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AN PR DA FRE(EFME (PPCPs) DFRHES)
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P B IR SR > 5 —

7)1 7588k C o AR IRE & SR BRIC $51F B PPCPs DTt #8124 B 572012 5 725, [EFIHIH-GC/MS/MS ¥ 2 B\ TRk [ AR | Fifiskic
B D)7k IS KOS FAKEHEAK T D 23 #iid PPCPs (BT % EREFHA 21T > 72, £/KIZ 2016 4F 10 A RIS 12 A FAICHT
T, B RS X G R BROHEK (1 H#R) »HiT-o7z. FHEOMRER, SRS AS T ORI SNEWEIL, MEGDR
HWRAOT 2D >, FUFARE, TRV 720BrOVIFATI D 4FEEZOMDHI 7 =1 D 1 ETHo7. Hith
MYEERE, SO 1 HA A B TR KO T 03 o 1o, SN E OREL 1~10° ng/L DA —F—Th-o7c.
EORIEIZ %™ 2 HKIEDPREE L (HKREAEKIE) 1%, #IDKTIE, TR T ) 72 b7 = A COREERN 2~3, Bk T,
A7, THEZ4VBION 7w OREWA 2F1#%E7R L, ISR HAKRHIRIAGRH LW 2 &2 Sz,
ZOMOYWE Bl : A 7T r7 0% ) FAT I RE) OREIE 1 L0 BEWEOREL, FJIFEEOHEINC X 2 AR

DR STz,

F—U— R AEEBEELEE (PPCPs), JJIDK, HEK, PKEf, KRR, Hises)

I, METH b MOKAEAEY~OEREN RS
SN BT IR BREEIG Y E & L TGO/ —
Vv T B E B ko ATEEE T ME
(PPCPs : Pharmaceuticals and Personal Care Products)
MNEH &I TV 5 (Hernando et al., 2007 ; /AR < 4
AR, 2009). T HIFAETEPEARS T AR UK 72
&l U TR T 5 L shTnd.
BT T, T AKE B O AR L
D57 BN & o TERPKS TS8R K RO KER
BIE Y E OARHIIBABERICH 5 b DD, FENIC
Ko TN EDH (CFEAK) R & EA~BEZE BN
% UK, U/ A it s & 8 2 727K
BREETG QL D) KIS L9 <, BT
ROVARIZ2 > TN D & SNTWD (58 5, 2006) .
BT, PPCPs [ZZEHRLY v 72 ST AR THIKEE O
JIZKH T ORI ZEENC BT 2 Fn i 2. AuEgE
T, K & HUKIREIZ I 1 211K $ > PPCPs O

MHZEE Z 52T 5720, FKEH O Z Bl
IR/ O MBI R sk TTT - 72 FEREFR A D fb
REBRETS.

M & Ak

FENRANDRE

AR GIRT ) 1 RK T Lt & B3 D )1 (R
i) B X OSRDO KN & KNSR OIERII & L
7= (K1).

JEJN DIk AL 223 km®> TH D, ) I[FER A
PO TIX 22 km, KE)I EJEB)ITIEENZE
26.3km & 11.4 km Td 2. B3k 138k H 5 0 HUE,
e, FIEHIX O Ry Hd D (MK N mfE: 239
km?) . HIXHNARIZR 19 HATHY FKHTHE T
A EHEER, PRk 23 £ 3 ), WAL (] 32
T, R 22 ) OoF6EIE EDD.
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&1 SRAERRA RS

FKHET OHERLEEN O R RILIT8% ThHhDH. £
DNFRITAIE T AED 92.7%, EIEEILPEK LI i
RS 3.1%, GOFEECRED 2.1% Th D (BKH IR
R T AGHERR, A28 4R 9 H). FmN O FAGHE
2, RREBRBEAILTAGE (), ATKE (&
A, H) B R OWRE T AGE (9D 1Tk D
BRI S 5. MRS I R EBRBE AL FKIE %
BRUN TN B R S, 240 S OB KIE
TG BKHE IS B S AL TS . THARALER K ek %
FNDOFRIBHNC I+ D &, ARPEONB) N O _FFRIBI LR E
BB RN TKIE & A LB IXI T 5.
HREIER 1 R i R KB X T, ki A4 Rk
B E 7RI FAGEDIRIERIE Th 5. D K
JINEFREN O b« iRk TAE, MEEERHE
AU SRR 3 X OVE DRV LA, Ttk Adt T
KIE & PRI NGB DRTERIE T 5.

