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Abstract

A Molecular Epidemiological Analysis of Norovirus in 2005 — 2006

Kazuko Tshikawa, Kunihiko Kumagai, Toshiyuki Mikami, Koichi Abe, and Ichiro Hatayama

There were 18 suspected cases of mass-epidemic infection and food poisoning caused by Norovirus (hereinafter referred to as
NV) from September 2005 to May 2006, and the following samples were used for examination: 307 excrement samples, 10 vomit
samples, 54 food samples, 70 swabbed samples, and 6 infectious gastroenteritis-derived samples from pathogen medical facilities for
an infection outbreak survey. NV genes were detected using RT-PCR in 165 out of the 307 excrement samples of infected patients
and food preparers. According to NV Genogroup, solo Genogroup II (GIT) was found in 13 mass-epidemic cases, and a duplicate type
of GI and GII was in five mass-epidemic cases. All the six sporadic infectious gastroenteritis samples contained solo GII. A further
genetic analysis revealed that there was an epidemic arising from the same virus strain, a variant of the 4-type Bristol virus around the
same time, suggesting that the virus had widely spread. In the mass-epidemic cases in which solo GII was found, genes detected in the
same case share strong homology of 99.6%-100% due to the direct sequence of the capsid domain, indicating the infectious source of
NV is singular. Meanwhile, in cases containing a duplicate type of GI and GII, several kinds of NV were detected in excrement and
foods, suggesting that the foods had been contaminated by multiple kinds of NV

Key words : Norovirus, RT-PCR, direct sequencing
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R AT — VHEBMOMATIZIE, REAZKECHBAOS
T FEBICBWTINVGI /4 8 & Jeg S /- 358k %
v 72,

BENEIL, NV81, NV82/SM82 (330bp) 794 v — %
v, BT 145, 7= v 2743C 1 4320%5,
(RS 72C 157, 35cycle (BIESE : ABL GeneAmp
PCR system 9700, #X3 : Takara Ex Taq) T1To 72,

WEESNL, 551 7-PCREW % QlAquick PCR
Purfication Kit (¥ 74 ) IC X DR L, FHEI N
W2, BigDye Terninator Kit (ABI PRISM) % H
v, 4 — ¥ —4 % — ABI PRISM 310 (Applied
Biosystems) TiR%E L 720

MRATIE, 2312 % &2 Clustal WTT7 94 A~ b
(FRZEBCFI L) 24TV, SRRBHINTHEIC X DR L

=Y,

7 7Y FERBOBEFHENIE, L @A HEL
X 0T, 75 4 < —I13COG2F, G2SKR (387bp) & H
W, I 264 R AT RICIT 0 720,

3. #& xR

FLIZHENVGI/ 4 BB S W2 EAFFE 77
Y FRUE) A S —BHEIBOBNIT L R

6 Fhlix, 20054210 H 21 HA 52006451 H12H &
TIZSEL, 12H 4 OREODHREZIE 5 FHATE
B Ch o 7o T, FANED H5AFT, &
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FE F (2HH), T o &
72

EHFHIE, 7Y R S5 R R A RS
R AT — PHEBGEL TR RT-PCR T, 23BEAH
HE R, 12BRASRI S Ao 72, MR S L7z 231k

TEA S KA

Y= VADPTRETdH - 7B, 194 TRARIT 3
PR, EH=5#%k, SR CGORERD 4 ¥k, /AF (RRRIEEE

N —2) 21k,

BRI 02 TH o7,

£1. NVG I / 4RIRHEMEREHT D N EKR) A5 —EHERH

SEH4EHH FEEIETT - IR ﬁéééfﬁ ﬁ%é&%ﬁfﬁ ;ﬁugééfﬁﬁ
2005.10.21 f& 4k #& # M ® 5. H0 5 3 3
11.12  HpEEEAs—2 L+ + = 8 6 5
12. 4 % i =1 9 5 4
12.14 HppIEEENE—2 A H 6 4 2
2006.1.1 V- Tk—2a F K 4 3 3
112 HEREEEAS—L & O 3 2 2
g 35 23 19

CEFINIBIT HERORY) X 5 — VHEIE OGN
b, BhEl, ANF (2F6), FE TOHRO148IEG

I/ 4 #8CH % Bristol/93/UK 1213 90 ~ 91% O # F1%E
THolzh, GI /128 TH 5 SaitamalUl/97/JP Ik}
LCTiE95~9%% D8 WHEEZ R L 720 112GI
/12/SaitamaUl/97/]P & BARIMR DRI T %R § o F
72, G/ A RO ERRTH % Farmington Hills/2002/
USA3 923 L Cid87~88%, BIOZEEKTDH 5
Hw/G II 4/Hunter/532D/040/AUS 6 |Zx} L Tl 88 ~
89% DAMEMEASD b, BLHT, ST (2FHG)), FH &
HIg o 148k1%, G /128CdH % SaitamaUl/97/]P 12
O ITFETH o720

5hHT  2005.10.21
G2/12/Saitama/U1/97/JP

TCCCGGTGGGACTCAACACAACAAAGAGCCGTGTTAGCAGCGGCTTTAGA
TCOCGGTGGGACTCAACACAACASAGAGCCGTGTTAGCAGCAGCCTTAGA
xxxxx Bk KKEAK

BAHT  2005.10.21
G2/12/Saitama/U1/97/JP

ABTCATGGTCAAGT TCTCCCCAGAGCUGCATCTGGCCCARAAGGTTGCAG
AATCATGGTTAAGTTCTCCCCAGAACCGCATCTGGCCCAAAAGGTTGCAG

KRR % ORRRRKK

—7, E+=Z=®581%, GI/4 & Bristol#£ & 90%,
Hunter#k & 96% ORI TH o 7z0lzxf L, K212

R LI

|2 Farmington Hills#k & 1% 4 AT O R E R

H o TR ENISW OHEEEZ R L7,

FarmingtorHil [s/2002/USA
E+= 2005.11.12

FarmingtonHi | 1s/2002/USA
= 2005.11.12

Farminetorti | 15/2002/USA
L= 2008.11.12

FarmingtonHi | 1s/2002/USA
_t+= 2005.11.12

FarminstonHi | |s/2002/USA
4= 2005.11.12

TCTCGGTGGGATTCAACACAACAGAGAGCTGTGTTGGCAGCAGCTCTAGA
TCTCGGTGSGATTCAACACAACAGAGAGCTGTGTFGGCAGCAGCTCTAGA

ckgRokkokk

AATCATGGTTAAATTCTCCTCAGAACCACATTTGGCTCAGGTAGTCGCAG
ARTCATGGTTABATTCTCCTCAGAACCACATTTGGCTCAGGTAGTCGCAG

AAGACCTTCTTTCTCCTAGCGTGGTGGATGTGGGTGACTTCACAATATCA
AAGACCTCCTTTCTCCTAGCGTGGTGGATGTGRGTGATTTCACAATATCA

FRERRRR RO KRR KRR KK HHRRRRRTRRAK

ATCAACGAGGGTCTCCCCTCTGGGGTGCCCTGCACCTCCCAATGGAACTC
ATCAATGAGGGTCTCCCCTCTGGGGTACCCTGCACCTCCCAATGGAACTC
FRARKE RO R R R KK

CATCGCCCACTGGCTTCTCACTCTCTGTGCG
CATCGCCCACTGGCTTCTCACTCTCTGTGCG

2. Farmington Hills/2002/USA # & E+=#%®
BEESIOLE (x(IRUEREET)

AAET 2005.10.21
G2/12/%aitama/U1/97/JP

SLET  2005.10
G2/12/3ait ama/U] /91/JP

3R 2005.10.21
G2/12/3aitama/U1/97/JF

AAGACCTTCTTTCTCCTAGCGTGATGGACGTGGGTGATTTCAAAATATCA
AAGACCTTCTCTCTCCCAGCGTGATGGACGTAGGTGACTTCAAAATATCA
KKK XRRRK K KEKKK KKK

