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T, /A VAOBRBERIZIE, YV T AH A4 L RT-PCRIEVHNOLNTND, ZOREHFIEILZ v
ANABLTFO—HEZZHM LT DNAR ZEEBT 56D THY ./ v v A )L AT EDKI 7,500bp D,
90bp FRE D H DO A MG & L TRHi L TV 523, M #IEIC K D8RO L STV RNz, TR
PG TEZHINTWDIEFEEEDN /) 1 U A L A DRRGATNZ KT T B OHREN N RILTH 5,

AP, HEICED /B A NV ZADORE DR Z LV FEMICHRE T & 2 FEOMEZ B, ENES
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VAL LTHAROKRIGE MS2 7 7 — Y 25 LR BINRIEEER 21TV B T O HE %

Ja AR LR LT, FORER, v A ZDOREHE R T OIER A LIRS 5 2 LT, HEERIN T
T L DB FORDEIENRKRE LR D 2 ENHRENTZ, BHEFECIBWNT, /JoUuAf /LA LE
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KEFEE~=a 7V (FR1TH4 A) Ob L, KERESHERAESNEER SN TV D, FE P72 71
T 5720, BURTIIRBE @ 2EE LIZEEDMTOIL TS, TREAEMOMAOEREC LD, A VAL iR
EVS TR S T2 DT AGR Y A7 BEEE L LTV D, 20 OFREBAEDIL, I WHEMMM RN
FIp 570, HE 7 R A LG PR TR COENBIT 2 A IR0 ThY . —HBOFHEIIIREECH D, Zh
SOIRFEMAED 5 ) a oA VAL, AR DBGHERIBROKRFATIEE L, BEGE O END 7 a v v
AT K DIKRBGEIL R DR RSN D Z b, TAGEF IO LETAS@E L, PR EA HEYNAT O 70 &
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YLHORENBUR CIIER L U L b, WE B AL BKR Y 27 OB EA @O CX 220y, 1
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BB, ORI EMETEZMEE LT-, BEHCHT--> Tk, YA V2R ZFRI LR & tled % 2 & T, R
PRIRGOHEE THEOREEI AT TR BN CH D, TDT=h, HHBEWNEIC LD/ v v A )V ABG D B A
(G- OHEEIR ORI FE S X3 L7555 & (OB A VAR L ARl L O L 0 . 7 v oA L ARGl
OHEETHEORER AR T, T, TA VA, SR L O o TR )~ DR R s S h 2 2600
THEHC L DaHli& Nz 7=,

ARSI, AR Y A7 DIRBHAFOIE 2N S Z LD BUiAKSCHAKOKR Y A7 BICET5 2
LINTE D,

2. 7 O94 )L ARHREESTHE
BURIZBW T/ 1 A VAT, BRI, MINREEEIC L D IRYE A AEA L S TR 590, ERICI,
—%E9IZ Real-time PCRRT-gPCRYEDHW B TWD, UL D, J a7 A )LADES ) 5EI1THI 7500 bp T
HHIZR LT, ETEORE EOMEEN S RTqPCRIETIL, 27/ ARICKT % 1%f2£D#) 100bp ZAZHHES



FLELUTGHEL T D, ARE T, BYEOEREARAMRER /) 0 7 A VADBGAEZAET 5 2 & 2 BIIZ, YRS
F-DHEMEIR A 4% ZHE8E L7~ Long target Revers Transcription PCR #£ (LT'RT-PCR) % V>, Z Dz Cha
AE LT, RO CIL, HlEkA R L7 LIRT-PCR A X MRS AJLE L= 77 4 ~—% v, FAGER
DAy A NADEERHN AT o TR, HEEROIHRREIDS U TRIEBEOIK T RGN, ZORRIL, kI
BT D UANABIFOFEEREOZE, RT (WHAE) FOSHE, £72id ENOOEEHIREER7ZR EDHEE Sz,

Z ZTCAPEIZBWTL, /v U A NV AORHE 2OFNAICHEIL U 72 E R H1EEZ R T 5 & & iz, PCR KUGIZ
DK EOEIS % 0.1 (PCR SUSE=50 1 L IZxE LT 5 u L OREHIRIN~0.01 & LIRS DN a3 7z,
PEUKEOFIE 2K T S5k e PCR K L OUGE LV TSE 5 Z & C, MHEEOm B2 HIRE LT,
2. 1 FHEFIE

A KBGO K, RY =F L7 ) a—LikliE (PEG INEGE) ([2X-> e 57-0, ek
IZPEG #6000 (K 8%) F5LUNNaCl (FUREE 0.4M) Z¥RIN, fikk Lse RIS, 4°CT 1 KFfEDE,
10,000XG T 30 Zofila Loyt LG 2RI L7z, Z Dk % RNase-free /K GBIAR TR 2 bRZE LK) (CFHFE
SHTUAINVARRERE Uiz, BMEE DO A NVAE SO, QIAamp Viral RNA Mini Kit (QIAGEN #1)
DS 7 BB T =2kl Uz, 7038, UA VARSI A A )V AE G AR D 7 Ak L a oA LA
BT ST OBE. MRS N T Y B U0 D it 7 4 1 Kb 7 0 OBtk &Eix, SS A&
ERAEL LA CORERBICItT 7 2 1 AH720 0.06mg-SS &705 L H1Tki— L= 9, flith L7z RNA IS EICE
FI T D DNA #BrE7 572 DNasel U L, RNeasy MinElute Clean up Kit (QIAGEN #1) T¥{ /LA RNA
ZE LU 7e, R L7z DA LA RNA 3L 1.0pg 2 7 > % 577 A ~—, Omniscript RT Kit (QIAGEN #h) %
JAVWVETE 40 1 L R C#EEA21TV ), ¢cDNA 2457-, 1552172 cDNA % Ex Taq Hot start ver ((TAKARA #H) % vy,
TFIEE RO AR AT L, SR DI /2 577 A ~—. Forward primer 33 X O Reverse primer (F%-1) %k
HIREETO5uM &E72D X HICHNL, 2899 u LR E L.cDNA % 1 u LS L7z (BE0kE0EIA:0.01) . LTRT-PCR
EORUGERIEE LT, 94°CT 10 MIHE 191 7 VEi L, 94°CT 308, 56°CT30f), 72CT60 fbaE 141 71k
LT 50 %1 7 /LT PCR FUGEA T2, PCR SUCADHENNE 2% 7 77— A7V il B vKEEE (-Base, Life
technologies ) ZTUKENZA TV, /N2 REREGR LTz, IREOEESEL, AREPHOR/2 5 cDNA ik ZER L, 3
H MPN (B TEAEIERD /) v oA NVAEIR 2 ER LT,

#F-1 LT-RT-PCREEICERA LI/ OVAILNADT 54 I —

BhE i Sense B EACLS

94bp Forward (+)|5° GAG CCA ATG TTC AGR TGG ATG AG 3
Reverse (-)|5° CGA CGC CAT CTT CAT TCA CA 3’

308bp Forward (+)|5° CAC ACT CCC AAA GAC CCATAC A3
Reverse (-)|5 TCC ARA GCC ATA ACC TCATTRTTG AC 3

477bp Forward (+)|5° GGG CCA ACA AAA YGT AAT TGA CC 3’
Reverse (-)|5° CGR CAA GAR ACT GTG AAG ACATC 3’

676bp Forward (+)|5° GTC AAY AAT GAG GTT ATG GCT YTG GA 3
Reverse (-)|5° CCA AAG GAA TGG GGA ATC TTG AAT 3’

BEEE . Y=CorT,R=Aor G

2. 2 FM@fER

FHEFER A1 (R, EEROIEE RIS U CRHEE O MEmAER S =28, PCR SIS B UK E
EEZ 0.1 205 0.01 &35 & T308bp Tid 11 fi%. 477Tbp TiE 6 FFFREERRHHIEEE N A E L, 676bp 123UV T b
EPESND X 9Tl oT-, MEEEORERETIL, 308bp £ TOERMEAEHIL. 477Tbp, 676bp TIIMHIIRFELL T T
Ho7-h, PCR SURIZRIT AHGUKBEIG 2 BB 5 2 & T, MHBEOR EAFTREE 7257,

HEUKEEISZ 0.1 205 0.01 &35 2 & TRIBERE E o720, ZOZRE U TUIEUKEZRS LizZ Lk
LRSI EDOERC, PCR MSCET HBFRRAZ NI LIGERT 2 b0 L fEESN, T740b5,
LTRT-PCRIEIC L D/ 0 T A )V ADKRHICIENTIE, PCR SUSICE A iEAKES° PCR BEERA BT 52 L T,
RIRE 2= Hivbd B2 bz,
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3. / A4 LA DERIn TR EDFHE

HFRMFR L USRIMREED ) 0 7 A )LV A ORRGli A~ T 82T 5 - DI, =R E T ORI 2 fL5E U AT
iZ4T -7, HESEE U THEFENE T Ct % 0~50mg-min/L, SE/MNENFI T THERINEES 0~40md/lem? & L
7. 7o, HEEBRICHAWRBUKIT, ERR2.0 A TAMBEEOTFEMERAEEA & Lz,

3. 1 ERHEERRICH TS IEMRIETRAOEDHEFIE

K2 1T & 912, WRENEFRIEGUC T o7, RABvk 200mL (2% L THIEHRAIEFERE % 0.75mgClUL,
1.5mgCVL, 3mgCVL &725 X 5\ TREEREE T MY U ARIRATRIN U=, BRlREZ2 2 ToIR T 15 HfMe L.,
FRGE CtEAS 10~50mg/L » min F2E L 72 5 X 5B Ui, HBERIMENID b HRIR CaERREL BHET=%)
7 LTz, 3E Ct I L=k T, BEEREOPROT-DIZE bICF AR Y 7 ARRETMLU7-%., £it21 T
RUEFIECT, 32 LE1IORT 794 <—%2 AW LIRTPCRIEC LY / oA VA BERERE L,

Sodium sodium thiosulfate
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(NaClo) P
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Contact time = 15 min
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3. 2 ERHEBERICH T H1FEE TRV EDTHEFER

WREFZ LD /) v A VA ERRIG T ONSER Z L OBRGFER 28 \ORT, /e UAVAOBGTFIXICtE F
SRIRFEBRRR) (ZHAI L O3 AEMHER SN, KD Realtime PCR £ & [FEROHSIE A 94bp & L7=3F
i T A=A B T OB EA 1T CHAEA Y 50mg/Le min T0.2Log Tl 7275, HiiEik2 308bp & 45 Z & T0.8Log .
477bp TiZ 1.1Log & 72 o7, PCRIEZ L ARG FERIZBO T, MEEEROBEF2M885 L QW RT 8 %
AL TWRWGA THHRIETRETH 5, BRI FORBROIGEEIZL U T, HREHIC L 2R R OB &R
KEL pol=Z L b, BEEEZ 94bp & L7-HEKD Real-time PCR T, HHENFIEABVTHEL TWHEE X
bz, TAKMERSIZI A KEEFREET R Y v A L AERNHEO IR Ct fiiX 40mg/L - min RETHDZ &
NHY ZOHE, BYMEET S ) v A NAReL L HIEFRNEFIC Lo T 1hog LLEIARNFL L T A ATREMESS
Ezbhi=,
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SONRT 7L LT6W DIEESESNRT 7 (UL0-6DQ. 7 A B E) % v, -4 1R 5RIMRISREERIZ T
R 0 SEANER A BB LT, SREREAS 10, 20, 40mdiem? L7325 K 52T R 254nm OSSN ZHIE L.
MREFRI 2R E LT BEY 7 Ay — L (E=9%m, ES=1.7Tcm) [Z3§Kk% 120mL ML, [I@BALRN K
HNIEE 2mm DRHEH T ATEE L, v T RT 47 AE T —[CTRBUKEBHR LT,
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HT A —VIEE & TORIMIREZRIE L, (D ZEAEHRTT & Y PHRRE () 25 L7z, RIS
RFHI 2 T SRR B A SR T,

1 d
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VIO H T A — LEEE TOFEE (8.1cm). Abs254 [3EBUKDHEE 254nm TOWEE (Cm) TH 5,

3. 4 FSMRHBERRICH T AIEEET RV EDTHERER

SONRERC X B 0 A VA ERRRIE FOIEER D L OBFRIG %5 (Ord, Khosiliix, ROLvEHL
T SRR E (mdlem?) & U, il ISR MRIRET (2 OB A T IR 2 FRERRTOOFIHIIREE ChR LR R FRAAH A
L LTz, 7 aUA VAOBIGEFALTHEEREN T F] LT L TS R ASHER S AL, KD Real-time PCR % &
[k HAEIRZ- 94bp />5 308bp, 477bp ~LHEEET S Z L TRAOBIAS LV K& < 8h ., ¥ E% 40md/em? &



THZ LT, 47Tbp \ZH\) Bl TIIRHBRAMELL T & Z2o7=Z &b, 2Log LLEORFEEIREIMEL N TWE L E

Z BT, AT R Tl BRI 7% 1Log M S5 DI VBRI BT, BN 94bp DA THI 30md/em?,
308bp, 47Tbp ~EHEHET 5 Z & T 18~20mdlem2F2E L 72 7=, F7z, 308bp & 477bp (21T HHEERODE T L
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4. 7 O9A4 )LARBIEEL L TOFERKGE 7 7 — OO EEHR

HEDROEBOT-OOREBIEEL L TL, UTFOBEGEZHIZL TS ZEREE LN EEZI LN,

» FAGREMIZ BRI A EL T0B 2 L
- BRHAETH Y, b M 2GR E L QLRI &
« a4 VA LY HIEEHESREH SR &

J 1 A )V ADREGHli% 2 T il A SERC @V REIBIED 1 DL LT M/ aUALVARLRIL e UA VAR
D<A a7 VA MNV) ORI SN TN D, =072 ) 8 UA VA SHEEHIIETOME - BEAFRET
HBHN, HEDREET A OIUITOREERTILERDHD Z L0, FAPIZTASEITFAEL TWAUA LA
TIIR=8, FARPIZIT BEERENR ) n A VAL BipH Z b, RERE L L ToOBEAICEE L T3aHR £
BfECTHhHDHEEZ NS,

AFHETIE, FAGEMPIZ L BARIRE CHAEL CW A ATREES B D, FFARROIIGE MS2 77— (MS2) 73/
0 A JVAOREIEEIZR Y 5 B0EREET 5 2 & & BRC, QEKPOERBIFR L L bic, HE, SN ETED
FHZ T o7
4.1 FHEFIE

32 3.0 A FAMEEEOEMEIRAEK Z FiV\, FEEEOBEOETRN S, SINEHELZ IR L, MS2 DER
1352 1T MS2 Al OSSR A 3R L 7= 7 54 =—% V= LIMRTPCR £ & L=, HFEEHIBRORE Ct L. 0
~40 mgCl-min/L, 2EAMRERHOREH BT 0~40mJ/em? & L7=,

-2 LT-RT-PCRIAICERALI-HFEMKEZEE MS297—2 DT 547 —

b=l =8 e Sense B HERF| (Nﬁm)
'066s_|FoWard ()5 ACT CGC GTT CAC AGG CTT AC & .
P |Reverse (-)|5 GTC TGG GTT GCC ACT TTA GG 3' 8.6x10
Forward (+)|5 ATA GAG CCC TCA ACC GGA G 3' )
364bp | o verse ()|5 GGA GAC CTT GCA TTG CCT TA 3' 9.4x10
53760 |Forward ()[5 GGG GTA CGT AAA GTG TGC T1G 3 ND.
P |Reverse (-)[5' CTT CGA CAT GGG TAA TCC TCA 3 (R BR L)




4.2 ZTRMEKOBFEMKER D 7—URE

AR L LT MS2 DfsiE 2 31T 57-0, £, “WRUBEKP OFHEIEZNE UT-, HEER = & ORHsEE
2 TRT, ERGRE T OHIERE 106bp & L7-BFARK MS2 ORRHIEEEIE 8.6x10¢ MPN/L Th Y , HiEik % 96bp
LU/ B A NV AOBHIRE (10°MPN/L L-V) L HER L TEA -7, HEiER% 364bp (ZiK3E L7z LT'RT'PCR
B2 L > T 9.4x102MPN/L ORI DD Z L AHERS -3, 53Tbp DOHENEER CIIfRHRFYELL T & 2o
7=
4. 3 IEREFICHBITEHEHRKEGENS2 77— OEREOFHERER

ERHFICL D /) 0 UA NV AOERRRIGFOBAFHEA L T 27012, EREFHRITBIT 5 MS2 OEFRRRE T
BAFRIA DB 1T o7, 7238, IREK P OB 364bp TOFAMEEH 102 MPN/L A—#—ToHh>7=Z &2
Z. 537Tbp THRHBFMELI T ThoT-7/-8, Z Z Tid. 106bp TORIERZ MRIFHEZ1T o 7=, #RE X6 (=T,
MS2 DOIERRIL T EAFEIATE, Ct A3 50mg- min/L DA TiX /) B 7 A VADERRIGFERFHA L EHTRETH -
72bDD, CtENENLLT CIHERRBIGTFOBRFRIEI/ NS W, ERMEEE IR SR 2 & e Shi,

At ERIG T ORIERZ X E5E Lz MS2 OFREMIHEZ1T ) TE TH A,

CT{E& (mg/L*min)
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4. 4 BSMRHESERICE DHERKBENS2 77— D OEEM OFHEER

SEOBREEIZ L B 0 A NV ADERRIG T ORIFEIE LT A7-012, SROMREEZIZIRT 5 MS2 OERRE
(CFRRAFEE DR To 1o fERA T VTR, / 1 A NV AEER &S O HEEAS 94bp & MS2 DA 106bp
12BN T, SEAMREDS 20~40md/em2 DFFEANIZIST, MS2 DIEFRRIGFORBRAFEIAH / 1 A )L ZDBIGTIRAT
FIA & RO 2R L7243, 10md/em2 TR RIG T OBRAFEIR D/ NE Do 7= 12, SNSRI XRED &L
B HEESHE,
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AEIOFRERTIE, FHletE s Uiz ZRABETKF O MS2 JREENS B U A VAR LD BRSO, HiiEE% 106bp
& LTI s O s, BN L IR T b A VR L REE L HEE SNZ 2 E D, BAERKO MS2 28/ 1
A VARSI A VAT ) 5 D AREMENE 2 Bz,

Ltk /A NVAOREFEE T A VAL L COMAREMEZ @D 5720, MS2 DEGM R L o NEH b7 —4
0. HERE G OB AR L7 — 4 2 &8 5 FETH D,

5. F&H
AL, HRICL D/ 7 UA NVAONTNRE X 0GR CX 2 THEORMNZ BAIZ, AR s - OREER
YR UTBIE TERIAIC LV | R, BIMNEEIC LA EIEE3 M LTz, Fiz, BV A LA E LTHARKDOK
g MS2 7 7 — %R L7-HadE, MR ZI TV, s ORI ERZ ) a oA VAL I U=, 55
NIARERZLLFIORTS,
1) LT'RTPCR 28T, PCR MUGRFOHGEKEEIA 2@ 5 D 0.1 705 0.01 &35 2 & C, MHEEOm A ATHE
Aoy
2) FE /KA Z T ESRTHER ORI R L D/ 8 T A VA DEERSE R T- OO EIATE, RS s - ORENER
% 308bp, 477bp EHLHET S Z LT, i@ Realtime PCR (£ TV ONA, HEIE)S 100bp i OEEEE (ST C
OWRVEE LY REWT LRS-,
3) MBI TRIC I T, BRI MS2 77— L ) 1 A L A DRSS T BIE D R THh -
722 &b, MS2 77— ) a A VADREREEED A VAT Y 9 D AREMNE 2 AT,

AT, BYYm A EHEHI CTE 2 0 U A L AOTHEEI L D NE IR EAHEET D72, 7 v oA VAAEE
BED AN L UTHEK I T OFEE L CO D BFAEMRIGEE MS2 7 7 — Ol P Z 3l L7z, 7k, Mibs&E L7
FE A VAT et OEFRED DIMEIREHEE L QU and, Misszs LIHBiE o A L A BRI 17
TELTND UA VA LIIAFHEFREN R B 720, WU THEN R A 3 C X 22 ATREMED B 2, IRIMEMD 5 AAED B
PEH S OBAERRDO MS2 7 7 —V&FEIREL T75 2 & T, & FOSAAENBHEH SRR FD ) v & A VA EAHE
FEREDS L 0 AT MREE CIH R AR C & 5 Z L 1TNA, MOBER Y A VA L1320 KIBFEIZ L D plaque assay
X O FEICEHmAM T A AR AR T 5, 4. MS2 77— ORGMERERIC L AN ET —2 OEREE L b, 1
HE AL T- OB AR L2 MS2 7 7 — P OFHlAEETdh 5,

HET
AR BRI IS DICHT= Y A TABE A OB IIIZ R T ETHV ., & ISR L THEER
T2

SE3

1)  Duizer E., Schwab J.k., Neill H.E, Atmar L.R.,Koopmans PGM. and Estes K.M.: Laboratory efforts to cultivate noroviruses,
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2) JEARTIBE IR AR R L TR AR 0 VA NV ADBRIAETOVNT, p24, 2007.
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potassium ferrioxalate and potassium iodide-iodate actinometers and a method for the calibration of radiometer detectors, Volume
222, Issue 1, pp.166-169, Journal of Photochemistry and Photobiology A: Chemistry
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BKBIEICEK D A2 UEBICET SRAFHAERT

Ut A7 vF—2on BEOIER B Var
FAENFER A F

WHAKELRLE, FAKBRO U YA 7 AREED LTEBY ., BIROFEMmBT) 725 0K
DHNTND, £, k2 6 44 AICBERE SNz, FA4W TR0 —FARG |
DIRNT, THAFRETRLE—ICONTIL, 2 0 1 3426 3ERE, BA % KK RINE
LTW&E, ZOHLEMMICHEL T, ) £HV, BETREZR LY —D—2L LT,
TARBIRAE A X VREESTEDZETRAETHANA AT AL D=3V X —FIHE2HE L T
WS LEDR D D,

ZORE, INBEERG OB E . H 2 O TR TA X VR BEZ1TH L0 b, (5IE &L
S E TR B AVERET F7/7%ﬁ@ﬂfﬁﬁbff§/%%?éﬁ#\ikiot@ﬁ%%
MR TE, XA AT RAZLDRERLELED THIRMTH DD, 2 E THAKBIED A ¥
VHBEIIITHONTWROWONBIRTH 5,

AZEBIT, ARG IRIE OAERIGIT I 1T D KGR D D23 A A 7 AdSHsh 30, BE
FERRRIC G- % D5 B 2400 U, BKIGIR ORI 1T 5 e 516 o0 B 2
T 5 2 & TUNWLEE S HEH SN AEROFDFH AR ES TS Z L2 BN E Lz,
SCHRFAAE 2 5 O T R DO R & JelZ . BEAER MRS IRIE O /K15 IR O iR B UM EE LI B
T Hhiakaxat EOEFEE, LITIC i&béo

BABREER X OARR

BEALAKIBIRD TS JEEZ 10%REE & Uiz PR b KR Z{T 72 2 A, pH O
KRN ARARE OIS SITRONT, ZE LTV,
FEALAKTEIRD TS DA HOWT, 5, 10, 15 38 K T 20% L TEu#k L 7= B
RITE D A TS10%LL T CTLE L7 FIRBEMEIHE DN FIRETH D L E STV 5D (H
- HEAR, 2014a),

HREDAREOEEIZONWT, BHE OFEYANEIL 1~3 kgVS/(m3 - d) & S TEHY
(AARTAERHS, 2014) . IBETEIRZ TS10%FE |24 L /- ke i b =25 L v
B AMEIL 3.2 kgVS/(m3 + ) THEILAFETH 5 Z L RHE SN T 5 (Hidaka b,
2014),

IS LY WABKIBIED TS BE 10% T, AHEMATE 3 kgVS/(m3 - D E TR 5T
BRERMEMAE R ATRE CTH D Z L RS NT,

BKIBIBD A & o T AMsHR

FRAKIBIRD A & o 77 AfEHAER1T 0.25~0.35 NL A % L /gVS S AFEE TH 0, KL R
@ BOD MLSS AfFRNEWIE E X X B ARHER NG 3 DR S iz, KAOAFE R
TOAMFME < WREFFR DA R WIE ETEHEIED B O R HEIT L, A X 2 A TG S
T VRSB T2 Z L, 29 LEEEBIC SRR >T0DHHDEEX LD,
JRAKIBIED A 2 2 H AR T RHERATHIEDOLGE LV ORME T LTz, Zo#H
E LT, BKIBFE T30 5 R DR E ST alREMER B 2 b b, JLALERL
TR LR BREEER O LD 72 EFERT D L IXRMSRATEIRICOWTIL, BB )
DA S 4D BAKTGIE OYREEFREIZ Y, BB EZAT O T IR LT 522 & TA X
VA ABINEN B LT 5, 7272 L, ATBROSERE/IZ, INRICET 5 = 0 —HIE
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DBUSTHERATH D, H— DO TOMFLZA8E LA TS 12 8%FEE O & i E Al
HEIZIECRIEL D 2 X VX —HIC@E IR TH D 2 ENRES N TWD (W A, 2014) .,

0.4 -

o
w
L
X

o KR

X RERAERE

o
[N}

AR FT RERHAER (NL-CHA/gVS- T A)

0

0 0.05 0.1 0.15 0.2 0.25
BOD MLSSE %7 5 (kgBOD/m3/d)

X1 [ESRERTOEAVS H7-0 DR Z 7 AR LKL R o BOD MLSS & fif
KORAR

T T HEREE
i KIG IR D % 38 A R (%dry) 3 L ONEILIHTR D TS(%) & . {biGIRT DT ' =T %
FRENSEONTZBEBRRIILLTO LB TH S,

MALIBIR DT % =7 P28 1 B (mgN/L)
101.43%x [i/KiBIROEFZEGEH L (%dry)] X [HLIETRD TS(%)]

R BE R MEA L DI B IE MALTBIR T O 7 o = T PSR 4,000 mgN/L F2ECTH %
ELZABEAARECTH D (AE D, 2014b), ZeBmiRMRMEEILOS &L, 7 E=71
BHEOMELZITROT UV, BABIRICLY 7 BT HEEISNRLY . WRIBRTOT
V=T PR 2,000 mgN/L LU FICHERF T 2 LR H D (HE D, 2014b),

700 -

y =101.43x
600 A

500 | '.

400 A

THERRE/TS

((mgN/L)/TS%)
@

300 A

200 A

TUE

100 4

0 L T T T T T T 1
0 1 2 3 4 5 6 7

N(%dry)

2 BKIBIEDER S AR LIMEIGIRO T & =7 YEERITS o BifR

HEBE
THALTBIED TS IRE L KEDT — 2 oo BRAITIUTO LY TH D,
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HALIBTRDEEE(APa + o) 0.0642X [1H{LiBTED TS(%)] 239

HSEE 8.5 dPa + s 248 U= BER RS MEHILAE O Bl ik 1% (CFD) I & ARRE T,
BERR O FLHHE CEEHIERE 0.1 m/s ZHERTE ., TOEEMIGAETH S Z LRI T
% (Hidaka &, 2014),

ZBERHSIHEHEHEOSE X, BENMBEWVEMIN RIS TEY (Hidaka 5, 2013), #
HOBRTIESERFEIEHNTH S,

100 -
y = 0.0642x23%
R?=0.8891
10 4 XA
X
v ? B REFA
& A s
3 14 ! X EEFC
i 4 e MEFD
=
01 - &
X
0-01 T T 1
0 5 10 15
TS(%)

X3 AIRSEMEHEILIGIED TS & KR DRILR

(2530
Hidaka T., Sawahara H., Togari T., Tsumori J. (2014) Anaerobic digestion of sewage

sludge with high solid content and its use as fertilizer, 9th IWA International
Symposium on Waste Management Problems in Agro Industries, Proceedings
Volume I, Kochi, Japan, pp.528 534.

Hidaka T., Wang F., Togari T., Uchida T., Suzuki Y. (2013) Comparative performance
of mesophilic and thermophilic anaerobic digestion for high solid sewage sludge,
Bioresource Technology, 149, pp.177 183.

AATAKEHS (2014) TAEHERE RS 2014 FR (EBR) , F %K.

FEHEH, FHEEHR (2014) SRE - SRFREENTORZE (£03) , F51ETK
BETERRSERLE, 919 921.

A&, BT =2 (2014a) # FALESOBAKBIED FIREKHEE I RIZ T EF
WIREDORE, tAFZWIE G (BE) |, Vol.70, No.7, pp.IIT 433 III 440.