REMRELUAE
AR O Ttz R 5 1 s (£
NEIStA, StB B L St.C) & StA LjiirfEDHS
M FKE (StAW) L7z (K1),

AR 20164210 H FAING 12 A TR E L7e.

PR 1 AR T, W EOBHS &bt
TATo7z. F£72, 11 A TAIORK, BN 3 B L
ENEND B OAKHITo 72 (St.C BRL ). FAAEX
LYVEITE 1 ITRT 23D PPCPs & L, ZhbHD
IIMITIE, Fox A% L= BRI - U VaB AL
/IGC/MS/MS L& W= Ra s, 2016).

R BHELGEHRE

Detection frequency (%) Median Concentration (ng/L)

58-08-2 57 100 100 75 31 88 110 410
58-55-9 0 57 30 67 N 7.0 6.3 57
3380-34-5 0 36 40 50 N 43 58 88
298-46-4 0 21 30 8.3 N 3.4 5.4 4]

20 Caffeine
21 Theophylline

22 Triclosan

No. Compound Type  CAS No.
A St.B St.C St.AW St.A St.B St.C St AW

1 Aspirin 1 50-78-2 21 21 20 33 5.1 2.4 2.5 19
2 Ibuprofen 1 15687-27-1 0 79 80 83 N1 1729
3 Ethenzamide 1 938-73-8 0 0 0 0 ND ND ND ND
4 Salicylic acid 1 69-712-7 86 100 90 100 4.2 6.1 5.3 65
5 Isopropylantipyrine 1  479-92-5 0 0 0 17 ND ND ND 5.0
6 Acetaminophen 1 103-90-2 29 29 10 67 49 11 9.7 115
7 Salicylamide 1 65-45-2 79 86 70 8.3 0.9 33 38 85
8 Flufenamic Acid 1 530-78-9 0 0 0 0 ND ND ND ND
9 Fenoprofen 1 31879-05-7 0 0 0 0 ND ND ND ND
10 Naproxen 1 22204-53-1 0 71 0 0 N 1.3 ND ND
11 Ketoprofen 1 22071-15-4 0 11 10 17 ND " 24 45
12 Mefenamic acid 1 61-68-7 0 0 0 0 ND ND ND ND
13 Diclofenac 1 15307-86-5 0 29 20 83 N 2.7 42 51
14 Indomethacine 1 53-86-1 0 50 90 8.3 N 16 2.1 36
15 Clofibrate I 637-07-0 0 0 0 0 ND ND ND ND
16 Clofibric acid o 882-09-7 0 0 0 0 ND ND ND ND
17 Bezafiburate I 41859-67-0 0 43 10 33 N 43 21 105
18 DEET m 134-62-3 0 0 0 67 ND ND ND 104
19 Crotamiton m 483-63-6 0 0 10 0 ND ND 41 ND

hug

m

m

m

23 Carbamazepine

Type I : Analgesics and anti-inflammatory drugs, Typell :
Blood lipidregulators, Typell : Others; Detection frequency
= (Number of detected samples / Number of measured samples)
x100. ; ND = not detected; Detection |imit: No.18: 31 ng/L,
No.19: 27 ng/L, No.20: 14 ng/L, Others: 0.2-5.3 ng/L.

BR-EE

KEF & HKRDER

ARFFETIE, FER L 720 E L 20 B O B
KE BT, KGJT HP) OZ A6, DK
R & HKRF 2 0 Lo, BARRIIZIE, BRI OREN
FEAERND, BHDNIETOREN DI OERKH
KK (2 [B) &L, 2SN EHKEE (8~12
[) & L7z, HeKiCHoOWTIE, & & B Dk
BERY = TholeZ b, BRAKREOFEEN
FAXFHINZ D 72 3> 72 0.0006 m’/sec LA F DER/K H % -
Kig (3 [E]), ENLL EDOREOBRKH % HKREE L
7=o ZNEV, StA, StBEBILOSLC I, FKEFT
ITFNFH 0.5~2.0 m¥/sec, 0.9~2.0 m¥/sec B LW
0.5~0.6 m’/sec, H/KBFTIZZNEH 2.5~5.8 m'/sec,
3.2~16 m’/sec I L Y 0.9~1.5 m’/sec T > 7=. SLAW
%, FEAKEETIE 0.0004~0.0006 m’/sec, H K B IX
0.0009~0.0021 m*/sec T& - 7=.
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BHELREVER