ATCAATGAGGGTCTCCCCTCCGGGGTGCCCTGCACCTCCCAATGGAATTC
ATCAATGAGGGCCTCCCCTCCGGGGTGCCCTGCACCTCCCAATGGAATTC

CATCGOCCACTGGCTCCTCACTCTATGTGCA
CATCGCCCACTGGCTCCTCACTCTCTGTGEA
HRRRROORORR R IoKIIk RRRK

1. G I /12/SaitamaU1/97/JP £k & BARTHED
EEAIOLEE (x[IFUEEEERT)

INH19BRDORY X T — VEBICBIT 55 T H/#
&M 3R 5ART, AT (2534, H% ol
B 14813 G I /12/SaitamaUl/97/JP#RIZ, L+=o
5 #kid Farmington Hills/2002/USARRIZE, 20D 2
FRE =T BTz,
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++=2005.11.12
FarmingtonHills/2002/USA (AY502023)
(G2/4/Bristol/93/UK (X76716)
G2/12/SaitamalU1/97 (JPABO39775)
AP 2005.12.4
AP 2005.12.14
D 2006.1.12
=& 2006.1.1

01 5L81  2005.10.21
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#RL, R X7 —VYHEBO L) ICHELR S T A5 —
FHEEIBD BN o T2e B 7Y FEEBO ST RS
AR T .
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G2/12/Sait
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++= 2005.11.12
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J\F 2005.12.14
D 2006.1.12
5LET 2005.10.21

o NF 2005.12.4
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/AT H o7z, GI/4ENZ X 5 EFBSENEIE T
FICHWZ L, RV NV ADBREIOBEIZLE LD
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I — ¥ 79 1 <— NV81, NV82/SM82 TPCR
W & Bl dzo ZORR, M SN0 23T, v —
Y ATMEERZD DRI TH o720 WEAVTWES
BTV FHEBOT T4~ —ICH L THREBEEDSS D,
A, R AT —BHUIRIZ BT 2B BT 247
2oz, BTy FEEBRE T4~ — L%, 72
&, FNLEOBBBIEIZR L L) T IA<— DK
HRLETH 5,

OO RY 25— EHEBOBI T, A8, A
H(2H6), HH oMK OUKRAGT /12H
SaitamaUL/97/JP#R ML L, L= o5k
3G/ 4 B Bristol ¥k @ 2 R #k T & % Farmington
Hills/2002/USA#IZ & b i T, Rl Cid, 220
75 AY = HHERENTz. Fh2, H TV NEBOENT
T, R A5 —PiEEE 3R %L Y, Farmington Hills
BRIZIOEETIHEB TH o720 INHDZEDD,
BHRICBIT2EFBSEONV OERFIZ, BEIT/HEN
bODH T FHEBTIE, Bristo iROLEKTH %
Farmington Hills#k25&%, K1) A 7 —VHEIETI,
sLET, AR (234)), B, Lo 14%A5G 1L /12
B E+=#300 5 #4 Farmington Hills#kOHL& b
BEHo TV, BRIERIZBWTHRE IRV, £
HL7ZNVGI/ 4 WP RNEBIZIEN > Tn5E 2 &8
HES NI,

Farmington Hills#k 1% 20024 (2 Bk K THAT L 72
NVOREKRTH Y, KU 2T — EHEBORERYIZ
Kroneman & O&ED 12 & % & 20028 & I E T v
Bo Tz, BARSIL2004/2005 7 — A I EEMIIH
fTL7Z2NVEY 25— BHEFEERBRICOWTHREL T
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HIE TRFEAT Lo 2 L Z i Ol S 7o NV
i, ZEMICHZLONVGI/ 4 MARKTHL Z &
PHZE SN, ZONVEPERF L2 IRATORE
T#HDBOD, TNESIEKRTL00, GBI AV
DRI & AERSLE L Bbhs, /2, 40, Fx
BT L7 NVARICIIRE E NG o 7228, WEERT
MO COBETHIEZEPRES N TBY, #
FRRM AR A L3, W TV RERY AT -
MEBOFN #ER L TV S EPFEELEbh b,

3)

4)

5)

<

HEEE, M SEERERICBTA /Ty VA
L HRGFI O FEEIRD - i, RRMER
iR, 26 (12) 9 — 10, 2005.

EHHT, M BHEY A V2O (CFE17
HRE), RILRERFEREY ¥ — 4448, 30, 101 -
114, 2005.

Rowena A. Bull, et. al, Emergence of a New

o

Norovirus Genotype II. 4 variant associated
with global outbreaks of gastroenteritis, J. Clin.
Virol., 44, 327 — 333, 2006.

6) BEMRAESR, M0 20034~ 2005 4F ICAlETH TR L
727y A VA (NoV) 122\ T, Al Rf%E
X L T4k, 35, 69 ~ 73, 2005,
1) FIufigE © 2 a4V AR, RGURESS AR B 7) Kroneman. A., et. al : High number of norovirus
FAE A1, 14 - 19, 2004.
2) BARET, b HRTRITL TR /a4
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Abstract

A Review on the Mutation of the RNA-dependent RNA polymerase
domain and Capsid Domain of Genogroup I1/4-type Norovirus

Kunihiko Kumagai, Kazuko Ishikawa, Toshiyuki Mikami, Koichi Abe, and Ichiro Hatayama

There were 18 food poisoning and infection cases caused by norovirus (NV) in the prefecture from September 2005 to May 2006,
and a gene analysis of the detected NV GII’s capsid domain revealed thai 6 of the 18 cases were caused by a variant of GII/4-type. The
six cases occurred in order of outbreak in Hirosaki, Kamitosan, Hachinohe (two cases), Aomori, and Mutsu, covering almost every
region of the prefecture. An analysis of the RNA-dependent RNA polymerase domain of cach virus strain in the 6 cases indicated
that the 14 virus strains in Hirosaki, Hachinohe (two cases), Aomori, and Mutsu areas share 90% homology with the GII/4-type
Bristol/93/UK virus, while in the case of the GII/12-type SaitamaU1/97/JP virus, they have 95-96% homology or the closest relation.
Meanwhile, the 5 virus strains in Kamitosan area shared 90% homology with the GII/4-type Bristol/93/UK virus, while in the case of
the Farmington Hills/2002/USA virus, a variant of the Bristol strain, it had 98% homology or the closest relation. The phylogenetic
tree of RNA-dependent RNA polymerase domain was divided into two clusters. As for the capsid domain, the 14 strains in Hirosaki,
Hachinohe (two cases), Aomori, and Mutsu areas share 97% homology with the Farmington Hills virus, and the 5 virus strains in
Kamitosan area also have 98% homology, showing the closest relation to Farmington Hills. It is estimated that variants of the NV
GIl/4-type virus are spreading throughout the prefecture not extensively but steadily.