A, Fig, HHEY 2, FAT (2014b) BRERMGE TABROBKMEHILICEIT 5
s K OEIRS OB, 5 51 [ T AKEMZER RS HEILE, pp.925 927.
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Mg/ A AT ANEREE L MISETIVEEICEET 20

WFFE T - A

TFFEHAR] © S 28~ 27

Y TF— 2 MEEIRIIE v —7 (VA7)
WFFEHSE AR 2>, B . B

(2E]

HEEARD 7 ) — AT A CREITEET DAL I~ 2AOFLRFATEDO—D L LTERD
D TR T OBSMEH LB E IS KL E M B2 T 57212, MES L IRLE L7 =) T F v
7' & PAKIGIRDIRAHEMEHILIC BT 2 R 21T o 7o, XL L TKIGIRDIREHEIEHIEEERIC OV T, BAH
fEiE L 0 BIRGWHLIRT, A X A EREOWEINT 5 Z LRSS, 2T T F v 7 L FKIBGIROIEGHEME
THILEERICHOW T, EROIBILE L U H 55 ET) 0.9 MPa 36 K ONRE 178 CORMF T TH, 50%FRED A &
RS DTz, 7o, HERIEB LA & U TR EDOIEERIPAZ B 62NN T 5720, HekMiB btz A
T HREAFD TR T, MEZ TAKRIGIE LIRE L TSP L 2 S0 E M F 5 BN Eh R A gk
HE, BRI, MEEZGREMHIE LA Z o HRAEFFT, BET D Z LI L DREDRAT AP AR 2R Lz
& 25 HERIRRRALRR & U CAR X B ORGP, TS O EAREHEE T 31km LU T OHUK T - 72,

F—U— N JELEE A 7 R, HERIE LRI, IRERR T A X

1. LI INFERRHNER A~ AL RIR 7 ED—>2E LT
HIERIRR L IR OHEEDOBLE G | [E U AIEHIA TARBR COBGHEE EDYE 2 Ha, Fkm Cofwt
EAHHEAX Y DD, IRENFA ADPEHOPIHIZED T8 HHIHHE S TND 2, RELTONTIL, RER7RRITL
(B MER A HEET 2 OI8O L b0 L S TnD BAEATOIR THEWIOAT, HDOHFEED A X AR
D, W CE D Z EAVREN TS DI XEHR L 0 & Tk
—J5C I ERR, AR H LR EDONYERDT- T5IRE DIRASAFC, MELD A & AR ) FAVRES
D, FRANZEIER - Wy S Tng, Thbir T NTWDHOD, 1RGO DUV T ORI T
TR R EORREER & L CREIFIIL, kA b, Fr. BEANS A~ ZAOFREIC L0 A X AR
BRSO = AN F—F DTV F—DOVHEIC L D # TR | NE XY HE LG DA Z R SOARE A
EEN LA CE UL, IBEEAS ADOYEHEH Fe A ETIL, AEEASETHD L EZ BND, A
WL, HEREIE(LR & U CEMSTRETH D, K AR ] EOT- O OFERTEE LT, AR
AHFFE T, A S A A~ A B ERE U TOLES TIHIRER M A~ A Bt e U788, - 1oz
V. AR L QU 72O DERERAI OV AT L% ¥ L CE TRV, ZOEAMIVRSITND 780D
TRT 5 ENEIITHD, Tk 26 FFEIL fERICH D, 200CH LV 2MPa LU ETORERLL 700 | B L7
720 AES L IHBHBEE L= 255 v 7L FAKE BT RNFR =R VB E O SDE T H 5,
TDIRAKIE LSRR A ToTo, £, BN S T CAAERL L, B HNELL FAKIGIROIBGSM T
BT HEEGO FARNES T, NEE FAFRERG L TCOIRGHEMH R, 72 N R D S OfRiL
TGS S D DO HIERIER LS & L THZZX) HASE LT- 27 F > 7 & FKBIROIEABE M LR

EEOWSERIPHZ R LT, Mz, BNFBRIZ L DI L,
2. 2 SEEAE
2. BERNA AT R ETKBRDESHRSIEHLIZET 221 MNEETKEREDESBRTIEHNL
RS P TKIGTRFS LONIEDOMRIRIE, MEEEE & FRET
2.1 B 0o Y, TKERIT, EEEEEIREEZ A L O A
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T FARMERGD G O Th 5, IRGTHIROE (TS) i
FEIR 2% ThH DD T, FRETO LR EIC X
D). A%FEREE CIE L7, MBI, TARFIERTN CEAER
L. 10 mm FEEEIZEWT LT,

ML & TFAKTBIRDIRA OB A FER S D 1= b Dlalsy
2O, miE G5 CREE) & T TiTo7o, FEREAT:
L. R1LIORT LB ThD, FEE (FiEEETE)
1.14 gVS 1Tk LT, XE (4 B X TFAETR (3 B
T, IBRAEEEATE L., TN EThoOFER%, 3 /—2A
TAToT=, WA TLORFMEIE 130 mL T, 1k
G, TKIGIRR LONNEA AL A A Ak T 100
mL [CZEAZTZ, LT, BHRITAT 3~y FAX
—AZEHL, HRRE HTHITEE LN S, AX
T AFEA B ORI LA IE LTz,

F 1 NE L TAIGIROIRA H B IR

MR | U | FABE *i@ft/

@ve | @S @V9) i
Ci1

(F527) 1.14 0 0

Ci2 1.14 0.09 0 13
Ci-s 1.14 0.18 0 6.5
Cia 1.14 0.26 0 4.3
Co1 1.14 0 0.18 6.5
Ca2 1.14 0.09 0.18 4.3
Cas 1.14 0.18 0.18 3.2
Ca4 1.14 0.26 0.18 2.6
Cs1 1.14 0 0.35 3.2
Cs2 1.14 0.09 0.35 2.6
Css 1.14 0.18 0.35 2.2
Cs4 1.14 0.26 0.35 1.9

222 AFSFvTETKERDESHRIMEHEL

21T Ty T ERBUT LTRSS R A i 5
7= OE AR A | il (35°CRYE) B LUV (55°C
FRED) T TITo7

aF T F o TOBESNTER 2 \[ORTERY T, W1
~W4 O 4 FEEAFGE LTz, W4 23, (RO &
FERDGAE TR D, KL T, WLBLOW2 X, [EH%
0.9 MPa, iREZ 178 CICERE L, WU 2 ZnEi
60 43 LTN180 7k Lic, W3IZHOWTIE, £9EEH
TFIIER L [FkRD 213°CREEE 15 SR RZ T,
Z D% W1 & [FREOIMER A1 T 12,

L7275 7 053 gVS BLOFEEIE 0.86
gVS ARG L. ARROAELFER &[RRI By =585
1777,

14

K2 T TF v T OIS

O J+7) g AP

Bt B (MPa) 0 (G2))

W1 - 0.9 178 60

W2 — 0.9 178 180

W3 1 JEE»JFIC 213 15
2 0.9 178 60

W4 — 2.0 213 15

223 HAE

TBURIEIROSHTE, & LT FAGBRT IRt TYT
o7z, 7235, CODer 13t EET (DR2400, HACH)
WL T L, FOBRIZIZENEI CODer 33 (HR)
EHWe, 7 U= T OSNITBEIES TR

(TRAACS2000, BRAN LUEBBE) # /v /=, 344
ADSHIE, M KEEF N U ¥ LKA A S S E 5
T ETIUREERE L, AX U ARERE LT
BU7I, AT, KEERTHEL,

2. 3 RERBLIUEER
2.3.1 MELTKEEDRESHIIEHIE

AL & FAKTBIRDIRA LB it s A, 112
R, 2T 777 (Cr) (BT AREIE)ND
DA LR T AR, BIOTIKGROA (Coa. Cs1)
DYFED AR AL @& E 72 LB &, AENLDA X
VRS L TELED TS,

MEDFENE: 3 BFE N TAIUZDOWTEH, TFAIEIE 0
gVS DEFE K 0 A X AERGEDSSHEIN L T, MEE T
KIGIRZIRS LT FERIe DT, XENSDRA X I A,
. b LI PRGNS D A X I AR EH H531)
ELTZODNIEBICE RN OO, RAIZ X BNk
SHEMETDEE L0 & A & L AR B ORI
LCWDZ EavREis,

IRANZ KO A X T AR ED I DAL, B
2 FARUESEOTEEE AV =D Y CHEEETH
%o 1GTREERBEE N2 > TN T, ME L ORATHE
(R~ DFBI DTN L3, TRENTWD Y, 1RE
THIKIZ L DRI R, KN T o ADUEER, TG
JeDREH I CIEMH g DIEAC 1 0 XD R bls
FOWTEE AT 5 Z L2 08, ZORHRIZEZ B
Do ZORIBUITEH, TAREMGI AR AT A
DT & MR TE D,



® T/K;EIE 0.35gVs
A TIK/EIE 0.18gVs
OTF/KBIE 0gVs

100

Z % | (]
% 80 A
% 70 D
4 60 F ‘
A
@ 50 ® 0
e 40 r A
0 30 F
R 20 | .
ot
=z 10

OD 1 1

0 0.1 0.2 0.3
NE (gVs)

1 XELL FAERORA HRERA ISR

232 aFSFvFETKERDEAHETIEHLE

4 FREOBR L E G LT3 T F v AN T To
7S RIBROFERE, M2ITRT, 22T, AZ VG
R LT, A EECODIZM TS, KA & 0
ZE(gCOD)DEIATHD, ZZTiE, aFFFv7h
LOEEHDHE L TGRLTWS, (RO
ThbH WA DA B ABENR bR T, T¢I
HThHD WI~W3 Tid, A ¥ ARERHIOE T Lz
HOD, S0%FRED A X ABUIFRETH > 7=, PiRSE
L EmRAEFE T D L. BREFTOA & AriE
DI T,

TAROLERERZ L LIS T, PR
ALTOH BT L 0 A & AR =5 2 L3
SN TWS YDIZRE LT, MEZ% ISR E LT-RAHK
SHEMETHRIBRTE T TV REL TV Z Lo
ENTWD 2, BAR M A~ AOMSHENL T, &
BHREH BRI TH D Z R EZOND, ERdt:
FCET7T =T HEROMEL PRI TLY 32T
BFTNHOD 0, BAR M A~ AOHAIIEREHER
ENZ LD, T e THEROHERE I
LEZDND,

15

B8 (55°CIEE)
m 8 (35°CREE)

0 50
A BRI (%)
K2 B T7F v 7 L TAKBRD
IRE BRI L35 R

100

3. MEKERMENE S L TER N EDIERERO®RE
3.1 B®

HERRBE LR & LT, FARBBRORI TRAET S
MEZ, FABRLEA L THRSHN LT 254, NE
OTEREERENS, HERRBLRIR & L TomRc, K&<
WREHEZDEEBEZDND, LML, XEDOIE
FPHOR BB Lo 85I, 1IZEAERYLA0,
ZZ T, HEREB IR L U CTENEOIEERPEZ
HBLANZT D70, IR 23 BBEFD AL
B FEAEA T, FABRLIRES L TGN
DEEER L BN AR CIREL T, FHEIHES
BNAY7 IR 2N FH A (Greenhouse gas, GHG)HEHE, 35
O NEZ ML LA ¥ o TR EET, KETS
Z &2k D GHG PRI A3 L=,

3. 2 A&
FHfiRtER e LT, M3 IToRLIEEEY, JKAET
FAELENEOTaEATHRT A Z & & Lz ME,
FELIAZ VAR, BEO HREIILLTOFRMET
WEEINDZ & EARE LT
o [RESGIMIL. MBS ShTuhRuy,
® [RENE, 142 BT, FE LIXEIXZD
FEEEE I NLD,

® XX, FNEETRRE - FIRESh-&IZ. FT7
v 7 CE I, BREMEBEEZ G 28EFD
TR ~ER SN D,

® EMRSIVNELL, TAKNEIEA CHEWaRR..
TATERERA L THGHER b SN S,

® FELTAZ U HAIFRE I DI, FKEOHE
BN L TAGBROINRIZFIA Eh 5,

o HKFREIIMIARZICHERISN T, IKITHEDILT
oy ~SEk L, OIS THIA,



GHG HHHE, BXO GHG HEHHNSET., FREmERs
1000m2, 1 4Ef#1dh7= v 287 & LT, #4 L7= 1000m2
it BRELOREIFEON BN TH S, WKL
HBOZE T ATIE, MEOBIZ L > THZISEE L
TAbFRREL BN, ALFEEEE, a3, BELEZENC
B L. BEHFEO PR CIETRIERI - HRHEh T
VW= GHG 1 33Hiixgst & L=,

B #h (U E)
||

3 FHlixeER L LI L FATETROIES BRI L
D7 n— (RETEHEGISN-ANOELHIL. #KT5
TavR%RT)

595 GHG i3, “BBURFE, AF . b —%
FL L, INOEARFTARATIE, AZ U E—b"
ZEFROBHEIZ IR URE(GWP100 W THh 5 28 & 265
EENENRLDHZ L TR LRRREEL U THEL
7z, GHG PEHELPEHHEEZ, Yot EE L
fzo Tt A0 GHG JEHEZ, FEhfE->THES
niAvaRREL B, FEERORIC GHG PEHRE
DEFEJEFL, TNOLERFTLTGEHELE 2L, b
KGO GHG JEHFREIT. LCA ¥ 7 b = 7(MILCA,
—SEHEENEEREIE RN 2SR L=, —., XE
BERAWTAZ U HATHET D72 AT, BEZ
NEBEBIPESRIHEN-Z LICkY, EBREShho
7RI GHG $EHFREER L. GHG PEHH DR
HELE

16

&3 ERREL B, (LFERROEMIZE S GHG 8
HibREk

REHREN X
CHi(g
1.87%

Pep | HH

CO:(kg)
2.32
2.58
2.71

0.550
1.05
0.86
1.37

* T v OHERITEERN

N:0(®
0.0215*
0.0641
0.0665

YV (L)

(L)

H (L)
% /1(kWh)
AR (kg)

= A hkg)
¥ L— b (ke

{ERERE

%)

BRERS L UER 7 0 ATl MBE150 cmdD/ N> KA
A FROEXVEEZ WD Z & & Ui, B EEOMRE
13, RADNE A FAV 13, L ABFFEFTOBE DTN G,
1,000 m237= V) | 1[BIOBRED S, # A i S W7 RiEE
7KEE18 %) T334 kgwet B3 HAETHHDOE Lz,

4 FEXREOMRE
B =30 S RN - - ¢
(h/1000m2) (L/h)
BREL 1.28 9.2
FRE 1.04 3.0

T 1 AT, 1,000 m2CRA LIANEIZ O,
2bh b T w7 1REWER EL, TR E L
b7 v 7 ~ORRAHRFTA FALIZANIE L, GHG
PEHEITIE L & Ui, B THEZ30 km/hde L, HY
U URERAI LN, YV AFFEEEH L

B 0 2T, MEZ Hem | HFE C & 2ERAD
BREEEES Z & & L, 20T BB 2 2R LT,
0.023 kWh/kg-dry & #%5E L=,

Mk, Bk7atRiL, @R, BOBKICES S
DE Lk, ERML, FEEEDOFBRVITHEOTREL
Te A B AR TN Z L BBIR Ui, (k. Bk
I & DES R AR 2 b O LRE L.,
IGIRAR L B R EOERNEIN D, N ENT.2, 7.6
kWh/m3 & 5%5E LTz, MEDOHET, 220 kgm3t LTE
B0, Bk7av 2T, MEDEKEN FAIER
LHARTHR VAR VoD, MBIAMFRF LT AL,
BiAkE HEL LN & RE LT

BEHI7 o 1%, 100 /dOFEIRABEEYF ZEHT5
T L ERE LT, B vt AOGHGHEH Y, EH &
{EFFESOBERICHE S GHGHEHEIZ NEABERI SN D



BUTA D A H v b ERORAERY EVIRE
ICHE LT, M THEIN NEDA X —ft
TERORAEFET, RFEENOENG LR L LE
L. ZF1Fh, 0.046 g-CH+C/kg-C £ 0.35 gN2O-N/kg-N
&L, Thbid, —AREEE 2 BB yimhARsE
HUF CRRBE LI-REOERH -V DA Z o L —fh %55
DIAELRERO) D — B OIRFE L BROERFDT
BRUCEE S XEOBRAIZL D, ER LR
ORI, i ZAORE IS U-ERE L L
MESHEFERT 0 /T L FIH L CGHE L, BE
HKDH b, EEKIL, ¥F1— Mk 0%, & A
v MEfEEnE b L Lz,

BRSNS CRAE LIET AL R E &I,
HEHCHFERINSZ L L Lie, AXURARIT, MHEE
FEOFRFERS LV | 1 kg VSOXEDEAIZHX, 0.19
Nm3DA X U EGEENAHZ L & L, XEOVSHIRERIL
40% & Uiz, RE a2 T MEOBIMZ X > TH
MUTERA B TR EAFSTH AT D TREL., R
DACAREHBROBRERETH L EBE L, %E
BB 2R e, BEROTL ¥ F L b /EEED)
R, ATV OPNT. ME L TGO
B QOCHBH55CEIEE) [FfshsZ L L =
Uz, B8k, FABROMBIZEDN T =AZ
HADO—HBRE/2Y . Thbid, FEHTHEDNS
il L, MEOHEIZ, BER®EZ3E(Z, 4
kd/(kg-dry - K) L3%E L=,

# 5 FEMIBET ARE
)| E
ML 2% «Wh/Nm3-CH.) 0.387
A B AR TFEE (MJI/Nm3, LHV) 359
A F—EGHE (%) 87.0
HALL D FEENER (%) 33.0
HAT P AR (%) 34.0

MEOBEIKIL, TABROBEHIK LIREG ST, 4
hoZ o TRAV, DS TS~ S5 Z &
& Ui, MEDBERIKOEIZ L DT ) AR,
AR ETDH YY) AEBRERI SEREAREE4
53 BRI FEOBEHIKEESS kg/1000m20#FIR) % F T
HHUI, abH o TDHY ) AYERT, BREZ69
L/h®, ETs#EI30 kmhe L, FH L7, 1EFED
72 Y OBERIKOEFEREY, AAENORSEMEL L
T, HET21 km& L, Zhut, ENORHEE378T
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0 r/g LREFER L, Zo7urT AT, BHAD
MR ZERI LOEMAMER S, O CTHOE#IC
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RESNDH, EEMRRICET 2 mER - TRe<,
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1. [FLBHIZ JROENE B E Lie TERERESESHWE 5D
BOEIL, =X —AfaE, SREAEL bITK EIREY - FFAEAROBFE) TiE, U REIERE B
<. AR R —FIR Y A 7 VEDTER, O OMEDI AT o7, £, [BEEIC X 2&E
W RILRIME SN DB T, TRKENHET S FES AT LOBRFE] TlE, ARG T T Raceway Tl
KB RNV —DRT X VEIGA L, B BEERSRAEE 2 W RER IR ATV, CO, ININDSES
3, TR —EEE~OERIE SN TS Y, FEWEE P OENRE R RIE RO, 5 NT
t N OHSIEENCMEAR AR RER THH Y 1T BRI A T OB T VAR L, ERT —#
ST, BATIZY V2 2RI OEA L, £ ZHNTHERET VOBBIMATHE T2 2 & & L,
DF) 0% &AL L TR LTS, Lol s85ME
TV U EEHEHIT 28X 03 0 | ALV COR 2. BREFEESEYHEHSOERENR - FIREHTD
TER72 ) BIROMRDSTE L 70D, —J, TKEIX BAs
UL BRE KREIRA L TND 22 Lnn, TAND TAGEIZIE, YV B AR DR ARKI 30%D VU A3
DY RN AT T, B L7 Y & EEERIE TAL TS EORENH D% D, U U PNEEIIHE
Bre LT, BRIRIORL, JRRSEHZ LT, HAR THZENILFNGINTEY, TAKENLDY AT
TORE LY CEIRERICEINT 2 2 & IS 28D VU EFREEA~OFRPHIF ST D, —
Do MF—L T, BRI D TAKNLDY V& T, VVENUCRIT DA~ ZERREG LR
TRDEULTFHEZ DWW TG EAT > T E T2 BRIRT EVSTRENTFAE L Y, TR ERITE S TN D
£V UEMEEROm EOSTREE 225 T D Y, Fiz, BHIRTH D,
VTR, A - S L — PR R & 2 E AV BF—AIZBNT, BERORE WY ORI
FoTN5 Y, FAPICIIEERENSE EENH & EOREEAT-> T E -, 7K U EITRIANLEE: HAp
DD TREFIE U7 Betasa, =X —ApEnsiifs FEOSRD ) VAT, BRI LY &
Shb, ¥TF—ATIE, FAMIKZ BRI Ui s 7 A7 ) I LT U EHTH ST 57280
SNDEEHAFI Ul = VX —AEpE Y AT LR TR VERINARETHY . LVEKa R eV L E]
ZHBNCAHIZE AR L T0D A 29 AIRE0ZE L IXDERAI S D, £72. BRICEZ A L7-5
EEIE LT BEER BN ORI ZIEE > Tl AN E LT VIS SN D — T Ada—
INHDOBLENOERZL D TRNPED Y & TA T TR EEANDZ LT, Ui ReX
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T REA MOETHHT 52 LA LN L R>TH
%Y, —J5 T, U EUEER EASEE 25TV D Y,
AL, BKHBEREZ S L L, BROMERY
1TV BUKDEEERRD ) B ORI L 248 L=
ET. U ENER ) BT HORREDH T o 12,

2.1 Bk

BRMROBIILS L E—h—%FH, A&o—
T AV TF B ERR 4 B R L BERA A H T B
L. ERICITERZELER (%KEFLFER). PCM
18-5A) &M L7z (X 2-1), x50k, FE08S X
D FEL#% A (GF/B, Whatman) %17 7=k BER C
D, Bz 3SAIRRE L, Eifi—E T 96 RfliEE
L7, ZaaNOBKyEERL, @ERLAE 6. 30, 54
BLOT8K R D4 B, —ER QL) ZANE AT
AN OBATHERIZONT, 1, 3, 6, 24, 30, 48,
54, 72, 78. 96 FffHi&IZ. KiR. pH. DO, ZEFiL
WY VBREORIEEIT T, EBET REORROTIHY
Y @WCTERERZRGZ, Vo, TRIDUA H
YA, 8 INTTLABEIO TR T AREZH
E LT,

EFPBLOY VIEIT TRAACS2000 (Bran Luebbe)
THIEL., ThI DA HYTA & INLVTLE
LU= 7R ABEICOWTIL, BEAKEEES TS
T =R HTHEE (PerkinElmer, Optima 8000)
XV HE L=,

2.2 BRLER

7 2-1 |[TARZERR T AW = BK BEROMRE T,
DTN |Z 5 % NH, OEIA13754%, DTPIZ 5 5 PO
DOEEIX628% Tho7

22 \ICERGMREFER LUTI=% (BRI BIT
A/KiR. pH, DO, ZEFEBLVY VEEORFELE
RY, U UATOWTIE, KT Z % OBK 5 BIERIC
BiT5 ) REOCHRES Y TR,

AKIBIZOWT, BEFBENZIT AADEHIC L 5%
BARR L 72V . FERBAAT 3 BT, 32CETLER
L. £0% b 35CHHE THERF S 7=,

pHIZ Y 7Y VTR W TEADDIEL &N
HBHNB, 6 FHEDIETH T,

DO i, BB TORIE (R 2-)W L VBRI RAET S
78, TR 22 mg-O/L UL ETH - T,

20H —H,0+120,+2  (2-1)

21

B2 A R
EE e — —
N (o) (o]
., [
SLE—h—

2-1 EROMREHTR

F2-1 BKSIBEEDRERL

[TOC (mg C/L)DOC (mg C/U] _IC (mg C/L)_[SS (mg/L)]
484 450 305 280
TN (mg N/L) | DTN (mg N/L) | NH," (mg N/L)
99 858 64.7
TP (mg P/L) | DTP (mg P/L) | PO, (mg P/L)
265 16.4 10.3

EFRWEIZOWTIE, 829+394 mgNL THY, E
B 208 U CUREICHE BT ohieh o T,

U VBREZOWTIE, FEBRATIT 164 mg-PL Th-o
7oh3, EBRBIAT | R T3.92 mg-P/L & 125 mg-P/L
OB PRSI N, TO%, —ERFHEZ L DR
NOKRANBRZIZE HRORNDY IR EF LT
LEZ BIDH IKANIRZ KD 18 KR D ER R
LHMERAE, A TH Smg-PL ThoTs,

WAz, B DEERIZ 30T B 0-30, 30-54, 54-78, 78-96
R COY OB B 2-3 1277, 030 B T68
mg-P DY > ORIH I T3, F D&, 4 26 mg-P
B0-54 B ORI Th o7, ZDOZ b, RIFRT
DB L DBKRSEEE DD Y AsUIEE L
T, FRBALAE 30 RFRILINIZE LTV A Z EAH LD
L, e, FEBRL & BT ERBDTAE
mBsR b, FEERRE &bz, BKSBEEPD Y
Y ORAOEMER L 7=—R & LTE, Frimo%
LR B VE Y ITHTHIAMTE T B 2 & TREEH
Rk &, U UAHTHORERMME T L= " TREMD H Y |
Y v ENLER BT, ZOREEOXMRSEE
ThdLEZILND,

BROER TORMEBA~DOHTHHPIORRR % X 24 (TR
T, FTH#HTOY VPEEIL 12g-PkgDS Thote, F
oo ORISR, =7 X7 ARER 210
g-Mgkg-DS & @iRE TRl i
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3. EHICKOEREES R T LOBAS
{EABRELORE~ORRE, (LAREHRIRIZE $725
HIERR LA, FE rTRE= L — ORI D3
HESNDHRITIBNT, BEE W e LT — e
WCREREENEE > TS, ITHETIE, #H FAS
THEHKICEFICE ENDIEHR, Vb oTestl
AW R ORADNFE RS CETnhg O,
AAD L D IZTFAEY AT DEL Wk L TN AE %
Tl AT 1 R AT ABRKIZ & E 05 R0,
BEHIACIH LT AHE CO, &V o 72 RG34
HEFB LKL TOR kv (L, figk) s
T U7 eI 1 5 = p VX — s i S b,
e e S AN GR NI N N e B oS o/ = B
T LWV Te A NV EROE R EREEZ R, TAK
WK 2 A= 122803 7 R LUV T STV 5708,
CIDRFEOBSEORARIL, FEEREE T Com IR
BEAED, UF—LZBNTE 9, ffEE1THT,
TR A BRI U7 MR R TR A AT, B
OB E T2 2 &L F72. CO, B LUV
PR RERERE (HRT) DS BESEs a8 R R F 3
ETRLYULTHLNZ LTS, —5 T, HIRGM:
T COBEREARIZIT B 2 HEMERT- O FIZ o0
TUIFEFESI TR, F7o, FEhiskOskat ik, #



VEREES T B0, 9, 6. KR BlE
Wl HIRBBEOZ b, MK B O8NS H SREh%
WCRIETHEEZHONIT D E L bic, & - BER
FEBA LT DHERD S, BEEE T, Tk
SR % IOV BRERAR DT T VAR L TWB A8,
HRBRE O L) SRS R R C 5 2 DR8TE
BEIN TV, £ZTC, AT, FAOEKE
AV, CO, ZHNN U754 FCodErE% . BINT
AR AR TER L. B ASRM FToORRERE
R LT O, TR % BEERIE ¥ & Db a 5%
BT 5L LbiC, BRREOZLL BREICAN-#
SR AR T 28T T VEREL, ET—4%
AWTEOESRM AT 22 L2 AL L,

3.1 Fkk

PROERER AW TR YAAE KL, FERA T ARE
FRUERMEG IR AAEEEERE (55A% 100 L, HRT: 6 i) T
EFH B L Tz, E FKABBEORINIFRE L
7= Raceway BUREAREERE (X 3-1)IZ it 95 L/ B CiEfat)
I ZRAEKZ RS, HRT4 H CTHEIEHAEZ1T-
Teo MWBEOHR, ONHE-T, KT pH 25 8 1IZEL
FERRCH AR REY CO 2T, BRFHIEI 3
IRIRFEWR A G LT, &~ CO,HMNZE 2014 4 6
H 6 BXVBARAL., 11 A 21 BIZEEOERAZIEL
7=

TRA T, BRI L OB K P OKIR, pH BLD
DO Z-H 1B, 7=, 5 (BR. V). Zun
7 4)va, SS, ¥ - MEERIRIRIE A JRAEIC 2 [BH
E LT, ¥, BERIUEM 77 M DREE
JRE 2 BN 1 EER Lz, 610, BEEEREO (L
FEBEEPE LT (0=10), AFFTIE, SS, FHH,
AR IRE R DN L0777 b
AR A PS5,

pH 35 L UVKIRIX, HM-31P (TOA DKK, Japan) G, DO
i3 DO-31P (TOA DKK, Japan) CENENHIE Lz, %
FB LY PEEIX, TRAACS2000 (Bran Luebbe,
Germany) T, % 7=, Hif%- SHERFEREIL, TOC-V CPH
(Shimadzu, Japan) CZALVENBIE L7z, SS, 7 mm 7 4
b a 3 LOVE F 2T Standard method™, {71 I KE
RBHE (D)'OB LIS M 8814 NZhEWHIE L=,
BEBLUEM TS 7 bODORIEIR. JEFIEMEE
(BH-2, Olympus, Japan)Z VN TfT o7z,

3.2 BRBIUSE
ERRHAR TR A FEh LT HuRiZ 38T B ABIEY
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3%
% A 2h K 380L

-
BEAR HHREHR 15207
c
H
AT
25em

R3-1 EREHEEEE ORI

RMEE

RIRIT 12226 0°COFPAICH Y 8 A TRLEL  F
2K A SR 79-187 MI/m2day OFFHTHY 7 AT
BbEhorl-®,

FEBRHZE Uz, WA TKTO SS, LHRBRE.
REFRBIURY OPIYEIL, ENEI97.0 mgL,
264mg-C/L, 25.6mg-N/L 3L 1340 mg-P/L Th-o7=
DR LT, ZPAAFK T, 4.2 mg/L (BREFE YL
95.0%). 7.20 mg-C/L (75.5%). 15.6 mg-N/L(39.7%)3 &
T*2.00 mg-P/L (43.3%) T 7=,

BEHARIETO DO I, JEARIZ LY 10mg-O,/L LA
b L fafn - REAFTREETH Y. pH 1T CO IRMIZE b
72U 7.7-8.0 DI TLE LTV,

IR IRRIE LY, KT 11.8 mg-CL Th-
7eid. CO TRIMZ & Y HE 38Tl 21.4 mg-C/L L3N
L7z,

32 [T YRALER KIS L UOREE K T SS, MEpREZE
F#. PO B LUV FHIRE O Z T T, 6
A 25 A5 6 A 27 BIZHNTT.SS 43137 5°5 30 mg/L
FTREL D L, FHEREEFRIB LUV PO 4% 0225 >
5 1.55 mg-N/L 35 L 180161 >5 0.527 mg-P/L £ T L&
Lz, TH | BOBWY TS 7 N B 7Y
YT RIHART I A—F—@EL, ZOEH 757 b
L ORGENEEER ST SS OB EE L= ArhetEAs
Exbhb,

7 A SS AL 7%, 8 A, 9 AT, SS A
T 2063 L1V 166 mg/L & HEHYZEE LTz R LT
SRR L O POSITENEND A T 256 mg-N/L
BLU139mg-P/L, 72 5N 1.72 mg-N/L 3L 7T00.521
mg-P/L T Y, “IRAEKIZH L T 81.53 L 1'44.4%,
2BHTNE 87.8 BL 65 4% DREEMGEL NI,

10 A 5.6 BOBBEATOWM UL R (EREAEH 199
mm)iZ LY 10 A3 AA 5 7 BIZANFT.SS A% 136 mg/L
2B 116 mg/L £ TR L7=25, 1A% 10 A 14 B
i3 146 mgL £ TEIE LT, £0%, 10 A 28 B b
11 A 21 BIZHNTTSS 23164 55 90 mg/L F TR L,
EEREER B L UPOS 653005 11.0mgNL BL W
0062 735 1.16 mg-P/L FTER L7/ ZD SS 23
L7=HRIC BT, KBS 17.4CH 5 102°CIZ AR
EFLTEY, ZOKRE T SSBLO—RTHS
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PIFNEAFEERIRE (mg-OJL). fr: KIRIZ L 5 B8
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(mg-N/mg-Chl a), y: 777 b OERERE
(mg-Nmg), yov: BHFABRHOEREHE (mgN/
mg-C), np: BEOY VEFE (mg-P/ mg-Chl a), yu:
B 777 D) CERE (mgPmg). yov: AT
MDY EHE (mg-P/mg-0)

WELIET ML 5SS (REHEI 777 h ot
7 R Y ZR), SEHRELESR, PO o L UV AR



DOFFEUEZ B2 T, 7ok, BB RIL, SSOEM
MPhEE S 7=7TH4H BT T,

BI3-28 0, FHHH & bIC, BEEME CoOMmn 4
BLHBTE QWD Z ENERTE 5, F72, SSHk
WHIZERE LT28, 9H TO IS L OFHRAED Ul
I, SS. MEEEREZESR. PO, B L ORI AR ¢
LI, 178F L TN95 mg/L, 2403 KL TUR.37 mg-N/L,
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R E A LT & TA BRARE TS 23 10%LL FO5E L E LT TR EAS FTRETH Y |

PNEHY (VS) &2 0 DA A ZF4E3R1T 047 NL/gVS T2, KBSl 5dPa » s LT, 7 =T %5
TR FHET12 3,000 mgN/L LL N CTh o7z, FE KRGO LIHIROMK AU CHEEZ AR L, A ¥ U HRfisg
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1. [ZL&IZ
AWFZE Tl AR F EERIA S OREEEIZ AT |

TARRLERGIZRE L T D EMEH A 275 L7z,

IRFERDKAER « A A~ AR 2 BR% LT
%, BEEMET L OB A DN A TV RO ER T T,
/NSRRI K AR R 28 AE L TR Y THIRE 4
KRR LT 5 2 & TR b I C & | TEHRIE
(ZIZAFIR DA LD IR Z S DR EE Ly,
Z 2T, WEREHI O 7 KT kG & LT B
SMEMEIZ DN T, EBRE T D, BRI b
DK ABITIT, BERRERENGEN TR, @
HITIRFIK & U CTKMLBLRITR 572012, /KAEER
~OARIMPNRSIND, £ T, PKkARRE
IZE ENDRBHEATEH Lo BE ORI LU
BER ORI LR E A RA Lz 2 £/, FKIB
TEDOBR KM L O RTELME CIIRBME A 1T 5 2 & B3 —i%
ITHY | IEHEh=R ERfr & LT AT Tk
HTHHEEERRFE L CTX7, 10 BATLALED FRWLEE
GBI ANSIL, AZROT = BREFEL TN D
ZLinh, BN AT Y,

2. TKBRKBRDFRESEHEICICEAYT 583
2.1 [FL&IC
HERIERZ EXHR ORGP « =R /L —REO

28

SHSICIANT T, FARTBIR OB LD T TRA
T DAL T ADHEIRNHFERE E > T D,
BAETRAET D PGP OAHEIRED S b,
IR FHARLTGIEELE L C X —FIH ST
WAHEIAIE 2 BIEARETH Y . LR ZRTE AR
HHNTNDG Y,

IINBURRREEE ~ D BB A RE T 5 72 0121E, Bl
7R DREIGZ . R OYE KBRS CRAT HIETR
EEDT, HIROFHEMEREIEM A HE£KT 2 2 &1
ZBN5D, FAATRET L — oD [ ik B H R
BIAE D . TR~ LT A E OB AN
DD, A AT ARAREINESED Z & T,
T3V —FIAZER N B 5, HIROERIC OV
TiE, EAREZES UTREEZR LT 2 & T, ik
ZNHRANTAT 5 DILEE LV,

TAKIBIROERBLE LT, HREEZHNT, F
ToIRMEGIEZ B L L 0 s U, BUs & 72 5 Tk
H TR MM L AT > TOW BB R 6D, Fi-,
AIG YR Z B IZ X 0 BRI A ~RE U, BERLER
EAT 5 TCODEIR0, BT 21 L35 C FKiGTRS
KO ZADIRBEEIT > TR S 5, FKII
KIGIEE ZLARMERIEM 20 LT, XA Z
Rl 21T O BEEEMEES R OB S 5 5.

