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AN - HEKh DA Y IOILT U EEFOREME LU

BEOLFEELLFME (PPCPs) DR

AOf ' BHBEK | SHEH L IMER’

D BB LA A A B A B 7
P IR SR > 5 —

AMFZETIE, B FHIR DT K E £ OB FARBIEKFOHiA v 7V P VA (827088 2708 LD
VG BIEALEE  PPCPs (B 7 =AY, AANRSEBEY, M Znudy, M 7ahnny) xR EEREEZIT 72, 8Kk
2016 4F 10 H T2 5 2017 4 2 H TR T, 2 1M &I G Him) BLOHK (1 #R) »oiTor. MEgbay
DIIHICIEES B A BIFE L 72 EFRTHH-LC/MS/MS 1h%& fnTe. & 2 70 & 3 7 @I IR Tk 12 A FaILARE bR &S
W, TNHIEEEMEA TV U OFTATRE AR S TV LB X b, SLAMORBBEL~UL, & I 70 &Y
TIX0.1~1 ng/L, ZDMOEEWIE 0.1~10 ng/lL DA —X —Th o7, TiLHDPE L~LIZENERTIRO /NI TOFRAERE S &
RTEED, 1B HA—F =& o7z, & I 70 & RBIIRE O A 2Bk 32 — 0%, ZOMokEHmo b0 EFEELTRY, =
MBI FEAICHRE L TWA Z LRI SN, 72, 43 7AVREMOREL— 271, A 7V FREROE—27

5 12 BN EDBENRH BT,

X—U— R iAo VI EREEEYE (PPCPs), LC/MS/MS, # H 21k, /KEREE

vt MAHERMEB IO —Y o 7R EICH
K% AETEBEAL ) E (PPCPs : Pharmaceuticals and
Personal Care Products) (%, /KEREEZ{5YT D772
fbFEmEE L CEHEMIZEALAEE> TS
(USEPA). Z#bHiX ppb UL FEMETH B FOK
A W)~ D BE R BSOS MHE B O HHBLE DR R S
TWn5.

T, ENOEETIAKNSHA 7Ty
ANVARIE (X ITN) &EDOIFEMEROBRM A HE S
T35 (Ghosh et al., 2010 ; EA5, 2010). # 3
T S OERNTRES BSTEERICZE bR, ATE
PEK & 2 WL TR K Z2 38 U TR R~ PEH &
N5, ZRHOEMTEA v Tz F A LA
DEEDKENFESNTSGE, KEDENTZ I7
IV 2 & DH 7272 A v 7 VT W T A L A D%

EPRREINTWD (EFFS, 2010). Z D72, {i]
JIKHCOBESF D PPCPs 7211 T2 <, Hiif > 7=
VYAV AHEE T PPCPs (D 3258 & ) 2 024
LZENEETHDL EEZLND. AHFETIT, Fox
DT LTI=HiA v 7N P oA V2B LD
K & 4 FED PPCPs % 2= I < BHl C & %5041k
(KA s, 2015) ZHWT, #IKkFTOZNED
L&Y ORHZEB O TR AT 72, 2 2 Tik%
DREREREWMET 5.
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JB ORI E AL 223 km> TH 5. JIER A
FOMIITIE 22 km, KF)IEREBIITEENLEN
26.3km & 11.4 km CTH 2. B3Ik 38k B 7 oo 5,
R BEESHLIXIC E 208> TE Y (XN 239
km?), ZOHXKAN AT 19 A (FKETER T
e, Fek 23 423 H) T, WAL (832
7, k22 ) ORI 6EIE D D.

&1 SRAERRA RS

KT OB KL A R RILIT8% THDH. £
DONFRITAILTAEDN 92.7%, REEEPEKLIE
D 3.1%, GOFOERE AR 21% TH D (FKH R
HERRES T KIERR, R 2849 A). JilkN O FKIE
21X, FEREAILTKE (BM), AL TKE (&
A, HUH) B ROWE TAGE (i) Ik o
B o 5. MRS IR E BB AL T KA %
BRI FRIBMC R E S, 2 oK
FH S B EGER AL STV B EKRERR I %
FNOPRIRBNC A2 &, RO O EFsi T fE e
BB AN TKIE & & LB IX I Th 5.
HEIER 1 R L R KB X T, ki A4k Rk
T FE T T FAKEOIRIERIRCH 5. Sk K
JINESEHEN O b« ik FE, BEEERE
AALER % 3 K OVA DFLER I LAE, Ttk AIt T
IKIE &I R AGEDRIERIE TH 5.

