3(1); YT2(1);: XT2(I)

NEXT I |
LERIIT® sucos e mm st mmmmmmmmemmms s mmrs S .
LPRINT:LPRINT:RETURN -
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BH2 TERHOHE] CL3EEREOH

wkxFrknkrkrokmrkkkhnknkrerkr  TTATT T, sorsohkor soomombs oo moran ot sk sk kb Re gk k& ok ok

* CALCULATION OF HALF-LIFE MO %

************t#********************************x***:(r-‘*************************t***

¥xkx T A P sxx 1 — 1 wxx
#xx INPUT DATA ##»

Ne. X (DAYS) Y (ppm)

1 10.0000 0.2700
2 23.0000 0.3800
3 30.0000 0.1200
4 42.0000 0.0590
5 101.0000 0.0015

(1) Velocity Constant(k)=.0616947

(2) Half-Life =11.2351

(8) £nY=-.0616947 X —.204117

(4) Correlation Coefficient ( FHEIEH)=—.983

- H & &5 ®EEKD B % M®E(rpm) DAYS
10.0 90.0 0.7338 1.7
20.0 80.0 0.6523 3.8
30.0 70.0 0.5708 5.8
40.0 60.0 0.4892 8.3
50.0 50,0 0.4077 11.2
60.0 40. 0 0.3261 14.9
70.0 30.0 0.2446 19.5
80.0 20.0 0.1631 26.1
90.0 10.0 0. 0815 37.3

H & E ¥ EL ¥ E (ppm) DAYS
50.00 50.00 0.4077 11, 2
95.00 5.00 0.0408 48.6
99.00 1.00 0.0082 74. 86
99,90 0.10 0.0008 U e B
99.95 0.05 0.0004 128.2
899.99 0.01 0.0001 149. 3

—103—



TV TG EERIC X AKEEE GE 43D
— B & 2 O —

B oE-" ¥ B — KB E = —

#
Z% B 90D -H H B R

Water Pollution caused by Pesticides Used at Golf Links(1V)
— Determination of Pesticides by Solid—Phase Extraction —

Noritaka TOMIYAMA, Ken’ichi KOHNO, Koichi SEKIYA,
Jun IWAKIRI, Yukari ANDOU, and Katsuzo SAKODA

In recent years, we have been concerned with water pollution caused by pesticides used at golf
links. o

Pesticides in the drain off water from golf links and river water were analyzed by Solid—
Phase Extraction and by capillary—gaschromatography/mass spectrometry—srlected ion
monitor (GC/MS—SIM) and high performance liquid chromatography (HPLC).

As a result, low level concentrations of simazin, terbucarb, pyridaphenthion, and thiram were
found in some sample (cf.Table 4) , Multi component analyses using GC/MS—SIM satisfied the
detection level set by the Japanese Ministry of Health and Welfare (cf. Tabled4) ,

Key words : posticides, golf links, solid—phase extraction, water pollution.
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Recovery of pesticides from pure water by solid—phase extraction
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Table 1

-
No.

O3 0D = LD O 0000 O e OO0 SH U)W 00 O 0] <
R e B B I B B R BT B I o B vt S oot ol B vt

YUARBEENS D EoRRERB LA,

(Table 1)

T, MUk S DEIRERDIFER, RvINTY

2.9
10. 6
8.2
82.17
32.0
1.1
2.3
15.1
8.2
12.6
42. 4
6.2
77.5
80.0
-3.9
30.9
2.3
31.5
4.3
b
34. 4
5.5
7.3
7.0

B
A/ B X100
%

100. 6
73.6
70.8

9.4
45. 3

102. 8

101.4
T7.7
87. 4
94.7
49, 2
94. 4
17. 2
16. 6

101. 4
66. 3
97.1
61.3
95.3
101. 8
60. 7
98.0
99.5
83.3

%

82.3
7.2
54,4
66. 7
104.0
91.
95.2
108. 3
85. 4
100, 7
76. 4
8.1
97.6
95.9
99. 4
89.5
99.86
107. 7
92.4
103. 7
107.3
00.3