TAKIBIRAER ORI 2 B L 72 BKTGTE OB



PRI DU TR, 1991 AR ~1996 4FEE TR 1
ARG IRMFIEEE CEBRAIBRFI N e ST 5,
iR GOCIEIR=E) TIXETEWIRE (TS) 10%F2EE
F T, ERELD T ARBAEIRIETHEN DI
EARENTWS Y, &l (55°C) TIEL TS 10%FLE
TT o E=TPEZEFRIRFEN 4,000 mgN/L FEFE F CHY
MU, FAREBITEFEOE% T LN &
DIRENTND O LaLAans, ZhbOmZEIx
F & U TG AGERH r AR O SRR R
HALTHY . REIAZNEEEERIC L D3 LR S
TWeW, BREIES I, FEMEA RO TS 11% £ T
AR U7z BAKTBIE 2 x5 & U7 iR s b As AT
BECHDZ L%, K M NTTS 8~12%THH
Tids K OVE A ST L SRS SR B D 5 TR Ut
DERLX—HANNFARETH D Z L HELTND
HOD, ZNLLED TS G40, MEIZOWTITH
HINTWRW, E /N TOBKIGIR OB M
BIZBIT 28858 > O0%H 5 L DD, VSIS k.
COD¢/VS & o 7o FEAR) 72 G IR MR O FEEE & Fk
NBEDOLO L TR > TWDEENEL . TOEE
FL AT 2 DOIFEE LV,
FEMIRMEAROEBEAIZ L0 | IRETHIEE TS 5%
(IR L CHRRIE LT D Z & T b AR
BN X OB BB ORI E F2 L =B o
e 0 ", ERE X RSO R I b o
72N D, BUkE LT, BBEHOBE O TFAIBIRO
EREELIE TS S%IREE TTH S P, L Lan
HITH, ZHE TIHEE SN TN e B TR
EOTFAKMIREA~DZ A, ) RERIN T 72 & CTA
FEHNCFEBL SN TR, RUUFEDY >oH 5, [H
TAZEE O T AGE GO BN ERE R (B-DASH 7
rY=2 ) Th, FKIGIRE AR ORES
HILICBET DR — 2 DMERE L >0 b 5, /N
fEE% T, JEL OB KRGS 5 OIER S R
WERORIZR L 72 0455, K0 /IR AN ZKALER 5=
ThoHAXTT—varT 4 vTFik (OD) »HOM
KGRI L OEREMEBETEY DIR G L OFFE b b E
STEY B NS~ K OBEN R E Y
DOH D,
ZOEIEROL L, EHEOIL RATHREFE
BREE Com O OBHREIC LD TS 10%RE £ Tk

L 7ot o iR L 328 21T > TR D |

1 ORAFEEIRE OYA & RIREEOBMEE T, [A)
FRED A X N RECHDHZ tH, TUoE=T

PEZESEROPEEE DA L by o TR LTS 1216170
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L. FE8EE Ci Lo L 7o iG e & KGR D

PRI ZAZVERIERR 5y ORERK 72 KN DWW T R— T
<. BIG~OEARF AT 9 7212, BAKIGIRA
T R IR 72 e BRI FES < IR M EETH 5,

Z ZCABIE T, BAIGIRD HRBEPEH I
BT, BAFEERE DRI IR PER I K&
ETRBETETH A BN E LT, #l FAL
HEAGCEREL L 7= AKIB IR 2 k5 & U Tt NS & |
HEATIRD D TS S%F2fE DI EEFPH CT1T - 7,

2.2 EBRAE
2.2.1 AULN=RRIKER

FERZ W BKIBIROMER 22 1 IZE LD TR
o BiAVGTRIE, MR AT RUE, TR
BT & O m IR O R B & E Lo AR TN K ALER S
QG A) CERER U 7=, AT5TRE L ORENGEZ
F L UTR YRS 2L Tk LT\ d,
SEHIETO VS/TS Hl 0.77, COD/VS kit 1.8 T
ol

R X2 D E 2 2 b OO, B A DIRGTHIE %
FERE CTOLIEEZ X0 TS 4% HE Ll
ELEE 92 HbE TORLTWAD, FHETO
VS/TS khi% 0.81, COD/VS X 1.5 Th o7z, ik
HIRIZ. IBREBTEIRICE T VSITS VR D,
COD/VS LEREHTH -7,

B —IOBETIX, AHI A 3 X OMEHEES
TRIEZBA LW 2RI FKILERS; (LERS B)
DIRETEIRZ 1M L TR S M L £ 5
fEE TSI LT, Hilk L,

F= 1 EBRICHW T BKIGIEO MR
AME@RKERE)| EEFERE
TS (%) 196 =+ 14|37 =+ 04
VS (%) 152 =+ 14|30 =+ 04
CODcr (g/kg)| 275 =+ 37 |444 = 19
C (%TS) | 395 395 + 03
H (%TS)| 6.5 62 =+ 0.3
N (%TS)| 4.0 48 =+ 0.7
0 (%TS) | 34.7
2.2.2 Efn I EER

HNEME 2 L OERRA KM G %
(BioReactor Simulator, BIOPROCESS CONTROL) 6
FF] (R1~R6) & HWWT, BiAKGIEZEE & L7oE
AR ERZIT o7 (R 2), BGRICIE, BmmiEn"
D3, AU A OIRGTHIe A VO CTHIRSE T ChEE
L72 TS 1%FEE DT LB Z v iz, 3 1| (F,
K. HED D DGEITHEEET) KEE AL,



FEOMIE 25| X\, BUKBEROFRIZIZ.
VgL T E LKA E AV, EEERfAE 51
HEETIX, BABREZ TS5%H L <1 10%E TH
RU T, o ITRARZIN S 7208 bl L7,
D% 88 HEE Tid, A TS 15%F THIRL T,
FEBABIZBIATEIRE L LT 60 g-wet ZHEEHEA
L7,

RIGaEO M LA ES B tehaFek T, EFhE
DREZMERR LT 89 A B LIRRIL. &b THRAZE
H TS 2B X4 %50E L, 60 g-wet % f[a]#
AL7, R BLEUR2, 72 HTNZ RS BLURG 13/
B ORROT-DICR CEMHTOEIRE Lz, ZD
Gt T T BRABUKIBIRD T TS B LVS (25t L
T, KEZHMERFM (HRT) (X R1 BLUR2 T
20d, R3 T40d, R4 T60d, RSIBLTIR6 T78d
Ly, AEYMAFNEEITRTORIEZHRT 19
kgVS/(m®-d) & 725, MAREEE LV LERET
HBZ LB, HRT X TS 5% D4 % R T
RRXEHETH 5 20~30 AV L W BV, AW ARTER
IIHERFE BRSO TR EN TV A 1~3 kgVS/(m*+d)
OFEANTH 5, BB TIIRAEEL TEiET5Z
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B2 | BYUEDJFIKZEIAN IR S & 70 0 Rl IZET 5, TARKEREEHIZ 351 T 2 8L - FRBUEYiE
AEZRET D ENEDMERE S CTE TN D, BRI - Bra DIRFMAEY Ch DRI, UA VA FEAIMNMEE DTG
DRSS TIII2HESC T A VAT EOTAEFREN R 21T YSEREZ T 5, 1BYSEREOMRII & L 1T, XIREIN
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M 2 B LEHmASREECdh D &\ 9 GRS 5 /M CORERZ T, HEARHIROBLED B2 KEREE
2o TN, Fiz, IR > TOERBYRAERS, 77 REVAT AHINEEET 25D TH D,
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FEDIRIEIAE & U CRBE—E D U A NV APMLES  JGE, 7V T RARI P L DTAVT JayA)L
FENTETND, b, FUAEWEORMMHOHEMIZE ANV) & LTS, 26 /T LD 1) ~3) OHAIC
UNTHPERE ) 2B 3 2 AN ERE MR 2 \CEIE L TE TV DN CHEE LT,
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ANA =S OTEAD B DA, EDIRIER
E L COEHBRFIZBNT, =2—F Y —- X% -3
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FHIISR & LT RKIGEIE. A RGO “ UKD
LEIE LI DT, A IXRLAIPM), 7BV v
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(CFDN), 5 F %A 27 UV /(TC), LR 7 uxH
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U4, THEEIE S Y Q K CHg LEESm Ly #E%
ITOEIRE L CIEZE L U7, [ L 72 i e 2 AL
FRO2um DA LT T T 4 VA —THila L= A /KU
B0 T YRMERAKIZ A 2 BN LTS EE BRI U7, HEETY
FESEBR TR, PR U7 T REIDK 1L W SR AR R Y
7 BEFEDS 0~4mgCUL (2725 X 9 Ushn, B4 15
e L. FAREET U U A THiEFT - 72, SRR
SR, S — LT 200mL O ZRAFK 2551 UNERELE
ST 7T LD 0~20md/em 2 L7, BRI D
KIGHEOERIT Y v E BV NFEREFHNT K 2 AR A
L LT, ek, KIBEOTUEWERSE U<, Pk
WEEHED KB T 4 A7 CRMEE) ZFIH Lz,

2.2 WEE., PCR &MHA NV EEIEIZRIFT 22

YT TFEOMEERIC X 0 bk, RSN TH
ST A VAR EORHHAFTHE L 72> TE TN D,
R, MIRRSERIAIC K HFHlD REECh D IE R T A v
ADERIZIL, VT VZ A L RTPCRIENTFICHN B
T 5, AEIORNE, B - FER, 55 (Reverse
Transcription'RT) . PCR Siix& U7 E & LFR Cldseé
FZIE pL SR ORERERAE L 720 5 7200, ik R e oM —
HREOFHI L 72 D, FHliG L T % U A L ADERER IS
TEIREE AT UL, ZE LT PCRAEDME HNLE N, BE
BRSO B I ST w7 A VAR 2 kG & L
T, EEHONT Y RRRE L DR $H 5 Y,
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PEG TEBSEIZ X 5 7 A VA SRR ERIL, MR
WENRFYZIRECLRVWES ST T A 1 KbV
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Kit(QIAGEN #) T /L2 RNA ZH 7=,

MR L7274 VA RNARBEHL, T2 L0754
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B2 AT, AROHE TR ASERA AR AT S
5T Enb, FEFRZeMEERT 57 OAHAT
TRE A DR RO LT L 725,

LRI DIRIFED DO AR A b,
J URA v MR E LTERA R ODMFIET 553, ABF
FTAZBWTUIAENA FAE-TKE 2 VR A v MEfTe
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FMHE A L LT 0 Al X R SR e
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WHEE RNA 875 0.1~1.0pg OFFH CRHliZ2 47> 7245,
RNA &% 0.1pg &5 Z & CRAEMEDNT, Fi,
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WERE e 3[a], RNA &% 0.1pg. VK EOEIE %
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BRI R 2 REWH e £ OFES° PCR BUGD
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72> Th RN 2R L= Z E2vh, RlEREh off
P OIEYHCHREEE P WHRE, PCR KGICHR LS
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AU LV | MRS RNA B0 Fads L
O, PCR UGAEITH T 2K BEO#IR Z K2 BET
5Z LT NV OEREER EIELNEZ EBHLNE
Ipote, ERETENRRDREICH AR 2R L
Z b, REHOILEMESCAIESUSRE OB HEE
SNtz F OYEOFECFERREED 7= 3 ORI
BEARET D 0EN B 5, BUR TIPS RNA &- [BHK
B LU PCR RIGAEICKT AHEKEEZ 2 hr—L
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FIEDBME DB HERER EHRD 1 2 ThH L
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z :
0.2 * .
Al .
RAK K FAK K

10 FXREEHERAEIZLHNVEFOHIFEHR
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R ORI RRRE M GTRAEERFZ31T 5 NV Ot A& ST
B% 1 & L, MAAWEISHT 2 koA RTE AR
Wicd Z5009~0.12 Th-oT-, MRIRHEHGTRFES
FEhi L2, FERIFOZ T AN FTRERIRAKE TH
% 1Q %8R L= NV OAfTHIYASERAMR A~ S i
B EMD, HaRAE) A~DFBEZER L T HD
EEZ b,

4. FEO
26 4L, SROMR. RN L AHUAEMEIHER

BEORNHGEHEZTT S & & iz, WHRES° PCR &7 &

2 NV EEE~KITTHEEZHOMNITHZ LT, il

RER LD 0SET R L=, 2, AT

GBS A IR FAIRARIET R L MR FEE LT

FRRFHEMGTREREIZ L 5 NV ORIz 22 L=,

UTFIEbN-fERER~T,
MESMR. ERESICK ANEYEMERGROREEL
ST
1) ZRAEKFIZHI L 0 A, 5 ARG & Hiz
SEONRIBEHRE DY 10md/em 2LL ET 4~5log FREDR
HEEIEONT,

2) HHEDOTIRE % 4mgCVL, BhbFEZ 15 Hifle L
TeRHHTIBWT, BRI L= 0 A, 5 Al
HRBHEOARTHF L RIE 3~5log FRETH -7,
[¥855., PCR &4H NV EEIEICRIF T 5225

3) W#irE RNA &-[alis LUV PCR IEAEIZxT A4k
AAkEEZ Y ba—35 Z & TNV OERENFR E
THZEEHLMNI L,

ME R TKEETVKDBERAKBEARIZT B L XEK
FiEIC & HHIBEHRDIEHE)

4) FRERFOBFKITAILAAIRI 325 NVIGEARTR
L LTEBETAUNERDD EEZ BN,

5) HEFLAHREAT & L CRARRHEMEGIREIC L 586
OHBEHREZTHE L, NV OFfABERTEE 1 L35 L0
HKOFHER IR 0.1 LEE SN,

B

AR WAL ERTHIZHT-0. A, B. D FANFR
O T AGEE S IR ZBUE - i ATEV -,
ZZICRRLSEERLET,
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TFFEHAR] « SRR 23~27 47

HYF—L HBERFEI V-7 (V¥4 0)
FRFEHRSE « AR Y = v RO

BFER EEICEB T D FARMBUK ORI ADWFIRICE T 570, BiRE LECTHEE(LOBRENRH D /vy
ANVAZEIGIZ, £F, BRE EETHEDN TV A ZEMS=T L —T ¢ v 77— O FKRUERFIEIC L D
BRERAME LT, WIS, FARLEKDODANNFIAIC L > TSN L2 A, ElRE, 350 - FHEoes
gl U, EEAED Y A7 FHEOFEEZ HWT, —EDRBEE B IEAER T 2 DITLERRER LA
L. EBEORERE R Uz, AR TR, [ERERBORIE & L CREEFEAFEEE V., 108 N4 2 A1
E LTz, ZOREE, LZEMOMBIKIX, A OBHE - FHEIITDADN VK E L TRIHFRETH 573,
T L—T 4y KT 7= OREKIL, Y TRNoTo, o, BEME =7 L—T 1 v N7 7 — U OMEK
WFERC, ERAOLZ ZARLEREDDANOITE 5 DI Y TIXRho T,

F—U— KR ZEth, =7 L—T v RT T — AP, A LA BEEREALAER

1 (XL&IZ

BTBUE AN, SRR AR K 0 Tk
TEHERDT, VESEA~ORGRI N, 3 Ly KBTS
ETIUTPES FIDKIESE, AREROME : 723880
LTS, Fio, FES. AN L 2 KEROEH
(ZPED REEZRK ORI, MR Lt SR RS L= T
KIGIREZ AR LB =3 =t SRAReD o
OB, BONETIE, Z 5 LizRIUTxs L o N7
INFERIR ORI, VHeA R e 2 A
LTHY ., WhoZ < OBiFsE HE O SHRERER 5
HOO, BAFER FETITE R, TS BRI
KEPROEBIRIEN T 2o TR Y | HBEICBIT LT
KBRS 25 2 B2 0 £ FH TE e A
Bd5,

AWFIEL, PR FEOZ b Dt EEE A E 2
R OEFEIE~ORFIH, TKGIREDRIEDDOH
BRI - VBIRMERDE T L —{b 72 & DK 15T
FHACEN S O HEOBE A HIE T L O TH S,

BigsIER FECIE, L& 59 TR PRI K %7)
AR 256055 Y, TR TAKELKA )
AR SN DGR, AR ZRE L,
JFAEI X DAIERRIEEDVE U DR D D, BT, /
a4 LANoV)E, BlFs FECHLNE 100 HAZA
FrsH, 21.8 HAZIEL SHETWD LHEN S, BRSSSR
FECEE LT AW a3 TR, AT
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R D—Do L EZ Bivd, LarL, Bilsk BEIC
BT 2 FREHIK AP OJRIFICER 07>\ IR OfE
FEEZENCRAT DIz U<, Big&E HEICIRWTEA
D ROIN D ZEE(LH(Waste stabilization ponds, WSP)X°—
T L—7 1 v KT 27— (Aerated lagoons, AL) TP, NoV
EEORERFIT D72, 72, TIKROEERHICEET
% WHO A RFA4 ) ATBNTH, 1 & 71 JLARV)
72 EOIRIFIEDIN K DIEHEZB DOV TR S U2 s,
NoV (THR L 72> TR

SRY 26 AR ARFRZEDRR & U CIRETRE A4
F(Disability-adjusted life year, DALY)% FV ), NoV (245
TR BRI OB & . WSP R0 AL ODIBK DA U7
WASOEEIZRRIEE A DINTT D120, 77, TR
7D WSP X° AL @ NoV FrERa ROz, WIZ, FIRHD
WAHE ZHEE L2 U TN, ERAMES ) 2
27 2Hfi(Quantitative microbial risk assessment, QMRA)DT-
1% FAVC IR B AL T &3 ATREZR NoV FRE
PhoR Lo, BEIC, ENHEHERL, T/RABEKD)
ADINNDEENRI 5% R LT,

2. WSP. AL IZ#I[1% NoV DfgESR
2.1 FREAE

TFAKAERZ T HNoVIEREDBREIZEET AFdIE, 1 >
R 7 HFE DR TR L FAKUES CLES ST
7o TRAIK, AUEKFONOV genogroupl, 2 (G1, G2,
TRV 2 E L. NoVDOBREZRR) & HEBREHLR) %



=1 WRIBEONIERE, RAE & FHHERE
Y ALBRAPR PUBEL 9 FHEGRA &(mP/H) AR (m¥/H) PRI
A WSP Bl AP - i kit #7 80,000 #7 40,000 %120 H
B AL WS+ P #9 50,000 #49 20,000 3 H
C AL NS+ T 420,000 #410,000 2 H

R= (Cip—Cow) Cin X 100 & LR = —logo( Cou/ Ci)t = I 0 D7~
ZZ T, Cin & Cod TRAIK EBKHF DONoVIEE Th 5,
FTo, WEKE T T e AH(GF/B, Whatman) T A1 L
77 BHDONOVIEEE & JIE L7, NoVIEEEEI L, BERI I N,
WHEEEREPCRIECHIE LT, FHIENL. PAGRE 1k
(R, T ARHEASHYGE/B,  Whatman) TRIE L7z,

22 FEHER

B FAKAEES DNV Gl & GRS, [RIsRds L OV
BHEFAUTTT, WSPEERH L-ALEBEOBRERIL, da
Silva” 512857 T ADHER| L [RETHY  ALEEA L
72B, CHEBZOBRESRI Y @7, Bukitid, R
HDI% D KIS CIRlEM A 1HE T %
BEDEIESNTIY ., 7T 20OHEFPTHEEHIZF
UV TNOVDEW O BRESED S ZI T 5, ARG 23U T
t, WSPHOBGHARERE L, BV BRERE R LT
2 Hhb, 127121, WHREERPCRIETIE, NEbEhi-
NoV b SNAE13H 1 | FEREGMN A3 HNoV
DOFREZRT, AT CRIE SNT-FREZR IV HEv ATREE
WD,

FAFRK % Al UT= 38 B ONo VIR T3, UKD A
it L TR GREFH ONoVIRED11.6%~32.0% TH D |
R THEE AE LD EEZ BT, 77, BAL
FGOBREZRIT, R U < ALZERA L7-CHBERS ORISR X
0. molo, CHEEE, i Ui E H BB
V%< 2L ONoVIL, BB LIZE Fh L
T~bDEEZ BT,

3. / AV IADEEFEFEICE T WSP 8&U
AL SR DA OB FIRFEORET
31 Ak

WHO A KT A LANHE D IROFINET, (e 2 H A
HMRYSERITHE LTt B (LA A, EhlRE,
BE - ) OMEE AT LY ) FITonT,
QMRAFEZ FWT, BRGSOl FANER S
DI NKD T A JVAPRE b BRR RS AR LT,
FRRRER L FiEC/R S FAMERIC X 5 FBRCHE L
7B R A L C, WSPIS KL OALYER K D7) AD3 v~
DML EE R LTz,

B2 A B AT A T BRI TR T B 72,
TR FATAE A NoVIEk1{67- ) ODALY CThRL T,
ARG 2 Koo T, (REE B F A EI X, WHO M
LTWALI0C A % V-,

NoVEGe114:3>7= V) ODALY 1L, WK DH UH I
\Z &> TAT LT EEMIC X DNoVIIEIEH 720
DALY(DB)Z, fEDKE A T4 L LFRRC, Bl
7= V) DIETEMETR(0.68") & NoVIZkF L TREZ A+ > A
DEE08M AT U TR L=, DBIL, BiFsa LESAD
NoVIEIEIZ L HDALY DA FTD5% 2 RPFIEE TR L
THEH L, Z05%%, WHOSHTUWARVIO(E & [F]
S LGE LT, 2 2L BOR HEA A L1 KE,
HFHEA—ARNTVT =a—T—T R, BHER X
Z b, BRMNBBEZERS R CTh 5, BiFsE HERED
NoVHIEIZ K HDALY I, FLAF(SIHAT R DAL & FELIT
L BDALY & U7z, AR DABEA M CEIEDDALY & A%
ANDOEJERODALY 1T, B EEEIRONoVISIEIZ L 5
DALYIZ 5O 2EE I NS W EHEIS D Z Lo b I

&2 FHTKMESZD NoV Gl & G2 RE. RER, f¥RERRS L NHEYE
NoVG1 NoVG2 ALK
bzt TAIK VUBZIYN PRER R HAIK FUBELN BrER PR O
(zr—Mm (=r—M0 @  EE() (ar—0D (@Er—-0D @ EEK( ) Hngh
A 2.7X107  1.6X105  99.4 2.2 8.4X106  6.7X10¢  99.2 2.1 50
B 1.4X107  1.5X106  88.9 1.0 21x106 21X10°  89.8 1.0 10
C 51X106  1.3X106 745 0.6 50%106  1.2X106  76.0 0.6 55
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Lotz RO AR LOYELIZ L HDALY X, XC
WYL ABEEE SR E LA 1095 AN E218 A& L,
Havelaar®D$i5Y & [AIERIC . Atk & sE-E 5, AN
Bt ; 023, FELC ; 1) & BHMOARL ; LA, 3B ; 8k
RO & ZNEHE Uit Lz, Bissd EESRT
AT HAERPBOEASIE, BIFE EEA 050870
0.0481E N1 Cin D244B & LT-, ZOBFEAR BEA LIS
53D DRIEHEOEE T, SetEE M &[5 & RE Lz,

FAZ, KB ONADINRIIC X 0 AR LT3
ORI (LA A, ERE| 88 3980 oMz
ELTZY T U AN T, QMRAFEA W T, RS
TGRSR DS ZERR S D AN D T A LA
TR L VR ERAFE L, LA R ETEREL AR
ZAEE L, WHOHA RTA A LRI URBESE Lin, #
FE R EGHERAARE L, AR5 #610-15mL/100g,
WA ET700g/ H . BARBERE365 H /A4, SR COYHERRR D3R
10°7°510° £ T, MEGHIC L H02R1095107% T
& LT, 1H &7 0 BYHERP, X, Teunis 5'VoD & — %
BT IUIEESE A()THE L,

@

T ZC, FUTESIRSEL W INoVOEEE, 0=0.04, B
=0.055, a=0.0001TdH %, BEH"TIL, NoVORHEDE
WEEE LTI BT LA HER L CWD8, 388 L7-NoV D
R DUHEI B DI AR o0, R & [RIERIC
VREDMIR, MRBEAARE L QN D, ARG ERP . X
I E->TEHE LT,

Pinf,d =1- ZFl(a’ /1(1 - a)' a+ ﬁ; (_a)/(l - a))

Py =1—(1— Pinf,d)n ()

I ZC, niMFEMOMBSEECH D, 7B, ZORE SN
DHERIZIE, FHEN TORBGELM ORI 2 &)
NS DEYLIEEN TR,

32 ##R

NoV ® DB £ 3.6 X 1034F « {1 TH Y | fFE IR
i 106 NV, HAVEGUHER 5.1 X 104 N 1AL [ THGR
Eh7=, RV ® DB & Hifis LT, NoV @ DB &~ 72,
LU, B 72 OFSEMEER L NoV 1Tk LTz
RO NDEGIIE N2, A, NoV DIERG
Eﬁ«p . RV OIMMRRBGHER(T.7X 104 NH4ED LD | o

NN -7,

LA A FRX, 89  FEA~ONUB T, THE
MR 5.1 X 104)\1$1 ZEnkd 5 NoV EIL, h
Zh, 9.7X1071, 3.7X 101, 2.8X105 =2 & —/L Th-7=,
DA VKO NoV IR | BT CHIE L7t Ak NoV
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G1 & G2 DIREDEFTOHIAED 1.6 X 107 = B —/L LK
ETDHE, LEA ERE, B - FHA~ODAHDFIA
T, MEZRBRERIL, FhEh, 99.999994%(LR:7.2),
99.9998%(LR;5.6), 98.4%(LR;1.8) Tih-7-,

WBEZRBREER & KB X D BRERO LN G |
WSP OB, MEGHELF OBSE - A I IR vTaE
THHM, AL OUBKIL, #2Tleh oz, F7-, WSP
& AL JEKIT, RO L 2 ZARLERE DY NHE
D DI Tl < KPFEDYGE T R i OIS
METCH D EEZ BT,

4. £&OH
AR THRONTFRALLFICE L DD,
1) TAKUEBSONoV DOFREA A L2 & Z A, WSPOAL
FUGONoVERERI T, ALOUBEBREOFRER LY & o
72
2) NoVODBII3.6 X 10°4F « T 1) | fEFERE FAEE
10, T RERS.1 X 10 T cfE S
72,
VR OMERE ZARE LT3 F U HTHON T, (dEEY
EEREE A 100N (TR RYHERS.1 X 10° 4T
& LTG0 AUKONOVIEE 216X 102 B —/L L)
ETDE ARAOLE A, ERE| IEGHEEH O
- FHHA~OPADVHIFT, LERBRERIT, Fh
Z 3. 99.999994%(LR;7.2) . 99.9998%(LR;5.6) .
98 4%(LR;1.8) Tdro7=, WSPOUEH /KL, 3 - F4A
WA E U THIFRTRE Cdh o 7278, ALOAL
POKIE Y Tl o Tz, £72, WSP & ALK,
LA AR ERE I D Ol Cldien -7z,

3)
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WHETE  EEE e (i)

WFFEHIH « 31 256~ 28

AT — I EREEIRITTE 2 v — 7 (V5o 7 )0)
RFFEHESE RS = v AT, ZHFEC

(EE]

RAARERIE TIL, IRSFEBALE S 2 FAERRR A SHER A - & D BSRER IR Y | e MEIRICI TR 2 LT,
PIHIRDMDA > 7 T DRI DITHE, FIE72 ED DY S5 TARDIRE L T FABEIZIIAT D Z L1272 273,
TAEDHEREN R & 72> T BT, iR E OB 3 CRIBGSEIL B I R 2 e KIS, ARIOEI T,
B T ARG TR AR P L7223, ZKEAKIROD BRI ALE T 2 NEEEROLBE MK LBl b & v . Ttz ds
DK « FIPKIERRI R UIRIRSCERIORGE ) A 7 RGBT @mE 2 2 LT/ D728, IR T b AIREZRIR Y
KRG Y 27 2T SEDFHEZASINTT 5 Z LE5RDLATND,

264 LT, S TERIUEIC X DRI A OBRENMECTH R LR OB N G RIGERE, / v A VAR E
AR S U THHP TR 2SN U7 BERRIOMINR 23 il L 7=, fFEC. AOEERE L L CRIMERRIC LD VA LA
DNRBEN R AT LT, ZDOfER, R TRZEA LIZPACOIRING L L, INERRELZmDHZ T/ nr AL
ADBRENRIT, TEMEGIRERDIRE LI L RIFORRIFOND AR DD b D EEZ b, £, R
(&% RIGEERF O NG L ARSOURIIHESR R 9 D AR E ORIG S LV s E ~ 7, SRS TIE, PACOE
ML Y /v oA NADIERENRN L E -7,

