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DYENCONTUIH T2 22 B FEOB S L 0T U
A7 FARIES D 72 D OREEAN OIS 517 5 B3 B
D, Flo, FARRBEUKIZEGT 2LFWEOFITIL,
P ~DEZENRESNOIMWELEENTBY, T
IRALBRAK D FFFI F S0 B el 38 1T B K AE A~ D
BN SNTWD, fJEIE, KEAEMONRERE, 7
o, BIFEAMTHY . FALEKOFEHHE TOARE
ESHROBIENER TS < . TARREUK OFFAERRR
D RS T AKALEE TR T OB 3 2 1 & hic
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AFEIE, OBLEMICRESLE ML E % 1= E
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T T E L REEORETFIEEZRET L2 L5
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KHIZERAE L TV D RS VI TRAEEMIZRTT 5
EREY X7 BREWATREMEDNFER STV 28 979
AR ORI EE L U CGRE L, WIISUET
AALEEIK 7> & 1 ) S 47 RS AR OO B sl & A
PR3O TR ESRE (PNEC) & DOHHERIZ L Y R
IRT 10 WE A IEE LT,
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Azithromycin (7Y Am~A V) LAY E
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Caffein (47 =A 1) R
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Ketoprofen (& h7'm 7 =) firE A BER T 2% 751

Levofloxacin (LR 7 a4 ) B BT A
Sulfamethoxazole (A/L7 7 A hFH ' —)1) Y7 7l
Triclosan (kU 7 a4>) gl
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AV OIRBITR D AKEBREEANE] O H BTSN T
REMThI TN =7 = 7 — (NP) LHESHT
NFNRB 2V VEE (LAS) Z38E L7, NPIX
Rk 2448 H 22 H, LAS (3R 25 45 3 H 27 HIZER
S S NBIEY IR gV

NP JELIE D 4-t-2 27 F L7 =/ —)b (4-t-OP) 1%,
L E O N W< ELIERIZEE 9 2 4 % O Xfik
-EXTEND2010- PRk 22 /-7 A, BREEE) M AU,
SPEED’98 (23317 D HUHD 72 7T A & 2%t LN UL
DL EERZAT D Z LR ENTMETH D,
BREEE DT o CE AT WE DA RB BB R 912
FAUE, NP XX ¥ a2tk ERERD 48h-EC50
7% 0.059mg/L . ZE G BH FE X R 0 21day-NOEC 73
0.089mg/L., FXE At ERER 96h-LC50 7% 0.24mg/L
LS TWD, F70, 40P (2 oW T aE
FMEABR D 96h-LC50 7% 0.36mg/L & A ST\ 5,
DX HIZ NP KO 44-OP [ 3KAEAEW I3 Lttt
THIEMNBKRI AT LT TWEEEZOLND
ZEMBARHEICEIT DRESEE & LT,

Fo, TAFNANT = —/UAP)E, FETEERIOT
NENT = ) —/KRY = hF L — MNAPEO) MR
ST CAB L, = FFUHOBNT LR ILT =
/=T hF¥L—h (APIEO, AP2EO) Wi, = h
FUEHOBNTIALFNLT =) — T b X UEERR
(AP1EC, AP2EC)IZ72 V) | WSS T CAEM 2
AP (2725 9, AP OFFEIZBWCITRIBE TH 5
APEO, APEC t HoH Tt d 2 Z LN HE LD,
AFHETIE, TAFALT 2 —/VEDS L, AP X NP
& 4t0OP, APEQC 1T/ =7 = /) —/L= hF T L—h
D b F 2 HH 1~15 O NP(L)EO~NP(15)EQ, # 72
FNTx )= hFTL— DT RN 1~
10 ® OP(1)EO~OP(10)EQ, 7 V¥ /L7 = / —/L= h ¥
W% (APEC) 1/ =7 = /) —/L b X UHHRO T
b A 0, 1~9 @ (NP(L)EC~NP(10)EC), %~
FNT x )= X IEBROT N A0, 1~
2 ® (OP(1)EC~OP()EC) #iHerxiGeE & Liz,

LAS |E, N B U BRIZESHO T L /L (-CnH2n+1)
PHEES LB T L B oz 2Lk EE ((SO3H)
DAEA LTALAmCTH D, Z0 o bErEAEE A BN
PRI SN TN D LAS 1E, T I _U B v 2Lk g
F U 7 AMLAS-C10), VT I NRUB L AR
fgr kU 7 A(LAS-C11), RT I ARUB U ARy
fe > b U 7 A(LAS-C12), R U T IR E L AR
Y R U 7 ALAS-C13), 7 I T VAR B U R
NIRRT B U T ALAS-C14)D 5 WE TH D, A

TR v & 2T DAL E ORI B2 B89 D hF5E

TR BW TSRS RE N L E M bFEE L LT
5® LAS (LAS-C10.LAS-C11.LAS-C12. LAS-C13.
LAS-C14) 5B %8 E USHTEDRS 21T o7,
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3. 1 EXRE

PR REI L & U CGERE L7 10 WEOSHTI,
LCIMSIMS 12 kb5 —F4Hr O'E) &. GCIMS IZ &
D8 (RUZaty) LLiz (#2288,

LC/IMSIMS (2 & 5 —FtriE, /N D Vo 51EES
BT - RS ORMEE AT o 72% ., LC-MSIMS %
AWTHRIEST B H5EE Uiz, £72, GCIMSIZL% Y
7 T, FR S WA S T - e
FHEARE DOFTLERATT > 721, GCIMS % W THRIE
THHEE Lz,
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FEAH H /LC-MS/MS
(—F53Hr)

AN I FA Al HH /GC-MS

BE3E S 9 W O —Foopid, Aiet (il - R
Lictt, s — MECE D ER L, &XIGMWEIC
DUNT, BN IR BRI O, gz o —
NMYE L OEREOE &V | FRER(ERT ) 22K
Wiz, ZOREHITEREF ORRWE & e s —
NMYE & DEFEEDOHZRA LT, A TR ORREE
RN, Bl R OGEHR) ORI 23R 6
7o wUEHER 200mL CHIEE L 723555 O T FRENE,
TYAu~YA Ty (22nglL) . XY T 4T T — |

(4ing/lL), B7=A > (124ng/L), 7 Z VY Aua~A
v 8Ang/lL), Z7mrH I by (03ngll), A 777
=2 (09ng/L), 7 F7ue 7= (LinglL), LAR7n
X (33ng/ll) . ANVT 7 A RFH Y —/L (5.8ng/L)
ThoT,

N7 ad oo, miEt Ghil - BR) Lz
%, PBHRE ORHIINEIEEE TITo 72, BX58W
BUIZOWT, BRI R SRR T OEE il k5
YEEEE /NS mfEfEE & 0 | BRERR(ERRT )
RO, 22T, MU zatro S 2k, GC/MS
7T DMERFRFE OUT, p-T VT = =)b-d14 &,
Z DR EHUEB T ORI R E IR REE /1S RS



ZRALT, A TAHTOREZEHEG, SEIRER
OSEHED HEBHRE A RDT-, Tk Label {bik
DOEMGEIZ L > THIE L7 REEZ B L, Mo
IR R IROR B — 7 RO K & SITH O THEE
RIE LT, ZOBS, IR 4 il EERD X1
U 7=, #URHE: 200mL CHIAEE L 7-354 O T IR,
10.8ng/L TH~7z,

3. 2 PRTR®&¥WHE

TNAXNT ) —)VEOSHTEL. BEEFTE - P
B DL BTN & b L 72 72 3R
L72, NP, 4-t-OP O53#7iE. GCIMS IZ X W iE&ET 5 H
1%, NPEC, OPEC, NPEO, OPEO (% LC-MS/MS (Z &
DIERETDHHIEE Lz,

NP, 4-t-OP O3#ri%, AL SSIZ7T THtird %
FiEE Uiz, AT, Y7 un 2 ¥ A2 X Dik-ik
D, 5% EK T U A7V % TR Z bR -
DHHAT v~ s 77 7EESHT (GCIMS) FHIZ LY
LT, SSEEHE. 7k F ARV GBS R A
TS T REROKITE R LTz, £ 0%IT, AIEAEHE [
OB LD ER LT,

NP O FIRE 25ng/L T 0 5 3EHZ DV TRk
Br L7208 E BL 1X. 29~75ng/L ThH-7-, £7-.
A TKIZ NP % 100ng A1 L T T2 7o IRDNEIGRER
DOFER, [BILRIT 2% TH 7=, 4-t-OP O TFRRIE
X 16nglL TH Y, 5EHT OV TRRER L7200k
BL [3<1.6~2.7ng/L T ~7=, 7=, FA FKIZ 4t-OP
% 16ng WS LTI T - 7= BSNEIGRER OFE S, [RIIER1E
76% T -7,

LAS O TiE, BREEAOEFEHEASHE~ =27
JL D, 3k S 2, Garcia b D SEABE L L,
BJ-1 Rt 7 v —IZfE o T,

FREHE, H T AHEARE (lum) TABMATTUV,
A & AREEFERE (SS) 120, AIRIEZ O % £[EHE
71—~V > (OasisHLB) (2L AHfH ATV, 1— |k
VoMb AR ) — /LTI ST b D& ER LTl
Hie L Ui-, OGO ES LT —EAa 458 L
T, MESE U THSL (Oasis WAX) #1771,
g« EALIZH D% LCIMSIMS JIERIRE L=,

SS I A & 7 — M K DS iR A e L CHl
HikE Lz, 2o4mEb L <32 0B L T,
KTHIR LERE S — U » ¥ (Oasis HLB) {23z L.
BEEMERIT -T2, TOH— M) v VDDA K ) —
JVIEHIR 2 IR L. B8 U TR (Oasis WAX)
ATV, I - B L2 b D& LC/MS/MS HIE Rk &
U7z, Bt FRRAEE, i ERk ARSI o e i
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%KD E 84 H
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<— LAS-C8 (N{Z#EWE)

