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Examination of Analytical Method for Acetaminophen Metabolites in

River Water to Complement Wastewater-based Epidemiology

TAKANAMI Ryohei’

Abstract

The outbreak of the novel coronavirus disease (COVID-19) is a global threat, and the
introduction of sewage surveillance to detect viral genomes in sewage is being considered.
However, there are challenges in the cost-effectiveness of this wastewater-based
epidemiological study. In this study, we focused on antipyretic analgesics, which are
frequently used during the onset of infectious diseases, and investigated methods for the
analysis of acetaminophen and acetaminophen metabolites in environmental water. By
optimizing the pre-treatment and analysis methods, it became possible to recover and
measure target substances in river water, including impurities, and we found this to be a
possible method to complement wastewater-based epidemiology.

Key Words: Acetaminophen, Paracetamol, Wastewater-based epidemiology, urban river,
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APAPIZE L7 A4V AaFGHEESL % . APAP-glu& APAP-sulldToronto Research Chemicals#!
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RWE (B5) E By 1t (oT8) pKa logP
Acetaminophen CsHoNO:
95 05
(APAP) (151.16)
N
32 -07
(APAP-glu) (327.29)
Ace??“fphen CsHoNOsS
hate 22 -10
(APAP-sul) (231.23)
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DAL O E B ICENZLCMS/MS% FlV b 2 & & Lz, St lidkid, kg
A —H =D o R B IR % 1T o 720 LCIdWatersBACQUITY UPLC% H
W, T T AdWatersBLACQUITY UPLC HSS T3 Cis (21 x100mm. 18 um) & H\v72,
MS/MSiZWaters# ACQUITY TQD#% M\, ESI+E— N2k ) A+ »ftL. MRME— KT
WEZIT o720 LCOBEMSEM %K 212, MSOMRMSGH % £ 3 12R T ABFZETIE. 758k
2L B — 2 RIKROBED 20, BEHOREILEIT- 720

x2 BEEORH

IRFH e BER A (%)
(min) (mL/min) aorb c

0.00 0.20 95.0 5.0
0.50 0.20 95.0 5.0
3.50 0.20 50 95.0
450 0.20 50 95.0

(a) ZE8K+0.1%F
(b) ZEEK+05%FMm

(¢c) A% /=)
%3 MRMO%&H
ISESZL E=5—A4*> M/2)
APAP 1521 > 110.1
APAP-glu 3281 > 1521
APAP-sul 2321 > 1101
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BRBENTHEMLZ 0% MR E Lize S50, HiopHS6 225 712%h 589 TV E
ST KERIN L 72 B EARR 24T o 720 BAHIII O 2 £ 4 1R T BAHE LCHIREA 4
> M i O Phenomenex#Strata-X-AW (Fe3EA| =500mg) % Fv>, & HIEE X EAH % 0128
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J =)V TOSmMLIZER Lokl & Lze S ORMLELIC & 241320065 CTh 5, B, pHD
FHEILTLAMEOT Y EZT KBTI bN L0, TORMEIC L 2EREORMIEIITb%
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Santos 5 @ i 5t T 1k, APAP-gluo F fif 8 52 1 (pKa) 7%328E CTdH h. pH1 T
APAP-gluZ* | ZIFIEMREDIRETH 5 Z LAVRENTH Y. APAP L APAP-sull2 B\ T b ik
PG TIREEDIRFE T H 5 LHEM S 720 T AU & ) — MR 2 BOK MR EARF 2 R L 720
AREAIC & 0 R CIEFREEIREE O APAP-glu % fR%F L iRME 3 2 RTALEL 2 Meit L7z 4. 1
TR Y ABRZPHAY 1 I2% 2 FTMR 72O L, R4 IIRT HECEMME 217 -
720 [EAH & L CHiAH R D Waters#Oasis HLB plus (FEIEHKIE225mg) % FHVy, v H R (3 [ AH
R L 72Ny 2 75y Y2l XD L7z EIHEIZA0TISB L, 22T T Tk
A% 7 — )V TOSMLIZER Lairatel & Lz CORMLELIC X 281320005 CTH 5. BB,
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x4 FIRLETE (EfEHE)

A F AW B MAA EAEH
arT 4 A& ) =) A K ) =)
P4 5mL (2mL/min) 5mL (2mL/min)
L FEk (pH6-7) FE#Kk (pH6-7)
” 5mL (2mL/min) 5mL (2mL/min)
ik i (pH6-7) 0 (pH 1)
= 100mL (1 mL/min) 100mL (2 mL/min)
. AL =) XL ) =)
& 3mL (1mL/min) 5mL (1 mL/min)
5%7 v EZT K
B BHERAY ) — VIR -