F—U— R R BREAE, W, ACREGLY 27

1. [FL®IC SRR EZ DD,

HAAREROIAITEE L CE, FAED S LT 26 X FRLO 1) 2) OIAH & %Ehi L7z,
RERRICKG Y . BHFOKEEE S AT LONEaEs & 1) S IRGLERIC X DR TR 28 A L7 BEEAI DR
METpote, PEEBWAFERAGAITIE, HIBIZHERF AR DFH
MZ2ET 5, HIHER COMBEUKEE LT, eI 2 VEHEE S L COSRIMRHREIC X D 7 A VA

2 A BhERDFH

HHAARKREN TIL, e FREG XN R B L
7o, AGEAKIR ESRICAE T D RS OASE A L 2. MEEMBLUAE
THHH Y | FEEMEORYL) 27 BB @ E D Z 2.1 BESREAIEIC K DB TIEZEA LTI EERIDR
L2 D, ARKEY A7 T DlRE LT, ZivE RO
T, TAGEMERR DI F IRF O | A ZE L7z HHARFESRIT K D HEHE TR T, Befs)
BUK - K RO TR EOREN 2 ENTHDBRY,| IPEIROPIES & LT, SBADES SIS
BT X 2 PGB OSBRI L0 JBe Y 27131 AL WO, STHBBKOKEX, 8D
TELL I ERT 3 EEB20Nn5 2 b, ZHUIRT E AN 2T — R WEFR L~V L HEE S A & & BT,
72U A7 K T HEOBRBLETH D, R DB A OBERIRIUZ K > T, S

ARFGEE, SHRSEEIZ XD TP 2T A ORERE DA RIS ATREE N 5 D, Z D72, FHFK
RENTH LT, MR & 2 B AR O Ehifi i REM: % AW DBRERESI DI TR0, TREHUIZHERT L 72 150e0 st
B 72 BT, FAGEICBW TRIFMEM DORYGL ) 22 KIZRIF TR LA KEEORESND, EEOg
AR S S D FHEAME T H 2 LA E LTS, SRS T Y| SR RIS D= 01T

D7D, BERER AT T BRO NP K E Y LAY R Z & T Tt R A~HERE L T BIEDESR T R R~
IHR I E SRR, TEESIRTIEOMR, BnE  BA T aRetk 2 feli 2 M52 2 5,

[FIZHUT B REA~DMERIRDIER AT, BZESF Y 2 26 I, FH SIS COMRIFISE DORRENERTH
JEHFEAMEST 50D Th D, £io, FAETHIRE  SMRON EOMEMNG | SR TRRZEA UG
EL LT, ZIVE TORMMREG T A RIGHFHIINZ T, (PAC) DOIRNIBhFEOFHAZ HRZ, 77 REFIHL
HEFRHR S 8 O SRR AR & 72 D D A LA ToEEEK IR AT > 7o, WEFEEEIZAT - 72 PAC O
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ROFHUETIE, EERBIRC LV EERSZEE S5
VERSHDLBZ bz, —FH T, #K Uiz TS
T, BEREE O SRR RN A FEH T 5 T LI
ThdHZ EPBESND, BIRNRETOREN ZFIA
U CEE A RE S AT IRO—DOThDH LB X
BB, B TOBEAZESHITTH LV HBUR
HEEE X, BIORT LS RFRREER U, TRk
BIIEA BN & FH LTS 72 b DT, AT
K& PAC ZIEAEHE (5mgAUL) . EHEMEZ i+
BTl L Ui, BEEEHROFHBZIOTL, ReTE
(#k) 50L, RUt% > 7 100L, Bt (k)
50L THREN7/=7F > bk 3%FZH., PAC Ofifi5

B AZ B AN, BEERAKETEATAS EIHR,

B PAC Z8L~RINL =%, BL T PAC OEFM
RDF 3 FfZ LB LTz, S BHERO T OIS D
AEIT 500mL THH|DFeIHE 2 BRE LI HirBR A FH]
X1 HMRECh -7, F-. 77V hORIGF V7 T
IRRIREAIIT DT, #IkD bHIL F TOMRERE %
16 K & U TSR 21T o7, TR TRAZIX
T bOEBRINHERT L= SS ZHIE L., FDOULK %
BRI

B
B 1fimReAK

FHilfiera T, HRA TK L MRk 2 E L T
POk LTtk e Uiz, BT, SRS THEL
i EREEREE AW CTHERIEH IR 1T 7=, 1R
BRI, WHERERET Y 7 A% 0~15mg-c/L DO
FHCHIN, EERtEFHEZ 15 e L, FAREST hY ¥
ADOFN & WEREEREZ L=

KEREE B IIKEGER (TC) Ofh, /avA LA

(NV) . SS. CODer, NH4-N & L7z, TCix7 V¥
o L— N & B PHRER R L Ui

NV &, RV=F L7 a— VikBgEs L k%
s L. [ U7-7hiE % RNase-free /K GBI FOfifEEsE
ZERE LK) ICHRESE T LV ARERE L, =
fEERPOTA N, VT AZA APCRIFCE Y &Y
7oz, TANABIGTORHIL. A L R ERERD
% QIAamp Viral RNA Mini Kit (QIAGEN #) it
BT LERANT T =Dk L Ui, 3% DNasel
AFEL . RNeasy MinElute Clean up Kit (QIAGEN #t)
T4 /LA RNA K81 7-, RNA #¥H0.5ng 25 4
575 A<—, Omniscript RT Kit (QIAGEN #) %
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VAR 100pL DR THEEIGET TV cDNA Z/ER L
10uL %Y 74 A PCRIZHE L=, NV OfRHIZAW
7 IA4~—, 7Ta—7BLO0RGEEL. [/ euln
ZAORBHEICOWT) P Ic#EL 7 VT A2 A A PCR
K @ 7= 8 D 38313 QuantiTect Probe PCR Kit

(QIAGEN #t) #Hw., Y71 Z 1A PCR X
LightCycler (2> = -HAT 7 ) AT 4 v 7 A%) %
AL, WEERISICERT 2 RNA &
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ABFIEIE, I © OIGEE 25 ST AR O K E I JIFT B OMA L R FIEORELZ AR E L,
BREEDEALPKE « KEIZHEZ DX EB LN O HEAT 28EMICE 2 5 BOMHAZRATND,
NWETOMRETIE, JG - KRBT —FOIEOT A aiiEBRR ARG L, BElRE, Bm g 22, REOR
WHEZR LD 2E R TH L Z 2 RE LT, SFEE, Briflickn T, aIIC & 2 KR O
BB L, W - K& T T 20 AHOEERRZIT 72, ZOMER, WARJINIEWHIA T, NHe-N
VA HDEEE 23 5 BB R IS RIE IS ER LT D Z e 2B L, £/, kIR —27 =¥ — 2 fn iz E i
ProfEF. By iliTi, MATINIEWHAIZB W T, RELEBICEEDEN A ONT, KENRILSh
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F—U— N PSR, EAREL, EED O OREEEH. Y EEART

1 [FLHIZ FRIRFEAF OO AR X 2 BEieDIEFEN 7 A4 21
ODEOFEHN S FHET HIEROVIEIL,. £D1FE JHOBRDO—>THHZ L AR LI >0, &5l B
Ao EDI1970 FEARDIRE, ZORICE R LA T L, KD ERE, BEGEEEG OFE A AVIRE T, JERPOE
YL Uiz, —07, KFEEOHEKICHEO, Eaa b Lz BRARE - AR L | BHEE ORISR L, W
AR THANE L CORSRER IR SND L 212720 | KREFTRNGEIN L DB S0, Lo,
K - FEORD SN TND Y, RO ERE LD AAEEE, WEEEERRR, BIREO KRB KR BN A
HRE LT, BERRSCIABIIEAT 1) 12> 5 Ok MC, HUKAHEDIERE 2 FAWIEHEER AT TV, TR
LT AN Y b BEEE )  DIAH T 55 BoOWezRAle, o, BEIXINETT 7 v IRy
RV v, BRUMES BSOS IS, 7 AL LT TE TR, EKE) D OSERH A
ZIUTIE UTaAR 2 kBRSNS Cnd oo, 13 B =AM T2H RO TZ LV, 2T, AL
DOKEERBERYEDO R 50%R14 7 T, 1)1 - JEic T, WS —7 = —F T, R P ORI
H~KEYGED N TN, ZHERRVNIET Uy JROEE Gnsitu) COPE DT8R
AWFIEIZ, WD~ 5 OIG AT BRI DB BRRREAHEER LT, 7ol AR CRIZE LA,
B RFTHEOMI & XPRTFIEORELZ B E L, BE KD  IRFERIE N TE I WESEERLMONE TH
DEAEDIKE « JREICH Z2 HEB L O LA HErH CFAKE39 m, Bk 73 m, iR 171
DSR2 5 BRI Z R D, BAILIhET km?) T D, B R 21 EEICIREN2E T —
I, B A RRICERE ORI AT, RIS AN 1 Elpoleid, F0tk, SEEEHAIZHY | FRL 25
WS R TR AR L, ITEDT 4 238 ARiR D FERETIL, COD 28 6.8 mg/L (PR 21 1% 9.5 mg/L)
G KGET— 4 > DI 2R L7 ®, 72, TV ERAEFHEO BEMHTH D 74 mg/l % 22 -5
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VIZFEISEY, £z, 2RI 13mgl (FR21 4EE
T 1.1 mgll), 2V 130089 mgL (FARZ21 4EEIZ0.10
mgL) T, IHIFHIVRIES N THB D,

2. BBAHE
219 F) T

AEBHE U ERIE 1 DR T 3 U TR,

St 1350 (36°02'06" N, 140°24'27"E), St.2 (3#EH

(36°03'03"N, 140°15'00"E) T, W bERE DS
BFTOFHI TS, St3 13 IR A H 35 X% 900 m
ORI THHHEH (36°04'35" N, 140°13'42"E) & L7z,
721, Ak 24 4EEER X ON2S AEFEIC b RIBROHIE TRk
LT3 %10, S4EEEDY 7Y 7132014 (FAE 26)
4£9 A L 10 ADE2[EEFO, 1 BIHOY 7Y 713
RO BT 578, WERAERE L= B2V, 2 [
HOY 7)) o ZIEHUKDIERD b OFEEOBHIZ S
ZDFBERETHI-0, 2EORR (BR 18 SRLW
19 %) @i L7z 5 B&IAT-o72 &@2), 2k, o7
Y > 7 FEfRiod 2 BB L7 KRR EH200 mm LA
HiZEL., &< OBERHN)IDHE 2 WICHiA L
HDEEZOND, £, BE 18 F1E 7 ALEHID TA
iz ERELI=BRTH- 1=,

ROV 7Y 7, TEHEBRA L IEESTTAIC 2
WBYORETEBL, WTnd KEORE - Jg~=
27V P IZEROIFAEEN, TEER30em DT
CINEEKBCE VR U, EHERBRAOERIIN
220 em DT 7 VLG T xRV, 1 SO 49
YT NAFE LT, [EEOHTRAOEEIINE Sem OT 7 Y
NAT BERG, BT Uitk Eeicia L. 8
FITFFBIFY O LT

KDY 7Y T3 END AT U VAR T EfE
AL, KiE»b 05 mBLOVEHE L 05 m D2 @hok
80L £k L7z, Bk L7zl —Ei3kKE it L,
Y IXGFB 7 4 V& —TAil L, %l % ittt
L7

2.2 BUGRRRA

FERAKHIE T, $NELS7 1) 50-100 cm A 73T pH, DO,
EC. I, KEZZHEHAKET (HORIBA, ~/VFKE
F=v U500 ZAV, Flll L7, 7o, ERLOER
OJefa, JER, JEIR. ORP Z&H| - Fi#llL7=

2.3 RHEER
W 20 cm DT 27UV BT A TR SR, &=

min ™~ \

S ZeSt3 | mTawssm )

“OEmmn) / \
\mrﬁ ~— AN Fam

A\ St.2 (&m)

-

e T\

wll ) D \

10 km A

1 JEEhEs EEAISTRAFN

120

BNEFRE
100 | OFERARE

W& (mm)

[amw0s |

#7907 |

HoI) g

20

N 0 R L R
9@‘\' QQQ’ qq.'\ 9@0 @Q«b sg%'& '&?"‘9 NQ '{r\
2 TH7 AF ADFREBAMER

FERERIDMEIZFBRE T TERL . 17 LNEHOKES|
PN BIHITTEROKL GFB 74V —TCARLT-k%
HNTIEEAL, FERE T OB 177 EHER
BriX 30°C HEFTT 20 HRH TV, 4F5R54Ti DO 73 8.0
mg/L FRELRDIHZETIRTEA T KSR TIE DO A3
1.0 mg/L LA FERDIDEHRPER A To1=(N=22), 7236, ¥
HRBRAR P, AKETHOY 7V %3 8 Bl To7-
(350 mL/[B]) , B|&H = DKIIMFTRE T, FOETRA
B KBTS FERERL, Bl X - B%
ZREL ., BEEAE T

2.4 S

BRI ORI D NHAN, NO-N, NOs-N, TN,
POP, TP 34— 7+ F A #— (Bran Luebbe,
TRAACS2000) (= W #IlE L7, Na', K", Mg™", Ca™',



Cl. SOXIA A ru~ 7T 7 (ARFA AR A,
DX-120 3 X TVICS-1100) (X 0 #IE L7z, Al, Mn, Fe,
Cu. Zn, As, Mo, Cd. PbZ:D43J&Z ICP - MS (Thermo
Fisher SCIENTIFIC, X7CCT) (ZX v #rLiz, &7z,
JEE D CODyye TOC, T-P, TN, &JEEI LA
 CFRk24 45 8 HERBEA /K « REERBER) | P ISRt
TR TRIBRZA TV, EETEIT o7,

2.5 ST

BIHEEY > 7 VDK@ (0-5 cm) 3B L OVEHRERE
DR (0-5cm) BEIOIEE (20-30cm) 25, RNA
ZHH L, cDNA [CiEE L7, 16S rRNA E& 10
V3-V4 fEIIA KIS MiSeq (lumina) 2 VW T —27 =
AT AAT -T2, RNA filitHIZiE, ISOIL for RNA (=
v Y—2) RV, WilEE 2T PrimeScript One Step
RT-PCR Kit Ver2 (TaKaRa) & v 7z, Wili5 S 4172 cDNA
ZpFR L U CEIFAIE D 16S RNA s el A FEm &
L7777 A4 ~— (SD-Bact0341-b-S-17 £ L O
S-D-Bact-0785-a-A-21) " \ZA— 8=\ 7T 2T B —i
F| (F: 5-TCG TCG GCA GCG TCA GAT GTG TAT AAG
AGA CAG-, R: 5-GTC TCG TGG GCT CGG AGA TGT
GTATAAGAGACAG) ZfHNL7=b D% Huy, PCRIE
g 24T - 72, PCR SUGSIEIHIHAZNEE 95°CT 3 23471
724, 95°CC30 b, 55°C T30, 72°C T30 ot 7
IV 25 YA 7 VAT 7=, PCR BEMEMEY)I T AMPure XP kit

(Beckman Coulter Genomics) % AVTHHIL 7=, DNA
—lr L 712 Miseq reagent Kit v3 - (600 U1 7 L,
Hlumina) % AV NTRENT L7z, fRHT CRS7245 U — ROOMEEL
BB D% A ZF =~ 7 [ USEARCH"™ % F\ », Operational
Taxonomic Unit (OTU)-picking 33OV 7 A X —fihirix
QIME'® %\ /=, 4% OTU DREIEIZIE Greengenes 7 —
A_X—Aver. 13 8%V 77 L Ab LT,

3. MEREER
3.1 BUtELRIE S UER ST

Yo7V 7 EFE LT-9 A L 10 H Ok L ONEE
OBUETRE R R 13 \ORT, BEEERTD 9 AT
Sl E XL st (LY @ DO AMOHE &
RN DD FEIZIBWOTH DO 73 5.5-73 mg/L Th-o
7o —H, BEGEEZO St3 (i) Tid, pH AMb
DOHS LY HIEL . FETIEDO 2806 mgL TR FL
TEBY ., BAFERIRREIZ > TWA Z EnMal b, F7-.
JEE R ORI R FEEIRE AR 4 RS, ZORER,
JREHICEHEENL AT, BEUERRT, Witk b

£1 9715 AOEMEARE (SRS
th = K®E PH EC DO  &E KA
m [ (msiem) (mg/lh) [1 ()
St.1 00 7.7 0.278 9.7 114 239
GHILY) 05 7.1 0.278 7.4 114 240
1.0 7.1 0.278 7.0 116 24.0
15 71 0.279 6.8 11.0 24.0
20 70 0.280 6.7 110 24.0
25 7.0 0.279 6.3 117 24.0
30 7.0 0.280 6.3 117 24.0
35 7.0 0.280 6.1 114 240
40 7.0 0.280 6.2 121 24.0
45 7.0 0.281 6.2 119 24.0
50 6.9 0.281 6.6 127 24.0
55 6.9 0.280 6.0 135 24.0
6.0 7.0 0.280 6.3 120 24.0
St.2 0.0 83 0.255 9.6 120 24.6
(B E ) 05 80 0.256 91 121 246
1.0 78 0.256 84 119 245
15 76 0.260 81 124 243
20 75 0.260 82 127 243
25 75 0.260 65 120 241
30 7.4 0.261 6.9 145 24.1
35 7.3 0.261 7.1 18.0 24.0
40 7.4 7.3 24.0
St.3 0.0 80 0.261 96 99 250
(£sdy 1.0 7.8 0.262 95 95 249
20 7.4 0.262 86 102 248
30 7.5 0.262 8.2 9.8 24.7
40 7.2 0.263 86 9.9 246
50 7.1 0.263 83 115 245
6.0 7.0 0.263 7.3 100 245
7.0 6.9 0.264 7.0 108 245
8.0 6.9 0.264 7.0 11.0 24.4
85 6.7 0.265 55 184 24.4

F&2 10 A 18 HOBMEMER (BRBER)

HisE K#E PH  EC DO &E /K=&
M [ (mslem) (mgl) [ ()
St1 00 7.4 0239 102 150 189
G 05 7.4 0239 103 150 189
10 73 0.238 83 156 189
15 7.3 0.238 83 152 189
20 72 0.238 77 152 189
25 72 0.234 81 152 189
30 71 0.238 78 150 189
35 7.1 0.238 78 151 19.0
40 71 0.238 76 158 19.0
45 7.1 0.238 75 162 19.0
50 7.0 0.239 75 156 19.0
55 7.0 0.239 75 161 19.0
60 7.0 0.239 74 169 189
St.2 00 75 0.218 94 122 195
(B 3) 05 75 0.218 94 122 195
10 75 0.219 93 132 193
15 74 0.218 90 129 19.1
20 72 0.217 87 129 189
25 71 0.216 86 129 189
30 7.0 0.217 85 124 189
35 7.0 0.218 84 144 188
40 7.0 0.218 81 204 188
St.3 00 65 0203 100 97 193
(@) 10 6.6 0.203 92 90 198
20 6.4 0.203 80 99 190
30 63 0.203 72 98 189
40 6.2 0.202 72 94 189
50 6.2 0.202 71 102 188
60 6.2 0.201 71 118 188
70 7.0 0.201 70 142 188
80 62 0.200 06 295 187
90 6.1 0.200 07 359 187
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x3 EMLE-EEORE

&4 ERPORHEY - RBRERE

REE (mglL)

REE (mg/L)

FLN 3 3 N=h= Y
NS (SAAT) e ER JEE(C) ORP(mY) SUTGHD) Stz (BEW)  Sta (LA
St.1 GHily) RE &R 226 -128 AR AE%E SR AR% AEM SA
St2 (HE) RIRE ER 234 -160 COD,,  40.1 526 284 263 273 19.0
s N _ TOC 448 532 242 277 315 234
St3 (LREH) #ERK MR 23 165 28X 56 6.9 2.7 3.1 38 26
2Yh 0.8 1.2 0.5 0.8 1.1 0.9
1018 (BRA%K) E ER & (°C) ORP(mV)
St1 GEiD) RE ER 19.6 -119
St2 (HME+) KKRE BR 19.8 -154
St3 (LiAHEAH) KEX 8\ER 20.0 -165
St (R0) WMEEs - 2R St2 (HHRA) WA —& HiT St.3 (hiRAsh) Mg —A A
30 30 50
_ — 40 L
20 3 > B A
10 e c— gm’ ’ gzo
i ) 10
00 ] 0.0 ] 00
1] 5 10 15 20 (1] 5 10 15 20 0 10 15 20
ea8m(B) saBm(B) e48®(B)
St.1 (M0) $FREH —2EMN 20 St2 (BHRA) $F M —& Hil s St.3 (A sR) SFGf —A A
3
£
#
]

0 5 15 20

10
123 1=F {4=))

St1 GED) e &l SRS

0 5

10 15 20
eaam8)

St2 (HR) MEkH —AR

o 5 15

10
Easm(8)

St3 (LimRH) MAEs —AA®R

100 6.0 90
=#=NH4N =8=NO2N ==NO3N =O=TP =O0=DOC =#=NH4N =8=NO2N ==NOBN =O=TP =0=DOC ~4=NHLN ~0=NO2N =#=NO3N =O=TP =O=DOC
75
= —
? 4.0 é 60
- Y = 45
# ]
™ 20 4 S M 30 S s
s A~
i N m——
0.0 00
0 5 10 15 20 0 5 10 15 20 0 3 10 15 20
sa8%(8) saaw8) 23 1= (=)

st1 (D) SFE &l SRS

St2 (HRHP) ST —2AHR

St3 (i) FE &l —ARR

100
w®=NHLN «8=NO2N ==NOIN «O=TP «=O=DOC N =®=NO2N =i=NON «=TP =O=DOC —=NHA N 2N =e=NOIN «=(=TP «=O=DOC
80
J
=
60 g
40 /\ )
7 % "
20 :

0 5 10
easmB)

15 20

o 5 15 20

10
saBw(8)

10 15
easmB)

B3 BHHBRO UL AOEYMHERE (Y IL5|EhEEERL THL)

12, Stl L) TRbmE<. BEBmEERIITEMN LT
W, St2 (S Tk, AEEERTE TREARZEL
BRI ETh o7z, St3 (LlHEe) 13, BRI
WD LTV, BB <, Ll thoBEuLR
LHA AR DD DEEEEZZITRT <, RROEE
IR A BIRA L7 B E B A3 oHius & e

Ehol- LHEEESND, FORBMIILVRALTEI-H
BDBETEDEE B S8eEMRIRZ L Y 5
fRXi, pH £ DO DK FEFIERILIEEEZDND,

3.2 BHER
BIEEERTEI T U788 - O % VR



x5 EEFOERRE

Mn Al Fe Zn Cu As Mo Cd Pb
ERELEBR] St1GAD) 760 76,000 48,000 93.6 555 15.3 03 0.3 21.6
St.2(# &) 860 54,000 51,000 71.2 39.5 16.9 1.3 0.2 13.8
St.3 (@) 1,210 68,000 47,000 140.5 56.1 14.4 1.2 0.3 23.1
SRERE St1GHD) 920 47,000 42,000 95.7 58.1 15.3 0.7 04 28.7
St.2(# &) 950 95,000 56,000 89.1 55.2 13.9 04 0.2 16.7
St.3 (L E#E ) 780 45,000 36,000 114.6 41.8 10.8 1.0 0.3 16.6

=6 AHAREFHCBITAEEBEAHEE o)

Mn Al Fe Zn Cu As Mo Cd Pb
StAGHIL) 049] 00 00 -02 -o01| 15/ -78 -01 00
BREBHT  St2GHEM) 0200 00 00 -08 -02| 29| -10 -04 00
st3(tmsd) | 036] 00 00 -03 -02] 43 -16 -03 -0.1

=

IRREMHT SLIGHIDY) 050] 00 00 -09 -01] 33| -33 03 -0i
LREBRE St20HEM) 021l 00 00 o00 -02 63 12 -01 02
st3(tms) | 045] 00 00 -02 -04 79| -111 -42 -08
StAGHID) 00 00 00 00 -01 02 -131 -04 00
BREEBET St20#EH) 00 00 00 02 -01 02 00 00 00
s St3(ti@sd) 00 00 00 -08 -01 02 -07 -01 00
AT StAGHIL) 00 00 00 -16 02 03 -25 00 04
EREBE  st2(HEMh) 00 00 00 00 -01 -07 27 -05 00
St3(ti@#d) 00 00 00 -08 00 02 -06 01 -02

BREAT 72 GOCHERAT, Bikds KOS . B3Ik
HOPRFREZESE (NH,-N, NO»N, NO;N) BLU¥Y
¥ (TP) BEOKAZEART, REEERTOMK S
TTIE, EORYITEH NH-NBLOTP AR E &bl
W L7z, BEEEZ OGRS FTE, REOFEIC
L DIHPKD NO-N JREEAREUSIERTOWE XV HR< |
St3 (i) Tl EHEERBRAAE )5 NOy-N &
b Uie RS < BERDR) 23, Stl (Bl <°St2
TSI Tl —H R LB ART Uiz iFRGH FTI

FEUEEATCIX, EORFITEH NO-N O HEE S
7oo FE7. St1 GHIL) T TP OHINAS 10 B B £ TR
&, TO®RITETH-oTz, REEEEOESET
T, 8T D B OO NHN, NOs-N [ TsMEAI &
V. TP B S AT,

ROBLIUR6 IEHEICE ENDMESE (AL, Mn,
Fe, Cu, Zn, As, Mo, Cd, Pb) DHIEHRER L EEHEER
BOWHREZRT, 2B, 22 ORTIREERL, Kk
J& 2 em FCIHHAET HIEESEASMEL L, TR
20 A CKBITAT LI BEICHH L, [KEOSIE
FARIE Al & Fe 2NFE & A LT 1%59DEE T Mn 238 %
NTHEY , ZRLISNE 0.0002%-0.1% & FEFITHMEICE £
NARETH D, WHRBROME, HEEERT% T3
BBOVHFRICRE BT O oTz, Fio, HuR
MOEHERIC B R E IR LN T, TGO
EOWE IR U256, RS T CIE Mn & As OFEH]
FRE L, Al & Fe R R AR IR
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FEMET LT, —J5, IS FTIEL Mn & As i3
BT 200, IEHERITHERSA FET 24, K
TEIZHNZ DTV, REESIZ &Y . EWEROMRA
SORELC & B IEE DK E FFEOREL, EENLDE
JBOEHICIXEEEZE L2 00, [EEIHEIREEIC
72AUE. Mn, Al Fe, As FEO@BOEHMEESND
T LAV S Tz,

RS ICERE HIEHHT 5 NHeN, NOs-N 35
FOTP OFFHEE A2 HH U7 AR AR 4 1R, 7238,
X3 Fk & 2B I L 7 iaHRRBROFE R 2 AR &
RIRICIR Sy LRCH L7220, 72721, 2012 DV HRER
13 20°C CEAHIERBR AT > TUND T2, VAHEE % Hoigs -
LB TEEDSUETH D, THLOFER, NH-N O
HOHREET, ARSI T TR RUEEAIE L <ML Tk
V. St3 (i) b REN-oT2, £z, POP D
FRHPHEENE 2013 FEO 1 R | B U 72 IS Cld, 9
WIZEODY, 2014 FOFHETIL, HBEERZIZT LA
TLTWe, &<, 2013 FFORETIE, TRATGEYH
IZEEND Y T, ENE TIOEHOBIREO N, H
A LIV ERET, AL CTE = Ebns 3, 2014
FEORBTIEL, FANGEMORET V2L MEz kD
JEEOEE BTN -72Z EAMERIS NS, DO
LD E D KT OREOBRE R o7
B, & BFZE0 L0 L 58T POP T2
D3 NHN TR Z 2 0 SEEHEDSHINT 5 & 6 5,
F7pbbh, St3 (LM 1%, RRREIHA) 76



N DIEEMOELZITT, &bz, BmAEZX
HEROEE EFHVREZ VTV TH D L F X5,
RS T TO NHAN OFHEE 2 ol L7581k
WTH, Ak, IHFREMTHIUT, H L T2 RV NHN
MEEBEEEO St3 DA THEH L, & HIZNO-N VAR
STV, ZOT &I, IEADRET L bR
JEAMIH SN TWA Z EDFEEL RV BBTEA S,

[Fn wsam Qo Daon o

FBHEE (mg/miday)
& 8

.1 (B0) S2 (M) | SL3 (LWEBR)

LU

St.1 (D) S.2 (MWSF)

HRE

SL3 (LEw%)

8
| PO-P (B5HFS) | O2012 [O2013 M@ 2014
=
3
£ .
£
.1 (@80) S2 (MND) SL3 (L) St.1 (D) St.2 (MP) SUL3 (L)
san smE
120
[wun omae D202 D203 @201
=
8 =
t
2
o
° S2 (MND) St.3 () St.2 (MP)
e sma
120
o Joon G B
®
g w
£
g
B oo
S2 (WEA) | SL3 (L)
smm s
R4 BAHARORBIESHRE
33 EYE BT

YT 10 Y — ROEEES | #BUS (&
307N L, QIME (Z L AMEDEER LY T A%
— T AT T RERAER 5 (TRT, 2B, EIZiX Class
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BNPE L TRERE T, TORR. F o 7 EOE#E
WECKEREBEBVEIRL, 2TOH I T
Proteobacteria 73 25 < (*F#4 51.8%, S.D. 4.0) . KU T,
Nitrospirae (13.1%., 2.5) . Fimmicutes (7.5%. 1.1).
Actinobacteria (5.5%, 0.7) Verrucomicrobia (3.6%. 1.5).
Chloroflexi (2.9%, 1.0), Bacteroidetes (2.0%, 1.0) &7z
5TV V=, F7=, Proteobacteria O T, St1 (#Ly) T
1% Gammaproteobacteria 73 H2% < BtH i1, St2 (HE
M. Ti& FE@OY 7L Tl Deltaproteobacteria 73,
JEJE DY 7L Cld Betaproteobacteria /3% $ % < Bl &
NAEARH -, st3 (L) Tk, KE. EE
2B+ 59", Betaproteobacteria & Deltaproteobacteria /3|
IFRRES TV,

REFEWRT E=TBLME 5 RIERETS L,
Nitrosomonas sp. 33 &} Nitrosolobus sp {3 ST, F
7= & D ® Nitrosococcus sp.. Nitrosovibrio sp. .
Nitrosospira sp. b2EDHTH 0.0025-0.0054%( 84T
DITBERDoTh3 st1 WL) T, Nirosococcus sp.
MELL, St2 (EEM) DB TIL, Nitrosospira sp.7’
&5, @ Tl Minosococcus sp. hMEL L THY, R -
S TR =N TN TV, St3 (i) Tix
Nitrosovibrio sp.3HE#IZE < FEL TV, —F5, Hif
AR LI SB35 Nitrospira FIZEF B35 &, st3 (-
JHIPERR) 13, SRR ARG )R 35 Nitrospira ORRHE
AD350103%E St1 (104+12%) R°St2 (114+1.4%)
L A o7z, F72. Nitobacter X Nitrospina {2\
TIREDH TN b THNIBRH ENT=DH TH -
oo TNHOTZ END, St3 (L) (2B 2Rk
T % VHMMOHE K Y HIED > T RIREMDE X 5
s,