LC/MS/MS

-1 LAS#r7a—

JE% 5 B0 IR LIIE L, 15 57z EE O 2
O 3 fEEEEE ORI TR (IDL), 10 5% 3@ 0E
B FERE (IQL) & L7z, % LAS o IDL 1%, A&
BECIZA FA 0.19~0.40pg/L. fiifiK 0.001~
0.002pg/L., 5JE 0.004~0.008png/L TH -7, SS 7k
BT A TR 0.838~0.80pg/g-dry. ik 1.9~
4.0pg/g-dry. 1512 0.038~0.080pg/g-dry Toh->7-, F
7o, WA TR ERIEFIEZ VY TIT - 72 I INEIGGER
OFER, WA TKOAETIE 81.6~91.2%, SS Tix
85.6~105%, XIE{BIRD A TIE 73.6~82.3%, SS
TlE 88.7~100% TH > 7=,

4, FEEEROEITORRICHEITIERZEOEE
4. 1 EXRBIWEHEE
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AAZM) YT 4 75— RBF), 1 7 =4 »(CF),
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7u7x(IP), ¥ F e 7= (KP), LAR7a X
v (IVFX), ALV7 7 A ¥ —/(SMZ), tU 7~
2 A(TC) L., 3. 1DHEHEST,
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PHATIX. ANKIEDK) 2m DAL (0.5m3) |
T L —varZrs (0.5m3 X4 ), kit
(0.7m3) L MEFIREFAME (0.1m3) . (G IElT R
(0.15m3) . REHIEhTHAME (0.156m3) TR INLD
IEHEG IR R EE (X2 28R) AW TTo7z,
FIARNBGOWA T ARE Yy MIZIT %, B
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-2 {EAEIRALEERERIEE

L DMIKEERCIT o7z, F7o, RIMERET ~U 7 A
TRIR % BB 7 K D IEFREFREIZEA U, A%
B, AR 6.8m¥d, 1HIEIRESRK) 38%, HRT I 7
] Cilis L 7=,

SATEEHT, A 26 452 A 5 H~6 HIZBW\WTZh
ZHL 2 IR CERE L 7= &R 2 S iR A L= v
WYy MERE Ule, SRIRERTIEL, WA TR, HILk
HiIK, FIEFEHIAR (CRALERK) . AT5R. REREIED
5 BT T D, —MAREHER SRR Z-3 1R,
AR O BOD BREZRIT 94% TH Y | AZEE DAL
HKE  THEAEE MBI DO R KBRS & [F L1 ¢
HoTz, HAKFO NHaeN, NO2+NOsN DI,
ZEN 20mg/L, 0.05mg/L L FCTHDDIZH L, —
PALFRKTlE 0.4Tmg/L. 18mg/L T3 b L T
LW, £ =7 L—3 g v & v 7 IBAHED MLSS,
SRRNGIRT| Sk EEI VA L SRT 13K 18 HTH
277,

#-3 —KEHEALNER (mg/l)

BOD DOC | NH4-N [NOZ#NOBN| TN T MLSS
Ak 150 35 20 <0.05 33 32
HILHEHiA 140 37 21 <0.05 31 32
fertiftiiA 9.1 7.8 047 18 20 16
ET5TR - - - - - - 2,300
ARG - - - - - - 3,600

4. 3 EESEDRESER

TSR E LRI 10 W OWNER R 274
WORT, AT DA FAKROESRMRE T, A
S 20MWE (FRE) SIRERRENRCRLE MEE
~L7e,

AR T 71 & 2 DYRLTOREINRE EFE+
RE) Zbid, AR, BRBREOT L bR Eh
72 BF, CF, CAM, CT, KP, SMZ, TC ® 7#/&iz
DNVTHD L, WA TAKEPLREKDEIXIZER C
T, WA 2 FRRREOYRETIZIE & A LR
LEINTWRWZ EnonDd, Fio, ARG

TR v & 2T DAL E ORI B2 B89 D hF5E

£4 EESOER gl
AT BESAE (rPoRfiE)
AT Ik 78 T AT HE Ik v T
AT K 310 - 279 26.7
Wk K 360 -
AZM | URALERK 270 - 40.3
A5 TR 320 -
SFG IR 270 -
WA TR 4,500 52 1,580 37.0
WL A 4,800 34
BF | WK 450 1.4 186
TG TR 3,700 650
RENG IR 64 45
AT K 46,000 280 37,900
Wk K 45,000 200
CF | sk 1,100 5.8 34.3
A5 TR 27,000 2900
RFN5 IR 160 220
WA TFAK 1,600 37 1,530 114
WL K 1,700 29
CAM | —WRALERAK 1,400 17 528
TG IR 1,800 850
SEIGIE 810 1,300
AT K 1,700 17 1,240 53.5
WL K 1,900 16
CT | sk 1,800 4.4 1,080
5 e 1,500 170
SRF5 IR 1,400 260
WA TR 1,300 B
WIVEHR K 1,400 -
IP —IRALER K 11 <0.068
5 e 790 _
SEIGIE 11 19
AT K 950 17 1,260 2738
WL K 850 13
KP | —ykLpmsk 240 0.84 124
A5’ 930 220
RFG I 120 93
WA TAK 1,600 - 451 240
WL K 1,500 -
LVFX | ALk 400 - 66.0
TG 3,500
RFNG R 11,000 -
AT K 170 2.0 176
WL K 200 1.8
SMZ | ZRAFK 49 <0.21 90.1
A5 TR 200 20
RFG I 80 17
WA TR 340 1,300
WL K 340 1,200
TC CIRALERIK 69 12
TG 210 10,000
SEIGIE 97 7,600

¢ - 1ESurrogate) & O [T R MR 72 D I BE R R T,

DT L— g B 27 E iRl ZIRBEK T ORRESR
%545 & BF, CF, KP, SMZ, TC ® 5 W&,
70%LL_ETH 0 IEHIEIREE C—EDBREN T T
Wiz, CAM DOBRESRITH 183% T, TEMHTRAERIC &
DERERTNE < CTITRAKIRE XV @SvEEd R~ L
7

Fio. b TWEIZOWTHRBI O AR EL B
L. BE S OER VI L ) 2PLBFEREER R, YL
TBIRREATER Trawe SRFENGIERATER Towe. AEWDILEEEIR
B DERD, FEEDO Ru, Tawe Texee D %35
W,



£-5 ENBERAM 2R 28T AEERLORE

R all T raw T exc D
BF 90.3 1.6 0.02 88.7
CF 97.7 11 0.01 96.6
CAM 15.7 2.7 1.3 11.8
CcT -2.3 1.6 1.0 -4.9
KP 75.8 2.0 0.2 73.6
SMz 72.3 2.1 0.6 69.6
TC 95.2 10.4 4.7 80.1

BF. CF, TC %, Ruh® 90%% 8z IEPEBIRALERIC
Lo REBrESNT, BREONREAS L BF, CF
D Traw, Texeld 2%LL T E/NE VBRI EIZ L DbRrE
NEERREEE TRV Z EAVREN, D BAKEN
Z I DAENIRNEE R A CH D Z LRI X
iz, TCi%. BF., CF L5720 Thw 2 10%.

Texe D34 5% EIGIRS I E T L DBRED 15%FREH 5
Z bl

CAM 1 R 23569 16% &K < JEMHGIRAEIC K HB%
ENREELECTHD Z ENbhot, £72, CT X
Rauyi3~ A F A L 720 IEEGIEALERS (2 A far &SN
THMREIRoT, UL, T DONRT Y XR—D0D
FREEZ RS,

TGRSR E N X DREMEDBMRZ RO D720, ¥
FHE L IR RE D C ORI RLREL 2 Ky (Likg) %5
H U7, &l (LogoKa) & LTHE6IRT,

Ki = Cs/Cw
Z 2T, Cw: IIFREDIRE (ng/L)
Cs : BRERET DOPLE (ng/kg - dry)

SESREOFHIZ B0 | AVHTR. RENGIEDESE
PRIRFE LT, VATTHE L RRERE O] TR REIZZE L T
B ERE LTz, AREIZL VRO LogKaDIEIE, L
B D VOWEE L FIZRBRE TH T,

F72, LogKa L Bl EIHRTOBERE L L ThRES
NDEIGOBWRA -3 1Z” T, AVGIE T LogKahi K
L RDIFEFIHEBERICE DREEENRKE 8D

TR v & 2T DAL E ORI B2 B89 D hF5E

100

10 [ ]
O
g
& 0 1 2:! 3 4 5
o
g 01 ﬁ o
O £5iE
oo = ORFFE
0.001
logKd
-3 LogKa &BIHkEIGIRRFDOBREREL LT
FrE SN B EE D&%

i ohiz, RENGIETIE, BF, CF Z&< 54
BITHOWTUIATGIERER LogKa P K& K 72 D12 511k
STHRIC L DBREFIENRE < R HHEAARSNT,

5. E#HTZLXILREDRILKRIEBOTKOEZ
BT HRERGE
5. 1 REAE

FAIL, AR OIEMEGTRABE SRR E  (X-2) &
WA T 70, EFKUEGOMAKE Y MIZITT-
%, EERNCTEZHOTEBEIEA L, AHR, &
FHBIROBIEZ A ~—2 > b e —/WZ X 5 HKiER
TiTole, F7o, WHERERT N U AEIKRE E 7R
VAT &0 SESRIEFRE A LT,

SINTRREIO BRI, FERAEE OMEEAA BRI 4
H 3 U 7=k 25 4F 2 AICATo 72, 2 REHIRE Tk
B U 7= ik A S RS Loodratkk & Uiz, LAS I3H(]
IR U7z VB J 0 08T Uiz, ARZEE, fiE A& 6m3/d,
THUEIKEHH) 30%, HRT #9 8 I¢fil, SRT £ 16 H TiE
5 L7z, FAKERBR IR 206Vt L7 — K TE B
Do HTE G CERRE O FLRIL) 22T 1R,
TRALEK D BOD, COD, SS #2131 F 4 5.6mg/L,
9.4mg/L, 5.7mg/L. T, 25 DFREFRIL 96%. 87%.
96% Th-olz, T bOfEIL, EEEMGIRIEDET
KALERS L [R5 TH Y | AREGEOLBKEITEBRO T
KA & [F L~ )L Th o T,

5. 2 HEHEER

SINTREG & LTz LAS DA KB TAR K ONGIE DI

Z -4\ T, WA TAROE LAS Jl#E (C10, C11,

C12. C13. C14) 1%, 230pg/L. 840pg/L. 610pug/L.

