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B & O B R BB b S NB OL1L: S.Oranienburg  07:m, t:- 3 13.6
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0) EEGHRE R CRRAEMS R ch
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S.species 1
it 22
%6 BERRMABREOBEESLIUMFR
B 8| mFER BRI it PR E R
BE M RBE  VIEC  O0157:H7  VTL, VT2 11
0157 :H7 VT2 3
026:H11 VT1 4
O111:HNM VTL, VT2 1
OLLL:HNM  VT1 1P Ehedask  KERME - HIMMBETR - BERLE
0145:HNM VT2 1
0161:HNM  VT! 1
0165:HNM VT2 1
iU v
EXEMABEBRE  BTEC  025:HNM ST 1 wAwREF?
025 ST 2 NYB, thE
027 ST 1 wBAIRIT? it 8
06153 ST 1 #ARIT? KRBT RIIL &
0169:H41 ST 1 7408V
oUT LT 1 NYE
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FERSNEB L 72, MRRESEBRE T ~1081C
FESNITIEERY, HER, SRmiRT T
FAEEREER MEIRTT PRIFRENZICRE - 72,
1) V759 TREERE

MERO Y75 7 ERIOH T BHiER M2k
Fik (Ro#R) TEEL:. EXRUERRERRD
ESLERAEREFRN SEAIN /o bDERA W,

T ICERBNEREERE, X1 IicERs - o
VF VBRIV I T U TREBRMOSNER U e
BICLARERIT, 0- 1EHNIS4 - 6FBETHE
BENCWML, ZO®RFBRL TV 3. BRI LER
24 - 6T CEBNISHMNT 30, Z0%kI0-11
BCFBLEJIZ-16RTER L. CokHic2g
WRALNIDE, ABMETICEET S 1Hov s
F BRI~ TERT S 2o 7 7 U ERD
HENERISN B,

F1, TIF URBEBRIIOVLTIE, EEHNEN-
THHREL - EXRME bicitoE T TH- 12,

UIFVTREENIEAERL, SEOFETH
FARDRE LTI Y 7 F v EENERIC IR
MEINFEREL -7 LT, YVIFUTOHR
BEEDOTDIZIT 7 F U EBVISLETH S EEDN
3.

2) HE®

HEBEOFEYE THY, BHEY I/ F v OERE

x7 FEBRICTIFUTHEREERR

T® 3LPF-HA(PT)RUF-HAIZX 9 3 Hitki %
ELISA-Ballik (HEERAGBAERE 77 571)
THIEL. ¥RE£S, £9, K2, M3 ITRL1 .
MPTHHIE 1 - 4 EHTREE, ikl bicEaH
W ERT B0, ZoOkmEE & b IHAMIMET I 3
ErENA SN, i, U7 F UREER TN
B & & BITPP LREKKTH D, 20 LA DE
BINS L, 10RBTIE, BEALTBRERBLT
Wi otz F-HABKIZOWTIE, 2L ET
HREE, s bIcERLZORETTE 2 &5
BRLT\W3, U7F U/ REBRTOLHF-HAVM
B10EE B E 5 LG D ERERNA SN,
3) WER
SENOHICHERORZHTRE & U THERN
ERFBOAENBEB I NI REITHROF v b B
ERARIES v b TLisf) ) 2RV,
VIFYTERRE 0 - 1ERENS 4 - 6 X T,
BER, HERMELICABKEERNA SN (EI0,
M4) HBEBRMEIZORT - IIETRITRIKT,
12- 1R TR EAERERL, 4 - 6kBEL12-
e —r &Lz 2lE R L, ChbY 75
V7 OBEEER 1 (ARETICER RU2H
(II~12FBTER) OUIF v ERORELEbN S,
70 F UREREHTIE, ERPLEN-THIREALY
RREDEETHD, HFERDIOIZIZT I F B
PWETH S ENRBEINT.

Antitoxin Titer

Age <0.010 0.01 0.02 ©0.04 0.08 0.16 0.32 0.64 1.28 2.56< Total
group / / / / / s / /

0.019 0.039 0.079 0.159 0.319 0.639 1.279 2/559
0-1 5 2 2 3 4 6 2 1 25
2-3 2 1 5 5 4 1 4 22
4-6 4 1 I 7 4 5 3 25
7-9 3 1 3 2 5 3 7 2 26
10-11 2 1 2 4 2 2 5 8 26
12-13 3 3 1 2 3 3 3 4 22
14-16 3 1 7 1 2 1 5 2 3 25
Total 22 6 17 11 9 16 34 30 12 14 171




%8 SHIBEBEZHPT-ELISAHHEERR

ELISA Titer to PT

Age group <1 1-9 10-19 20-29 30-39 40-49 50-99 100 = Total
0-1 6 8 1 2 3 4 1 25
2-3 2 7 3 3 1 2 2 2 22
4-6 3 4 4 5 1 6 2 25
7-9 5 12 5 1 2 1 26

10-11 3 9 5 1 3 1 2 2 26
12-13 2 10 4 1 2 1 1 1 22
14-16 7 10 1 3 2 2 25
Total 28 60 23 16 11 7 15 It 171
%9 FEBREB%HNFHA-ELISAMRERR
ELISA Titer to FHA
Age group <1 1-9 10-19 20-29 30-39 40-49 50-99 100 = Total
0-1 4 9 4 3 1 3 1 25
2-3 2 5 4 2 1 1 4 3 22
4-6 4 4 3 2 1 1 7 3 25
7-9 1 10 7 3 2 1 2 26
10-11 3 5 2 6 2 3 5 26
12-13 | 5 4 1 6 2 22
14-16 2 3 4 3 4 2 5 2 25
Total 13 38 32 19 16 6 29 18 171
10 FRIBESENRSRERRKR
Antitoxin Titer

Age <0.010 0.01 0.032 0.1 0.32 1 3.2 10< Total

group / / / / / /
0.031 0.099 0.319 0.999 3.199 9.999

6-1 5 5 5 4 3 2 1 25

2-3 2 0 4 5 3 5 3 22

4-6 3 1 1 6 6 6 1 1 25

7-9 2 1 5 8 3 5 2 26
10-11 1 1 5 9 2 8 26
12-13 2 1 2 6 4 5 2 22
14-16 3 2 4 6 3 5 2 25
Total 18 11 26 44 24 36 10 2 171
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Genome Type of Adenovirus Type 7 isolated in Miyazaki Prefecture and Antibody
Prevalence among General Population

Kazuhiro KIZOE, Syuji YOSHINO, and Seigo YAMAMOTO

Abstract

Isolation of Adenovirus type 7 (Ad7) was rarely reported in Japan until 1994, but it increased
from 1995 and numbered 884 cases during 1995 to 1998. The dominating genome type of these
isolates is speculated to be variants of Ad7d.

In Miyazaki Prefecture, isolation of Ad7 suddenly increased in 1998. Therefore we investigated
the changes of Ad7 isolation from 1996, the genome type of isolates and the immune status
of Ad7 in people, in Miyazaki Prefecture.

After 1991, 2 strains of Ad7 were isolated for the first time in 1996, and only 1 strain in 1997.
But in 1998 the number of Ad7 isolation cases suddenly increased to 34 strains.

The genome types of 6 isolates and prototype of Ad7 (Gomen:Ad7p) were analyzed by using
restriction edonucleases BamIH I and BstE I, Six representative strains were composed of 2,1
and 3 strains isolated in 1996, 1997 and 1998, respectively. The 6 isolates showed same patterns
each other. The restriction endonuclease patterns of the isolates obtained with BamH 1 were
identical to that of the genome type Ad7d. But these of the isclates obtained with BstE Il were
different from that of the genome type Ad7d, the approximately 8.3 kbp BstE II fragment of
the isolates corresponds to the approximately 4.3 kbp and 4.0 kbp BstE II fragments of Ad7d.
The isolates were identical to the variants of Ad7d.

In 1993 no incidence of the serum neutralizing —antibody against Ad7 was observed in the 0—29
age groups, but a low incidence was observed in the age groups of 0—14 and 20—29 in 1998.

These results show that the variant of the genome type Ad7d began to invade in Miyazaki
Prefecture from 1995 or in the first half 1996 and the infection from that spread in 1998.

Key words : Adenovirus type 7, Epidemioclogy, Genome type, Restriction endonuclease analysis
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1 7R 94 NVAOSEES X UMLERR
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FAEHEX TRAOEE SRBDBE 126080 5 HEL
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TN, Wadell ¥ ' BLIUHHG'? OWEICR-
TREFRZRELL. Kb, BEBHROBREHEEKLE
LT, 199643 BE S e 2 Bk (96072 - 96092)
199TEEIC Sy BE S fc 1k (97300) 36 X TF19984EIC
SEE I N7z 3 Bk (98233 - 98262 - 98493) D & &t
6 BkE M, FIREE% & L TBamHI(Boehringer
Mannheim)# & U'BstE Il (Toyobo) & 2. 71z
v 4 JVADNA, FIFERBEERaDEET S X
BifgkE U 7-Hep— 2 MBQICEERE L 72, £2CPED
AhicBRoRMREERL, chiaMEelT
Hirt 6DHE'" THIEHEML, TE/N y 7 7 —40~50
UL CEMRUTHEB L., BamHI 85X UBstETL iz
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BamH I D35436°C 2 ¥sfl, BstE I DE4E60°C 2 i
RIFIbSH 7. RB#, 1% 7H e — X5 v (SeaKem
Me Agarose, TAKARA) &/NIESIREIEE (Mupid
2,7 FNVR) ZHWTCESKE®R —F V9L
TuwA NTHREL, Yy — R L.

3 hIHEEREALE

19984 IR L 7= E ST & Z OEZRMX O B ln
% 9 DOFEWEICHT, 0~ 4560 5~ 942
H, 10~145%614F, 15~195522¢4, 20~29%532¢F, 30
~805% 304, 40~495%304k, S508LIET4ED &5 347
HEXE E LT, AATRUADSIZN T 3 hfiditkiliz
S, PRIREIIHep— 2 MIIRZ R LTI 1
7arfU— METIT- 7. REIMFIL 4 EICHRER,
FEBL L C2 BB R UMER Lico BV A VX
1213100 TCIDs , D Ad T D EEHERE B N Ad 3D A HEBR
(0.B)ZfH L, FHRIMNGEE36°C 3 KIS S E7-14,
I I 4 C—EBRIG IS, MEFRR 4 &2 L cdhfn
FBEWDOS SN ERAREREPNPAMEE L, £
fz, BONRERIZOWVT, 19934FICHEI 72180
HBOTIBRERIAERER & et L.
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1 7F)IANRTRE SRDY A IV ADBERIR
AdTIZ19964EI 2 B, 199THEIZ 1 Bk, 19984FIZ34kk
SEEIh, SFEOLAIHEERICED ZAATOEISIR
FNENAW% (2 /5) ,11% (1 / 9) ,58% (34/
59) T, 1998£FIZ A D AdTD 5% 3 EE & BB
EHICAM U F/, Ad3D LD B EIA HI99TLEIC
F11% (17 9) TH-7zhy, 19984E121327% (16 /
59) & R U7z(Table 1) .

Table 1 Number of individual serotypes of
adenoviruses isolated in Miyazaki
Prefecture (1996~1998).

Serotype
Year Total
1 2 3 4 5 6 7 11
. 1996 0O ¢ 0 0 0 3 2 0 5
1997 4 3 1 0 0 0 1 O 9
1998 1 416 0 3 0 34 1 59




Table 2 Monthly changes of isolation of adenovirus type 3 and type 7 in Miyazaki Prefecture in 1898.

Month
Serotype Total
2 -4 5 6 7 8 9 10 11 12
3 0 0 0 1 2 2 8 2 0 1 16
7 3 3 4 T 6 3 3 2 1 34

19984EIc B BAATD BRI B T AN T, 8
AReBRESBLABRCEFCE( SN
(Table 2) . ‘

AQTDOSEES N7 Bk IHEEY CVHSsH:, [EW
Sy E KRR ZFNEFN L 4T, DEEiCCaco— 2 4
xR WA TIZ T XTAdT)NCaco— 2 MR (2 B
D& Caco— 2 Ml Z M9, HeLaili T #t) T
SNEExh, 2REFTICCPEARLE. oo
HOEMSNHB I F5. 98B TREISHET
Hote. Fi, AdTONEES W ICBEOFER I3, 3
B (0~I138%) T,Ad3 (19964E~19985F) L[EIRRIC
0 — AENT5% &L -7 (Table 3) ., X 5iT, AdT
ORI NBEOBLIITI2 : 13, Ad3DAEES 1
FEEORLRIEI: 6T WIFhbENFVESE
KLt BE, BREMOBLIIL3: 1 TH-T.

Ad7H B3\ iZAA3DREE S hicBEOEERZH &3
WITH b IEEEREIREDNE  (AdT7 41%, Ad3 88%),iC
I TOEREEICRS, ERER RUEERX

Table 3 Age distribution of patients from which
adenovirus type 3 and type 7 was
isolated in Miyazaki Prefecture(1996~

1998)
Age group
Serotype
0-4 5-9 10-14 =15
3 T1%(12) 29%G) 0 0
7 75%(27)  14%(5)  11%4) 0

T, AdTEAASTERR OGN - o, REDEHSHE
BHEELE 539, 3E EED SIS, 0ERIEDF
AR LB, AdTTHREDILYS, AASTRED2S
% & AATOHHRRE M - f2(Table 4). F 7z, Ad7
OREINIBEO-HTTFRERPHEELEDE
BEUERNAONI-OICKL, AdSDOSHBESINIZEE
TREEMEIZRD SNz, 13k, PEMEEERE
BEISONEIIRHTH - 72,

2 DNADHIFREER VIR & 2 BETFFEIT

R D B E kb 6 bkdDBamH 1 3 X UBstE I
WX BN Y —~ iR TRTELT, BamHI Ik
B — VidWadell 5 DA &I LT RET
Bd(Ad7d)® '® IS L. UL, BstETLick 3
YW/ 8% — Vi3 AdTdD VIl 85 — v EId—BE T,
HERRBETIIAATATA SN 5#4.3kbp & #9 4
kbpD W AN L, #8. 3kbpD WA S
(Fig. 1) .

3 AR ERIAE

AdTIZX S B 2D FEERE19936F L1998 THE T
BE, 3.9%056.6%iIc LR U Fi, 29REITO
RERELET S E19935:03 0 % Th - 720%, 19984
120 —14%T1.6~8.9%, 20~ 298 T12.5% CTH v L
BB oNt. 0L ETHEIY 3 L 1993413 5 ~15
%, 19984E1330 — 39T O % Th » 1= b D DAL L
T6.T~14.9% L ABEORERERLf2(Fig.2) .
¥7:, 1998FEDHfHiAMEIT 8 1 RbE Ronf
(Table 5) .,

Table 4 Frequency of symptoms of patients from which adenovirus type 3 and type 7 was isolated

in Miyazaki Prefcture (1996~1998)

UPPER- CONJUNC-  GASTRO-  LOWER-  LIVER
Serotype FEVER ERUPTION MENIGITIS
RESP* TIVITIS  ENTERITIS RESP** DISORDER
3 100% 88% 81% 13% 0% 0% 13% 0%
7 95% 92% 49% 14% 5. 4% 5. 4% 0%

5. 4%

* Upper respiratory tract infection
**Lower respiratory tract infection
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Fig.1 Schematic presentation of restriction

* o

**

pattern of Ad7 by using BamH 1 and
BstEIl. p:Prototype d:Ad7d(4492)*
dv:Variants of Ad7d** |:lsolates in
Miyazaki
This pattern is cited from Wadell’s
report® is obtained from representative
strains “4492"isolated in China from 1981
to 1984 by using restriction nucleases
BamH]1 and BstEl,

:This pattern is cited from Noda’s

report!® is obtained from representative
strains in isolated in Hiroshima city by
using restriction nucleases BamH I and
BstEL,

AdBIZH 2 RERE19934E L 1998 ETHET 2 &,
15— 19ICBVTENENS0%, 36.4% &FE ORI
ENRR o, UL, thoEHBBTIIRXITETR
HoNY, 19934F - 1998F L Hiz 0 —4ARICBVWTEH
£ Z25% LEN > bOD, WITNOERE T H50%
PlEomnwigERER U7 (Fig. 3) . hvTikiiz
19934 6 K TF19984E & Iz R SN - 7
(Table 6) .
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Fig.2 Age distribution of adenovirus type 7
antibody positive rates in Miyazaki
Prefecture in 1993 and 1998

Table b Serum neutralization antibody titers against adenovirus type 7 in Miyazaki Prefecture

in 1998

Antibody titer Number of
Age Number <4 4 8 16 32 64 128 256 =512 Positive
Group of Samples samples (%)
0~ 4 56 51 2 2 1 5 (8.9%)
5~ 9 42 41 1 1 (2.4%)
10~14 61 60 1 1 (1.6%)
15~19 22 22 0 (0.0%
20~29 32 29 2 1 3 (9.4%
30~39 30 30 0 (0.0%)
40~49 30 28 1 1 2 (6.7%)
50~ 74 63 1 8 2 11(14. 9%
Total 347 324 1 14 4 3 1 23 (6.6%)
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—-1993
-0~ 1998
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Fig.3 Age distribution of adenovirus type 3
antibody positive rates in Miyazaki
Prefecture in 1993 and 1998

Table 6 Serum neutralization antibody titers against adenovirus type 3 in Miyazaki Prefecture

in 1998

Antibody titer Number of

Age Number <4 4 8 16 32 64 128 256 =512 Positive
Group of Samples samples (%)
0~ 4 56 43 7 3 2 1 13(23.2%)
5~ 9 42 21 6 9 2 4 21(50. 0%
10~14 61 25 2 10 16 6 1 1 36(59.0%)
15~19 22 14 3 4 1 8(36. 4%)
20~29 32 11 1 7 8 2 2 1 21(65.6%)
30~39 30 15 8 5 2 15(50. 0%)
40 ~49 30 8 3 15 3 1 22(73. 3%)
50~ 74 19 2 18 20 9 3 1 2 55(74. 3%)
Total 347 156 5 62 80 25 14 2 3 191(55.0%)

% & SERAOERT S L, BHETIIAATdDOERRN

BES'Y 2L, 195FUBIcEANTHEEI N
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Pl 8y — v ER, BERREOBEERER
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HREN S, AdTE D bBREOBRNEN Tl &%
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HOCLLEDBEDHENG N HEDHEND 5.
—%, HB—RITINCBWTAD TR 1 Ad3BRYHE
ICHANRBCEE TSI~ E0HELH BV, &
B, Ad7dH 2 \WVTAABDFEES NI RERI THEBLY 3 &,
BEAEN0CLL EERTBEDOLEN, AdSIzH~
AdTDETRRE L, AdTOBEE S Wiz BEO—IIC
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Reports on the Finding of infectious Agents under the Surveillance System
in Miyazaki Prefecture, 1998.