BY T NVDR VANV OE S & TR LT
REE6 ™Y, &7 vy MEOERE EEOELE L
Y, FHUEOY TR Ty RSB Z
b, FHURIZRFR OEFEZR L TWD Z EAVRREh
7o F7o. BEUEERTE T, FHUSTOBUY 7LD
FEIRELSELTWE b0, BHREBREDOY 7
NTIIEEOT IR E S Do Te, ZHUIFEHRE
P ORERSEA A TERIBR L 2> T2 LB DI
D, IHIT, St1 (ML) st2 @EEM) TIHEHOE
J& L IEE TR LMY R LTch, st3 (Liiids
M) TIIRE L ERICENRONT, EEAREL SN T
WA AREMEDE 2 b,



[l Betaproteobactena (Proteobacteria)

[l Gammaproteobactena (Proteobacteria)
[ Deltaproteobacteria (Proteobacteria)
[l Alphaproteobacteria (Proteobacteria)
I Epsilonproteobacteria (Proteobacteria)

M Nitrospira (Nitrospirae)
I Clostridia (Firmicutes)
Bacilli (Firmicutes)

M Anaerolineae (Chloroflexi)

Actinobacteria (Actinobacteria)

[l Pedosphaerae (Verrucomicrobia)
Methylacidiphilae (Verrucomicrobia)
Sphingobacteriia (Bacteroidetes)
Nostocophycideae (Cyanobacteria)
Oscillatoriophycideae (Cyanobacteria)

M Brocadiae (Planctomycetes)
1 Others

S

)\
‘1‘ <

b8

EREREREEREEEEREREEEERRE

+ + + £ £ + £ £ £ B B B B M A 8 8 B 8 B B B OB B o# B # @8 @
B @ M M oM b B oM 8 B D D D D D DD DD D mmmmH KB E B W
agﬁsgEaaassaegsageassaaee‘aesgg
B RN B EEEEEEREEEEREEEEEEEEREERE
A R AR EEEEREEREEEEEERERERERER:NENREBE::B.1E.1
f & 8 & & M & & &£ f & K K & & & o & &£ o 1 K & & & & & & & Mo
E =z = EE P x2z28Y7% 222822 27 Y9 222288887
B E E E E > EB ®B B > B B 8 B ®BE 8B > B 8 > - 8 8 "B =8 ®E = 8 8 -
4 > 4 7 > >