420pg/L., 1.7pg/L OEFHK 2,100pg/L TH - 7=, #L

FRHZK D% LAS #2113, 230png/L, 840ng/L, 640ng/L,

330ng/L. 2.1pg/L DG FHK 2,040ng/L THRA FAK & I1FE

#6 EWHERE (Logkd
AHFSE B
R IE RFNGIE A5 TR ARG IE
BF 1.9 2.3 1.8 2.3
CF 1.7 2.6 1.2 2.7
CAM 2.3 2.6 2 2.3
CT 1.7 1.7 1.9 1.8
KP 2.0 2.3 1.8 2.3
SMZ 1.6 1.8 1.6 1.7
TC 4.3 4.3 3.3

FFECETHY . K 2 R OB TIIBRE Sz




F-T TEIEGTRALER SRR AE O ER L

TAKILEL T 7 & 22 31T DAL E OB B3 2 BF5E

RATK Wk K I7H(AT4) ZRALERK TURK
i o] 196 192 18.2 180 178
! (14.4-25.6) (15.2-26.2) (134-26.8) (12.9-26.8) (12.7-26.8)
oH -] 68-73 6.7-7.2 6.4-6.7 64-70 6.4-6.9
150 94 56 34
Bob [me/L] (87-240) (79-130) (1.8-9.7) (1.3-8.9)
75 45 9.4 9.4
cop [mg/L] (40-100) (34-63) (6.4-13) (7.1-12)
34 31 6.6 65
DoC L -
[me/L] (26-52) (25-46) (5.6-7.8) (5.4-8.0)
140 70 2,000 5.7 45
SS+MLSS L ’
[me/L] (82-250) (54-110) (1,590-2,400) (20-19) (1.9-7.6)
X 0.45
% - - - -
FEBIE R (Total) [mg/L] (0.15-0.69)

EB:TifE, TE:EE

1200

1000

800 -

600

LASIRE (ug/L)

-4 B/KIFETFED LAS 54 5
() NOHEEIZS LAS (C10,C11,C12,C138,C14) #EEDOAE

W2 Lot o, WATKEFNLHRLE KD
LAS OBEL HIZIER U THD Z EMBIAE SR L T
WRWED EEZ BN, AT N4 LAS L, AT1
TIX 52pg/L, 210pg/L, 210pg/L, 240pg/L, 1.7pg/L
DEFH T10pg/L & 720 | FRATEHIZK OREEITH LK
& < Pb L=, AT2 Ci, 7.8pg/L, 51ng/L, 80pg/L,
94pg/L, 0.3pg/L DA FHY 230pg/L, AT3 Ti, 3.5ng/L,
22pg/L. 39pg/L. 48pg/L. 0.3pg/L DA FHK 110pg/L.
AT4 T, 3.4pg/L, 22pg/L, 38ng/L, 62png/L, 0.5pg/L
DEFH 130pg/L & 72072,

LAS 1373y S 2 REfE D AT1 PIZEWTRE
WA L. WATAK, FREREHAKDIREED 1/20 LI &
7R ol ZURALERK D4 LAS #2E1E, 0.1pg/L, 0.1pg/L.
0.1pg/L. 0.1pg/L. ND O&EHY 0.4pg/Ll TH o7z,
TR D% LAS #EEIE, 0.1pg/L, 0.1ng/L, 0.1pg/L,
0.05ng/L. ND OAFHY 0.4pg/L T RALEK 2 1F1FE
[ CAECd 0 | WFREIREEIAYK 30 43 DIESRIRFIEN Tl
FREBL LN T E¥bhnote, £ A15IRDA LAS
JEEEIL, 290pg/L. 780pg/L. 1,070pg/L. 1,150pg/L,
12pg/L DEEHK 3,300ng/L CTHie A K, WILHR KD
REIGEVE TS 72, RENGIED% LAS REIL.

16pg/L, 96pg/L. 150pg/L. 220pg/L. 1.6pg/l D&
FH 480pg/L TH o7z, IEIBIRDS LAS BEIL,
10pg/L. 67pg/L. 110pg/L. 180pg/L. 1.4pg/L &Gt
9 370ng/L CHRENGIE L IZIEF TETH -7,

I IEMHIBIRAE 7 0 2281+ 5 LAS AffED
Z#) % M5 1R, 2 AKT O LAS (A +SS)
AR 100% & L2 BB TR, FI5RICET 58
TG ZFEIMNITR Lz, TiAZK & WK LAS
AMEIFZIER CTETH O I gRLErIC35) 5 LAS
DERETABNROA, AT T 49%, AT2 T 16%.,
AT3 T 8%, AT4 T 9% & WL ETeIZHEV VR E < Jdd
L7z,

TR, Bk TIE 0.01%, 0.01% & 72 I
VIR K0 99%LL EDFRE SIS Z L hvbiroTz,
TEMEGIRERIZ 31T 5 LAS AffEOZEN L 0 | AR
Rl DR AR R (BaiK, AEGTE, RENGTE)
DEFHL 2.6% ThH o7, 750 D 97.4%I TTEEG IR
IR0 pfR-REENTZbDEBEX NS,



TR T 7 22T D0 E OHIEENT I B 2 85
B5ZoIvw 23 L= A Ay 53 Sy 3l M SRR FAE
WA TR WL AR AT1 AT2 AT3 AT4 ZRALER K ASIWIN
8600 8000 260 48 23 15 2 2
5100 5200 6400 2100 1,000 1200 03 0.02
(100) (96.4) (48.6) (15.7) (7.5) (8.9 (0.01) (0.01)
LA&ClOCllClZClSCM DEE
AL mg/d
B . A
ey 69 N 4 e 6 FE: : S5
HE15E 260 AT 1060 RFGE 2 ()L oEe®
(24) (7.8) (02)

-5 JEMIGIRALER 7 1 & 2 |231F 5 LAS B D24,

6. EMEREAEIOER LMEMBGEERVEE
ERETOERIZHE T IEERBORERSSE

6. 1 WEAE

FHARIE, BRKIEDK) 2m DERAIEEA0.5m3), =7
L—3 g 020 7(0.5m3 X4 fi), ik E#(0.7m3)
THERR S N2 TRV IRALBRSEBREE & & R R
Z N U 72 SOEAE(10L X 4 48) O (AMLER S8R RE 1 4
WA T2 72 (M6 /), N AKRRBELLOMA TKZ E
AR 7 O TR G R SR E | OB A LT,
A15TR. BRENVEROBIKIZIZ A ~—a 2 ba—/Z &
LM RGERTIT o 7o, IEMEGTRALBRIERRISE L, A
TKE 6.8m3/d, 1HIEIRIERK) 38%, =T L— 3
%7 HRT K 7 WERE Ciilin U7z, FRARABR SRS &
VIR % B EEEE 35% TUNIN,  SOSHE I ZHR D T 5
X0 MR U, IR mIC B AERICAE LA
PIRRIZ X0 @ BEALEE U7z, FEAARALER SR EEE D& BUG
> HRT (349 30 /3 CTH 0 | HAFMBKD TITH 2 B
1o HRT & 725,

ibve ES AN 4 ik
® ATk | | ® |AT1]AT2]|ATs|AT4] | | @ —ygimsmi
(@7Lmin) e [J "
osm’ 05m? | 05m* | 05m* | 05m? o7m?

%G
v
A5 EEERAERREE AR5 8
FELOR SR J2 R [ 3 A K (300mL/min)
@ fi{knrKk®
1] @ {KLFKE@
(100
___________________ 1R [ JEiiNNUEE PNE)
i (0)
\ @ SURHREREFT LAY @ H{KLIEKD
[ (o)
Wil
#E'{twliise%ﬁé% (101)

-6 SEEBRAGE OB L AR AT

OIFTRVENT, HERERAA D 2 4 H DL ERGE L7251
TRATAK, #ITkiRHA, AT-1 JRAW. AT-3 {RATR., #
R HIK (CRALERK) | PR K D~@% 2 BRI
FRCERI L, ZAV TR L 7=k & S &AL
a ATy Rk e LTz,

TERBERSIAL., 77 ) Aa~fvy, TUA
n~Avr, Fhrurzzr b zavro s WE
E LTz, 2D 4 WYPEIE FAMLERAKICER E L, madEA
FHFE LIV aBhEHEINH L 2 L hfiE S

NTCWOMETH S,

7oV RRNA vy, TARSTAL VS, TR
T = 0L, BT AHHEARK(GF/B) T A LT Al E
Oasis HLB % AV EFEfhH L7=%, LC-MS/MS (2L Y
ST O L7, £, b7 ad oot HT A
HEARK(GF/B) T Al L 7= A% Oasis HLB % FV EfH

M L72%. 72T BER L L GC-MS 12X Y 70T
W7,
6. 2 TEHER

— B H T R A -8 1R, AREERIEED
BOD BRZEZHRIL 94% Th 0 | ARLEE OB E | I
TEMEBIRIE D E T MBS b [F L~ L Th o7z, it
Tk D NHeN,NOx-N OIEEEL, 21 20mg/L,
0.05mg/L L F T b Dokt L, —RMEKTIE
0.47mg/L, 18mg/L TH/ITib T L TV, F
7oy =T L—g X U7 IRATRD MLSS, 4355
Bl BEI VAT L SRT 13K 13 H Th - 7=,