Syuji YOSHINO, Kazuhiro KIZOE, Seigo YAMAMOTO, and Utako IWAKI

Abstract

In the surveillance of infectious agents, of the total of 680 samples collected from sentinel
hospitals, clinics and cooperative medical institutions, 271 viruses were isolated in Miyazaki
Prefecture in 1998. '

The isolates in the largest number were influenza virus type A(H3), followed by echovirus 30,
adenovirus type 7, group A coxsackievirus 9, adenovirus type 3 and echovirus 18 in this order.

The total isolates of influenza virus numbered 80, all isolates of those were identified as type A
(H3)(no influenza virus type A(H1) and type B were isolated).

The 1998 season had the largest number of echovirus 30 isolates ever reported, totaling 54. In
general, the virus type isolated during autumn to winter is likely to evoke a relatively large
epidemic in the following season. Since the number of isolates increased from the summer of
1997 to December, attention has been paid to the trend of echovirus 80. As was expected, the
cases of isolation of echovirus 30 began to increase in January also in 1998, reached the largest

number in June, and came to an end in October. Echovirus 30 has been isolated frequently' from
aseptic meningitis, which characterizes the past epidemics. In the present epidemic, 94.4% of
those were isolated from aseptic meningitis patients.

Isolation of adenovirus type 7 began in March, reached the peak in July and isolated
continuously until December, but no distinct seasonal trend was seen. On the other hand,
adenovirus type 3 had been isolated mainly in the summer season.

The clinical symptoms of the cases with isolation of both adenovirus type 3 and type 7 were
mostly pharyngoconjunctival fever or upper respiratory tract inflammation.

It is known that group A coxsackievirus 9 frequently causes not only rash but also aseptic
meningitis, but there had not been a case isolated from aseptic meningitis in 1998.

Echovirus 18 was isolated from a total of 12 cases, 10(83.3%) of which were isolated from

exanthematous disease and other 2(16.7%) were isolated from aseptic meningitis.
Key words : influenza virus typeA(H3), echovirus 30, adenovirus type 7
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Al1E»oiTanTwa, Fi, BEEFEORIT
AV BRER A B AEEE bRAN I RE LOK
Oh, I OICHEARFICE L TIIEBREMO T TR
BFEORERICET 21581, BE~OREMOHY)
REBROREDI.DICRERTH 50, BRYIEORE
OFHRUEAZEDH DI DI BHD TEESER
EHLTWA, LEN-T, BEBRLEDIC, BRE
FICET 2RO —HICIEE, TR O - A5
INAEHEHEL T BENRD S, | ELUTHNE
S o, 4F T EICEBNSEEORMNKD O
hTna,

BIFRICE 2 1998FEDOHREHRRTIE, BREER
BRUZ NSO EREEE D © 6804 D BAE D i A
SN, 2THRD T A WA BERIE S hic(Table 1).

REARBRAOBEERET S L L big, 8
NI A NVZD D EABRORBE N4 T IV
IUFIAIWVAAHIE, Ta—-U A IVANE, 77
JUANATE, a8y F—UANVRAQE, TF
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ToleOTHRET 2. 19k, THIEY A VAOKRERII
BTFEMSEICL - TUT- TV AR, #itoEaLE, »
A WRGEEOTBIZEDTH 3.
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¥ T -80°CTHRELT.
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2 EMDCKifikaz Bt L7z,
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L3 OMA, CO M VF aR—7—T 1 EREIHEEL
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RoEEREYE & L.

4 BEEHE

FEL, SR e EE, FRIMIREEEIDH
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AR EHABES N, DB D 3EEL 245D
tz. ¥k, EEROISKIINTTHEI NIz a—"
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Table 1 Isolation number of viruses in Miyazaki Prefecture, 1990~1998.

Year

Virus 1990 1991 1992 1993 1994 1995 1996 1997 1998 ' °t2!
Adenovirus 1 4 1 5
Adenovirus 2 3 4 7
Adenovirus 3 3 1 1 1 16 22
Adenovirus 5 3 3
Adenovirus 6 1 3 4
Adenovirus 7 2 1 34 37
Adenovirus 11 1 1 2
Adenovirus-NT 1 1
Coxsackievirus A 2 11 2 13
Coxsackievirus A 4 6 6
Coxsackievirus A 5 2 2
Coxsackievirus A 9 3 1 1 8 17 30
Coxsackievirus A 10 1 3 4
Coxsackievirus A 16 1 2 18 1 51 7 5 85
Coxsackievirus A 24v 29 29
Coxsackievirus B 1 4 8 12
Coxsackievirus B 2 3 3
Coxsackievirus B 3 3 1 1 5
Coxsackievirus B 4 1 1 2
Coxsackievirus B 5 1 5 6
Echovirus 5 6 6
Echovirus 6 1 1 1 1 4
Echovirus 7 1 1
Echovirus 9 65 71 1 137
Echovirus 11 5 5 2 5 5 22
Echovirus 16 2 9 11
Echovirus 18 1 12 13
Echovirus 22 1 1 4 4 10
Echovirus 25 1 1
Echovirus 30 21 3 20 54 98
Poliovirus 1 1 1
Poliovirus 2 1 1
Poliovirus 3 | 2 3
Enterovirus 71 2 18 27 31 3 6 87
Picornavirus-NT 3 1 4
Herpes simplex virus 1 2 3 2 3 5 3 18
Influenza virus A H1 7 12 19
Influenza virus A H3 1 10 8 9 5 20 80 133
Influenza virus B 9 9 6 20 44
Influenza virus-NT 1 1
RS virus 1 1
Measles virus 9 2 11
Mumps virus 1 1 1 1 4 8
Rotavirus 1 7 3 11
Astrovirus 4 1 5
Norwalk virus 3 1 4
Reovirus-NT 1 1
C.trachomatis 5 7 2 7 5 1 5 5 37

Total 9 53 69 99 120 78 62 209 271 970

NT:Not typed



Table 2 Monthly changes of isolation number of viruses in Miyazaki Prefecture, 1998.

Month
Virus Total
1 2 4 5 6 7 8§ 9 10 11 12

Adenovirus 1 1 1
Adenovirus 2 2 1 1 4
Adenovirus 3 1 2 2 8 2 l 16
Adenovirus 5 2 1 3
.Adenovirus 7 3 3 4 T 6 3 3 2 1 34
Adenovirus 11 1 1
Coxsackievirus A 9 5 5 5 2 17
Coxsackievirus A 16 3 2 5
Coxsackievirus B 2 2 1 3
Coxsackievirus B 3 1 1
Coxsackievirus B 4 1 1
Coxsackievirus B 5 3 2 5
Echovirus 6 1 1
Echovirus 9 1 1
Echovirus 11 1 1 2 1 5
Echovirus 18 1 2 3 3 1 2 12
Echovirus 22 1 2 1 4
Echovirus 30 1 3 6 22 10 9 1 1 54
Poliovirus 3 1 1 2
Enterovirus 71 6 6
Herpes simplex virus 1 1 1 1 3
Influenza virus A H3 58 18 3 1 80
RS virus 1 1
Mumps virus 1 1 1 1 4
Measles virus 1 1 2
Rotavirus 1 2 3
Astrovirus 1
Norwalk virus 1

Total 59 22 8 19 19 37 28 23 18 16 15 7 271




Table 3 Isolation number of viruses by clinical condition in Miyazaki Prefecture, 1998.

Clinical condition

Virus

No. of isolations

Respiratory system disease

Adenovirus 2
Adenovirus 3
Adenovirus 5
Adenovirus 7
Coxsackievirus A9
Coxsackievirus B2
Coxsackievirus B3
Coxsackievirus B4
Echovirus 11
Echovirus 22
Echovirus 30

RS virus
Influenza virus A H3
Mumps virus

2
14
2

w
— L0 GO b R = = DD DD

-3
=5

Skin mucous membrane system disease

Adenovirus 2
Adenovirus 3
Adenovirus 5
Adenovirus 7
Coxsackievirus Al6
Coxsackievirus A9
Coxsackievirus B5
Echovirus 11
Echovirus 18
Echovirus 9
Enterovirus 71

Herpes simplex virus 1

Influenza virus A H3
Measles virus

—
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Central nervous system disease

Adenovirus 1
Coxsackievirus B2
Coxsackievirus B5
Echovirus 11
Echovirus 18
Echovirus 22
Echovirus 30
Influenza virus A H3

Mumps virus

[S2]

Digestive disease

Astrovirus
Echovirus 6
Norwalk -like virus
Poliovirus 3

Rotavirus

Apparatus urogenitatis disease

Adenovirus 11

Total
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Fig.1 Monthly changes of isolation rate of
echovirus type 30 isolated in 1997 and
1998.

The isolation rate indicates the proportion
of monthly isolates in all the echovirus
type 30 isolates.
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An Analysis of Sa/monella Oranienburg and Sa/monella Chester Strains isolated in Miyazaki

Prefecture in Relation to the Nation—wide Diffuse Food Poisoning Outbreak Caused
by Dried Cuttlefish

Kimiko KAWANO, Toru YAMADA and Toshitaka YAGI

Abstract

A food poisoning outbreak caused by Salmonella Oranienburg and Salmonella Chester in

dried cuttlefishes occured nation—wide from January to May, 1999. Also in Miyazaki Prefecture,

these organisms were isolated increasingly from diarrhea patients or healthy carriers in March

and April, 1999. Thirty nine Salmonella Oranienburg isolates were analysed by pulsed—field gel
electrophoresis (PFGE) after BlnI and Xbal digestion. As a result, 36 of 39 S. Oranienburg
isolates showed identical PFGE patterns, though 3 isolates showed only one different band each.
Three S.Chester strains isolated from patients and dried cuttlefish also showed identical DNA

fragment patterns by PFGE in National Institute of Infectious Diseases. These results showed

that the patients and carriers with S.Oranienburg or S.Chester from January to May 1999 might

have been given the diseases from the dried cuttlefishes.

Key words : Salmonella Oranienburg
FCHIC
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Salmonella Chester
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Table 1 Number of Sa/mone//a isolates in Jan. june, 1999

S.Oranienburg

Year Salmonella S.Chester

Month isolate Patient carrier Patient carrier
Jan 1999 12 1% 0 0 0
Feb 1999 8 0 1 0
Mar 1999 21 6 5 0 0
Apr 1999 21 11 2. 2 0
May 1999 10 0 1 0 0
June 1999 26 0 1 0 0

Total 98 18 10 2 0

* : The one strain among them has not been determined that it is
either S.Oranienburg or S.Othmarthen.

Table 2 Number of Sa/monell/a isolates in 1993—1998

Fiscal Salmonella S.Oranienburg S.Chester
Year isolate Patient carrier Patient carrier
1993 100 0 0 0 0
1994 135 0 0 0 0
1995 160 0 4 0 0
1996 272 0 2(1%) 0 0
1997 245 0 2(1%) 0 0

Apr.-Dec,1998 443 0 0 0 0

* : The one strain among them has not been determined that it is
either S.Oranienburg or S.Othmarthen.
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Table 3 Age of patients

Age Total 1 2 4 1011 ] 12
No of Age 18 1 2 1 4 3 2 2
Table 4 Symptoms of patients
Stomach- | | Bloody o o
Symptoms | Total | Fever Diarrhea | Vomitting | Hospitalization
ache diarrhea
No 16 15 9 15 7 2 7
% 100 94 56 94 44 12 44
3  BMD 5 DS Oranienburg B U'S. Chester D 43
BB
19994F 4 HizlE 3 hi: 2 BHITRED T4 H%
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Fig.1 PFGE patterns of Xba I —digested DNA
of Sa/monella Oranienburg strains.
M:Lambda ladder
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Fig.2 PFGE patterns of Xba I —digested DNA
of Sa/monella Oranienburg strains.
M:Lambda ladder-
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Fig.3 PFGE patterns of BIn I —digested DNA
of Sa/monella Oranienburg strains.
M:Lambda ladder
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Fig.4 PFGE patterns of Bln I —digested DNA
of Sa/monella Oranienburg strains.
M:Lambda ladder
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Investigation of Sa/monel/la Corvallis contamination in the Prefecture sewage

from poultry plants and meat plants

Toru YAMADA, Kimiko KAWANO, and Toshitaka YAGI

Abstract

Contamination of sewage by Salmonella Corvallis was investigated, from June 1998 to March

1999. Water environments, food, animals and humans were surveyed for contamination.

Seventy Salmonella strains were isolated from 75 sewage samples of poultry plants. Among the

strains, five strains (7.1%) were S.Corvallis., From 35 sewage samples of cow and pig’'s meat

plants, S.Corvallis was not isolated at all, though 31 Salmonella strains were isolated.

This time, most of the S.Corvallis strains were isolated from samples of poultry plants where

layers were handled.

It is a very interesting point whether there are any relations between S.Corvallis and layers,

though it is uncertain at present.

Key words : Salmonella Corvallis, Poultry plant, Layer,

XCHIC
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Table 1 lIsolation of Sa/monella isolated from pouitty plant samples from June 1988 to March
1999 in Miyazaki Prefecture

No.of Salmonella S.Crvallis No.of
Poultry plant . . Serovar .
sample No.of isolat No.of isolat isolat(%)

S.Haifa 6
S.Infantis

A plant 9 12 0 S.Kentucky
S.Schwarzengrund
Untypable

S.Infantis
S.Mbandak
S.Schwarzengrund
S.Haifa

B plant 9 9 0

S.Corvallis
S.Infantis
S.Enteritidis
S.Schwarzengrund
S.Mbandak
S.Agona

C plant 6 10 3

S.Typhimrium
D plant 8 8 0 S.Infantis
S.Haifa

S.Corvallis

E plant -
plan 7 8 L S.Infantis

S.Infantis

F plant
pian 9 3 0 S.Hadar

S.Corvallis
S.Infantis
G plant ‘
plan 9 8 1 S.Schwarzengrund

S.Agona

S.Infantis
H plant 9 8 0 S.Schwarzengrund
S.Hadar

Ol DN O BN W == DN =] == O s e = NN QO DN e DT DN = = DD

S.Infantis

I plant
P 9 4 0 S.Typhimurium

—t

S.Corvallis 5C 7.1%)

S.Infantis 33(47. 0%)

S.Haifa 8(11.4%)

S.Schwarzengrund 8(11.4%)

S.Typhimrium 5(C 7.1%)

Total 75 70 5 S.Agona 2C 2.9%)
' S.Enteritidis 2( 2.9%)
S.Hadar 2( 2.9%)

S.Mbandak 2 2.9%)

S.Kentucky 1C 1.4%)

Untypable 2( 2.9%)

DN — DN DN DN DN
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Table 2

Isolation of Sa/mone//a isolated from cow and pig’s meat plant samples from June
1998 to March 1999 in Miyazaki Prefecture

Cow and pig’s No.of Salmonella S.Corvallis Serovar No.of
meat plant sample No.of isolates No.of isolates isolates (%)
S.Brandenbarg 4
J plant 7 10 0 S. Anatum 4
S.Infantis 2
S.Agona 4
S.Brandenbarg 2
K plant 10 10 0 S.Derby 2
S.Senftenberg 1
S. Typhimurium 1
S. London 5
S. Typhimurium 2
L plant 16 11 0 5 Anatum :
S. Derby 1
S.Infantis 1
S.Dessau 1
S.Brandenbarg 6(19. 4%)
S. Anatum 5(16.1%)
S.London 5(16. 1%)
Total 33 31 0 S.Agona 4(12. 9%)
S.Derby 3C 9.7%)
S.Infantis 3C9.7%)
S. Typhimurium 3( 8.7%)
S.Dessau 1C 3.2%)
S.Senftenberg 1C 3.2%)
SKentucky Untypable S.Agona
SMbandak 2% 5% 10%
2%
SHadar SMbandak
5% 10%
S.Typhimrium
11%
S.Schwarzengrund

S.Schwarzengrund
11%

Serovars of Sa/monell/a strains isolated
at poultry plants where only broilers
are processed from June 1988 to March
1999 in Miyazaki Prefecture

Fig.1
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Fig.2 Serovars of Sa/monella strains isolated
at poultry plants where only layers are
processed from June 1988 to March
1999 in Miyazaki Prefecture
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Results of Analyses for Residual Antibiotics in Livestock

and Fishery Products in Miyazaki Prefecture from 1990 to 1998
Osamu TAKEDA, Yuzo YAMAMOTO, Kazunori ONQ, and Taeko KOSAKA

Abstract

The national surveillance on residual antibiotics in domestic meat and fish has been carried
out by the Ministry of Health and Welfare in Japan every year since 1990. We have also conducted
at the same time, a national survey on the surveillance of residual antibiotics in livestock and
fishery products in Miyazaki Prefecture. The 774 samples which were analyzed from 1990 to 1998
were of imported meats, livestock, and fishery products yielded in Miyazaki Prefecture.

The analysis of these samples were carried out according to the methods of the microbial
inhibition tests designated by the Ministry of Health and Welfare. The pulp disk methods with
B.subtilis (ATCC 6633), M.luteus (ATCC 9341) and B.mycoides (ATTC 11778) as test organisms
were firstly used for the assay of antibacterial residues. Then the simplified classification
methods, based on microbiological assays in fractions obtained by chemical separation, were
used to confirm the presence of a detected residue. Moreover, the bioautography with thin—layer
chromatography and the high performance liquid chromatography were used in identifying
antibacterial residues which were confirmed in the simplified classification methods.

