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Sporadic Cases of Diarrhea with and without HUS Caused by Verotoxin—producing
Escherichia coli in Miyazaki Prefecture in 1994,

Kimiko KAWANO, Nobutoshi JO, Rika YABUOSI, and Toshitaka YAGI

Abstract

From the feces of 346 sporadic cases of diarrhea with and without hemolytic uremic syndrome
(HUS) in Miyazaki prefecture in 1994, we attemped to isolate verotoxin—producing Escherichia
coli(VTEC). Eight strains of VTEC were isolated from 7 samples of 343 diarrhea patients without
HUS. On the other hand, no VTEC strain was detected from the feces of 3 patients with HUS.
Subsequently, 9 sera were collected from a total of 4 patients with HUS(the above—stated 3 patients
and another patient) to see if any antibody against VTEC could be detected. Results showed
these cases were diagnosed as VTEC infections due to the presence of positive antibody titers
against Escherichia coli sero—type 0157.

Sero—type of the isolates were 0157:H7(5 strains), 026:H11(1) , 0114:H19(1) and 091:H14(1),
Four of 0157:H7 strains produced both verotoxin 1(VTI1) and verotoxin 2(VT2) , and one
produced VT2, 026:H11, 0114:H19 and 091:H14 strain produced VT1, VT2 and VTI, respectively.
We also attempted to detect eae gene which is one of the pathogens of E.coli. Eae gene was detected
from all of the strains except for 091 strain.

Although only one strain of VTEC was isolated in 1992 —1993, a total of 11 diarrhea cases with
and without HUS were confirmed to associate with VTEC in 1994, It was thus shown that

infections with VTEC were not so unusual in Miyazaki.

Key words : Escherichia coli, verotoxin—producing F.coli, hemolytic uremic syndrome
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VeroBRELABKEHE (VTEC) i, BWEBEEX
DEFERETH O, HIMHERER ORI
(HUS) %3429, 19827 X VA TREL
EhEEAAIEE LTEBINE LD ITR -1,
AFBT & 1990 H EEHFITT O YRR T DEMAFEL
BIERICBALDOEE > Tz, HAET TR, SHO%E
HBPHFEAVHE SN TN 3.

F7:, REBICBWTHPCREDHEA THREN DR

BEOBVWKRANTESLLIICN>TE, Z2ITY
FCTRERBECIOUEICREL-HRETHESRS
(HUSZHHRLIBEEZED) IT5WT, B HE
XU OHVTECHTARMAIE GUEHETHKED
EfTote. ZOBBVTECHERE & 28 S iz fl
DEONIDOTHRET 3. 2D BI N/ VTECHK
DIEE, /HEE, 75 X3 K07 71V, eae gene
DB BT - 12O THETRET 3.
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VTECK B & LT, BEEHILEEREREL DS
H53IN7/-EDL 9328 (0157:H7) L& U19924E10 8
BRICBVWT 3D/NE L 0 5Bk S N7 =k (0157:
H7) 2B\,

2. M

19944E 1 A X 012 I EIlWEAD/NER B & U
%2 UILTHRESRE (HUSIRETD LTV 343
PIOTHIER L UHUSA MR L - THEE 4
£ ODE 3R, MiE 9 REEREME & Lz,

3. VeromREAMKEEOHEEIE
BEEZDHLEMICBRHER®ITC | &L,
FE LIcEIZ DWW T VeroFER (VT) BEFAEBW

ELUKPCR%EF»72 (R Y —= v 7PCR) 727

LHUSZREC L72BEFEORED LS ITHENELE
BODISOWZ EXTFRINIRIKIZOVWTIIEEES
MITPVATA3 L THELEERICOWVT HE
IZPCR%1T - 72, PCRTVTE %R L fkiz o
T VTZEATRZan=—%2500 - MilE&E L. I
BVTOBRHIZPCREDIEM, VerofilaZz A 2 Hik
BLUTROKRBEND MY v RBAF Y bEAL
TiT» 72
4. PCRE
VIELABEFEZRIE T 2D DPCREY I,
Karch and Meyer®® 75 1 <—, Taq polymerase
(FaAH) ZHV, FIBZEHICS HHoKk BE
#94°C308, 7=—Y > 745°C60%p, MERET2°CI0
Ba209 1 7 ViTY, BRMETCI0ONMIT 7. &
freaeBIET 2R T 27 DDPCREZFEESY O S
A4 —=AW, VT EEBOHETIT- 1.
5. VeroffifazstkatE
FESDOHEY I2L DT 7. VeroilD BJE %96
ROZA 70U — MI#HL, &RIC Eagle—
MEM 100 gl mL 7z, HREII MY L bV A T4
32 2mlTITC2URRIR & D HEEK, RUIFUUB
(40,000IU/mf) % 0, lmfinZ, 37°C 3 BEfIBUES &
7o, E%12,000rpm, 5 2REELODEE L, LEER
BEll, SHEPBSTIMERERL OB EEREERR
L7cRZDI0yld %<1 70Tl L— hDERDVe
rofifaicERE L, 37°C, 5%CO,BETTEEL, 1,
2, 3, 4BHBIEIEOELLEBEL 1.
6. REBEND by UoRBAFY b

FYHERODDOERY, ZTOWMRITHE > THA L
7e.
1. 735 X3 FDNADOWHIE

Kado-Leu®DZEHEY ¥ 2 U TiT-»#. L7 0 X T
31°C, 1EIRESHEBLERKEW L5l v RV N
VT F 2—Ti2E 0, 15, 000rpm, 5 miniE L 72,
EiEZET, B% 100 1D Tris acetate buffer (TA
E) ICE#EIYE, 200y1Dlysing solution %02 T
BFLU 7. 55°C, 6043MmEM%, 7=/ —JL—2uonk
v LR 600 y12mA, 100EE=EHEFIL 72, 15, 000
rpm, 1553& MR, KB ZFHNMTIROWER D, BlOF 2 —
Tt L, COBERBLL, 0.7% 7 Ho—x4
VEROTHE Ui, Bk, FVYLT o< K
BTHREL, BImmOEABR T CTEEBE L. I3
BHBREICHRVTECHE, NR 1, V517, R40 a %2
FrioalBR L7z,
8. IMERIBIFER

OIyERLE, EHBERIEHTITC 1 WIEERE 121°C
15 ME LB EHR & L, TROREE IR @26
RIE (Fr A% 28V, XS54 NSRRI X
DHRE LT HILBEIL 7 U — FE A AN 7 R 5
HTEBE AL L7, MY T DV AT A3 0T
CHORMERELALVTY v TERELEEZTEE L,
WROFBFRERBELE NG (5 AEP) 2BV
THEBEENBREEEZITORE L.

18 B—EDOEK I E L PR & AT ERr < 4R L BB
LTz iingz,
9. FHIBSZMHHER

EABZHHE L, BBL, vy - F o X7 EHWN
PeF 4 RVETIT o fe R L7 EHNL, 705 47
Z3—30ug (CP) , 5 F5H 47U ¥30ug (T
C) ,AMLT b4 Y 10ug (SM) , TV ELY
10ug (ABPC) , 124 ¥ v30ug (KM) , +V
Uy A0 ug (NA) , 7+ 27 +34 ¥ U50ug

(FOM) , 7 A5 —=W30pug (CMZ) , 7 7/
Y>30ug (CEZ) , RIVT 7 X bFH /=123 75,
g PUAMTYLL 2 ugEH ST) LU E7 4
F7L30ug (CTM) O&ETIEHETH 3.

54 #
L BETHAEEZ HUSEZMEDLLTW) HHDVTEC

SERRILE & BRI B & DR
R T RUEEE 3438k rh 7 ¥tk & VTECH S



Ihiz &1 . 205350 2 FlIIKBRETHRDAD
THRITH - 7205, #oD 5 PO HIME TR ERE - Tz,
FREBOMVAINE , RBIEVD, H-oTHE
EThH-7T. FEBITTHIG 6 FINIUREUTO/NET

By, SEEEE OB L BIdH - 7o, HRBEEEUZ S
WTHEHITNTAHBUAIZITONTE D BOME THR
BEITH S ENTEL.

Table. 1 Clinical symptoms and some other informations of patients associated with VTEC infection

Case Date ofv

Date of Days

Isolation
No. Age Sex specimen of after Specimen of Symptoms -
collection onset onset VTEC
1 55 M 1994.1.24 1994.1.22 3 Feces + Waterly diarrehea,
Stomachache, Nausea
2 9 M 1994.3.11 1994.3.9 3 Feces + Waterly diarrehea,
37.2°C, Stomachache
3 5 M 1994. 6. 30 1994, 6. 29 2 Feces + Bloody diarrehea,
Stomachache
4 6 M 1994.7.24 1994.7.23 2 Feces + * Bloody diarrehea,
37.1°C, Stomachache
5 7 F 1994, 7.24 1994.7.21 4 Feces + Bloody diarrehea,
, 37.5°C, Stomachache
6 11 M 1994.8.21 1994.8.19 3 Feces t Bloody diarrehea, 37.2°C,
Severe Stomachache
7 11 M 1994. 8. 27 1994.8.25 3 Feces t Bloody diarrehea, 37.2°C,
Severe Stomachache
8 1 M 1994.4.21 1994.4.16 6 Feces, Sera - Bloody diarrehea,
. 37.0°C, HUS, Spasm
9 1 M 1994, 5. 2 ? Feces, Sera - Bloody diarrehea,
37.8°C, HUS
i0 10 F 1994.5.1 ? Sera - Bloody diarrehea,
HUS
11 4 F 1994.7.31 1994.7. 26 6 Feces, Sera - Bloody diarrehea,

HUS, Jaundice

* . Two VTEC strains were isoclated from the patients.

2. HUSZHFRLUIHIMETHREEICBTBVTEC
SR L VTECICX 9 A P HuAm O #IE
INSDEMIZTNTHUSTEREZRE Z Ucizik
N -7:bDT, 4Flh2FIIRIERE BZRETE
D, Hho 2 FHIRER BN EETEN -7 KIER
Nol0IZ DWW T3 BetRERANR 9 TIZEBEICTE - THD
FEIIHE L TEITERLN - 72, ERE SN 3HlIC
SVWTRBESEBRIXTRETH -1, 207D
VTECH#®0157 1239 A M HAMRE (Z&M
HREHERUE) & BEUER #r oo A AR S Tk
HL7 HRIE20EBDTHS. KRBEMFR
0157zt 2 Aot 9 MiF & & 9XT 1006511
toBER L2 ELD INODHUSZMRL
BHEIIKBESTOBRETHS - LHGERINT.

3. SEEVTECKOHIR
£IWRTLOICTHREE HUSZHEDEWL) T
Bl& D 8RDOVTECHKY HBES e, MiFETIZ0157:
H725 8, 026:HI1AY 1 8k, 0114:HIN 1 kb &
V0L HIAN LT, ZNEFNVTL,VT2dH3Wid
ZOWMADRHREZEE L. FLRBEOBERTFO
—DTH BeaclBizFII0HEMRA (091:H14) DiAD
7%?%@%ﬂt.it:ﬂé@ﬁ@$ﬂ@§ﬁ%%
N5 E 8Bt 4 RTINS R Sz, Ak (091:H14)
13TCESM, Cik (0157:H 7) 1ZABPC, DEk (0157:
H7) BTCESM&EABPC, F# (0157:H7) ETC
ESMEABPCICTiEA R LTz, ChootiREEZ
B L, 8HRDS HDERE FHRIGFERFIUTO e,



Table. 2 Antibody titers to E.coli 0157 in the sera of patients with HUS*

Case Date of Date of

No. onset serum
collection

Days Antibosy
after titers™ to Result

onset E.coli 0157

8 1994.4.16 1994,
1994,
9 ? 1994.
1994,
1994,
1994,
10 ? 1994,
1994,
11 1994.7. 26 1994.
1994,

21
28

.9

16
16
24

.1

6
31
8

[aa—ry
B O DD D DD D LW DD

—t

100x
600x
100x
100x
100x
100x
2700x
2700x
300x
300x

+ 4+ + 4+

*

Laboratory of Pablic Health.

** Positive : 100x =

Table.3 Characteristics of VTEC isolates

The tests were done by Dr.Kai at Tokyo Metropolitan Researc

Case Sero- eae Antimicrobial susceptibility
No. Isolate type Toxin gene
(PCR) CP TC SM ABPC KM NA FOM CMZ CEZ ST CTM
1 A 091:H14 VT1 - S R R S S S S S S S S
2 B 026:H11 VT1 + S S I S S S S S S S S
3 C 0157:H7 VTI4+VT2 4+ S S S R S S S S S S S
4 D 0157:H7 VTI+VIZ ¢+ S R R R S S S S S S S
’” E 0157:H7 VT2 + S S I S S S S S S N S
5 F 0157:H7 VT14+VT2Z + S R R R S S S S S S S
6 G 0114:H19 VT2 + S S S S S S S S S S S
7 H 0157:H7 VTI4+VT2 4 S S S S S S S S S S S
S : Sensitive, R : Resistant, I : Intermediate

4. DNEMOTSZIRTaT A

SEERA~HERIIR LIRS L3 T S X3 NER

BLTW . TNTORNIOKbASED TS5 XX P&
BRELTED, tHicl0KbATONINT S X P&

BELTVWAHKLEMh-7. 72 CHOABPCHiHE
BEAEERRICE DO TS X FE LBt
EE3N L&D, CHIZABPCICEY 25 MHR 7
TR FERELTHBE I ENDI -1 (BEIERE

B ERIETHEROU T DEkEFBRIZTS X

IR eI A NVBRL/Y — R LT

-4

1
Kb 2345.878910111213Kb

94.5~ . N e o G GRS W s

Fig.1 Plasmid profile of VTEC isolates
I.R40a,2.NR1,3.V517 ,4.VTEC EDL932
(0157:H7),6.VTEC Miyazaki strain(0157:H7)
6 VTEC isolate C,7 .VTEC isolate D,
8 .VTEC isolate E, 9 .VTEC isolate F,
10.VTEC isolate G,11.VTEC isolate B,
12.VTEC isolate H,13.VTEC isolate A
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1990 I R BRI O KB EEAIE C -
72D % X o MNFIZ, VTECNOB L E % 5 LR
BREAEFEHRICKEELTE. EHETHI992F L

D, BRYHEY —XA 5 AEEOREESR, EMR

By —LO¥AH, FLZTOMDBEADEKEICLD
VeroBREEURBEORERIT> TE /.

U LHEEEE Tl19924E12 1 IO VTECO 73BN
Btz TENREMEE L BZ DTS -1
ECANIOUERIVTECHBR THERE TH LD
kIS, FLHUSAEIL-BEEMNSCORRA
DIRIAD 4 BIIZR D, VeroBREAMKIBEENE K
BTHRLUTENRLRI[TIIRW I &R hie.

SEIVTECEEAIIH SN 2 DD F 1 TiZan
Ntz 1 D3Rk CHERBRE LN WT LK
BEHETHRENEON DT TRV RE bIEE
b2 - 3HARIBEINTVWAR I IV—FT, ZhoHD
ERIZ T NTHUSIERZ R C S TEELL THiau,
T NOOERNS IFRRENI TS/, D ]
DRFERENIDFBEN, HUSEEZ LkiCRE
BEVEE -1/ NV—TT, TNOREET, BHbe
BTt COBEKREROEZEORF ORI
b&aohblhkund, BRRTENELHD
UEIRABR TE 0 TRIBWHNEEDNS.

SEERDIRNT IS RIIERITTITEL, 55—
AELHRERTTHANEICHETAEFICER LW
EB-TWVWAE, SHZDOFE—BRE &L Teae gened
BEATOAEERA (091:H14) 2B TNTONE
BCBUHORREE. SBHRAIC OV T DR &
DEDRIBE>TOBEDOTHERISIZRFTLTOLTE
ThHa.

Bt 23
BREMRERM LTS » okl N B R A,
BEE/NRMERER S, BEANNRHEKRE - BlltR %
&, BUERFR/NISOEERT O NICERTEIE
MiaEt v/ —BEEZRICESR VI LES. Fie
RIBE0ITEDIMEZY 2 L T W2 idh, BE
BCHERL 2SS » f IR L R SR D3RR 3%
L, —HMOVTECHEHROMBRREE LT
EW B PR AR OB NF#EL, PCRIC
BMLTIHE - CHEELIES - B PHEEMR
FrOFRER—ELICES VI LE T
X L

1) BEEEEHEREMREREE | HEHIER
BEAERREEEMRMER Y= 27NV, BEALTPHELE
BFEATHIEEES, 1991 '

2) FEEE—BR S PCRRUBFIEMDNA S 0 —7
FEiIz X AREHEKRB Eeacl iz F DM & “cold”SSC
Pic Xk 2815, RRGWUEFHEES, 68, 139, 1994

3) WA, THEHRE  BELIEXRERE (Vero
MMEREEWEARBE) LZoBlico>WT. €5
AT 47T, 35, 240-— 243, 1989
4) C.I.Kado and S.T.Liu
for detection and isolation of large and small
plasmids. J.Bacteriol, 145, 1365—1373, 1981

5) HAMBEFRXHEEESWM RIS A FOST
BIZFHIERRE. 60, 1983

: Rapid procedure
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Cases with Deseases Caused by Entamoeba histolytica

Nobutoshi JO, Seigo YAMAMOTO, Kimiko KAWANQO, Koshichiro MIYOSI, Syuji YOSINO,
Rika YABUOSI, Toshitaka YAGI, Norihiko KAWABATA, Yasuro TANIGUCHI,
and Fujimasa NAKAHARA

Abstract

Although no research on deseases caused by Entamoeba histolytica had been done for the past

twenty years, samples from 2 cases were brought to this laboratory for diagnosis of amebic

dysentery in January and June 1994, One case with liver abscess was diagnosed as amebic liver

abscess, because a high level of antibody titer(20480x) against Entamoeba histolytica was shown

in the serum. No trophozoite or cyst of Entamoeba histolytica were detected from this patient.