TEMEGPEALBRSEERAE [ Ky OV AU SEBR AL 1 D &AL
B vt 2280 D EHEGSH 4 WEOHTHER & X7

WO, MATKDZ Z U 2ua~A v (CAM), 7
2u~A T (AIM), 7 h7ue7 2 KP), hU v



#-8 —OKEIHE TR

AT RV WITARYIN TURALVERK | EARALER K@

BOD (mglL) 150 140 9.1 -

DOC (mglL) 35 37 7.8 6.4
NH,-N (mglL) 20 21 047 0.04
NOX-N (mg/L) <0.05 <0.05 18 19

TN (mg/L) 33 31 20 20

TP (mglL) 3.2 32 16 16
K (°C) 16.8 16.4 14.9 13.4
1.2
u CAM
1 B AZM
M KP
08 BTC
o
9 06
(&)
0.4
0.2 L
. hwln
¥ ooy % & N D O B B
&fﬁﬁaﬁqﬁ &'&’&'&'@
R L R

-7 BEIEAHRS TG R

P ATC)DPREX, Eh i 1,600ng/L, 310ng/L,
950ng/L. 340ng/L T -7z, [X-2 1%, HATADE
SRS % Co 47 0 A D ESR T FAEE A C L L,
C/Co T/ L7z, CAM, AZM (%, #IibiiHiAK TRAT
AKIZHAK 10%EVMEEA R L2, =7 b—a ¥
YIWNTRED U, TRAEDK CTlEZ 24 1,400ng/L,
270ng/L & 72 0 HEAT/KD 0.88, 0.87 D% /R LTZ,
KA1 HISPEBIRAEIC L AR ERIT. ThZ
M 12%, 13%CThH o, KP 1, #ILitHK THiRATK
D0.89 R, =T L—a X NTRE D
L. “IRALEKCIE 240ng/L L 72 DA FAKRD 0.25
L 7pot, TC X, FRLHEHAK TITRA AR EIZZR T
EERL, =7 L—ya X 7NTRELBD L,
TRAEK Tl 69ng/L & 72 D IEATAKD 0.2 L 7r oz,
KP, TC OIEPEBIRALERIC X 2 BREHIT, N 75%,
80% T %,

FHARRLE FHRALE COEEL O IT, FWE L bl
BEAHET Iz DU U, HRMLER K@ T R ALERK
(AR E R AK) O 15 LT L 72oie,
AR Z 5 1F 2 EIEAFFRE=RIL, A5 HRT 2569 2
IRE A OFARBK @ TlE, CAM 23 84%, AZM 73 91%,
KP 7% 90%, TC 7' 88% Cdh~7-, CAM, AZM I,
TEMEBIRAEE CORRESR (12%, 13%) ICHh_ K&

TR 7 1+ 212

BT S E OHIEEANIC B3 A 0F5%
PRz R U AR K@ O EE T 220ng/L., 23ng/L
ThoTe, KP, TC &, IEMHEGIEALIIZIIT HERER
2 T5%., 80% T v, IEMEGIREIZ X V) iR %
SNGVWETIEH D3, JEATAKRD 20~25%IL 1K
WEKIZFRIE L TV 5, Th D IR KICERIET 5
KP, TC [T L) BICkrETH 2 LN TE,
HARMBEK@OOPEIL 25ng/L, 8.5ng/L & 7e~7-, &
7o, AL BT HEELEREZ, DOC BrEsg
18%IZHER KX 7l E R Le Z &, “IRALEKIZ

BEAF 9 DIRIFA I O T b e iBRE S B Wi
EWH ZEWTES,

7.  TAKUEBRREICETSHEEEORRERETM

T*ﬂﬁﬁi@ﬁm%ﬁﬁﬁf®®$@®ﬁﬁﬁ%
EHGNIT D720, TARRBETRRAKIZEE LA
71 DREFEAEARF-FETURMT > S gt i@ﬁ/}ﬂhﬁ%@n?

& 1T -7,
7. 1 S=EBEAX
7. 1. 1 TF/KUOESEEREE

-8 |\ZFRASICE A U7 FKERSERR S B O % 7R
T, FEBREEEIL, BANCEG0.5m3), =7 L— 3 v
% 7(0.5m? X 4 1), k&b (0.7m3) THERL S v D
TEMEG TR SRR E OB B, WD Ailhds J UKL
HAEE ZMAE DR O TH 5, AR E D
IR 1 RS U, BEA BRI AR SR
V7 el o BEE RS bmm, F & Smm,JE X
Imm) S S, AKEAOMFRRER] 2 R CRb A
IRZEALBR LTz, A& OUgEgEKIE, ATK, A
KL ALK L U, SREFRXIIAGEZK Z TR R ALEE L
TSR AGEAK & Uiz, BROKREIE, 2014 45 11 A 5
~6 HC, 24 REBEIERK & LTz, A X OUgEGEKD
KEHHTIE. DOC, NHaN, NO2N, NOs-N &
L7z,

ITFL—avBoy (ai8)

20001 B AiEK

—O0>
BRI

ERATK
O

EMRE
HBRALERKAE
10L

EEERERE
HRT=785

Waid HBKEFBIY

[4-8 FKALBHSEERELE

7. 1. 2 AFHIRERR L AREG TN
A7) DREFETER & AR T RHTIE. £-9 DIk

THOKO% Fa 7 AT G MRERRFR]IS: 96 Brfi] &
L, BREEAE TRRIC A X 0 % 1 VBT Offs| L T, i,



F-9 A X TR IR L AR FEBU T D 71k

HERA d-rR% EASH(6~THAER)
BB HASH 10 /IRER
A5 H 10 /IBEK
IR FERME 96 8%
IBEKE 5L
BEAR Hikkzt (1 B1E£H#K)
RATK
N W AiEK
BLERK SRR
B8 SR K B K Gt BR X )
R TEKIE 24°C
i BAHA 1685/ RS HAS RS RS
#aeH L
BE DOAMEL VR HHIT B OMIZIRR
AR EREREE D50%LL EEHE
ARAT fE PP B B A
RNAjH & RNeay mini kitlZ&Y 1{E{AEIZiH
RNAZR# D SR 2 FIIBRERDI0CHE1DISEE
BIRTFRBERE RS —4 Y — Miseq(v3 150cycle)
cDNASA IS FBERAEE [Truseq Stranded mRNA Sample Prep Kit

iz L7z, RNA X, RNeasy Mini Kit (Qiagen)
Z I THI L, [AIRRER X D 10 By D—#i ARG LT
1 BRERIX 1 eRc & 1R E L7z, £ LT, TruSeq
Stranded mRNA Sample Prep Kit (Illumina) T
¢cDNA FA47F V&Ml kit —r o H—
Miseq (lumina) ZHW, <7 KU —F (v3#
FE, T5bp X 2) THIEREAZ IS L7,
7. 1. 3 T—3#H
F—AEHTIE. 'L =g (BRI
GERTT — ZFEATILR) 202K U7, HEERLA S50
SNiz FASTQ 77 A NVET v 7r—RKL, £TDY
— Rz, Sickle % VT Quality A =27 20 %##
HELTRY I 7 L, €O%, ITlE, . Ao 3
7 N—7125313 T Tophat-Cufflinks fi#f /34 77 A
WCR DT ZFAT L, AX IS ) b EOBIFONLE
LIEEAHEE L, BEFREELFE LT
EETREEIL, > —7 v A &7z cDNA W ofk
HEBETORIOW G CHIEL/ZETH S, FPKM
(Flagments Per Kilobase of exon per Million reads
mapped) T# L7z, ALY/ AESICHEED Isoform
DHER SN ETX, £ s D FPRKM Ofnz ke, 7
Jhbo 1 ST 1 BIATFERDE DT,
FPKM =0 L R 5 BIE D o122 Enh, B
BUERIL, dRX EBEXOZNZNO (FPKM+1)
D ME LTz, £LT, BIREHEX T, [HRXE L
TRBUGED 3 f5LL B, F72iF 18 LT IC R o1l s
F& ., TOFEGEXOFRLERLTL LT,
HEE SN BIn T O PRORER R E2 155 726,
A 270 Refseq mRNAWEHZ Sk L CHAFRI MR 27
(Blastn) % %17\, GeneSymbol % {15 L 7=,
NCBI D A X 71 DBAsA-T—FZ = A0 b I THERE

TR v & 2T DAL E ORI B2 B89 D hF5E

ENH4-N EINO2-N
CINO3-N
=20 20
=2
[eT9 —~
E 15 515
u E
2§ 10 E 10
e (@)
(@)
M os S5
i
s 0 0
X X X X X X X X
B - o B je oE H
< 0 R EF < 0 =
B R K B R K
= =
-9 3Bk NH4-N. NO2-N,

NOs-N, DOC )%

EHSCEE SN o T2, BB OREREIL.
Uniprot-GOA IZE &I N TS, b F®D Gene
Ontology (GO) 7—4 ~_—RZ 29%FH L7, ADIZ,
BRI TFOEHEASN 2, & DU 77 L AT —
/7 > A (Refseq Protein2®) (2%} L CHARIMEARZE (Blastx)
BiTolz, £L T, ENENORET &R bAERIMED
EE RO Refseq ID 12k} L72 GO %, ZDB{E T
DOFReL LTz,

BARFOBREORFHRITICIE, FEFHEITERSE R 3.2.0
B LU Excel i L7z, HIREXOIEHRLBRT
WZDOWTC, REDOKRBICB 5T 2 BIn T3 A EICZ%<
GENTWDHEH% Fisher OIERERERRE THRIE
L7, s 7FHEEIL K = < Biological Process .
Molecular Function, Cellular Component @ 3 f&iZ
Ky ENTWBER, 2D HH Biological Process B
& Molecular Function BEOEREZ %15 & LTz,

7. 2 ZEBRER

7. 2. 1 KESWHER

[X-9 1%, KD NHoN, NOrN, NOsN, DOC
BETH D, IEHETRAE CR L IH STz 7z
D, WAIAKD NHaN IREA &< 720 TV e, AT
IR A K FRAALEEK O NH4-N 21T 18.8,14.0,
4.9mgN/L Toh-o7-, NON AL, HALEKD
0.17TmgN/L 23 KT, IEFREE R 5D 2FIG X
Ko 7=, DOC JREEIL, TEMEHGTEALEET T2%(K T~ L
72, R CIIES 62 5K FiEA b oTz,
7. 2. 2 EEFREMRAER