As a result, 3 honey samples out of 774, were positive for residual antibiotics. The residual
antibiotic positives which were detected in 2 honey samples in 1991 were identified as
Chlortetracycline by the bicautography with thin—layer chromatography. And also in one
honey sample in 1998, Oxytetracycline and Tetracycline were confirmed in positives by the high
performance liquid chromatography. In the remainig 771 samples, the residual antibiotics were

not detected.

Key words : residual antibiotics, livestock and fishery products, microbial inhibition test
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Table 1
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Results of Analyses for Residual Antibiotics in Livestock and Fishery Products

in Miyazaki Prefecture from 1990 to 1998.

Fiscal year 1990 | 1991 1992 | 1993

1994 | 1995 1996 | 1997 | 1998 | Total

Imported Beef | 0/0% | 0/4 0/4 0/4

0/5 0/5 0/5 0/5 0/5 0/37

Imported Pork | 0/0 0/4 0/4 0/4

0/5 0/5 0/5 0/5 0/5 0/37

Imported

Chicken 0/0 0/0 0/0 0/4

0/5 0/5 0/5 0/5 0/5 0/29

Chicken 0/20 | 0/8 0/11 | 0/11

0/16 | 0/16 | 0/16 | 0/16 | 0/16 | 0/130

Chicken Liver | 0/0 0/6 0/8 0/8

0/12 | 0/12 | 0/12 | 0/12 | 0/12 | 0/82

Beg o/0 | o2 | o/s | o/ | o/13 | o/13 | 013 | 0413 | 0/13 | 0/2
Cow’ s Milk 0/0 | o/2 | o/a | o5 | o/6 | o/ | o6 | o/6 | 0/6 | 0/
Bel o/t1 | o/10 | o8 | o8 | o/ | o/e | o8 | o8 | o1 | 0/8
Sweetfish wo | V7 | V10| 08 [0 | 0m | om | 00| o8 | 08 | 0/
Carp o/it | o/0 | o8 | o8 | o/ | o/ | o/ | o/e | o/ | 0/82
vetlogal! g | 00 [0z Lo [z oz oz | os | 0s |0 | 08

Seabream ‘Tai’ | 0/0 0/2 0/1 0/2

0/3 .0/3 0/3 0/3 0/3 0/20

b)
Honey 0/5 2/11 0/5 0/5

0/5 0/5 0/5 0/5 °1 /s 3/51

Total 0/54 | 2/81 | 0/70 | 0/76

0/99 | 0/99 | o/100!| o0/08 | 1/07 | 3/774

2 pumber of positive samples per total number of samples tested.

» Chlortetracycline was detected.

© QOxytetracycline and Tetracycline were detected.
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R{ value
A 0,61
. . B 0.36
A B C € : 0. 60

Fig.1 Thin-layer chromatogram of extracts of
honey
Sample A : extract of honey which
showed positive for residual -
antibiotics in microbial
inhibition test
B : extract of honey spiked with
Oxytetracycline
C : extract of honey spiked with
Chlortetracycline
Developing solvent : n-butanol-acetic
acid-water (10:1:2)
TLC plate : Merck Art. 5577 Celllose
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Fig.2 HPLC chromatograms of (A) standard mixture(OTC 4.8ng, TC 4.8ng, DOXY 14.4ng,
CTC 19.2ng), (B) blank honey, (C) honey spiked with 100ng/g each drug, (D) honey
which showed positive for residual antibiotics in microbial inhibition test

HPL.C conditions : colum, Inertsill ODS—3 (4, 6mm i.d.*150mm)
mobile phase, Imidazole Buffer(pH?7. 2)

M

’

eOH (4:1) ; flow rate, 1. 0pf/min ;

column temp., 40C ; detector, FL(EX=380nm, EM=520nm)
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Table 2 Antibiotics Residues in Livestock and Fishery Products in Japan

for antibiotics

positives (%)

Fiscal year 1990 1991 1992 1993 1994 1995 1996 1997
Total samples 2224 8486 | 9764 | 10,231 | 10,895 | 10,396 | 7,205 | 8,988
tested
Samples detected 32 28 5 57 22 4 6
for antibiotics ‘
Percentage of 1. 44 0.33 0. 0.05 0.52 0.21 0.06 0. 07
positives (¥
Honey samples 137 210 354 362 347 327 298 297
tested
Samples detected 15 8 0 8 7 1 2

Percentage of 10.9 3.8 2.0

0 2.3 2.1 0.34 0.67
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A Case Report of Food Poisoning by Datura

Taeko KOSAKA, Yuzo YAMAMOTO, Kazunori ONO and Osamu TAKEDA

Abstract

Food poisoning was caused by Datura in Miyakonojo—city on December 7, 1998. In the

preparation of broth, the root of a Datura was mistaken for the root of a burdock. The broth

including the Datura was then ingested.

To ivestigate the poisonous substances, the blood, urine, and vomit of the case patients in

addition to the broth and Datura were analyzed using Standard Methods of Analysis for

Hygienic Chemists. The presence of hyoscyamine, atropine and scopolamine in extracts of

samples was confirmed by GC/MS. Quantification was carried out by HPLC. The content of

atropine in the broth was 41 yg/g, and that of scopolamine was 5.7 pg/g. If the patients had

ingested 100 g of the poisonous food, the contents were equal to a poisonous dose. Atropine was

detected in the urine and the vomit of one patient. The content of atropine in a Datura planted in

the same location was 703 pg/g, and that of scopolamine was 88 yg/g.

These results showed that the food poisoning was caused by Datura.

Key words : food poisonig, Datura, hyoscyamine, atropine, scopolamine
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Table 1 GC/MS Conditions

Instrument : Hewlett Packard HP6890

Column : HP-5ms (0. 25mmi. D. x30m 0.25 um film)
Oven Temp. 1 50° (2min)—>25° /min— 200° — 6° /min

—250 ° —10° /min— 300° (10min)
Injection Temp : 250°
Interface Temp : 280°

Ionization . EI

Table 2 HPLC Conditions

Instrument . Shimadzu LC-10Avp SPDM-10Avp
Colump : Inertsil 0D$-3 (4.6mmX 150mm)
Oven Temp. 1 40°
Mobile Phase : 50mM KH.PQ, including 1¥Triethylamine
(pH3.5) : MeCN(9:1)
Flow rate : 1ml/min
Sample Size 220 ul
RBRRUEZE
1 Sk

FMOERLEME - & 2 EPHEDORABRI, Stas—
Ottoikiz X A EBYNBEEN KN TH D, SMHD
ThoEYRURIERS I Vb IOHEICEEL . 13
B, BYUhTRI-E3IZAFTIUNEETBEH, M
HEICSEIk@ik) THAThrEY(dI-E3a R
FTIV) KRB, ThoEBrExaRs I ve
AL, P ORSE L TREIZXFT I VERT
ol VY

EMEIIGC/MSTIT » 2. GC/MSRIERBINE VD
BREMEZWNHE UREMTE LD TH 3.

ERIT, A TRBELEICXDERKIZRT S
T MY AF VY UL LRIET 2 GCH: & HEEkAD
¥ ¥HPLCTRIET 2 HEND 50, B LHEE
DEMNSHPLCTIT - 72.

FHBR1ge L. CORHBTHEROBREMN
AEETH BT L. 7 b o E v ohERII50kem
ATL0~60mg, BIERIITO~80mgs 3h 5. BEEES

A200g AL ERET S EhEREREET AR

—116—

hD7 boE Y DEEIZ50~300 ug/gTH 3. bo
EDIVWEEBE L ThEEEC Lo ThHhI,
DRELEESEN TR LD, hEEEITE
BEoEENT 1 g U TGC/MSTANRY b V43
Ehd. XaARSIVEREHENT boE Y XOETE
{, TORHBTHATHS. SEIOL I ichFRERA

-

—



OFRPIIBE, MORBRICRENNETH - 72720, WHEZ oNTWEIRIBIRE (Favker 7y 454
WBTHT A LI 7205 1 gla+akiimge DRE) 2o LIER%Table 31273, AthE

BB TH-1. HETH BEM AR BRI T TOW LIcKER,
2 SRR UhEHERROHE BEHNOT b 45 ug/gh U Ra RS 3 5,3
APEREOWMBEOGC/MSOD 7 u< b 7S L% ue/gRiish, EEONST bt il ug/sk
Fig.LIZRY., 5475 U —RRICLOELEIXFT URIRS IV Tug/ghBREINT.. TRIEEB
Iy, ThoEYRUZRIRS I UNEESN, EE EEAECERLIEREDDH 121 ADERIST b
WL DRI N E . 3ug/ghitiah, BOREUNSGT b

WRICBWCHERK &L - 728, PHEBEOR, 0.5ug/glRU RIS 2 0. 9ug/ghans.
&, BoksykOEBICER Lz LR UER RIZAEGRE & L CHBERNEE T, Shtsh7-¥8

124 138
! 0 we o
[ Bl (=t O
" A, cmon \ duon
108 HH !
Atropine Scopolamine
82
94 77 154 303
67 68 120
[ 140 289 ll I
PEATY o .
| 1 ‘ll L . IN 'L ‘M_‘A Mo

VIR UL |

B0 10000 12'00 1400 1600 1800 2000 2200 2400 26,00 28.00 30.00 32.00 34.00 36.00
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Table 3 Contents of Atropine and Scopolamine in Poisoning Samples

poisoning samples

poisoning patients

poisonous substances

Broth B
soup solid urea blood vomit urea  blood root of Dutura metel L.
Atropine( » g/g) 45 41 7.3 <0.1 0.5 <0.1 <0.1 703
Scopolamine(ug/g) 5.3 57  <0.1 <0.1 0.9 <01 <0.1 88

Table 4 Contents of Hyoscyamine and Scopolamine in Datura metel L.. and Datura arborea L.

at Flowering

Datura metel L.

Datura arborea L.

leaves stems roots

flowers leaves stems roots

flowers

Hyoscyamine( g g/g) <0.1-1  <0.1-2

Scopolamine{ y g/g) 50-272 81-255

212-564
112-116

3 13-59  26-396 38-340 6-12

515-7176 43-91  40-313 13-201  40-162
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Stability of Standard Solution for Tetracycline Antibiotics during Storage

Yuzo YAMAMOTO, Kazunori ONO, Taeko KOSAKA and Osamu TAKEDA

Abstract

The stability of the standard solutions for oxytetracycline(OTC), tetracycline(TC), doxycycline

(DOXY) and chlortetracycline(CTC) during storage under different conditions (under sunlight,

in a refrigerator(—5°C), in a freezer(—30°C)) was investigated by high performance liquid

chromatography (HPLC).

The concentrations of 1000 yg/mf tetracycline antibiotics except DOXY decreased to ca 80%

during storage under sunlight. The lower the concentrations of the standard solutions for

tetracycline antibiotics, the more the decrease fo the concentration became. However, storage in

the refrigerator and the freezer controlled the decrease of the concentration of the standard

solutions for tetracycline antibiotics. The standard solutions of 1000 yg/nf tetracycline antibiotics

except TC were stable during storage in the freezer (—30°C) for 7 days. In quality control

laboratories, standard solutions of TCs should be stored and used for examinations with

consideration to the decrease of the concentration under the storing conditions.

Key words : oxytetracycline ; tetracycline ; doxycycline ; chlortetracycline ; stability
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Decrease of Tetracycline Antibiotics during Storage under Suniight
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Fig.2 Effect of Concentratiomon Decrease of Tetracycline Antibiotics under Sunlight
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Fig.3 Effect of Temperature on Decrease of Tetracycline Antibiotics
Fifty pg/mf of each tetracycline antibiotics was dissolved in M/10 potassium
dihydrogenphoshate aqueous solution.
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A Simple Method for Determining the Presence of Tributyltin
and Triphenyltin in Hatchery Fish

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

We present a simple method for determining the presence of tri-n-butyltin(TBT) and
triphenyltin(TPT) compounds in hatchery fish.

An anion-—exchange-type solid phase extraction(SPE) ecolumn cartridge was utilized to purify
extracts from fish samples. The analytical method process was simple, and we only spent a
short time on it.

The sample was hydrolysed with a potassium hydroxide-ethanol solution. Then, TBT and
TPT compounds in the hydrolysate were extracted with petroleum ether. Petroleum ether was
evaporated, and then the extract was dissolved with 5xf of petroleum ether. A 4yf aliquot was
charged into a SPE column cartridge. TBT and TPT compounds were first eluted with 15z of
acetone, and then removed under a nitrogen stream. Next, they were eluted with 155 of Ethanol.
TBT and TPT compounds were extracted with a hexane/cyclohexane(1/1) mixture from the
ethanol eluate. After hydrogenation, derivatives of the extract were determined by a gas
chromatograph with a quadrapole mass spectrometric detector(GC-QMS). The lower limit of
detection by the GC-QMS was estimated at the level of 0.008 ug/g(as TBTC) and 0.04yg/g(as
TPTC) in Yellow tail. Recoveries of TBT (spiked to Yellow tail at the level of 0.2ppm) and TPT
(spiked to Yellow tail at the level of 0.8ppm) were 42.6%+19.4%(N=3) and 75.9%+21.4%(N=3).

A velocity of a flowing fluid on a SPE-column controled a recovery rate.

Key words : Tributyltin, triphenyltin, gas chromatograph, yellow tail, anion-exchange solid

phase extraction
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3 KB

HRAX7u<w by 357, HP68Y-MSD : Hewlett
packard &}

REVF A ¥ —, Polytron:Kinematical

B FEOEERS, H-108N: BB SO 2 00El

RITRT 4w 7RI —5—, LABORATORY
STIRRER MODEL PC-320: CORNING !

BB eHgs, SUS-100 : BESIEREE

BB RS < =& K, Visiprep™:SPELCO#:
L)

4 FHERBROFR

J—FNToty =B THEY - B LREE S
g &t Z50m B E IR Y, 10D T VAV
WEMATREVFARL, BICS5nfDT VA Y BEK
THREVFAF—DV %7 b, FRRZEEBHIOF
w7z, S0RIKNE L7k, 5 nlDiEEEA A THEIZ30
SHEHE U 7k 15mb DK R D BE SN SR 2 1A
fo. BHR5 gDREAMATREL, JHITHI0D
AL — 7 VRN TRERE O EEZRICBNT (3000
rpm, 5 53) , AMI—FAEESR L. Al
FICE BT 3ERRDE L, BEEBEL Sl
ERE L G .

Table 1 Operating Conditions of GC-QMS

AR S 4l 2B LB A S L — b Y
V(SAXDHINIZPSAZHEKE L, TOL0D G x —
FIUZE>TaAvFsvaz vy Uz AR LT
BRENZIE2EERR, BBEE1ICT 2 V15
TITWTE 2 B2RTRTTHREL, 1 0HBE
EEBRELTE2ICLY ) —VISHTHEHE L. Ch
ES0mi B E B EICH LEICERE/ =5 ) — )
(179) THRVAALEZ20mE LTz, ZHI20ml
DIREMZ B, 2mONFH /v raNFi
(17 1) T2 EREME L7

DIF, B &EBOHETKRIERIERF P YT L
I8 )= VERAMA TGS ERIREFARL 7. &
WEHZXI < NS T(GCO)DAMIcH LIz, 5k,
BAEOBEIIFig. 5 1R LT
5 GCHIERH

Table 1 127/ U7z,

HRERUEE
1 WEROES
TIVAYMEERRL, AlT— 7V THRE U .
HHIZBE L TIZBER S RIBRTBT, TPT & b RIFIZ @Y
Ihi..

BaEEL LT, BCRAFLVUYOEZ MR VE Y
RYT = NVEHWTT T, "\IFenug s,
HIESDDISWT FTIEIBIRBIFESHERER TV .
SEEA A VRBRI AT LA— N v UVERS
7z, MRS A VBB R OB A 4 3Kkl
AR U A A Uil 1R E S -G X XA
MEEN, S LERICRIFEURREBTHEY. &
WEREA A A S5 LTHEMZBREL, A F /TR

:HEULETT PACKARD 6890 series Mass selective detector

Temperature of the Interface was set at 280°C

Initial 100°C, Rate 15 °C/min,Up to 290°C,Hold 10min.