He had gone to Panama, Peru, Chile and Solomon Islands, etc. before, and contracted this

desease on the ship for Peru. In another case, Trophozoite of Entamoeba histolytica was detected

in the culture of the feces, and antibody titer against Entamoeba histolytica was positive with 640x.

As this patient had never gone to foreign countries, the sourse of the infection was unknown.

Deseases caused by Entamoeba histolytica will increase in Japan with the increase in foreign

travel and consequent cases of diarrhea. There is a need for an examination system.

Key words : amebic dysentery, amebic liver abscess, Entamoeba histolytica

T &HIC

T T A —7\ (Entamoeba histolytica) |2, histo
(HBRD) lytica (JADT) DBENTYT T & S HBERA
HEHTERETH S, ABick2ELTe M ETF
ZROMICERT 2 ZEiIck-TRI 3. BOERS
N-EFE, B - NBREOHEEEDOIER 2% Tt
E - RESHLUTSILD/NS IRBERRER L7120,
RIGIZTF > TIHHRICEA - BET 5. £/, FFEH
ZREETBHRFT A —/ERT A = \FF (BET
A—NE) EBEENT A—NEICHT o, T A =N
FHTEBEHRB A EBEY —ROMIMMEA R E L,
BENT X —/NETIERIBHEE&A D S MITHEICBITL
TERBRICEAFBRENES L, BUTHELTRAD

SNTOWIBET A —/NENSBENT A —/ i
B—Z2HE0,

DHOEIZB T 2T RBREOREIIELD—&IZ
Y, BICEFENRALLEZEREIRO LTV A, K
R7 A=/ MED IV IPRAEFERIC, RBREOH
b - BEEOEL X UEZO#SE LI L » TEIR
L7edy, ZEDOFIE(LITHE > THARRIE &V > 72
TEELTE R &7, € - BEERBELTEY

HoNF TR 5 FOFHRRBEIILET 1, I20A TR
PREDSBROLEVD, TDIHT A —/SFAMN

152 A% G D CRERIMERIZH 5. DT A~k
FIORAEZERIICR 2 E20~24E02EDH 3 50D
1 %258, @AENBHICE{RLNE WL, 2) .
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Fig. 1 The change of amebic dysentery patients
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Fig. 2 No.of patients of dysentery and amebic
dysentery (1993 )
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Table 1 Detection of Entamoeba hystolytica (Case No. 1)

Date Observation Tode Collection Culture
Sample of of feces by staining of cysts of feces
' collection microscope from feces
pus 1994.2. 7 - — —
feces 1994.2. 8 - - — —
pus 1994.2, 8 — — -
feces 1994.2. 9 - — — -
pus 1994.2. 9 - = -
pus 1994.2.10 — - -
feces 1994.2.14 — — — —
pus 1994. 2. 14 — — _
feces 1994.2.15 L= — — —

*+ The serum from case Nol showed the high antibody titer of 20,480x to Entamoeba
hystolytica.
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Table 2 Detection of Entamoeba hystolytica (Case No. 2 )

Date Observation Tode Collection Culture

Sample of of feces by staining of cysts of feces
collection microscope from feces

feces 1994.7.14 — - — +
feces 1994.7.15 — - — —
feces 1994.7.17 - - — —
feces 1994.7.18 - — - —
feces 1994.7.19 — — — -

* The serum from case No.2 showed the antibody titer of 640x to Entamoeba hystolytica.
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Table 3 Detection of Entamoeba hystolytica in feces from members of the patient’s family

Date Observation Iode Collection Culture
Origin of of feces by staining of cysts of feces
collection microscope from feces

grand child 1994.7.14 -
cousin 1994.7.15 —

Table 4 Serum antibody titers to Entamoeba hystolytica (Case No. 2 )

Origin ~ IHA an

tibody titer

patient
wife
son

positive control
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Epidemic of Influenza in Miyazaki Prefecture in Fiscal Year 1994
and Acute Encephalopathy Caused by Infuluenza Virus Type A(H3)

Seigo YAMAMOTO, Koshichiro MIYOSI, Syuji YOSHINO, and Hirofumi KOMAKI*!

Abstract

Influenza caused by influenza virus type A (H3) broke out in January 1995 in Miyazaki
Prefecture. About twenty—one thousand cases of patients with influenza—like symptoms were
reported from institutions including primary and junior high schools. Thirty—four of the 47
patients examined were serologically diagnosed as influenza caused by influenza virus type
A(H3) and T strains of influenza virus type A(H3) were isolated from these patients. Five strains
identified as influenza virus type B were isolated from only the endemic cases. During this
epidemic period, 2 strains of influenza virus type A(H3) were isolated from 2 nasopharyngeal
specimens collected from 2 patients clinically diagnosed as having encephalopathy. As the same
type of influenza virus was isolated from the sister of one encephalopathy case and the epidemic
with same type virus was confirmed in the area, influenza virus type A(HS3) was considered to be
the causative agent of these cases.

The RT-PCR technique was evaluated for the diagnosis of influenza virus type A (H3)
infection. The results found with this technique correlated with those by the isolation method
using MDCK cells. Thus, this technique was confirmed to be useful for rapid diagnosis of influ-

enza.
Key words : epidemiology of influenza, encephalopathy, influenza virus type A(HS3)
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Table 1 Incidence of epidemic influenza—like disease in facilities

No. of No. of No. of  No. of No. of closed
Institution institutions registrants patients absentees schools grades classes
Primary school 12 35870 12997 5454 0 2 10
Junior high school 4 18423 7855 3165 0 4
Others 1602 816 348
Total 55895 21668 8967 0 6 10
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9 R EIFEN TR IVEE RIS N Ic4T2 DB E 34
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(Table 2) , 2o THIZA (H3) Blqrox
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Tabie 2 Serological diagnosis by hemagglutination inhibition test with paired sera and
isolation of influenza virus in epidemic cases

Hemagglutination inhibition test

Epidemic No. of A/Yamagata/32/89 A/Kitakyusyu/159/93 A/Akita/1/94 B/Mie/1/93 A/Mivazaki/1/95 Isolation of Type of

area patients (AHL) (AH3) (AH3) (B) (AH3) influenza Virus isolate
Miyakonojyo 10 0/10% 6/10 6/10 0/10 6/10 2/10%x% AH3
Kobayashi 5 0/5 4/5 5/5 0/5 5/5 3/5 AH3
Miyazaki 3 0/3 3/3 3/3 0/3 3/3 0/3
Hyuga 3 0/3 3/3 3/3 0/3 3/3 0/3
Nichinan 5 0/4 4/4 4/4 0/4 4/4 1/5 AH3
Takanabe 4 0/4 4/4 4/4 0/4 4/4 0/4
Kuni tomi 5 0/5 5/5 3/5 0/5 5/5 0/5
Kushima 10 0/10 2/10 2/10 0/10 2/10 0/10
Takachiho 3 0/3 2/3 1/3 0/3 2/3 1/3 AH3
Total 48 0/47 33/47 31/47 0/47 33/47 7/48

%: Number of cases showed more than fourfold increase in HI titer between paired sera/ Total number of patients
¥%x Number of cases from which influenza virus was isolated/Total number of patients

Table 3 Identification of isolates by hemagglutination inhibition test (epidemic case)

Hemagglutination inhibition antibody titers of ferret antisera

Antigen A/Yamagata/32/89 A/Kitakyusyu/159/93 A/Akita/1/94 B/Mie/1/93 Epidemic area
(AHD) (AH3) (AH3) (B)

Reference strains

A/Yamagata/32/89 2048 <32 <32 <32

A/Ki takyusyu/159/93 <32 1024 32 <32

A/Akita/1/94 <32 32 1024 <32

B/Mie/1/93 <32 <32 <32 2048

Isolates

A/Miyazaki/2/95 <32 256 512 <32 Kobayashi

A/Miyazaki/3/95 <32 256 512 <32 Kobayashi

AMiyazaki/4/95 <32 256 512 <32 Kobayashi

A/Mivazaki/5/95 <32 128 512 <32 Mivakonojyo

A/Mivazaki/6/95 <32 128 512 <32 Miyakonojyo

A/Miyazaki/14/95 <32 64 128 <32 Nichinan

A/Mivazaki/15/95 <32 64 256 <32 Takachiho
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Table 4 Virus isolation from nasopharyngeal specimens in sporadic cases

Sample No. Sampling Age  Sex Days after Isotate Symptom Sporadic area
onset
95001  20/Jan./95 13 Male 10 A/Miyazaki/1/9  Fever, Joint pain,Myalgia, Nausea, Upper respiratory inflammation  Mivazaki
95008  20/Jan./95° 1 FeMale 3 AMiyazaki/7/95  Fever Nobeoka
95009  20/jan./95° 1 FeMale 3 AMivazaki/8/95  Fever,Cardiac failure,Convulsion, Encephalopathy, Nobeoka
Yomiting, Diarrhea
95011  20/Jan./95° 3 FeMale 3 A/Mivazaki/9/95  Fever,Cardiac failure, Upper respiratory inflammation, \obeoka
) Encephalopathy, Vomiting, Diarrhea
95015 15/Jan. /95" 15 Male 2 AMivazaki/11/95 Fever,Upper respiratory inflamation Nobeoka
95013 11/Jan./95° 5 Male 2 B/Miyazaki/10/95 Fever,Upper respiratory inflammation, Headache Nobeoka
95034  21/Feb. /95 57 FeMale 3 B/Miyazaki/16/95 Fever Ebing
95036 24/Feb. /95" 22 Male 2 B/Mivazaki/17/95 Fever,Myalgia, Upper respiratory inflammation Ebino
95037 3Mar. /95 5 Male unkown  B/Mivazaki/18/95 Fever,Gastrocnemial muscular pain Mivazaki
95041 16/Mar. /95 6 FeMale 1 B/Mivazaki/19/95 Fever ’ Miyazaki
95014  10/Jan./95° 7 Male 2 - Fever, Pneumonia, Headache Mivazaki
95022 31/jan. /95 14 Male 7 - Encephalomyelitis, Uncommon behavior after defervescence Mivazaki
95035 22/Feb./95° 17 Male unkown - Fever, Upper respiratory inflammation Ebino
93038 10/Mar./95" 14 FeMale 10 - Fever, Encephalitis Nobeoka
95040  16/Mar./96 6 Male 2 - Fever, Headache Nobeoka
Table 5 Identification of isolates by hemagglutination inhibition test (Sporadic case)
: Hemagglutination inhibition antibody titers of ferret antisera
Strain A/Yamagata/32/89 A/Kitakyusyu/159/93 A/Akita/1/94 B/Mie/1/93 Sporadic area
(AH1) (AH3) (AH3) (B)
Reference strains
A/Yamagata/32/89 2048 <32 <32 <32
A/Kitakyusyu/159/93 <32 v 1024 32 <32
A/Rkita/1/94 <32 32 1024 {32
B/Mie/1/93 <32 (32 <32 2048
Isolates
AMivyazaki/1/95 <32 128 512 <32 Miyazaki
A/Miyazaki/7/95 <32 128 1024 <32 Nobeoka
A/Miyazaki/8/95 <32 128 512 <32 Nobeoka
A/Miyazaki/9/95 <32 128 512 <32 Nobeoka
AMiyazaki/11/95 <32 128 1024 {32 Nobeoka
B/Miyazaki/10/95 <32 <82 <32 1024 Nobeoka
B/Miyazaki/16/95 <82 <32 <32 512 Ebino
B/Miyazaki/17/95 <32 <32 <32 512 Ebine
B/Miyazaki/18/95 <32 <32 <32 512 Mivazaki
B/Miyazaki/19/95 <32 <32 <32 512 Miyazaki
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Table 6 Antigenic analysis of influenza A(H 3) virus isolated in 1994 / 1995 seson*

Hemagglutination inhibition antibody titers of ferret antisera

Strain A/Fukuoka/C29/85 A/Beiging/352/89 A/Shiga/2/91 A/Brazil/2/91 A/Kitakyushu/159/93 A/Akita/1/94
Reference strains
A/Fukuoka/C29/85 1024 128 256 256 128 32
A/Beiging/352/89 128 2048 512 256 32 64
A/Shiga/2/91 <32 128 1024 512 32 256
A/Brazil/2/91 <32 64 256 1024 128 256
A/Kitakyushu/159/93 <32 <32 64 512 1024 256
A/Akita/1/94 <32 32 84 512 256 2048
Isolates
A/Miyazaki/8/95 <32 32 32 128 1024 512
A/Miyazaki/9/95 <32 <32 32 64 1024 1024
%:Analysis was performed by hemagglutination inhibition test in Japanese influenza center
Table 7 Antigenic analysis of influenza B virus isolated in 1994 / 1995 seson*
Hemagglutination inhibition antibody titers of ferret antisera
Strain B/Yamagata/16/88 B/Aichi/5/88 B/HK/22/89 B/BK/163/90 B/Panama/45/90 B/Mie/1/93
Reference strains
B/Yamagata/16/88 2048 32 256 256 256 64
B/Aichi/5/88 <32 256 <32 <32 <32 <32
B/HK/22/89 128 32 256 256 512 32
B/BK/163/90 128 <32 128 512 128 32
B/Panama/45/90 256 32 256 256 512 128
B/Mie/1/93 128 32 64 128 64 512
Isolates
B/Miyazaki/10/95 256 <32 128 256 256 512
B/Mivazaki/19/95 512 <32 64 128 128 512

%: Analysis was performed by hemaggiutination inhibition test in Japanese influenza center
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6 16 1024 2 — —

7 16 256 2 — -
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* : Hemagglutination inhibition test was performed with influenza virus
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: Convalescence phase serum
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«x%% : Sampling of nasopharyngeal specimen was done at each days after on set of illness

z =
BRETHROMTICE 2 &, IRERZDOMORER
NoDA T INVL U FRREEDR T HEERIL1989,
1990, 1991, 1992, 1993FEETZNZF N 10995%[A
(H3) BEKY] , 50554 (BED,151114%4[A (H1) ,
A(H3) B8], 13238%[B,A (H3) &), 0&Th
b, —FH, REECT I F U ERRIIZNZENI8YE
B @ 34, 8%, 19904ER : 31, 8%, 19914EF : 33, 6%, 1992
HERE ¢ 23, 0%, 19934FHF : 20.2% L HEINTED,
D0 F v OIEIROEEICE AL AEEIBNIC LT, T
REE T 0 F EREREOMICIEIE SOSHBIIRS
Ng, FITOMBIL TARI AR TB RN/ MR

NS EFY—IZiZIFR-TWBEEDbN. #-T,
FITEGIESEIUIBRNEELTA (H3) BTH-
fel & &, BIEEEICRITOE ) - fo e DICE SIS Hik
DHEFFIZVER T — X —REBONLE -2 &
D, REERBERITOERREEBEHNS.

A VT NVEUYIIEDS  IRWBEHAFZB Lk
ICRIET B 2 ENEL, —BRICFHRILRFEINTY
5%, LU, BRIEXICARIA VoV UHFI LI
A EDORBEBAGRND O, KRR SRFELE#ET 2
Reye'siEBEHDO TRIIEOLDTRARESINTHEY,
F7, BIEOT BRER 8 I DV TOREEEITV,
A(H 3) T4 BER 3 Bl 2 fild LU, BELSBER] 5 41
B2 FINENENEBRTRTICE o E]ELTO



3. SE, FKxHTHSORER ERRICED TER
BIEREE & - TIRICE - fo 2 EEHIOMHER VKN &
FhEFNA (H3) BA IV WY A IV A A58
Lz, SHoDIERIH 1 FlOHD S bRIBEICFEL D
A VI IVEUFT A VARSI &, REEHIC
A (H3) BA T NIUHFT A VR & B KIS
FRADREL T ENS, A (H3) 81T
I A INVADERINC NS DNEDRREEbhi
5. F£12, Reye' siEEHOEREIHHELT,

BHAMEC ) ZEAEFORATVEY, SEERL
72 2 EEBID Reye’ sEEREE TH 20 ENEBNIZL T,
2 EBOWEERIPIT D BHEEE LD bIEHTH -
2l EMND, A VTV Y RITEORIER DZRIZ
B LTS OMICEET<ETHS .
¥, CORBEEFOFETAZILICMAT, 7
v F UEBRMETLTEY, 4% AYREZED:
NA Y R BHOBRBMELZKOLEMRNET EBbN
3. 4E,A (H3) BicBILTOATIdd 305 RT
~PCREAMDCRMfEIZ & 5 Bk LB L T H
BOIVRHEE 2 RT I EOHRESINT. 4% B
ARHELHAVELTAKEICOVWTIIBREPA
(H1) BHED, KEICLZREOHEAEZRITLT
V&7,
Eil £:2

RT-PCRD7:HDT A v —%BHNIEEE L
reERLARBAEROPESTEL, RIBEIHEZW:
12&F Lo BIRE I ER R NAR ORI
EIAVA OF-

E
T VL ORI OEEIRIKER, ERTH LIV

iz 7y

1) MBIEERR : D ORER. RS HMEY, 14 (6) ,
5—11, 1987. o
2) INHIEER - BEZEOHIDNYE - BER & T,

71 (12) , 1 — 3, 1994, '

3) IZNE, FREE?, RIBSEER R: 1 ILxv
W, 121-123, Fek, 1978,
4) ElsEm, BAES, LT BHEK:MDCK

HRUC LB 1 v TV Y A IV D5 — FE R
LB - BEREY AV, 4 (3), 314-318,
1976.