Miseq 22HH1ENT2 Y — T, 1 o7
H1=0 1,341 T~1,902 TR CThHoT, AX BT ) A



#-10 Rl R S i@ n 2

ER®DBiological
BELE [ AFHERIZERD [ProcessDGOA
BIEFD |RefseqhxisLiz |ff5Sht=
ey BELUEIE BELUEIE
FF i 18,100 15,590 (86.1%) 11,676 (64.5%)
fia 25,051 20,944 (83.6%) 15,227 (60.8%)
A 25,389 21,361 (84.1%) 15,847 (62.4%)

vy B 7SN — RX7 OElE
72

#-10 1%, lg&sR 0, it S o BIm FE O TH
Do AFNGT HET1HBICOE 1 8IsFL LTHE
L7z 2 A, BTN 1 7 8 T, fholEas Tl
#1275 b THE DB T DG b AvIc, FRIRMERR DN 5 1%
8 FILL EDOBIG T, A X B D Refseq mRNA F721%
t k@ Refseq Protein 2%} L7z, E k@ Biological

13K 87% Tdr >

Process ® GO 2315 SN @nTOEIEIIH 6 HT
HoT,
X-10 1%, HEA X D, FIEEHZB D, RPRXIZ K}

T HBRBEXORBEIE G TETH D, HEAF DR
BIEERR R 50T, TP CIE. WA TR, B AiEK,
HRLIRARE X ONRIZH LT, fECiE, WATAK
BREEIX TE <\ WD AUEKIREE D T T /KBRER X 0D
ST U, AEARALER KRG X D A 7K g 5 X
LRRBETH -7, M, #lE RN T /KIRIE X
TEL | WAEK & RNBKIRETZ X O 2o Tz,

4-11 13, WA &0 ORBETRIZFETH 5, HEA
X7 OFRBUEEN B TEUL, TR, #, HonwTnd
HEA Z IR b 2R LT, ARIARALER KRR X Ot
A BT DR & EDOFEBUEEBASFHUT. 7 A KIREE
X & b U Cdd LT,

YRR OFREA TR T 5720, FREXICONT,
FHBEEEL A O PIREOHRE (GO) 2 H 7 515
FPELEFENTOVDNENERE LT, A TR
FEIX T p<0.01 THE &72~7= GO 1%, GO DRtEiEiE
2B 5 2 E O GO 2362, 4FE (reproduction,

reproductive process) , ¥z (developmental process)
R3f (metabolic process) | Ji% (response to stimulus)

425 (immune system process) . fti &5 EH (binding) .
fitlVEH  (catalytic activity) . = DOMUIZ/HE L2, <
LT, BHEIRG OB, HERE TOEY
BRI R A~ T,

[-12a [ ZHED IR DOFEATHE R TH D | Biological
Process ® GO Z# A L, 7D, FIRHENX THRILH) 2
R LTCE s FOEETH D, [X-12b 1Z Molecular

TR 7 1+ 212

10

BT 2L E ORI B9 D AFZE

| Bt® oET |
&
Erd
S
H_,
11
)
i
s
iy B S - = —
R PR PR S PO s N st IR oot AU s IO s PR
* X X % ¥ X ¥ % X
= g i = e i [ g i
< 0 =) < by = < 0 =)
L 2 o LS 2 ® | K R %
L] L2 =]
FFF A iR g
[4-10 SHHRCHEA #1325
WRERIXIE A & F DI BB AR 15
| Bt® oET |
EE =D N =N ==
*% X X % ® % ¥ % X
[ g ] = el i [ ] i
< | Q2|0 <]|9]
= 2 o ES 2 ® | K R %
L] o2 o
FFF Ak i i
Bd-11 scRIXHE A 2 71255

WRiTE DX A & 0 DFEHE B R

Function DR TH 5, WA F/KEEFEX TIE
Biological Process ® GO 23 28 ¥R L 7e -7, &
FEIZBRE T HHEREIX 2 DH Y | F DOFBIEENER 7L
X, WAEKIBEX Tl U, AL KIREE X Tl
EE L7 < TeoTTe, ERIOBETTHL &L A
TKRERX T, WHOWH < ELEEO~—h —8s T
& L TaI5 5 vitellogenin 1 X° choriogeninH MD%H
B/ LA LT, BEln RO NG b, AT
IRDIEFEBERE DOIAR T FBU RIF T N3 uens < BLE A
I, TEMEGYERS K OB TR T2 2 & AR T
ER
A TR X TlE, FZEREOMREICR 28
FHEH ”T@Jﬁ)ﬁ DAV, WD AilKEs O AR
IKERFE X CIIEE I D e oz, RSBhEOHRE
BT 5% ETB%@ T, B T/KIRER X CHRBIZEH
BFEP RS E o TofielE, BRI 7 kX
(oxidation reduction process) TV, Wb AiEAK,



TR v & 2T DAL E ORI B2 B89 D hF5E

[ @FATK amz@K o BENEK |

FRNE (A4 | ®AO

H5E multicellular organism reproduction i‘. *
binding of sperm to zona pellucida A® *
ventricular cardiac muscle tissue morphogenesis [ ] *
sarcomere organization o *
mesenchyme migration [ ] *

FiE skeletal muscle thin filament assembly [ ] *
neurogenesis [ ] *
cardiac myofibril assembly [ ] *
cardiac muscle tissue morphogenesis [ ] *
oxidation—reduction process oA (@ * |*
unsaturated fatty acid biosynthetic process [ ] *
protein folding in endoplasmic reticulum [ ] *

Rt sterol metabolic process (® ] *
unsaturated fatty acid metabolic process [ J *
alpha—linolenic acid metabolic process [ ] *
linoleic acid metabolic process a * |%
response to ethanol (o] * *

e cellular response to antibiotic (e] * *
ATF6—mediated unfolded protein response [ J *
response to testosterone Qe *
muscle filament sliding Q [} *
cardiac muscle contraction Qa e *
negative regulation of protein homodimerization activity [ J *

Z0H transition between fast and slow fiber [ ] *
heart contraction [ J *
actomyosin structure organization [ ] *
actin filament-based movement [ ] *
regulation of the force of heart contraction e *

0 5 10 15 20@40
e = 1RE
HEEEEETFHE) g
=]
[X]-12a Biological Process WER R O*T, Fisher OfE T p<0.01
| OFEATK amsBk oiBpREK |

LnE  |#Es | ®4A0
iron ion binding oa * ik [k
calcium ion binding oal ® *

EEER heme binding * % %
fatty acid binding L] *
L-ascorbic acid binding I *
ATPase activity *

5 4 P stearoyl-CoA 9-desaturase activity ae *
sulfotransferase activity ] *
2-oxoglutarate—dependent dioxygenase activity [ *

0o 5 10 15 21940
e BRE
HIREEEE T (E) g
o

[X]-12b Molecular Function

MREREFDO*IL, Fisher OfE T p<0.01

[K-12 A 5 T 350 TR AR AR L 72 - ToHshE 8 & AU GO BUS B T3 2L

TRALHK R EE XTI BB R T B B LT b D
D, FBEEREFEIL 01T benoTz,
RABIEOMOBERE b AUBLEIE A8 5 = & THREZE
B R RN LTz, B ORREIC R 2 B
FDIH, MHRNVELTHDLT A BAT B ~DIE
(response to testosterone) |ZRHT 2@ s 113, iP5
7K X CRBIABE S A Lc, Eofo
MHE L U ClE, AbikiEDTE YV EE) (muscle filament
sliding) (ZBE3 28 a723, A F/KEEX T <

ZEE LTV, D AiEKIgEE X TR LTz,
Molecular Function Ti&, it A FKREZEX T >D
HEREDNAE & e o7, WA T/KIREE X CHRIAERR
FNE Do TR ITE A 4 & DOFsA (iron ion
binding) BELPINL T T LA A2 EDFEA (calcium
ion binding) Tohotz, W T hA F 2 EDFEEIC
BEE U 72 A BB S T O L, ALBhEFE Tl L
7o MREAER CTlE ATPase 151 (ATPase activity) (2
BEE U728 R 72032 <. ZAVH D Al /KRR X T

11



TR T 7 22T D0 E OHIEENT I B 2 85
| OFRATK afb2ik o BFELEK |
LS [HEER ®AO
HE skeletal muscle cell differentiation ae *
oxidation—reduction process (] [ ] *
cellular nitrogen compound metabolic process A @ *
e nucleobase—containing small molecule interconversion [ ] *
nucleobase—containing small molecule metabolic process [ ] *
thyroid hormone generation [ ] *
creatine metabolic process [ ] *
response to hypoxia a e *
s response to cAMP P J * [k Dk
= cellular response to reactive oxygen species ae *
response to tumor necrosis factor a0 *
negative regulation of endopeptidase activity Vo J *
cell-matrix adhesion AGD * *
tracellular matrix disassembly A0® *
) ex
Tt regulation of cell death a0 *
activation of MAPKKK activity a0 *
digestion a0 *
o 5 10 15 20940
ey 3 RE
HMEEBEETFHE)
wmR
[X]-13a Biological Process RERED* X, Fisher DE T p<0.01
| OFRATK afb2ik o BFEUREK |
LhissE  [Hhe | @A O
calcium ion binding o) [ ] *
A chitin binding [ ] * Pk |k
R selenium binding A® *
fatty acid binding [ ] *
creatine kinase activity [ ] *
ARIRAE MAP kinase kinase kinase kinase activity ae *
ZDith serine—type endopeptidase inhibitor activity 0 @ *
0 5 10 15 20940
- BE
HIMEEEETFH{E)
EEES

[%-13b Molecular Function
-13 M A & sl B TR T /KERER X CHE & 72 o 7o HEE

L7,

[X]-13a, 13b [ 2 & 1 DD GO FHTDFER T,
Biological Process & Molecular Function ® GO @ 9
HUMA FAKIREX T p<0.01 THo72bOO—ETH