103. 6
103. 8

B R (n=2) | EIRE (n=2)
%

2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
4.0
2.0
4.0
40.0
2.0
4.0
4.0
4.0
2.0
20.0
4.0
4.0
4.0
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terbucarb (MBPMC)
tolclophos-methyl
fenitrothion

chlorpyrifos
pyridaphenthion

E; SRBRICERA L7409 -3, BEZABCERLB8SHES LbOoRERLE.

dichlorvos
etridiazole
chloroneb
benfluralin
pencvcuron
simazin
propyvzamide
diazinon
chlorothalonil
pedimethalin
captan
isofenphos
napropamide
butamifos
flutoluanil
isoprothiolane
isoxathion
iprodione

Table 2 Recovery of pesticides from pure water by filter—extraction or non—filter extraction

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

22 mepronil

23
24




2 GC/MSIZL 2BEEDHIT
BEELD, il LA HBLRIFTHY, B

HEEBORLDKEBED I FETR+YRIETX 2
BEENE SNz (Table 3) .

Table 3 Retention time, relative retention time, measured ions, minimum detection quantity and

principal fragment ions

EB 750 Mty

i " 5 e 2 J—TNo ‘%ﬁ'ﬁﬁiﬁ X RE|E2s-41 7| BvMRIER
. min | sec | M | m z ng m/ z
1 {dichlorvos 1 6; 42 0. 471 109 0. 06 109, 185, 79
2 |etridiazole 2 8; 5l 0, 623 183 0.05 183, 213, 185
3 |chloroneb 2 9; 381 0. 669 191 0.09 161, 206, 193
4 'benfluralin 3 12: 18|  0.865 202 0.04 292, 264, 276
5 |pencycuron 3 12: 20 0. 868 125 0.06 125, 180, 127
6 |simazin 4 13; 19 0, 937 201 0.10 201, 186
[3-1| phenanthrene—dis 153 14} 13 1. 000 188 - 188
7 |propyzamide 15} 4 14 1. 001 173 0. 14 173, 175
8 |diazinon 5 14! 38 1. 029 179 0,09 179, 137, 265
9 fchlorothalonil 5 15 90 1. 055 266 0.04 266, 264, 268
10 |[terbucarb (MBPMC) 6 161 30 1. 161 205 0.04 205, 220
11 |[tolclophos—methyl 6 16 40 1. 172 265 0.04 265, 267, 125
12 |fenitrothion 7 17t 39 1. 242 277 0.08 271, 125, 109
13 fchlorpyrifos 7 18: 35 1. 307 314 0. 03 314, 199, 197
4 |pedimethalin 8 20 0 1. 407 252 0.12 252, 162, 281
[S-2| fluoranthene—di, 8 20, 0 1. 407 212 - 212
15 |captan 8 20¢ 15 1,424 79 0.76 79,114, 149
16 |isofenphos 8 200 25 1.436 213 0. 05 213,120, 121
IT |napropamide 9 2! 6 1. 555 128 0.11 128, 271, 171
18 |butamifos 9 22 8 1. 557 286 0.08 286, 200, 232
19 [flutoluanil 9 201 17 1, 567 173 0.07 173, 323, 145
20 |isoprothiolane 9 2 A 1. 576 118 0.11 118, 204, 290
18-8| p~terphenyl—d. 9 2 4 1. 552 244 — 244
21 fisoxathion 10 231 35 1. 669 105 0.54 105, 77, 313
22 |mepronil i1 251 10 1. 770 119 0.33 119, 269, 91
23 |iprodione 12 28! 6 1.977 314 0.08 314, 316, 187
24 |pyridaphenthion 12 28: 15 1. 987 340 0.08 340, 199
25 lasulam - 21 4 - = 1.4 -
26 |oxine—copper - 3: 45 = - 2.2 o
27 |thiram = 6! 4 - = 3.2 -
23 {iprodione —~ 130 17 - - 3.4 -
28 |bensulide - 23: 18] - — 14 —