Key words * norovirus, genogroup 11/4, polymerase, capsid
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5 7 BROHHER
—EREFRIEEVORE - FEEREZEL L T—

WA e NE mET

MR TERT S Mg L OBRE ' bl BT

FHRECBWTHEL 2o TR KEREYO RS 7 HBICAMMEE 2, BELZEBRELTHRELTLIL I 720, &5 F
HERIC L 2HEEARILEY (VOC) OUE - ST A2 BN AT ETo . PR ISEFICEANV AT VT FIC
DWW, B - FREIPHEC A &R RIEEATH 525, SHIFMD VOCIZoWTHEZITo 720 T72, SEIIEEEDE B4R
THZEEFLLHEL LD, BEE - MEBRTORBEERL 2. FOEE, SVATVTE F2BRL 238D VOC 122

WTRET L7z & A, 21 FIZOW THERIRERI R AT 5 iz,

Key words : VOC (Volatile Organic Compounds), malodorous substance, scallop shell, sick house syndrome

1. 130 &I

P, FEOKRFIDMEELR, FEOEEORE ST
ARFEFOILFEW R IHEIMEMIIH 5, Zitshy
B2k T, T 7N ZHEBEER LY LB HUE &
Vo PR ESIRE SN TS, BUE, BEANEHE
PHFRNVLATIVTE FEZ LD I EEOLEME
R U CEMNREIREHMEL R SN TV B, —iz#Hl
T EHOVOCHEA TS B Evioi Vith o
2o T\wb,

MEIZBWTIE, BREBICBITLERY TN A OER
WHEWERT S H b Y b DR FHRERDPREES LT
bo REBFEWE LTERTEELZITAIZL 2
Ry FHB2BHAHT D720, &% 7 Hik% Rk
L7z BERI S8 IR e S T 575, ZhsVOC%
WY HHfEZE Do b ThE, FoMfiE: -
BN EEBEEYIRRE 2S5, £/, BEo2ET
OBGALIZEN B H S, Bty —TiE, F
WIS R Y T BRIV AT VT FEEE-5
fEs B LEBREL, RIFREREZH/IVS, FVa
TNFR RO&RZL S $O VOCIZH T 5 WAERED
TREE AR R A N, RN L BEE % 1T o 720

2. BEF &
2.1 # #
TR ST B Ky 7 Hsh R CPIgR T 1 &

18 u m) % 0T (AHBEH) ~1000T F < 100°C MM bE T 5
L, BEE L7ze BERUTEER, 30200 g %ML
AN, FEECERFICIRMERTLIOEEL
BFRETEREIEL Y & — IR E KB L 722 B,
100C DBEIT S & >~ & —IZ BV THERARIIT o 72

FEEIZE, BREESIC2EEOSE (FEsE-
WEHEA) 2 v, BEEREME IR LA L2
DEFHNZZ2DOTH Y, BEES L TR & L
Ay s%erBeEl, RBIC2EEDKREMR,
30C24MMERESE2DDTH 5,

FAEHE, 150mL N A T AUHKICIZZO T F AN, 4L
T REI =Ny A BIRSy 7 (9 X Tem) ICANT
REEEAT o 720

2.2 SIHRHE (2418)

[EEFEE & IRIEIR I N T L E, FEME
EPICEREIIFE YT 2 WE R CTRRY B S & k)
KLU UTOWEZEAT, 2B, HERER L, LD
BHDHHDIZONTIE, FOEEMBOBE, S BERE
DERETHEBR LT o7, )
ERBERILKE . XvEY, by, FU1L (3

f), AFL Y, TFALRNVE Y
JERGIRBALKTE © AN FH
NaF U ALFEAkE p-YrouxRy ¥y (U
p-DCB)
ThaA—VEH nTY )N, AT )
TIVFE F-ZAF)V-7 b 8
D ARNVAT VT F(UFHCHO), 7
T Te R, BRIV, BEER



n7F NV, BEBEA Y 7F NV, T b
Y, AFNWVIZFNT N, AFNVA
7 F A b v (LUF MIBK)

mog oY B:T7UrEZV, VIFLTIL, MY
AFNVT IV, BifbkE, AFIV AR
WHTE

2.3 RERVPIZAHTA

(1) 7YEZT -BibkE
CHATy BN -V gy Fa—-T
2) PYRXFNTIVAFVANE TS
CRDEAER TR R BRI 1 n g/ u LI
(3) ZDMDIRYE
DRI TS0 3 13 MERCK
B IS FRA T (R 98 ~ 99.8%)
(4) 6fET )Tt F-DNPHIRESEH®ER/ 7 b=}
OV
AR TEGE R BB (HPLCH)
01 ug/ nLiEH
(5) Sep Pak DNPH XpoSure # 5 4 © % % — % — X
6) 24-V=tuvz=nk F7J Rk (EERAR)
24-vobtugozve BT U Y GF o e
HETEM) 2 g% 2mol/LIEEE2S0mLICEM L, 7
FAT=NTHBLTHET 5,

2.4
(GC)

AR ROMIEME
B #GC17A, FIDM W 8, & J A4
TC-WAX (¢ 053mm x 30m, EE20 1 m,
Gy AL A), &fiE : 10ml, EALRE :
250, MR 1 250C, & T ARE
40C PR 150C & CHIRIEFF
(HPLC) B#EHLC-VP, UVHHIZR, # 5 A :CAPCELL
PAK C18( ¢ 46 x 150mm, 50 um, % %4
), BEMH 7R b= bk (6 4), W
& 10ml/min, 7T AWE 40T, AR
20ul
(MR # A5 v 7 18 No. 3L, No. 180, No. 180L,
No. 4LK, No. 70L

2.5 HBAE
(1) GCit:
7. WHRWE ;
FHEBRRAKE, TRITERIKE, o it

(2)