L )L )L L L

C® OO0 CH O T PALDEOC 00 MTAe LLEHdEO® 0P Q0 EEH O N

5 Xt —H T H—IZk BRI (Class LANIL) BELUH U TILREIDSY S5 R4 —##4T

g

0.0

LT, -

=t

.
~~~~~~~

0.0

K6 42 TILEORLANILOEEEH T

4. R

AT, BrlilcBOT, BRI L 5 HKRETERD
JEE AL, AR - 1R C 20 RIS
FOWMR S — 27 = K BT 21T o 7=,
BHFHEORERN O, BR@EREO st3 (L) <
1 DRI R pH 38 KTV DO (BN B 2R LTz,
BEUZHOTRA U TE 7o E. BB CI3BEZ Sy
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fRL. FH LS\ BB S~ LT alfEtE
BEZ D, EHABRORE., NHN OFHEEL,
BRRGM T CREEE#IZE LML TEY, st3 (-
THHEMR) DR b RE D o7z, Fiz, POLP OVEHEREEIL,
BEEEETIE, LLAETL W, £, Ew#E
fRTORER. st3 (L) Tik, RELIEBICHEE
DENRRONT, EKESMBELSN TW A AEEERE X B
iz, ULEDZ &b, st3 OnEHak @GRSSHT)
TRESN-BIE (NHN O, POP DOBY) 1358
Rz L BEHD%EE EFOREERZIT TS EEX
bihd,

BEXH

1) fEH(E, REME RISE, A)IEH, F2&8 2001)
B IETIC BT B ERE X BT ERIZEE T 20
Fe. KIFwSUE, 45, 1171-1176

2) WARE (2004) WIEKBIRE L TAGESRE, KEREEF
£3h, 27, 514517

3) g, AEEE. BEARE, PEREE, e

(2006) BEFEHRIYIRHIRTE OFBEOFHFHE,

KERBEF23E, 29, 687-692

4) MRIER (1993) JKENHOZERB LY VO E
Z O, KEEEFREE. 16, 91-95
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1426-1432
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gbze00 ODODOO0ODOO0ODOODOODOO

KIRIERIZHE T HRBHEFYMEDES & B EDAEH

KETF— A Lt WEgE A Fk—RRB
MITEEOIER MR ATH

TAEMZER AR A

wo%E B OHEE 9T

\
n om0 Y

/

(ZE]

VAR, [ERRSL 72 & OATERICBRE U7 RIS EC K B KBREEOMEIE YR, Z OAFEMEIC k4 5 k4
FE~OFBENBE I TRV, Bl RRmEiE s U CGER ST 5d, 2R ) A7 HIBRIR 2 C 5729
(21X, SRR OV COKBREEPICISIT 228, ERERICE 2 2 F 8 COMIAZED D Z L 3LETH
%o AMFFERRETIE, BRETY A7 BRSO & B 2 DD RBHHEFWE & xt5 & LT, )ik 55
REAE & BRETPENREDREI 21T 5 & & I, 2D OWEDNKELERERIZG X HDHEEZTHET 2 L2 ET
Do AEETIE, SR IT 2 ERAEO AR AL R T 5720, W) IKOBFER I FRRES L0
TN H O R SR SRR FE | 2 JE 3 C L B AE R~ O] K OB TEE S D RO B 5 R AT Lz, £,
PRTR 7 —4# %% T, TAKRLEK 1D PRTR 55 E L FE OERR Y A 7 WIRHN A 55056 L, AR
BT TOIRE & 28 2 iR AT R & EWE 28 E L,

F—U— R REHUEE, 18 EERNL, PPCPs, PRTR il

1. [FLHIC W, IR OB R IR RS & O ko

{EAETE G E RO IR 72 & OB D% 5 FEHRAEER L I ZHD N T B AR A~ O] 7K DR
Lo TWRWMEEE CRIFIWE) OHIzid, B D RO TG REHEE Lz, Fi,
IKEEPED VIR, F/KIE R & %18 U CALEg~ PRTR 7— 4 %% b LT, KRAELRERA~OZE LT
IS S OO L & T IS PR Z 18 LT D MBI & DA 2B E LTz,

KREFHICHEH SN OWEDPZENL TN D, T,

IKERBEHIZ W 9~ 2 R EIC X D KA~ 2. AERAE

HENMRRINTEBY, KEREICHIT 2R 2. 1 mANKOBEHEICHT IEXLRBENSTS

DR 72 ) A 7 EECHITER R AR D 5T D 2. 1. 1 HAEMSAS L URERD

D, ZEE) T, A B, MR AN S %
U R 7 EBRIRIR R 25 U5 BT, RBLHHES FENKROAR) TS (LR 138km, iiikimfs :

W/E DIKEREE 1 COAEAEERE D055 B DO % 1240km2, JEskA M ;K9 380 A (H17 4F) 2),

119 & & bia, KEAY~DOFEBOFMEITH Z & REBZREBTH)ITH Y | SRR O 7 b

DB L IND, ARFFERECIX, KEHER 5 OETAL D E R E 21 COKENEAL L7223, F/KIE

72 EOIRRIRI G & 7o o TN BLFWE., ¥Rz, & H ot VLR DR IE 72 SN PN SED E A

RO FEE DA BRFHEIFERE IO U CER 3 2 4 80% ARG (ZENER) O/KEiX, BOD

PEVE T OWT, KEBEICBIT D8RE Y X 7 3 2mg/L FEFEETHER LT % (2001 4ELIME D BRES I
BENDLOEWMEILIZ LT, T 6 0OWE & xt4: #X B S, BOD 3mg/L), — 7 C, AMHEMNE X
& U OKERBEH T IEREH e & ZREfig 2475 & & (O SER:Y & Nt EARNEE S N i A b SRR e )

HIZ, TNHOWENIKAELERERICK L THEX D JIEED 5 BILL &2 FAKMBOKN 552 L6 dH D,
BEIHMET 22 L 2BE LTS, Rk 26 4R TS O 2 X1 12T, FHEXBTE, 49
VRBAEEE X O IR o FEREREE 234 L T\ D= O FAMBES > BRI A L, 5 DO (B
RO E LR T 5720, )tk HN, R, AR B FRALRI) D3ZEE) T
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AMLTWS, B ER)ID ERICIE FARERSE
HY | TAKLEED D OFIABPTA LTS,
DAR)IZTREDDIRNT &S, ARFFE TIT AR
S DRV, ZEE)IIA)N 3 His (St. 1—3), I
41 (St.a—d) OF 7 HEEFEHMSLE L (K
—1), FREHSTAR Y MRKIZLY 1L OAR
BHEER L7z, AT, 201241, 2 HOZXZFD
FERERE T,

=

WWTP  Zanbori-gawa WWTP WTP
St.3

o e T o
R

WWTP Yaji-gava Ne-gawa  Asa-kawa  Hodokubo-gawa

K—1 @R

2. 1. 2 BEEREEER

ARBRI I A | AN —EMRMRE L. 15
BOHMEEIC I T A REEZ R, SR & iy
DT LICE Y BEOHMIINT 5 FARE OEME
ZRAE L. AFAETIE, Harada HOHE 9%5
BlZ 96 R~v( 7T L—hEAVWTERLE. =
DOFEZ, REEDDVETHER, —EILE ORE
EFRBRCXARLEOFEEFTS. HBREMITIZ,
B L L 2 Y %% (Pseudokirchneriella
subcapitata) (NIES-35 tk) %, sABREZHIIZIZ AAP
Bt 2 FV =,

AWFFETIE, FIKEREZ &z, BRIz LY
SyiipnE L7oaek (LIRS, BRfEsRh) 28R L7-.
BEARMAERRICBO UL, W)IKPIAFET S
R 7 EORBRBEOREPABRER IR
THIEPMONTEY, EERAFTENT
LE SRR H 5 728, BRI X 557 BiiE
Ziiofc. ZThuT kY. FHEXSRSEMEICRAE, B
BESNOWHBECRESND OO, JFKEL Y bR
i S AUTIRRE COMREN AIREICZR Y | @ TIIHRE
IR BRVWEEERET S Z EAAFRRICARS . [EfE
J1— RVU v IZid OASIS® HLB Plus Ectraction
Cartridge (Waters) ZfEMH L. 1pym R7H A XD
7 44— (Whatman) T4 L7z 1000mL OF
KR E K L7RIC A 7 — )V TIRIH L, IR

ZHE %I 100pL > DMSO ([ZHAfif X85 Z & T,

JF7K @ 10000 fFERE DR /B L7z, FAR
BZliz9e Rz <wAf a7 L—b 1 KEHAN
T, BEEXIZE U THR S - ik 200pL., #

92

JEMIRIR 20nL, AAP B5H1 20pL AL, 2 {57
R 10 B (50 5. 25 %, 12.5 1%, 6.3 1%, 3.11%.
1.6 %, 0.8f%. 0.41%. 0.21% 0.11%) 5HDORARK
RINEAERR LTz, BRBRE X O FR - > DMSO
BREIZ0.5%L 725, BREVEIRT © DMSO BREDE
WX 2BBAER~ORELZYRT 5720, £2TD
o B2 X CHR EE VAN 0 DMSO PEEAS 0.5% & 725 &
DB L=, Fio, HBSHRO0, AHiEpE L
7o Bl Z V2 0.5%DMSO 7R O% RIX 5 # %
ERL LTz,

Z DMORERSEAFIL . FHA A E 1104 cells/mL,
R 24°C, FREE 3000 Lux, #R& 5 #E 120 rpm &
L. 24sfiific~A A 7 a 7FL— b —F—% A
T, BV = VORNKE (K : 450 nm) ZHRE L,
W ERE DA e & HERaE B DR Bt A A\ Ol
PR (cells /mL) (ZHAE L7-.

0-72 R DA R L 1E< BRE OGN 3t
FRIX & el U CHEEHARICE BRI FAR b
Wi HRWIREGELZ, EEERE (NOEC, No
Observed Effect Concentration) & L TR/, 7
NTORBRREX THRX & AREEICHEDEN
BROONLRVEE, bo & bEWVWIRMEEETHS
50 f#% NOEC & L7z, NOEC D& HIZiX
EcoTox-Statics version 2.6d (HABREi#M: %)
i LAY

NOEC D% HA814 74547 (chronic Toxicity
Unit, TUc) Z#EE L7 9, BRifaleto TUe 25 1.25
IV b@EWMEZRLESSE. 20, BiEAEO
NOEC 7% 0.8 % G)IIZK&ELD 80% 7K & [F1%)
XV BIEFEERTHST25HE. TOW)IKITREAR
Wt L CHE s E R T &HE L,

2. 1. 3 BEEXDOH¥TE

F)NAKROEEAERA~OFEIIAST 5 EEMEDOF
HREHEE Lz, BEEOMIEN HAEREY 27 F1H
PG & 0 2581 P isi Fo\u VT R R B A LB
ELEanNEELE 5 WH (azithromycin .
clarithromycin , ketoprofen . levofloxaxin .
triclosan ) # %} % & L 7=, Azithromycin .
clarithromyecin [3HT4AWE, ketoprofen [ IHTHRAEA,
levofloxacin, triclosan IEHiFEAlE L CTHERA SN T
W3,

FIARDFMER T D EREMBEDOFERIILUTD
XroHEH L,

TEE (%) =100XTU gggm / TU gk



TU ppes/IERMBOBMEFEE, TU 5200
KROBHEFEMETH 5, EFKMBOBMEFEEILR
7K o D 3K S FE % SCRR D> DIEE L7884 R
R B ERGED NOEC THIS Z Lk v EH
L7z, BAGOERMEREIL. 2011 £EOR
BREREEM Lz 9, BBEAERICHT 2 EELED
NOEC {IZ oW THEDENR AR EIN TVHHA, %
A EEEEREH L, ERREOBMFEEEORHIC
fER L=,

2. 2 FRORENRILEMROEBTE

PRTR HlEIZBWTE B ELFHHE SN T
WAL - RPRICARR Y R 7 IR 2 a3
5 LT, RGNS LE IR EDOR 7 Y —
=7 #{T>7-, PRTR HIE Tix, FEFIXLFY
BOPEHE L BERA4E 1[0, EBITH85E%
AV, EiXZhEZEHTHE LB, BHALED
T E - BEIROHIHZ1T-o T 5., ZoOWF#%E
WHALT, FARE~DICFDERARDIEREZED
ZENARETH Y . KEAEY~ORE ZTHET 57
OOTFT—E2E L THRATAZENTE S,

FHiict g & 35 PRTR H—EIEEFEHHADOT
KAEUK P EE, [PRTR fRHASEHEOHEE
EEOBE) CUF. aHAMIEET Lv)) 12k
% [LEO FAKOERERRA B A3 AA IR~ ERBE
HEOHE] 2 [EEOEMUEKE] THRT5
Z L TR LT, FOBKC, MEEOERMAEKE]
E LT, IMFAEME OKOBRMERR - RIMERK
Em¥year D 2EAFHZEH Lz, RSN
ZRENZIST M O 22 F ALK FRED
HERHEE UCHIHAY R 7 FHIlICRER L7z, ABFZET
X, PR 22, 23, 24 FEOBHT—F 2 EITHEST
SN TAERPEHE ¢ ™ 9L 2EOERNIEKE o 10
Whh | FAEEICHT HLEWE O FARLEK PR
EEHR L=,

FHAfe SR & LIALFEMRIZ DV T, ARSI T
DREL 12O | AREY 27 OFIERHMEIZ A WD
HEOER (LT, FEEREL VD) ZIE LT
IEE U7 KA AN T 5 B IE % PRl R
WEL LTY RAZFHEICER Lz, EEOBED
IEFHROBEERENBONHE, FAIE LT
BRI E Y R 7 iR L.,

RERL UIALFEIC T 2981 R 73 ML L
T, (BB 27 PIEEHE) 72 L THOY ATV A
#— Kt (Hazard Quotient : HQ) % iV /=3
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EERELE Y, ZOFETIE, HQ HB—ED FHE(H
(FZIE 1) ZERIS>THWANE I NT, FWHD
Y R7 OFEEHAMILTE DL WO FER DD, K
AAEBEFIRO TALBKIEE SND®EY 27
DTV FEBEL, BEMOAEREY R 7 OFHAFFE
iz 77z, LLFORUTREV, HEE FALEK R
EZPASEERETRT S ZLICLY HQ ZHH
L7

HQ= #E/E FAMIEKHIREL [ng/L]
| TRERERE [ng/L)
ARFFETIE, HQ 23 1 &8 X IR % 36072 3l 3
DHELENSWHE UTEHEi LT,

3. MIRHBR
3. 1 AKOBEEICHNT IEXSEOFS
3. 1. 1 HEEERAERR

M —2 (ZRBAE R DR DB R 2R T,
2 TOFAEML TEBEFEEEIT 1.25 XV H/hE
VMEZ R LIEZ &0 D, FHAHUSON) BT EEE
F~OFEZRERNWI ERBE N,
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3.1. 2 5%

F—1 A THER L7 8BEARICHT 5 EK
da¥E 5 WHE D NOEC fE% 3. NOEC OfiEix
triclosan . azithromycin . clarithromycin |
ketoprofen, levofloxacin DJETH -7=,

B —3 (2K DEEAR ~DOHRMEITHT 2 EE
ERBEOFHEGFE %R T, azithromyein .
clarithromycin & triclosan (% ketoprofen &
levofloxacin £ W & HF & R & »»» 7=,
Azithromycin, clarithromycin & triclosan @ 3 #)
B TlX. triclosan, clarithromycin, azithromycin



F—1 AL IHVXFEOREMREICHTHEEM
¥ 5 WE D NOEC

BATEHE  HiHE 55

ey
s (gl)  (ugl) 3Gk
Azithromycin 7.0 42 18
52 19
16 20
Clarithromycin 10.1 3.1 21
52 19
10 18
16 20
<40 22
Ketoprofen 126 16 20
1000 19
Levofloxacin 370 260 19
310 21
630 20
Triclosan 13 0.2 22
0.5 23
1 16
1 18
6.3 20
8.3 19

DIEIZEWFGEER L,

FEBA R MR K D BB 2R U 7oA | FR At
JESt. 2 &) IFAA L St. ¢ \IZBW T, )k
HEAIC KT A ERMEOFGENRKEL BR-oT
W7, FAEMHA St. 2 TiX. azithromycin,
clarithromycin & triclosan D% 5-FZFNEh
10%F2EE T o7z, — 7 TR St. ¢ 12V T,
FEIIRIE 20 1D 40% EFmWEERER L,
AR St. 2 TIXERMEDOHREE~OW A

DS, MOHIZ L D2 HE~DFEPRE N7
ZERBZBND, —F T, A St. ¢ 1T FAKL
FEEHOR A OE FRICALE T 5720, ERMEOS
FRREEE A~ DV DA TR o218, [EES
BOFEGNPKEDSTZENEZILND,

3. 2 FHROBENRILFEMEROERTE

PR 22 SEE DT —F 95 146 MR, PR 23 4EE
DT —Z 16 145 WE. TR 24 FEOT —F b
145 MEDOAEREY R 7 2 Em L 7=, H—4
TRK 22 4EEEND 24 FEDOFHEIZIVT HQ 23 1
XV HREVMEER LT PRIR F—FEEELFOHE
15 W O HQ 27T, AR 22 4EEED B FRR 24 4F
ElZblz> T P— R 1 2 EERl-7=9EiE 1
WHThol, VTV N, N=—Tvr7raFy
VT AR 4 4EE IRV THQ A3 1 & Flalo 7z,
TNENT VT b RIS 234 EICNF— R 1
Z ERl>7= b DD, Rk 24 HFET/NP— REA 1
Z FElotz, ~"FHT I M) AFAT VEZT A
=7nY K (HDTMAC) XFak 23 FEIZH\T 1
% FlBl% HQ %7/~ L 723, ZDfE130.94 & 1123 <
TRk 22 4 & 4 4EETIE L XV AV HQ EZ 7R
Lz, T bHOWEIIR)INCIST 5 EHE L 28O
EEEMTHIULBEOHLHEMPEL L TELDOND,
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BUTARRY R 7 FIHFHE A EE L, iR ARTS
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1) ZEE)IRHRIC BT, WIKIC X 2884ER
~OFHEIBHEN Do T,

2 ) Azithromycin, clarithromycin, ketoprofen,
levofloxacin, triclosan (22T, ]Ik DEIEA

RIZxT 52 %F5FEZR/E L L Z A, azithromyein,

clarithromyecin, triclosan 7 tLEIE WA 5 E 2R
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%L b, il LB Iz oW T, FZR)IITO
ERESEBHOREZIT> TV FETH S,

ek, AR, EERRME (—REE) [ZX
DEBESNIZHDTHS,

BEXR

1) EimEHIRER R T AES : [FAREICBT
HEHEEHEOREE L LFYEEHRHE O
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ARFFETIX, HRATEOF THITIIHEH S QOB EEHTHESS PRTR $HEWEO— I e STV 5
LONRDD Z LMD, TKEZRIT DI FWEFOBREA /37 MERZ BN E LT RKE Y vt 2B 5 Zi
DAL (EERGHE) ROWEREOREIR L U A7 2T 2 7= O OfIEEA T O 24T - 72,

ZORER, FEIREROMAER 23T 2BREHRIE, THHEGIRBEOBR LRI EA_RKR E el z R LIz Z &b, 84w
FAIRZ D @ BB — AP T D 3R EDBR BRI Ch 5 Z L vbiroTe, £o, WA TKBA KT
IZRIF T L, % (development) ., ik (transport), {5515 (signaling) . A (muscle) ~DFEEHK X
W EDDN o T, FEEAOFENT KBS TR L7223, @k, >/ VnE, BR~OFEL, AR
BATT DATREMED o T,

F—U— R EREG, RO, A X AT A B FIEBYRT

1. [XC®IC FEEIZOW TR ZIT 70, 72, IATK, A1
MEEFROH CTHILIHEH SN TV D ERGESC K, FRARLEDKICIRE Lz A 25 ORI —7
PRTR %58 (462 W'E) 12OV TIE, BESES  —IC X 5 MRS FRBURITIC K 2 EME Rz
AELZIICRB WV CEEFRENED LN TBY, ERE  RCBET #8277,
HTIE, 77 2a~A L U EOHAEWE ORI A
EBENERINTHDHONRH S, £7-. PRTR # 2. FEHERLEIOLR EMEMBRZRAN -5
FECIE, ANORFECARSRICERELZ KITTRTN  EMBETOvRIZETEERBOKREEE
b HWEE (LB F—FEEFWE L LTW5, 2. 1 REHZE
RIS, PRTR XIWE O—EOWEIZ SV T, FHAIE, ARKIEK 2m DREAIEEBHL(0.5m3), —
BEFERRARIC 2 0 TS CORREFFEIZ OV TG T L—3a 0 7(0.5m3 X4 K, kb Ei(0.7m3)
PR TND LD D, L OMHEIZONTO  THER SN D IEMEG IR F2ER i & S E W EFHE R
FRRIIAATH D, TAREZROT HILFWEOREE 2N L7 ROSE(10L X 4 1) O AR F2R 4 E 4
WO E BB T D EFHEREMOLL DI T To72 (K1 B8), E ARG OMA T AKEE
BIZOWTOFEREMHIZIAKE THY . BT TFAET AN T e O CIE MR GRS & (B A LT,
DEREEAHNET D & & HIT, WEKPIZERET H2WE AR, REVGROGIKIZS A ~—a v hr—/T X
WZOWTIHT R EFEORBE LT, VA% HRGEER Tl T o 7o, IEMIGTRALBRIEERIEE L, A
B2 72 D OHRIEHEIR OBRFE 21T 5 B3 8 D, TKE 6.8m3/d, {HIRGEFER) 38%, =T L— 3
AgEIx, OBFLEMICRESLEMEFWE 2 EE ¥ 7 HRT K 7 R Cililis U7-, FRALER SE5tE
L. ZONWHEERET S, @ FAE Y a2 133K E &R 35% CHIN. SUSHEI SR il 5
B DERFFHEOHYR & TR Y 0t 2281 D T HERIBR U, FRIRERIRIC BRI RE Lz A
BEOREFHEOHIRZIT 5, @ FAMEKTIZERF WIS X @EEE U7, HARBR SRS E D& SUS
T E LR DORETFEARET HZ L% H & HRT 1349 30 53 CToh 0 | HHAMPIK@D TITHI 2 K¢
& LTn5b, i HRT & 725,
YRR 26 AEREI, TEIEBIRABRE T 1k R L ER SbTakEH ., EERBRAA D 2 o A DL ERGE L= #12,
K& W@ v 2 2d61) 2 EIRBEORE WRATK, LK, AT-1IRAKR, AT-3 IREGIK, &
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B 1 EBREEE OB LSRRI E P

TR (CUAEK) | ALK O~@% 2 R
RCERIL, T EERL =& 2 SRR L
ayRYy FaEE Lz,

FAEMNRERMEIL, 77V Ravwfy, TYVR
aowAYr, Fh7arzzr, MV rZadro 4 WE
Ll b 4 MR FARREKICERGF L, 8L
RILE I VU a$hfAE I3 H 5 Z L RES
NTWAWHTH S,

IV ARRRA Yy, TOARSA Y, T n
7 =%, T AWHEARK (GF/B) TAIl LI Ak %
Oasis HLB Z# M\ EFEfH L 7=, LC-MSMS (2L Y
ST YL, Fie, MY 7 adrogttid. 7 Ak
HeAHE(GF/B) TAiR L7z Aifk% Oasis HLB % iV H
R L7, 7TEeFASEERILL GCMS 2LV 5
oLl
2. 2 PERR

—KEE B OPTRERER1 (T, AEREED
BOD FRZEFRIT 94% ThH Y . ALEEONHKE IR
EHGRIEDOE T KL LRV~ NV Tholz, WA
TF/AKHD NHeN NOx-N OREEL, 2 20mg/L,
0.05mg/L LAF THAHDIZxF L, ZIWMAME K T
0.47mg/L, 18mg/LL THAZibaEITL T, £
feo T L—a U E U7 REHRD MLSS, RKRENGIE
FlEHFEBELIVHELZSRT 1313 A Th -7,

TGS VRALER B L 8 K OB (RO R AL 8 DAL

O BUEHR AT

BHELEERER

#1

AKX
150
35
20

<0.05
33
32
16.8

— K EE B ot R

MLHEHA | ZaEk | EELEAD
140 9.1

37 7.8

21 047
<0.05 18
31 20

32 1.6

16.4 149

BOD (mg/L)
DOC (mgL)
NH4-N (mglL)
NOx-N (mg/L)
TN (mg/L)
TP (mg/L)
KiR (C)

6.4
0.04
19
20
1.6
13.4

1.2

1
0.8
0.6
0.4
0.2
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»
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BCAM
BAZM
mKP
mTCS
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2 EERSFIPHER
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B a2k 5 EEME 4 WHOTEREH-2
IR T, MATFADZ 5V 2u<A(CAM), 7
zZu<wA Y AAZM), 7 b 7u7=(KP), h)Z7n

P ATCODEEIL, T ZH 1,600ng/L, 310ng/L,

950ng/L, 340ng/L Th -7z, X2 1%, A FAKDE

WEIEPMEE S Co K7 0 RADEEKIIERELZCL L,

CICo TR L7z, CAM, AZM X, ¥ikifitiAK CHRAT
KIZHAKT 10%mVMEZE R L2, =7 L—a ¥

YIWNTREAD L, ZHAEK TIXENEN 1,400ng/L,

270ng/L & 72V A TFAD 0.88, 0.87 DfEZER LI,

AREICBT HIEMERLEIC L ABREFRIT, TnT
N 12%, 13% TdH 5, KP 1%, FLHHA THRA FK
D 0.8 R, =7 L— 3 F U 2NTREL B
L. ZHRAEUKTiE 240ng/L & 72V A FAD 0.25
Ligof, TCS X, FILHHAK TIZIRA FK & I1EEFH

CfEZRL, =7 L—a v F U 2NTRELSEA L,

TURAFEK TIE69ng/L £ 22V FRATAKD0.2 &2 o7z,
KP, TCS DOiFHBETRAFRIC L BBERIT, FnFh
75%. 80% T 5D,

AL E ERREERE T OERLOBWIT., FWHE S
WEHBHETZONBED L, BEAEK@OTIE RO
K GEAMIEERIEBTAK) O 15 LLFE o7,
HEERB T 2 ERMEREFRIT, A5 HRT 2% 2
R O ALBK@ T, CAM A5 84%., AZM %3 91%.,
KP 7 90%. TCS 7% 88% T -7, CAM, AZM iZ,
EHEBTRAE TORREE (12%, 13%) I[ZH~_K& 7k
BrERER L BERLEKOORET 220ng/L, 23ng/L
Th-oiz, KP. TCS . EHBRAEIZ T HbrE
LN T5%. 80% TV, TEHEIGIRAIRIZ X v HBABR
ESINGHVHTIEDH DD, A TKD 20~25%i13—
PABRAKIZERFEL TWD, Zh b ZRAEKICERFT



% KP, TCS |ZHFEMEZ LV EIZpRETHZEMNT
= HAENEKOORET 25ng/L, 8.5ng/L £ 72 o7,
F7o, BERLEIZBT 5 EERMERRET, DOC BRESR
18%IZHAREREZ R LIZZ L2, ZIRAEEKIZ
BAFT DEAFERYOP TH HBHIBRE SNS\VIE
EWVWH ZLENRTE S,

3. FTAKRBIOtRIZEITIHBEHDERDRE
FEEK L 72 © O{CEWRNIITE BRS¢, BE
WCEBNR, HOIBREREIN TS Z EBHLMNTAR
ofz. UL, ERIOICFWHOREN LAY E %
FHIF 52 LIIEETHD, FARUEERRE TOEME
S OIERBEN R, EENRASA FT A DRk
RTBHZELHEETHDH, AMETIE, MATK, B
Aiak, AENERKIZIRE L= A X HIZONWT, #iE
DEARLFHERFIREE B X b TV A KRR — 7
I X HHERERRE T RBETA D . FKGERR
P& COFMEARBEN RO 23 1=,

3. 1 EBAX

3. 1. 1 TFKOLEERREE

-3 IZRAASCfE A L7 PR R OB & R
7. FEBREEIT. X1 _EBINTR U IEMEE TR SR
HEEOBKITH A1 L HEENEEEAZINZ 2D Th 5,
HAAENEEER ORI 1/ L L, e HRRA
RSN RY 7o v L B Ao 5mm, &
E 5mm ES 1mm)AFEHE S, KEEFROMRE R 2
W CRO AR EER LT, A X OREKIZ. A
Tk, WAk, BELEKE L, SRXIZKEKE
TEMERAVER U 7= B RKIE K & Uiz, BRKREHAIE,
2014 45 11 A 5~6 A T, 24 FffEgeRA L Liz, £
& 71 OB KROKES5HTIX, DOC, NHeN, NO2-N,
NOsNEEL L,

3. 1. 2 ASHRERR

A K F OWFETR LRI TFRBFITIL, £-2 OFE
Tt BBEHRTA AR, IRERFEIT 96 FFR L
L. ks fio> RNA ZHitH L7z, RNA #2703,
FREEX D 10 Ly O—EHZRA LT 1 REX 1 HRiE

IT7L—avisy (4l
2000L

EFATK

BoA HAKERIY

-3 TKSLERSERR
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-2 REER L BRI TRETOER S &
EL d&-rRER EXXH(6~THA )
REITH &19'1: :gE jnmz
BRERES 0 96 B¢l
[BREEKE 5L
EEFES ks (1 81E£#K)
MATK
#AHiEK
BEX BB
BUSFAGE KGR
BEKE 24°C
el 16850 /BS54 8
46 EH &L
B DOAMELVERIH T OH IZIRE
BRHEEMEREDS0%L FEER
RATHLZE FEBE. 2
RNAJ RNeay mini kitl=&Y 1B ST
RNASE O E RREXD10EHZ1DISES
BEFRARITE RS —4 5 — Miseq(v3 150cycle)
cDNASA Zz"]ﬂﬁﬁi Truseq Stranded mRNA Sample Prep Kit

L L7, #L T, TruSeq Stranded mRNA Sample
Prep Kit (Illumina) T cDNA 54 77V @8 1L,
W —4 o —Miseq (Illumina) # fV>, <7
T RY—F (75bpX2) THEERF|ZEFE LT,

3. 1. 3 T—4f#W

T2 ITE. BAA )= 3 v (ESLEETAF
FETT — 2 fRATHLR) 9% FIM L7z, HEESIH RS
ni- FASTQ 77 A V%7 v 7a— KL, Tophat2 T
ABAGT ) K=y B 7, Cufflinks2 TS/ AL
DBARTFDL{E L HEEZHEE LTz, Cuffmerge T 16
YTV OBIEFHEERRZRE L. Cuffdiff Ti
CFREREEZHE L

WG FRBEIT, v —7 2 &N DNA KA O
BLBETFORIOM G THIELETHS, FPKM

(Flagments Per Kilobase of exon per Million reads
mapped) THEL7=, FLY/ LAGERIZEED Isoform
PHERSINTZHEIE. £ b O FPRM OfizRe, 7
JAED1HRICOE 1 B FERD LT L %
7= AT O A £ FPRM 7% 0.001 K DO%41% 0.001
I L7, £L T, FREX T, R EHELT
FPRM M 2ZLL k. F/13 12 LA Fiz iz » o @I5 1%
Z OREX ORBEERIZTF L LT,

HBLEERIE T OBEEZIITT DICHD . AFD
OBEFOBREF RO AR L TWe/edd, BIRTFOR
feld. Uniprot-GOA IZE&EEIN TS, E F®D Gene
Ontology (GO) 7—#~—X D&FIH L=, #hHIZ,
BBETFOEEESNZHA, EhDY 77 LR —
4 Z (Refseq Protein®) (Zxf L CHERIM:HZ (Blastx)
ZfioTz, £L T, TENENORIET & I bHEED
@ E RO Refseq ID (ZxiS L7 GO %, £ D®IAT
DHREL LT,



BRF OBREDORHATIZIL, SEHATEREE R 3.2.0
B LUV Excel Zfff L7z, BREXORRLEHRIET
IZOWT, FPEDHREIZR G T 2 BIEFHARICES
EFENTVANEH% Fisher OIEREMEERIE THRIE
L7z, FRATRISROBIR FHEREIL. 5 ELLEOBIETFH
BENOBRBICIRE Lz, o, BIEFHEREIIRE <
Biological Process, Molecular Function, Cellular
Component @ 3 FEIZXSFENTWNER, ZDHH
Biological Process Bl DREZ W5 & LT,

3. 2 EBER
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-4 iX, #BokD NHeN, NOrN, NOsN #EE,
-5 1%, DOC IRETh 5., IHHEIGIRALEE TR LA
ENTWeizd W AHiKD NHeN BENEL 2o T
Wz, TRATAK, Ak, HEEAEKD NHeN RE
i% 18.8, 14.0, 4.9mgN/L Téh >7-, NOz-N MEEIE,
FAMERK D 0.17mgN/L A3 K T, IBAFREE R I
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DNA replication initiation

olfactory bulb interneuron development
muscle filament sliding

regulation of embryonic development

clathrin coat disassembly
metanephros development
oocyte development

epidermis development

response to purine—containing compound
cellular response to caffeine

cell differentiation involved in embryonic placenta development
regulation of myoblast differentiation
regulation of axonogenesis

sarcomere organization

nuclear matrix anchoring at nuclear membrane
maintenance of protein location in nucleus
spinal cord motor neuron differentiation
spindle organization

positive regulation of acrosome reaction
immune response to tumor cell

regulation of endopeptidase activity

outflow tract morphogenesis

adult heart development

actin—myosin filament sliding

spinal cord motor neuron cell fate specification
positive regulation of interleukin—18 production
defense response to tumor cell

regulation of stem cell division

negative regulation of negative chemotaxis
interferon-gamma production

apoptotic process involved in luteolysis
sodium ion transmembrane transport
establishment of skin barrier

cellular defense response

homophilic cell adhesion via plasma membrane adhesion molecules

negative regulation of cell proliferation involved in contact inhibition
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I RAEMOAT S HKFT, AXTER LR,
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001 104
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1o T, ARBAKMEZOWTORBIN/2EAE T2 A,
pvalue 0.01 FKijii L 2> 7=8HA, TOMREICEE L
BRTFERIC, MRX L L THEERE R H T L
BEZDHT L L L, K-8~1-11 %, #5ilk LUl E
DHFBEERIZT D GO FHTRR TH D, GO DRfRE
£i%. MATKREX T pvalue BMEWVIBEIZR L,

PUF G, p-value 235 BV BERE, FALEKPIZFE
173 % LR NVE AR EIRSE R L ORENT
B H86E, EROAF EEERE L Bbh 2#EEICo
WCHAT 5, HEORTR (4-8) DA FKREXT
X, 36 HOBENRAEREL o7z, WA TKTERD
pvalue XV HEEEIZ, DNA #H %44 (DNA
replication initiation, GO:0006270, D) TH Y. A
TRKOHATHERE LR >T-, INEHHIEDIFEE (oocyte
development, GO:0048599, @) % . A FKDHT
ARE ol ZOBREREFHIL. SRR
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ThE, B 7 = A KT HHBEE (cellular response
to caffeine, GO:0071313, @) »3A FK LB Ak
THE L R-T, Hik#ED T~V #ESE) (muscle
filament sliding, GO:0030049, @) X, fias (FFhi,
i) Ot (e, H) CEXOTWMATKTERL RS
ME—DRERE T, HEDORTIR TIIR Ak & KNI T
bAERL ST,

HEDMEOTA TKREX T, 93 HOMIENFE L
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A& (cholesterol biosynthetic process, GO:0006695,
@) THYH., MATKOATHERE L 2>, MATK
T p-value 73 2 FBIZIEWBEEEIT, AhdikiEDT <V
B (@) T, ZIIHEFELEKTHERE T, XK
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cholesterol biosynthetic process

muscle filament sliding

DNA strand elongation involved in DNA replication
membrane depolarization during action potential
calcium ion transmembrane transport
cholesterol homeostasis

visual perception

regulation of ion transmembrane transport
steroid metabolic process

transmembrane transport

mitotic cell cycle

epoxygenase P450 pathway

xenobiotic metabolic process

muscle contraction

cellular response to caffeine

chromosome segregation

cell adhesion

peripheral nervous system axon regeneration
high—density lipoprotein particle remodeling
mRNA modification

sarcoplasmic reticulum calcium ion transport
nitric oxide biosynthetic process

sodium ion transport

cholesterol metabolic process

DNA integration

ion transmembrane transport

striated muscle contraction

triglyceride metabolic process

cholesterol efflux

cell-cell signaling

L-cystine transport

negative regulation of fibrinolysis

negative regulation of blood coagulation
mitotic sister chromatid segregation

calcium ion import

regulation of complement activation
GDP-mannose biosynthetic process
modification—dependent protein catabolic process
retinol metabolic process

DNA replication

blood coagulation, intrinsic pathway

vitamin D metabolic process

cytolysis

negative regulation of endopeptidase activity

synaptic transmission
hyaluronan metabolic process
response to mercury ion

neuropeptide signaling pathway

G-protein coupled re ceptor signaling pathway, coupled to cyclic nucleotide second messenger

release of sequestered calcium ion into cytosol by sarcoplasmic reticulum
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P42 Cytochrome P450 family 1, family 2 fh
SRR EE S ERMEOREBEYEZ D L THEE
TeRERE T 2 AN O (xenobiotic metabolic
process, GO:0006805, 3) 1%, A FAKDATHEL
72 o7z, DNA OBRUIEKRDEF EEETHLH, Z
FUZBEE L7-#8RE & L Tid, DNA f%URso> DNA §ifi
£ (DNA strand elongation involved in DNA
replication, GO:0006271, @) 7%, MAFKOATH
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Berotz, WEERICEE LML LTk, v
7 hA F B (calcium ion transmembrane
transport, GO:0070588, B®) 73, Wb Aif/K-CH AN
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L7272 (K10 121X p-value AMEW 50 2R L7T2),
WA TFAKTERY pvalue HMEVVEREIX. FhflkiED <
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(1)—|muscle filament sliding

(2)—|DNA replication initiation

growth plate cartilage development

actin—myosin filament sliding

positive regulation of glycoprotein biosynthetic process

negative regulation of leukocyte apoptotic process
cell adhesion

cellular response to cytokine stimulus
chromosome segregation

keratinocyte development
deoxyribonucleoside monophosphate biosynthetic process
mitotic spindle midzone assembly

@" G-protein coupled receptor signaling pathway
actin filament-based movement

positive regulation of inflammatory response

@—’ response to virus

positive regulation of interferon-gamma production
osteoblast differentiation

DNA strand elongation involved in DNA replication
decidualization

negative regulation of cell migration

positive regulation of NF-kappaB import into nucleus
positive regulation of ion transport

negative regulation of protein autophosphorylation
negative regulation of growth of symbiont in host
positive regulation of interleukin—12 production
release of cytoplasmic sequestered NF-kappaB