5, MAT/KIEFEX TiL, Biological Process T 17
RENAE & 2o T, TN FKIREX CREZZERR T
Bnginoic HAL 2 e, BBy me R L EHR
LB OHIETOIREH (cellular nitrogen compound
metabolic process) T o7z, FHBIED 6 HERED
T, FEBEER S EIIR AR, FALEKE

BT L7z, WA TKIREEX T, JSEBED 5
HIEVERE E A~ D MBS (cellular response to
reactive oxygen species) EIn T IZEENA HALIZH,
T A KRR X & PRV KR EE (X CIIAEN I A 5
72772, Molecular Function Ti, A F/KEREEEX
TTHRIEPERE LR ST, 2OV T AT
L OREE7RE 6 HEREIT, D Ai/KIEER X COs B EhiE

12

BERE Ro*%, Fisher O#iE T p<0.01
B L ALFLEFE C ORBUEER S O

{5 FEDBAD LTz,

[X|-14a, 14b (IHEA X5 OHED GO FEHTOFER T,
Biological Process & Molecular Function @ GO @ 9
HUMA FKIREEX T p<0.01 THHo72bL0O—ETH

5o TN F/KIREERX CliL. Biological Process T 47 1%

RONHE L RoTo, BEEEEEFHDPRbZ-T
H‘é AElL. /o7 O (small molecule metabolic
process) T, b AuE/KEEEE X CHEEZTIEIR AN
D U7, REBEOMOMEREIZ DWW T H, s A1
TKIREE X CHRBEEE S D LTz,

HAHMIE DA (xenobiotic metabolic process)
E R EISEOMTIZ BT DRETH D | F G
FE CYP1A 72 & GTe, Z ORI, WA T/KIREE
X T 7 EOBS 2 FBEE) L7, FARLEKIRTE
XC 2 fEHD L,

FE%EQ@H%ATK%@EE“@ 8 O@*%%A‘ﬁﬁ%\éfﬁa“@]
ZeoR LTin, W AI/KIEEEIX TIEZ DN 4 S OREE
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| ®fATK a@z@K oiBFMEK |

IThnE  |#Es eao0
FE aging [a® *] %
FiZE, IHE  |tissue regeneration |(. ik ik
small molecule metabolic process [ J *
oxidation—reduction process A L * *
cholesterol biosynthetic process [ ] *
lipid metabolic process Iy * *
cellular lipid metabolic process ® *
[t steroid metabolic process ® *
nucleobase—containing small molecule metabolic process ® *
APC-dependent proteasomal ubiquitin—dependent protein catabolic process [ *
isoprenoid biosynthetic process ® *
nucleobase—containing small molecule interconversion ® *
fth 1 58 HE (£ 254 RE
R EB 5 [xenobiotic metabolic process ae *
cellular response to starvation *
cellular response to organic cyclic compound -» * *
response to nutrient ® *
e negative regulation of cytokine production involved in inflammatory response * Dk K
response to purine—containing compound *
cellular response to cholesterol *
response to magnesium ion *
negative regulation of platelet—derived growth factor receptor signaling pathway * Dk fk
SiE antigen processing and presentation $ *
peptide antigen transport *
mitotic cell cycle ® *
extracellular fibril organization *
protein heterotetramerization *
positive regulation of vascular endothelial growth factor production *
ZD1th cellular ion homeostasis * (¥
spindle checkpoint *
cell-cell recognition *
virion attachment to host cell *
negative regulation of protein import into nucleus * k(%
a0

0 10 20 30 40 50 60 —
SEEWEETHE) g;

[X]-14a Biological Process MREREFD*IL, Fisher OfE T p<0.01
| ORATK a2k o fBiFmEK |

FaE  [HEes |

>
(@)

[ o]
[ ]

iron ion binding
peptide antigen binding
mannose binding
coenzyme binding
#EE1ER cofactor binding
chemokine activity
oxygen binding

retinal binding

retinol binding

oxidoreductase activity

ribonucleoside—diphosphate reductase activity, thioredoxin disulfide as acceptor
L—amino—acid oxidase activity

i b¥4E A monooxygenase activity

sulfotransferase activity

vitamin D 24-hydroxylase activity

uridine—diphosphatase activity

Ceese

3] 5
..g >
[ N N ]
[
¥I% X ¥ % ¥ % XK |[¥ %X X ¥ %X ¥ % % ¥ |@
*
* *

[ )
>
O

ZD1th ICAM-3 receptor activity )
0

5 10 15 20 —
SEEEET R E) g;

[%]-14b Molecular Function e R oO*1T, Fisher OfE T p<0.01
X-14 HEA X HHENTBOTHRA FKRZEX THE & 7o 76— & ELEBE CORBIATRE Ok
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FEBIEENBR 7500 0 (B2 o7, SaERhEOB(R
F b W AEKIEREX THREZH N AL ol
ZTOMIZK Sy LeBE I, BADEYP A 70

(mitotic cell cycle) BhE DR 125 11 {EZSE) L7223,

TR 7 1+ 212

B DALEWE OHIBEANTIZ B 2058
1 BEREIE. WD Sk & AR ALK IR EE X TR B B
I FED 0 f 72 o T2,

[4-15a, 15b [df A & 71 DD GO FEHTOFER T,

Biological Process & Molecular Function @ GO @ 9

W AR, FAALEDKIRER X T 1 ELL RIS LT,

Molecular Function T

75 WA FKBEFEX T p<0.01l THLZHLDO—ETH

I, 1THEED A E & 2o T, (;|L7\T7J<H/§@§[:“C“ I. Biological Process @ 56 ¥

Zoo b, KE1EM 6 BERE. A ER 3 BRE. T fth Hb# Tholo, FBIZHEE L7BEREIZ 5 2H Y |
| ORATK a®BzBK oiBFMEK |

LRI |HEER ®AO

45l K8 |resolution of meiotic recombination intermediates 5 *
aging [ ] *

FiE organ regeneration (] *
organ development * ik

SeE D s'keletal muscle Fissue regeneration t *
tissue regeneration * ik
small molecule metabolic process oA ® | |
oxidation—reduction process Q@ [ ] *
cholesterol biosynthetic process [ ] *
lipid metabolic process ae * ik
APC-dependent proteasomal ubiquitin—dependent protein catabolic process [ *

R glucose metabolic process L) *
steroid metabolic process * *
arachidonic acid metabolic process 2 * ik bk
isoprenoid biosynthetic process @ae *
canonical glycolysis () *
ftis1 1485 (2184 8E)

K, Z  [xenobiotic metabolic process ae * Dk Pk
response to nutrient ae *
cellular response to starvation *

[ee=3 negative regulation of cytokine production involved in inflammatory response * bk
response to purine—containing compound *
response to oleic acid *

B g humoral immunel respohse mediated by circulating immunoglobulin ; *
negative regulation of immune response *

RIE antigen processing and presentation “ *
mitotic cell cycle L] *
cell division L] *
mitotic nuclear division o *
G2/M transition of mitotic cell cycle [ ] *
chromosome segregation [ *

Z0H regulation of ubiquitin—protein ligase activity involved in mitotic cell cycle [ ] *
cell-matrix adhesion [ ] *
positive regulation of ubiquitin ligase activity during mitotic cell cycle [ ) *
CENP-A containing nucleosome assembly { ] *
mitotic spindle organization { ] *
fth 101 8E (2204 8E)

0 10 20 30 40 50 60 m
= RE
RELHEETFHRE =
L]
[X|-15a Biological Process FRERERD*IX, Fisher O#E T p<0.01
[ OFATK a®@2@Kk oBiEMEK |

Lrn%E e | eAO
magnesium ion binding ] *

" heme binding [oN[ ] * Dk 1%

faa R peptide antigen binding @ o *
cofactor binding [ *
L-amino—acid oxidase activity oN J *
monooxygenase activity o * {k |k
sulfotransferase activity @ o *
malate dehydrogenase (decarboxylating) (NAD+) activity ae *
histone serine kinase activity ae *

i 4E AR ferric—chelate reductase activity ae *
oxaloacetate decarboxylase activity ae *
oxidoreductase activity, paired donors, with incorporation or reduction of 02 QA *
malic enzyme activity ae *
creatine kinase activity ae *
carbonate dehydratase activity o * {k

0o 5 10 15 21949
BE

X-15 MEA X IV THIRA FKREX CHE & 7o 7o iie—

RBETERTHE) oy

[¥-15b Molecular Function  #REHHFDO*IE, Fisher DfE T p<0.01
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2B DI BUEEN B0 T AR A K IR R X TR
D UTe, REBRED 5 /N0, T /K
#& X CHRBULTNRS T R b Z 0o T2 iy, 1 AiK
WREE X T L7z, REHBEOMOMRE S . BERgHL
EENE SR A1 KREE X TR Uiz, R &S
BEDOWFIIET DB E ORENL, 1 AKIGEE
X CHBIZBEE R FEOME T L7223, 0 i b
Mol HEBHEOKREDFKBIAEREFEIL, A
WAKIRZEX T 0 iz o7z, EOMTIX, AARESH

(mitotic nuclear division) RCHifE53%4d (cell division)
7e L. I OHISIIZ BIMR L 7= HERE DIBIR 123 % < 258
LTWe, ZRBIEIWTI b abAilak & HEARLEKIR
X TIT LEUT 72> TR Y | IEHEHIELEETZE D
HERE~D BN L7 % 2 55, Molecular
Function Tix, E1EH T 4 BE8E. ARMER T 11 #%
ROHE L Rolohy, HBZEENRA I E
FETRD LTz,