ALK, Ta—VE, T ATV V(17
fi&)
1. BT
HT ABIS0mLN A 7T VIRICERE 2¢% AN,
BEIC L, —BREOSINEWE (K4 &
AR, —ERERE (2, 4, 24, 48BFRIEE) l2H O
SHEERIML, GCIIH AT A by v I THE
WALz Wk, 32 AnZzwnd oliownT
LRBREAT, Chaxt iR (&) &L, BAER
ROHEEIT o720
IR EWE L bl 4 ~45u g(p-DCBIZ
T7ug) kL7,
. R
TLEZe i A B Ze o L, FEHEVA i (098~
998%) % 1 uLiEAB:, ERAATHIELL, #
T 1 R DL R S & TR R T R &
L7 GCICHAF A M) I T5, 10, 25,
S50uLiEAL, MEMEZEVWLZA, HRBLT
7 EARE A 1572,
HPLC %
7. NEWE
HCHO (HI34EEICHERY), 7 M7 VTR F
1. RBHE
TERTVFE FIZ4LF BT —Ny 7hics
Bogh AN BEZEIZ Lz, BFALEFEL 121,
—ERE(TE P TAUFTE R 386ugiiX) 04
S E (IR10 u L) % A, 20C 12 HE L 720
24HERI AR DORIEEDNPHY 5 A THi%EL, 7
2 = MY VI0mLTHEH L TREBRA L L7z,
T/, BBREOSE (HRHER) V1L, K200mL
AIMZBL 3057 MIRE D 5, EmOoEE L L
EAES0MLIZHCI 3mL, 24-Y =+ 0722l
LRIV VEMBESmLEINA TS SE72, 2 ¥
=V RUIKTaryF4 3 a=r7 1L 7Sep-Pak
Plus CI8TH#EE, 7 MMV 5EmLTEH
L, ABBHWBE L7ze ABRBEHWAKRUBIZDW
THPLCHHT 24TV, AL ) BRhEBEELBL
D HBRBERZ ZNEhRko . @2 Anzn
LDIDOWT L FIRRRIEZITV, Tha k(&
#) L LTWENROHE LT 2720
7. BRER
67 V7 e F-DNPHiRGHE#ER/ 74 b= b
UVEREOl pg/ u LB HRL, REHRHZ



HERE Lo SHICXVRERZER LS
5, BIFRBERER,
(3) MRAEE

7. NEWE

ERWE (518)
4. REH

ALT FI— Ny ZFfICE# B2 AN, EZEICL
2o —EIRBEOGHINEYE (JE) & A, —%&
B4 (05, 1, 2, 4, 24BER112) I OEMEE MR
METHEE L7, M, B2 AR 0wd Dl
DWTHRBREITV, TNEXE (FE#E) L L, %
EMROHEERIT o720

3. BRRUEE

3.1 BEEEICLZ2EENROEL

RyBy PVIY, ¥V LV (3F), AFLY, T
FANRYEY AVT 5 ) —)v, FERTF ), MIBK (5t
107%) 2 X4 & L, 0C (FREEHD 5 1000T F T100T
ZNAHTHE L 7230 2 W GCIEIC L ) 3Bk L7z,
RFHLYEIZDOWTOEMKIRE TORERRE
M1ICRT . EWEICL o THRR LD, $hEDE
2 & o C3IRETT, BB ORBEM~300C MUT DR
BERCIRFETT, @400~ 700C O BERIREER, 3800 LL
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—O— 800°CHERL
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ERRERE
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T T—=)u-F b YETEAERTH - 720, MoEE
MRS & 2D RIZFEL, 2R AL NN
WMELHBHZEns, LBOFBRTIIZORETF K
LT k&L,

DQLODORETIL, & DIIHREIRDLENIL DD,
WIROBNTT (BIRNE - ER I, S —ERBBE L€
DBBRL IR IR %) ICEVR RO
T2o ZHUL, FHC134EEEIZMGEE L 72 HCHO OFE R D &
b—FHLTwb, H2ICHCHOIZB T 5 K BRI
TOWENFEYRT . ZORIZF L AN A MO
WAV T h%EFERGET HAKATD AHRORRE
AT o 722%, 800C LLLEOBEREFIZ 51T 5 HCHO L2 a3
HEREMREIEBRDOA L LTAIKATO AL, F
bt BEERIRER BRI D RBA VY T A
BEAL L CERIL A VY 7 AN TL BIREY L 131F
—H L7 ‘

¥ 72, k&7 HRZTIZ300C YT OEIERESRIRET
TH B~ HCHO W 23 6 7228, FIKA TlE A
LNadoiz, ZOREIL, 0CEE,LLML 2D
ZEhn, BRICEEINSAERYIEES LT ARE
TiEhwrtEZ 65,

i, stf@% 1 TRLTH L0, BEHPEREE)
INEVIZERIRPBH D Z L2 RT

HCHO 7% & R (5K fE &)

B 2 4 24 48
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3.2 SR YERHREDRDED

24FEDVOC % A BIC, RBERLEE K U8 1000 BERL
k2 VR RAMGE L 720 2NN DWW THESRR
B BEAR CHEEE T 72, &8, HCHOWB LT
i, B oF—5 258 L7,

(1) FEBERKE

THOS LR E UV UND 6 TERSA LN
720 RERLWE ORRZELE 3 IR T . TSR
BHIBW T, R CIERBERIC—FEE$ T
L, FOREEERLPIZHT HEMPSA LD
128U, 1000 SRk CIIRERFIIZ A3 5 M A3 A
b7z,

Sk L, BEEE T, WIRET L QBRI
—EEDFLDIA L LT,

F 7z, RBERK, 1000CHERL & b B AR O 7 A
BRITKED o2,
(2) BREFEIALKE

ANFI U OHREN L1208, RBA SN Do T,
(M 3&m)

(3) nuar ARk E

p-DCBDOAENM L 726 p-DCBIXEEREFEIZH 3
LMAENTEL, T AENA TIVIETERL 7275,
LTy AIAET HOh B D B DRI
WA LTze 20720, ~FH U FEBIZHEMNL, 2
NEWEE LTEARSHIEL, fBREITo72, #
BEBZIC—EET THI L, ZORIIESLHTITHD
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Abstract

Effective Use of Scallop Shells
—Through the Absorbent and Disintegration Actions on Volatile Organic Compounds —

Akemi Yamamoto, Natsuko Tsushima, Chizuko Koizumi, Yukihito Yokozawa, Akira Matsuo, and Akiko Kogawa

In order to add value to scallop shells, a waste product of the fisheries industry in Aomori Prefecture, and encourage people to use
them as a precious resource, basic research was conducted on the absorbent and disintegration action of volatile organic compounds
(VOC) using the powder of scallop shells. In 2001 it was already verified that the shells show absorbent and disintegration effects on
formaldehyde, and a test was also conducted on other VOC this time. This test was done in a small space using the test substance in
concentrated amounts because its main goal was to determine whether the substance was truly effective. The result indicated that it
largely exhibits an absorbent action on 21 out of 23 kinds of VOC except for formaldehyde.