Instrument

Injector :Autoinjector with Electron pressure control
Temperature was held constant at 260°C

Ton source :Temperature was approximately at 160°C

GC oven :Temperature was programmed:

Column

Carrier gas
Injection volume:2 w1

:BPX-35(J&W), 30mx 0. 25mm < 0, 50 #m Film thickness
:Herium(99. 9999%), Flow rate was controlled constant at 0.9mé{/min.
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EEYVRICEIRG 2 HETH 5.
EATEE G IREBEDERA—F MDD
WHBlROEAA U hSLh—- M) vy URFIRLTH
0%, RBOMTERIMIDERLTWS, Zhidw
MU w7 2 (BR%) 2EHICBESYE, KBH0H
WL ERIETEING 2 EWHIHETHS. B1A
VRERIEEIEEOSBICOHVWONA I NS, &
BAZXOSICOREBCERTE S EEZ, ZO&M
ZHET L7

A5 LIRREA A RGO PSA L SAX Ak L
TEAL FET bV v 7 ABET CARERE LY
J—v (1&:Fig.1) dA\3AH——57 (I
Fig.2) &L, &« BAUBSBERERATHER/ VY —
vaERU, TETEBRODEREBDERAX
3435 L2EBRTALIThH-1z. —FLETEYID
BHEINT, =5 - VRUER-T 5 /) -V THEH
MES B 5 LAI{ERZ R LT, £ ClE:
BT M) v 7 ABRET CTHERH/ Y — V28R
U (I a@:Fig.3) , hz=dll (F 1 RUNTF)
W& M(TBTC, TPTC&1.0ug/5 g RUK4 Oug/
5g)LIbDICERLIECA, BRK (T
B IC2TOHNMNRH L., ChidasLsoay
FTavaZ v Iy ) —Vvéxy ) — VLR
L7cCEERB< M) w7 RAPICHEET B4 4 V5T
BIEOREMENMEE L TWEEELONAS LD
VT4 Y a v SRR T EEL, BH

Pl

1T <

lITBT: m/z 235
BTPT: m/z 197

1+Fel 1-Frz 1-Fr3 1-Fra I-Fr5

Eiuatoin Pattern of TBT & TPT from
SAX-PSA

1-Fr1:5nf of Ethanol solution(Charged)
I-Fr2:5x of Ethanol, 1 -Fr3:5zf of Ethanol
1-Fr4:5zf of HC1/Ethanol,

I-Fr5:5mf of HCI/Ethanol

NE— BB LU (I bik:Fig. 4) . TBTIE 7+
braHES N, $2TPTIRIY ) —LVESE TF
fediofe. O bEOBERELZEL 0B 0E LREE
T-o7c(N=5) &IAEBERDPIZTBTHARL TWH
250087 (2/5)  £TPTIR7 & b BEH
FTICAB LN / 54, BYidzy ) —iuFE
TELU A5 LF#RITIPEIC L HoRlgxE% s
L7ehy, BE[=w=hV FOFRINRETHE 0LEL
stz

PIEOMREZER L THS LEEFIEERDO LD
Lt Az —T VR EBER S lERE L,
INDS A mdBBLTHS LMZBEIT A, BHIZEL
T2 bl TITWT 2 b U ABRSHR T ClREL,
FH1OEBRELZZRLELTE2IILY ) — VISl TH
9 5. ThaesinfBaei) S hadich UEIC g
cxF )=V (1/9) THROIAALER20nEF 3.
CCTHACHEBRAER T 203 - i o IciE
BRIEFAE LT A DR OBER N & O BB - 2272
Thb.

2 FESCRUGCHF

FEARLIZER & BRI VRS DY Y LDK
EBERA L. DHRGC/MS (4 ERE) —2IN4
AVEZSYUTICKOERL 720, GCOFEAOD
NS 2 14 | OFEANRETH > 72, Ei3WZ, I
EY—IMNEET S EXRMTLHRETREICEF
EIRBDTIEE M7, RHETRERTBTCELT

10%

WTBT: m/z 235
ETPT: m/z 107 |

60%

50%

40%

30%

20%

10%

~m

0%

1-Fri 1-Fr2 1-Fr3 1-Fr4 1-Fr5
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Fig.2 Eluation Pattern of TBT & TPT from
SAX—-PSA
I-Fr1:10m of Acetone solution(Charged),
I-Fr2:10mf of Acetone, I-Fr3:5x£ of Ethanol
II-Fr4:10x¢ of HCI/Ethanol,
I-Fr5:10 of HC1/Ethanol



0.008ug/g, TPTCE L T0.04ug/gk L. AEHE
BAXERH U ORBN RS SR - 2B
A X GURBIC—ERFM L bDO2GC-QMST
S L, BRNEHOSERAEZE Uil 7ol d MR
OFHEY — 7 LB L CRMEIE G5 e40T
BTCRUTPTC%A & 2#1.0ug (0.2ppm),4.0 1 g
0. 8ppm) B M) %KD& XDEIL, TRTDES
42.6% £19.4%(N=3) , TPTOEAT5.9% +21.4%
(N=3) THOMFL T EEZTE-7. 2D

] WTBT: m/z 235
o CITPT: m/z 197

Fig.3 Eluation Pattern of TBT & TPT from
SAX-PSA
la-Fr1:10z¢ of Acetone solution(Charged)
[a-Fr2:10mf of Acetone
lla-Fr3,lla-Fr4,lla--Fr5:10mf of Ethanol each
la-Fr6,lla-Fr7:10mf of HCI/Ethanol each

120%

WTBT
CITPT

100%

80%

60%

40%

20%

0% -

Tb-Frl N b-Fr2 T b-Frd T b-Frd

Fig.4 Eluation Pattern of TBT & TPT from
SAX-PSA
Ib-Fr1:15mf of Petoroleum ethe solution
(Charged)
IIb-Fr2:15mf of Acetone
IIb-F r3:15m¢ of Ethanol
Ib-Fr4:20mf of HCI/Ethanol

ROV EDIEFA T LFREBDONBYD, BA A L33k
BIESFMMOBRIEOHASEMT I X M EZE LISA S5
HEICERINBEWRGEOMFTE2SHROBEL Lz,
Bk, SEOMTRIRL/I2E=F —14 »(TBTH
TLT7, 179, 233, 2350 4 1A », TPTHT120, 195,
197, 272, 274, 349, BIDTAF V) Itk B < F
#H ¥ D TIC(total ionchromatogram) & TBT,TPT
BErDFERAA V< 7S5 LR LI(Fig. 6,

7, 8).

30000
26000.
20000
15000.

10000,

5000
417
B4
" I\

15600 ‘ B

10000

000 A 18
6.13

o
{me-> "7850 610 6.50 7.0 7.60 8.0 850 8,00 G50 10.00 10:50 11/00 11150 1260 12,50 13.5613/80 14100 14153 15,0

Fig.6 GC-MS(TIC of selected ions)
chromatograms
A:Extract of yellow tail
B:Extract of yellow tail fortified
with TBTC and TPTC
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5g of ground sample

Coo

10mé of KOH/Bthanol
Standing for 30min.
homogenize

5 mf of HCI
Standing for 30min
15mf of Water

led Sample

5g of NaCl

10-15 ml of Petroleum ether
shake for 30sec.

Cen&rifuge at 3000rpm for 5Smin

| !
Upper layer Residue

10-15 mf of Petroleum ether
shake for 30 sec.
Centrifuge at 3000rpm for Smin.

Upper Hayer Residue

10-15 mé of Petroleum ether
shake for 30 sec.
Centrifuge at 3000rpm for 5Smin

| |

Upper Hayer Residue

Bvaporate to remove Petroleum ether

Sam

ple solution(5 mf)
4 mf aliquots

SPE cartridge(previously conditioned with 10mf of Petroleum ether)
elute with 15 mf of Acetone(remove acetone by nitrogen)
elute with 15 mf of BEthanol

Eluant
20ml of water

2mb of Hexane/Cvclohexane(l/1)mixture
shake for 30 sec.
|
Upper laver lower laver
2mf of Hexane/Cyclohexane(l/1) mixture
shake for 30sec.
I |
Upp%r layer Lower layer discarded

Extract
7T mé of 2.5%Sodium borohydride-Ethanol solution
standing for 20min
7 mf of water
standing for 30min

Collect 6 mf of Upper parts, and into screw capped tube
Centrifuge at 3000rpm for Smin

Strage at 5 °C for 3hrs.

Hex

ane/Cyclohexane layer was withdrawn and analyzed by GC-QMS

Fig.b Schematic diagram for determination of TBT and TPT in fish
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Bundance, Ton 179.00 u/u‘.w o 179.70F KeoGog D

814

w0 B-1

RV T 55 55 S5 553 555 5 70 £ 556 556 5,16 655 6.5 6 50 850 857 570 8.5 .50 75 740 7.95 7.0 7.4

3

> VS B8 55 5% 550 SN 570 650 6153 660 5.6 6,50 € 50 646 E.50 650 6.70 650 650 760 7.10 750 730 740

Fig.7 SIM-chromatograms of TBT
A-1:Extract of yellow tail
(monitored by m/z 235)
A-2:Extract of yellow tail
(monitored by m/z 179)

B-1 Extract of fortified yellow tail
{(monitored by m/z 235)
B-2 Extract of fortified yeliow tail
(monitored by m/z 179)

¥ & 8

HIROEBMEA S LA - by VEZFALT, &
FER GHIEHCBARNTTF) HOFHRZZLEYD

A EIT -1, SEIREA A V38 A S L2ER LT

TIVA Y MRBAHL— TV TR L, AlT—-F
BHAEAS DAL, TR M ROELS ) —)VE
BINOANFH Y/ vranFF (1 / 1DERICE -
THH L7 bDEKRIERIFZRF VYD LTS ) =)V
B TRFEL LT, MBLAERBREES A7 o< b
57 (MEBREESHE (GC-QMS)FHricftL
72. GC-QMSTHr L7z & 2 oFRmENEK G 5
g% Y TBTCRUTPTCA &4 1.0ug,4.0u gif
M I ETBTDOEE42.6% +19. 4%(N=3) , TPTDHE
AT5.9% £21.4%(N=3) Thotz. Fi, FEILE
F BRIEA GEPER) ZTBTCE LT0. 008 1
g/g,TPTCE L TO0.4ug/gd LT-.

undance VT AU {3070 o 34,70} RYSTITD

140

120

" B2 144
&0 418
& >

ime-> 13130 13105 13,40 13160 13160 1570 13,80 1580 14100 1410 1420 1430 14148 4150 1450 T4 14186 1485 T56 "
e 1320 13.30 80 1. 014:10 14.20 1430 14145 14,80 12145 1470 14185 14,90 1500

yyyyyyyyyyyyyyyyyy

50 N
ffime-> 13.20 13.30 13.40 £3.50 13,60 13.70 13.80 13,80 14.00 14.15 1420 4:30 14,40 14:60 14.60 14.70 1460 14.80 150

Fig.8 SIM-chromatogramsof TPT
A-1:Extract of yellow tail
(monitored by m/z 351)
A-2:Extract of yellow tail
{(monitored by m/z 349)
B-1:Extract of fortified yellow tail
{(monitored by m/z 351)
B-2:Extract of fortified yellow tail
(monitored by m/z 349)
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Rapid Simultaneous Analysis Method for Serious Health Damage Situations
Related to Poisonous Chemical Substances.

Tomoko OSHIKAWA, Taeko KOSAKA, and Takeshi MAEDA

A rapid simultaneous analysis method of 13 kinds of pesticides, medicines, alkaloids and
cardiac glycoside for serious health damage situations were examined by using GC/MS and
HPLC.

Except for digitoxin, these poisonous chemical substances were determined by GC/MS, and
the limits of detection were 10ppm of the concentration in food.

Digitoxin was quantified by using HPLC. When this was contained in curry, it received
obstruction with the elements contained in the food. However, digitoxin was quantified by this
method by cleaning up test liquid using a silicagel column cartridge.

There was few interfering substances when these poisonous chemical substances were analyzed
with a green tea, a juice or a soup as its food base.

In the case of curry, attention was required for identification and determination of the
poisonous chemical substances. Mainly, because curry has many components of the food origin
that caused interference.

Especially, as a very small amount of poisonous substance cannot be detected, it is necessary
to take as large a sample as possible for analyzing. And then, when a poisonous substance is
suggested by the poison symptoms, a suitable method needs to be chosen to analyze it.

To complete this analysis it took from 2.5 to 6.5 hours.

Howere, due to the kind of food and chemical substances, this analysis method needed more
time than written above.

Key words serious health damage situations, poisonous chemical substances, rapid
simultaneous analysis method, GC/MS, HPLC

FCHIC

199847 B, LR THEEBRIC L 2EMEATH
DRELL. PR TUNF MUY LOBASY, ¥
TUYAD Y — 0 UREHE EEE AR U
DERLTVS. EERICHEV T, 19984E12812F a
U VTHHAFICLZAFENFEEL, [EVEYE
BRETZEDHE & UTHELENNDS - 7-.

COXIALEMEDORAICL 2BPHERERICE
WTE, FRUEZONMNCECHIHTE 200 K%

BACLTHREICERE LIS,

ZIT, 4Tl REaRREERERICBT BE
KRR A B ITIT D 72, SRS L2 EEEOR
AREHEREBRONE T 2 T NVEERT B &I
Ufe. CHUTHz-TC, 40, RIEHECHEMRERL
DEERRUVEBE, BEYHERFICEL TGC/MS,
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HPLCEIC X 2 E Y « EBEICHOVLTRE L
e DTHRET 5.

RBRAG&E

1 SHEYMROEE - £ QUTES
BYEELT, JIEHEE-LIEIRKBETHED
HHROENF a vV THATOFAEIRFT IV
* RIART Iy, BHOREEHENIRODERED S DH
BEA LB MNIATPORATIZF Y A Oz
Fr, SRECIEEME L THBNLEASN,
A7) —LiEE-> TERAEINAAREDOSHE VF5
Y ZADOESAVF b F Y vERTOMGE L L. B
Wik 4 BEDERANEEFNRED, hFOFLHERE
IN, EYRIcB 22 EROLBRIE VS = XTR
Elt. Z0otb=aF v EA T =1 v HHETHEY
B& Lt

EERDIBRPBAICL ZhHEEEEL, BEF(H
YTV L BRENIVIF V) EREER (U7

¥R h  EREENVY Y KUY Y, T2 NE
F =)  REGEER (T MTI) TV &,
BEAODBVEREITSFA U - AV IINVERENY
B L L TOWmORET%iT > 7(Table 1) |
A '
BHMHBDTE WA L —, BAINETHEN S
BYa—2, K BV TEREREE LA #
DEF00g F WML EREL, PERITE UK
sAESEICEM U, FMBR Y a=F v « A¥a
ZFv, MITVUSLA VFIFVUIELug/ g,
ZDMIZI0ug/1 g & L. BEEEIEREED,
EEMLFERBRE L EMRY BB IhTHW AR E L.
FaAZFy e A AZF BV TIIhER LB
BoWwmH TN, hHERE L TORENI WD
BFERDO L /10%xpHFEREE L. V¥ M FV BV
TREERE L TRLEICEON TV AEARD LR
%, VT7E/RL, MUTYVILARZODWTILEROXEA
BrhEHEE LIz (Table 2) .

Table 1 List of chemical substances which analysis method was examined .

Chemical substances main components i trade name -
: generic name
pesticide malathion : malathon
. methomyl i
medicine hypnotics triazolam  Halcion
tranquilizers diazepam : Horizon -« Cerine
phenobarbital . phenobal
analgesics acetaminophen : Calonal
phytotoxin Alkaloids hyoscyamine « scopolamine : Datura
aconitine . mesaconitine : Aconitum
caffeine « nicotine :
cardiac glycoside(s) | digitoxin ' Digitalis
Table 2 The addition quantity of chemical substances to food
toxic doseb® Concentration »* Added
(mg) (ug/g) (ue/g)
malathion 369/kg (mice) 92250 10
methomyl 50/ke (rats) 12500 10
triazolam 0.25 1. 25 1
diazepam 2 10 10
phenobarbital 30 150 10
acetaminophen 1000 5000 10
aconitine 0.3-0.4 1.5-2.0 1
hyoscyamine 10-60 50-300 10
caffeine 500-1000 2500-5000 10
nicotine 4 20 10
digitoxin 1.2 6 1

x:Concentration to cause food poisoning when the person who has 50kg weight

eats 200g of food.
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3 HAE-HK

e Y ERE - EERRA, BRI
B - BIRERR

HE: 72 b= M) N-HPLCH VIFlz-—F
WV, ZanriVvh, T by -BERBH H-—-HFYy
UHS L TaY VN, Y HA I, 0DS~C18(1000
mg) @ J &WitHl

;] &

1 fEmbh ool GIBRAERORARD RURIERE
SR RIEICOVWTRFig. 1, RESICAENIE
#E¥) & Table 3 1TRT.
BECHIREEOBRY: « ik - SHEEMORY IR
HoKBEB O T —FIVBICHBIT L., s hicz—
FVERIBEZHEUTT & F= MY SED, W&
NOFIFVUTHEBEIE VIS NVAS LA~
PY o OTHEIL .

TaAZF - bARXFTIVREDT NI OA NI
BIERMTH 1207V ) RGNS 7 oo kb

Homogeniged Sample 1-10g
5%Na.S0, 10054

dil. HCL(1 —5)105¢
Ether 100 5/

shaking and then extraction (1~2times)

LBIzBIT L ..
BB IBETAEEEE®R T2, BEHE. 52
WD L, GC/MS,HPLCIZEA L7z

2 EEROBIESE
E LI EERCRIESRBGIC DWW TETable 4,
5{TRT.

BRRUEZR

1 REOFENE

KRB DFE, BULHBORNEEZRD S &
BEELY., BEDPEEROEIT e THATH B,
PEEREET 2 EYBNEEOBELEM O
T T BARENMEVFEL, FEHRRENDS WV &
RIETERV, SEIOREEEYOHRT, TI=F v,
AYa=F, NITVSAR] gDENBTIIME
ICLERGC/MSANRY MVEBBZENTET, R
HEZE£ T30, ThoDEYITK - 7:SIMEET
ST BREBEND - 72 (Fig. 2) .