5) WBET, Ho® b, BEERF, /I
mF, BEEE, PEHT ARSIV YA
VA (H3N2) OMDCK#IgIz & 358t PCRD
Mg BERREW AR, 23 (3), 165—169, 1995.
8) HAMIL : 4 v I VI U ORBSEAHE. BEE&
A NVZR, 3 (4), 352358, 1975.

7) B¥EE, FEEHE YR NRONE. IR
EBFFE, T1 (12) ,35-38, 1994,

8) BIMET, MHEEE, #/IF— 1989- 199146 K

WIRFTOA v TV v HFFHET - NEDOEFE- K

EUAIVZA, 20 (1) ,13-18, 1992,

9) AHE, Reye (J 1) JEfEEDRIsk Facter &
LTODAIVREGRES Y FL— b, BAREFIITSM
5k 35 (1) ,17-32, 1983.

Py



FIFIEZ 35155 1990~1904FEDBRYE Y — N4 5 REEE

i IR R R
= B & Sl ok E B-= % B
PR A

Reports on the Finding of Infectious Agents under the Surveillance System
in Miyazaki Prefecture, 1990~1994 .

Syuji YOSHINO, Seigo YAMAMOTO, Koshichiro MIYOSHI, Kyoko OHURA

Since 1981,a system for the Surveillance of Infectious Disease has been administered in

collaboration with various institutions such as prefectural and municipal public health institutes

in Japan.

In line with this system, isolations of infectious agents have been carried out in our laboratory,

too.

Of the total of 862 samples collected from hospitals, clinics and public health centers, 350

viruses were isolated during the five—year period between 1990 and 1994, and we now have

assembled data on various virus types.

(C.trachomatis are included for statistical reasons.)

In this report, the results of the analyses of these isolated viruses are presented.

Key words : surveillance system, virus isolation, infectious agent
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Fig.1 Yearly changes of the number of samples and isolates in Miyazaki Prefecture, 1990~ 1994.
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Fig.2 Source of specimens examined between 1990 and 1994, Miyazaki Prefecture.
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Table 1. Identification of isolates in Miyazaki Prefecture, 1990— 1994 .

Virus 1990 1991 1992 1993 1994 Total
Adeno 3 - 3 - 1 1 5
Adeno 6 - - 1 - - 1
Adeno 11 1 - - - - 1
Adeno NT - - - 1 - 1
Coxsackie A 2 - 11 - - - 1t
Coxsackie A 4 - - 6 - - 6

- Coxsackie A 5 - - 2 - - 2
Coxsackie A 9 = - 3 - 1 4
Coxsackie A 10 - 1 3 - - 4
Coxsackie A 16 1 - 2 18 1 22
Coxsackie A 24v - - - 29 - 29
Coxsackie B 1 - 4 - - - 4
Coxsackie B 4 - - 1 - - 1
ECHO 6 - - 1 - 1 2
ECHO 9 - - - - 65 65
ECHO 11 - 5 5 2 5 17
ECHO 16 - - 2 - - 2
ECHO 18 - - - - 1 1
ECHO 22 A - - - 1 - l
ECHO 30 - 21 - 3 - 24
Entero 71 2 - - 18 27 47
HSV-1 - - 2 - 3 5
Influenza H1 - - 7 - - 7
Influenza H3 - 1 10 8 9 28
Influenza B - - 9 9 - 18
Influenza NT - - - 1 - 1
Measles - - 9 - - 9
Mumps - - 1 1 2
Rota ' - - - 1 - 1
NT - - -3 - 3
C. trachomatis 5 7 2 7 5 26

Total 9 53 69 99 120 350

NT:Not typed



Fig.3 Yearly incidences of major virus infection in Miyazaki Prefecture, 1990 —1994 .
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Fig.4‘ Relationship between cytopathic effect and age or days after onset of illness.

25+
] ®: CPE(+)

20

10

Days after onset

5

40
Age

MRS (AHC) |, Wb 3 7 R0k
HY A NWVRIRZOFER, 37y F—A24variant
EHEHL, bH—oDERVAINVATHEZTTaT0
BEESINAY. FROKE, To7oTllngisn
fedS, TOYAINREF VRO TAESIZCPEM
HER 4 20 hRRBRIC BT R ARL, Br D
BREZEOFR, T rvroTlEEKOFMBIIX LT
break throughh 22 2 Z ENBEHSNEIL 722,
19MERIID A > 7 VT L F IR E /NS R
ﬁ?&otﬁ,ﬁ%%Kmﬁﬁ&ot:&ﬁﬁ%én
THO, FRIBVTORESFRRICL D, ABBE
(H3) PEFEICREL T ENHLNETE -
fo. BB, F—Z IR LUTOIERWHNI995ER D 1
YINT U IIBEICERNERERETEHDNAS
N SROFITHEREINS, 0B, 1994F 3EEH
BESDRITHA = TEMT, BIERERY 1 VR
LM o texa— 9 [3BEICHEEIHIRT L 88N
b0, HEAERITIANVADRENLED—D &
H-TW3, %7z, TI3—-93Ta—-16& & bIcRE
EEECTENMMONTED, BERNIthOEERLE
%Bbbmﬁ%%iﬁéﬂ%ﬁﬁﬁa

% Z

B 5 ERIC O BRREMARREIE TR 2 I RREIC

50

25
4 m:

4

CPE(-)

[y
(=]
el

-
(8}
!

e

[
o
[

Days after onset

45 wasARARAREERNRE

0T ™
10 20
Age

BEELTE:.
19924EI2HAT L 72 FRB Tl O BRDIFFE ™ 1 IV A5
HIh, 205 3KRI7 7 F UBERENOTH-
fo. ST 2 DDEZANS A, 918bb, U/ F
VEERLILZOMD D STHRENBEREETHE Y
ANWVRIZEELIES (PVF : primary vaccine
failure) &, 77 F VAERE L THRAENGE L 2
LD HOoTHEYANVRIZBELES (SVE .
secondary vaccine failure) TH 3. FiHFDHES,
T F vEREOEGE, BEEROKEFICIOED
DEEY, BEDEE, VI F  EREORMBKRUNA
OEGHEOREIZMmZ, YAV ADERIZLD, H
T 7 F VRIS 2B TIRIEE Y A VA=A
DhisWwEns T &bZEX OB, BEY AV,
ZNETHEONEREE SNTERD, IMROoDBERL
7:BO5 a ffifa® OBRBIC L D HENBRB LITOREA
BRI SN T &7, ZOME, BENITEDT
BELTVWBEEZONTEIHME YAV, BT
DIIFUNE->THMEASNE DD, NEIDERL
TWABZENFHONER ->TNBEY, 4%, EENS
SIZEDERITOY 7 F U HkZRBE I LT USK S
WEWS T EbEZ oM, PHHE FREEESREE
THbd, CDOIEDD, KRBV THXFBED VA
WADH =L T v X (B 2i{T-> T LEND
A5 EBbni:.



19935E DA HIMMERB % (AHC) , VbW ET R
DRI ERRICB T 3 XD ORHT LR, £E
DY —RA 5 v AEREATHERBICZIR[ SN
FFITE VS BRENIZ DL 5T, TORITTH,
A L R EEE R AR T T & A HURRID D Ok
KHF- 1D, FEDO LRIEEUMOB LTV

A VIR EBIECITH D, THREABEOME

TIPRHUAME R EREY, WRBRL L TRUNEE
L EENADONEN -T2, DI END, BED
EEAMEAENE LW E2E LB EMELSHOA
& BERY A NVAREIREDRRTHD, VA4V
ZAREENNETH S b EBbN.

&SI, Be RREERAREERDICLENOR
EAREOERT*BEEHREBO LALESE I LTIE
R ORITEEAIREL, NEWLIYAVRE
ST T A LTI 7 F VHERSEOWLE - T
Wa, L LIRS, WA IVARBERBRERAN ST
BEEE O OBEREL T 570, BEEEFR
OB AT L H—BEY, T, TAIVASEENR
HOREIREE - BEORKH « A VAOHIIZET 3
BEHErEEINPTVI EEEND, 100% MK
422 LRREEETH B, £, 19914 DECHO30
12 & BEBEREEA, 1993FE~19U4F0 L v FaTlil
I BAFEROKBICHA LN L D ITBEOBER & AN
YA IVADERNE LB - THWBEA, 2L T
DRETENVEORELAELTETVA, hb
OMEAZE 4 5 EPCREEICRESNBE LS IS#IE
FoMEABAL, U4 VRS EEOR S, HEEE
BOHELN—F VEBITHAAATH LEND S
EELNA. '

el Eid

BE 5 ERICREE AR LTV Vg
Eﬁﬁmuéﬁuéwﬁﬁ@%m%ﬁpttiﬁ.

W EERHRES
EE/NER, SRR BRI EERE, ROIER

Wik, BITEIERE, mEAARE, B,
CORBERZ Y=y 7, INKTERE, TEESS
Wb, ARRERTIERR, HRRERER,
TRl EEARVNRE, ANRBER, EEER
B, BB U=y, FEEE 75 EEREESL
BER, HRERAZELEERRE SRERRE
T hRRREE, FLARER, SRR V=v

Eval i

SRR, BEEfMERT, ERRER, BERERT
R, ERRERT

X Rk

D EXTPHREEIN « BREE Y- X1 5 VR
B BREY A VAL FREMERILER 13
(8), 1992

2)  BEITREERER: CA2vIZX 3 AHCOHR
7. FWEREEREER, 15 (1), 1994

3)  ENTHEAERERN  FRORENOOIY TR
Y A Y ZTI RSk D SV BE. IR MAEMIR R,
15 (8) , 1994,

4)  ERLTHEEWHER A YTV TA VR
AH 3 BT & BINMEE & Bbh 2 2RI OWVWT, KE
BERAER, 16 (5) , 1995,

5) F.Kobune, H.Sakata, A.Sugiura:Marmoset
Lymphoblastoid Cells as a Sensitive Host for
Isolation of Measles Virus. J of Virology,
64 (2) , 700— 705, 1990.

6) IMREER : FEY A NV AFEOBEOES B
95 a §RIIC & B BARES D A U R DR - BRIR
EUAIVA, 22 (4) , 233— 245, 1994

7 AEEE RRE LT, XEE, ARG
%, SEHT, BANT. WA, REEM =58
RAF, FE% LEEE: PCREEXMN) VY=
Vh e UNR—ZEENATYITAE~Va VIZE BT
VFavA VAORER]. EREY AV, 22 (3),
199— 207, 1994.



mABKREETOAMB DS

N IR
K H

B T

bo'y

I\

B oM R oAk

Analysis of Qily—smelling Substances in an Imported Canned Peach

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

Oily—smelling substances in an imported canned peach, which was reported by a dissatisfied

consumer, were analyzed by ion-trap gaschromatography—mass spectrometry (GC—MS) .

Certain paraffin hydrocarbons like light oil were detected and confirmed by GC-MS.

Fragment ion m/z71 was used for the determination, and the determination limit was 0, 2ppm

for light oil, and mass spectra of paraffin hydrocarbons could be measured simultaneously at

this level in the full scan mode of GC—-MS.

This method by ion-trap GC-MS was sensitive, simple, and usefull for an analysis of

unusual—smelling substances in foods.

Key words : consumer—dissatisfied foods ; imported canned peach ; oily—smelling substances ;

paraffin hydrocarbons ; ion—trap GC-MS
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Determination of Glycarbylamide in Chicken Tissue by High Performance

Liquid Chromatography

Yuzo YAMAMOTO, Kazunori ONO, Taeko KOSAKA and Osamu TAKEDA

A high performance liquid chromatographic(HPLC) method for the determination of glycar-

bylamide(GB) in chicken tissue was developed. GB was extracted with acetonitrile, followed by

the pretreatment procedure using solid—phase extraction. Bond Elut Cartridge Column Alumina

Neutral was suitable for the clean—up procedure of GB. After evaporating to dryness, the

residue was dissolved in 1.0ml of 0, 1 N sodium hydroxide solution and them added with 1.0ml of

0.1 M potassium dihydrogenphosphate solution. The HPLC separation was carried out on a TSK
—GEL ODS 80Ty 4.6 mm i.d.x250 mm using 0,05 M dihydrogenphosphate solution as the

mobile phase. Ultraviolet detection was operated at the wavelength of 260 nm. The recovery of

GB from chicken muscle spiked at the level of 0.8 pg/g was 89.6% and the lower limit of

determination was 0, 05 1 g/g in chicken muscle.

Key words : glycarbylamide ; solid—phase extraction ; high performance liquid chromatography
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Scheme 1. Analytical procedure for ghycar-
bylamide in chicken tissue
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Table 1. Comparison of Partition Rates of
Organic Solvent for Glycarbylamide
from 10% Sodium Chloride Solution

Solvent Partition Rate (%)

Ethy!l Acetate
Diethy Ether
Benzene

4 4

Dichloromethane
Chloroform

O O O O O N

Carbon Tetrachloride

ZDFER, GBI, Bond Elut 7/ I+ N, Baker 7
VI NTRIFKEINENES N, LML, Bond
Elut 7V 3+ NaBaker 73+ NL D HEEN
FNT EM S, BRICHWTIZ, Bond Elut 7V F
N&BOWTHEREORI 21T J it L.

2) I VU—=rFy TEREEORET

FUANES I FREBEFEICETICVWEY TS
BIEMNDS, FRATSAIMIV 5 L ARERRE L7
FUANVES I KAELDEES X 3 THAREL,
Bond Elut 7V + NIZ7 754 L, BUEA HE
L7z (Table 3) .,

RERBRTHARUBIRS S8 1 HEICBVLTH,
90% 7 & b= MY ALLIADEETIIGBIZBERINT,
FBEINf, 0% 72 b= PUIIVTEHSE2HE 245
EIZBOTE, T4/ =N, A5 ) —VTHERIE:
SOTHAEERNZ SN, T b= YIVTE
B bOTII% LHBIRINT, ZDMOEE

Table 2. Comparison of Solid—Phase Extraction Cartridges for Glycarbylamide

Cartridge Added( u g)

Recovery( %)

1st Fraction 2nd Fraction

Bond Elut Alumina N
Baker Alumina N
Sep-Pak Alumina N
Bond Elut Silica
Sep-Pak Silica
Sep-Pak Diol

I S O N
co o o oo

— O W -] © W
N DN = = O =]
[anJEEN SN« B e B e B o ]
[ B o B e I e I e B e}

Ist Fraction :
2nd Fraction :

eluted with 90% acetonitrile 15ml
eluted with 80% acetonitrile

10mf



Table 3. Comparison of Solvent for Dissolution and Application to Bond Elut Cartridge Column

Alumina Neutral for Glycarbylamide

Recovery(%)

Solvent Added(u g)

1st Fraction

2nd Fraction 3rd Fractionon

Ethyl Acetate 4. 0
Chloroform 4. 0
Dichloromethane 4, 0
Acetonitrile 4. 0
Ethanol 4, 0
Methanol 4, 0
90% Acetonitrile 4, 0

9

[ @ 2 I e I wwn B o T s Y s Y

8. 2 0

19. 6 0

trace 0

49, 1 0

94, 7 0

94, 0 0

0 0 0

1st Fraction :
2nd Fraction :
3rd Fraction :
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High performance liquid chromatograms of glycabylamide standard and extract of
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A Simple Method for Purification of Free Bile Acids in Fecal Samples Treated
with a Commercial SPE—Minicolumn Cartridge

Kazunori ONO, Yuzo YAMAMOTO, Tacko KOSAKA, Osamu TAKEDA

A simple and rapid method for analysing free bile acids in fecal samples was presented. A
commercial solid phase extraction(SPE) mini column was utilized to purify the crude extract.
Samples were freezed and dryed, then extracted with ethanol on the water bath at 90°C, The
extract was concentrated to 20mf volume, and 0. 5zf of the extract was evaporated and _dissolved
with ethanol—sodium acetate buffer, and then purified with Bond Elut Certify 07, Eluate was
derivatized with 1, 1,1, 3, 3, 3—hexafluoropropanol and trifluoroacetic acid anhydrous, after the
solvent was removed. Derivatized residue was purified with an SPE dry silicagel mini column,
and injected into capillary gas chromatograph(FID). There was no significant deviation between
Assays of bile acids ; deoxycholic acid(DCA),cholic acid(CA), chenodeoxycholic acid(CDCA)
and lithocholic acid(LCA), by the presented method and by the method of PHP GEL(N=3, P<0,
0D),

(BPX35) , and at least 500pg level of each free bile acids was detectable. The limits of

On a capillary gas chromatograph, test solutions were developed by Capillary column

determination of each bile acids were 30ppm for freeze—dryed fecal samples.