[X-16a, 16b (IHE A 5 5 DD GO T DFEF T,
Biological Process & Molecular Function ® GO @ 5
HURA FKIBREX T p<0.01 THo72HL0DO—ETH
%, TN F/KEREFZIX Tl Biological Process T 50 f&HE
WHBE Lol AFRRLHIEICEE L - O8Is
X, W AIBKIREE X CIIRBAET N bR ko,
AW QNN SRl v Bl 1 (A1 ST = e i N el £ I )
BB T OIBIEEND L h - 7o, ARHBIEH T 22 FEREDN T
AN TFKBEBRX CTHEE 72723, W AIEBKREFRIX CTlL
18 HERE CHEBEEN N A e  Te o 7o, IEBIE Tl
HRBUEENBIR T EN S D o TSRE TR LA b LA~
DM (cellular response to oxidative stress) &
FY~DIHE (response to toxic substance) TH Y .
WIS IS A /KRR X TR B ENR R 7400° 0 &
7ol, WA T/KBEEX TIITIEME CHDH 7L H
T DR (gluthatione metabolic process) A &
Ll TV D, BIEA P LABEL TV L
%% 55, Molecular Function Tl 23 H#RENA &
L7020 | I b RBIEENBE T BN E Do TR TR AL
KFE~DFES (carbohydrate binding) T 7z,
Molecular Function OFREITVNT IS 1D AiE/KIEEE
X CHBIEERR B LT,

[X-17a, 17b (2 A X ORD GO FEHTOFER T,
Biological Process & Molecular Function @ GO @ 9
HURA FKIRFEX T p<0.01 THo72HDODO—ETH
%, Biological Process ¢ 36 #EEN A H & 72> T e,
A T IKBREE X Tl & BBV BEIR 7232 0o Tt
I, BLETT T n A ThoTe, IGEBETIE, Y1

TR v & 2T DAL E ORI B2 B89 D hF5E
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Mg THIE SR D YT T LR
(cytokine-mediated signaling pathway) (B9 2% 1&
AR EoTe, FIEBETIL, WA FKIBEX TR
2% (immune response) % 51p 6 HERENS A E TH
S72H, GO BIOFBEEES L. W T vb g
TGIRABROH TR L, W AIEKIEERIX C 2 LT,
AR KIRFZ X T 1 {EHLL T & 72572, Molecular
Function ® 19 OERRITNT LS, 7D AIE/KIEEX T
FEBUEBEAR 75008 0 i & 72 5 TUiz,

WA TARNE T 2 AW L TR TR CORE
IR OIS A BT~ 5 7= 00, Adif, 6, 1R,
IR, IE, DD 6 SOBERESFHIC OV T, [X-12
~17 (TR LTz GO BIDREHRLERn T He aat L,
B-18 13, TN EHLDBERESIIAIC DUV T DRBRER X DFE
REEBRE T TH D,

AEFHBRE O BIA RS 11, A T/KERER X Tl
HEDNTE, HEDRK, MEOHE TR S iz, HEDIE T
(THAARRLEKBRER X T 0 Al L, thoolifds Cidm
A1E7KIEFE X T 0 fliC 72 > 72,

FEEERDE O BT UL, A T/KBEEZEX T
X, HEDOHFE, MO T < AKX TR
L7z, MEOHECITAAEE KR X CX S Lz
23, O & Tl Liedo iz,

RS BHEDOFBAT RS UL, TEA T/KIEEFEX T
THELHED EH 5 HHITE < Wb Hil/KIRER X Tl
L7z, HEOHECITHARLHKIRZEX T 2B L
25, O & Tl Liedro iz,

B B DR B BE A 0T, A TKIREEX T
E HEEHED EEH BIHTE <. 1 AKX T
DL,

S B O R BB 70T, A FKIREX T
13, MEDRNTZ <, WAIK, FRLHEIKIREEX T 1
ELL T2 LTz,

Z DM OBEREIZ B L 72 B BIZEE (SO, i
AN TKBEFEX ClE, HETN, MEXMECEo o7, FHL
FERER T EUIER ORI C L 597, AIEAK, K
KK FR X C 10 fELL RIS Lis,

8. &

8. 1 HFEWNRILEMELZTONHHE
BRI L E R IR E LT, WIEROYF

IRRVERK UZFRIE L. KA B AERE Y 2 7 28

REWHREMEDNER SN TV 10 WBEA®RE LT, £

72 PRTR X SRWEHIL, /=17 =/ —/L (NP),

At-F 27 FNT = ) —)L (44-0P) & Zi 5 DRHEWE
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| oRATK a®zi@k o iBfFMEK |

LTHAE [HER |
5B maternal process involved in female pregnancy r
ovulation

se5m inner medullary collecting duct development
glial cell migration

small molecule metabolic process oA [ ]
oxidation—reduction process [ ]
cellular nitrogen compound metabolic process

arachidonic acid metabolic process

lipoxin metabolic process

Rt cyclooxygenase pathway

glutathione metabolic process

steroid metabolic process

lipoxygenase pathway

leukotriene metabolic process

1244 BE (£ 2288 6E)

KR BE blood coagulation, intrinsic pathway

cellular response to oxidative stress

response to toxic substance

response to reactive oxygen species

response to stress

Ras protein signal transduction

regulation of I-kappaB kinase/NF—kappaB signaling

e regulation of Ras protein signal transduction

response to water deprivation

response to thyroid hormone

cellular response to peptide

PERK-mediated unfolded protein response

negative regulation of blood coagulation

negative regulation of hydrogen peroxide—induced cell death

negative regulation of oxidative stress—induced intrinsic apoptotic signaling pathway

negative regulation of apoptotic process @ o
extracellular matrix organization L
positive regulation of apoptotic process [
L]
0

>
o

ooo..-g ©®g000

negative regulation of endopeptidase activity
ZFDith glycolipid transport

negative regulation of growth of symbiont in host
positive regulation of urine volume

positive regulation of renal sodium excretion
regulation of mitochondrion organization

O@* * * * ¥ X * ¥ ¥ [X X ¥ ¥ ¥ X * ¥ ¥ * * * ¥ %% * K K X K ¥ X X * ¥ |¥ X% ¥ |@
>

10 20 30 40 —
RRLBEETHE n

[X]-16a Biological Process e R O*T, Fisher MfE T p<0.01

[ ORATK a®adiBk o EEREK |

LtnE  [Hees | eA0
carbohydrate binding [ ) *
receptor tyrosine kinase binding [ ] *
hormone activity [ ) *
N NADP binding [ ] *
wafem hyaluronic acid binding [ ] *
ciliary neurotrophic factor receptor binding [ ] *
chemokine activity [ ] *
K63-linked polyubiquitin binding [ *
13-prostaglandin reductase activity [ ] *
15-oxoprostaglandin 13-oxidase activity [ ] *
isomerase activity [ ] *
cysteine—type peptidase activity L] *
malate dehydrogenase (decarboxylating) (NAD+) activity [ ] *
oxaloacetate decarboxylase activity [ *
AR forn.'late-tetrahydr'ofolate ligase activity [ ] *
malic enzyme activity [ ] *
methylenetetrahydrofolate dehydrogenase (NADP+) activity [ ] *
methenyltetrahydrofolate cyclohydrolase activity [ *
aldito:NADP+ 1-oxidoreductase activity [ *
aldo—keto reductase (NADP) activity L *
glutathione peroxidase activity [ ] *
glutathione transferase activity [ ) *
Z Dt cysteine—type endopeptidase inhibitor activity |Q [ *

o 5 10 15 2I[®°4°

REEDEEFR(E Lp

[X]-16b Molecular Function BREFEFDO* X, Fisher DE T p<0.01
16 HEA Z IR W TIRA TAKREREX CHE & 7o Toifie— & & UELERE CORBEH R T OEL
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o

| OFEATK a®ibsik o BiFMIEK |

Lt [Heae | @20

HE positive regulation of astrocyte differentiation L4

oxidation-reduction process Oa °

protein folding A L4

arachidonic acid metabolic process

L-phenylalanine catabolic process

proteolysis involved in cellular protein catabolic process

tetrahydrofolate metabolic process

e hydrogen peroxide biosynthetic process

lipoxin metabolic process

melanin biosynthetic process

angiotensin maturation

lipoxygenase pathway

cyclooxygenase pathway

hydrogen peroxide catabolic process

leukotriene metabolic process

MAPK cascade

positive regulation of tyrosine phosphorylation of Stat3 protein

cytokine—-mediated signaling pathway [ ]

JAK-STAT cascade [

cell surface receptor signaling pathway [ ]

response to gamma radiation [ ]

response to reactive oxygen species L]

response to herbicide ae

cellular response to interferon—beta [ ]
[ J
[ J
[

2

=]
...

R, &

515
.-

PERK-mediated unfolded protein response
interleukin—6—mediated signaling pathway
negative regulation of oxidative stress—induced intrinsic apoptotic signaling pathway
immune response
defense response to virus
S G typel .l interferor? signaling pathway .

positive regulation of leukocyte chemotaxis
negative regulation of innate immune response
regulation of innate immune response
negative regulation of inclusion body assembly
ZFDith negative regulation of endopeptidase activity
positive regulation by host of viral genome replication

R K IR K K K K K IR K K X K K K K K K I K I K K K K K K K K K K ¥ K ¥ I¥

° [ N N J
e..