Ether' layer(A)
(Distribution with acetonitrile)
{Refinement with silicagel cartridge)

Dehydrate
Evaplrate to dryness
Dissolve in Aceton
Test solution for GC/MS
Evaporate to dryness

Dissolve in Mobile Phase

Test solution for HPLC

Chlorof orln layer(B)

Watell' layer

| CHCl:1005¢

shaking and then extraction(1~2times)

Watel layer
’ Dehydrate

Evaporate to dryness
Dissolve in Aceton
Test splution for GC/MS

Evaporate to dryness

Dissolve in Mobile Phase

Test solution for HPLC

Fig.1 Extraction method and measurement method(Stas-Otto method? - 2)
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Table 3 Chemical substances included in each layer

layer example of chemical substances

Ether layer(A) hypnotics (barbiturates)
analgesics (acetaminophen)
pesticides (organophosphate,organic chlorine and carbamate)
tranquilizers (diazepam)
digitoxin

Chloroform layer(B) Alkaloids (aconitine - mesaconitine - hyoscyamine - scopolamine -
caffeine - nicotine)

analgesics(antipyrine - aminopyrine)

Table 4 Operating Conditions of GC-MS

Instrument :Hewllet Packard GC:6890 MS:5972

Column :DB-1 30mx0.25m X 0.25 ym

Column temp :50°(2)-25°/-200°(0)-6°/-250°(0) -10°/ -300°(25)
Injection mode :250° Pulsed splitless 20kPa 1.2min

Ionization :E1

Carrier gas :He 0.9 g¢/min

Table 5 Operating Conditions of HPLC

Instrument ‘SHIMADZU LC-10A

Column :Inertsil ODS-3 4.6mm*150mm
Column temp :40°

Detector :SHIMADZU SPD - M10A(210,235,245nm)

Mobile Phase :A= H,O : CH.CN
B=0.01M phosphate buffer (pH3.5):CH,CN
digitoxin A= 1:1 aconitine.mesaconitine B=7:3
hyoscyamine » scopolamine « caffeine B=9:1
Flow rate :1.04f /min

Sample 201
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Fig.2 GC/MS chromatograms of juice extracts(SCAN)
(a)Chloroform extract of spiked juice with standards at 10ppm

)Chloroform extract of juice :blank

JEther extract of blank juice

(b
(c)Ether extract of spiked juice with standards at 10ppm
d
(e

)Standard solution(Concentration:each 10ppm)
Peaks 1:methomyl 2:nicotine 3:acetaminophen 4:caffeine 5:malathin 6:aminophyiline
7:phenobarbital 8:hyoscyamine 9:scopolamine 10:diazepam 11:triazolam

12:mesaconitine 13:aconitine

2 GC/MSIz & 2EEYIHMREK
BEREEYERET 54, Fig. 1 ITREWImE L,
KBMBESZ OV TGC/MSTHHTE 3 O —BI T
3. PIZEF+ XY EV S LBIOBERPEY 2 —
AEIBUMBATHOWRE L1223 bD0H 31541,
Fig. 20X IcBRiIciEALNEWE—225 1
TS5 Y —TRETZZEITL - THENESICHED
BENAETH S, LML, HL—ZoFEBIN:D
DITHRENEL, TRTOE—72RFLLTL
KOIWI EILED, 1, EROBRNES &EEY
NaEEI N, REOIHITIZEBBAENRD B, HiT,
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Fig.3 HPLC chromatograms of standards solution and curry extracts

(a)Extract of blank curry

(b)Extract of spiked curry with standards at 5ug of hyoscyamine, scopolamine

and caffeine
(c)
(dExtract of blank curry
(e)
(f)

amount of curry taken :1g

c)Standard solution at 5ppm of hyoscyamine, scopolamine and caffeine

e)Extract of spiked curry with standards at Sug of aconitine and mesaconitine
f)Standard solution at 1 g(equivalent to 1y g/g)of aconitine and mesaconitine

Mobile phase (a)—(c)B=9:1 (d)—(f)B=7:3 (" B “ was the same as B in Table b)
Peaks 1:scopolamine 2:caffeine 3:hyoscyamine 4:mesaconitine b:aconitine
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Fig.4 Effect of clean-up by Siticagel cartridge on HPLC chromatograms
(a)Extract of spiked curry with standards at 4ug of digitoxin without clean-up

by silicagel cartridge

(b)Extract of unspiked curry after clean-up by silicagel cartridge
(clextract of spiked curry with standards at 4ug of digitoxin after clean-up

by silicagel cartrige
Peaks 1:interfering peak
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Radioactivity Monitoring Data in Miyazaki Prefecture(Xl)

Tomoko OSHIKAWA, Kimio NAKAMURA, and Takeshi MAEDA

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

1988. In this paper, we are reporting the radioactivity survey data from 1998.

Gross 8 radioactivity in rain samples collected in Miyazaki Prefecture were at a usual level.

We detected Cesium-137 in soil,green tea and a full one day ordinary diet by gamma-ray

spectrometry.

However, these concentrations were at the same level as other prefectures, and the same as

in an ordinary year.

The range of the environmental radiation dose rate in Miyazaki Prefecture was 25.6-56.9 nGy/

h'using a monitoring post and 50-68 nGy/h using a survery meter.

This data is part of the radioactivity monitoring data consigned by the Science and Tachnology

Agency.

Key words : radioactivity, gamma-ray spectrometry, gross 3
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Tabie 1 Gross 8 radioactivity concentrations in rain samples collected in Miyazaki Prefecture.

Me ok o 2 B £k B CE BB KD

®® ok R MEt RE B E (Bq/1) AEBTE
O m ME M REE R EE (MBa/kn®)
K104 48 289. 7 11 N.D 1.7 6.0
58 302, 7 13 N.D 2.5 9.6
64 673.5 13 N.D N.D N.D
TH 153.7 5 N.D 2.0 26. 8
8A 14.5 3 N.D N.D N.D
9A 238, 2 11 N.D 3.0 7.1
104 510, 2 11 N.D N.D N.D
118 34.6 4 N.D N.D N.D
128 27.3 4 N.D 1.4 4.5
FRR114E 1A 32.6 3 N.D N.D N.D
2H 76.5 5 N.D 2.3 83. 4
3H 358. 9 15 N.D 2.2 28.8
£ M @ 2712. 4 98 N.D 3.0 N.D ~ 83.4
BEEITHREEROME - 297 N.D 7.1 N.D ~129.2
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Table 2 Analytical results of gamma-ray spectrometry for environmental and dietary samples
collected in Miyazaki Prefecture

137Cs AIEEETO  FOfikH
ERIFEEDME BEIFMOMBE AL B

BB E RRBE . BREA RN e nEm REE A A
KRR Z B th H10.4 ~H11.3 4 N.D N.D N.D N.D mBq/ of
B T ¢ ” H10.4 ~H11.3 12 N.D N.D N.D 0. 095 MBq/ ke
Bk sEOA ” H10.6 , H10.12 2 N.D N.D N.D N.D mBg/1
+ 05 1+ T Hi0.7 | - 5 7 .............. 7 8 ........ 9 1 ........................ Bq/kgé’z}i
271 562 660 MBq/ ke
% 5-20cn p " TR 68 o8 Bu/ke Wt
968 787 1120 MBq/knf
* ” H10.8 1 N.D N.D N.D Bq/ ke¥fk
L N 33 = # a7 H10.12 1 N.D N.D 0.04 Ba/ ketk
£ kvLyE v v 1 ND XD o008 By/ ket
* JIiEgH], #RiTH H10.5 2 1.6 1.9 0.2 2.9 Bq/ ke#Z¥
& ) & R E H10. 8, Hi1. 2 2 N.D N.D N.D N.D Bg/1
H &% & BEig, =TRET  H10. 6, H10. 12 4 N.D 0.063 N.D 0.15 Be/ A+ B

(N.D ; HEUED Z D2 DS (SRR

Table 3 Environmental radiation dose rate in Miyazaki Prefecture

T Yy 7HRRFOGy/h) F-XNA A —F

#l & & A

RIEE BRSHE THE (nGy/h)
S RK104E 48 25. 8 56. 9 27. 17 50
58 25. 8 39.6 27. 7 50
6 A 25. 8 46.3 28. 2 68
TH 25. 9 49.5 27.6 54
8 A 26. 1 39.0 27. 4 52
9H 25.6 48.6 27. 8 56
10 A 25, 7 44. 4 27.8 50
11 8 26. 1 43.6 27.5 50
128 26.1 42.2 27. 3 50
FR11E 18 26.0 47.1 27.3 50
2H 25. 8 50. 8 27. 4 50
3R 25.6 52. 4 28.6 50
£ B # 25. 6 56. 9 27. 7 50 ~ 68
MEEEFTO
25.6* 55.2* 28.0* 50 ~ 58**
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Investigation of Acid Rain in Miyazaki Prefecture
— Observations in the 1998 Fiscal Year —
Otoyuki YAMADA, Kazufumi YAMADA, Masayuki HIRASAKI, and Yoichi YUGE

An investigation of acid rain in Miyazaki Prefecture was successively performed also through
the 1998 fiscal year even with a decrease in the number of observatories from 5 to 4.

The annual mean pH value of the year showed 4.71. The monthly average pH value of the
whole sample varied from 3.68 to 5.89. The low pH values below 4.0 were observed in December
at Wanitsuka and in August at Miyakonojo. Those values were 3.68 and 3.86 respectively.

The total deposition amount of ionic components of the year was the lowest during the last four
years at the same 4 observatories. The average NSS (non sea salt) content ratio of the year was
23.2%. The ratio of NO,~ /nss-SO,?-, with an average of 0.33, varied from 0.26 to 0.52. The ratio
of (NH,*+nss-Ca®*)/(NO, +nss-S0,%") ranged from 0.48 to 0.94, with an average of 0.66. The
amount of the neutralizing component NH,* exceeded that of the other component nss-Ca?* at
all of the observatories.

The detection rate of F- in the samples showed higher value(70%) compared with that of the
last year. It could be yet regarded that the deposition amount of F- correlates with that of
“volcanic nss-S0,%~” (nss-S0,2--NO,").

Assuming that the ratio of nss-S0,2- /NO;" is equal to unity in the noneruptive states of the
volcano Sakurajima, the average ratio of the “volcanic nss-S0,2~” to the total nss-S0,%~ was

estimated approximately to be 67%.

Key words : acid rain, pH,anion, cation, deposition of ionic components
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lonic deposition(x. 05meq/m")
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BB KILDWEK - BRFEEBIIRTER & 0 138 267
BRI TED, KA ROEEDV EDEEL
oh3 F-oRMEEII6IES - 72, EfE LTIE
B RANEE - P2 7o OFIHEE L 0 bW B
HTBEF ORBEIGTRSZET0% EELF—D 4 #H
RIZ2OWT, 195ENSOF-oRRERBXLD
WK - RO & DE{LEFig. 8 ITRTHN, D

BVHERBERIEERIC S Z D LRTLINTHS .

nss-SO, 2~ DN D DA DK BED KIEH I LD
FRINTVBEDTRBVNEND Z &2V TS
NETIRDINTRIZEIATH BN, 2EAETR
BSOBENHAEHET2OHEITB LT, Kl
Bk Dnss-SO,2-OREFHEE LT, HWABiDnss-
SO0,2/NO NI 0icFE LW EEL (o2 LIk
MOEELT) Z&ickd, kilfk SO2= £
nss-SO, 2~ — FEME K B D nss-S0,2 =2 nss-S0, 2~
(NO; X1.0) OREZBWTHBERRUZDEANE
HINTWa, RIUAERICIORERN 4 HIAICBT 2
SEEORIICOVWTHEL TAL. ZORRICD
WT{dTable 1IcRd EEBD, 2EHE Tlinss-
SO, 2~ D#I6T%(T-S0 4 DHI58%) 2 LHDBFER L5 »
fo. LTAT, HEEHSICL 550, DRI
2D BEEITRZORANKILEDSO & E D ED
BEHTZELBZEHZAO0NBDT, KLUDOIEE K
2B} Bnss-S0,2/NO, #1.0& LTLHiSRIcERd
BT LIZDWTI, £9LdLEMcRLHERD 2
CERETIRRONEELONE, RAIT, Yk
BRIRPTSLATIC BT 5 5 A ~10A Eo$EO WL
IZDOWTHR(NE,E,SE) D f\a] B Dnss-SO,2-/NO,
EEEH L THIEZA0.70~2. 15 (FETL. 28)
DNEOBEDHBENBON, BT LHLUGEICE
RLTWIE, I5IL, FIAE, KBNS OEEL D
B0 &H2IZb0b o FERICE VTR A LMEDNss-
SO DEIEINTLR EFLIE>TVWB I EMD bEFT
B 7inss-SO, 2" DMBFIC L 3EENE L ONB, &
7o, T®nss-SO,:/NOLAEFHATAIEETH, FE

Table 1 Volcanic nss-S0,%- content(%)in Total
nss-S0,2%-

Observatory | Nobeoka Pref. Inst. | Wanituka | Miyakonojo

Volcanic

nss-50, (¥) T1 | 48 72 74
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MK EFDnss-SO, 2~ DHIZ K « BFEAEHIVE
HOBHIcED{nss-S0,2bBENTVEES L+
7HBDT, HEKLELTELEERE & oy
HIALEBIR O RO RFEF ORI EEHZ DWW TS
N7:nss-SO,2 /NO,DEAFERTEZ ENHEE L\
EEZONBN, LBL7-EB0—EEEZN - TV
WOTE 6T, BETLTHBREND B,

—%,Fig. 7, Fig. 8, IcAohdEBD F-oit
EE Enss-S0,2 K% Unss-S0,2—NO, DIt & BRI
CicF-oii#le LB KLOES (8% - mkm
B M bHEBEBROFEEZRZ LN TE B, 54,
6 AKRUI0A OBNENS WA 2B ISHE 0B
BIRIENEDBEVWHDEZELTENWTHAS.

Monthly deposition amount of F.

N03 and [nss-S04-NO33 3
50 - :
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Fig.7 Correlation between monthly deposition
amount of F-, nss-S0,%~ and [nss-
8042——N03_]

Voleanic Activities of Mt Sakurajima
and the Detection Rate of Fluorides
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Fig.8 Annual change of volcanic activities of
Mt.Sakurajima and detection rates(%)of F-
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BaEEE U KLoEE >\ T k& DIz
BIENFTEZLDOEEZ OGNS, 727, F- D
B, TOSERVBODTHETHB:DICRE - E&
ICHREEDES T &, Lizhi- TSRk Gh o
BOEBIIOVLTE, BEMET UEENKEKS
BEERH 5. JikL725H, 6 ARUI0AOBFRED
ZVAOHBBRET O EN—RHICKE T3
LENEZOND, A%, ZDRITOWTRERGE
OHEZITY, F-ORERD OB K Ltknss-SO,2-
DEFEROEENPHENE IR L THB L bk
BTHAHEEZOLNA.
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Studies on Qualitative Analysis of PCBs in Insulating Oil by TLC Method

Ken’ichi KOHNO, Noritaka TOMIYAMA, Koichi SEKIYA
Takayuki SUGIMOTO, and Kazuko KAWANO

A method of thin layer chromatography(TLC) was studied for the qualitative analysis

of polychlorinated biphenyls(PCBs) which was used as an insulating oil of transformers and

the like.

Silica Gel 60 F 254 plate (eluent:n—hexane) and RP-18 F 254s plate (eluent:methanol/water/(9
5/5)and acetonitrile/methanol(5/1)) were suitable for analysis of PCBs.

PCBs's spots were confirmed by radiation of ultra—violet ray on the TLC plate which contains

fluorescence indicator.

Detection limit of PCBs in insulating oil by the method was 1.7%.

Qulitative analysis of PCBs by TLC was a practical method and conducted within an hour.

Keywords : PCBs, TLC,insulating oil
FC®HIC

PCB GRYMILET =z =)V) 13, BiEth I
HThHD, EVEBEESEDTEL, HoBEEEN
HBLFYETHSZ ENPOMNIIE s Totedd, 1974
£ (IBFM95E) FTIcBIE, MACHEBCR CRAIRE
EEhTVwa, $£7, 194ELEHICME ST, PCBR
FERHINTVAEERSORARKBELTEY, Bk
BEICRAT A LIk DIEREAFETE 3.

PCBIIE 7 =z ZVICHEFRNER L - BRILAEY T
D, HRNII0EENHoN TV, EHITH
NIKPEEROEBEFE(PAH) %2, MBS
XHPLCETHRIE LERY 1o, HAERELEE
g/ n< bS5 78 QOUF, TLCEERT) ok
DPCBHOBIE T E BB R SN D T, #&
P OPCBICIERAZRA . 14k, JIS K 0093 Cid,
THEPKIcPCBAB I SN fiE, TLCESEY Itk
DHERTEZENEDOLNTVS,

F 1z, YUFRICBWT, EEROKBZHOMLID, K
REFIC X 2HBMORBHERFICEL, PCBEEF L

TLANEDPDOREAERT ABEND - 12D T,
TLCEIZ DWW TR L RROBELRET 5.

7 &

1 HERUEREOFHR
PCBOEAER 3RO A % 7 v W(KC) &R L1,
=Z¥ALE 7 £ =V (KC-3800) , Mig{kE T = =V
(KC-400) , FE(LE T = =)V(KC-500) , ~ifE4k
E7 = )V(KC-600) :¥— LA L Bk
n—-~¥4¥4r, TFVIL—-FN AF¥/)—-N, Tt
b= b YV BEEERRA
PCBO#E# ¥ :KC—-300, KC—400, KC-500, R ¥
KC—-60001000mg/1 ~NF+ VK AR TR,
PCBOERSIEAEHK 1 (MPCB4000mg/1): H AT &
REAEIZKC-300, KC—400, KC-5005% ' KC—6000D
1000mg/1Dn—~~\F 4 VIEKE L2 1 mldT O, &
KA 2R EMT T 1 mbiT B,
PCBOESE K 2 (PCB20000ng/1) : HEM
% HEE ICKC-300, KC-400, KC—5005% ' KC—600

BREMERKER
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D10000g/1Dn~~\FH VIEKEZ 2 1 mf$ DD,
BRA RER X TO. 2nliz B
TLCRUHPTLCY V—1bt : ANV IHOKRD 3R
A
OTLCT VI v—F, Y UAHFN60 F254 (BEO. 2
mm, 20 X20cm’%6, 6 X 11, 6emiZ YWY U THRER)
Q®HE/— NHEHPTLCHS AL V—b, YUAS
JV60 F254 (B0, 2mm, 10X 5 cm)
@TLCH S X7 L — b, RP-18 F254s (JE/EO0. 25mn,
10X 5 ¢m)
2 MRHOFR
HaiZih20~400mg Zn—~\F4 VTR L TI0mic L
7.
3 BB
On—-~FH v
@On-~FH v/ ZFVI—F IV (80/20,v/v)
@7 b= MY/ A )=V (57 1,v/v)
@A )=/ 95/ 5,v/v)
4 BRRUVEE
HHEHRMNTARE S5 AMEMERIZw 70
YUY (5 ul $HEIZEAR, NIV b oitED
BRBIE - VS RBUER Y v — L (9.6X1L 2cn,
E&D
UVB A3 8B TLC/SPRAY # ¥ > /X — TLC-
UVE (Hi5E3650A R 025364 ), B sl e
5 TLCO#R{E
(1) TLCXiZHPTLCZ L — hicPCBOEH#H K
HHEEMEX <A 700 Y v OTHRMN L.
(20 TLCXRRHPTLCY U — b % BB 4850 X
i EohT, EREICIDERLU.
(3) EMKRTHR ARoLRICHZDY, BEL7:.