Key words : free bile acids, solid phase extration, Bond Elut Certify I ", gas chromatography
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Table 1. GC~FID Conditions for Free Bile Acids Derivatives Analysis

Instruments
Column

0. 32mml. D,
Oven temperature

Shimadzu GC-14A Gaschromatograph FID detector
Fused silica and Bonded phase

: BPX35

- 25mLength - 0.25u# mPFilm thickness
50°C(Zmin)—(30°C/min)—130°C— (6°C /min)—220°C

(Znin)—(1.5°C/min)—>250~(30°C/min) —290(7min)

Injection port 250°C

Detector 300°C:

Carrier gas Herium(99.995%) Linear velocity : 4lcm/sec
Make up gas Nitrogen( 99.99%) Flow rate : 50m{/min

Split and Purge vent 40mf/min,  20m{/min Splitless mode(lmin)

Table 2. GC—-3DAQ Conditions for Free Bile Acids Derivatives Analysis

Instruments

Column
0.22mml. D.

Oven temperature

Hitachi G5000 Gaschromatograph 3DQ detector
Fused silica and Bonded phase :

BPX35

- 30mLength - 0.25u mFilm thickness
50°C (2min)—>(30°C/min)—>130°C—(6°C/min)—220°C

(2min)—(1.5°C/min)—>280—(10min)

Injection port 250°C
Interface 250°C
ITon sourse 150°C

Carrier gas

Split and Purge vent 40m{/min,

Herium(99.995%)
20mf/min

Linear velocity : 4lcm/sec
Splitless mode(lmin)
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Extract(equal to 100mgs of freeze-dried feces)

|
Evaporate

Dissolve with 4ml of Acetic acid / (5% Ethanol/sodium acetate buffer)(1/100) on the
Supersonic water bath

| Iml aliquot
BE-T mini coulumn

* 1

Wash with 4ml of Purified water

Blute with 4ml of 0.1M Acetic acid/90% Ethanol

Collect Effluent, and Evaporate
200 £ of 1,1,1,38,38,3-Hexafluoro propanol
400 1 £ of Trifluoro acetic acid anhydrous
Seal test tubes, and React on the Dry thermo bricks for a half an hour

Remove Solvent with blowing the stream of Nitrogen
Dissolve with 700« £ of n-Hexane on the Supersonic water bath for lOseconds

Mini colum cartridge(Silicagel;500mg) )
|Wash the test tube with 7004 £ of n-Hexane, and charge into the colum;twice
Blute with 10ml of 30% Bthylether/n-hexane

Remove Solvent with blowing the stream of Nitrogen
Dissolve with 1500ux £ of 20%:fluoranthene, octacosane each/n-hexane

Inject into GC

Fig.1 Schematic diagram for the purification of extract
¥% 1 BE-1 column is pre—washed with 4 ml of 5% Methanol / sodium acetate buffer

=
fluoranthene octacosane
LCA
s is0-LCA
/s0-DCA COCA
DCA
CA
1l [
I ] ! ! ! 1 ! ! R
0 5 10 15 .4} % X » mn

Fig.2 GC(FID) chromatograms of free bile acid standards derivative
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Fig.3 3 -DQ mass spectra of free bile acid standards derivative
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Analysis of Toxic Metals in Stationery Equipment

—Lead and Cadmium in Crayons—

Yuji NOZAKI, Yasuhisa HIRATA, Takesi MAEDA

It has been recognized that lead poisoning in children is mainly caused by lead containing

substances.

The U.S.CPSC (Consumer Product Safety Commission) announced the recall of certain

crayons imported from China because of a lead poisoning hazard, March 22, 1994,

In order to clarify whether children in Miyazaki City are safe from lead poisoning or not, we

investigated lead contents in crayons by the modified Standard Methods of Analysis for Hygienic

Chemists, and we investigated cadmium contents in crayons simultaneously.

In this study, we investigated the lead and cadmium contents in 90 crayons.

Consequently, 9 of 90 samples of crayons were found to contain lead in the range of 4, 0—9, 3

ppm, which is less than the regulatory limit in EN — 7 part 3.

Cadmium was not detected in any crayons.

It is important to obtain more exact information regarding lead and cadmium contents in other

samples of crayons.

Key words : stationery, crayons, lead, cadmium, atomic absorption spectrophotometry
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Table 1 List of crayons

Group No.  Colors Country of origin Price(yen)

1 16 Japan 585
2 12 Japan 360
3 8 China 270
4 6 China 298
5 12 Malaysia 100
6 12 © Japan 160
7 12 Taiwan 100
8 12 Japan 100
2 HOE

g : AL TE®R, HELBAER
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WIEHER - DL TER, SE&BEAEAR
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Table 2 Operating conditions of flame atomic
absorption spectrophotometry

Pb d
Wavelength (am) 217.3 228.8
Lamp current (mAd) 10 10
Fuel gas CoHy CoH,
Flow rate of fuel gas (L/min.) 4.0 3.5
Support gas Air Air
Flow rate of support gas (L/min.) 17.0 17.0
Burner hight (mm) 5 5
Band width slit (am) 0.54 0.54
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Table 3—1 Recovery of lead and cadmium
from crayons by HNO,—HCI10, method
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Table4—1 Analytical data of lead and cadmium
in crayons

Group No Ph(%) Cddp

) Mean *= S.D. Mean = S.D
1 16 97.3 £ 10.4 87.9 = 10.9
2 12 9.8 £ 7.9 84.4 = 9.9
3 8 85.8 = 12.6 97.3 = 4.2
4 6 96.2 £ 0.7 95,6 £ 1.1
5 12 94.3 = 2.6 91.9 = 5.3
6 12 90.1 £ 10.2 84.5 = 5.9
7 12 86.7 = 8.3 87.1 = 4.6
8 12 92.7 = 8.7 91.8 = 6.8

Table 3—2 Recovery of lead and cadmium
from crayons by H,50,-H,0, method

trow Mo PH(H) IOH)
p Ho. Mean = S.D. Mean = S.D
1~8 28 9.4 + 5.5

84.2 + 6.8

8 A — A —&E0ERDHBEONE2AIZONTIL, T
B BERBRIC XD REESME LTI UV — ARTHE
IEIT 1. TOKER, $8 - A4 FIDLTEEE
T84% Dl EOEINRA B, —F, Rk BRI
& BMETIIFERTLIRALZRER Uiz WK R UENY
EHBO% LT OREHZOWTIE, Bk —BE{bkRiC
SOEHENMRLTT U—LBEFREST 2T 12,

No. Color Pb (ppm) Cd (ppm)
1-1 Red - -
1-2 Yellow - -
1-3 Yellow Green - - -
1-4 Green - -
1-5 Light Blue 6.5 -
1-6 Blue - -
1-7 Pink - -
1-8 * Orange Yellow - -
1-9 Brown - -
1-10  Black - -
1-11  Gray 4.6 -
1-12  White 6.0 -
1-13  Gold - -
1-14  Silver - -
1-15 Neon Lemon - -
1-16  Neon Pink - -
2-1 White 9.3 -
2-2 Orange Yellow - -
2-3 Yellow - -
2-4 Orange - -
2-5 Pink 4.3 -
2~6 Red - -
2-7 Yellow Green - -
2-8 Green - -
2-9 Light Blue - -
2-10  Blue - -
2-11  Brown - -
2-12  Black - -
3-1 Red - -
3-2 Pink - -
3-3 Orange - -
3-4 Yellow - -
3-5 Yellow Green - -
3-6 Green - -
3-7 Light Blue - -
3-8 Purple - -
4-1 Yellow - -
4-2 Black - -
4-3 Green - -
4-4 Blue 5.8 -
4-5 Red - -
4-6 Brown - -

tead(—: < 4.0ppm), cadmium(—: < 1.Oppm)



Table4—2 Analytical data of lead and cadmium

in crayons
No. Color Py (ppm) Cd C(ppm)

5-1 White - -
5-2 Yellow - -
5-3 Orange Yellow 4.0 -
5-4 Orange - -
5-5 Red - -
5-6 Brown - -
. 5T Yellow Green - -
5-8 Green - -
5-9 Light Blue - -
5-10  Blue - -
5-11  Gray - -
5-12  Black - -
6-1 Red - -
6-2 Orange - -
6-3 Yellow - -
6-4 Yellow Green - -
6-5 Green - -
6-6 Light Blue - -
6-7 Blue - -
6-8 Pink - -
6-9 Orange Yellow - -
6-10 Blown - -
6-11 Black - -
6-12  White - -
7-1 White - -
7-2 Yellow - -
7-3 Orange Yellow - -
7-4 Orange - -
7-5 Red - -
7-6 Blown - -
7-7 Yellow Green - -
7-8 Green - -
7-9 Light Blue - -
7-10  Blue - -
7-11  Gray - -
7-12  Black - -
8-1 Black - -
8-2 Blue - -
8-3 Light Blue - -
8-4 Purple 5.8 -
8-5 Green - -
8-6 Yellow Green - -
8-17 Brown - -
8-8 Red - -
8-9 Orenge - -
8-10  Orenge Yellow - -
8-11  Yellow - -
8-12  White 5.7 -
lead(—: < 4. 0ppm), cadmium(—: < 1.Oppm)
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Radioactivity Survey Data in Miyazaki Prefecture(VI)

Yasuhisa HIRATA,Yuji NOZAKI, Takeshi MAEDA

Environmental and dietary radioactivity has been surveyed in Miyazaki Prefecture since July

1988, In this paper we report the radioactivity survery data of 1994.

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

We detected Cesium—137 in soil, radish, green tea and total diet by the result of gamma-ray

spectrometry. But these concentrations were at the same level as other prefectures and as an

ordinary year.

The range of environmental radiation dose rate in Miyazaki Prefecture was 10.1-18.0 cps,

using a monitoring post, and 38—47 nGy/h, using a survey meter.

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

Agency.

Key words : radioactivity, gamma—ray spectorometory, gross A
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Tabie 1 Gross B radioactivity concentrations in rain samples collected at Miyazaki

Bk o B R CE B B K)

2 Hg Bﬁ(ﬁ)ﬁ A RE B E (B‘q/l) ARMETE:E

_ BIE B R E & E (MBq/Km?)
ER64E 4 H ' 381 16 N.D 1.7 13.2
' 5 H 166 8 N.D N.D N.D
6 A 487 11 N.D N.D N.D
T8 77 2 N.D N.D © N.D
8 B 116 9 N.D N.D N.D
9 H 83 3 N.D 3.3 37.0
108 172 3 N.D 2.1 15. 7
1148 131 8 N.D 6.6 236. 4
. 128 _ 66 5 N.D N.D N.D
ERTHE 1A 51 2 N.D N.D CN.D
2 B 59 3 N.D N.D N.D
3 A - 184 7 N.D N.D N.D

£ OB @ 1973 77 N.D N.D~6.6 N. D~236. 4

HEETFTOBEIEMOE -- 327 N.D N.D~5.4 N.D~187.6

(N.D: ST BB T DFF BB ZED 3 K aw)



Table 2 Analytical results of gamma—ray spectrometry for environmental and dietary samples
collected at Miyazaki

) B — TTC s MEEECD ZOMRE
A M 2 BRWBH REEAR BREK FR 6 EEDME AL IFMOME INAAT B g
HEE FaE BEE SeiE RethsiE
AKKBBEE = B T He.4 ~H7.3 4 N.D ND N.D ND mBq/m?
B T # 7 H6.4 ~ H7.3 12 ND N.D ND 0.13 MBa/Km?
Bk dErizk ” H6.6, H6.12 ~ 2 ND N.D N.D N.D mBq/!
' 7.8 8.0 9.2 Bq/kedz 1
+ 0-5m EEFEHE H6. 7 Lo
490 420 680 MBq/Km?
7.4 5.3 8.8 Bq/kg#z+
b 5-20cm ’ 7 L
1300 680 1600 MBq/Km?
¥ ” H6. 9 1 N.D N.D ND Bq/kgkg#
¥ KB OE 8B H6. 11 1 0.076 N.D 0. 053 Bq/kgtE
¥ OwE ” ” 1 ND N.D 0.18 Ba/kgte
xR JUEEHT, #BITH 6.5 2 2.3 2.9 0.983 3.3 Ba/kg#z
H . & FE B 6.8 H2 2 N.D N.D ND 0. 20 Bq/1
B ® A& ZEH SEE 6.6, H6.12 4 0.068 0.15 0.042 0.18 Bo/A - H

(N, D:EHEED 2 DEHEERE D 3 &%)

Table 3 Environmental radiation dose rate in Miyazaki

W o & g 2 == UYZAXF (cps) YN A —5%
KA R & lE L {E (aGy/h)
L6 E 4 H 10.1 16.6 11.6 40
5 8 10.1 15. 6 11.3 42
6 A 10,1 16. 2 11.5 38
7 H 10. 4 13.2 11.5 41
8 H 10.1 12.5 11.2 43
9 B 10. 4 14.7 11.6 44
10A 10.3 16.1 11.5 47
11A8 10.5 18.0 11.7 45
124 10.3 15.1 11.6 43
ERTHE 18 10. 8 5. 8 11.3 40
"2 A 10.6 14,8 11.5 43
3 A 10. 4 17.6 11.5 43
E@gﬁﬁi B 10,1 18.0 11.5 38 ~ 47
i} T D g
B 3 EROE 10.0 21.8 11.5 34 53
¥ & 00 3 R
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Chemical Compo_sitions and Secular Variations of Hot Springs in Miyazaki Perfecture(VI)

—Hot Springs from Miyazaki Group—

Yasuhisa HIRATA, Toshiyuki KUWAYAMA,Yuji NOZAKI, Takeshi MAEDA

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

Kyushu,Japan) and its vicinity. Chemical compositions were determined in order to investigate

the properties 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, Li/Cl and Sr/Ca ratios in the hot spring waters

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

previous examination.

Key words : hot spring, chemical composition, secular variation
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Table 1 The number of surveyed hot springs
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Fig.1 The location of surveyed hot springs
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Table 2 Variation of Br/Cl rations in the waters
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Table 3 Variation of Li/Cl rations in the waters

RIRE i REERRE  Li/C1X10°
B IFALE A - £ 1R 4 42.5
BlEEEE (FE - KB 2 20. 6
HE - AR 1 69. 8
PEER - =i - FTE 3 3.2
B - JuHR 2 125.0

i 7K - 1.1
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Table 4 Variation of Sr/Ca rations in the waters

BRI IR Sr/Cax10°
B - (LR 4 27,1
BiFEH (F& - K10 2 34.4
HE - BR 1 99.1
R - 88 - AT 4 5.7
HE - JbiB 2 18.2

s i - © L8
BRI DRELAL

Table 512, BEIMFHIB T » FBRRST
%z 100& Lz &0, SEOSFEEZRT. SHE
i3, BHBX & BT AR L.

ChicksE, BHIK, &40 ED 100iEL,
SEOSHEE, wilE GU204ERD OarE S, K
ENERTVEEL DN

Table 5 Secular variations of the hot springs

BRBHA  HBGRRE Nt €1~ HCOs~

HiE - L 3 101.9 946 823
#E - K1t 3 93.9 1125  83.0
=l - 4 2 115.0 100.8 102.2
o5 - FE 3 88.5 140.3  98.1

X L2
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Annual Report of Monitoring Air Pollution in Miyazaki Prefecture(FY 1994)

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

Since 1981 in Miyazaki Prefecture, continuous surveillance and monitoring of air pollution has
been conducted with a telemetry system by the prefectural government in accordance with the
Air Pollution Control Law.

The system is run by 17 general air pollution monitoring stations, 4 automobile exhaust gas
monitoring stations, 1 inversion layer monitoring station and 4 stationary source monitoring
stations.

The hourly concentration of sulfur dioxide at 5 general air pollution monitoring stations
exceeded 0.1ppm on account of the volcanic activities of Mt.Sakurajima.

The daily average values of nitrogen dioxide reading at the 98% mark from the lowest value
throughout the year(hereinafter referred to as "annual 98% value of the daily average”)didn’t
exceed (.04ppm at any general air pollution monitoring stations.

From one of the automobile exhaust gas monitoring stations, annual 98% value of the daily

average was within the range of 0.04ppm and 0.06ppm.