negative regulation of viral genome replication
positive regulation of tissue remodeling
development of primary female sexual characteristics
positive regulation of interleukin—1 beta secretion
regulation of I-kappaB kinase/NF—kappaB signaling
regulation of neuron differentiation

establishment of T cell polarity

clathrin coat disassembly

relaxation of skeletal muscle

positive T cell selection

olfactory bulb axon guidance

negative regulation of renal sodium excretion

Fc receptor signaling pathway

interferon—-gamma biosynthetic process

positive regulation of NK T cell proliferation

negative regulation of cytokine secretion

G-protein coupled purinergic nucleotide receptor signaling pathway

regulation of transcription involved in G1/S transition of mitotic cell cycle L
homophilic cell adhesion via plasma membrane adhesion molecules
negative regulation of cell proliferation involved in contact inhibition OA

RNA polymerase Il transcriptional preinitiation complex assembly o A

positive regulation of tumor necrosis factor biosynthetic process

positive regulation of cytosolic calcium ion concentration
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D 2 D% ETe 6 DOREREN . HEDHTHR & DR T3
WLT, MATFAKTHEELER->TWE, G ZU7H
LR R RBYE > 7 ) L (G-protein coupled
receptor signaling pathway, GO:0007186, @) %, 7
AR L EMBK THOAER Tho7e, G ZU IR
RS, MRMEED AR, RO

BRI Clka REEEO L ONFEL, EERHOERN &
LTHEELRSTWD, VA ILA~DIGHE (response
to virus, GO:0009615, @) %, A FAKDATHEL
otz
HEDERDFRA TRBRIEX TIiZ, 74 HOBERENHFRE &
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cholesterol biosynthetic process

mitotic cell cycle

visual perception

mitotic sister chromatid segregation

ion transmembrane transport

cholesterol homeostasis

calcium ion transmembrane transport

muscle filament sliding

meiotic nuclear division

cell division

retinoid metabolic process

peptidyl—-cysteine S—nitrosylation

sarcoplasmic reticulum calcium ion transport
positive regulation of dendritic spine morphogenesis
calcium ion import

sulfate transport

chromosome segregation

pyrimidine nucleotide metabolic process

response to nitrosative stress

CENP-A containing nucleosome assembly
transmembrane transport

regulation of ion transmembrane transport

mitotic spindle midzone assembly

membrane depolarization during SA node cell action potential
formaldehyde catabolic process

retinal metabolic process

regulation of G2/M transition of mitotic cell cycle
mitotic nuclear division

DNA strand elongation involved in DNA replication
positive regulation of synapse maturation

positive regulation of blood pressure

release of sequestered calcium ion into cytosol
skeletal muscle tissue growth

attachment of spindle microtubules to kinetochore
ethanol catabolic process

pyrimidine nucleoside salvage

striated muscle contraction

chloride transmembrane transport
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regulation of cyclin-dependent protein serine/threonine kinase
skeletal muscle adaptation

microtubule polymerization

cellular response to caffeine

transport

muscle contraction

response to axon injury

mitotic chromosome condensation

low-density lipoprotein particle clearance

ethanol oxidation

male meiosis |

anaphase-promoting complex—dependent proteasomal ubiquitin-dependent protein catabolit> A
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)V (mitotic cell cycle, GO:0000278, @) TH Y. i
NHMATFKRKOLTHERE L7z, MlamZ (cell
division, GO:0051301, @) i, HA FAK LB HiEKT
AEThoTe, VF /4K (EFZ I ARTERE) OfR
#t (retinoid metabolic process, GO:0001523, @) i,
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i |transport (i)
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signaling (L)
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REM7BEE 108 &, E72WE4 30 82 fa# Lz,
MAT/KTHERMERED 9 b, % (development)
T TeREA 1, HEDIR CTZ 0o 72, AW (muscle)
L% (transport) (%, HEEMEO EH L, TS
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SN U2 HEE T, MM T~ 72, apoptotic
(apoptosis = 7 h—3 A HRWSE) 1%, K& MEDHT




@ CHESEEN DT, %% (immune) [, KD
i3 RO EERAN T =ViY e e

& 37 '8 (protein) ZEHToHEREIT, il CE 0o T2,
DNA zZE&TeRelT. MM TEL < 27, RNA
I ieinotz,

G-protein I, A& CIIED A THE L 7o 77, 0%
\ZBHE#T 2 HGECTH D cytokine, inteferron-gamma,
T (TR X, HEOHE CHERINZ < b, #ETIE
AT D LD T,

ion BL calcium (FHEL MO ELHE | TS
STz, HNTT LA T T, BilHEOER & > 7T
IREOM S CTHEEZ2EE 2TV, A TKIRE
X Ci, HEtfEERHT, ZhboBEIC O N T S
DEEPREC TV bDEBEZ BND, REBROIETE
KIZT7 =T %% < & A TUVZAY, ammonium %5
ToHRRI T DRI CITA BT R B 2R T2,

FHEIH T, = L 27 2 —/L (cholesterol) 73,
HeLHEDO E BB Y, fTE -7, Y (drug) 130
DERCOIRAR Lo, 7 A (caffeine) |TfE
72T, OB THHEE TH T,

WA TR THE DHERLEK T H AR & o 7o
REDEFHRERE 2D &, FE (development) (%, H
DFET 1 HHED AT, fE0 THLZ ENb, i
ANTIKDI R Ty DI FEBREOMERRIZ KT T REI L, &
PGB+ AL I CE TV e e ZE R b,

fii% (transport) . 15 5/niE (signaling) . filHA

(muscle) 1%, HARLERE T A B2 ¥EN %
<FEH- Tz, don X calcium (Z2OW T HIAEETH -
Too VRN FAKRDEE, 7 WAREERSEFS X OV #lHE
B OREREIC KT 383, AL HFFE L T
BN,

PRI | drug [FHEDHET 1 S B eiRen k-
7oo T OMREITIEY) OGS (drug transmembrane
transport, GO:0006855) T -7-, caffeine I3, A&
IREERE DA 0 1272 o7z, ERINE ORH

(xenobiotic metabolic process) 2MEIAUELK CHE
TIERL 2o TN Z Linh, FMOMRHIEET D%
RBIC DU T OB T TEMEG TR+ AR ML CIE
TV kBR NS,
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A E SO WD TR IEALERE 7 1 X L i
AR Z N @ UL 7 1 RSB D BRI
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13% Tl 5 73, TRAEYFREE TIE84%, 91% TH Y |
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TEME IR X HBRERIX, 75%. 80% T H 341
RALFRIZ L 0 FI290%, 88UBRENFAIRETH D . 2K
BRZEFRITT%, 98% Th o7,
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2) A. Harada et al., Biological effects of PPCPs on
aquatic lives and evaluation of river water, Water
Science & Technology, Vol.58, No.8, pp.1541-1546,
2008

3) BREEA, LW OERERESABRIZ OV T, http/

www.env.go.jp/chemi/sesaku/seitai.html, 2006
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https!/cell-innovation.nig.ac.jp/members/index.html
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(National Center for Biotechnology Information,
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DFUGEY B OHEEE1T ) Z L2 HIOE Lz, ZOREE, A /K Cld 8 FROFBRAED T b AR 8 e
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kUL E R L T D SHEE S,
F—U— N WET 3R, TR, AW AL IhYXE, AAIvra, €777 4vva

1. ([XL&IC WEZFHI L7220 MIRFE A L FHROIEEN
AR, JEROAL I E OFNE A FHIT 2 O TIEZR < VETH D,
AW ERYTRIRE T D FEMEDHIE 72 & O 8 % T % 2 CABIFIE T FARKEIG s 54572 FE R /K % k52
T2 AEYIVERBROMARICER STV D, 5D WL L I Y RE, A IVa, BT T 70y
(LW ES DO E R 8 X DUEROYB LR 54T )7 Va kW AEINERBRAIT) 22k, P
BT, AEYIERBIIRBOKFICE 54T KD EMSBOFNE T, £-. BENRLN
DILFWEIZ L 2 EERBEZTETE D, EW~DE. HEk Ik L CHEMF E M TIE ( Toxicity
PR BN L0 RIS S -0 — T ROSEHIERE %2 Identification Evaluation) 170>, HEKH A58
FRE LT W R EDRERS 5, WHNTIIHERF O WEOHEET-T2,
FE DEMEEZONT, KETEASN TV DR
HEAKFEME WET (Whole Effluent Toxicity) #XBR Vo> Xk 2. EBMEBLURERAE
NS 7 O BRIC L 0 EECEHlN 22 & 2. 1 TFTKEHOEK
IWCWD, BARTSESBRETEFT DNV EINE 2 v 2014 4F 11 A ITIEAEEME GRS TR 5 A TR
THKERBRE (MRS 2 2AKRTHRE, AWNE B TRKETo T, BKIEA— NPT T —E
ICEES HEKRE B ORI (L L EADRHFT STV D, TATV, Bok#AIZ 24 B & L, 1B &1L YU »
TR AKIZTEERBERDOOE S TH D2, [ENT Mo, Gt 24 U » MUK LT, BOKERTIXAED
FARSNTCRBIEIZIE DWW T RREBER LIFZEh] ROSZ > 27 OFtA A3 L OSESREFmo H P44 TF
SIS TRV ONBURTH D, Lo TFAICHT L., ENEIRATAK, Kaike Lz, Zhbodk
DAEMISETBR AT, EYFEOFIEC, T KIIEKE T SICEARIZEETNICR BIRY . Eheho
IZ L > TEMEEMEE TE D0 E 2 R EDmMAE 24V v MOPKE LR v LT, 2R Yy b
WETDUEND D, £To, FUEEPHERIN, £ L7 R, Bl st LAKE T 2170, -1 1
DB ST 5 2 & amatd 256, A% RIMENEON, Fo, A TR E KL 60pm
FlEEZIACFEWEEH LN LIz ETEREME O KTV A XD A v v 2 TABEIT, AlE 4COH
EHEEBRTHZ LIZb B2 bND, LR BT CIRE LT, 2L DAMRIT TR LTULF
M BT SNTZRBRIEICHEEDW T RKICE 5% R AEME R AN,
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2. 2 EE4ERMBEEHER
2. 2. 1 HekEER

AR I Eesa % TAGGUEHC —E I ngEE L, P8y
SHINC 31T DR i~ KR & i35 2 &
XY, BEEOAERIZHT D FAKBREIO LI 5
=3 5,

BRI, AEYISE % O T HEARGRERE (BT
2R) DORETE & 7o > T2 HIfERE L L 2 h Y ¥ €

(Pseudokirchneriella subcapitata, NIES-35 f£) %
e, BaBHT L TARRKIZ K 28T 5 B
FE GREFEIG 80%. 40%. 20%. 10%. 5%) Ok
BHAERLL | A SUEHZ AAP KEHIVERURE & [R5 D5t
FWRIN U7, SHRITAAP B L L=, 2o ot
VEARREIREEE OV S 720N K 5 | 0.22pm AT H
ARXDT 4 )VE—TABERE T -T2, FFElE 30mL/

Bawd L, AWISEE Ao HKaERE (RE5R)

(CEE D EXHRIXIE 6 8, & F/KRBHI 3 & L7, K5
BRI TOIHIHIEIEEE 1.0x104 cells/mL, RS 24°C,
JERREE 3000 Lux #eHR, [FI#RHR & 5 3 100 rpm
& LTz, BEEND 72 KR ISH 7R T e &
(CDA-1000B, 100pm 7 /3F % —_ Sysmex f) %
FOTHRX & & FRREFCOMBBIRE 23R, 2D
ERICESE AR CTOARREZFH L-, TK
AREHZ L D2ARHESRT U TORDIC L EH L,
AREESE (%) = GHRROAREE — KRBT
DERHE) + K OAERHEX100 - (D)

2. 2. 2 StFEEHGEZEAEDOEEEERE

#F1 RV y bLUERATK, BiikokE

HE B FRATIK HWUGR K
JKiE* °c 21.2 21.3
pH 717 6.98
BERIEEE  mS/cm 0.457 0.429
DO mg/L 1.72 8.17
BRRE % 0.0 0.0
TRC mg/L - 0.08
KDOWEE mg/L 96 91
T-N mg/L 273 13.7
T-P mg/L 247 0.286
NH,~N mg/L 16.8 8.10
NO, mg/L 0.093 1.46
PO,-P mg/L 1.26 0.134
TOC mg/L 26.4 10.7
xRV D KR

DO : i&17sFEIRE (Dissolved Oxygen) ., TRC : #&5%
A FRIEE (Total Residual Chloride) . TOC : 244
[RFEVEE  (Total Organic Carbon) . — : ARJHIE,

Rbnilzo, KERER#ET (USEPA) 2ATT 5
18 7 1 [B E R AT 9 & 2B I E R E AN TIE

(Toxicity Identification Evaluation) #4772, 3&-2
(2, BRI L A B H T Db E (B &
ORMRZRT, WA TK 20%I2% L, HEALER, T4 Hi
fe) b U 7 A (5mg/L) . EDTA[=FL U7 v
PUFEERIESN (0.25mg/L. EDTA —/k#FE —F FU U LA

J=
X

) . IEo% (A TK 100% 1L/1L air, 1 HFRE,
FHER IE R 20%ICA7) . pH #5855 (pH £ 6.5 (Z7H5%)
2. 2. 1 OB THA TKTITAREHREIZEEN DORTERALT -7, F 7~ . SPE [Solid Phase Extraction.
#=-2 RBKICKH BRI L A ERE(LT 2 ED—E D
il 7Y I\
pH Hi | iIEo% | SPE %%@'ffh M EpTa 1%

. ACIRAE TR L L BIC
) O O @%%ﬁgﬁﬁﬁ?
TUE=T o'

- SPETIT LD AL ) — )V
10 7 4 1
kit © I A B B0
R 5 74 @) O @) ;%EE?E&M
M A A A 0O? @) @) O
LVRRE R 5y (TDS)
O : EMEBRIET O pHAMEME & 4 4 558

O pHATE L 2 A M AL DY D L AWEBIK T

SPE : [ & HhH (Solid Phase Extraction)
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[E ] 7 2 (Sep-Pak C18, Waters 1) Z U,
#EtZ 1.0pm K7 YA X7 4 L F—TAifE%IC SPE
BT 2K L2 b O (SPE 41 7 Adi@iEK) . KO SPE
717 DA LT % A 2 ) — VTR LZRREKIC
WhLizbo (A% 7 —NiEH) bRk E LT
FRRICERABR L7, ABORICHOWTIL, R Tl
A TOREBRKIZRT LT 0.22um RT7 VA AD7 4 )L H
—TAIT D Z ENHERL TR, F3UEHT AAP
BEHERIRE & R ORBEZIIN L, 0.22pm A7 4
A RDT 4 VB —"TAHWEE ZAT > 7= b D % wR
CHE U 7o, RERIKIE AAP B5Hh & U SRS 2. 2.
1 &F—& LT,

2. 3 FAITUOKERE

ARBRIT, A4 Vv aE FARENS —E IR
L. IV aDBHHICKT 2 T ARREI O @M 4
SMNNCT D, AMISEE FAWEEKGRBRE (RE%)
VT, =k xa¥ IV 2 (Ceriodaphnia dubia)
RO ZTT 5 23, AT, OECD 7 A M4
A K742 No2119%BZ|Z, YIFETIER W EYE A
5 24 FEILINICA ST A4 P> 2 (Daphnia
magna) W THEE LT,

AFRBRI VTR & [FIERIC 4 BeREEIS GO
A 80%. 40%. 20%. 10%) O F/KaERS X ONHHRX
EHAE L, FET somL/AZE L, ABuEHT 10
/BRI & UTe, & PRGBS I USHIRIX I
A3 2Bk & LT, BEFRKEKRE AW, RBRX
T LA 24 RERRILINOfE{RA 10 P (1 2545 1 P5)
R L, BB A 17 A& Uie, 7=k
X D b3, 2 HERIZS B Z LK)
&L, B AGEDLIT T 16 BRE, BEHT 8 .
KIEIE 21£1°CE L7e, i LT/ u 7 (Chlorella
vulgaris) Z#HEM L., HBREAKRZ L ICREZHET
0.156mg O 1 LT % 1 e T LI A G2 7o, R4
THET, RBREROAT L EFSEmABIEL, T

KRB ORI = L ITAEFR & BB Z RO T,

BB, A IV ATE KBNS BIIHETH
0. RIS RO 27280, BIERIERHG 2 %
§E L 727> T2,

2. 4 €754y afE - (FRKER

2. 4. 1 HekEER

ARRBrL, IR ofEE TN —EHiRg
FEL, SMERRELH]AS, X T 52 ik
0. IR - TR ORI D TARREI OGRS KLY
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SR Z B O NS 5, ENCEREMIZERT LV 70
SNT=BT7 T 7 4 v 2 (Daniorerio) AL, B
BAADRE L CODAMINE 2 TR (R
PIR) NTHESEHEE LT,

FRBR IR ER L [FIRRIC b B 0ES GREVEIS
80%. 40%. 20%. 10%. 5%) O FKEEkS LU
X&HE LT, & FARRREIOARI L ORI AEH
T HREKE LT, BEFEKEKEH W, FEI

50mL/ZAdr & L, aliRdiid 4 MR L L7, iR

X 2L 252Hs 4 FERLLN O Z 40 18 (1 7585 10 1)
WREE L. RN A 9 B CHRRIX DAL FHLL
EmsfbLi-RESMEAE L, SMEADD 5 HEET
2) L L7, BB RIREIEAR (D7 &bl 3 [El,
2 BEIE 3 AT EITHUK) &L, SMEER, AfFR%r
Kbz, HIXAGEGIT TN 16 RERH, HEH 8 IFH
L. KIRIZ26£1CE L=,

2. 4. 2 SHERAEHEEEAESHE-EITST4
v alf - (FRKR

2. 4. 1 ORBRCTREN LI TKRISR L,
HHERABR[FIERIC TIE 217572, A F/K 80%IZxt L.,
AT 2. 2. 21TRLZHOITZ, A (1.0pm
RT YA XT 4 E ) biTo7z, JHRRIZITM
WFIKEKRE AV, BREHIRIL 8 B, Zh LISk
ZffZ2. 4. 1EF—& LT,

2. 5 EHENAE

FRBRCTOT Y RRA > b (B « 0-72 Ref AR
W, AA IV A BEEAR BT T 7 v A
SR EAAFE) 12OV T, Bartlett T (HE/AK%Ea
= 0.05) (T XV EHBELFHN LTz, S it
N7=354 . Dunnett fREIZ L AL EIER (FEK#a=
0.05) TxIHEX & FARGEL & DH A T LTz, F5
NI S T235514 Steel E (B E/KYE a=0.05)
THRHER & T KRR & DA Rl o bl 2 Sk L 72,
ZIOONTIZIZ T Y —OFEHEITY 7 b RPZ W
7o HEAGREBRTIE. <R &t U TSR HPIIICA B
IRIRT AR B2V R S mVOREIEIG 2| ERER
£ NOEC (No Observed Effect Concentration) & L
ROz, BTOTARREEIS TR & ARREIC
HEEPROLNRWGA, kb mWilEHE & %
NOEC & L7z, MEREFHIZ BT, ARlETo
AERIHEE, SRR JOVEFRIZOW T, Bartlett 1
E (AEA¥Ea = 0.05) 1280 %5HMEARHE L7,
HE DR S V= E . Dunnett IREIZ L AL HEL



& (BRE/KHE a=0.05) THEBX L OH#EFERML 7=,
HOBHEHSNI-HAIE Steel RE BEAYE a =
0.05) TxIRIX & DOl Fohi L7z, MALFRX L s
L CHEHAINCAEREE, SHMEEDH I VIIEHFEOR
BN b5, AR X 24P B
BEN RO LFHE Lz, A% 7 —AEHBIZOW
TITRRX L [FERIC AAP B5Hh (388) . B RAGEK

(BTF774vva) KHEMLULTRBRLTWAE®,
RRX & OB ZITV, AREE, SHMEEHDWITE
FROFERETHRRONEHAITA Y ) —NVIEHY
WL BEERH - T LT,

3. RBHER
3. 1 HE4EREFHR

-1 124 FAGREHEIA I 2 8804 REE 7R
T, MAFAKIL, A 10%LL EOREEIS T RIX
XV VAREESEEICET L (p<0.05), HifikT
IIRROREEIETH S 80% THAREEDE T A
BT (p>0.05)  BIEO AR EE~OEEIT R o T,

& 5T NOEC 13t A F KT 5%. ik T 80% & R
BTz, MATAK (EIE 20%) (25§ 5wtk EE S
OFERZE-2 TR T, WO, AREEVSAR
I AR X3 o T, —H, AF ) —IVR
HYC b AREE AT 2B EIIHER S ed o7
728, YR IIEEEIC R L TS TH D Lo
o7z, TIE i3PkRBR X v 3 BRI%ICER L2, HE
AR (H-1) TIIEERD - =01k LiEtERET
fili (B9-2) TIXEERL) -T2, ZOZENDL, A
Fk%E ACHFTCRE L TWBRMICAY R BIET L
T2 Z EBALNIR -T2,

3. 2 FFITUaKERR

K-8 12, A4 2 Vv a0 REEFR L AFERETRT,
RFRX DIETEIL 20%LL T T, HBRfEESD 7= Y OEF
BOTNET 60 X T=, WA FKIZ 20%L54 DX
TIEFED SRS THEREIE T Lz (p<0.05).
WA TK20% T3 L FA% (p>0.05) Tho72Z
LG RRPEFEICEIT 2 5A FAKD NOEC 13X 20%

W %'%

= 1.60 | B P * ™ Al i & &

IIIV ]:00 *

3% 0.80

#51&"“ 0. 60 *

s 0.40 |-X-| *

0. %0 [1

& & & oS S S S S S
"’\@- 45\3‘ 4@' ,_1@" ,%Q‘ ’& ’@' ’@' ’@" ’@"

B-1 AT, BHKICRE LGB AL I WYX EOEREE, * : }RXI Y BARTET (p<0.05)

w220
xT 29 - . e By e . =
DS 160 |
e 1%
B 100
L 080
gu 080
0.20
0.00
& & \% N BN 3 %
< v N <
X ,9’/) ‘/\
& &
k)& & ,r\&

B2 WATFA (B 20%) oxtd 2RdA L I Y% 5 AV - SR S

m



LflT LT, —J5, Mok TORBEFBIIETOR
BXIZBW TR LY %L Rofc, ZOT ENnb,
HRAIZ & DA A R D0 aDEFEA~D LB
HaniRhote, Lo TRBEFEICE T 2k
NOEC 13 80% & K bii-, A FRIIRRPETE L
IL7=Z{bZ R L, A FATIE 0~40%DFEFEICIE T
LTV, Bk Tid 40%Lh ETIE T3 2@z dH-
7=, BUTEWEFERERLE,

3. 83 ¥I7574vialE - FARR

B-4 2B RN BT B ET T 7 4 v aDibERE
HAFRETRT, WA TKOEIED 80%DHE DI 54t
FEAFRIIMBX LY BARIET Lz (p<0.05),
Z D= OHEEEICRT A TAKD NOEC i 40% &
Kooz, —F., B TIIRETORBRX ToH{LE
BLUOEFRIIAMBX L AFEZETRL (p>0.05), &
ERLNRN- T, Ko THIEEICT 5 ik AD
NOEC i3\ ¥ h 80% &R bz,

TA TR 80%IZxt U itk & 3l 2 3EhE L 7=/ R %
X5 1o, MEBRTIILTORTHBR A% TH
o1z (p>0.05), A% ) —NEHHOFZ TITHBR &5
LR L AEFERFEL 2D, (p>0.05) EEHEHEYIL
BB LW LNyl —F, EOAEXIZHEART
oKX THMEERFEIZKE L 2oz (p<0.05), LA
EDZ b, SMEREZUE LT-DITT > RLFED I
ThHDHZENHLNIRY | AFRELUET SR
ITEH TX bl

FERIEHMEIEPEARBR X » 2 BRI FERE L7235,
FRBR CORBROSMEE L AFRIT t BE (BEK
#a=0.05) LVAEEEP2L (p>0.05), RBEADO
HRIRE LTRIETHD LYW Lz, £/, PkEBRT
DIRATFK 80% & FHERIEAM COMME (FRA FAK
80%) IZB\T BB L AFRIIFEEN RN LN
R & (p>0.05), BAEL TRV 4CHFFTTIRE L
TWBEICAEYEEMET LR Z LALLM
Ipot=,

O ssErx B EEX

180 120

160
g 10 ] [} 100
g 12 % 80 g
g 100 * . 60 ﬁ
8 * S
¥ 60 40 =
B 40

20 [£ &l 2

0 0

& & & & & & & & &
LA A A

PO D .
B3 FATA. HAKICHE LT A4 I Dy I ORI L AR, * HBR LY bARICET (p<005)

B 5icx O &&=
120
£ 100
il
§ 80
E 60 *
iQ
ig 40
2 90 ii
0 -
At
S U U U S

B-4 FWATK., BHKITRE LB T T 7 4 vV aDSEREEFR, * HRELY bARIIET (p<0.05)
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B 5= O &&=
120
£ 100
ﬁ 80
SN
2 %
ﬁ 20
1A 0
&,@' *w‘% K\\AV \&— #‘ ’h @@*‘ \V‘%‘& &@Q’
@? &ﬂ NG
A SN
X
X-5 FWATA FE80%) T2 ETT 74y vafl - FRERWEMERETHE
4. EER
BRIZAT % TIE 3HKRBRO 4 BE#ICER L. RNZ L, lx ORBUETIZIZE A LSERR LN

Z ORI TARENL 4 CHREFTTIRE LT e, &2

X ERb & REENRNIT A CIRECEDE LD

nN5LEZLNTWD, —J5, TR 25 FEEDT—F %

Mz TPRTR iFAE< Al 980 A TAKRAES T

REFEAITHAR )= (AFT=FLy) =7 LFn

T—7 VOLERHEEBB RSB TE W EHEE S,
INbEEZUE, BEEAVWEIEKER &) o

WA TR TR ONIZAREEICNT 2RI EmE T

RRFEEIE TH D EEZ b,

BT T 7 4 vy 2 kT 2 E R e I PR
D 2 BRI ER L=, #HEREHEL VIR TS
{EEBRSE LI L, FEEEEZFRPSTEHLOD
R ERTMI -3\ T D SR L AFROT
ERHEARBR LY b RE o122, BTT77 4
v ¥ 2 0k LTS 3 & RIS R ETE R A R
EHEFRILTWAAREMRH D B X bz, Ln
LEE L B2 0 ACIRF TADRERER2ITIIRDbR

WZ Enb, BT T 74 v allx L TEMEEES|
SR HMEFWEBHIEBAET 5 2 L M fEE ST,
#-3 ILARBREM IR T HHMA T K, MK D
NOEC %77, WTFNORBREMIZIBOTH A FK
TIHEV NOEC Z5R LA, ik CldgkaEla o
80%& 72olz, ZDOIZ EMND A FARMEEIZRT A%
HEEMEVETRAERIZ X > T2 b ORBREMI T 54
MBI TE 5 Z LA LN T2, FHRRO
RIEFMDT-8% NOEC X 80% & 72V 1.25 fZLL EDF
RCEMEERA DN 2B LHESINDH, EE
DO TS, TIIBRBUKPIZ K EZ IR L TRV .
ZOREOHFRGRIIHRIND LB ONDZ D
B, ARRBRFERD DITHIAK OKEARRR~DOEET
RONRWEHETESLEZIOND, LOLENRD
K OME, FAEMEEYHOBESCR, Pk
HEENIFHITB NV THEIT D LB N7,
A% B UAMISERREZI TV, BHREERTS

#-3 FRBAEMIANTHWATAK, BIKDOEPERE NOEC Dk & ¥

NOEC (%)
SHER 4 T (Tt
HEREY TR o ATk R
LLIHYFE S REE 5 80
AA3Pra RREFH 20 80

EFE

40 80
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ZENMETHLHEEZEZDBND,

TAROAEY NIRRT Lo TR D Z &R
HEIND Z LD ARITHEEO TRLEBSIZB
T T L ITEK LT TR 2 WGl b 5
PERIERHMI A FEh L, A2 ONEEIZE D 5, &
7oy FAMERAK DB de COBREEKIZ RT3 5 e
FHMOFRESC, T AMBK TEYREN L o556
(2 DR AARIR AT RE 2 B FEALER TR Z DT B R
THTETHD,

5. F&o

PGBV 2 2 AR X 5 A oD
ERENRAHSMNCT D E L bic, s s &k
AL A HEE T DTS, ARFFETIRIRA Tk
LRI LTIk U CEEE, A4 Y3,
YP7T7 4 v o T A EE R 2 320 LT,
AR THELNTHIILL T LB ThH D,

1) #EEARMFERBIC LV A TROEIEH 10%L4
LOGAEITE W TARRESOREN LTz, Kk
KIZ & B AREE OB TN TORBEIA T
Thi S hote, Lo TR L0 dfEe
FE~OFBOERBI MR TE 72, A FKhOEE A
BRI AT D LB 2 BT,

2) AA IV aBGEREBRIC LY | WA TR 10, 40,
80%\Z IRV TRFEFET RN T LN R bz, 1
TR TIEWT I OBEEIA TN T G FEF O T I dH
RENIRIoTe, EFRITTMA FAROLGEITETOR
BHEIGTRE KT LA, Bk TIFR CCTEd-o
77 O TIARUERZ LD A4 IV adpfs - 447
~DFEEOBID L TE T,

3) BT T 7 4y vaf - ArfiBRIZ L0, SMEE, 4
FERITIRA TR 80%DHEEEN BV | FiiAK TIE
ADFBHEIEIZIBNT B RN R o7z, Ko TEK
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IIREEEAITH D LB LMD OO, Bk
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(WET) Implementation Guidance, EPA832-B-4-003,
2004
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gbze00 ODODOO0ODOO0ODOODOODOO

BRI IEMNKIRIZEICES 2 2 E5 M & BEISRIZET ST

KEF—2  LHEHER ] ATk — KIS
EEMER ers K—
EAERFE R HBHE BX

[ZF]

HERIEREAL ASKERBEIC G- 2 5 IR 2 [ L TR Y . KIBRIBREE T APEHEIZE 527> T
b, A%< &Y 20 FEFITHIERIRRAL 2 1 5 KUEZEBI D HEITT 5 & TSN TV D, RBFE T, & L07
Kz xt g & LIEBEEOKE 3 ET VI OW TR AR L, IR LICHEWEBH R TR I D MAKESED
ANEHRE . TNOREKRT L2ET AEELTH, THKEICEZ 282G L, £O/R, KR - K
BEFIIBEET AL TEOEERMEINS Z L, WEC £5 /1, ELCOM-CAEDYM (3/KiE. DO &Iz L5
REEOBEHE, EIEICLS DO OEEZEOLE(IEEZE L TWDHDIIR L, CE-QUAL-W2 TiX, £ihvH D%
BIFEE L TV ARWZ E 2B L, £72. MABROEINC L » TG SN S THOKIRKE - S o8N
LD WEREHE) . TIRAAWOHENT 5 Z LIZ X2 ERE] IZONTIE, IEOHEINIHE S KEDOZE D

BB ZTLEEZON. ZnbaTHITLILERDHD EEZ BN,
F—U— N ERIERA, WA - ki, KEET L, SCEGRAE

1 [FCHIZ

HOERIR LD KB 2 5- 2 BB IR 4 IR L L C
BY ., KBRS AHEHE A B HIT>Th,
ST &b 20 AERTITHIERIBRE L 2L 5 K2 EhA
WATT D ETFRENTND Y, Zozw, EREED
FEFR & & BITERSROMGIAEE CTH Y . FEOR
TN IS TSR OFHI & . EOFERE T 72 H
DAHA DL L T o TN D, BREEE IR 25 4F 8 AT,
HR B ES HIBREREE S [RGB B A N
FES ZHE L, SETHE DB OISR OREH
MR LCER Y K 27 A BRICBIROBIGE
Wz ERRET D RBL Lo TnD, F7, BRIEAIX
iR, HEHE, BKEOZBEZBE L, EEMEZGIC
WETEFIRL TS 2,
ZIVETKETF—LTIE, AREDIA TG B2 5
THOEREREE D2 LSl A K EN I E T B BT
AT (H21~H25) ] 23206 L C & 7=, ZOHATHIZECIL,
Tl OPRHIA~OREELBRE L, )l - WEKEOZE
BHEMZB SN L, TRFEBUCI D KEOE)
Joifd - BOBNITE-2 DS BINI LT, Fz,
NS OFRERE W TSNAE T VAHEE L, fBED
KESCBIEO LB Z TR Lz, LnL7enis, jEt)
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IRESR ORI L TN S O THIEEE DM LB TH
V. ZO7ITE, THFIHOZRERN S Z — |
MO EL R U= PRINEE CH D, Fiz, Fiemn
BIRAT HIREZNREN ZBIHOWT HIEEDIIT HHEH
BT — 2 OIS EETH D,

L7235 T, AR TIL, /KERBEIZHIT 2 HiEkiRE L
ORZETROREER FA2 B L, Tl HsE &
ZONR, BIEATHET S Z 2 ANE L, HEkiRE
LSBT K AE DK 2 5- 2 2 828 & 2 DRIEIR
(ZOWTHGETT 2, FHERIEEI Y e D5, & A
Hrkiha g & U7 BEHEOKET T MW TR A 3L
BRL, HEREE L S AR FEOZA bsKIzDK
B H-2 DEBR T 5 & & BICBEEOELIAFIT AR
L,

2. KEETIVOANEH BT HRE
2.1 AET HKEETILORE
2.1.1 KEETILOEFE L

AARD & WK TR IR S S D 72, #iE
W RV IR E L CWDIGENRE, 2O X ) 7es A
SO HITER) « AKERAZRRpE A & 2 CL Hipkitodak
B a2 b—a Tl AKIREAKE TS5 L A



v ¥ a2 TR SO | RotET /L0, Hilhr - K
FNZHYE| LT8R 2 ot T AR FI ST a,
FATEL 1 YOTET UTFHRAR YD e < BRI (HdF~)
PRAKER « AKETFRIASFIRECH DAS, MM « k7K
B A TRTHZ LR TEAR, 2O Enb, Pk
HUPNOOTEE) « AEDHERT - ACEHENCIRE—RRE 72D &

9 7kt GRERDMEME T/, By NSz
Hkih ) (SHERAMEDOEWET VLD, SRE 2 YOTE
T, BT RIOKEZ LA Rk & R 2 TR - Kk
FHRIDOKEFALZTHTE B Z &b HARD K LETKHL
TR COBAMERENET NV TH D, £, NSy
PIVT DI BIREBIETEZHET L HHY | L
TEHE7R /K, « 7B C b B DR EH FTREZ R ET /LT
b, IBIT, I, FEEORE O EZEY, XY
FHRAWDOYD 3 WTTiE) « KBV I 2lb—a b
T T\, 3 BotET /M, K - SREHTAIKE
ZALAVE U DRkt - A ComArEsE< . R
TEFROKEEEN 2 KB CTE D LW R H D, — T
FHREAMIRE L, BRI E ThH D,

2.1.2 ETILEEDFEME

KEET NVOREICHTZ> L, ARENE TR
TEL OFIAFEERH Y . —F—03% < B - 5
FTLLFIHEN, v =27 VETERAD WL TE 5
HOERE LI,

2.1.3 ETILEEDHER

2.1 2 OBERNEZFLZ 3 BT NVEIRE LT, BEL
7E3EFTNELUTIORL, BT NVORHEAEE L DD,

(1) WECEF/V GhE 2 RTETIV)

KBRS % — (WEC) TBI ShiokEET /v
THY, WRECEE CIRAERSLTRY . BAREN
D PRI TE L OEAFEN S D (B & 2
kit (ETA8@E) . TAms 2k (E20mE) 72
EZH), BT MUIHE 2 YWOoTET LT, IJNEDT By
73T U CHERE S H 2 2 & CRIME R KIIIZIRIC B i
TEXDHETINERHSTND,

(2) CE-QUAL-W2 (hiE 2 RILET/)

CE-QUAL-W2 [KE TR T o #—ChFE X
IS AE g & LK R = b—ra &
TN ThD, BRI i HFE Iy b7t o
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T-Mn DIREHIR T 2R L o TN D,
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POP | mgL 0.51 046
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DFe | L 28.64 552
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D-Mn | gL 2.16 0.26
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NOyN | mgL 0.04 0.01
NO;N | mg/L 358 023
T-P | mglL 0.16 0.02
POP | mgL 0.09 0.01
T-Fe | gL 57.19 10.00
DFe | ugL 6.75 5.70
T-Mn | gL 467 0.50
D-Mn | ugL 1.62 033
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SS mg/L 0.90
VSS | mglL 0.55
DOC | mglL 584
TN | mgL 6.33
NHN | mgL 0.01
NO,N | mgL 0.04
NO;N | mgL 531
T-P mg/L 138
POP | mglL 143
TFe | gl 32.09
DFe | ugl 2801
TMn | L 2571
DMn | el 2432
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(FRk 24 S EERERETFIE)
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RE | R IKE& A KEEB
Chla | pg/em’ 50.3 54.0
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EE Bif jeac>+-3 eac>+-3
JKE& A JKE& B
SS mg/L 723 2.65
VSS | mgL 345 1.55
DOC | mglL 474 470
TN | mgL 333 2.02
NHN | mgL 0.01 0.01
NO,N | mgL 0.02 0.01
NOsN | mgL 2.17 125
T-P mg/L 039 022
POP | mgL 0.09 0.10
TFe | ugL 89.87 13.07
D-Fe | gL 11.81 6.05
T-Mn | gL 6.90 1.03
D-Mn | gL 2.12 0.52
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TR 22 F ERE 24 F
HE | B . . . .
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PO,-P | mg/L 0.09 0.01 0.09 0.10
T-Mn | ug/L 4.67 0.50 7.72 1.23
D-Mn | ug/L 1.62 0.33 2.22 0.58
Chl-a | ug/cm’ 20.8 3.6 47.0 52.0

127



v 11 L0~€0 — LY VR —NYRRIRR
(1/81) uN-d
0) 11 ST~8'1 — LY VENRIRRNYWRIRR
P o q — 1
x T T9~6'S ficé (137) ANRIBRNYYRIRR 24l EZ
O 1 €TI~TT1 — LT VHENRIBRRNYYRRIRR 144
o C - . -— 1
@) 1 $T~S0 IS (1/5w) g FANRIRRNYYRRIAR N-ON Ll
'®) 1 TT~80 — [ VHENRIRRNYRRIRR b
o) 1 T0~10°0 — L0 ¥V RIAR WY RRIRR
(7/8w) d-*0d
@) 1 €1'0~10°0 — L0 VANRIBRRNYURIRR
X — 9°0~10 — 9°0~1°0 W R9RR— NEWYH
(1/81) uN-d
) — i~1 — €~1 VANRIRRNYURIRR
~ - 01~§ < | — V)
X 1 6~9 (13) ¥ R9RR N Y i 2d-l E7
X 11 9 = 0¥~0T VHENRIRRNYYURIRR 44
X 11 S0~0 — 01~t BN RIRP— NEHWYE L.Cl
(7/8u) N-fON
) 1 9~T — 01~¥ VENRIRRNYWRRIRR i
— ~T d — )
x () 0 22 1~T°0 (15w) BNRQRR  WEWHE|
o) 1 70~20°0 - 1~27°0 VHENRIBRRNYYRIRR
HE
NEOAGY Y Pl 4 (T ) UFON YW
RN ¥ GY B ZEHE ¥#

(HEIQRORP L= L)L R HE)