Table 1 Details of the insulating oil

£ A B Akt A B 0B E
’ & 0) p { @“ { .
b5 EHHEH

BIEKRTIBD K KIC LD
97, 4, 10 | 4B | ZESROERMREL
ToKEBEEK

HOEX B HrEiE (1973
94, 2. 22 | #ERC ;%) DRLGTITRE D HERR
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4 UVSYTTFT, AAy b2HEAL, HE-IFT,
soEk L 7e.
6 HeEalE

BRESHEIZERICERIN T (34
T, Tablel iZRL 7,

RRLER

1 YYAFIL60IEBPCB (A7 1V) Ok
VYA INVODOTLCT L— b (BBIBEIIn—~F
4 V) WL BRERRAEFig. 1 ~Fig. 2 1ZR L 1=,
Fig. 1 {3#B4& L 7:PCB(KC-300/KC—400/KC-500/
KC-600=1/1/1/1, %&#1000ug/1,#8PCB& LT
4000mg /1) & #@gim A D= R LTz, BE& L /PCB
E3EDARyY 2R 7z, Fig. 2 3PCBDOREHESI
(KC—300, KC—400, KC—-500, KC-600) , IB& L 72
PCBRUBKOMRERZR L1z, Fig. 2 DKC-300
DG, TOZARy Mz EDOXRy LD -DOPEVE
BERLIDT, DHOPRTVEIICELEDORL
7o (tBDKC-400% HFEKR) . Fig. 2 DERI S, &
& L7PCBOXRy Mg, THhSHKC-300, thz
ZHy MIKC—400 2 KC-5000EH, LIZKC-600
LEZONI KC-30%5D&A X7 a—ViZ 2 HD
ARy PR ONT, Table2 iIZR8F &% 0, PCB
(Ax7 o) BEEOERBRE T = —VOREY
THH, XXy MIEFRORV 2EHEOEXREB®R
E7 2z RLTHAEEEL LN, 2D, KC-
300DBA, P72 (BHEE0%),5 b
S/mub7 2=V (E28BDETHY, F 57
noE7 2z /Vid—F EOARy b EHEESINS. R
HEmREALEA LIcBE Y/ — Y EHPTLCY
V—b YUAFNE0DRETFig. 3 RUTFig. 4 105
L7:. Fig. 3 Off, BE&L/KPCBO4EE, Fig. 2
ERRICIBORARy bR Ui, BREBEEI n-A
FHU/ZFNI—FIV (80/20) DEE(Fig.4) ,
B&LIPCBIR1IBEOREY bTHD, gL iZ
BRICRHEATRL, BUISEETEEI -7 Bk,
TLCTLV—}F Y UHFI0IZBNTH, n—~FH
v/ ZFNE—FI)V (80/20) REBEOERER LT
2 RP-18 (##%R) IcLBPCB (WXx71l) D
Py
VYA NOBHRER (VS5 ) —IVE) R{LFnm
LT, C-18%2 AL BERI A TOTLCOH %



Fig. 5 RUFig. 6 1277 L7z, Fig. 53, PCBOEERI

(K C—300, KC—400, KC-5005% ' KC—600) , B& L

7:PCBRUHEZIMA DANTFERTH 5. ERHO%

- WPCBT, REELVNS S, NERFRD ¥ U 71757160

(Fig. 2) LBONEFZR LTz BEBEE, #5 /-

W/IK @5/ 5) DENTRIMN=NYNV/ X5 )=
(57 1) XOPCBN& L BEtI Nz

Fig. 5 T, SEDERERE T 2 = HBRD S
h7z. BALKPCBORHEy FTiE, FTHoHKC-
600, KC~500, KC—400, KC-300DMETH 0, —&F.L
DAFy MIVIsna T 2o VEHES N,

3 HHORIERHER

3 B DM RIER % Fig. 7T ~Fig 121k L 7=,
Fig. 7 & UFig. 8 13V #4160, Fig. 9 R UFig.10
LAY — VI EHPTLC Y Y A 7, Fig 11RO
Fig.12idRP-18D 7 L — N TH 3. LI hoO#igh
bPCBOR Ry P ARSI LD - 12,

THBHKFORVEIE T = 2 VORBRED 1213,
UVIiCE DR LTV — Mz, I 52302 BIUVER
g, WHEESRO LY ) —IVEKEBEL, BOUV
R 1| FRICERT B HENRINTOVAS, Fig. 9 &
UFig 1107V — Mz, LiRd305EUVES / iHE
By )~ VEROBBUMEEEBL/ERES
Fig. 10 UFig. 12125 Uiz, Fig. 9 RUFig. 1104
MADZRy bI, LEEOBEICEDERLIZDT,
BERERIEEW TRV ERH LN - 12, Fig.1l
D& S, PCBICER L P WALEIC AR v MVEIE
INBBFAEI, BHLUHRHETH -1z,

Fig. 1 ~Fig. 1405 b, REMIETLCIZONT,
PCB (7% 7 0V) ORHEZEH L I-4ER % Table
SIRLI:DT, SHBOBETF—5 L LTHERAVE
EXARR

ik, TLCETHERT 5156, ENOEENSVR
BEHGT (BRELT, HYBET%L L) TH,
TLCF L — bD YU AHFIVEDFERNELLBED
N30, PCBOSEENRRIZIEA - &, RIEICE
ENRDONEZDT, +HIREENIBETDHA.
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4 PCBOR/MRHE ERIHRA

TLCEEIZ L APCBORBR/MEBEIC ODWTHRE L7
(Fig.13% U'Fig.14) ,{RA L7:PCB(KC-300/KC—
400/KC~500/KC~600=1/1/1/1) Tii, &PCB
& LT800mg /10l DB I BT, REy bETER
T&/, RPCBOH/MetHEL, TLCAL—F Y
714 V60(Fig.13) DBE&1600ng , BHE Y — v 1 %
HPTLCZ L — b ¥ U A4 60Tid320ngTH - 7=.

AHOBRNEELTYYASI60IE2 1 1, B
V=V EHPTLC ¥ Y A4 06003041 1 TH - 1=
B, TRONS WREOHIB/ MHEIINE D -
7z,

BHBRE LTFig. 2 D4, 4.6%#GH/n—~
FYURRAERMILTVWADT, B2 HEIZHER
LTWA I EIc 3. MPCBORIBAE, /MR
HBEXFREBONTHELES, L1508
niz. SN, BZMOFFRERIZO>WT, +a715K
HELLE-h, WIhitt X, GC-ECDED &
IICEREICRETALRIERL BETHS.

5 TLCE:&EMDBEMRERIC & BHER

Heigih B ORI & 0 ) OKBEHEBEBORHE L
TeERITIE, ROWERSREERL . BHOLE
ARE (1 nlOBEBREAFR) U7FER, 0.88 (21°C)
AR U7, PCBOREIZL 4 (30C) ¥ THhH, K&
R Tz, &7, FT-IREEIC K B FRABRIL R~
7 PNVORBEER LI, PCBEREBEEARL
7z, FHOREL -THROPKBROFENIKIZOWVT,
GC-ECD#? 12 & 3PCBORIEAEM L7, PCB
R Ihidh - 7e.

Table 2 Content of chiorinated biphenyls which
substituted chlorine for hydrogen in
Kanechior¥®

unit:¥
kind di- tri- tetra- | penta- | hex- |l total
KC-300 17 60 23 1 - 101
KC-400 3 33 44 16 5 101
KC-500 5 26.5| 55 i2.8 99.3
KC-600 - - - - - -




&0
A
'S 4

@88
549,
oo

- 00Q
CCo
QOO
OO0

e . IS .~ ] R g . - - & N .
RN N IO S N S R S
Eluent'n-Hexane Eluent n-Hexane Eluent n-Hexane
1 Mixed PCBs 1 KC-300 2 KC-400 1 Insulating Oil A

(04%, 2u 1) 3 KC-500 4 KC-600 (1%,07 & 1)
2 Insulating Oil A (1~5, 05%24u 1) 2 Mixed PCBs (0.4 %, 0.7 » I)

(4.6%,2 u | ) ‘ .5 Mixed PCBs 2%,2 u ) ,

: 6 Insulating Oil A T
(4.6%,2 1 1) . Fig: 3 HPTLC plate

Fig. 1 Silica Gel 60 F254 Fig. 2 Silica Gel 60 F254 Silica Gel 60 F254

% 8 9 g

- [2 - - ~ [ [ .- - e 4 .
2 345 6 1 2 3 45 6-
Eluent n-Hexane/Ethyl Ether =~ Eluent Methanol/Water Eluent Acetonitrile/Metanol
(80/20, v/v ) (95/5, v/v) (5/1.viv)
1 Insulating Oil A 1 KC-300 2 KC-400 1 KC-300 2 KC-400
(1%,07 | ) 3 KC-500 4 KC-600 3 KC-500 4 KC-600
2 Mixed PCBs (1~ 4, 05%, 1 ) (1~ 4, 05%,1 1 1)
(0.4 %, 0.7 1 1) 5 Mixed PCBs (2%,1 u ) 5 Mixed PCBs (2 %,1 ¢ |)
-.. 6 Insulating Oil A . 6 Insulating Oil A
Fig. 4 HPTLC plate (46% 1 u 1) (46% 1 1 1)
B Silica Gel 60 F254 Fig. 5 RP-18 F254s Fig. 6 RP-18 F254s
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QCO

1 2 1 2

Eluent n-Hexane

1 Insulating Oil C
02%,5 ¢ 1)

2 Mixed PCBs
04%,5 u 1)

B e N A ™3

n-Hexane

2 KC-400

3 KC-500 4 KC-600
(1~ 4, 05% 12 u 1)

5 Mixed PCBs (2%,2 u )

6 Insulating Oil A
46%,12 ¢ V)

Treatment of UV Radiation(30

Eluent
1 KC-300

mins.) and Spraying of Nitrate

Silver Solution
Fig. 10 HPTLC plate

Silica Gel 60 F254

0
cO

LY & [ «

1 2 1 2

Fig. 7 Silica Gel 60 F254 -

Eluent n-Hexane

1 Mixed PCBs

" (0.4 %I, few u 1)

2 Insulating Oil B
(0.2%,few u | )

Fig. 8 Silica Gel 60 F254

UQOD

5 6

Eluent Acetonitrile/Metanol
(5/1,v/v)
1 KC-300 2 KC-400
3 KC-500 4 KC-600
(1~ 4, 05%,12 ¢ 1)
5 Mixed PCBs (2%, 1.2 ¢ )
6 Insulating Oil A
46%,25 u | )

Fig. 11 RP-18 F25ds
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Eluent n-Hexane
1 ‘KC-300 2 KC-400
3 KC-500 4 KC-600
(1~ 4, 05% 1.2 & 1)
5 Mixed PCBs (2 %, 1.2 )|
6 Insulating Oil A
(46%, 12 u | )
Fig.9 HPTLC plate
Silica Gel 60 F254

Eluent Acetonitrile/Metanol
(5/1,v/v)
1 KC-300 2 KC-400
3 KC-500 4 KC-600

(1~ 4, 05%, 12 1)
5 Mixed PCBs (2%, 1.2 u 1)
6 Insulating Oil A (4.6 %,25 1 1)
Treatment of UV Radiation (30 mins.)
and Spraying of Nitrate Silver
Solution

Fig. 12 RP-18 F254s



00

Eluent n-Hexane

1 Mixed PCBs( 4mg/)

2 Mixed PCBs ( 80mg/l)

3 Mixed PCBs (800 mg /I).

4 Mixed PCBs (4000 mg /1)
1~4, 2 p |

5 Mixed PCBs (2%,2 n 1)

Fig. 13 Silica Gel 60 F254

Eluent n-Hexane

1 Mixed PCBs( 4mg/l)

2 Mixed PCBs ( 80 mg /1)

3 Mixed PCBs ( 800 mg /1)

4  Mixed PCBs (4000 mg /1)

1~4, 04 | ,

5 Mixed PCBs (2%, 0.4 n 1)

Fig. 14 HPTLC plate
Silica Gel 60 F254

Table 3 Rf values of PCBs (Kanechlor)

Number Kind of TLC or Eluent R value
of Fig. | HPTLC Plate KC-300 | KC-400 | KC-500 | KC-600 gé’gzd
Fig. 1 Silica gel 60 F254 | n-Hexane 0.54
0.49
0.43
Fig.2 Silica gel 60 F254 | n-Hexane 0.47 0.47 0.49 0.53 0.53
0.42 0.42 0.44 0.47 0.48
0.42
Fig.3 HPTLC plate n-Hexane 0.49
Silica gel 60 F254 0.44
with concentrating 0.39

zone
Fig.5 RP-18 F254s Methanol/ 0.57 0.52 0.44 0.43 0.56
Water(95/5) 0.52 0.44 0. 38 0.36 0.50
0.44 0.30 0.43
0.36
0.30
Fig.6 RP-18 F254s Acetonitr ile/ | 0.54 0.50 0.45 0.41 0. 48
Methanol (5/1)
Note 1) The underlines spots showed dark color.

2) Mixed PCBs*: KC-300/KC-400/KC-500/KC-600=1/1/1/1
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AR OREFRIZEWT, PCBAMEH I TW 3

AHERD'D BHAITE, RAUCKRERENLETH S,

TLCHE T, #BHiz oW T a4 SE &
9, BEIZ (W1 EHELIA) PCBOREMNTEET
H otz

TLCETE, Y UA4 60 F254 (BEIASE : n
=~NFY V), BHEFZORP-18 F254s (BRI :
AZ ] =V/K@O5/5) , TR DYN/ XY ) —
W5/ 1)) MERTET.

TLCHEAZ & 24P OPCBORKRIRRIL, 1.7%
ThH-71.. IORKMBOPCBORBANEL T 21
A2, GC-ECDENIZGC/MSIEIC & 2B INEERD
ETH5, TLCHEIL, #@MmhDOPCBOEEZEREIC
BETIHABREE L TERTH .

X L2

1) ROt EBRERTRRRSE BT
RiE =HEESD) L1617, 1990

2) JIS K 0093 - 1995 : Ti#Hikdho R Y E{k
7 = ZJV(PCB)DRE A, 0H RS
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Seasonal Fiucutuation of Water Quality and Estimated
Value of the Environment Based on Zoobenthos
—At the Upper Part of the Sakatani River and the Branch Around the Nichinan Dam~—

Koichi SEKIY A, Takayuki SUGIMOTO, Noritaka TOMIYAMA,
Kazuko KAWANO, Ken’ichi KOHNO, and Satoko KOBATA

We have examined ASPT values and water quality in regard to the rivers of the perfecture
from 1996.

We are worried about the artificial influence of the felling and the development of the forest.
The ravine part in particular makes inhabiting by zoobenthos difficult in the upper sections of
the river. Taking the above point into consideration, we investigated the upper part of the
Sakatani river (2points) and the branch around the Nichinan dam (3points) in 1997.

The results of the investigation were as follows.

1) The concern is not in the form of the river, good results were obtained for estimations of water
based zoobenthos in all points.

2) ASPT values were 6.8~7.1 in all points through the year. But it tends to become lower at the
4points in the winter than in the spring and the autumn period.

3) As for the seasonal fluctuation, for example, the number of the total families was lower in the
autumn periods 4points than in the spring and in the winter. It was thought that this was
mainly because of the influence of typhoon number 19. '

4) We were not able to confirm facts concerning the forest felling and the development of the

ravine.

Key words : ASPT, zoobenthos, seasonal fluctuation
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Table 1 Review of the upper part of the Sakatani river and the branch around the Nichinan dam

River Points Above the

Pistance from the min stream

Width of the Form of the river Environment around

sea level(m) source of the source on the branch(km) river(m)

Sakatani St.1 Jinnoo 130 10, 5(from the main stream source) 30 Bb(flat stream) wood place

S§t.2 Sakamoto 200 0.5(from the source on the branch) 5 Aa(mountain stream)  paddy field
habitaion place

St. 3 Imabyuu 140 0.3(from the source on the branch) 5 Aa(mountain stream)  wood place

St. 4 Nao 110 12, 5(from the main stream source) 20 Bb(flat stream) wood place
habitation place

St.5 Ishihara 100 1. 8(from the source on the branch) 7 Bb(flat stream) wood place

habitaion place
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Fig.2 Seasonal fluctuation of analytical results of water quality and funa of zoobenthos
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Fig.3 The composition rate of the number of the total individuals of shredders which depends

according to the season in St.3 imabyuu
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Fig.4 The rate which zoobenthos with equal to
or more than score 8 to the number of the
total families occupy
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Studies on the Method of Measuring Trihalomethane Formation Potentials in Public Water Bodies.

Noritaka TOMIYAMA, Takayuki SUGIMOTO, Ken’ichi KOUNO,
Kouichi SEKIY A, Kazuko KAWANO, and Youichi YUGE.

A Method of measuring trihalomethane formation potential (THMFP) in public water bodies

was studied.

A superior method of salting—out was obtained by using sodium sulfate as a salting—out

substance instead of using sodium chloride at measuring trihalomethane (THM) concentration

by headspace—GC/MS (HS-GC/MS).

In the case of using sodium chloride as a salting—out substance of HS—-GC/MS, THM of

bromine were formed at measuring of THMFP of the sample included residual chlorine.

Accordingly, large errors arose during the measuring of THMFP.

It was concluded that the bromine, which coexisted in the sodium chloride, reacted to the

THM of bromine with the residual chlorine of the sample when the sample was heated.

Because the first, quantity of THM of bromine formation used sodium chloride as the salting~

out substance, it was superior to when it used sodium sulfate.

Next, the quantity of bromine, which coexisted in the sodium sulfate, was less than that in the

sodium chloride.