Key words : air pollution, sulfur dioxide, nitrogen dioxide, photochemical oxidants
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Table 1

Characteristics of Monitoring Stations

No. ] Monitoring Substances
Type of Monitoring stations Address
Fig.1 : i S0z [SPM {NOx | OX | CO | HC W TS
1 Nobeoka Commercial High School Sakuragaoka Nobeoka City O o] 0 @]
2 | Asahi Junior High School Tomiyamacho Nobeoka City O Ol O O
3 | Higashi Elementary School [dekitacho Nobeoka City O O 0 O
4 | Nobeoka Health Office Ohnukicho Nobeoka City |0 ] O} O o]l O | O
5 | Nobeoka Botanical Garden Amoricho Nobeoka City O O O
6 | Nobeoka Daini High School Hirabarucho Nobeoka City O O O
General 7 | Kadogawa Welfare Facilities Hirajohigashi Kadogawa Town o1 0| 0|0 O
Air 8 | Daiohdani Elementary School Daiodani Hyuga City @] ol O ot 0
Pollution 9 | Hyuga Health Office Haruharacho Hyuga Citly O] 0|0 O] O
Monitoring 10 | Hososhima Public Hall Hososhima Hyuga City O O | O O
Stations 11 | Takanabe Health Office Kitatakanabe Takanabe Town O (Ol NG] O
12 | Training Institute Asahimachi Miyazaki City | O] 0| O O
13 | Physically Disabled Welfare Center | Ohshimacho Miyazaki City @] O O
1 Prefectural In§titute for Public Gékuenkibanndai Miyazaki o o o
Health and ‘Envioronment City
15 | Nichinan Health Office Todaka Nichinan City 0] 0| 0O O
16 | Aburatsu Elementary School Sonodacho Nichinan City @] Ol O O
17 Mivakonojo National College of Rimegi Mivakonoo City o o o o o
Technology
in~ / ile B A .
‘ 18 Shl? no?eoka AUFOmObl e Exhaust Gas Ideki tacho Nobeoka City o o o
Automobile Monitoring Station
Takachiho St. Automobile Exhaust Kitatakamatsucho
Exhaust 19 O
xhaust Gas Gas Monitoring Station Miyazaki City © ©
Monitoring 20 Mlnam1m¥yaz§k1 Aut0@0b1le Exhaust Nakamuracho Mivazaki City o o o
Gas Monitoring Station
Stations
g | Mivakonolo Automobile Exhausi Yoshiocho Miyakonoojo City o) o) olo|o
Gas Monitoring
Inversion Mt. Atago Inversion Layer Monitoring Onty
Layer Moni- | 22 Mt. Atago Nobeoka City
toring Sta. Station T
Remarks SO2:Sulfur Dioxide SPM:Suspended particulate Matter NOx:Nitrogen Oxides

0X :Photochemical Oxidants

i

:Wind Direction and Wind Speed

€0 :Carbon Monoxide
TS :Temperature and Sunshine

HC :Hydrocarbons
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Table 2 Concentrations of air pollutant at monitoring stations(1994 . 4~1995 . 3)

Sulfur Dioxide Nitrogen Dioxide Carbon Monoxide | Photochemical Oxidants | Suspended Particulate
Matter
Air pollutant
Annual Annual Annual Annual Annual Annual Annual Maximum | Annual Annual
average | value average | 98%value | average | value average of | hourly |average | value
value excluded | value of the | value excluded | Maximum value in | value excluded
(ppm) highest | (ppm) daily (ppm) highest |hourly value | the day- | (mg/m®) | highest
2% range average 2% range | in the day- | time 2% range
Monitoring stations (ppm)*! (ppm)** (ppm)** | timeCppm)*® | (ppm) (mg/m®)*"
Nobeoka Commercial _ _ _ _
High School 0. 003 0.010 0.003 0. 007 0.052 0.088
Asahi Junior High = _ — . - —
Sehool 0. 006 0.015 0. 003 0. 009 0.048 0. 090
Higashi Elementary _ _ — -
Nobeoka | School 0.003 0. 007 0.011 0.023 ‘ 0. 046 0.115
Nobeoka Health Office 0. 005 0.011 0.007 0.014 0.039 0.083 0.028 - 0.086
; Nobeoka Botanical _ _ _ - _ _
City Garden 0.003 0. 006 0.003 0. 007
Nobeoka Daini High _ _ _ . _ _
Sehool 0. 004 0. 008 0.005 0.010
Shin-nobeoka Auto-
mobile Exhaust Gas - - 0.018 0.029 0.7 1.4 - - - -
Monitoring Station
Daiohdani Elementary = _ _ _ -
Hyuga School 0. 005 0.011 0. 006 0.013 0.091 0.110
Hyuga Health Office 0. 004 0.008 0. 007 0.014 - - 0.031 0.079
City
Hososhima Public Hall 0. 005 0.010 0.011 0. 021 - - 0.039 0.093 - -
Kadogawa | Kadogawa Welfare " _ _
Town Facilities 0. 006 0.012 0. 005 0.010 0.043 0. 090 0.031 0.083
Takanabe | Takanabe Health _ _ 5 _ -
Town 0ffice 0. 004 0.009 0. 006 0.013 0. 051 0.111
‘Physically Disabled ' _ _ _ _ - _
Welfare Center 0. 003 0. 007 0.007 0.017
Training Institute 0.004 0. 009 0.013 0.025 - - 0.043 0.112 0. 027 0. 061
Mivazaki
Prefectural Institute
for Public Health and 0.003 0. 009 0. 003 0. 008 - - - - - —
Environment
City Takachiho St. Auto-
mobile Exhaust Gas - - 0. 022 0.039 L7 3.0 - - - —
Monitoring Station
Minamimiyazaki Auto-
mobile - - 0. 024 0.042 1.3 2.3 - - - -
Monitoring Station
Nichinan Health Office| 0.004 0.013 0. 005 0.012 - - 0. 050 0.102 0.033 0. 016
Nichinan
City | Aburatsu Elementary 0.003 | 0.010 | 0.007 | 0.013 - — I oo | o1 - -
School
: _ | Mivakonojo Natiomal _ L
Miyako Oollege of Technolgy 0.003 0.010 0.008 0.018 0.046 0. 100 0.039 0.078
nojo
Miyakonojo Automobile
City Exhaust Gas Monitoring| 0.006 0.019 0.023 0. 038 1.8 3.4 - - - -
Station

*' The daily average value throughout the year excluding those which come within a range of 2% from the measured highest value
*% The daily average value reading at the 98% mark from the lowesi value throughout the year
*3 The annual average of maximum hourly concentration in the daytime



Table 3 Comparison with environmental quality standards

Sulfur Dioxide Nitrogen Dioxide Carbon Monoxide | Pholochemical Oxidants | Suspended Particulate
) Matter
[tem -
Number | Number | Number | Number | Number | Number | Number Number | Number | Number
of of days |of days |of days |of of days | of of of of days
Hourly | when the | when the | when the | 8 hours™ | when the | Hourly Hourly | Hourly | when the
concent- | daily daily daily average |daily concentrat- | concent- | concent- | daily
ration average ‘| average |average |exceed- |average | ions rations |rations |average
exceed- | exceed- |within a | exceed~ | ing 20pp | exceed- | exceeding exceed- | exceed- | exceed-
ing 0.1 |ing 0.04 | range of | ing 0.06 |{m ing 10pp | 0.06 ppm ing 0.12| ing 0.2 |ing 0.1
ppm ppm 0.04 to | ppm m ppm ng/m* ng/m’
Monitoring stations 0.06 ppm
Nobeoka Commercial _ _ _ _
High School 0 0 0 0 109 0
Asahi Junior High _ _ _ _
School 0 0 0 0 60 0
Higashi Elementary _ _ _ _
Nobeoka { School 0 0 0 0 82 0
Nobeoka Health Office 0 0 0 0 - - 37 0 7 4
. Nobeoka Botanical _ _ _ _ _ _
City Garden 0 0 0 0
Nobecka Daini High _ _ _ _ _ _
School 0 0 0 0
Shin-nobecka Auio-
mobile Exhaust Gas - - 0 0 0 0 - - - —
Monitoring Station
Daiohdani Elementary _ _ - _ _
Hyuga School 0 0 0 0 35 0
Hyuga Health Office 0 0 0 0 - - -~ - 0 0
City
Hososhima Public Hall 0 0 0 0 - - 56 0 - -
Kadogawa Kadgggwe} Welfare 0 0 0 0 _ _ 8 0 9 0
Town Facilities
Takanabe | Takanabe Health _ _ _ _
Tom | Office 0 0 0 0 % 0
Physically Disabled _ _ _ _ _ _
Welfare Center 0 0 0 0
Training Institute 0 0 0 0 - - 52 0 3 0
Miyazaki
Prefectural Institute
for Public flealth and 2 0 0 0 - - - - - -
Environment
City Takachiho St. Auto-
mobi le Exhaust Gas - - 4 0 0 0 - - - -
Monitoring Station
Minamimiyazaki Auto-
mobi le - - 12 0 0 0 - - - -
Monitoring Station
Nichinan Health Office 4 0 0 0 - - 81 0 2 0
Nichinan
. Aburatsu Elementary _ _ _ _
City School 2 0 0 0 41 0
R | Miyakonojo National _ _
Miyako College of Technology L 0 0 0 8 0 18 2
nojo
Miyakonojo Automobile
City Exhaust Gas Monitoring 2 0 3 0 0 0 - - - -
Station
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Fig.2 Changes in annual average concentrations of sulfur dioxide
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Fig.6 The concentration of suspended particulate matter (SPM)
The high concentration because of the yellow sand on March 12th.

1 :Miyakonojo National College of Technology

2 :Nichinan Health Office 3 :Traning Institute

4 :Hyuga Health Office 5 :Kadogawa Welfare Facilities
6 :Nobeoka Health Office
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Investigation of Acid Rain in Miyazaki Prefecture

—Observation in the fiscal year 1994—
Otoyuki YAMADA, Nobuhiro SAITO, Yoshikazu FUJITA, and Katsuzo SAKODA

Investigation of acid rain in Miyazaki Prefecture was performed throughout the fiscal year
1994 under the same conditions as usual years. ’

The totai rainfall amount of the year was less than the previous four years, especially in
summer.

The monthly mean value of pH ranged from 3. 54 to 6. 13 with the average value of 4. 74, which
seems to be within the usual levels of the previous years, The lowest value of 3, 54 was observed
on September in Miyakonojo district,

The total amount of ion precipitation of the year was also low due to the low amount of
rainfall. The content of NSS (non sea salt) varied from 24% to 42% with an average of 33%.

The ratio of (NH,*+nss—Ca?*) / (NO, +nss—S0,%-) indicating the neutralized extent of
acid rain ranged from 0, 44 to 1,23 with the average of 0,74, and that of NO, /nss—S0,?" was
approximately 0, 30 on average,

The detection frequency of flouride in rain water samples was somewhat higher than in the

preceding year in accordance with the volcanic activities of Mt, Sakurajima,
Key words : acid rain, pH, anion, cation, ion precipitation
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Fig.6 Ratio of NO3/nss-S02- at each sampling
point
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Fig.7 Ratio of NH1/(NO;+nss—80% )and nss-
Ca?*/(NO3+nss~S03")at each sampling point
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Table 2IZREBOVEEE L O IRBEKILODIE
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Table 1 Annual change in NO;/nss—S02- ratio
at each sampling point(1991~1994 )

WA | SR | 4R | 5 R | 6 4Epr
=T | 0,22 0.25 0.23 0.26
&R 0,21 0.26 0.31 0.26
=8| 0.26 0.37 0.27 0.38
BB | 0.29 0.32 0.39 0.48
gl o014 0.32 0.24 0.27
H B | 0.18 0.23 0.27 0. 30
# B | 0.15 0.14 0.18 0.19
N 0,20 0.24 0.25 0.26
EHE 0,21 0.27 0.27 0. 30
Table 2 Frequencies of eruption of Mt.Saku-

rajima and those of detection of F-in rain water
samples

T OE | SEE | 4EE | SEE | 64
WKER 464 259 131 347
BIFEE | 318 129 57 209
F it 3% 98 66 13 40

FEOERICHL 2D, SELEHOIE - WAL
UpHOBITESIC W TRR R AT O 24 2 12 i
WhEFE Ll & 2BsB L EFEd

X #k

1) JIHEEER, EHE5, BEEN =EEics
AHEMENAL, SHEAEERIEHTHE 2, 8698,
1990
2) RBTRIFLR, BENSREE<=-7/ (&K
FTRR) . 1990
3) EBEHl, EE F, FARE,
LIcwF ORkDIbE, BA{bask,
1991
4) FEFRRES, SilishaR, EOXkH  SEUEAS
BRFLHETSE, p5T4 (1993)

5) NNEEAEENRHESREANE « Tl 4 55
TUN - B SRS E, p3l (1994)

1 Bk E 12 3RE
6, 930—935,
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Survey of burning odor such as lower fatty aldehyde and solvent odor such as
toluene on the boundaries of factory sites.

Nobuhiro SAITO, Otoyuki YAMADA, Yoshikazu FUJITA and Katsuzo SAKODA

The Cabinet Order for Offensive Odor Control Law and the Ordinance of the Prime Ministers
Office No39, 1972 were revised in 1993, The burning odor such as 5 lower fatty aldehydes (C,~C,
CHO) and solvent odor such as iso—butanol, ethyl acetate, methyl isobutyl ketone, toluene and
xylene were added to the list of the offensive odors,

Therefore a survey of these substances in 5 factories was carried out,

The result of this survey showed that the level of burning odors was nd~0, 0020ppm and the
level of the solvent odors was nd~q, 13ppm on the boundaries of sites, These showed that the
former were <1,0~2.5 and the latter were <1,0 in the 6—step evaluation of the intensity of
odors, In addition the former was <1,0~2.5 and the latter was <1,0~3.5=< at the emission

sourece,

Key words : offensive odor, burning odor, solvent odor
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eRHERHEERX EUR, VrF—-R
=l il X BUR, vUrvr—-R
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HBERE&E®BER vrr—-R
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4 PEHE

1) FEHREU A

AERNRHFERICBWT, BTREZE3Y VB
DX BFEEREEDLNZER 1 S, RUEHEEE
OEIER I BWT, FAlE LT, BATFRORMIC
LTHERT AMAID 3 S CREHEI AT - 7.

2) HEEECHIE
BEFREHEAMA I BT, BRItk DETE
IZDWNTIF50 £ BUEHREEE (PVF 7 4 VA8 B,
BT RI—=Ny )z, v rvF—RIIONVWTIE,
10 2 BEHREUES (PVF7 4 VL8 lREZF NS —
Ny ) ITERL, AL 7z

3) BIFEHE

a) fBIFR

1) BEMEOREDHE BIRE 4 1218F 2 Kk
o) SiTER R UM

& A B 2| SERERSR 6C-9A

WO # FTD

715 LR E | 50°C(1min)—50°C~200°C (20°C /min)
—200°C~250°C(3°C/min)
FvEF)-4345 | DB-1, 0.1um, 30mXO0, 25mm

F+ UTHZX | He 2. 0kg/cf
EAOEE|250°C
= A E|lug
IKFKH RFRE | 0.5 kg/cnt
2 [ OB 0. 55ke/cnf

b) YUF—R

A) AVTH )=
EBEMEORIEDHE JIEE 5 BT 3 5%
o) FRLFIVROAFIVAY TF I b v
BERMEDOREDHE" BJIRE6 OFE 2 1B 34
%

N MVIUERUFVL Y
BRUEOREDHE BIEETOE 2 1BF 24
&%

=) VTR R U

e F | by
AVTE )= MMITFN, | F L v
fE % a HEEEBIVERRE.  GC-0A
®om % FID
B | BRI EEER) | RRE R
EAMRE | 200°C 150°C 150°C
#74 FeHEA] | Gaskuropack 54 1-1744V50LB | SP-1200 5%
550X 25% Avhu34 1.75%
A2 LIEE | 150°C (0. 5min) 90°C 40°C(5°C/min)~
~(5°C/min)~ 100°C
200°C(10min)
¥y 74 AN, 1.Okg enf &5 £ i
IKFIARE | 0.7 ke /ot E B &
TR E| L0 kg o [EI B £

4) SAeprnE

a) BIFRICOWTI, REHEES) OE5 1 L 0%
BETL, ABMEE (FH%: Waters Sep—Pak®
DNPH-Silica) Z@#3 Y, ®WEEIT- 7.

b) Y rF—RIZOVTIE, REIEEUESH SEM0, 3
~0,4 £/minBET] ¢, ABHEE(C VTS ) —
VIZH - T, REBEECRABRECHRELENS,
F/:, D AYEIZOWTIE, HEBTITF-7. ) 128
B, HHOBHEEIT-. Bk, BEOBORE
EOWTRENFEFTEERHOBZ R L 2.

RRRUEE

1 EFR

BIFRIIOWTH, 2BERIEE HRERUA
BELHEED 3 BERAPABENRLE LT, FEEED
BITROEZRER | AR UHMMBERSE 3 AT
AREHERUEIT VAL L7,

SRR, Fig. 1179, RERTR, BS%
BUBECALE 7, BHBER TR, KEOHE
TRIZBRLUIDWEETH - 1-.

Nz 6 BERSEEICH TIROEIEEOR
SJURE DMK, Fig. 25X UFig. 3D EBD
TH5. £/, RETFOHHEERE?Y O¥RIZL3
WEUSAT O L ICRKGEE 2 X5 LB LR b o
TRUT EENRY, KHENRILZ20T, —#ic
BHFHEEREORR LB TE VLY, AROFHE
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STRERIZ, Fig 41079, RABCRIERSER
CELAREIALH T, BHERATREKERL
BLEIAREBEAEL N7, TORRE 6 BRISES,
BEICHTRDIBEEORIMESHIRIIL, Fig.
5IRTEBOTHD, SEPBEHEERESLLHELT,
AEROFERRICBVLTE, BEVWESHEEICAHELT

HEOES, BREOCHMIILIL, BRSBET25
BEFTTH-1.