Key words : VOC (Volatile Organic Compounds), malodorous substance, scallop shell, sick house syndrome
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) VRESE Role —F, HEBRMEERIIBNEC
BEP LA L7225, V) VBB VIRESMET TS
EMICH D, FEEEERLY VEEEY v ORENE
o TWwWiz (K12, 13),

Uy

E 3L

[ire

100

| OD-COD mP-COD |

COD (mg/L)

FEEJAIRSZIEIR
@ oE S = &N ¢ HE= &
i K mEF R om

10 FEMEFIC & 5 F)IOREEFIC O DIRE

1500

g/L)

1000 -

(m

500 r

SS

N~ o~~~ o~~~ o~~~ —

— e D = N e

o = =2 =S == — 2=

FEHIAIRZ=ZIAIR
g = &N HE= S
- X ﬂ@%‘“‘{}r‘ﬁ X ®

11 [ERIEFICH T B5A)I0D SSiEE



EmR-N
CONO3-N

1k | |
0 'Illlilfnlﬂ-!!n murllwl'lh ks

= = == =D =S =2 —m - =2 S ==

N (mg/L)

12 EEMEFICHT 2RENERORE

25

20

1.5

P(mg/L)

1.0

0.5

0.0

K13 FERREFICH T BHRRRIY ViRE

4.8 MAOaRERE
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HJIl o fafir &AW KB & BB O 2820 70% L
DTz, BRI B A FRE)I L ME) o
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(3) FEERMEERII TR SICRE L vizo,
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RERE IR 12 IR 2B D THEH L Wit & v 2
5o AT B H s oo 3% - MU S KT BN R
L, BEMRERHCIETEI R LT WA BT 5 L&
Ry (Wl

SEOREHREmERALE P, fEIEKEOK
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SSHEMEAMOMNIZERTEDTAE L, SSE
B DRIV Lo RAG LR B a5 A5 2
TdhHhb, 72, WERNCOD L SSOLLEBHEL DL L,
P-CODHEMEL R b KEWVE/ JUIITIE, SSHH
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Stk, THMHEBORARMERREKE LT, #H
N> W TR IS B 15 2 O HI I & AT AT 9 A5 & 7
bo F7, FHEINE, SSHEHBEMEI/NSL, H
RIRES BITICRE ST 575, D-COD lia
MEOEENEL, ANELSVONRHHTH L, +
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TFHBIEEE 2RISR SN T, ThEE
BT 27D ERE 2m AR T 5 2 LA S THOAT
BHEE LTEIFORTWE, —#kilc, BHEDL
DOWE TR E CHBIN TV S, KR T,
P-COD, SSiZtti#y 75 v 7 b v L AR FRYE
ELTIRD N, BOBELA B X BHEZRT 292,
—77, REPICIEBRE L LTEEWENE TR T
o TN, BELLTUNEEINIEHHTHS, ME
B 5mIINFEES> S, P-COD EEOBIZIZR
WIEDHEDRD 5TV 5, P-CODEENE W &
BEERENEL 20, KOWIU X 2 BHEOKT
T LR B TER, BEMERIC BT 5 T3NS
O, BN~ OFEY - REEEO T AN IE%)
ROBANPOHEONTELD, EVEOHED S 2
THHEETH S,

F72, KEKREE LTHIKR SN LGS, EFRNEE
THIENRBEDTENT WL, EFRNIEBRECHE
YeRISL, B O NI T Xy v RERL, #
TR RET A LR B s, AkiES
B h 5 b TEERAR IS RIETEETH 5,
4.10 HEkig, BEIZ AIBHKERO&ARERE

PEKiE, BREY MIEHOKEZ R L ARER
EDH L, BHFICRDBREOWEINITKE 257255
EHDHE, MINIHERTED TS L, BREENE
DA L BHBI A EE 2 Sz (H22),
4.11 RBKE LCHIIARED LERE

THHB#OBEMERAEL LT, 19947 A5H ~
20004 7 H 3 HIZBIF B Rk, I8 L OHEL TR
L LI-AWMERE D S, 4H, 2005450 1 H~11
A30H BT 2EBEHoBMERE & BMHET L
720

%R, BERICBITABREOL0FINOEMEL,
HEOWERIEOENME (W5EIL 1 ~%E) ¢, ot
KEME LCTERBELMETH S, T2, BIFERTIT,
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X
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0
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g g 18 i =
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= = (g O Fa
(e 1] X S o
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B 22 MEMERCH T DHEKER.
BEIGZIZBITSSSARE

FEEH 0 6 WllOBEMEL AV7z25, TR
AT BAEMOBERELHET S 720120E, HHIEIC
MAT M2 RI2L, BEH i, Mo
BWEZIRT 2LER D L. D0, BIERTIL,
THEI IR AT 2 EMOBAFEILENHEL T 5
Z & A,

BaOENE% A% L, T-COD, P-COD, SS,
TPOATEL, FEFMEFOFAEEI, 4 H)ITld sk L
TWwiee —7, EWFIRETR,Z REREOBETH S
THERMEZE LK AS, ) Y EERE ) VIR ER )1 A
FERMEREEEZ SNz (),

T O B S - AR A T 72 BT R RO 5
ERET L0, MEF =7y ML, ERET
DEXHIT 2 OB METD 5 BEEPLAD L,
LR, I, AHH)NZ B 5 BRI O COD, SSO
BREFELIEINT 22800, I 2MIT% R
K& LIZHIBA RS NETH Do 2, FHERNA /S
ATEMMTO NI EARE T, THopk) B2
BREVEEZ ENDLZEPLBELBENKZET
bo Tz, ENZTOEZHE T NIZRV ORI,
MIZTRAT B B idfkx BB BT b5 2 &
bERILVHEETH %,

1985~ 1986 41247 o 724K R, FHEES, T/ ik
WEBEEN LR E LPOKRE TR, HEHH»SW
W S s FERORMEIEX, CODIE414 k>, SS
1$292 b v, TPI30.135 >, TNiX093 b > ¢, Bl
PEEC X Bk R E O _FFi3 COD T 0.0041mg/L & K
BLoh, BEOETSELIEREZDLZ EAHERHE



K4 +THEBRAAIIS LCEKD S DAREORER

HH L:Fa Rk BEREE | EEREE I TR P

(#E) oD | (6 63l FAEER I Z D1l
Kk = (mm) 1,560 - - 991 - - -
I P P (FER) - - - 377 - - -
BiE (xJims) | 9530 5,240 1,800 1,500 710 210 580
T-COD (h2) 280 100 43 700 360 (52%) 170 (24%) 170 (24%)
P-COD (F>) 80 26 13 540 250 (46%) 150 (28%) 140 (26%)
D-COD (F¥) 200 74 30 160 110 (69%) 17 (11%) 33 (20%)
TOC (h) - - 19 79 49 (62%) 095 (1.2%) 29 (36.8%)
DOC (F¥) - - 16 72 45 (63%) 16 (22%) 11 (15%)
SSs (b)) 480 150 78 8100 2100 (26%) 4000 (49%) 2000 (25%)
TN (kg) 79,000 9,100 4000 28000 18000 (66%) 7,500 (27%) 2500 (7%)
DTN (kg) 70,000 5,800 3,000 7700 4900 (64%) 1800 (23%) 1,000 (13%)
NOs-N (kg) 31,000 3,900 1,900 4500 2600 (58%) 1,200(27%) 1500 (15%)
TP (kg) 2,200 1,700 600 7100 2500 (35%) 3000 (42%) 1500 (23%)
DTP (kg) 1,200 1,400 500 310 71 (39%) 170 (55%) 69 (6%)
PO4P (kg) 820 1,200 420 260 30 (11%) 170 (65%) 60 (24%)
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MoemilzxRe L-ERNEEWERETE, T-
COD#S700 k ~, D-COD 45160 k> & R d S, H
WD O OEFRAMEE KR [ > Twb,