EENT

Key words : PU/ o X%y, bUroxy oApkie, AAKE BEER

trihalomethanes(THM), trihalomethane formation potentials(THMFP), pubulic water bodies,

residual chlorine.
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Table 1 Operating condition of GC/MS

Gas chromatograph GCITA

Column DB-624 0. 32mm>x60m, 1.8um
Temperature Oven;35C (4 min)~10°C/min-100°C
(Omin)-15 °C/min-200°C (5min)
Injection port;280°C
Carrier gas He
Mass spectorometer | QP 5000

Tonization voltage;70eV

Ionization current;60 A
SIM (Monitor ion;Table 2)
Sampling Rate;0. 25sec

Table 2 Monitor ions of THMs

No. Compounds Monitor ion (m/2)
1 { Chloroform 83 85
2 | Bromodichloromethane 83 85
3 | Dibromochloromethane 129 127
4 { Bromoform 173 171
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12 1 mgCl/mbRBEIEFKEEF b U o L0, 028 GREIER



BE2wg/ £),0.2mol b ABEH K (pH6.8) %
0.25mbiRML, WEBERHER (TouXNvEy) 2—5E
BYYVYTAN, 7700V —MEDTFNITLE
BUTNVIFr vy ITERL, BIFAINATZETE
DR %, HS-GC/MSETEDRM bz (BUB)
REE60C, M (BUK) BRAN3043 &£785 & 5 ICHIE
L, ZhZNERLAKTHMIZ DWW THE, #®aL
fo. 13k, ENENDOHE, BIRINENLS7:DHS
~GC/MSEIZBT 2 MHMBERENRIL S, Lith-T,
ZNThOERRIC K 2 SEEOREREIERL, %
WZNICTHMZER, BEHL7:

9) EFHkHz L ZTHMFPORIERE

FEkllFE A B0 oFRIIFE 8 HEcoEl, B—H

NE—HERTEREIC L ARIEHE(—HFRR)ICL -
TTHMFPARIE L 7-.

BRRUEBE

1 REEFEETF YU ABEROREERR

90H TH2.5% DBREETHRD S hiz(Fig. 1) .
RIS RER S MV Y AR OBERREIC BT 583
AEIOEMERBEDETIN 2 %° LHBd 5 L
EEAMEV B E T OSIANPREND, EROAIE
T, PREBRT I BRROBREEXRBELENT S
DT, REBBEETHIVRERTECHEEE
Abha.

2 HEOBRELBRIETS VI ORIE

AT AKOEHEE LT, NIADASVEEREL

Table 3 Results of blank experiments used various waters. ;

BLTOWEWI ERVETH B71280, B2 DIKIZDU
T E&FTATHMZRIE LR, #ik (29 Qzk)
hNoZoufiVh, JToEVIoursy, VDFoE
sau iy ynREIND, 14 3gHok, THM
BIERBUKRU I RSV +—F -5 IERES R
- e,

L7t » T, THMICIHE RSN TS - 72 E5E 3
BHEZEZMOWTRETS V7 2RIE LR (Table
3) , REHOTHMAEABRUKE RV BET S
v INBEIT Y= 2 7TVTHR LTV 3 Standard
Methods 5 7 1 0B (1992) © @FHEIC & 2 54 iz
EHL, "7 v I ENEENEN - 7.

Lz - T, ERBHOTHMFPHIEDE 12 ABHHt
OTHMAIE ABRKEHWTRIET S v 7 2 EEH
RFbskiicli

mgCl/ 2

100
days

0 20 40 60 80

Fig.1 Variation of concentration of 1mg/pg NaClO
on storage time.

: Estimation of
i standard Method®

5 ! THMFP : NaCl0 | Concetration of | 5% THMFP ! under
Faters ; g ; t NaCl0 after 24+2 | value of
: ‘mg/ ¢ | mgCl/g: hours mgCl/ £ i Samples. ; 0.005mg/ ¢
> ter for Tl ! (opened) | 0.0073; 3.0 | 1.50 ; X : O
ure water 1or S ; 1 1 | 1
. P (new) ;0.0010: 3.0 ; 1.75 | O : O
measuremen : ; ' ; i
' (new) }0.0012:F 2.0 ; 1.25 2 O ; O
Fater of 1 X 10.0035F 3.0 ! 1.75 : X | O
ater o1 1on exchange ; : | 1
£ 10,0021 2.0 ! .00 o0 0o
10,0023 3.0 : 2.00 5 X ; O
Mineral Water ; : i i i
10.0005; 2.0 | 1. 25 ; O ; O
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3 DABBEKOWER

pHT. 00D 0 ABGEENIRZ A U CREERER T bV
v LRI ORI (pHT. 4~8.0) O pHMHEFER
KAB XIS RI2iE, D ABEEROTEMETIC
BRIC & D pHZT, 0FHEICHR L s SR ERRINR O
pHINT, 256~T7.26 L 78 DR EREAEAN LR LS -
fz. &AM pHE. SICHARIL 720 ABEEKEHEH
L7384, BMEiopHARZEHR L2 THRARK
DOpHYRETERIZA U (Table 4) |, FEBARIOETR
OpHAEDOFHNE T 21300 h, BRItk 3
EHEPREDICEET ATHMOHEH® NI ERE
EHKIC L B3 7 ook AEORAIC L BBENKE
LY (- R M AR ol

COZ LT, EBROAFLRKEOBS, #EEERD
TESEREIREY (M4 VREMEN) T, @)l
TKFICB W T pHG. 8D D ABREEIRD A THEPH
AR EEZ ON, LEERANERICpHZHERT 5
BEOATHENEVWEEZL SN,

4 FBELRRIOT R INVE VBRIIMOERIZER AT
HMFPRIEENDRFE

4RI DR BIERBEN | ~2ug / £ DEHIZH
5H0DT, BBEEEBREEZEBLISH) - e dOMERE
L7z b D& b THMFPE THZ 2~2. TEDOEZT L
7.

ZhiE, Ny FRR—ZEEIC X B2RIFERIET0C,
0DOMEBGEREND 2 Z LM SHETIBREERKICE
DEFEICTHMMER L. SRR SRS N

F1z, ERR L THMEBEZERICRET L2848,
yoa RV ARV, BR{ETHM (Fi2
TaekNVA VTOEIOOAS YY) HNEGEXRE
EREm0EES CAERL TV (Fig. 2) .

oD Eid, BERESY k37 I VBIEKRE
BWi-EB, BEY KX A3FEIKERAWIERNS b
FERRGHR LS ->TED, BBERERELLTVIES

DNy FAR—=ZFIz L B RETETHMFP #IE#
WRENEEEELDEABHLTVS, F12, XK
BEUKKEREEEDOERDIRAICRET 2B HETHR
RIS 2 &% 2 B0REICE S { THMFPIZ 4% 3K E
OREDFE'® T3, THMBEDHIZ Y AT VE Y
B MU LARRML, BRBEREREL i, HS-
GC/MSEETERT A L ICHBIN TV A,

Lteid» ¢, THMFPORIEIC Y 72 » TETHMD
EBENY FAR—-ZRETITIHEICE, TXany
VBREOBRTHEMEICI D EEEZEREL, THM
ERRIE 2L UIRETERT Z2XEND D, BE
BRERELLN-128BE, KELT5RA0OBREEE
CTLES.

¥, BREXRREREEZERBLULVWEBEICREL
BUNECERLTVWA Z EIZo0WTI, BEES?
i3, Ny FAR—ZEEIC X BERREICHV 315
MUY LARICEET ZHMBORZENER TS 3 L#E
LT3,

5 BRELEEULTEEINTOVAT XINVE VBBOR
mEpHK 2 DITFICT 370 DBEDRMAEICOWT

T RINVE VEROTRINB AN ZRF 25—z kB
BARTHRMNY 284, SEERALDOTE, 39
XD—HT4£0.50g, ZD¥HETLSED, SugDIF
BETdH-7(Table 5) . L7z »T, 24K®%D
00 DERBIERBEN 1 ~ 2 nlCl/ £ DFE
Wid, BIET =27/ Tld log~4mgdDT X2V
EVBORMNRETH D, hidbdti/nz/<
F 25 —D¥NE~T D ED—HOFME L - 7z,

£, BEBOTRAINVE VBHARMINIIBEED
THMFPRIZEE L, 1662 F TOBREFMIZEBNT,
FIEEENLD - 72 (Fig. 3) DT, 4EMEOBRE
ERN 1 ~2mgCl/ L DFEDT Z2VE VBRI,
INBIZNF 25— %R UESBTREMBL NS,
ZLTHIDED—HELT

Table 4 Effect of 0.2mol phosphoric acid buffer soin.(pH 7.0 or pH6.8).

pH of NaCL0 pH of sample Added volume of pH of sample pH of sample
a
phosphoric c1/ 2 after NaCl0 Acid(HCI(1+11)) after Acid after buffer soln.
m
acid buffer & soln. added ml added added
71 3 7.53 0.03 7 7.07
' 3 7.77 0.01 6.99 7. 10
3 7.47 — - 7.10
6.8
3 7.97 — - 7.13
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THMs ug/L

Residual chlorine
mgCl/L

Reduction of the residual chlorine

Reduced

THMs ug/L

NS
o1
\2°
\2°
Residual chlorine Gm
esi il
5 [ X)
mgCl/L W Q28
Lol
3 23S

Non reduction of the residual chlorine

Reduced

CHCI 5
& CHBrCI .
& CHBr.Cl
O CHBr s

Non

0 50 100 150
pe/L

Each value of THMs in residual
chlorine 1.44 mgCl/0

Fig.2 Comparison of THMs in two cases.of reduction and non reduction of the residual chiorine

by HS—-GC/MS.

Table 5 Values to weight L(+)—ascorbic acid

with the spatula.

'Wexgntmg a cup of spatula
0. ]

a halt otgspatula

S SR 0.0044 . 0.0012
_________ 2 00035 00013
R 0.00% 0.0010
. 0.00 T 0.0012
S 0.0041 0,001
5 0.0084 00016
o 0.0038 00013
_______ 8 000 o019
Ll om0 0.0016
M0 0004600018
average 0.00401 " 0.00145
standard 0. 000520 0. 000277
Cdeviation
L L U 19.1
TR ~ o017 T 0. 0009
40, Sug 1.5+0. 3ug

(3. 5~4. 5mg) (1. 2~1. 8mg)

BROIFMZDWTIE, 0.00lmmol/ £ 3, 5-DHBA
BEHRBROFIK & SERRINIC RT3 3 B O pHZE LA
SR (1 +11) 2R LIEAaI0i3, 14BEB%RO
100ml DEFHIT LT 1 mb~1. 5m DI THIpH 2 iz
LD (Fig. 4) , Ny NAR—RETHEAT 2EHA
DOEFALF MUY AZGNUIEAICE, & 5IZpHR
LO6fEE TR - 72,

L7 - T, BRERIME, HEg (1 +11) 210074
Mok T2 1 - S el U

¥/, TRAIVE VERIZ L ZRBEEBREROBRE
moOE M E THMFPRIEEMIZOWVW T, 0.00lmmol
3, 5-DHBABHK TR L7c & 2 A, RIEHDVDISV
TeHWEMEIL Z EIREAROVD, BRIRIN L A9 00E
VEZR LTV 3 &S @B AS - #2(Table 6) .
SERIE L/cHS-GC/MSETR, A — v /5 —
DI OEBRAEINE T TIS~21 B DR b BRI
Hotted, iR (BL%23°C) TORFRENS -
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100
% |
oP~o——o—°

70

80

ne/l

60 —{}~ Chloroform
—4— Bromodichloromethane
50
—0— Dibromochloromethane

4 X Bromoform

30

THMFP or THMs :

20
10

5 10 15
Weight of Ascorbic acid :

0

0 20

mg

Fig.3 Variation of THMs with various addition
weight of ascorbic acid

0.00tmmol/L. DHBA

River Water

pH

O = NW OO N
pH

O = N W At -

=3

1
HCK1+11) ml

=}

0.5

. 1.5
HCI(1+11) ml

Fig.4 Variation of pH of sampie with HCI
(1+11) added.

fzl &, IHIZ60°C, 30MBT BBIEND - 722 &
Mo, MEBICEREITARMERBF PYTLICLDT
HMPER S o mie b EZ oht-.

L7cd¥» T, BREMIZ>WVW T, B EbpHMNE
W ETHMARDVD IS WD &S, EBEDOTHMF
PRIETIZ, 24BEHROFEII>VWTT7 X2V E VB
L BEBEROBRERICHER (1 +11) (RiER
(1+10) ) Z100mic 2% 1 DE|IATHRMT 24
TERERT 5 &zt
6 THMZESUEREEERILEY23EOHS-GC/
MSEIC & 2 BB IR B IERFIOBRET
WAFAICIE L Y D LR LRSS S kiR
F MUY LEGER LIBEOBRAD Y~/ B E
Higd 3 &, ZEAEDRSTHEET MUY LAMEH
LBaICH~NEED LRANA OGN, #Hicl,2—V 7
ORAyYy, Foeviuoiyy, VInEson
AY VBT aERIVANINYS P EOREE FRAR
L7(Fig.5) . SN o DEMIT, REFS'P NL1-
ViuniF L ALY OWTITo SR & R—
B Tid, BIEERCSERENE LN
¥/, THM A B ICDWT, HIFFIAE ARV S
D LS MY Y LAEKERRRF b U U LR
ELTERLIDIZDVWTERA E— 7 OIS lEAE
WRIS LOBEHE TR U THEB L& C A, BKERR

Table 6 Comparison of THMs measured by HS—GC/MS under the addition of HCI(1+11) solution

and non addition of it.

unit: wg/l

; ; : Bromodichlo- Dibromochl- ' St time:

' No. ! THMFP | Chloroform Bromoforn | = o oce Lime

: : : romethane oromethane : hours

5 1 Pogr L T4 4.9 9.3 0.0 ! 18.0

f 9 TS 4.8 2.3 0.0 | 19.5
Added : : : :

o0 3 | 80 | 13 1.9 2.3 0.0 | 210

! Average . 80 | 73 5 2 0 5

| Standard 4oy g b 0. 06 0.00 0.00 |

. deviation; : !

: cvf .57 1.5 1.2 0.0 - i

! 1 b 84 | 76.3 5 2.4 0 5 19.0
Aggnd: 2 | 87 | 1792 5. 3 2.5 0 T 205

o 3 | 8 | 1.6 5. 1 2.5 0 | 22.0

! Average : 86 78 5 3 0 5

p standard o 0 b g 0.14 0. 00 0.00 !

+ deviation ; : :

; cvy ¢ L5} 1.4 2.7 0.0 -

cv : coefficient of variation.
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1.4-Dichlorobenzene
1-Floro,4-bromobenzene
Bromoform

o-Xylene

m,p—Xylene
Dibromochloromthane
Tetrachloroethylene
1,1,2-Trichloroethane
trans—1,3-Dichloropropene
Toluene

cis—1,3-Dichloropropene

VOCs

Bromedichloromethane

VOCs

1,2-Dichioropropane
Trichloroethane
1,2~dichloroethane
Benzene
Tetrachloromethane
1.1.1~Trichloroethane
Chloroform
cis—1,2-Dichloroethylene §
trans—1,2-Dichloroethylene
Dichloromethane F

1.1-Dichloroethylene [iE

f

0 20 40

60

80 100 120
Na.S0./NaCl %

140 160 180 200

Na

:80,/NaCl %

Fig.b Effects of salting—out by NaCl and Na,S0, from mineral water.

F MUY LDEE, TuERIVA, VTREIDOA
Fv, Fuwviunidy, JoukVAOIEICE
IS SR AR LIz (Fig. 6) .

N6 &, B/LF MY T LLEHERF YDA
DABHER P TD A A VEEOE ) SIEHFTIRI
mlicEELONB'D,

RIS, ToERVAOERTREZBET =27

& NaCl 30%,
£ Na2504 30%

Bromoform

Dibromochloromethane

Bromodichloromethane

Chloroform
o 100 200 300 400
Ratio % (salting-out)/{non
salting—out)

Fig.6 Effects of salting—out by NaCl and
Na,S0, from mineral water.
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VO THESNTVB0.2ug/ L LT 384, SEE
A L7zHS-GC/MSO&HETIE, Hikr MY DAtk
BIENTIRIECTUHERBONII N0, WKEEEF P Y Y A
AT, ERTREICRENTEBRREL -
7z

T ANKEEHEAZERIC L 2 THMFPRAERE
DR

0.001mmol 3,5-DHBA % L CTHMFP % i
EUTKER, FIOETILlug/ L THY, BEF<
2Tk B81.2+18.8ug/ ¢ CEMfE® 3 X
BHERZE) NTh-7(Table 7)

LOLEND, KRERT S EDBVWEFKIL
THMAERL TV Z EMSHREOHEALZIT TV
BHDEHRIN, HHLUAEREI O VTR L.
TRREIEREEF U D LAhORERA A V2% - 1]
PHERBRERA VWA A Y 70 bS5 7 THI
ELIETA, BEw/ LDRFBAA VIEELT
NS, CORZNMERTERBVWI ENEZ SN
Bk, BETv= 270 2 bkEBREY ISR
NTVBREEREF b Y Y LAORERFEICL > TH



Table 7 THMFP of 0.001mmol/ £ 3,6-DHBA
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CV:coefficient of variation
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BL7D, CORROBERTENEN-7, Lidi-
T, 4%, BR{BRBMNOZ2FHEIT2RTORE
ER'CEORNTINEND B EEZ SNt

8 HE (EHFELTHEATIELFMNIY L) B
kEEZEZ oM B RRCTHMAROKET

BENTIE L P YU Y LRER L2 b D, TR
FOKBRE - b U D L% Ul b DR UM % 6 H
LI -7 b D 3BHEICH>WT, THMAERD T E 1
HFTH 2 ULHE, BE, BEELRE, AEYY
BRUPpHIZDWT, 3043, 60°C, ¥IEEREER 2 ng
Cl/ £, HiEK#IE & LC0.00lmmol/ £ 3,5-DHBA
RUWIHIpHA6, 96 & L CTHMA AR X &, HlIER
THROpH, BEERBERUAR L 7B THM % RiE
L7ER, BTHMIZ, BFELE,-bDh—F
=<, ISR PY Y Mc Uiz b o, K
WS MUY LAEFERALZbODMEIZEL 735 72
(Table 8) .