2 vUF—R

vuF—RiZoWTi}, £EMNRAEE BEEK
EREEE, TIRF v /EREEERUHIFIZED 45
EBAMNFEELT, REEBOV VT —ROEBHR

I 1 AR OEHIER 3 AT AT, & Wiz,
FrizpEL 72
substances emission source boundaries of sites
Propionaldehyde 0.0013~0, 0076 0.0009 ~0.0020
n-Butyraldehyde 0.0010~0.0194 0.0006 ~0.0012
iso-Butyraldehyde nd~90. 0026 nd ~nd
n-Valeraldehyde nd~90.0018 nd ~nd
iso-Valeraldehyde nd~0, 0011 nd ~0.0015
units:ppm
nd:Propionaldehyde  <0.0003ppm n-Butyraldehyde <0.0004ppm

iso-Butyraldehyde <0, 0008ppm
iso-Valeraldehyde <0.0007ppm

n-Valeraldehyde <0.0007ppm

Fig.1 The concentration of 5 lower fatty aldehydes

.odor intensity Miyazaki The whole country

substances <1.0} 1.0~2.5 2,56~83.5 13.5 = (<1.0| 1,0~2.5 2.5~3.5 {3.5 =
Propionaldehyde 1 2 21 64 89 73
n-Butyraldehyde 3 55 33 57 102
iso-Butyraldehyde 2 1 103 41 60 43
n-Valeraldehyde 1 2 94 25 46 82
iso-Valeraldehyde 2 1 173 8 15 51

Fig.2 The distribution of 5 lower fatty aldehydes in the 6 —step evaluation of the intensity
of odors(emission source)

odor intensity Mivazaki The whole country
substances <1.0| 1.0~2.5 2.5~3.5 3.5 = <1.0| 1.0~2.5 2.5~3.5 3.5 =
Propionaldehyde 8 1 46 66 2 0
"n-Butyraldehyde 9 50 55 7 2
iso-Butyraldehyde 9 96 17 1 0
n-Valeraldehyde 9 61 41 7 5
iso-Valeraldehyde 7 2 94 11 4 5

Fig.3 The distribution of b lower fatty aldehydes in the 6 —step evaluation of the intensity
of odors(boundaries of sites)
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substances emission source boundaries of sites
iso-Butanol nd~4. 15 nd~0. 01
Ethy! Acetate nd~3. 63 nd~0, 05
Methyl Isobutyl Ketone nd~7, 45 nd~0.13
Toluene 0.14~15.56 nd~0. 1.3
Xylene 0.09~20, 64 nd~0. 06
units:ppm
nd:<0. Olppm

Fig. 4 The concentration of 5 solvent odors

odor intensity Miyazaki The whole country
substances <L.0| 1,0~2.5 2.5~3.5 3.5 =|<.0}| 1.0~2.5 2.5~3,5 13.5 £
iso-Butanol 1 2 1 223 21 40 35
Ethyl Acetate 1 1 249 39 13 18
Methyl Isobutyl 2 I 1 210 22 33 54
ketone :
Toluene 3 1 100 112 67 40
Xylene 1 1 1 1 29 54 85 151

Fig.5 The distribution of 5 solvent odors in the 6 —step evaluation of the intensity of odors

(emission source)

¥ & 0
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Analysis of Volatile Organic Compounds by Headspace—GC/MS

Noritaka TOMIYAMA, Ken’ichi KOHNO, Kouichi SEKIYA, Jun IWAKIRI, Yukari ANDOU -
and Katsuzou SAKODA

A few different conditions of analysis were experimented with Headspace—GC "MS (HS—
GC,MS) for Volatile Organic Compounds (VOCs) in water samples,

VOCs in river water and waste water were analyzed by HS—GC “MS,

The following results were obtained,
1) The range for determining VOCs is quite large (0.2—200 g, 1) and the detection limit
could pass one—tenth of Environmental quality standard, ‘
2 ) The recoveries of VOCs were more than 96% when the studies were performed under the
condition that the concentration of VOCs that we added in river water were 0.2ug, " ¢,2ug,/ 2,
M0ug/ L.
3) The sensitivity of HS—GC,~MS was incleased by addition of NaCl as a salting—out agent,
4) As aresult of the analysis of VOCs in river water by HS—GC_“MS method, concentration of
dichloromethane, 1, 2—dichloromethane, 1, 1—dichloroethylene, 1, 1, 2—trichloroethane 1, 3—
dichloropropene and chloroform were found to be more than one—tenth of these ruled as

Environmental quality standards,but the value of data didn’t exceed the standard,
Key words : volatile organic compounds(V0Cs),headspace—GC/MS, water pollution
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Table 1 Condition specification

Headspace sampler

Sample Temperature 60°C
Needle Temperature 100°C
Transfer Tube Temperature 150°C
Thermostatting Time 30min
Pressurization Time 3. 0min
Injection Time 0.2min
Withdrawal Time 0. 5min

Gas chromatograph

Column
Column Temperature

DB-624(J&W Inc)60mx0. 32mmID/1.8 ¢ym
35°C(4min)—~10°C/min—100°C(Omin)
—-15°C/min—>200°C (5min)

Carrier Gas He
Injection Temperature 250°C
Mass spectrometer

Tonization Method E I

lonization Energy T0eV

Ionization Current 60uA

Interface Temperature 230°C
(SCAN)

Scan Range m/z=235-250

Scan Speed 0.5sec/scan
(SIM)

Monitor Ion (Table 2)

Sampling Rate 0. 25sec
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Table 2 Monitor ions of VOCs

No. Compound Monitor ion(m/z)
1 1,1-Dichloroethylene 96 61 98
2 Dichloromethane 84 49 86
3 trans-1, 2-Dichloreethylene 96 61 98
4 cis-1, 2-Dichloroethylene 96 61 98
5 Chloroform 83 85

6 1,1, 1-Trichioroethane 97 99 61
7 Carbon tetrachloride 117 119

8 Benzene 78 51

9 1, 2-Dichloroethane 62 64 98
10 Trichloroethylene 130 95

11 1, 2-Dichloropropane 63 62 76
12 Bromodichloromethane 83 8

13 cis-1, 3-Dichloroprepene 75 110

4 Toluene 92 9

15 trans-1, 3-Dichloropropene 7 110

16 1,1,2-Trichloroethane 97 83 85
17 Tetrachloroethylene 166 129

18 Dibromochloromethane 129 127

19 m-Xylene 106 91

20 p-Xylene 106 91

21 o-Xylene 106 91

22 Bromoform 173 171
23(IS) 4-Bromof luorobenzene 174

24 1,4-Dichlorobenzene 146 148

HRLEE
1 VOCs D5yHE L SIMBIE

VOCsD10 u g/UEHEK B 2 HS-GC/MSiEETHI
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Fig. 1
1:1,1-Dichloroethylene

2 : Dichloromethane

3: trans—1,2~-Dichloroethylene
4 : ¢is—1,2—Dichloroethylene
5: Chloroform
6:1,1,1—Trichloroethane

7 : Carbon tetrachloride

8 : Benzene
9:1,2-Dichloroethane

10: Trichloroethylene

11: 1,2-Dichloropropane

12: Bromodichloromethane

2 TS UIIKDOBHT
TS5V IKROSHTIZE, FROIARSNVT 4+ —F —
AEFA LD, EROODEREEZ NSV /0D
Ay v, MVIUENRHEICREING., LHLEY
O, BE M +ppt VRNV TH D, ERBICETEE M-
1.
3 R .
GC/MSDIAF I w I VY I ERET B0,
VOCSIE®ERO, 5 1 g/l~400 ng/lE TOREGET
BlEL, REBEERLIE DA, Fig. 2 KEBEKS

‘ 3307658
TIC 19
20
17
24
21 23
10 14
11 5
12 16
18
' 22
' Y w1 18
Time(min)

TIC Chromatogram of VOCs

13: ¢is—1,3—Dichloropropene
14: Toluene
15: trans—1,3—Dichloropropene

16: 1,1,2=Trichloroethane

17: Tetrachloroethylene

18: Dibromochloromethane

19: m—Xylene

20:.p—Xylene

21: o—Xylene

22: Bromoform

23(18): 4—Bromofluorobenzene
24: 1,4-Dichlorobenzene

OWRBHRETRT I, 200 vg/lE TRIFLEREM
BARLE BL, MVZVBRUFVL UL, &40
VFvyaviALOREBRTGC/ MSOBREZE LT
FALTa TS LAERER L. ik, 200 pg/llll
TOREEER (400 ng/l) Tid, GC/MSOKHIES
BREDTD, BEBEKDY I v & -0 B X D44 il
L, BETRETH -7z,

¥, ERTIREICOVTIE, $XTDOVOCsTE
BEROIESED 1 /102 LT, ERICKRE
ERAG Y Al
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VOC peak area/IS Peak area

100 ¢

10 ¢

0.1 ¢

L1l PENY S I S W |

o 1,1—Dichloroethylene

a Benzene

a1,1,2-Trichloroethane

Peak area

Fig.3 Relation between Peak area and the amount of NaCl added.
o 1,1-Dichloroethylene

o Benzene

a4 1,1,2—-Trichloroethane

1
VOC conc./IS conc.

10 100

Fig.2 Calibration curves for VOCs
® Carbon tetrachloride

® 1 2-Dichloroethane

4 Bromoform

® Carbon tetrachloride
a 1, 2-Dichloroethane
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- Table 3 I1Z/R L 7.

Fig. 3 12 VOCSHUER10 1 g/I~DNaCIFIE
EEZEEDOUVARY ZDEALAETR LT BSINEN

BBV UV RE YR EL KA EREICHD,

&

RT2EREORE LRNR SN

5 EUREREEHRY

FNPKICVOCSIRERE D0, 2 ug/l, 2 ng/1RT, 20
rg/lERMU-ERE 7TH , HS-GC/MSTHRIEL,
TOFHEEENEROEB RMEEH LR E

Table 3 Recovery and coefficient of variation

BHYE L, 23DVOCsTNTI6% Pl E%R L BIF
Thote, Fl, EERHTI0 2ug/1D MV v %
BREFTNTS BT TH 720, ozl
U TRBREOADEBRIAK X {132 AI2H - 72,
Zhiz, AIEBEHROVOCsick3a vy Ix—v g
YRNATIVE N DFHBOE ALEREIC L ZBEOE
29\, BBREOBESEEZDEANKELBEIDE
ZZons,

River water+0.2ug/1(n=T7) | River water+ 2 ug/1(n=7) River water+20ug/1(n=6)
No. Compound Average Recovery SD CV | Average Recovery SD CV | Average Recovery SD v
ug/l % g/l % ug/l % ug/l % ug/l % ug/l %
1 1,1-Dichloroethylene 0.197 98.6 0.007 83.6| 1.97 98.3 0.065 3.3| 19.3 96.7 0.276 1.4
2 Dichloromethane 0.199 99.7 0.012 5.9| 2.06 102.8 0.047 2.3] 19.9 99.4 0.308 1.6
3 trans-1, 2-Dichloroethylene | 0,203 101.5 0.007 3.3| 2.02 - 101.2 0.055 2.7 19.9 99.6 0.266 1.3
4 cis~1,2-Dichloroethylene 0.201 100.7 0.008 3.9 2.0t 100.4 0,067 3.3 20.1 100.6 0.233 1.2
5 Chloroform 0. 202 101.1 0.008 4.0 2.00 99.9 0.052 2.6 19.9 99.4 0.263 1.3
6 1,1, 1-Trichloroethane 0. 202 100.9 0.008 4.2 1.95 97.7 0.061 3.1| 19.3 96.7 0.343 1.8
7 Carbon tetrachloride 0.199 99.6 0.006 3.0{ 1.92 95.9 0.061 3.2 19.2 96.0 0.482 2.5
8 Benzene 0.215 107.7 0.009 4.1} 2.05 102.5 0.065 3.2| 20.5 102.5 0.296 1.4
9 1,2-Dichioroethane 0.208 104.2 0,007 8.2} 2.07 103.5 0,065 3.1 20.2 101.2 0.342 1.7
10 Trichloroethylene 0. 207 103.5 0.007 3.2 1.98 99.2 0.055 2.8] 19.8 99.2 0.228 1.1
11 1, 2-Dichloropropane 0.212. 1058 0.005 2.4 204 102.1 0.068 3.3| 2.0 105.1 0.556 2.6
12 Bromodichloromethane 0, 207 103.7 0.005 2.6 1.99 99.4 0.060 3.0 20.2 100.9 0.306 1.5
13 cis-1, 3-Dichloropropene 0.224 111.9 0.006 2.5| 2.10 105.1 0.058 2.8| 21.2 105.8 0.494 2.3
14 Toluene 0.236 1181 0.025 10.7| 205 1026 0.070 3.4| 20.9 104.6 0.362 1.7
15 trans-1, 3-Dichloropropene 0,228 113.9 0.004 1.6 2.14 107.0 0.068 3.2 21.1 105.7 0.523 2.5
16 1,1, 2-Trichioroethane 0. 200 100.0 0.006 2.8 2.02 101.0 0.072 3.6 20.7 103.7 0.444 2.1
17 Tetrachloroethylene 0.214 107.1 0.007 8.1 2.03 101.5 0,046 2.3 20.3 101.4 0.245 1.2
18 Dibromochioromethane 0.195 97.3 0.002 1.3]| 1.93 96.7 0.044 2.3| 20.1 100.3 0.327 1.6
19, 20 m-, p-Xylene 0. 206 102.8 0.006 2.6 1.99 99.6 0.027 1.4| 19.9 99.3 0.491 2.5
21 0-Xylene 0.202 101.1 0,007 3.6 1.97 98.6 0.029 1.5| 19.8 99.2 0.530 2.7
22 Bromoform 0.248 124.1 0.011 4.3 1.97 98.4 0.031 1.6]| 19.3 96.4 0.298 1.5
24 1,4-Dichlorobenzene 0. 206 103.0 0,004 1.9| 2.04 102.0 0,053 2.8 19.9 99.7 0.433 2.2
Table 4 Analytical results of VOCs in river water
Number of Number of  Number of Environmental
No. Compound detected quality standard
stations measurements point(mg/1) (mg/1)
2 Dichloromethane 34 46 1 0.02
7 Carbon tetrachloride 34 46 0 0.002
9 1,2-Dichloroethane 34 46 3 0.004
1 1,1-Dichloroethylene 34 46 2 0.02
4 cis-1,2-Dichloroethylene 34 46 0 0.04
6 1,1,1-Trichloroethane 34 46 0 1
16 1,1,2-Trichloroethane 34 46 3 0.006
10 Trichloroethylene 34 46 0 0.03
17 Tetrachioroethylene 34 46 0 0.01
15 1,3-Dichloropropene 34 46 1 0. 002
8 Benzene 34 46 0 0.1
3 trans-1, 2-Dichloroethylene 34 46 0 0.04
5 Chloroform 34 . 46 1 0.06
11 1, 2-Dichloropropane 34 46 0 0.06
14 Toluene 34 46 0 0.6
19, 20,21  Xylene 34 46 0 0.4
24 1,4-Dichlorobenzene 34 46 0 0.3
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Investigation of Underground Water Polluted by Volatile Chiorinated Hydrocarbons

—Studies on Chemical Kinetics of Tetrachloroethylene and Trichloroethylene—

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

Underground water polluted by tetrachloroethylene (PCE) and trichloroethylene (TCE) was

investigated from December 1989 through February 1995, in Miyazaki City,

We studied on disappearance (possilbly partillaly due to decomposition) of the compounds in

the water by chemical kinetics,

The disappearance of PCE followed the first—order reaction equation,

The half life and the rate constant of PCE were calculated by the rate equation,

The mean value were 344+34 days and (2. 39%0. 26) x10~* sec™'!, respectively.

However, a tendency which did not follow the first—order reaction equation appeared after

five years of the first investigation,

It is necessary to investigate the daily change and the chemical kinetics of the compounds and

dichloroethylenes in the water from now on,

Key words : water pollution, tetrachloroethylene, trichlorosthylene, rate constant,half life
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Fig.3 Daily change of TCE at the stations
Table 1 Daily change of rate constant and half life of PCE, and TCE
Investigated | Frequency 6 7 8 9 10 11 12 13 14
items
Date "9l 3/26 |'OL 6/24 |'91.10/8 |'92. 1/8 |92 2/27 |92 9/29 |’93. 2/15 |'94. 2/15 |'95. 2/14
Com-
pounds Days 460 550 636 748 798 1013 1152 1517 1881
PCE | Correlation Si. No. 1 | -0.968 -0.977 -0.978 -0. 966 -0. 831 -0, 953 -0.912 -0. 830 -0. 806
coefficient of 2 | -0.831 -0. 842 -0. 899 -0.930 -0.945 -0. 936 -0, 957 -0.879 -0. 851
regression 41 -0.909 - - -0. 930 - -0.977 -0, 9% -0.926 -0, 890
formula
Mean value | -0.903 -0.910 -0.938 -0.949 -0.938 -0, 962 -0. 941 -0.878 -0. 849
Rate constant | St. Noo 1 | 2.3X107°%| 2.7X107°| 8, 1x107°| 2.8X107% | 2.4x107* | 2.5X107*| 2.1x107* | 1.5x10~*| 1.2x10"*
(sec™) 2 | 24X107*| 2.1X107% | 2.2X107% | 2.3X107* | 2.3X107* | 2.2%107% | 2.0x107%| 1.5X107%| 1.2x10°®
: 4| 2.7x107 - - 2.5X107 - 2.7X107° | 2.3%X107% | L.8X107°| 1.4X10°
Mean value | 2.53X107% | 2.40X107% | 2,65X107° | 2.53X107° | 2. 95X 107 | 2.47X10°* | 2. 13X107* | 1.60X10°° | 1.27x10°
Half life Si. No. 1 320 - 290 260 200 330 320 380 520 660
(days) 2 340 390 360 350 330 370 400 540 680
4 290 - - 320 - 300 350 430 550
Mean vaiue 317 310 310 320 940 330 377 497 630
1CE | Correlation St. o L | -0.777 -0. 863 -0.910 -0.911 -0.707 -0. 802 -0.792 -0. 686 -0. 649
coefficient of 2 | -0.422 -0.420 -0.515 -0. 648 -0. 861 ~0.733 -0, 767 -0. 6% 0. 608
regression 4 | -0.800 - - -0, 897 - -0.953 -0.926 -0. 850 -0, 787
formula
Mean value | -0.666 -0.642 -0.712 -0.819 -0. 684 -0.829 -0. 828 -0.730 -0, 681
Rate constant | St. No. | | L4xI107*| L6XI107®| L9X107*| L7XI07%| L2X107*| L4x107*| L.2x107*| 8.2x10°°| 6.2x10°*
(sec™ 2 | L4x107*| LIX107*| LIX107* | 14X107° | L2x107%| 1.2x107"| 1.2X107°| 7.8X10™°| 5.6x10°°
4 | Lex10" - - 1.6x1078 - L8X107% | L5X10°* | 1.1x10°*| 8 1x10°*
Mean value | L47x107* | 1, 35%107® | 1L.50X107% | 1.53X107¢ | L. 20X 107 | L.47X10* | 1.30X107® | 9.00X107° | 6. 60x107?
Half life St. No. 1 560 450 420 470 670 580 670 970 1290
(days) 2 580 740 700 580 640 640 680 1030 1420
4 500 - - 510 - 440 530 730 990
Mean value 547 595 360 520 659 553 627 910 1230
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15 Bl %, ®& B REEE  aRERILAY
DRRICEET AHE (B 1) —EARBIIcL 25
FSouoLF LU EONRDIRE -, SLEAEY Y
7 —4E4, 19, 141-150, 1991