COD & BIHE N ALBDORRELZEAL 1 5, FTAREBEOH
FBIARI 2 EIC LT, COD & BIE% A ALK AEE)
Y, JURA V MERIEROTEEM AR L 72 &
TR L MR ORRGTED S, #AHAORMNEHTIA
MEOBMAA T ARBNEIZL 28KE L LR -/22 &
WHRSICEZLNDLZ L TH D, 58, FHEER, H
H &5 L L-RmEE R kA2 #Ts L
WRETH D, RO LXK EST H7201213, BH
HRNRD ) 206 LERNROFEEYHET S &
PEETH L, B, FHE, MEETRE L
diiat, KEOERINEIC L DENELROZODES
Z) RGO ESLEZ R A, ZDZ ki, 3
REFBLLBOMREMIET L LT, EETH D,

5. % & &

THIH# T, 1986 4E LIk, COD A3k #efii (AA
A Img/LUT) 288 L, EHAEQETIHEL
%o TWbe THHBOKEDYE HREZITE
TEHIBAT R E L CTRKEEMBEZEmRL, TKE
BRI L L2212 b 53, REgEfEE 7 Y
TTETWRWV, ZOERE LT, TKREEMCLS
AR BT E O HRE % _E IR 2 RS S ATH
ALTwBEEZOND,

4nl, FEREEMITH B2005:5H 1 H~11H30H
WA ERIL ALY & EE R 61 & Pk, BEE
i 2 S RICER A TR 172 720

FDRER,

(1) COD & 8Dt A AR BOREL D 5, TRED

LB & N7ZHTR I E BB EE R 5 1
FANEBAL L 722 EATRIEE 7z,

(2) REMM D ORBEAKEIZ1,320mm T, 5mmil L
DK E 991mm, MAFERRER 157 B TH - 7.



(3) wWJNPEEE, WREFIE1,8000 m3 MR 1,500
FHmd e RS 5z

(4) BEWMIEFTIZCOD, SS, TN, TP 7% & D SRERER S

BEOLAIE Lo,

(5) BEMERFICIE, MHRRMERBREIE LR T L, Vo
MEREY VIR 3 2 H o /20

(6) MREFDOP-CODIZ13 >, D-CODIZ30 k >,
T-CODIX43 b T, WO P-CODIZ540 b >,
D-CODIZ160 b >, T-CODIZ700 b > & BfEd &
nrze

(7) BERERDSSIZT8 b >, FAEFGIERIZS100 b > & RAk
b N7

(8) WREFOEEFRAMEIL4000kg, WEHEEEER
& 1,900kg, FERNREO 222 R AW EIE28000kg,
TR R AR EIL4500kg TH - 720

(9) WREFLEWMEICB 24 v &) VEREEY ~
DEWEY AL L, BREOS) YAMEIL600ke,
) CEEREY) AR X 420kg, MRRFO4Y L AR
B137100kg, V YRR VAW EIZ260kg TH o
720

(10 FAEE)I & HE )25 D T-COD, P-COD, SS,
TN, fEEMEE TPOARER, 2AFEOKY
% HH T\,

W v UEERER) ERER, BREFICERL W,

19 MHEHEREE, B2 U MENIRE L, 5
FERNNE NS Do 720

13 FENNOLRREAKEVOIE, FHEB/ A /I
THEOFEELEZ BN,

04 FREEER, MEN S OBRERBENESIKE VWS
& HREREFIC B B RER MG LR R % 3T B
BENd b

(15 BEEG EEEE, HEKkE S AR
LB TS o 72,

Lk, THH#BOKELE R, BIEKIZBT
LT & O T B A R 2 #3952 & H3HH
N0/ SIERERBE LV S FFIC, M
NG HAEEE DX TIIER, BRI R DL VIR
BHWXIZHD L, ZOHEBERNPINASALEIZE
RLTWBEEZLNDZ LML RBLRERNMEY
LR L HIE RSB L £ 2 b,

BRI R 2 AT HILC, ZORRERGET 572
DIZIEBEFORWRINE LIRS 22 EPRETH
o
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Abstract
A Survey on the Pollution Load during Rainfall of the Rivers Flowing
into Lake Towada in the Snowless Season

Hajime Mikami

The COD level in Lake Towada has been exceeding the environmental limit (AA type; less than 1 mg/L) since 1986, and the
decreased degree of clearness has become a problem. The Aomori and Akita prefectures carried out jointly researches on the pollution
load of six major rivers flowing into Lake Towada, parking drainage, road gutters, and drains during May 1 to November 30 in 2005.
Rainfall of 5 mm or above totaled 991 mm and the total period of rainfall was 15.6 days. The river flow rate was estimated to be 1.8
x 10"m? during fine weather and 1.5 x 10"m? during rainy weather. In fine weather the load of phosphate-phosphorus was distinctly
heavy, but in the rain the influx load of soil-derived particulate matter including the SS and COD from Utarube River and Kanda
River constituted a majority of the total load. The burden from parking lots, road gutters, and drains was light. Meanwhile, as for
the specific effluent load, Takinosawa River and Kanda River were overloaded. This is attributed to that fact that the hinterland’s
diminished soil-retaining ability with the expansion of landslides and vegetation removal caused an increase in the non-point source
pollution of woods and rivers. It will be necessary in the future to confirm this with an on-site survey of the hinterland and take
measures to prevent soil flowage in the Utarube River and Kanda River during rainy weather.

Key words - lake, river, load, rainfall, non-point pollution.
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LT&7,

TR 11~ 164 E O S HARE R, B Y
CBOWTHEREATH LI Ehd, SEITPRITEE
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BN 10 B 3
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2.3 EmEH
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YIGME R Ot 7 (R TT i, Ml Ak, BlE St
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SIS oM kK. X, SHTF v — b Ol
Wdkd7z,
2.5 & #
(1) & %
IO
7 v L HEMSES 1000me/ L R
BALE A A > AERSE R 1000mg /LA HE R

TOC : BFEALZ# 1000mg/L AZ#e
(2) BUBMEE K UM AL
7 v & WAL A v R UTOCH ¥ i
(1000mg/L) %, 2L A A7 5 A 22 FNZFN4mL,
200mL, 10mL &Y, FEAXERE CMAEEL
72o ZO®EWE, WLRYICEBL, AAATTA
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&5 VIIRGH Z FE LT, BEEELEICERN L7,
(3) TEHEE OB~ DOMERE
VR 728 03—, FREZFT 2 VI L
720 bbb, 10EOEZEH, S 5l % WAERE IR,
n=2 CTHEAHRDBELIE Lz, ZORR, FAER
7 v EH260, WALW A F 53228 TOCH290T
5% 7KH (F4/4=639) & N /A& &2 s, BEEHE
H—TH s L PHERINT.
2.6 MELEOFE
EHEHEPLBON T~ B X-REERK %K
W, FHlizAT o 720
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XEHRICBWT, FO (ER) 13, K0Ty
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W B EMMARE211 20T 72EE Lz,
3.1 7v%
(1) MR
BHRR D G R OMIERSRE R LITR L7,
10T RTH, 41470 VEIZLLHET
Hole BEW, 1HEEIFIE—2EET, iz —-2
HRETIT > Tz,
MRk O M E M OFIHME I, 0391 ~0434mg/L
T, FHMEDTIHMEIE, 0403mg/L, EERE,
000122~ 0.0589mg/L, ZER%E, 0302~ 1358%
TdH oz (LR T UEZ T 2 TN 25l S