CNOoDERLZETHMB D EZR{ETHMOE &
THBT 7.0, ZhZhOKTHMZ100& LTE
FALTHMOEI &2 BT 2 LiE{LF MY 7 LEFH
#760% , HREE b U 7 LIEHFHHI16%, EATIS LHS10%
HETH -1 (Fig.7) .

¥/, HAkF MY D LEEKEEES P Y LEZEN
TN—EREOKAERELT, gildliA4 o<
FISTT, AEPIIEETIERREERLICER,
BALF DY Y Ldiz53 ug/g, MEKEEEE - b U Y Ak
25 ug/gDRIFNPHFEL TV,

L7ehh - T, 4 THRAIRIBELRRIOT 220 E v
BE AN HS-GC/MSETHRIE L 78814 L 3
ZBORRFLTHMIL, BFAIE LTRVWAE/LF b
U LRDOAMI THZRENVRNTH 2 LHRTE
7-.

ik, 3EEOEAEICEDERLA-THMICE
PEL T ET20Tid, BiFFIZER Lz bold,
BT RIZSMBTNCpHMNT. HETH - 1o b DS, HrE]
ZEIR, 59336, 3ITIET L, ISR TH (RlEk
TH) T5.8Xi36.AM:ETH O, THMERKIZ BT 3
pHOFE L LT, BpHIEF L4 T 2 THMIZAE L
BBIEMMONTEDY, HEBRT CHEFRIORM
DpHOBETZ b6 LIz &, WHFIZHHL:
BAOKRTHMEN X LOBE L DKL K - 12E
HEEZ SNt
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Fio, > DU LRSS MY U LA
L7cB&is, #kF MY Y ADFH BB pHNE W
ZHhh 59, B MY DX Y UEIZEWTREKE
BFPUTLEDELE->TH, ZhEhERL 7z b
Unoxy ohRkETEE 7 noRVAIZHEDEN
B RFATHMENK E K B - T 3 (Table
8) .20t BERIDERDOANTHMAERIC
o B RGHICEDY CEMDS, HikF bY Y LG
FETIRRNEKFEEEF YD AhICEET ARE
LDEWC LLPRND B LEZ SN
9 FEFHKHZ X ATHMFPORIERS R

EREIE 4 AN SFERIES BETOEH, H—H
ME—# [ TRIE U 74538, THMFP & 130,024 ~
0.041mg / ¢ DHHATH D, FTHMFPEDETHM
B3, 7 ookVAHS6~T8% THEY 7 om A
7 UN19~31%, VT mEs/na A Y VN3 ~18%, T 1
ERIVLN0~3.6%Th -7 (Fig.8) .

i Chloroform

non salting—out thane

e ethane
Na2S04| 7

E Bromoform

NaCI| B2

20% 40% 60% 80% 100%
THMs/Total THMs %

0%

B Bromodichlorome

OO Dibromochlorom

Fig.7 Comparison of THMs formation under the
condition of 60°C, 30minutes

=19
B Bromodichloromethane

ODibromochloromsthane
1 BB i

Month

0.010 0.020 0.030 0.040

THMFP mg/L

Fig.8 THMFPs of river water between April,
1999 and August, 1999.
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¥ & 08

4E, ALAKEOTHMFPORIEEIZ DWW,
ZOBEEFET S E L BT, SEMBESIIHOVT
ETORNZIT - 1RER, ROMRZBBEILENTE
7z,

1) 1 mgCl/ ¢ IREIEFREEF b VU U LBEROKBBRE
WX BEETIE, W3NATL%THD SHAR
HHEBETH -7z, BB, HMEY THRHEIhTW3
2mgCl/ L ZFERINIEI S INAMEDEAE
DHRETH B EEZ SN B,

2) REORELBIET S v 7 IO THMEEH
RO AR THIE, BERICA- .

3) pHS6. 8D ABEEI ZHEATIE, COBER
ZINNT 72T, ERER ALRBAKBROBES, #
FIOpHFAEE L LicpHT, 00, 212 A D, pHEER I F1T
ZE &<, pHFABROER PR L 7 THM OIERBA
LS ERETH - 7z,

4) HS-GC/MSEETIE, UBRIROBRERET X
INEVETRELLGWIES, RFELTHMNSEIC
AU TEEZORRICE -7z, CORKEIL, EH#HEL
TRVWAEEF b)Y LAHICEETEREZICEBHD
THbIENhh -1,

5) URMROBERIERBREICHERTETAINE Y
BT, MDD R F 2 5 -2 X BHABTOR
MTXEEDN -7, Ffe, EEBRICXDpHW 2UT
1295 2 & THS-GC/MSRIED X IIFERICBIT 5
THMO S G BHEME LT A ENTES EEL
Y 4 il

6) HS-GC/MSEOERUERILEMOREIZL
T, EAE UTEKERE > YUY LOBERNEMT
»0, HICTHMBIEICBT 370 RIVADKE L
FIZB N - 1.

7) 4H, HREY 2—BHRLHET, 0.001
mmol/ £ 3, 5-DHBAB KO THMFPRIE 21T - 72
BR, BT 2 7V AEEEATH DIREL
DT - 7z,

S#kiE, ThoDHMRALRTCTHMFPRIE =X
M aBROBEEEDMOBH L LT, iz, SFEL
DEMTE /0 RXF = v VFEOBEERE LTGER
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Studies on Qualitative Analysis of Harmful Metals
by Inductively Coupled Plasma Atomic Emission Specfr.ometry

Kazuko KAWANO, Takayuki SUGIMOTO, Noritaka TOMIYAMA,
Kouichi SEKIY A, and Ken'ichi KOHNO

For the qualitative analysis on Inductively Coupled Plasma Atomic Emission Spectrometry
(ICP-AES), the effects of sulfuric acid concentration on emission strength of 10 elements(Cr,
Cu, Zn, Cd, Ba, Pb, As, Se, Sb and T1) were studied.

In 9 elements except Se, when sulfuric acid incfeased, emission strength and the concentration
in qualitative analysis were reduced and each element had its own rate.

In the qualitative analysis, peak profile always requires confirmation. Because the results

were calculated, and were shown by database in ICPS—2000S V/V, as an element concentratlon

sometimes there was no peak shown.

Key words : ICP-AES, qualitative analysis, metal, element

TL®HIC

BY, B EE T CEYEEIC & AERNITEK
DREELIES, ARLSERYEORENLELD
3V, o, EBAOBAER, FUEKEESSX
T(ICP)FAI TR & BB ITCERIIT TEM
SHEITY, SBRREHEETL, AIEEROEH
DN E LB 3.

ICPRAESMTE T, BEBEIENTE &I
LT, BHRHENEML, JhiWENTFSORE
LS THRABEORDAEL B, 2003, KlowHR
ZBOWTELLY Y, ZoEEEHE ST ITE, HE
BENEHTHEY.

BREARYELRICEUEIC>WTIE, FiuE
&L TEAKILEZTHIHS, BERBRERAV3 LR
FROBERDD 572, HERERBTHRLHIRL
Thb. i, ERSFTIH, REBOIERPEER
BHZ X BEEMTIC L DBIEEENTL B30, Rak
DFEHST T3, BEEsE R WS IcEERR A AIE

TARIELIIKRBEEEZLONS.

DL, BERHOE®MMTEITICEER, B
BTSSRI ONTORERS 212 LTH, BRaR
DFERPWBERFICHE VT, BRTEOREIIH 218
EEWETHINE L L, BEORFEAWERTZ S
ENBENTHEI LD D, BRANAKRTHEEEZD
ha.

Z LT, ICPREADMTETHBRESLRABOE
W 21T 72T, TR L ICHRBRBEORE LR
NL7-0T, ZOBERRET 3.

;] ik

1 SRmE
hEFOHE FOMELE Tl d 3TkD
36, WnRERNREL. ZOTHEBRUBIE
8% 9 2hHbHCTable 1 IZFRE L.

2 RERVEBEHEROFS
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RENFHKER”
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MR UHE - FESBAER
SREOEEN : FTWHFE (1000ng / £ Xid
100mg / £ 75#%)
ERRICH Lok 3 Y 8 7 SHBHUK RS S (Mi
1i-Q) THR
2) B oS
HIER I, kRO 2BHEOBAEREY (BEE, 1.0
mg/ LR O0mg / £) ZFBL 7.
BAE#K 1 :Cr,Cu,Zn,Cd,Ba,Pb
BEBHER 2 :As,Se,Sb, Tl
BRIEEL, HBRRUGEBRTHEIL .
Vb0, INE Lz

3k, THERE

Table 1 Analytical elements and the toxity

3 EHERURAESRL o

ICPHRAN AR « BESEFHR ICPS-2000
SV/V ‘

BIEL& M4 Table 21K LI BB, SRR
ZHRIC L BRHBAD 13, Table 1OEBD ThH 3.
4 RERBREORE

BAE®EKR 1 (1.0ng/ (RU10ng/ £) RUBRS
Bd#ER 2 (1.0ng/ £) OFEBREEA0, 0.5, 1, 2,
3, BU(v/VITHABIL, FAEELAREL..

5 BRI ETEMORE

BEEER 1 RUBRSEERE 2 (0WIhdbl. Ong /
0) OWRBREEE0, 2, 5 %IJH8Hk%305 s L <
B EF, 54 EIcHEEERE L.

Wave length Detection limit™ hunzn(we [ght TOke)
Element poisonous dose lethal dose
(am) (ng/mD) (mg) (mg)

Cr 267.716(1) 2.4 Cre+ 200 3000

Cu 327.396(1) 1.8 Cu?* 250 ~500

In | 213.856(1) 1.0 In?* 3000~ 2000¢ 004

Cd 226.502(1) 1.3 Cd®* 3

Ba 455, 403(1) 0.2 Ba?* 200

. Pb 220.353(1) 20 Pp2+ 1~5 10000

As 193.696(1) 10 Agd3t 3¢ 5 ~50 100~300

Se 196.026(C 1) 15 Set* 5

Sb 206.833(1) 10 Sptr 5 100

Tl 190. 864 (1L ) 10 T1* 600

Table 2 Operating conditions of ICPS—AES

Spectroscope
Frequency
RF power
Coolant gas
Plasma gas
Carrier gas
Observation height in plasma
Integration time
Analytical line
Cr 267.716nm
Ba 455.404nm
Sb 206. 838nm

Cu 327.396nm
Pb 220. 351nm
T1 190. 864nm

Sequential monochromator
27.12 MHz

1.2 kW

14 1/min

1.2 I/nin

1.0 1/min

15 mm

5.0 sec

Zn 213.856nn
As 193.6%6nm

Cd 226.502nm
Se 196.026nm
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ERSTRER oK

ICPS—2000S V/Vizid, EMESHEERELES,
EEABODOT — I N—INOBEXENL, £1T3
BEED D B, 22T, BEEER | RUESEER 2
(TN HL0ng/ £) OWHELEE0, 2, 5 %FHH
i, BEBER]1 (10ng/ £) OWHEREE 2 % Fslk
ROWEDKZHARME & B HIC 5 E9 o5 10EHEIE L,
FONBEARER LI

6

BREUEER

1 HEREREORE

BRERIREE AN T 2 & IR EED IS B 7200, (3
EAEDTILRTRABENRD L., ETEITH>NT
HEL L TokER %, Fig. L ISR LT,

1) JTEEE]L Oug / ¢ DEBES

107TRICDOWT, AELIRBRRERRDOEBD ThH 3.

vl VR, REEMD 2 &R HI10 % B L
fo. Efe, WREREE 1 %Dl EicimL T HREER
BREAEELLIZN -T2,

fthD 9 LRI DV T, HEREEL MY 312N
T, WAICHENMENRD U, HRERIBEES % TQ,
Cr,As,Zn>Sb>T1,Cu>Pb,Cd>Ba® Eiz, %k
BEDM20~50 % F U 7.

2) TTHRBEIONg/ { DBE

6 TRIZOWT, FIELIBREIRDOEBDTHB.

NYD L, WRERDSIND B & FENAREEDNY10% LUITF
ZRA U Chid, SalomBiESER L0
EEZON, E=0 0T s A NTHHENIE—I %

RTBENTELD -7, BERICE Bk

(Concentration of element : 1.0mg/1)

o
o

o
>

o
=

—@#—Cr —~e—Cu —e—7Zn —&—Cd —*—Pb

Relative emission strength

o
N

—8—Ba ——As —0—Se —A—Sb ~3Ti

=4
o

20 3.0 4.0 5.0

e
°

1.0

Sulfuric acid concentration(%)

— -
=] N

o
©

o
~

Relative emission strength
=} =3
3V} [=>]

o
o

I OFBIEDIEIRE® % Table 3 127K L.

D 5 ITERITOVTIL, HEBELEMNT 2icoh
T, WRAICHRABENRD U, WERBEMNS5 % T,
Cr>Zn>Cu>Cd>PbDIEIc, FHMEAH20~50 %
BAL, 1.0ng/ LDBEL, FZIEEBOERTSH -
7z,

2 HEBROESER RS

ETHRRRINTZITHHE, METEORI NG
B ERABOB W EIFEMNELC KR, 22T, SR
DPEN BT RIS I 52 282 R L. 305
fl, B2 U Tl B B0k s
Fig. 21TnUL7e. mRBEE, 1L.Ong/ £TH3.

1) TRERIRRE 0 % DBS

FFBEL, +10~-10% DRI TIRIE—EL Tz,
BIEDOERIIRD ELD TH - 7.

&Y L, 0% ED L. vL v ES YUY
L3, F0%MINL7-. Z20Mo 5 ki, 30583
E—EL T, 720, EEE, 10901, Sk
FEAM920 % /b L T&E LTz,

2) RERREE 2 % DIBA .

FNME, #20% IO Shte. iz,
FVDILZOWTE, JEERO EIFEENRL LB E
ERSREI NG AEENA SN
3) TRERBEES % DBA :

WRERIREEDN 2 % DA RIS, RO OB
AoNfz 10TEHR & H30MRITIE, FLRRED0% DI
ot )1 N USAR

RN Z A 7oy, ROLMRBEAEM L7213,
R OB U o720, KRORNEEIZE
T ADICHENID - 1ot TH B EEZ OB, 30

(Concentration of element : 10mg/l)

\ x<<:3335355555525
—a— Cr ——Cu —o—7Zn
\ —&—Cd —%—Pb —&—Ba

0.0 1.0 2.0 3.0 4.0 5.0

Sulfuric acid concentration(%)

Fig.1 Effect of suifuric acid concentration on emission strength
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Table 3 Solubilities of sulfates to water®

compound c(rlggltl;itziaggr X % 0 25 100
unit
BaS0, 0 $/10 -3 1.15 2.23 3.9
PbS0, 0 S/10 -* 1 3.30 4.52 -
T1:50, 0 w 2.63 5.22 15.5
CrS0, 7 W 5.94 - -
CuS0,4 5 = 3 w 12.3 18.2 43. 4
InS0y4 7T —>6 —1 w 29. 38 36. 49 37.7
Cr2(804)3 16Ca)d W - 39. 05 -
€dS0, 8/3 »1Ca) —1(8) w 43,02 43. 41 36. 8

% w:mass of the anhydride in saturated solution 100g, g
s:mass of the anhydride in saturated solution 1 dm®, g

SEORIEDR, ARIYLA, R L VIIOWVWTIE,
RICRENIIEREL. LHL, 200 7 ki,
FENETEAN LS, 303MITIREE LS
3 EHMTEROBRS

EHATOBAER, EESTEEY, REROER
FxTbILEVLOT, EEARDOT —FRX—-INoHEH
SINBAERBENEDEETHSH), TOHEALTE
CHEND 3.

EHE - CI0EARE L 72532 %, Table 4 ISR LTz,
INYTLESNTOWTIY, WERE AR T B AN
NH 20T, FARYE ELEROE 5 BORERERICD
WTHBE L7, BRERBREMN0 % OB, BIEEDOIE
50X b1, N YUY A3l Ing / £, #3130, 93ng /
£, LHEEEBEDL Ong/ LIEWEREZR LD,
FRERONIN 5 L ZRBE T30 % LITIZiE » o iz,
NY T LOREREBE 2 % T3, BREBREHNL Ong/ £
FDLEREDIOR/ LT, BREEOETHIEL
ot ¥, HHASMB LD BBBOHNRRE
EOMET L7, Thid, HREBREOERMSEATIIIZD
EEZ 6N,

Ui, REBENLOng/ LDBE, WHREE
BRI RRBEOFEEIL, 1.3~1.4ng/ L L&

ELTW £72,10ng / L DBAWE, 13ng/ £ TH-
7z.

ZDAhD T HRICOVWTIE, FIZEBEORELEE-.
HERROTYEEAZ &, TREENL Ong/ LD
K, MBEMATOEWEAED, 0.95~1.1lng/ £ T
b, BELBOOEENE SN, TEREBEN2 %
DFEIL, 0.70~0.8Tng / £, 5 %DEAF, 0,59~
0.79mg / £7%2RL, TRICEDBENID B, HHELE
FELVEIMNT 3 &, FRBEREDL, diko I1HE
BEOKE OREE—BUI. THREBEN10ng / £
THREBEBEN2 % DBAIE, 7.0~T.9ng/ L TH -1,
ZERIIL, WINBI2%RUITTH - 1.

F7, BROKICOWTRERTRELE A, 8,
VY, TvFEY, FUVULORREE 0.11~
0.13ng / £ THV, 0.10ng/ LY LEFRR LT

SEIDRIER, V=7 VY v VTIT-1M, HEN
VI LIZDWCHE, E—~77a7 A IVTE—I D
ATETH, BEEEMSHEBICTI T O), B
BE2ZR LIRWEEND -~ 07, EEABRO
BE&b, FRRBEORRIZITELASTE—7 2HE
TERENH B EEZ OIS,
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Fig.2 Effect of spraying time on emission strength
(concentration of element:1.0mg/ £)
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