Data 1 Daily change of TCE,PCE, and MC in the underground water
Station | Frequency 1 2 3 4 5 6 7 8 9 10 11 12 13 14
No.
Date 89 1790 [’90 ['90 |'90 'l {'er  |'er . |'®2 {'92 ['92 |'93 |'94 |’93
12/21 | 2/7 | 8/12 | 9/13 |12/14 | 3/26 | 6/24 |10/8 | 1/8 | 2727 | 9/28 | 2/15 | 2415 | 2/14
Days 0 48 173 | 266 | 358 | 460 | 550 | 636 | 748 | 798 | 1013 | 1132 | 1517 | 1881
1|TCE (mg/1) | 0.076] 0.074| 0.032| - 0.035| 0.052| 0.032| 0.022| 0.028| 0.053| 0.017| 0.026| 0.032| 0.027
PCE (mg/I> | 50 | 4.8 | 3.9 - 2.0 | 2.1 L3 | 079 | LI 1.4 | 05t ] 098 | 1.0 | 0.73
MC  (ng/D ND | ND ND - D D ND ) ND ND ) 1) ND ND
100#TCE/PCE (¥) | 1.5 | L8 | 1.3 - 1.8 | 25 | 25 | 28 | 26 | 38 |33 |27 |32 | 37
2{TCE mg/1>) | 0.027| - 0.030| 0.034| 0.013] 0.024| 0.023} 0.018| 0.013| 0.017| 0.012{ 0.012| 0.017] 0.015
PCE (mg/D) | 21 - 22 | L8 | 087 | L.O | L0 | 0.64 | 0.54 | 0.51 | 0.40 | 0.87 | 0.49 | 0.38
MC  (mg/D) D - D AD ) ND ND D D ND 5D D ND ND
100¢TCE/PCE (%) | 1.3 - 28 | L9 | L5 |24 |23 |28 |24 |33 |30 |32 |35 |39
4| TCE (mg/1) | 0.027| 0.025] 0.021| 0.024| 0.012] 0.016| = - 0.010| - 0.005 | 0.008| 0.009| 0.009
PCE (mg/l) | 2.4 L4 | 21 L4 | 077 | 0.86 | ~— - 0.41 - 0.17 | 0.28 | 0.24 | 0.24
MC  (mg/D) ND ND ND ND ND D - - AD - ND ND ND ND
100%TCE/PCE (%) | 1.1 .8 | L8 | L7 | 16 | 24 - - 2.4 - 29 | 29 | 38 | 3.8
Mean value of 100%TCE/PCE| 1.30 | 1.70 | 1.80 | 1.80 | 1.63 | 2.43 | 2.40 | 2.80 | 2.47 | 8.55 | .07 | 293 | 3.50 | 3.80

Notes; AD of TCE: less than 0.002 mg/1, ND of PCE and MC:

less than 0.0005 mg/1

—120—



EE@%&:J:%EHL A R ORI DK E 3

B E = —-5 Y
Z B whD-J %

—
=

7‘5*1 ‘|
-2 H

TR =
B R

e

Estimation of Water Quality by Zoobenthos at the Mimi, Sakatani and Hiroto Rivers

Koichi SEKIY A, Jun IWAKIRI, Noritaka TOMIYAMA, Yukari ANDOU, Ken’ichi KOHNO,
and Kastuzou SAKODA

Positive achievements have been made in the general methods for analysing the
qualitative constitution of rivers,

This Research Center, in an attempt understand the new achievements, ran empirical tests on
rivers running through Miyazaki Prefecture, We examined the biological conditions of the Mimi,
Sakatani and Hiroto rivers as representative cases,

As a result, from the standpoint of bioclogical as well as chemical tests, from the upper to the
lower reaches of the Mimi and Sakatani rivers, ASPT (average score per taxon) values were
good. Therefore they appear to be in good natural condition, But, river water quality (in
particilar BOD) in the Sakatani River was bad, and at mid and low stream points in this river
many species of Chironomidae were collected, so that we were concerned that the water may be
polluted by domestic waste waters in particular,

On the other hand, from the upper to the lower reaches of the Hiroto River, ASPT values were
6. 8~17.0 throughout. It may safely be said that the biological condition has been kept in optimum

condition over all reaches,

Key words : zoobenthos, ASPT, water pollution
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Fig.1 Points of collecting samples
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3 PEHE

BEE, Ao (BR, L, £F) OFAT,
DI7V—Lxy MkB1486Fy T « g =&Y
kBT,
4 B{UFEHRE

5 108K U5 A18H~

1 FEEMSICOE S VAT L.

EABMHERICEREH M TEKL, DO, pH,
EC, BOD, SS, T-NRUT-PAJISE ik Dl L
7z,

5 SHERUEE

Ei%%@%ﬁ&@ﬁiu,iwfwﬂ%ﬁﬁkb,
HAREKERBRERRED © 2k 017> 72, FHER
BRI LTROLAVETITY, BEEE LS L 7.
6 AN & BKIRBIRO ML

I, EO3Y TN AEEEDLEDEFE -2,
REBETKERERO TREREEMC X 28 KIBEE
WOFET= 2TV (B) | KH->T, HFEHAENT
LDFELY, BRICEZ oM RAITEEFTLTHRZ
A7 %&RD, The RN TE > THEEDASPT
{8 (Average score per taxon) 28 L 7.

ASPTEIL, 1~10FTHO, 1IEWVZETFEBD
BENKEL, BLOMAENEL L EANBEENKE
WHJIBETH D, HITI0TEWIZEFEROREID
24, BARREBIGEWEEAAZE S DI W) B
ThbBIEAERLTVS,

ARRRRUEE

B, BANRVEENOBL¥NRERSES
Table 11z, EABYORERREZETable 212, E
EEOE R EEERALTable 312, ASPTELE
T-N&DHEBAFig. 212, EEEMORMAIZE T
BHBRREFig. 3IcFNFHR LT

Table 1 ‘Analytical results of water quality of the Mimi and the Sakatani river

) N % " il i = Il

#h =1 % | M E | AENEK | B N B | B E M
W Kk £ B B |94, 5.19 | 94. 5.18 | 94. 5.18 | 94. 5.10 | 94. 5.10 | 94. 5.10
x o iE C 15.8 23.0 18.3 19.0 24, 1 21.9
kB cm 22 30 37 48 30 30

B OE wm/s 83 86 160 33 100 100
DO ng /1 10. 6 10. 6 9.9 9.4 11.1 10.1
p H 6.6 7.8 6.8 6. 2 6.7 6. 6
EC us /e 58 70 55 75 93 99
BOD m/1 1.0 1.2 1.1 2.5 2.1 6. 6
S S ng /1 1 1 <0.5 <0.5 2 2
T-N m/1 0.19 0.22 0.23 0.14 1.04 1.03
T-P m/1 0.014 0.008 0.013 0.007 0.044 0.038

E) BENC>VWTE, BLFEFMNREBEIERELL) - .
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7.1 +~—t
7.0 }
6.9 |
6.8 } s
ASPT{#E 67 |
6.6 |
6.5 | .
6.4 } .
6.3 + ' ‘ ' .
0.0 0.2 0.4 0.6 0.8 1.0 1.2
T-N
y=—.481x+6.92
Coefficient of relation=-.594
N=6
Fig.2 Relation of ASPT and T—N
Table 2 The species and the number of zoobenthos(1994)
] I % E i
Hh =t % o®E | EENEK) B I
2 % &F A =} 94. 5.19| 94. 5.18 |94. 5. 18
B % # % P xav @ & #
Ay oo H F o h4H oo 7 1 2
ESs a4y oo 7 87 9 26
aAa o 6 25 18 16
<y s Ay oo H 7 22 26 41
AT 5 H TIAATEITH 9 1
: IRV : 7 2 5
bEY T H k¥ F A AT NES SR 8 13 41
v bEX IR .6 11 96 8
FHLUVMNETYIH 8 3 5
Y= bEFXIH 7 2
FrEY SR 7 2 5
avFavH | FouavH 7 1
NI H HAH v ER 7 1 1
7 a2k 6 6 1
2R Y AH (EEEZL)D 3 1
AV SUNR = Ky oy o7 6 6 2
= s B = Iaxrtf 7 1
2 i ® 13 10 10
2 5] 1% b4 175 206 106
w =2 2 7 (T S ) 92 68 63
A S P T f# 7.1 6.8 6.3
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i Jil % Eos B
3 =1 % O K E | BE B LEE | s Kéﬂﬂ’lﬁ
tk % ®& A B 94, 510 94. 5.10|94. 5.10|94. 4.27|94. 4.26|94. 4.27
H % #oo& o zary Bk I
hravE | F3ar 00 T 1 1 1
e la:LL T 24 29 35 18 47 22
anravk 6 2 22 ) 6
heqmaraYE T 3 35
SO LTl S 10 %5 6 2 17 3
TR E R T | 2
= TR T 1
N = SR o1 T 3
AUPSE | EnLinTsrsH 9 1
FFHTH TR 8 1 1
A4Sk 7 8 9 5 4 11 2
ANEFURE | AE b UERR T 1 2-
FETSE | EEIAATbErSH L 8 3 |
vz FET SR E 6 11 8 2 8 1
FHL b EH SH 8 | 6 1 3 1
7Y hEFSH 7 4
39F20H | ALVR o 1
e55 Faavk 6 2 1 1
EA Roaof s | 1
NZE HA AR 7 0 7 1 1
2R AR (EEL) |3 30 13
RLVE | K7y o TR - 3 1 1
TSI | fh3Izx 2 3
& 4 E5 8 19 12 8 9 6
woo®m o B 67 158 129 38 88 30
wRa7 (TS) ' 57 123 7 55 61 42
A 'S P T (& 7.1 6.5 6.4 6.9 6.8 7.0
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Table 3 The priority species and occupation percentage of zoobenthos(%)

RS BB L Iﬁﬁﬁ BB '£ﬁ$ B=ELE 'Eﬁ?é

T I * t?ﬁ?ﬁfr“n@ﬂg 49.7 | ansa R ' 14.2 vﬁ“-}fa'f“mvﬂg 12.5
PEEIR &K | = P EX SH ' 46. 6 t’r“%ﬁf??l\t“’rﬁﬂf 19.9 vﬁ‘aﬁ/f‘m@ﬂg 12.6

5 Il v&“aﬁfr“uﬁﬂé 38.6 | EIFArOUH ' 24.5 | aAA ok ' 15.0

BN | B A t?ﬁ?ﬁb“mﬁﬂg 3.8 | YT hEFXSH ' 16. 4 -\757“'37717“13%4? 14.9
& FE | 22U 4% ' 18..9 EZ Aol ' 18.3 :1777“1::@%4 ' 16.4

=3 B t??ﬁ’fuﬁﬂé 27.1 | bES O oo ’ 27.1 | axx aul ‘ 17.0

N I T I t%&ﬁ’r‘h@ﬂg 47,3 | v bEYSH ’ 210 [ AUS SR ’ 10.5
Bz B t?ﬁ/‘ﬁ’fﬂ"}ﬂé 53.4 | =& SHAF YR 19.3 | A4 5 ‘ 12.5

R t??ﬁ’fu'ﬂﬂré 73.3 | =& 3 H5 o 10,0 | #TF 55 . 6.6
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Fig.3 The rate of appearances at each sampling point
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Water Pollution by Pesticides Used at Golf Links(V)

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

A survey of water pollution by pesticides used at golf links has been carried out in Miyazaki
prefecture since 1989,

In 1994, pesticides in the effluent from golf links and river water were analyzed by capillary —
gaschromatography,“mass spectrometry —selected ion monitor (GC,/ MS—-SIM) and high
performance liquid chromatography (HPLC) .

The results of the 1994 surveys showed that the trace of chlorpyrifos, diazinon, fenitrothion,
simazin and terbucarb were detected in the effluent from the golf links, And dichlorvos,
pyridaphenthion and simazin were detected in river water,

Over the 3 investigations during from 1992 to 1994, six kinds of pesticides were detected in the
effluent from golf links.And four kinds were also detected in the water of both the pools of golf
links and river, But these concentration levels were much lower than the guidelines for water

pollution by pesticides chemicals used at golf links,
key words : pesticide, golf links, water pollution
XC®IC

BERRTIE, VX6 EIARE, 8AFOINLTIE
WEELTBY, ECERH2ELhEisicED L
TWw3, (Fig.1)

ARTE, TTV7B0OBNKRUZDBLALA
KB B T 2REFEERER 2ED, EHRITERE
Do TV B EBROKNEFBLER LTV A,
INTBREOMTIZIE, ) SPHILBIZB IS -
TOWEERBEICRD Y, RETARBHEIDG
CTTOEBMBERERM L ToR2iTy, 2hoo
REFEORT EMTRRIC OV TIL, BRTHREL
fo. SRR 6 EEEIE, RTERCHEIG LTI X 3 EME
MEEZRG, N 7ol vEo 4 BEEms /-

BEEITDNT, T BOB KR OBk éifg
KOLWTE 2 EORELEML1OT, Th5OMHE .
RROBERUSE S FHMORRIC O\ THET 2. Fig.1 Location of golf links

BSHSHOKER  E OERETe s

—129—



KERUBEERE

1 &# %

Bi$R? D& B0

2 SWEBERURAIESRS

1) EfgimtEE

Watersfll, v 7%y s avEVIL—F—-kK
Uty Ty A= oy PIy7s

2) AR < b3 7EESE BLF, [GC/
MS) EBET.)
FEERVBESRMEATH 0L B0
3) Bk o< bS5 7 UL,
W&9.)
a) EE

B> D LB
b) RAlERM

A5 L FIEMETEME Wakosil Agri— 9
(4, 6 150mm)

BEME: 7P FY L/ 50mMY UEBEEEIK
(41/59,pH 3,7, 0,01%¥EDTA- 2 Na%#&im)

ME 1 md/min

BIERE : 210nm (0~34) /7Y a5 LEWE,
240nm (3~ 3,84 /A F v vEEE, 230nm
(3.8~5.24)) /AT my TENE, 272nm (5,2
~T5) /F57 LENE, 230nm (7~305) /4
Taoty, Rvvsay, RvRY REEE

3 HEARME

1) FisE

voaarsyssml, AFVTNA—N5n, Kk
5mTIVT 4 a=y LiSep Pak PS~2 71—
MY w Y (Waterstt) 1ZpHFEEE L7287k 500mf (1
umDGFPTAiB%, 01N HCITpHS, 5 ZHH%)
e BRI 15mE / S TINE LSRN SEKT 3 .

UF, BER&ERBRICIRIET 5.

2) HWRUVT — 5

B4R & FBEIC, GC/MS—-SIMiE Tl MEkiE s 2 4%
L2683 % HPLCE T 7T BEE M L7

4 RERERUAERY

KEDRFEM S, TATENHEHINAEKO
FHER U2 OHk O AFAKBENKAT 2SN S
500m TR (LATF, ®IKEBT,) O2 R A
Y hERRIE U, BIANE LT, REtEE0 IV
ETHHKDIEVIESZ, TV TIEDEBNERIER
MEL, TN IV THIZO T, BHELT

THPLCI &

WAFN2 RA v hERIERSE L, LT HAIC
DWTHEZIT- 7.
LRI ER 6 £ T H26H~8 A 4 AR U11A10
H~11H1THD 2B Th 5.
5 FABEWRERK
RETHOHUEREFEORINTVWA0EHEHOE
DY LRIEREIEFHOF AN AN T WO EEEE
HEHOV 7 u)VRARUY /o= ba7 x vE2NZT
BEHDOBREIZ OV THHZEIT - 7.

AERRRUEE

1 gk 6 EEORERRE

TN TBOPEK, BAE O E D FHRDFKN
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1D BEIDT ATV ) v, T buaFty, 7 VLDV TRE Motz JIKBD Y 7 aL R
oV YRR, REFIOINIS AN TH- 1. A, M IZOVRyOMRCEDER LD EE
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EEHOFAETEHEAMD SRBINIT VT AT, § 2 BEIERIcBIIAEER
2EEOFABETRIEINIZZ7BVEY KR, 7=} Ak 4 SEEED SRR 6 EEE TO 3 EMIcBIT 3,
nFA L ACONTIE, FERARES—FU . JIK» DV 7GR BRI K BERRIIC DWW THEBRRET L
SHREINIZ MY 78T 3 VIZDOWTIE, BiRICh 7z.