R1 BANARIEEYHEYIE

Compound CAS RN Chemical stracuture Water SOIUE)‘“W LogKow"?  pKa"?
(mg/L)
2
Oseltamivir 204255-11-8 e 1,600 0.95 7.7
(0P) NP ! | :
wo_pu Ao
Bo [1
o
Oseltamivir 0. - on
carboxylate 187227-45-8 _:EN_J\ 2.1 3.6
(0C) e g

o CH,
Caffeine N'C\M)I&
(CAF) 58-08-2 O/kﬁl 21600 -0.07 10.4

(¢B2) 298-46-4 18 139 2.45
G)\NH

Carbamazepine

Triclosan

h
| OH
-34— 0.
(108) 3380-34-5 /@/ @\ 10 4.76 7.9
cr Cl

HoH

Triclocarban O Mo My
20~ |

(TCC) 101-20-2 cw)*J ¥ \E,:)\m 0.00237 4.90

1)PubChem: http://pubchem. ncbi.nlm.nih.gov/, 2) 3k
Prasse et al., 2010.

FEMRB S UAHE

AR TAT )N O Tl a2 RET 5 1 #im (£
NZHStA, StBEB LSO BLOStA Liftirts
DOEBH T A (StAW) & L7z (% 1).

FHAHIMIX 2016 42 10 H THI225 201742 A T4
& L7z BRI 1 EMRENE T, W)HEE OB
LAY T To7-. £72, 11 H TAIOR, KRN 3
Hiif L7zZn 2o HOBRKBIT- 72 (StCER<).
TS BT E 1 IORTHRA v 7 vm oA
NAEEZ I 70 (OP) 2D (0C) BLW
JB)11ii T o E O (0. Kiguchi er al., 2016)
THRHEROE ) >T=25 7 =4 > (CAF), h =¥
v'> (CBZ), hVUzZwu¥r (TCS) i hVZuhL
Ny (TCC) &bz 6flE Uiz, oW FkILE M
fH-LCMS/MS i:% Fv - RIS, 2016).

BR-F%

BRHELRELAL

OP 35 L TF OC D =R (i = v 7 #lBkg, Il E
AEHE X 100%) 1%, StA @ CBZ %< ZDOo
PPCPs |ZHE R THFEICIKR LS, WITIEENEN
10~20% & 20~30%, HEKTiX 0~5.6% CdH-7=. OP
BLUOC ZFr< ZDfthad PPCPs O HFHIL, W)l
TIX 10~100%, HEAKTIX 0~65% CThHh o7 (£ 2).
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K2 HEXNRIEEYDELEL RELANIL

Detection frequency (%)

Median concentration (ng/L)

Compound St.tA StB St.C St AW St A StB St.C St AW
0P 10 20 20 5.6 0.8 07 09 87
0C 30 25 20 0 33 3.7 2.8 ND
CAF 85 100 100 65 24 78 84 260
CBZ 10 80 90 0 1.1 1.3 1.8 ND
TCS 55 50 35 20 1.0 1.8 1.5 130
TCC 70 95 80 10 0.4 0.6 1.0 23

Detection frequency = (Number of detected samples /
Number of measured samples) x 100. ; Number of measured
samples, St.A-C: 20, St.AW: 18; ND = not detected;
Detection limit: No.1: 0.2 ng/L, No.2,4: 0.1 ng/L,
No.3: 7.7 ng/L, No.5: 2.5, No.6: 0.5 ng/L.

OP & OC X% Dftho> PPCPs & 720, 10 A L)
b 12 AR ETIRIZE A LR SR o72h8, 12
A TR NSRS TEY (K2), Zhbom
RN I3 i A o 7 L U O WA TR )
InTwsEEZLND (X3).