[ ]
>
(@)

10 20 30 40 —
RREBEETHED g

[X]-17a Biological Process RRERERD*IX, Fisher ORE T p<0.01
| ORATK a®ailk o BEFEREK |

s |#eEs | ®eAO

proteasome binding

Hsp70 protein binding

chaperone binding

ciliary neurotrophic factor receptor binding
#HEE1ER diacylglycerol binding

Ras GTPase binding

CXCR chemokine receptor binding
chemokine activity

RNA polymerase binding

cysteine—type endopeptidase activity

L—amino—acid oxidase activity

13-prostaglandin reductase activity

e e R 15—oxoprostaglandin 13—0>l(idase aclti\./ity
formate—tetrahydrofolate ligase activity
methylenetetrahydrofolate dehydrogenase (NADP+) activity
methenyltetrahydrofolate cyclohydrolase activity

aldo—keto reductase (NADP) activity

o000 0O [ XN J
[ J [ J [ X N ]
[
¥ KX X % X X X ¥ X% %X X ¥ X ¥ ¥ ¥ %

20k Ras guanyl-nucleotide exchange factor activity
serine—type endopeptidase inhibitor activity

DSESE
[ J

[
>
[¢]

0 5 10 15 20 —
RREBEETR(D) o

-17b Molecular Function e R oO*1T, Fisher OfE T p<0.01
[X-17 M A 2 IV THRA FKIREZE X THRE & 72> 7o ihe—% & AP FE CORBILEIEE D21
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B DALEWE OHIBEANTIZ B 2058

| mEATK oB28K oEEREK |

| mRATK 25Kk OBFDEK |

| mAATK @@5ik oBFMEK |

25

& 6 & & 200

oS N 20 N

I} 1} 14 150

a4 T #y

w3 i i@ 100

& 10 &

B2 m B

x 0 X O X O

@ BREE B2 MM ([ATRE BB B @3\ 2 % FRRE BR BN |BTRE B R

o it it I 3 [ @ i it
4 5E FE e

[ MAATK BR2EK DEGREK| | RAATK BR2BK DEELEK| | mEATK D@28k 0EELEK |

# & 30 = 160

N a0 N 25 M- 140

151 113 14 120

| 3 w20 % 100

2 ® 15 ® 80

g o K

£ fol i

X O X O X O

% @ FRiE B2 B (FTRE B B % FRRE BB BN |BFRE B R

N xu L it e it it
& RE Z D

X-18 ZEgi, JEiE, 1R

BMGTE X DI B BER 75D

@, NPEC, OPEC, NPEO, OPEO, # L CTHEMHT /L-F
NRB U ZVR U (LAS) ZBE LT, BELE
AT (10 WE) KO NP KOV OEEWE D43 HT
(=N ﬁm@ (it - K3 %, GCIMS X i LC-MS/MS
WCRVERTLHEERE LT,

E%mlO% 505 H M) 7 ad a2 9 WEIX
LC-MS/MS IZ X 2 —F T & Lic, SWEDORK TR
X, 7¥vAE~ AT (AZM) (2.2ng/lL), <P 4
77— (BF) (4.1ng/L) . 7 7 =A > (CF) (12.4ng/L) .
77 ) An~Ar (CAM) B8inglL), 7 X b

(CT) (03nglL). A 77 7=y (09ng/lL). 7 N7
o7 =2 (KP) (Ling/L) . LR 7 &4 (33ng/L) .
ANT 7 A RFHY—L (SMZ) (5. 8ng/L) Thol,
7o, MU ZwHr (TC) 1% GCIMS (2 & 553 Tl
HiFBRMEIE 10.8ng/L TH - 7=,

NP, 4-4-OP (X, GC/MS |2 L 55041 & LI TRl
ZhZEh 25ng/L, 1.6ng/L “CE)Of_O NPEC. OPEC,
NPEO, OPEO /% LC-MS/MS | ST & Ui R
EixEhZzh 0.7~6.1ng/L\0.7~5.3ng/L\ 1.1~7.0ng/L,
1.0~28ng/lL TH -7z,

LAS OfgtH FIREIE, AHEEFCITRA T/K 0.19~
0.40pg/L., ik 0.001~0.002pg/L., 7578 0.004~
0.008pg/l. T -7-, SS A TITFA FAK 0.38~

18

IS, e, T DD 6 SORREEIFIC OV TD

PERIFS KOs e i

0.80pg/g-dry. Jiii/k 1.9~4.0ng/g-dry. {52 0.038~
0.080pg/g-dry CToh o7z, £z, WA TKEREFIEE
FWTAT - 2 EINEGRER OFE R, A TAKRD AT
1% 81.6~91.2%, SS TliE 85.6~105%, LEIHIRD A
i Cl% 73.6~82.3%, SS TiE 88.7~100% T > 7=,

8. 2 EFMERBRMEBEIOLRICBITIEELREDE
)]
TEMEBTRAR 7 1 & 22861 5 EIRGIEQ0 W) D

ZHEHRICBI T DI ATV LT OFE R A 157,
10 B, WAFHE, RIBRE D OB S T B O
RN TE o, IEMEGIRLEEIC K A EER G Dbk
%313 BF. CF, KP, SMZ. TC 7% 70%2L ., CAM
2K 18% T o7, CT 1T WK P OMEHATHRAT
KIRE LD EVMEZE R Uiz, $£72. 90%LA ED@v bR
£ %R LT BF, CF (3% 0O E8 72 bRIHE I VE iR
TV, TC ITAEDRIK) 80%., 155 IHkE Ik Db
EII 1% TH D Z EnbioTz,
- G Z 12 K HBREHREIZ SV TR Bl R 2K
(LogKay) & DOBMREFI~TZL 25 LogKaid K& < 72
DIF EBHEEIHIRIC L DREBIG R E < 7 MmN
BB,
8. 3 E#HTZILILARUELRIKRVBOTKILE
12817 BERERE



FRKREFAKE LT IEG TR FEZRR 21T\, 1%
MIFIRAER 7 1= A 2351 D LAS D) - BrEFREIC
DWTLLFORERE 157,

SRAIK & WREHRHZK D LAS JEEIZEN 240 2,100pg/L,

2,040pg/L IFFEF CMETH D . EAIEERLIC T 5
LAS ORETA LNV, =7 L—varZ2 7N
TRE LD (AT : 710pg/L. AT2 : 230pg/L. ATS3 :
110pg/L, AT4 : 130pg/L) L. ZKAPEAK, KK T
X 1pg/LULFTH o7z,
- LAS Oy AMAfT &Ik 2P ART & (idik, 4
15T, SFNETR) DAFHE 2.6% Th 7=, 78D D 97.4%
IHEMGIRAIRIZ L Y - RESNTZbDEEZD
nic,
8. 4 FEMFREAEBIOLREMEDIBEREZRA-
BELEBIORICETIEEREOKRERSE
TAKALER AR AT LKA~ DR BN RSN D
B A B S DD TR ELEE 7 1 X L i
AR Z W2 SR Y 1 2 2B 5 R
DFREZATOLL T OFER A5,
« CAM, AZMIZ, TEMEBIRALERC X B FREERIT12%,
18% CTd 503, AHIRFETIE84%, 91% TH Y |
AIRERERIT86%, 93% Th 7=, /-, KP, TCDO
TEPE IR K ABRERIX, 75%. 80% T 5731
(RALERIC 0 BHI290%., 88%FRENTIRETH V. 2K
BRZERIT97%, 98% Th 7=,
- FRAILERIZ 31T B R OBRER I, IEEFTEL
BEORERIZHAKRE lE R LI Z &0 D, EYD
FAR A TN D i B ALER A RAVEK ZFS (7 5 EE S,
HOBREICHEITH D Z EboT,
8. 5 T/KUNEBREIZHITHLSHEDORERIETE
A KT RRED FIKILER TFE K~ DOIRFE SR & YAt
A I K DR G TRBT 21T, T
IRPEMNRIETEIE T LIV OB L | FKILELY
1 A CTOEBRI ROV TG LT-, Sbni=mi
LTSRS,
« FUKALERE TREKIREE X CRELENEE L8510
EE L, AP, fE, B CIImA FKIRZEX CE,
AR SAAMIR K ~ DU FE Tl BATRR 58
KT L7z, FRC, EOFBEEEA 80T, IEPEGTE
MBTREIKTTDHZ ERbhoTz,
< PN TR B FHEREIZ KT 5280 %, L
D &5 & & RBBHEDHEREN L~ T2, E£72, HET
VXAEFERSE A~ DN I STz,
- PEN FRDMEOBAG THEBEIC AT T 528X, I & it
D EL L HRHBELEDOHEREN S o7, Fio, METIX
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AR OOHEFIEZ B U 7= BERE~ D RBEN 2 D LT,

< WA FARDEO AR THEREIC AT B, e & it
DEL LGN EREDRRRI BN b LTz, £z,
KEDIETITERILA b LA MEDINTITst e BEhE OfRe
~OEBNH LT,

- BEREIE S T ORBUETER RO i h 6 | s &
fECIITE MG IRALBR-CH R ALBRIZ L > T, A KT
Fr DT A DEFRIR L 7= 723, FRLER D% T
b, FEEE, N ISE~ORENIERGT 25N o
Too METIEL, RN TR TH DI A B IE MG TE
RLERLZ 3> TR L 72,
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Abstract:

The occurrence and fate of physiologically active substances (e.g., pharmaceuticals) in the water
environment are emerging issues in environmental chemistry. Although there have been various reports on
the efficiency of removing pharmaceuticals at wastewater treatment plants (WTP), many pharmaceuticals
still exist in WTP effluent, and sometimes at concentrations exceeding environmental risk levels. Further
studies on techniques for removing pharmaceuticals in WTP effluent are required to control these
compounds. The objectives of this research are to determine the occurrence and fate of selected
pharmaceuticals in activated sludge process and to develop new technique the removal of to remove
pharmaceuticals in WTP effluent using the microbial carrier process.

We selected 10 study pharmaceuticals, some alkyl phenol and Linear Alkylbenzene Sulfonate (LAS)
such as Decylbenzenesulfonate (LAS-C10), Undecylbenzenesulfonate (LAS-C11), Dodecylbenzenesulfonate
(LAS-C12), Tridecylbenzenesulfonate (LAS-C13), Tetradecylbenzenesulfonate (LAS-C14). Analytical
methods of these pharmaceuticals were examined.

This research was a study of the behavior of selected 10 pharmaceuticals was investigated at
experimental sewage treatment plant to clarify their complete mass balance and the use of the microbial
carrier process to perform advanced treatment to remove four residual pharmaceutical compounds, triclosan,
clarithromycin, azithromycin, and ketoprofen from wastewater treatment plant effluent.

In addition, clarify of behavior of all toxicity in sewage treatment process and development of the all toxicity
reduction technique were carried out in this study. As a result of measuring the all toxicity with comprehensive
gene expression analysis of medaka, The toxicities of raw wastewater were able to reduced with activated sludge
treatment and microbial carrier treated process. Especially, reproduction toxicity was not detected with the

microbial carrier treated process.

Key words: analytical method, micro pollutant, pharmaceuticals, wastewater
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