EL: Zh—TNotid. GC/MS—8 IMRIBICHIF B I N—E V7 ori=%F e,
E2 :Nol~No24id, GC/MSIZEBHE No26~No2TizHP L Cick BHETH 5,

3 HPLCIz & 2BERDMIF

BEAR L TOV 7Y a v T 4 Vi —PE&BROBS,
TF UL BRERDD, EBMICRIENS - 12
DT, F77RVHEOT V5 —iB UTHE LT,
HPLCIZ X 244 EEIZ. GC/MSTIEEBEENH
BIs X2 FEMZ 228, GC/MSHE & 1 i
(#92543) ICREENTRETH -7, 4 T oot g,
GC/MSIC X 2 HIERS S EHW L TW 3523 HPLCD
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Table 4 Maximum concetration of pesticides detected, water solubility, effluent standards and

standards for tap water

unit :mg 2

fiE Mo - - 2 B oK 1B Witk Ak KR | ST ﬁ‘ﬁ?féi@ RO E
e (RRAEGBY | (B0 | (R{E3HW B M E\KkEB B
lldichlorvos ND ND ND 10000 0, 0004 = -
#|2|isoxathion ND ND ND 1.9 0.003 0.08 0.008
l6lisofenphos ° ND ND ND 23.8 0. 0002 0,01 0. 001
#|18lchlorpyrifos ND ND ND 2 0. 0004 0.04 0. 004
§ldiazinon ND ND ND 40 0. 0005 0.05 0. 005
#l|24| pyridaphenthion 0. 0026(1) ND ND e 0. 0008 0.2 0.002
12| fenitrothion ND ND ND 14 0, 001 0.1 0.01
W|isoprothiolane ND ND ND 50 0. 004 0.4 0,04
23liprodione ND ND ND 13 0.03 3 0.3
2letridiazole ND ND ND 50 0. 0004 0.04 0.004
|| oxine-copper ND ND ND S 0.004 0.04 0. 004
5|captan ND ND ND 3.3 0.03 3 0.3
B| 9 chlorothalonil ND ND ND 0.6 0. 004 0.4 0. 004
3lchloroneb ND ND ND 8 0, 005 0.5 0.05
21| thiram ND 0.0026(1) ND 30 0. 0008 0.08 0. 006
l1|tolclophos—-methyl ND ND ND 0.3 0. 008 0.8 0.08
19| flutoluanil ND ND ND 9.6 0.02 2 0.2
S|pencycuron ND ND ND 0.4 0. 004 0.4 0.04
22| mepronil _ ND . ND ND 12.7 0,01 1 0.1
25jasulum ND ND ND 4000 0.02 2 0.2
6lsimazin 0. 0003(1) ND 0.0003(1) 5 0, 0003 0.03 0. 003
Bli0|terbucarb (MBPMC) ND 0. 002(4) ND 6~T 0. 002 0.2 0.02
I"lnapropamide ND ND ND 73 0. 003 0.3 0.03
B8 butamifos ND ND ND 5.1 0. 0004 0.04 0. 004
T propyzamide ND ND ND 15 0. 06008 0.08 0. 008
#l| 4 benfluralin ND ND ND <1 0.008 0.8 0,08
l4| pedimethalin ND ND ND 0.05 0. 005 0.5 0.05
28| bensulide ND ND ND 25 0.01 1 0.1

EL: () WEHIh/ R

Sk oS- BE I V2V Y, BEYY T2
YFA VD LEETH o 12h, BERESTONEE
WHESHED ® 2V TN b T b7z BAMD SRE
Shic@mRE, FATANTO L BETE 7208, B
B EA VTR FEb oz, Wikndidy
T U v BESRE SN, BEIKEKROEE
KEEEE (FEE) 2T Ebore
5 ARERAHFIARAE & B

1 ElHo@EE (7TA2E~T7H298) &2EED
FER (10A218~108260) ORFEN 3 # AR
EINITETER SN BEEAE L ER (BEHR
ORSWOAEICLZ) ,EHENRESNTNEI0
BHOREI-OVWT ] TNV TEN ) O EES
#5923 L, BRESCZOM, HEHOBREEKRL &
WA & biCiRIZEBRERRREARL TV S,
(Fig.2)
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Fig.2 The conditions of the application of pesticides in 27 golf links .
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General Method of Analyzing the Oyodo and Gokase Rivers for Zoobenthos.