2R TR S NIALEMORE L)L (P
) Z#H25E, FIKENSBRHIE OP & OC
1% 0.1~1 ng/L OA—4%—"T, OC |% OP (2Lt~ 1 #7A4
— X —EroTe. i, YK TIL OP OH A
WCHARTHIEWIRE LV TRIBEINTEY, B
FIHENb OO, #H KK A U TR K RIZ
HLTWDSHDEBEZ 5. OCIEL OP B AEKNT
R LIZiEERTH Y (RS, 2010), Lavd
OP |ZHLA~TREMED & <, TKIE D AW TR
Iz e & T% (Ghosheral, 2010). =
D LG, JBEE TIRIEMEAR A T K E R X
O ATEPEK & 2 W I LS HEK & 288 H L CHEH
S, WKL LBRH SN TS EHEREIND.
ZALD DOREE LA VX ENES sk oD = Z )1 T O
HHER (Ghosh ef al., 2010 ; EAFS, 2010 ; iR,
2012) L% L, OP TIEFZ L~UL, OC Tl 1~2
HHEW L L Th o7, Z Do PPCPs IZ2W Tl
0.1~10ng/lL DA —X—"T, B 7 =A Db mEOE
FEL~VE IR LT, BT oA REREIETZ T T
<, a—b—RBAFOHEHI b HmIREICEENT
BY, UK PG o i R
ERTWD (A% R, 2012) Z &5, flid> PPCPs
ICHARTEWREL L TREBEINZ O LS
N5, THhHDOREL~VE, #igo/ M)l To

20 300
mOP ©0C ®CBZ oTCS &TCC SCAF (@

OP - OC - CBZ - TCS - TCC (ng/L)
&
CAF (ng/L)

30
m0P mOC ®CBZ OTCS wTCC TCAF ®,
2% it T 250

20 | /a0

OP - 0C - CBZ - TCS - TCC (ng/L)
&
CAF (ng/L)

CAF (ng/L)

OP - 0C - CBZ - TCS - TCC (ng/L)
=

Ez2 REOEBZEE/NN\Z—

HARS : 2016/10/25-2017/2/21,
(c)St.C

(a)St. A, (b)St.B,

7

3 ZHMHA I OHFOHRLEIRR
BRATER  MAHREREAR (2016-17 F£E) |,
T—AHH  MEHERPEEFRE S —

o
=}

) w ~
S S S
L

o
L

Influenza cases reported per
sentinel weekly (person/point)

o

7!!!!\\\ \I
46 47 48 49 50 5152 1 2 3 4 5 6
Week

FHEAER UNER - $5K, 2009) &H~D & 1-3 HiA
— X —=MEodz. ko Z Exnn, JB)IETO
AR ZAC B DI L ~LiX, ENES O )
WZHEARTEN LU H D B2 NS,
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BEORBTIL/\2—2 D%

2 L0 TR S LA IR E Of% B &
bz —rv ki3 25L, StB (K 2 (b)) & StC
(2 (c)) D/ —ATHWIER S 2 E 2 R
Lz, ke icin e, StA (K 2 (a) &R
WT 12 H FAILIEED OP & OC DIREZE L/ 7 —
%, =DM PPCPs (CAF, CBZ, TCS £ X X TCC)
DHLO LYY —2ERLTEY, K EEE
JIICR Y & 4072 OP & OC 35 LUV D flidd PPCPs (%
FREZR S ATRICH R L TWAD Z LRI END.
OP BEL N OC OfFHZE L Z — 2 & FKETTOHR
AT N TOZEREIMEA 7L O BEREH
(K R YEE R v & —) D2 k% — 2 (X 3)
LERHEEUT-RER, OC OEEY— 1%, BEED
E— 7R (B xXE 1E, K3) 15 1~2 @3
EOBNRHA LN, T 9 LIZBEEEFIIIKF D
OP H 5 X OC R L OB R Z — 2 DA —E T
fOFAETHHE SN TEY (EA S, 2010; HiR,
2012), FLv AV AED ML, ME, kRAE/OHE
M R EOENRHFELS L TWNDHDOEEZ LN
% (iR, 2012). L2cL7and, 29 Lz
DEAL R —1Z 0P & OC 121 T, ZDil
@ PPCPs bFLIOZAL/ N E — R LTS D
LD, Sk, 7T =4 U U TREEITV,
ZOHERZRFT L THOMNITHILER™NH 5.