B9 5 INWVITETHERABRENS D, VIR,

Table 1 Maximum concentration of pesticides detected, water solubility and guidelines for
effluent and waters for public use

unit:mg/ 2

] s ® & HE L‘ﬂ' 7k 5 V\]' it Al JI‘I' 7K KEREES | s TRE o R E
# (RR{iR%39) | (ikre0) | (R{REG2) BB K| AEEkEL
dichlorvos ND ND 0. 0080(1) 10000 0. 001 - 0.01
# | isoxathion ND ND ND 1.9 0. 00t 0.08 0. 008
isofenphos ND ND ND 23.8 0. 0001 0.01 0. 001
@ | chlorpyrifos ND 0.019(1) ND 2 0. 003 0.04 0.03
diazinon 0. 0008(1) ND ND 40 0. 0005 0.05 0. 005
%0 | trichlorfon ND ND 0.0060(1) | 154000 0. 003 0.04 0.03
pyridaphenthion ND ND ND s 0. 0002 0.02 0. 002
fenitrothion 0. 0007(1) ND ND 14 0. 0003 0.03 0.003
isoprothiolane ND ND ND 50 0. 004 0.4 0.04
iprodione ND ND ND 13 0.03 3 0.3
etridiazole ND ND ND 50 0. 0004 0.04 0. 004
# | oxine-copper ND ND ND s 0. 004 0.4 0. 04
captan ND ND ND 3.3 0.03 3 0.3
B | chlorothalonil ND ND ND 0.8 0.004 0.4 0. 004
chloroneb ND ND ND 8 0. 005 0.5 0.05
%0 | thiram ND ND ND 30 0. 0006 0. 06 0. 006
tolclophos-methyl ND ND ND 0.3 0.02 0.8 0.2
flutoluanil ND ND ND 9.6 0.02 2 0.2
pencycuron ND ND ND 0.4 0. 004 0.4 0.04
mepronil ND ND ND 12.7 0.01 1 0.1
asulam ND ND ND 4000 0.02 2 0.2
simazin 0. 0040(3) 0. 0086(1) 0. 0008(1) 5 0. 0003 0.03 0.003
terbucarb(MBPMC) 0.0155(4) 0.0173(6) ND 6~17 0. 002 0.2 0.02
f% | napropamide ND ND ND 73 0. 003 0.3 0.03
butamifos ND ND ND 5.1 0. 0004 0.04 0. 004
# | propyzamide ND ND ND 15 0. 0008 0.08 0. 008
benfluralin ND ND ND <1 0. 008 0.8 0.08
%l | pendimethalin ND ND ND 0.05 0.01 0.5 0.1
bensulide ND ND ND 25 0.0t 1 0.1
mecoprop ND ND ND 620 0. 0008 0.05 0. 005
methyl dymron ND ND ND 120 0. 003 0.3 0.03
thiobencarb ND ND ND 30 0. 002 - 0.02
chlornitrofen ND ND ND 0.25 0. 00022 - 0. 0001

E1: () EBEIh-EEmSER
E2  BEREEFAILET, ERTRESD0. 0001ng/1LI T d 5 & ENHEELY, —BAROEELE, COBEEERTRES Uk,
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Table 2 Maximum concentration of pesticides detected in the effluent from golf links.

unit:mg ¢

-1 = 5 %, SERE 4 EE SRS FEE YRk 6 EE
3| (B $34) (B & $140) (MR %39)
dichlorvos ND ND ND
| isoxathion ND ND ND
isofenphos ND ND ND
Hlchlorpyrifos ND ND - ND

diazinon ND ND 0.0008(1)
Bl|trichlorfon - — ND
pyridaphenthion ND 0.0026(1) ND
fenitrothion ND ND 0.0007C1)
isoprothiolane 0.006 (1) ND ND
iprodione ‘ ND ND ND
etridiazole ND ND ND
| oxine—copper N D % ND ND
captan ND ND ND
Wl lchlorothalonil ND ND ND
chloroneb ND ND ND
HFlithiram N D % ND ND
tolclophos—methyl ND ND ND
flutoluanil ND ND ND
DPencycuron ND ND ND
mepronil ND ND ND
asulam N D % ND ND
simazin 0.0015(1) 0.0003(1) 0.0040(3)
terbucarb (MBPMC) 0.009 (4) ND 0.0155(4)
Bkl napropamide ND ND ND
|butamifos » ND ND ND
B propyzamide ND ND ND
benfluralin N D ND ND
Bl  pendimethalin ND ND ND
bensulide - ND ND
mecoprop - — ND
methyl dymron - - ND
thiobencarhb - - ND
chlornitrofen - — ND
E1: ( ) IR IN AT AK
E2 : xiIHAEREHI0REK
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1) BEHIK

TIVT BOBEHKD S S NI BEDRERER T
Bl S hitiAAE Table 210k L. SEERITHR
HaN/-BEIHRHA 3 B REH | BE BREA
2 BIADE 6 BEHTH - 7. R SINIREEIIIEN
ITRATSD - 720, FEIESHE =88 L 7o Rikizie
N7tz
BHEIN/BED S b TRENROEN - DT
TR EEORERIT VT A IVT0, 0155ne/1CH - 72,
F T INVTHVTIE 3 EE TR SN
SRIELEE - T,

2) A

TNVTZOFERM SR SN BEORABER
B I $E Table 3 iR L7z,

SEMTREIN/BEIRGS | B REX 1
X, BREA 2B 4 BE REIhoRiER
ENITRART S - 7chS, FltestHEE88 LRk
$in-tz, RHINBED S B THRLBENRE) -
P DITTRL 6 FEEE DR A 7 0V E Y k2 0, 019mg/1
ThH - 12, FHEHESHEZ TE - Tz,

FRHINREHDIROEVEEL, BREFIOD
FINTANTT, kL REMOWS / 425D
TWEA, ChidE—tics\WTERRHEENA TV 3
1-DThB.

Tabte 3 Maximum concentration of pesticides detected in pool water of golf links.

unit:mg ¥4

& B % %, SRk 4 EE TRk S EE L6 EE
¥ (B4R 310) (E$18) (B R $20)
dichlorvos ND ND ND
Flisoxathion ND ND ND
isofenphos ND ND ND
Hlchlorpyrifos ND ND 0.019 (1)
diazinon ND ND ND
#l | trichlor fon - - ND
pyridaphenthion ND " ND. ND
fenitrothion ND ND ND
isoprothiolane ND ND ND
iprodione ND ND ND
etridiazole ND ND ND
H#loxine—copper ‘ND % ND ND
captan ND ND ND
Bl lchlorothalonil ND ND ND
chloroneb ND ND ND
Bl|lthiram N D 0.0026(1) ND
tolclophos—methyl ND ND ND
flutoluanil ND ND ND
pencycuron ND ND ND
mepronil ND ND ND
asulam ND % ND ND

simazin ND ND 0.0086(1)
terbucarb (MBPMC) 0.007 (4) 0.002 (4) 0.0173(8)
B | napropamide ND ND ND
butami fos ND ND ND
BE propyzamide ND ND ND
benfluralin ND ND ND
Fllpendimethalin ND ND ND
bensulide — ND ND
mecoprop — - ND
methyl dymron - — ND
thiobencarhb — — N D
chlornitrofen - — ND
FE1 ( ) IREBEIhAFERSAY
H2 xIHEERBEIBE
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Table 4 Maximum concentration of pesticides detected in river water.

unit: :mg,/ Y
b g 2% , MLRY 4 Y5 EE ERk 6 EE
3} (B 40 (ke R $450) (B $52)
dichlorvos ND ND 0.0080(1)
#|isoxathion ND ND ND
isofenphos N D. ND ND
mlchlorpyrifos ND ND ND
diazinon ND ND ND
Flltrichlorfon — - 0.0060(1)
pyridaphenthion ~ND ND ND
fenitrothion ND ND -ND
isoprothiolane ND ND ND
iprodione ND ND ND
etridiazole ND ND ND
Zloxine—copper N D ND ND
captan ND ND ND
Bl lchlorothalonil ND ND ND
chloroneb ND ND ND
Bll|thiram N D % ND N D
tolclophos—methyl ND ND ND
flutoluanil ND ND ND
pencycuron ND ND ND
meproni.l ND ND ND
asulam N D * ND ND
simazin 0.0008(1) 0.0003(1) 0.0003(1)
terbucarb (MBPMC) 0.003 (3) ND ND
Bl napropamide ND ND ND
butamifos ND ND ND
B | propyzamide ND ND ND
benfluralin ND ND ND
lilpendimethalin ND ND ND
bensulide - ND ND
mecoprop - ND
methyl dymron - - ND
thiobencarhb - - ND
chlornitrofen — - ND
&1 ( ) BRHBIhEEESE
2 xIFEEREEIIRG
3) K LRBERSD, P 7obhyRUY 7 bR 2N

Ik ok sh - BEORRERRE SN
A Table 4 1R L7z, _

SEMTHRIE SN/ BRI EA 2 B BRER 2
EHOFH 4B BREINIMEEIIENSBRAET
ot BEIHEEEEZThETEb- 1
SRR 6 I, F—@EHiRcBE VT, MY Zabk
>0, 0060mg / £ ROV 7 LR Z0.0080mg / £ DK H
SNz, MU T abk g IR MRS,
VI nVRRIIHRET B ENHLNT VWA, TOHl
MOBE, LROINIHTLY 7ok yHZER

wE, wBshi-boEEEIN.

SRR 4 SEEED SRR 6 R ICTHE LR,
HEABZ TOAREHEILE -2, BlEE

BEbh YIS

an

RUOZDOREIEBEE, BLXVTH-17:.

Sk b INVTIBERREICLZKEREEZNILTS
te¥, TN THOPEHKR UL ALXRANKKIZOWT,

Mt L TERL TS TENRETH B,
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Investigation of Water Quality Concerning Volatile Chlorinated Hydrocarbons

Takayuki SUGIMOTO, Koichi SEKIYA, Noritaka TOMIYAMA, Yukari ANDOU
Ken’ichi KOHNO, Katsuzou SAKODA, Jun IWAKIRI

A survey of water pollution with TCEs has been carried out every year in Miyazaki
prefecture since 1984 and surveys of 1,2—dichloroethane, 1,1—dichlorooethylene, cis—1,2—
dichloroethylene and 1, 1, 2—trichloroethane (for short DCAs) wase also started in 1994.

The results of the 1994 survey showed that the detection ratio of DCAs in industrial effluent
was between 5% and 8% .

By investigations of TCEs from 1990 to 1994, we found that the detection ratio for trichloroeth-
ylene (TCE) in effluent from laundries and 1, 1, | —trichloroethane (MC) in effluent from other
industries had decreased since 1992,

Measures for the prevention of water pollution due to VCHs have been storengthened every year.

Regarding VCHs, we should continue surveillance to prevent the water pollution of major

rivers used as a source of water supply.

Key Words : trichloroethylene, 1,2—dichloroethane, water pollution’ volatile chlorinated

hydrocarbons
oI

Moo L raEUEREERIERLEYIC
BL T3, HIT/kDiEE L& ARAKBE~OBEHD
M %2R 2720, BRETICX 28 EEE) G4 8
HIZBRMESNTLLR, 2EWICHERUVERIEENT
bhTwa,

AETIR M) /oo F Ly (TCE) £39ED
HEZBFSELIMR L CERLTETEBD, 20
H O 4 E128 ORE S KGEKE B EDYETRUTE
B 6 £E 2 A OB BEEOBETEOERITR > 7-RE %
EREL T3,

TRk 6 EEEIIRTEICT | EHe X, BAOEZEEPEHK,
IKEIEDHFITTE AT D 2 BREIK A HER B L EHS
KRk (LIT, SRS L889) OKEI>WTHES
FHEL 7z,

BHEGHHKICOW TSRO TCEZE 3 ME DI

N, FICREIER &S -721, 2~V opLy
VEOBRBRRERERLAYOREEER LD T,
B/E S5 FRORATEERZED T, FOBREARET 2,

REF &

1 FENR

7Y ==V UERUZEDOMOEZESTEHK & kit
DEREPKIZOWT, B S RAEdSE L L.
2 HWEHEEB
EREERERLAEMELT, N /oozFLy
(TCE), 7 b5 7unxFL v (PCE), 1,1, 1 —
7oy (MODIHEICIMAELT 'TCE
1K), 1,2 -Vrupnxy (1, 2 -DCA),
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%) LBEIOH THEICOVWTHERT 72

3 SWrhE

L7. 1, 2-DCA, 1, 1-DCE,cis—-DCER
1, 1, 2-TCAIZDW\WTIiE, H.S-GC/MSAEE L

’

PCE, TCERUMCOD G #riEic 2\ id, JIS K SIMiEIZ L O ERL 2.

01251z & At iE%2iTV, GC-ECDIz X b AlGE Table 1, 2iIZGCRUH.S-GC/MSO&M%5 L7,

1

Table 1

Conditions of gas chromatograph(Detecter:ECD)
VAR AN 20% Silicone DC-550/chromosorb W(AW-DMCS) 3.0m
HS LIRE 104°C
Fr) ¥V —H2 EMEERX 1. 2kg/cf
EAORUREHBERE 156°C
B OE YANACO G1880 EC

Table 2 Conditions of gas chlomatograph, mass spectrometer. and headspasce sampler

Gas chromatograph

Al AN DB-624 60m < 0.32mm1D/1.8um

N5 LSEEE 35°C(4nin)—>10°C/min—>100°C (Omin) ~15°C/min—>200°C (5min)

FrUv¥—-—H=x BMEANY YL

HEAORE 250°C

Mass spectorometer

1 # bk E I

AF4 bz x IV F— 70 eV

AV —7x—RBE | 230°C

TSI —-1F (/) 1,2-DCA 62 64 98
1, 1-DCE 96 61 98
cis-DCE 96 61 98
1,1,2-TCA 97 83 85

Headspace sampler

kI B R B 60°C

T 6 B T 30min

—— FNNVEE 100°C

b URT7-F2-7 BB 150°C

o e B R 3.0min

B & GC&Mass spectrometer : QP-5000
Headspace sampler : HS-40
AEHSR 2) ZDOMOEZEBOPEH K
TCEZDWKRHE (Table 4) 34/ 2 EOHEEIC
Rk 6 FEREEER BOTO~14% OHEZT L 12838 MCIZ DWW T3,

1) 790 —= v r¥Endihik
TCEZDKHE (Table 3) 132~62% 7T, #ic
PCEI#AED 6 BILI L0 SRS h, HkEEpEs
U 7o Bh N 4 kDb - 72,

2L RBEINEH - 72, PCE, TCEIZ>WT bk E
HEEOHEBIIZED ONLI - T,
Table 5 IZTCEEDHkE®RAT L 12,
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Table 3  Analytical results of effluent from
laundries in fiscal 1994

| HRIRARL | BE Ak % % 8 8
BOE BRI caimen) | ik GEimRY)

TCE 53 1 (2%) 0 (0%
PCE 53 | 33 (62%) 4 (8%
M C 53 |17 (32%) 0 (0%

EERN : TCE 0.002ng¢ P CEO.0005mng,” £
MC 0.0005mg, ¢

Table 4 Analytical results of effiuent from
other industries in fiscal 1994

A #E HRHRAE | K E B EB
B B | BEEK

%A (R | R GEEEY)

108 TCE 59 8 (14%) 0 (0%

2R PCE 59 7 (12%) 0 (0%
M C 59 0 (0% 0 (0%

T OMOERS - diiERE, (LETE RBGRES
TLBE, EEME, SBUE, ESEMESE 3
RBMER, WMERMEE, KE% EEDLmEEY
»

2 BESEMICET 2HERR

TR 2 EEN SR 6 FEETD Y U — = 7
HK R U Z DO EHIBIHKPDTCESH Iz D1 T
B 21T - 7e.

Table 6 Analytical results of DCAs of effluent
from other industries in fiscal 1994

. At zs
" B S i
1, 2-dichlorvethane 59 5 (8%
1, 1-dichloroethylene 59 3 (5%
cis-1, 2-dichloroethylene 59 5 (8%
1,1, 2-trichloroethane 59 4 C7%)

EERA : TCE 0.0020g¢ P CEO(.0005ug, £
MC  0.0005ug, £

Table 5  Effuent standards of volatile
chlorinated hydrocarbons

TCE: 03w/l |PCE: O lmg/1 |MC: 3 0mg/1

1, 2-DCA :0.04mg/ | ¢cis—-DCE :0.4mg/1

1, 1-DCE :0.2mg,/| 1,1, 2-TCA:0. 06ng "1

3) BEZEDIREIK
TCEZ DRI, SEIKSHE, 2 ThREBS
nish-7z.
4) ZOMOFEEETEHKODCAZLDR IR
ZOMOEERIZEFADCAZEDRTZE (Table
6) id, 5~8%ThHh, EVRHELRLI Bk
HODCA%E, EXMREEESOREBRIIBL
TR L7cEEIERT 2 b0 TH - 7
DCAZ Dk E#EATable 5 TR L7z,
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EEMRSR : 1,2-DCA : 0.0004mg,” ¢ 1, 1-DCE : 0. 002mg,” ¢
1,1, 2-TCA : 0. 0006mg,” ¢

cis-DCE: 0. 004mg,~ £

REE (%)
70

BN wrce i |
O mmE

44 54

T EE (TR

Fig. 1 Survey of pollution with effluent from
laundries

BHE (%)

Fig. 2 Survey of pollution with effluent from
other industries
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