®1 AEHER: 7vR

D, EEREDIKE o)

72, &7 — 7 ORKEIZ0539mg/L, HK/ME
130372mg/L, ¥ 130403mg/L, Ei#EFE L
00215mg/L, ZEMRHIX5.35% TH > 720
FEHVE & B\ 72354 O ME 1L, 0400me/L, A
R#£13000892mg/L, ZENRELIE, 2.23% TH o720

(2) FRATHRR

FHEE2 OV XRUREHKZ 2 H
1, B212mRd,

XEBR T, FigEoFHEIZ0400me/L, E
MAEERA, TEEHRERIEFNE0440me/L,

N 0. 1 2 3 4 5 6 7 8 9 10 T | PHEoRkEE
W | Advzoxh (AFvravbE | Advrovt | Advyovh | ddvrovh | Advzosh | Akvzoeb | Adryovh | Adrgoxh | 4vrovbiE
I B DIONEX HiT R DIONEX | DIONEX | DIONEX Bt B DIONEX

CLASSVP DX320 C7000 C7000 320] 1CS$-2000 ICS90 | CDD-10Ave | LC-10A VP DX500
LI PN Shl'g’Angk TonPac AS17 | 1CS-A23 ICS-A23 | IonPac AS17 | TonPac ASI7A | TonPac ASI2A SUI\L\E; G\ZCK Sh‘;g_’f;k TonPac ASIZA
8mM p-hydroxy 8mM p-hydroxy | 8mM p-hydroxy
o AVEOXY ] g5mM 25mMNa,COy/ | 1~35mM 1~40mM | 27mM Na:COy/ ydrox DYAIOXY | 97mM NaCOy/
% B % | benzoic acid 3mM NaCO3 A 222 | benzoic acid | benzoic acid 2
39mM Bis Tris KoH 1mMNzHCO; KOoH KoH 0.3mM NaHCO;s 215mM BisTrs | 32mM Bis-Tris 0.3mM NaHCO;
it 3 | 10ml/min 1.2m)/min 1.0ml/min 1.0ml/min 1.5ml/min 1.5m}/min 1.5m)/min 1.0ml/min 1.0ml/min 0.3m}/min
E A OB 20041 25u1 50ul 501 25u1 2511 25u1 10p1 1001 25u1
R YosmE | C—2ERE | U-0HERK | Y-rEE | Y—SER | E-2ER | ¥-2ER | Y-2oEK | ¥-2ER | Y-sEk
woB A 5 3 3 3 3 6 4 3 5 5
W 0~038 025~1 0~5 0.05~03 01~1 0.08~28 0.05~1 0.04~08 0.1~3 01~3
EE TR 003 025 005 005 008 008 0.08 005 01 01
EE4£HB| 15180 2/6H 1H18H 1A178 1H23H 1A198 14230 1A238 2A18 1A19E
* 2RI
WoE {61 0402 0411 0.393 0.408 0.389 0404 0.399 0399 0.389 0401
#l oE a2 0437 0410 0.392 0401 0391 0405 0404 0403 0.392 0.398
o E3| 0401 0403 0398 0403 0.387 0405 0400 0408 0392 0.398
Moo= 4| 0395 (0539) 0401 0400 0393 0407 0403 0401 0395 0399
#OE 5| 03%4 0406 0402 0.400 0.393 0404 0407 0.372 0410 0399
5 K | 0437 0411 0402 0408 0393 0407 0407 0408 0410 0401
=N fE 0394 0403 0392 0400 0387 0404 0399 0372 0.389 0398
¥ o M 0.406 0.408 0.397 0.402 0.391 0.405 0.403 0.397 0.396 0.399 0.400 0.0053
[ ] 0.0178 0.0037 0.0046 0.0034 0.0026 0.0012 0.0032 0.0142 0.0083 00012 0.0060
B S| 4385 0907 1145 0835 0668 0302 0797 3569 2104 0.307 1502
# i 0043 0.008 0010 0008 0006 0003 0008 0036 0021 0003 0015
E = 0006 0007 -0003 0002 ~0.009 0005 0.003 -0003 -0004 -0001 0.000
ERERES 145 187 -0.70 060 -2.35 125 065 ~085 -110 ~025 0057
moO 1015 1019 99.3 1006 977 1013 1007 992 989 9938 100.1
Z A 2T 1.046 1.366 —0.569 0.408 —1.809 0.896 0.445 —0682 -03870 -0231
05 0.05r
L 0.04 |
0.45
0.03
T o ~. Lo
Fi9fE 04f < ~——— i
0.02
0.351
0.01 |
0.3 L L 1 L L L L 1 L 1 0 L L 1 L L L
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
BEEES HEERES
F 1 7vER X-EER K2 7v% R EER



0.360mg/L T, 10MiF 3 N CTHOEHBERAICH Y,
HEEMBEDITT7~1019% & B 2R AR L 72,
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BIFERTH o7z,