A
ARBFFEIE, FKERSLRAE K 28 4R pESFEE -

LRI FEHEE S E DSR2 1T TAT o 7. t
LTHBEEZRLET.

s

»)-&7
— — (=

3R

C. Prasse, M. P. Schlusener, R. Schulz, T. A. Ternes
(2010). Antivial drugs in wastewater and surface
class  of

waters: a new  pharmaceutical

environmental relevance?. Environ. Sci. Technol., 44,
1728-1735.
G. C. Ghosh, N. Nakada, N. Yamashita, and H. Tanaka

(2010).  Oseltamivir Active

Metabolite of Oseltamivir Phosphate (Tamiflu),

Carboxylate, the

Detected in Sewage Discharge and River Water in
Japan. Environmental Health Perspectives, 118,
103-107.

O. Kiguchi, G. Sato, and T. Kobayashi (2016).
Source-specific sewage pollution detection in urban
river waters using pharmaceuticals and personal
care products as molecular indicators, Environ. Sci.
Pollut. Res., 23,22513-22529.

Pubchem: https://pubchem.ncbi.nlm.nih.gov/compound/
65492 (accessed 17.04.30).

USEPA: Pharmaceuticals and Personal Care Products
(PPCPs) , http://www.epa.gov/ppcp/.

K WL GE S S ¥ — : http:/idsc.pref.akita.jp/
kss/top.asp (accessed 17.04.30).

R, MREFESE, ERNENE, =0T, BRA
—R (2010). % 2 7 VORI K H
2B 25, TBREEET] |, 20,269-272.

KOfaw, EEEE, 4B, REEAF, Pk
& (2016). TRALAATIR —LC/MS/MS 5T
LB KPOHA T2 AL RHEKE
K OFEAED PPCPs D3kt . TRk IRAL
KRH¥D =7 Y% —F/VB] ,3,221-225.

INFRATHL, EROREE (2009) . TARTEHEAK D RLBRR LAY
70 288 NN 38 1) 5 E3E 5 D AFAE FERE
LAERRY 27 IR [REREEFEREE] 32,
133-138.

FIREET (2012). [HiA Tz A L AHRD
KEREE T E B L OERERE OBEMR]) . [BRER
ftl, 41, 380-387.

TR, FREEZ (2012) . TEEFHRJINCI T 54
TEHEZKGEC [K] 0D 2 38 i i 2 0D FERE & e . T/RAY
FhmEEEl, 30, 351-356

A% 29 4E 6 A 30 H&Z AT
SR 294E7 A 11 B

- 82 -



KOs/ ERSIKEY = 7Y% —F LB/ 2017, vol. 4, 79-83

A Study of the Characteristics of Anti-Influenza Drugs and a Metabolite
Including Several PPCPs in River Water and Wastewater

Osamu Kiguchi', Tomoe Ishii', Rokuro Konno”, and Takashi Kobayashi’

! Department of Biological Environment, Faculty of Bioresource, Akita Prefectural University

2 Akita Research Center for Public Health and Environment

We investigated concentrations of Tamiflu and its metabolite as well as several pharmaceuticals and personal care products
(caffeine, carbamazepine, triclosan, and triclocarban) in the river water and wastewater of the lower Asahikawa River Basin.
Samples of river waters (3 sites) and wastewaters (1 site) were collected from each site at interval of ca. 1 week from
late-October 2016 to late-December 2017. Our developed analytical method (solid-phase extraction—high-performance liquid
chromatography/tandem mass spectrometry) was used for this study. Tamiflu and its metabolite in river waters were detected in
late December. The results suggest that the seasonal flu season was reflected in these detection patterns. Concentrations in the
Asahikawa River Basin were in the range of 0.1-1 ng/L for Tamiflu and its metabolite and of 0.1-10 ng/L for other compounds.
These were same or 1-3 orders of magnitude lower than those in a small urban river in a metropolitan area in Japan. Daily
variation of concentration patterns of Tamiflu and its metabolite resembled those of other target compounds. The result suggests
these compounds are originating from comparable effluent sources. In addition, peak concentrations of metabolite were observed

after 1-2 weeks after of the peak of influenza cases.
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