Jun IWAKIRI, Koichi SEKIYA, Noritaka TOMIY AMA,
Yukari ANDQO, and Ken’ichi KOHNO

In recent years, positive achievements have been made in the general methods for analyzing
the qualitative constitution of rivers. '

This Research Center, in an attempt understand the new achievements, ran empirical tests on
rivers running through the Miyazaki Prefecture. We examined their biological conditions, at the
Oyodo and the Gokase Rivers as representative cases.

As a result, from the standpoint of biological as well as chemical tests, the Gokase River,
being generally devoid of waste and impurities, appears to be in a better natural condition. In
fact, several species of zoobenthos were found in rivers connected with the Gokase River. And
especially, many plecoptera were found to be present in these rivers, both at the upper and lower
ends of the rivers. _

On the other hand, perhaps due to the presence of biological dirts, several species of leech and
chironomidae were confirmed to be present along the Shibita river connected to the Oyodo River.
Thus, it can be said, that in order to achieve a process of self —purification at middle and lower-

stream points, the waste management at the upper—stream must be improved by leaving it in a

natural condition.

Key words : Oyodo River, Gokase River, zoobenthos, self purification, plecoptera.
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Fig.1 Points of colleé.ting samples

Table 1 Review of the Oyodo and the Gokase River.

B B Ekho JINE (m) K OB OB & & o) B &
"l s N )
(m) BEEEGm) () WIEFHKE () (em/s) & B> 1] 3%
KN St 1 EHEHEE 0 140 19 93 (57) 25 51 Bb =
St. 2 CHEH 100 61 125 (45) 25 - 71 Bb FatAAHi
M Hh
St. 3 HHEB 5 76 350 (133) 100 33 Be o
By#El St 1% M 610 10 20 (14) 30 133 Aa bk
’ fFE %
St. 2 HZEE 100 53 70 (14) 30 111 Bb . bkt
| g =
§t. 3k H 3.6 83 1000 (60) 50 111 Be WO
2 HEELEA[AR 153
YR 545 A18H~25H 5 4 - EE
3 HEHE S - FER. IRTHEENRE L, BAEKE

FREF)OH B, Hily, ) Ofs D7
V=bxy MCXB14HFy 7 « 24 =TV itk
DITV,  LHIR 3 ¥V T IRE L T

4 KEHAZE :
EABYIIRERIC, SREMATHKL, DO, pH,
EC, BOD, 88, T-N, T-PAJISE® iz X D HlEL
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Table 2 Analytical results of water quality of the Oyodo and the Gokase river.

b B 1| B4 N e Ji Sal r ] i
WA 2 St. 1 St. 2 St.3 St. 1 St. 2 St. 3
> ELEE | CHES |87 BH B | & B | HZE8 | K =1
7K iR 5! " 18.5 19.0 22.0 16. 4 16.5 17.0
DO ng,/ £ 8. 4 8.9 9.2 1. 7 .l 10.4
pH 7.0 7.8 7.1 7.6 7.8 7.9
EC uS$8/cem| 159 120 138 60 82 85
BOD m/¢ 1.8 0.8 0.5 0.8 0.5 L2
S S g/ £ 10 3 6 0 ; 2
T—-N m/ /¢ 4.10 1. 00 1. 50 0.16 0. 37 0. 44
T—P uwm/2¢ 0.196 0. 041 0.071 0. 027 0. 025 0.028