AT A SR
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8mM p-hydroxy 1 ~ 25mM 3mM 2.5 . 8mM p-hydroxy|mM p-hydroxy
O ) 5mMNayC0y/|  1~35mM 1~40mM  |2.7mM NaxCOy/ ; x Ay ATOXYl) 7TmM NayCOy/
OB bensoic scid T oy Na2CO3 |ImMNaHCO; KOH KOE  [03mMNaHCO [pin2fne actdbenzole acidyamy narico,
i 2 | 1.0ml/min 1.2ml/min 1.0ml/min 1.0m1/min 1.5ml/min 15ml/min 1.5ml/min 1.0ml/min 1.0ml/min 0.3ml/min
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W ENM| Y-—sEHM | Yo | Y-2EE | Y—vEE | V-2ER | C-sEK | C-2EK | Y—JEK | C—2oE8E | ©— 2o @k
® OB K 5 3 3 3 3 6 3 3 2 5
mE®HE| 0~410 75 ~ 30 0~ 20 5~ 20 4~40 2~ 70 01~5 04~ 20 20 ~ 40 1~30
&' F R 02 025 0.1 01 02 2 01 02 01 1
EREAA| 1AI8H 2A6H 18180 1A17H 18230 15198 1H23H 1258 2A1H 1A19A
* 2 HEAIR * 5 RN
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B 2 198 206 201 193 199 203 202 199 198 19.1
o fE 3 198 202 200 194 200 203 200 200 198 188
WOE fE 4 198 207 200 193 199 202 203 200 198 19.1
WoE M5 19.8 202 201 194 200 202 20.2 202 198 193
& K fE 198 207 201 196 200 203 203 20.2 198 19.3
& A fE 198 202 200 193 199 202 200 198 197 188
Foo¥ M 19.8 20.4 20.0 19.4 19.9 20.2 20.2 20.0 19.8 1941 19.9 0.386
B’ mE 0.000 0.235 0.055 0.122 0.051 0.055 0.114 0.148 0.045 0.205 0.103
RS 0.000 1150 0273 0631 0255 0271 0566 0742 0226 1072 0519
4 2] 0.00 050 0.10 0.30 010 0.10 0.30 040 010 050 024
) = 0.200 0.400 0.040 -0.600 0054 0240 0.160 0020 -0.220 -0.880 0113
S -1.00 200 0.20 -3.00 027 120 0.80 -0.10 -1.10 440 -0.567
|4 F 990 1020 1002 970 99.7 1012 1008 99.9 989 956 994
zZ A 27 -0.224 1.329 0.397 -1.260 0.154 0.915 0.708 0.242 -0.276 -1.985
24 r
05 TrTRT T T T T T T
22 - B R e e ettt
04
i~ /D\ T — -
FiME 20| o 03
~— N,
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XEBX T, FHEOTHEEL, 199me/L, E
HERRBRR, THREREBRRIIZNZFN220mg/L,
180mg/L T, BEERA LB MskiE e dr o0 &
R OEINEE, BEMEDS6~102% &, BiFhkE
RTHo720

REHMT, HEEOHHEDFIHMHEIZ024mg/L
T, REREHRESIZ051me/L T, T T MRS
HIRFACH o 7278, 2HEskiE, EERAZTHI X o
BTHho7ze ZOWEDL 7 v HRFEE, 1MExiZEL<
XD ENRRVE TEMEHIT1%RTEGD & Z A7
ZiroldT, BEEELMELIILL2VWLD
Thbo

T2, EmEAH, BEELt BIEEROENIZE
LEE®EL, 7y RLAKRBOON L o7,

£3 AERHR:TOC

3.3 TOC
(1) BERER
B DI SR OMIERERE R 3ITR T,
1ist CHLEPIRIEDO/DRETE oz b
DI LT, IEHDOKHRE IR L7,
IR T X THABEED TOCEH %2 H\W TV 575,
VCPH, VCPN, VCSN, VCSH®»4#IX & - 72,
& M RR O W E 5 O F I fE 1L, 0.908~119mg/L
T, REREKR CEEFREIL, £ 2100055~
00179mg/L, 053~ 150% TIiZH D X T ZHMakL b
INE Doz,
7, &7 Y OBKRNMIZ12me/L, w/NME
1£0899mg/L, ¥ iL1.06meg/L T, HERZEIZ
0.0735mg/L, ZEMREIL695% TH o720 ZHEZD

F6REN o 1 3 e 5 6 7 8 9 10 Figfy ;ﬁ{ﬁég
WOSE B | BREEER(LE: PRIEER ik PRIEER LR REBEBR ik BRIERRA LR PRIGERA LR BRBERR L PRBERRALiE PRBERE Lk
TR B B i B BE Bi# =54 BiE B
TOC-VcpH TOC-VcpN TOC-VcpH TOC-Vcsn TOC-Vesn TOC-Vesn TOC-VcrH TOC-Vepr TOC-VcsH
£ B & BEARE AREARE AR BEMEE R AREARE R BRI RERE
W OBEOEF M| Y@K ¥ — 2 R ¥ — 2 H& ¥ — 2 EE ¥ — 2 HE Y- HTE ¥ — 7 WK ¥ — 2 Hi& Y- 7 \fE
w2 X 5 3 5 6 4 4 3 5 4
O M 0~2 0~5 0~2 0~2 0~5 0~5 0~5 0~5 025~5
= & F R 005 005 01 02 05 05 05 05 025
[ HCOHAR HO#HE oA it TR HO/E ik HTHA% i3
EEFEAE| LALH 1819R 18181 1H18H 1A198 1A176 1A 248 2H8H 15188
WoE E o1 105 103 104 0.899 103 1.08 114 118 105
wowE 2 1.06 103 104 0.909 104 107 112 120 1.06
WoE 3 1.06 103 102 0915 106 1.07 112 122 1.06
W o4 104 1.04 1.02 0910 106 1.06 114 118 1.08
o &5 1.06 1.04 1.05 0908 1.05 107 112 118 1.06
® K & 1.06 104 105 0915 1.06 108 114 122 1.08
E S N 104 1.03 102 0.899 103 106 112 118 105
¥y @ 1.05 1.03 1.08 0.908 1.05 1.07 1.13 1.19 1.06 1.06 0.0764
;R E 0.0089 0.0055 0.0134 0.0058 0.0130 0.0071 0.0110 0.0179 0.0110 00104
= 8 R ¥ 0349 0530 1.298 0.639 1244 0661 0971 1501 1.031 0.969
4 B 0020 0010 0,030 0016 0.030 0.020 0.020 0.040 0.030 0.024
# = 0.054 0.034 0,034 0.092 0048 0.070 0128 0.192 0.062 0.059
S 540 340 340 918 4.80 7.00 12.80 19.20 6.20 589
| G 1054 1034 1034 908 1048 107.0 1128 1192 106.2 105.9
Z X a7 — 0.064 — 0.326 — 0.326 - 1972 — 0143 0.145 0904 1.742 0.040
1.4r
0.08
2 0.06
e 1] M\‘;—\/, 43 0.04
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(2)

BEREIE, 053~ 150% &/hSvas, effk LTk
EBDEDRE L, BERRBUIT% VB L 72 o 72,

JAAT G SR
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HEER, THEEER LN EN1.10mg/L, 090mg/
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WERRTE, FERR B2 5 119meg/L 123N
LTw7z,

By sy =Tl BRELT A MIBWTY,
LAMEEBR 2 L, MEMEARML Tz &P,
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EOREREREESD 12, TOCIRRA IR 1AM LA &
ENTWDLDT, AL, BEBEAGRER IS
VERD B & ERIHHTRERD 25N 2 J
BROBIELS RO SNEHBHTH o7z,

REMHECIL, WEHEOHMOFHIMIL0024meg/
L, REAERRFL00506me/L T, WM OEK
HEHPERHNICH o 72,
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YR TOCIKE DWW T KEKREIBEEEHRNE L E
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BTRCEHBEANCSH ), BRI LR TH 07275,
TOC X 2 FEsk A BB % R 72

(2) REHRTIE, MO TMNEPo72
Fodd, Ty RCLMHVERRA LB o0, B
WAF Y RUTOCIECT NS FHRAMICH - 720

(38) TwE, BALWA 4TI, MERICk )RR =
BHE, MEEFHICENTZD o705 HElics
FRD SN ho Tz,

(4) TOCHK, MEFEAHICLVEEENREDLN, 1
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