I OFA RSN A5 &, StA TiX StB & St.C
AR TRE SN WEOREEIL S fE L Do T
(F1). StA ZE /B Tl &= a8 K
EIAH X D728, H/KERZIZREKE D D Ol K
DORBNTHREINTN, KA TIEZOTALEN
DlemoltbDEBEZBND. SLtAW ZE T TO
TR ST WEE, BRI R A e —
IOT7 A v, YUFIEE, TR TI ) 72
BLOVIVFATI RO4HEEZDOMD 7L —T1I
DAT A D1IFETH-T=. Fig, HUFLT
NET 7 = A Ot (BRI E R
X100%) 1EE<, BLZ 60~100% Th-o7=. K
WEHIE, StC ZFR\W\C, HKBRICRH S oWE
DFFNEL, FOMMIX StAW TEHE TH -7,

BELRL

K (StA~C) 7B ARH S 417z PPCPs DR L
YT 1~10" ng/lL DA —F —TC, FFTH 7 = A )3
31~110 ng/L (HHAf) OFEFH CTHe b mho7z (K 1).
AR & R T OHES TN ORE R U AR 8K,
2009) EExRHAD L, FERRICHRE SN RTR
) T2 RNT 2 A ANZONTIE 1~2 Hid—&—
Do T2, 7, BT FKEEEK (StAW) 7 b
i & 47- PPCPs DI L ~L I JIIKIZ Eh) 1~
2 MiA—F—DNENbDONEL, TN/ 7=
IFOFMNEE TH o T

B4 2 (TPKRRZ T 5 KR O FEEL (H KRR/
k) EoRT, WIIKTE, 7RI/ 72
ENT 2 A VORELBPBLE 2~3 OFFHTHAK
REICIR BRI A =, JEAKTIE, WIK TR
SNT=H T 2 A 2T TR, THT7 4V 0N
7 a o OREEL 2 #ite s L, HIZKRRZH I~
MEH LT W ERRB Iz, EOMmomE ()
RNFA T TR T 200 FAT I RNE) ORELL
X1 R0 BEWEONRE L, IFREDOHIMIE S
TR OB RIB S LTz,

aSt. A oSt.B @St.C oSt AW

: N h “w I % ‘ i

12345678 91011121314151617 181920212223
Compound No.

X2 PPCPs MEELL (HH/KEFEKEDEETF),
Error bar: Standard deviation

Conc. ratio (-)

HEE

ARWFZEIE, FREESLRFAL 28 FFEFEE v Y
=7 MFgEE BETF v Lo UE) oXEA%
FTITo72. 22 L THEEsRLET.
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A Study on Transport Characteristics of Pharmaceuticals and Personal Care
Products (PPCPs) in River and Wastewaters

Osamu Kiguchil, Satomi Kuratal, Tomoe Ishii', Rokuro Konnoz, and Takashi Kobayashi2

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

2 Akita Research Center for Public Health and Environment

To elucidate the transport characteristics of pharmaceuticals and personal care products (PPCPs) in river high- and low-flow
events in a river basin, we conducted a study of 23 PPCPs in the river waters and wastewaters in the Asahikawa River Basin in
Akita. Samples of river water (3 sites) and wastewater (1 site) were collected from each site at interval of ca. 1 week from late
October to late December, 2016. Our developed analytical method for target compounds using solid-phase extraction and Gas
Chromatography/Tandem Mass Spectrometry was used in this study. Aspirin, salicylic acid, acetaminophen for the analgesics
and anti-inflammatory drugs group and caffeine for the other group were detected in all samples. Except for one river water
sample, the numbers of detected compounds in its high-flow event were much greater than those in the low-flow event. The
concentration levels detected were in the range of 1-10% ng/L. The results of concentration ratios (high-flow event/low-flow
event) of acetaminophen and caffeine for river water samples were 2—3 times greater than those of caffeine, theophylline, and
triclosan in wastewater samples, of around 2. Those results suggest these compounds were more susceptible to high-flow events
of river water flow. The results of ratios of other compounds (e.g., ibuprofen and salicylamide etc.) were <1. This result suggests

these compounds were susceptible to dilution due to increased river flow.

Keywords: Pharmaceuticals and personal care products (PPCPs), River water, Wastewater, High-flow event, Low-flow event,

Transport characteristics
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