T-N

Y=-.500

coefficient of relation=

N=6

3

X +

6.86
—.048

Fig.2 Relation of ASPT and T—N
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Table 3 The species and the number of zoobenthos(1993 )
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Investigation of Water Quality Concerning Trichloroethylene and the Like

Yukari ANDO, Jun IWAKIRI, Koichi SEKIYA,
Noritaka TOMIYAMA, and Ken'ichi KOHNO

A survey of water polluted by volatile chlorinated hydrocarbons such as trichloroethylene
(TCEs) has been carried out in Miyazaki prefecture since 1984, In 1993, industrial waste water
and drinking water were analyzed for trichloroethylene (TCE) , tetrachloroethylene (PCE)
and 1, I, 1—trichloroethane (MC) .

The results of the 1993 surveys showed that the detection rate of TCE, PCE and MC in waste
water from laundries were 5.5%, 58% and 27% respectively. While that of TCE, PCE and MC in
waste water from other factories were 28%, 10%, and 33% respectively. Three samples of waste
water from laundries exceeded the standard for PCE.

Over the 5 investigations from 1989 to 1993, the rate of detection for PCE in waste water from
laundries varied between 55% to 73% and that of MC in waste water from other factories varied
between 20% to 50%. None of the three substances including trichloroehtylene has been detected in
drinking water for five years. We feel that pollution surveys of industrial waste water should

be carried out under appropriate administrative guidance to maintain water quality.

Key words : trichloroethylene, industrial waste water, water pollution,drinking water, volatile

organic compounds.
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Tablel Analytical results of waste water
from laundries in fiscal 1993

BitREE | SokEREE AR
R B BER | “Gaiiks) | s (@a%k)
TCE| 5 |3 (55%) 0 (0.0 %)
PCE| 5 |32 (58%) 3 (5.5 %)
MC 55 | 15 (21%) 0 (0.0 %)

EBRRE: TCE 0.002 mg/¢
PCE 0.0005 mg/#¢
M C 0.0005 mg/¢

Table 2 Analytical resuits of waste water from
other factories and industrial processes in fiscal 1993
RERAR | PKEEEER

B BB et | BEEY)
TCE 40 11 (28%) 0 0.0 %)
PCE | 40 4 (10%) 0 (0.0 %)
MC 40 13 (33%) 0 (0.0 %

EBMEA: TCE 0.002 mg/ 2
PCE 0.0005 mg/ ¢
M C 0.0005 mg/ ¢

Table 3 Water emission standards of waste
water into public sewerage '

TCE 0.3 mg. £
PCE 0.1 mg,” ¢
MC 3 m/ L
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Table 4 Results of water analysis of drinking
water supplies in fiscal 1893

|/ OH | B | RERERK
TCE | 655 0
PCE | 55 0
MC 55 0

SEEMBA: TCE 0.002 ng/ ¢
PCE 0,0005 mg/ ¢
M C 0.0005 ng/ ¢

Table b Provisional standards of drinking
water

TCE 0.03mg,” £
PCE 0,0lmg,/ £
MC 0,3 me ¢
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Investigation of Accidents Concerning Water Pollution and

Waste during the Past Three Years

Koichi SEKIYA, Ken'ichi KOHNO, Jun IWAKIRI
Noritaka TOMIYAMA, and Yukari ANDO

We have completed the investigation into such accidents occurring between fiscal 1991 and 1998 -

in Miyazaki Prefecture.

The accidents over the past three vears was 35 cases.

'Of all the accidents which we surveyed, most(66%) involved the death of fish. 11% were cases of

polluted water, and 9% were cases of polluted well water.

" As the type of the accidents described here was thought to be caused from activities either of

daily human life or of economy including agriculture, it is necessary to provide inhabitants more

knowledges and pertinent guidances than before in order to let them understand how they

should act in dealing with chemical compounds such as pestisides, which are thought to be a

part of the polluting substances of environment.

Key words : death of fish, polluted water, polluted well water.
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Table 2 The number of accidents from fiscal
1991 to fiscal 1993
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