3mL (1 mL/min)
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5.1 SMAEODREL
REDXBAEMOBEMHICL 27 0x M 7722418 L. RS O & L HiE %
F512F L 97, APAPE X UAPAP-sulld. FEENINEICBLRZ < BIf 7% ¥ — 7 BIRPH S
NTBEY, X4 TIEAPAP-guld 27 0 < 7 I ADHRERLTWD, FEERMEN01%E L7k
WEBBEItl a0 L ZIZBELN7 07 b a Tk, E— 27 OPHEIEA015minTH ), 70— K2
D7 =) Y IHPRLN, ¥ OB SRR TH o720 ZD X9 BIIROB G MHRA
BIOEETRESIRELSZDVIEREPRTSL720 BIHFICHBETCETnAS EIETFE AR\,
—F . FEREMEDP05%E L WEBEIHDb 0L XIZHEON/-7 07 b b TIEE— 27 OFfllEA
010min & HAMEL 2D, ¥ =T TE=Z7DOEWIBIRE oz ZHITE D, BERARE X
WER FRMEME 2 D IEKRENRBWE W b, FWEL RMT 5 2 & TBEIHHOpHAS
K< ). APAP-glusIEfFREDIRREIZIED { 2 & C, SR HESD T 412 X 2 5 BEdedsa) b
L7z EZ2oN5, U EORERE2S, BEIEFEEZ059RINT 55600 RETHD ., Iz
SIS L7z B, 2 ORGESMIZB WV TAPAP, APAP-glu, APAP-sul O HIEE A (LOD)
BLUEETR (LOQ) &, Zh2N25ng/mL. 75ng/mLTdHh -7,

STD2022102524 Sm (SG, 2x3) MRM of 3 Channels ES+
328.1 > 152.1 (Acetaminophen-Gluc)
1.01e4

| (a)

B L A et A L LA L AL Ao LA b A A A ke LA L A B LA R Aaa M A L M ML AR Ll LA RAb MMM Al LiaRt inad nasas Time
0.50 1.00 150 2.00 250 00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50
STD2022101722 Sm (SG, 2x3) MRM of 3 Channels ES+

281 328.1 > 152.1 (Acetaminophen-Gluc)
244e4

. (b)
L L A s A L A A A o A LA A LAt WA e A At A LA pA A LA WA Mg AR Mg LA Lo vALAd Lol WA M AL M Ltad s nacad Time

K4 EL3BEMEICHTIAPAPgUO YOV MNT S L

x5 &IVOY NI T LORFEREEFER

g FREFFER (min) FfElE (min)
a b a b

APAP 3.21 3.19 0.10 0.10

APAP-glu 2.90 281 0.15 0.10
APAP-sul 2.88 2.85 0.09 0.09
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A B X B EAHI S XD PR B O L 7oA o RIEE K6 1R T, B,
APAPIZB W TILER DT HE 2 J 1 CHllE S N7z 306 6 M5 APAP-glu& APAP-suliZ10MH 0
TRTCOFKOEINRZ F L 72b DTH b, APAPE APAP-glud [ILRIIE . ZBEIRE
38 < o720 — T APAP-sul® R IL. 60%LL - CEBREA20% LN TH 5720, H
SR E O RN EGRER T HAZ & L T % [R50~ 120%. ZEBIRE20% LAY %
72 TRERE e otze A4 28 (EAIZHAM+ A 4 D I v 7 ) I 3REEIREEDO S
B AT 253 TH 50, a2 & 2 TR R LSO RS b R E
LTBY . NRWEORFF % IET 2R D 5 2 & R0 S48 o sk E 2 i opH
ARAET B 720, AT ICHRH 2 M T 2 S EAES TR L TR E o - JER
BEDIREEAZAL L3 (. BHNORICHE LRSS D 5 2RI 7201138
\FACOD (20214E 1 D4ERIFIS) 1X. St.1T53mg/L. St3T74mg/LTH 0™, AAEHZIZT
KILFLAKH K DCODE AL G ENDL EEZOND HEP DT - 72 R B 517/
JOPPCPs% x4 & L7248 Tlx. HMPPCPsilgfE)s, St1TH B & £220ng/L. St3THB &
Z1,100ng/LIRH STz, 2O &2 S BTN R E DN O IGEME D% < & E
SRWE ORI B 5 272 LR S, A 4 U RERZBA L7 L X2 &S EM
M T A, Wil E ) R U REMEATE Ve Santos 5 OB TIEFE K I T
B AN L 72BN ENEERRIC BT 2 BIIEERER SN T EATREN TV DAY, BRI
TRINL 72388 FEBR OBETHE SN TW AR Wiz, BB OXI S O Fi L ik & LG
HISTBETd B DDV TIARBFZED#EH 7> 5 APAP-sulD ATTHET & % & DHIWTIZE - 720
BOKEM BRI X 2 BEAHIINC X0 R B O L 72 H a0 BIEE R 7 I9RT,
APAP. APAP-glu. APAP-sul® 3 RTIZBWTEENTE, 10D TR TOFE O BILE
FHLEDLDERL TS, TXTOMEWEDEILEAB0%L L TH 0 . FRIZEBREA 4
WU & %258 L - B LB AT e CH - 720 SHUE, HiiopHE 1 T, HNERWE %k
fRBEREEI DT A 2 & THAH CORIEAZE L. BIEEDS ) B LEEOIES S X 22 %
CENTELEEZ D, ORI WIIKT O S E ORI L LT, S RWE %
IEMEHEIRAE & U, AR EAH CORFET 2 HiEASEE)CTh 5 L HIIT L 72,

6 ELCEETMEN (14> %7 EWECEBEN BKAEERER)
G BIGE (o) ZBEE (%) AEWE  BUGE (0 ZBFEE ()
APAP 24.7 726 APAP 550.8 39
APAP-glu 158 26.3 APAP-glu 65.7 38
APAP-sul 62.3 178 APAP-sul 93.8 34
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