WHOENMEN RN Y

128



IKEENAKEIZDOWT, BRSO E R WE
LCRIE LT e siin ¥ L <3 L TRk 22 40
5 XKEE B Tid, POP & NOAN DfEAS H-fafniE sk
ERBEMEN L VRS BEERMORIRE T & 2o
TWizBbins, X612, D-Fe, D-Mn i, FEFREIM
ZELUTEVES oo TV Z 20, Zhb bHEE
BBEDHIRR T & 72> TV & B 5, AL 22 4ED
B D KA TIXD-Fe 3885 EKEEB & RIRRET
Sfcfcd, ZOEBAPHIREF L 2o T /- ATaetdds
(ST

— 5 CFRK 24 4E Tl — O DK T PO P & NO,N
IXHIRRE T & 72 51 MK 220 add, HIRRE T &
BRORMPoTELEZOND, B8 DX KEEB T,
D-Fe 23Rk 22 4E & RIRRER7-®, HIRREFL&2o7
AIREMED B, F72. D-Mn BIEREE TETLTWA,
Wiz, T EFRAK L AKBEHNOREZIZ OV TR
T5, TOREZET, BENEEICHES TERH L
BRI LIEEREL DO EEZLND,

B—8~R—1 11, ¥8 b IFMAK L AKBENTTRA
KOPELBIFEE (Chl.a) L DOEREZRLTVA,
BT, EOMEEA W, NoN X REZEL Chla
DOBHENBHE TRNWE S Th 5, PO P & D-Fe, D-Mn
IZOWTi, MRS RGNS,

60

]

50 o
540
%30
520 o

10

0 g
0 2 4 6 8
FAKEKBERREDZE (NO,-N) (mg/L)
B—8 MAKEKBRNRENDZE (NO;N)
60
(]

50 o
40 ¢
g
E 30
520 O

10

0 D 1 1
0 2 4 6
FAKEKBARREDE (PO,-P) (MglL)
F—9 RAKEKBRNREDNZE (PO,P)

129

8 8

S

Chla (/L)
]

8
0

-
o

Q
0

o

10 20
TAKEKER RRBEDZE (D-Fe) (ug/L)

RAKEKBRREDNE (D-Fe)

30

E—-10

[m]
[m]

Chl.a (uglL)
w
o

20 40
FAKEKEANRENDZE (D-Mn) (ug/L)

RAKEKBRREEDZE (D-Hn)

60

B—11

2. 2 F&H

PAIFIZ, REROF LDHETRT S,
OHEAENFKZ B A LR 22 £088E 5 E KK B
Tid, BENEKEZEA L TWARVERHOEELE
KB A RORR 24 SEFEE DR B X KB A B &L Ll LT,
MHEBREENE L Do Ts,

QKBEIRAK & AKBANDOKEZELL Y, B85 ZKEE
B Ti&. Ak 22 412 PO,P & NO,N, D-Fe, D-Mn %3,
ERK 24 E1Z1E, D-Fe MERBERADHIRE 1L 72> T
Wik Bbnsd, iz, B85 E KK A T, Pk 22
4212 D-Fe AHIFRETF & 72> TV RIREMED B,
@KEEA~DFAK EKBENOKEADOREZL . KED
HfTBEE Y V) Chl-a & DZ LN 51X, PO P K U'D-Fe,
D-Mn & Chl-a & ORICITAEBEIBRA R bz,

3. REVRFHEEKIC & 5 EiKig OIS RENH]
3. 1 EBAHZE

AR TIX, KETF— L THFEELIZKPOBEF~
A P B % AR | B © & S PAEIRFHERIZ L D
WEE AW EER (ANEREE) %, KEIERE
L LTT A ap3 AT HEHKIROERITER LT,
7R3N DO FBEIH T B R AT,

EBRIX, Byl (FH) OFPTHRCEASEOREW



HHHNOMRIEE Y TERB L=, ZOEBKBIIETR
OFBRYEREENEL . EFRIKBHRE L TEEN
BEFTH L L HIT, BERENRFERELSOTUVIK
e oTNA,

B— 1 2 ZERESRZ T, ER L 2n OERREK
JEE % VT, AKERNC IR = Z2E0 A5, ERAEN
IZRAT VL AORZERY ) TERNICEP S XD X
D IZR% 8 U CRam kB2 3% 7 7=, BUE No. 1 121, K
WP 2 AT OKEAFAEIED D 30cm DA
i) |ZR%E LT, fthF DR No. 2 1ZHE D= D%t R
Fe Ui, fods, MEITIIKE T 1. 5m OfZEIZ, AR
DRMEALIZRENDOKNBRETE S L5, EE
5cm FRE OKNLFHER OREFIT TV 5,

B— 1 32, EFQIEEROBELZ R T, BRI
Bl —ary Ty h—nbERRERIN, T
7 VRO O FHHLIRR S, RN EFRE >
BE Ly, EREMTICMEERTEE o< %, MW,
WAYBRECRESEHASNERA->TEY, =7
L—y a3 ilk- T, Rk, BRBEMICY Y
A BRI % S DAYBER AL D, ERHOEHL
TEE~vU A AT ZOEYREIZ L VL SN TERIC
KEASLFEIMEDND Z LI B,

Rk 25 4 6 A 24 BICEERE — AR E L AR
B OMERZBME U, 250 OMRRL LR, 18R
W1 EEF 2 EOMET, ZEAKEE (BHEYE
AT, U-50 >V —X) % F\ 7§08 5 1A 0 B HUK BRI &
175 L bz, BENDOERB KEFO0.5m), TE
(2.5m) DOKREKEHHOT=DITHFAL, EED
Chl.-a (BHERUOLLER) . €FE ICPMS), Vv
LEFR CREEBEBOITER) (oW THEL, ¥
7o, BEIZ X B REKSROEDOERE 7 A FVAICAE
KRR Z AV TERERL R E 30cn £ TEIRALTE
BTzt Uiz, K EOMFEDZONWTHERK T
BB L CEAREC L poME ER L. &8
EBREFNOWTERE LT, KESITIZOWTIE, 7
JIKEGERER S (R) [1997 4ERR) %, EEOHEE L
DR EZONWTIL, EEFRA S (PR 24 4, 55
B) (o7, Teds. BUHEIR L HOKIZ, 10~11 FFE
\ZFEhE LT,

130

H—12 RBHSX

TLEDE

BEHHASHE

98¢ |:

l.l‘ 30cm

H—13 EENBEE

3. 2 RBRER

B— 1 4ICEREEPORBETT, T—FIIRR
JTEMT A X AD BFHRIR TH 5, Fhk 25 EDHEF
i, 7T AP ORIROBEWEIO%, 7 AR E TREHR
RNEZ2FFEADGET=A3, 7 AR 8 A2 TRIR
D@V VIREED X RIEDLE LTV,

T DO, D-Mn, PO~P, (NH* +NO*) - N DFEE LK
Bk BZE{LER—15~E—18ITR7., *BRT
&% No.2 Tid. RENZETHIZONT, FED A
EFLTEY, 7 ARUE CERBIIZIZHEIILL TV
55, —HTNo. 1 TiE, EEDO=T L— a3 v OMR
HbdhY ., EFIIFRREME-n T (B—15),

PO PiE., F/EDOMETFT 5 7 AHALIEIZ No. 2
DEZTHEMLTEY, [EEOEMBHE(IZ L B ERD
LOBWHEEZBND, No. 1 TIHBEEMNMEL 2o T
DX, HRREMREI-NTWBTDLEEZIBNS,
KETIE. No. 1, No.2 & HiZ442 0. 01mg/L LA F TIE
<HEB L TRV, REOBEIZERS L TEMMES 72
S>TWedEZ2bNn5 (B—17),

D-Mni%. FETIINo. 1, No.2 & b it vk
VETHERE L T\ (F—Z 388 L Th2w), K8
TiE. No.2 TT7H 23 HIZFRCERE L 2> TH Y,
Mn iZDOWTHERNOEH L TW=EE X bhb,

FOBKEIZDMn EEMET LTS A5 BIZIXIZ



Fr by, FORITBEREOTEHE L=, No.l
DERE CIIERPMEZE . TRRETH - (B—1

6).

7/2 7/9 7/16 7/23 7/30 8/6 8/13 8/20

H—14 THET7ASXRAOBFEHTEDHR

10 --No.lEE |
-B-No.2[EfE
8
2 6
E
8 4
2
0
7/2 7/9 7/16 7/23 7/30 8/6 8/13 8/20
B—15 TREDOND#®
—o—No.1EE
800 —B-No2E®
-0=No.1&E A
600 -0-No2& R
)
2
=}
=
A

|} L] =
712 7/9 7/16 7/23 7/30 8/6 8/13 8/2

B—16 D-Mn®Di#

131

——No.lEF
0.08 —B-No 2K
-0=-No.|1&&
006 | ~O-No2&E |
E004 |
iy
€002 |
0 —_— i .“..:ﬁ!.‘-m:l-

7/2 7/9 7/16 7/23 7/30 8/6 8/13 &/20

B—17 POP D¥#H

12 —o—No. 1 EE

< [-m—No2ER
~ 1t -0=-No. 1% @
ﬁ, -0-No.2BfE
£ 08
Z
~ 0.6
> \ y A
o 04 N /0. \b--

\ S B
202 | oA
-~ - ’,
0 1 == -g L 1

7/2 7/9 7/16 7/23 7/30 8/6 8/13 8/20

B—18 (NH"+NO*)}N D

Fe X, EBETiENo. 1, No.2 TiF & A PRI
RoNT, T-Fe iE 200~400 1 g/L F25 THER . D-Fe
1320 p g/LIRE TIZE—EE » 7o — . JEE TidNo. 1
TIED-Fe 350 u g/LIRE TR X REEND D > T2 DI
XL, No.2 TIIEREHAEMFBEI LT A 23 BIZ T-Fe
#1120 u g/L. D-Fe 7 151 pg/LIiZ@ EH L=, D-Fe
IXFDOH# T A 30 BIZiX 1pg/L [Z&BR L TV 5, T-Fe
HREICEREMNME T L, 8 A 5 BiZiX 312 g/L ¥ T

FLe (@—19,. B—20),
1200
i\ —e—No.1EE
1000 —0—No2 EF
— ~=0==No1EF
< 800 -+ F--No.25%F
of
=1
— 600
i 7
= 400
200 F g . e
Y v
0
7/1  7/11  7/21 7/21  8/10 8/20

B—19 TFe D



200 |
—— No.1JE B
—a— No.2JEfE
~ ™ - NoAEE
S --F--No2F B
2 100
(0}
u-
o
50

0

71 741 7/21 7/31  8/10 8/20

B—2 0 D-Fe DR

JEH & Bk EOMEDOZITRERER— 9ITTRT,
HE EOMNEDOERBRMNI~ TRk L V£ 72
S>TEY, KHEORS IRz b, Ak ED
EYRROWE\Z X > T, WFEE~ TR LT
HEEIZHAFELTWE=EEZ BN,

KEOD Chl. a DHEBEE— 2 1177, RENLKE
LTCx7=7 AKRLETNo. 1 DFHH, No.2 LHBIL T
E<HEB L TEY , No. LIZBWTEEENIH S T
WA Z LRSI N, ek, ERMMF oSRERE T
HBH, No.1, No.2 &b 7 A 2 BOSHT TIIEESREN
EBE LT, 7 A 23 HODWLIE TR, 7FH~F
RTANITAUA I7BFRAT A ABELELTE
V. BEEENERIZR-> TV,
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ol B E#ELOMENRELIZVT 5
EOERNRDHD,

ZIEE, A uSFr, T Rasr Bk
BRARNVE RREHR EXARBRENTEMTX S
VR—F—D—0 T v A BRI, LR—%
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2. RBAHE

2.1 TFKUOEEREEDEER

TAROEEREBROBE #X-1 (TR~ F, FK
EREBRAE 1, BRI (500L) . A£G
& (500L X4 1), HMAILEM (700L), AL
FEAE (1I0LX4#8) 2Ol Ih T3,

A FAKIZ, 2N FAKEE LTSI nEID
ATEPERBIAT 5 FALESE 04 FKE A
oo ARG, B 1EIOE 4 EETERE
T L—va rETH EEEEEREICL A0
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Tl AR B REAEMRTFINERY S
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Imm)A T S 4L, KEERIMERFR 2 Fef ©IF
PETBIRALER/K 2 ALER L 7=, TR T K. ZIRALERAK,
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411 A 5~6 BIZ 24 BFRELEGERK 21T\, A3
BELR—F—D—0 T LI LT,

IT7L—35079 20000
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TAROERBREEOHE

2.2 BEHEHHEE
BEFAFHOFMIUTOLEBY & L,
(1) EEDERE



EAHFESA : Oasis HLB Vac cartridge (Waters
Zawy
H—FV v URE: 6ce
FeiEAIERE © 500 mg
FEIEAPRIES © 60 pm
2 avsFqaaz=2y
O vrumuAyr /X% 77—/ (1:1) 10mL
@ A% /—) 10 mL
@ #iK 20 mL

(3) @K

HWKE: 1L

HKEEE © 10 mL/min
(4) BrK

5% X ONs LB (3,500 rpm, 5 min)
X B ik

(5) AH

O A% /—)L 10 mL

@ vruaRrRBr /S xE ) —L(1:1)
OR:-AE
BHERMEREAIT, 40 CITIE LR bz
[, §o[E#% . DMSO 50 pnL CTHIAfESE, A%
J =)V s aa AR S RAE ) —)VE Sy
@ DMSO &z 174 L, 10,000 {FiAEE0E 100
pL % FHi,

10 mL

2.3 LR—4—C—2F7vtA Ak

VIR—F =T =T A OHFEFLTD L
B L L,

(1) 2BARDIELE

BRI DA RS, = A b T
v RaFy, BREFALEY Film A e b,
T Ruer s FUHRBRA LT AAREE S L
PLF DA B B85 8 % iz,

c AR Moz ae (ER o)
AT RaF UK (AR B)

« AXHHERBEARLE /KB (TR B)

2 VI27LURAYE

V77 LU ZAWEIE, LT LB &L,
‘ER « : 178-= A T4 —L (E2)
“HLER @ : 4E REXF I XEXFT T2

(40HT)

AR B :11-# FT A F ATy (11KT)
*HLAR B :2-BE FuaFfF 7% I K (20HF)
‘TR B : RUVI—RLFue=" (T3

- 1 TR B : Thyroid hormone receptor

antagonist,1-850 (1-850)

@) ERa LIR—4—C—2F7 vyt DAE
®)-1 HEfaDIETE

96 N~A 7 a7 L—hZt MEREBIEEKD
HEK293 #llfd% 1.4X104 cells/well £72% X9
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R L, 24 BB LT,
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TL AV NEBEERAINVLVY T 2T —FiEaFO L
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L7-, £72. DMSO Z &4 IRE 0.1% TR %
Pkt X 2 5% 1 7,

(3)-4 FENHEDRE

U7 7 Ly AWEER X OWERGE ORI
COs A v F 2 _X—HNT 40 BRI EREE LT,
RERSE TH, MlRZEfM L., REZRINL TR
AERT I AR T2 DRNERE S
Dual-Luciferase Assay System (7' X Fth) %
HAWTNI 7 A—=F—THIE L., FHXRIEEE
(RENV I A 27) BHRIBLE,

3)-5 EEEMILEEOEH

HBRERE D PR FE X DR 6 56 TR L % | BRI
XD FH 36 58 E O - EE The L 725 5 E AL

BRERH L,
@) MERa LR—2—C—0F7 vtA DAk
4)-1 HianEE

(3)-1 & RIBRICHERIE LT,

M-2 Ry —DHEEEA

(3)-2 & RIBRICHRE L=,

A)-3 E2, V27 LAYES L UHEBRH

¥

R B —DEN 4 BE%RIZ, RERED 2X
1010 M & 725 X 512 E2 ® DMSO ik 2 i L
T AEEICRMEEREZTRE L) 7y LAY
BRI OWSBRE 2N L 7=, DMSO D&k
1L 0.2% & L7z, 72, DMSO % i #& I 0.2%
TIN5 e X % 5% 1) 7=,

B)-4 FNBREDAE

(3)-4 & RIERICHERIE L T=,
(4)-5 BEREEMEEEOESL
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B) RBLIR—E4—S—0F7vtEADAE
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96 N~A 77 L— hMZt MNFSAMIIH R
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ML, 24 ByffEEE LT,

(B)-2 RyA—DHEEEA

AXTD ARB BFBLT H X7 Z— AR IE
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NS T 25— PRERIEFD ERITHALT R
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V7 2T —EREIATHINIIEER Y X —
pRL-TK-RLuc ## A L 7=,

(5)-3 Y77 LURAYMELFEERAFHOFHM

(3)-3 & RIERICHRIE L=,

(5)-4 FENBEDRIE

(3)-4 & RIERICHRIE L=,

(5)-5 EEEMIEROEH

(3)-5 L [RIERICHIE LTz,
B)HLARB LIR—2 —S—2wtA DAL
(6)-1 HERaDIETE

(5)-1 & RIERICHRIE LTz,

6)-2 RO A—DHIEEA

(5)-2 & RIERICHRIE LTz,
6)-311KT, U7 7 LY RAMEH & UHERA R
D

Ry F—DEN 4 FEE%IZ, REREN 1X
108 M & 722 K 912 11KT @ DMSO ik 2 70
L7t ALEICBMEG R L) 77 LA
WV R X OB 2 W L 7=, DMSO D #gf&
BEEX 0.2%E Lz, £7-. DMSO % &y
0.2% CIRINT 2 Bt X A2 5% 1T 7=,

(6)-4 FRIREDBIE
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6)-5 BEEFEMILEEROEH
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(-1 HARaDIETE
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TL AV NEREANVLY T 2T —BEGETO L
VAN IIA A TER 7 X —TRE-minP-Luc 383 LW
TN I A BTV T =T —ENFEHT
% NEE AR 7 # —pRL-TK-RLuc i A L 7=,
(N-3 UI77LAWELHEERFAHDFHM

(3)-3 & RIERICHRIE LT=,

(-4 RIBEDBIE

(3)-4 L [AIERICERIE LT,

(N-5 BEEFEMHEEEOEH
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8) MMRBLIR—E—C—2T7vEADAER
8)-1 HEfaDIETE
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8)-3 T3, Y77 LoAYWES L UHERR
D
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Ry Z—DEAN 4 RFZIZ, RAEREN 5X
10°M & 72% X 912 T3 @ DMSO &k 2 L
Tt ARG R 2 L) 77 LAY
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2.4 T—HABIDAE
1) RILEUVRBRHRLER—E2—C—2T7veda
EROMEMR

(-1 ECs FF=IL PC,yDEH

fig r > 7 b GraphPad Prism (GraphPad
Software f1) ZH\ T, 3-parameter D IEFIE
EUFET U L0 R RIEHE D 50% D s G5
ZoR9IEFE (ECso) ZHH L7z,

ECso il MiRE LV b EIRE L oo 72
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B i, BB IR BE S PR 12 v TRt
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ECs0 £ 7213 PCro D35 B T2 R EEHZ DWW T
. ENHD Y 77 Lv ZWE (B2, 11KT, T3)
® ECso £721% PCio TR L THHRI/LE RGN
ExRH L7,

2) AL EVRBEARLR—F—C—2T vt
1 {ER DR

(2)-1 Icsoif:(i | lnlcso(D%iH:':

Y77 L AWE (40HT, 20HF 5 X 1 1-850)
2> W T, f## Y 7 b+ GraphPad Prism
( GraphPad Software £ ) % A v T .
3-parameter D IEFRIEENFE T /LT LV i Kiis
GIGEVED 50%HEZ RTIRE (ICso) Z#HHL
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V-4 (T, HiZiEBttE=y be—L (B2,
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EOEEFRMIIRD bhiho Tz,

WMATRKBILOZROAEAKD TR ha gk
EHMEIX. ECso, PCofiZ W THEH LR,
FNZEN 201 B LV5.0 ng-E2/L L2/,
HALEE KR L OBE FAKEKIZOWTIE, =& b
07U SR OESEEERRD bR o T
B, A b aS URREEEIIER Lo,

MATAKOT > FuabF o EiEHEEL., 264
ng-11KT/L Th o7z, —WAFK, fHELEEK
B UOBEFRKEKIZOWTIE, T Kby %
REDEEFEENRBOONRhofzlzd, TV K
o7 RREEERE S b o T,

TR VAR—F —T— T v¥vA Tix, +T
OFEBABHZ O W THRB ALV T VU ZREOER
BIEMNRD LN o T-72, FRBARLE
BRIEMEITXEH LR o T,
£-1 IRAbASFY, 7oFAFY BREBRILEY
HREEEOHERE (H25 £EHE)

ECso PCio TR bR S REEE
B EUE ;
(BRERE®R) (BEHER) ™) (ng-E2/L)
AT K 1.73 0.63 7.36E-11 20.1
2P ALE K - 6.51 1.84E-11 50
B EKB na na nd. nd.
RIEFAKE K na na n.d. n.d.
E2 7.18E-10 1.20E-10
. ECso PCio T v Fe SRR E
BRAN  age®)  (RERER ™ eelKTD)
AT K - 203 8.73E-10 264
2K na na nd. nd.
HFLEK na na nd. nd.
RIEFAE K na na nd. nd.
11KT 1.96E-08 1.77E-09
BRBHR N T RIS E
BRI EC”. PClO.
(BREREER)  (BEREHR) ™M) (ng-T3/L)
A TFAK na na nd. nd.
2 K na na nd. nd.
18 A K na na nd. nd
RIEFAEK na na nd. nd
T3 223E-09 1.23E-10 - -

3.2 MAILEVRBRAELR—4E2—D—0TF vt
4

(1) EEFEHEE

H25 EEFEOTWA TR, ZRMAFEK, HIE
ALERK, BEFEAKEAIZOWVWT, A ¥ DOH ER
a. FLARBBLUHL TRBLR—F—I—1 T
v A OEEEIEHLEER & RO B E
L OBFREETHERIGHREZ, ThEhX-5,
X-6 3 LXOX-7 (o, KiCiEBtE=y bae—
) (40HT, 20HF, 1-850) OfEHRHRLTZ,
(2) 1Cqp. linlCy BLUEBIMAILE HENY
EnEH

HEBRRAE B LY 77 LY ZHEIZOWNWT, A
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X7 OF ERa . HLARB B LUHL TRB L R—F
— V=T A TEHELONEEEEEEEN
HEM L7z, ICs £7/2i% linlCao DEE F N Fh
F-21R- LT,

i ERa LR—Z—P— 0T v A B LU
ARBLR—F—J— T oA IZBNT, T
TOFEBRAEHZ OV TERNLE VZREOIERE
FHEORENBO bNehotz, FiTRB LR—
B =T =T ovEAIZBWT, MiATKD
linICs 1% 2.04 £ 72nfz, ZDE X 1-850 D
linIC30 /% 9.71X 106 M T - 7=,

LERaBIUHLARBLAR—F—T—0 T v
A BN T, TR TOHEHRAEHZ SN THE RV
B URBREROEGEMENRD bNh oz
7=, BHARNLE RREEEIIEH Lo,

i TRRLR—F—— 0T oA IZBWT,
A FAKROH BRI AR NLE ERIEHEIT 2.20 X
108 ng-1-850/L L HiH X/,

%-2 fiTA AT 7RSS BERKIRR
IWEVREREOHKSE H25 FERE)

T A b e oRIEEE

. ICso IniCx
RESEE  mmm®) @EET T ) eedolTl)
AT K na na nd. nd.
P2 Q153 na na nd. nd.
HFEK na na nd. nd.
RIEF AE K na na nd. nd.
40HT 1.19E-08 1.92E-09 -
, ICso EnICo T v F ey ORI
REEE  mmp®) @EE® T ) o0l
AT K na na nd. nd.
2K na na nd. nd.
bisReRus: S na na nd. nd.
RRIEF KB K na na nd. nd.
20HF 4.61E-08 2.61E-08 -
i ICso EnlCao PERR R L ERTEEE
BERER ampw)  BEED ) eelsoh
MAT K - 204 4.75E-06 220E+06
2% K na na nd. nd.
sk na na nd. nd.
BIEF AKE K na na nd. nd.
1-850 7.29E-01 9.71E-06 -

3.3 BFEL26FEFENHEROLLE

X-8. 9%, H25 & H26 {EEREDEZFILE
VEREMEORER R THH, H25 & H26 & b
RIEkOEM 2R L A TAKTIX, =R ba i,
Ty RaZy fiRRBREA N E CRREES BRI S
. WK TiX, =R b o/ UERESE SR E
IR STz, B RAE T A hu Xy, 7
vy, iRBRLVE CBEEEIT. BT L
TWAZ ERbMNEN, =R ba U AREEIE.
TEHEIG A% bR FT D el b - 7o, K
MR IE, =R b S UERES ISR SR o

7= FEAAERIZ “RAEKIZEFT A= X by
VERIEHOIR FIZER LD Z EhbhoTz,

10000000
1000000 - WRATK
3 100000 - w =ik
£ 10000 (| oiEGmMEK
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1a 100 I
10
; [i=
NEEEEERE
of | o%f  pof% pf| 33|39
L% | Lo | L5 | Lo | £7 | £3
RE| B | R2 | Q% | B2 | &2
€ BE|F5 |t
]
IRMASTY FUrRFY BRERALES

-8 H25 EFEDERILE VERFEHEDRERR

10000000

1000000 {—| WMFEATK
< 100000 {—| mZRAREK
§ 10000 || OiEEBEK
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e 100 I
10
1 L
hY Y N S N B A
22 (R | e | R | WS | ¥
ao azx = G azx =23 25
L | 29| %T | %8 | £8 | £3
KE| XS | 38 | 38 | &% | &5
H H 2 NE N2 £ hod
8= g | ¥ xe
= [
S
IRFOTY ForRas Y BRERAILEY

B1-9 H26 EEDERILE U HEHEOREREE
4. BHYIC

TARKMBTIRTOZRA hrFr 7T Rasy,
FRIRHELVEY iR brsF vy 7 kay
VL PLHRIR AR VR CERIETE O ERE L KRR &
BHOEMNTT B8, WA TFK, HHEIEIR _KOE
K, BAEDRFFHEAELEKFT O Z b DHRNLE
RIS 2 B E LT,

FOFER, MATFTAKTIEZ, =X buFy, 7
Ku 2y FLERERHR AT AEEERRE S,
AR TIE, =R b r S UARES OB E
ThrBPmHENn, EHERAE T X ha
V. T v Ragy flRRRARVE CRIEEIK
BENDZ ERbhol=MN, =& b U EkiENE
X, EHERAER LERFET DR b o T2,
HEMEKIZ, =X b X UREETRE SRR
Mmootz

LSBT VR—F—D— T oA DFERL A
HHDBEGTF LIV TORIE & OBBREZRAEL
TWFETH S,

SEXH

1) M. Thara et. al. (2014), Environ. Sci. Technol., 48(11),
6366 6373.
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gbze00 ODODOO0ODOO0ODOODOODOO

HERIERYDKIRER TOEEEZOFZEICHAT SR

KEF—2 B A58 B AR
I EENER /N R AT

1. 1ZC®IZ

Wk 24 4 5 HIZFIRINAKROEKY T, KEKEREHEL ERISHVAT VT E RPRHENTZ L6, Buk
1S IESEC K DWOKEDRAET D HFLDR b oTo, ZOFEROFRIL, A/VLT AT & RBEHG LD Tidi<,
FARIN O _EECHiALH, L7 L= E (VAT VT & RRIERE) L ¥kGoWmsRESRE SIS L TRV AT VL
Tk RPAERL, KEKEEEZEB L2 LHEESI., ZOROFRFEICEI Y . IR S e ~F 3
AFLrT F7 Iy (HMT) 28 it N L. FIRRIKR O IRHPH ORI IV T, KfE THEA S DI
FERIE L, HERIAERDE LTHRLVAT AT E RPERSINIZEHEIN TN D D, TAKEICBT D FKRLEIK
D% ITHHHFEME L%, AR SND Z EnD, VLT IVT B REIBRE D T KB K 27T
TEHEA. HKEL OIS & FRRICHR VAT VT & RS D ARt n s 5,

% ZCAMIE TR, TARREKIZA/V AT VT | REIEMZE & LT HMT 2RI L., FARUBEUKOERHEICEK
FABRNVLET VT b REREREIT/ T,

2. EBITE
FNVLT T b RAERRFERIT, FRQEIK 2 fE (CUAERK & 2 AIEK) 12OV T L7z, ETKRERA
K& T DIEMGIRALER R ALE L 0 UK 28 L IR TR BIRf - 7212, B HIC 20 CIEIRAKMENIZILD . ARk
FEERIERTE T 20°C TR L7z, 20°CHEIR=E T 772 > 7 FEBRTFNEZ LL T ISR,
(1) #kF 500 mL % 500 mL A=/ ~7 7 222 L, HMT % 0.01mg/L. 0.025mg/L. 0.05mg/L. 0.075mg/L,
0.1mg/L ® 5 BERE L 72 B K Hlilshn Lz,
(2) WHEHEHRIET NV v LKA (ERERS 1,000 mg/L) % “RAFKOHEFIHEFE 212561T DIAOIEAZR (2
~4mg/L) #ZEIZ, ZD ERED 4 mg/L £ 725 L HIZIRIMLT=,
(8 ~ I FF v s AL —F— (LT 772 88 & HV, 30 2[ 300rpm THHE L 7=,
(4) R 30 4374, FERRMEFENIE MR LTEE 50 mL 24 U OIS B L=, 7% - 73BN F A ile T b
U 7 LKV AU LTz,
(5) #kF 50 mL % 100 mL BRI U, EARRER TS 2011 4ERR [5.7 V7 & K| OHIEICHEW &
2 MRS ORTEE 21T 720, B OB L AT LT e Ka2 GC/MS 12 X 0 JllE LT,

3. ERRER #-1 KO KE (mg/L)
ARERICHE U7z AR, B ARk O —KEIEE D4y Z ALK A0l Ak
Wb Bz 36-1 104, ZWRILEK D BOD 78 39mg/L & v Egg ?2 ‘;g
%R Uiz fhi, 0 00 " RIERK, 23 Ailk & A% ok DOC 12 B
BEThot-, £72. NH+N 7 15mg/L. 14mg/L T Y fisft 8§ 15 0.8
FUBPRLOHERS & 7257, BOD ASBAD “JHFAIZES  oox s -
EME & 7o T FRIE, RAER K RIS 7 & 7= ig JZ 5i

HRICEDbDEEZEZBND,
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BNV LT VT e FERRROE #-0 HEFIRN 30 HHBOTEEHFEME (mg/L)
BRI E A %2, HMT #

ﬁfg LEFRNBICDT RN AT 0.01 0.02?MT$:)f5(mg/L()).075 0.1
NT B RAERREOBFEZE-1 I B Free | 0.1 0.1 0.1 0.1 0.1
Y. &2 LYW ETORBIFRIZE o SRRl | 40 3.7 3.8 3.7 3.8
WT, S (Free) 1% 0.1mg/L € P Free | 0.1 0.1 0.1 0.1 0.1
Thol, ﬁﬁiﬁﬁ%ﬁﬁéﬁﬁ Total 3.6 3.6 3.8 3.7 3.8
(Total ) i%, 3.6~4.0mg/L & ¥ o1
R D 90% LA L& R LT, KREEREST NV U A 3 l W sk |
kRS UKEESRER, KEERR A ERR £ YT ] ommmmk
L. BREDREZTRT ZENRHONTWA R, KPIZ % 0.08 SN EEEES SESEEEEEE
NHoN SHEEERIAHET pBBCeER 5 RRyIRARPASRaSEES
raF IR 25, AEBRENCE NHAN 28 5 R-0939 a
15mg/L BREATET 5 2 L b, WARRM 0 ok L 004 EE—— " llll 7y
BEROSII/ 0T IVEORSEREEAONE. 5 o; oW HHH
1g @ HMT 3365 & Ui U TR LR KT 1.29g DR f: g::'_‘.'i' . S S v=o§11(:;8<;-3006
VBT AFE REERT 5, AMKD 313, AGHJFA 10 O o oo ooe oo o1 on
BiEZ AWZRBIZ BN T, OFRNVAT AT b RAERK HMTHIEE  (mg/L)
£ (mg/L) tQEBEARTEIHENVALATLTE R -1 EEE R
(mg/L) O (@,/D) # 78~121% Th 7= & @ik
LT3,

OFNVLTIVTE RAERGE @B FERTARNVLATATE Fa [RVAT AT FERER] LEETD L.
TAREAPIAAET 5 HMT OFNV AT AT b RAEREIZ, ZUABK T 35%. R AEK T 26% L 727 (K
-1B8B), FALEAEZ AW-AERIC LD HMT ORIV AT AVTE RAERRIZ, AKEFAZ AW B RICH
~H 13 LARVME & 22 o 7oAy, HEFREIN 30 DB OFREEFIL, EHBER OREIMES | BALPHEERETH-
EEZOND LN, FMEFEDOEL HREP O NHAN LOSICE VIR SN bDEEZLNS,

4. FL&9

TARRBEAKIZANVLAT VT E REIEESE & LT HMT 2500 L., FALEKDOEFHRIBITARILVLAT LT E
RAERERZITR-T- L A, FARMEAKPIZAET S HMT OFRNLLT VT b RAERRIL, ABERASCHERE S
HEL TRV IEVETH Y. ZIRMEK T 35%, REAIEK T 26% TH-o7-,

Meds, ASRERZEL, WERME (—REE) ICLVERSNICHDOTHD, |

(25 3C#R]
1) BEEA. FRIKRIZET 2BUKEEICET 25 % OREICAD a2 HIEY Lo, Tk 24 42 8 A,
http://www.env.go.jp/water/confs/tonegawa intake/interim rep.pdf, V& 27 4= 4 A HIE
2) FAGEMERFE PRS- EHMR-2014 4EhR. AHEEEA B AT KER S, PR 26 429 A 12 A%AT
3) /INERAESL fth, RNV AT T RAKEIEGORRWE OFFEIZE DA & AKEKF ORBHHEOEERIZBT
HEHOE, AARY R 7T, 32(2), pp.60-70 (2013)
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gbze00 ODODOO0ODOO0ODOODOODOO

ANIKISE T D BFRAERDORRE D OFEENT &
AR - ERREZETE

KEF—LH  LFEVIIER ] A — BB
TAERFTER HBHE BEX
W A HE 3T

R R HEESZ A T CGREATIER)

[ZF]

AWFIETIL, FHRIIDKZZ X5 & LT, )IKFRIZE ENHMERT 2R FR 28 b Ml K OUKAE
WNZH 2 DB EFHMNT 5720 BAERIIKIZ L 5 8 MIRESOKALEY 2 - Bt n R &2 e 5 &
E BT, WAMERIKIZE £ D BRSO EWRHEZ T Lz, T OREE, 2014 4F 8 HITBRK L= v
TNV ERWESE, Ml BRES TR b &<, RISV L, —0 . B E AW 2 AR E R
TiE, BIRERGEY VNI ERAREMRERA SN0, MOKEAYTIX, AEEEITH
Shigiote, £z, SRREICE D HEWREZ 58T LIofER. WITHRICE SN2 FA Y B IR
H LITEAIRE L COBTFAK N EEN - BERICEEICEEL TWD Z ERRB I N7,

F—U— R WE, WIDK, RSN, v MER, KAEEYD

1 [FC&HIZ ENTRRIND[S], FEREE PO, T /RO ERE
T, ) 1RCHE e & DEEKH D bRk 7o NRYHR DRO THERNZ LTz, R - o o Ry
OPEFAED RN ST Y . 2D L D DMEETDHZ 05, T/ R OZBhfiEA eH T L
FE « AERE Y 2 7 ORI L OSHEHEART O3 kD B WEED, EDTD, TIVETICHRKFIAHET S
TW5b, FHITE, 7/ 77 7 aP—OREBIH, T T ki OFE R LT B AAAE LR, 1k
I T VT NVEFEREDPEEINL, F ) N K D ERBE Y DT RIFERZ L2 A 7 FIROFERD G, HIOKHT
IMERESND L 912725 TD[1], 7/ k743 0.1 pm LA T RAE, RO Cé 5 Natural Organic Matter
TNORPRA RO I EIE L, IREFEOHRERE Y (NOM) EHAF9 52 &C, BELL TV EEX B
T1R4: + $R70 E OISR S ND, Zivb 0T kL TW5[4], NOM I, Jav Vi f&nfizms L, -y
THERC= LY =7 258, BTV —58 THEE, DO OBREEEZATLZ LD AR - B
IZBWTBRZEARICRIA SN TR Y . G TS5 WDxx ) 7 & UTHERET 5[7-10), k> T, T/ Kit-oD
BB B L QD T L SR EORFEIZ LV #H R COZEENZIAN T D7Dzt T/ R0 HdF
HEINTWDR], Fo, BT, T/ KRN L9V NOM ORI A R A BN 2
RO TENT ERIAMNI > TEY . BEHFOMETEY ERHDHEZZD,
WEITINA T, EEEZET DG L Siv52-6], HARFUAFES D7 R F- O oW T, BEEORF
BHEDOWITE T, &5 /R rRion & L, &K ZEClE, BT ki K B dER I B DA
7' A TOMEEE F/KUBEN COFENER LT 2 bins, — T, 2 L EOMEFYEIZ L D
e Abind, TNHOMED% 1L, F kit BEVERI ) L B Y O EERIC LY | 5
EUINL, ZOBA R L COD0, BIRBREEHICAF PEOSRFENEAEA TS Z & 78 Escher H[11OAFZEC
15T 5T /R r-OREL RE B2 b7, OO L VAN 2o TND, LT > T, HARERBEKH Tl
JUT L D EDIVAER TR, FEEERA L TV e F7RAEEBE B NOM EHAF LTS Z EN TS
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NBD, TR OEEETHET 5ICh > Tid, B
MOF JRF TR, NOM &7 UioRRE Tt %
TS5 Z L AEBIIR D LB XD,

PLEE Y, ABFETIE, W)IKPICE En bR
JRIFRRGTDOER - EMHEEMLL, ZhbDT kL
T3t Ml KOKAEAYNC G2 S8 THET 5 Z
LEAM LT D, AR 26 4T, FRRIZxg e LT,

W)IKEBHES D Z L2 K BDTF Kot 2 52k L 7-A,

e VR RO AEERT L UVKAEA Y
FHlRER A ER Lo, E7-. FHRJIFR])IH D> NOM ZHL
BRI L, BB OV TARR S Tl 5 & &
b, RS - BRI ZARNT LT,

2. BHE
2.1 KR
HORT 8 EHTOY 7Y FHRA > N T20L OY
YTNVEFIKL, TOC, UV BLUHERHENKE <A
bT 2R ZFRNRE L=, £ORER. 48T St LA
WERG, St.2: S, St3FIRAE. St 4FEAAE) 1BV
TAIKEDKRE BT Z LW R T728,
ARFETOY TV o TRA L b ELUTRIR U, $0K
XA 26 428 A 34 I, YTV U ITRA 2 b
THI 200 L )1 [7K ZH7E L 7=,

1H9oTYoTRA b

2.2 BB HE

St. 1~4 (St.LJAHERS. St2:JEMs, St3FIRE, St4:
FHEAHME) 7254 200 L HoK L7=12IZ, 045 pm ORI X
DRREE ZBRE LI 7%, RO BE (DOW B SW
fB) 12XV 30 fFLALICHRME L=, BRMEOBRIZIE. RO R
D777 Y THRETLRNE I, 7 uRT7n—jiE
% 1 m/s LLEICRRET S L30T, BEBEBIEH L
RNE DT, BEAIBIED TOC % on-line THEEHHIIZE=
BV 7 Uiz, BEAISIED TOC 53 0.5 mg/L ZBX 75
I, AR AR IE L, BMERIC. BRREIES:
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BT 5Z LT ABIEIC L VTP R34
U LTz, BREL7=Y o T k| Al
(®2) ZF T, 022 pum @ PES U MF &, 200kDa @
Polysulfone B¢ UF [,  Flll ¢
50 kDa @ Polysulfone
U UF BE2ER il
HT LT, BEHOKR
TS CTHM LT,
ALz LY AE U=
VL2
B OUKE ST L
7o Fle, ThbOH
VTPATONT, B
IHERHC L DB
YIRAE IR 21T o T

B2 5| 5E%EDIMEE

2.3 BT

BT, BOEYOLEERZ VT, 3 YRouibigHEt
HARTMVGHTEATIZE THMTLIZ, 3 Tl sy
HART MWL, B JVRHHES A B 2 M e
REICRHUSAEN HETHD, ABFZE T, Fhie-
HOE SRR S nm IZFREL . 220 nm 35 550 nm DFETA
_IMVERGSL . B EHEELT,

2.4 & MEllZERVV-SIEEE

AFFRIZIT e MRSl (HepG2) % v V=, #
ik, MEM B5Hi(10%FBS, 0.1 mM NEAA, 0.03% L-
TNE I, 02%REKTET b Y U LERIZE V., ffn
KR, CO25%. 37T°CHM FTHAE L=, Aildalkls
10 fZ#%#E MEM B5Hh 2 (AR8H 9:1 OFIE TRA (FBS 1%)
L. pH % 72~7.5 \ZFE LT, ANRA IR OREER &
L, 48 R REE, FREHIOZ 3HDOT 4 v aZk
A, R U ST kY ARla A F R LT

2.5 /K&EE W% AL V- BT

AFFETIX, KEAEHELT, ALIHVXE

(Pseudokirchneriella subcapitata, NIES-35#%), A4 I
> (Daphniamagna) . €75 7 4 = (Danio rerio)
WV, St2 O IV EEERR L. ZRcit
LIz, AL A YFERZ AW REERMERR T,
ABOKIC 72 RTHIRE S AREEATRE L, #BRiX
ZTEIZSEFER LT, AV azAnWniakiER
Brcid, 3ok 50mL D A7z 50mL T A —H—|Z
24 BFALANIZEE F 472 S ICE A= 14IZ 48 RFHIZE L.



TEHATE RS 24 B = & ST LT, 3BRIX e 1T
4RI LTz, 7T 7 4 a2 RS AR
BRCIE, #BRUK 50mL DA 7z 50mL 4T A B —di—iC
R 15 fllA AdF= 12, 8 FIRSIEEE &t SFILER, AT,
AR AT LT, SBRIX 2 812 3 M L7z,

3 WRLEE
31 i=MERhEE
R 1A EABRTIEC X 0 2l U iiihg s
Y, ASBATCIE, RO BRIC X D4 30 L 7= 723,
A8 L7 b ORI 5 2 L8 TE AV, AlalfEEH
LTI, 72%DF A RN CE, A dnE Lo
BIE 28% & Tp o7, BEEORFFEREA12] &t L T,
BEIRNENERE R CE 272, 1ZE A ORI
BT 5 Z LN TE LW LT, A%ORBRTIE, S
BIZEMERE BT 57012, IEARIENOEIC Y a2~
n—ida L5 L EbIT, ARENETITHZ E0E
Blb,
1ANKEEORER

IKE: TOC Carbon £
L) (mg/L) (mg)
W1 170 2.1 360
TREt% 2.7 95 260
=R 45
IR (%) 72

32 BHER
321 E MiaZz ALV -S4EEER

SATFIR R KRR O s R R A
o BROERIRIRIE (RIERTE) 23 St2 TR 225 T
LE-7b00, FFED DOC L-L (il 21X 40 mg/L)
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