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AWFFETIL, A BEEEN B S AEEEE TO 34EH T, Uk #—IZBiT 2 BREMED T I
A | ARBRIZIRT DR E PRSI O R 22 5k A BT b O THh 5, BAMIZIE. LC-MS/MS %
AN T RTRERR Sy DIETE, W0/ 2 OFEORER B E L7z PCRIEZEAL, T HIZHONWTTE
Bt 252 L2 BIEE S5,

BSR4, BT REERARFOX ) IFHOFREZ B E Lz PCRIEOHENZ OV TRETEIT 72,
PCR {EIZ L 5%/ affiDRIEIZOWTIE, F/ IffFE 77 A ~—& v M &ikE L DNA HEEASOFRE
TETEIR O RO IOV CRAIKERERE 2 AV TGRS 5 2 L1C X 0 Mk ) afiCh D0 &R
DIFEMH DL, ZOHFETIER ) aOMEHC T 74 ~—t v Ui 2 08/ H Y | #x / affi2
F UG D7 T A ~—F v MR L GRBRIRE 2175 2 SI3BEN TR, 20720, &
PREFEERAEROF ) fEOREL HRYE LT, BER ICBNTHRE SN TV D= — LT T o < —
O, A= o AWEC ORI WRNTIC X B [RIEFIEOBR AT 72,

2 A&

ARERAICTHN TIEA LT /2 6 il (LWald, 20&, =) UF I, SR LHEEN
T OFFARE L= b D% W, FkE T o 25~ 71k (KOD FX) &K OVEFHHZE (DNeasy
Plant mini Kit) (249 DNA &R « #8908 L 72 S DI OV CESKIKEN CONY REfER LTz, BIZH
A V7 No—r AW TTHS 2 #eR8 L BLAST fsg L7,

FABRRIZONT A, v vy —1 (= ERHY) 12100 mg Z53H L, RO KN DHFIEIC
J Y DNA Zhi (R Uflo, fhiikzrEne U7 iEsRsdil o > W CERVKEIEE QlAxcel (775
) A TR N ROMEGR AT 72,

(1) KOD FX (Gifhrtid) 2 A 7-hit - sEe

AR Z BRI L7231 A~ > ¥ —11IZ 100 mM Tris-HCI (pH9.5) + 20 mM EDTA * 1 M KCl Buffer

(BufferA)% 100 uL A4L9 0 2.5 1L, 95°CC 10 min JIEA%, 12,000 rpm ~C 10 min Jz/L3Hf L 7= B3 1 ul

% KOD FX PCR SUtNE 49 pL & S8 T, IROSGACTHIME L 7=,

[HEMEZEA] 94°C (2 min) — [98°C (10sec) — 58°C (30sec) — 68°C (1 min)] X 30 cycles — 4°C (0)

(2) DNeasy Plant mini Kit (5772418 2 I 7AEHRL - HEhE

Rz A A~ 2 —T1IZ 100 mg 43 EL L T30 25 L7205, DNeasy Plant mini Kit ©~7'& k=1
IZHEV Y DNA OHIHIERA T -7, 1554172 DNA fliHiIE, GoTaq Master mix (Promega f1:#) K ¥
PlatinumII Hot start PCR master mix 2 X) (h—F7 1 v v —#H) 2 HWTHEIE L7,

[HEmESRF (GoTaq Master mix) ]

94°C (2min) — [94°C (30 sec) — 54°C (30sec) — 72°C (1 min)] <30 cycles
— 72°C (2min) — 4°C (0)
(RS (Platinum I Hot start PCR master mix (2 X)) ]
94°C (2min) — [94°C (15sec) — 60°C (15sec) — 68°C (30 min)] X 30 cycles — 4°C ()




iz, Q)R PQDFNENOLEERELR % MonoFas DNA Fsflar~ 1 Z VTRt BigDye
Terminator v3.1 cycle Sequencing Kit 2 W THOET ~L kL, SeqStudio Genetic Analyzer (H—%
74—t EROTC AT E TS T,

ks, MR O —4r o AL LT #1 MATTA~—
- . - - Name Sequence (5'-3") Length(bp)
TIAT—ERIDEBYTHY . 77 “15]  TCC GTA GGT GAA CCT GCG G 19
A ~—%t v I (Fprimer/Rprimer) %  ITS2  GCT GCG TTC TTC ATC GAT GC 20
ITS3  GCA TCG ATG AAG AAC GCA GC 20
ITSUITS2, ITS3ATS4, ITS6ATS4 &2 1194 TcC TCC GOT TAT TGA TAT GC 20
ONTSUITSA & L=, ITS5  GGA AGT AAA AGT CGT AAC AAG G 2

3 R
- BRUKENOFER, KOD FX W L7200 9 5, ITSUITS2 THE L 7= b DI LWL
S 5EREFT 2 N REpoTom, LN IR OB RICH—D/ N R,
- KOD FX & U'DNeasy Plant mini Kit OUWF LD HIEIZBW TS, 2 —7 2 A28 Y F-primer &
R-primer (2 L DHEFREFNNFERI—ET DT T4 ~—8 vy NIV oTz, EDld, T4 ~—
Ty AR L CilEF 200 bp LU EODR—EiA A7~ RS A fiflit L C BLAST B 21T

77,
- R X BN AERS O X(bp) & Z ORI L W BLAST MR &1T - 725E RO (%) %
#2177,

BB IHUERFIDE SIX, 2T5~66Tbp &IEH0% b7 b, W FHUCIT by R
TREIHZ Db ODWERRIRE LTEbIL, ZOFIFIMIE 96.72 ~100.00 % ThH -7z,

CTUAT 7k A LR & | BRI Gl T A~ — R CHUSERSS — B B A
VAR S RWVHRRIS G DL SHAIC H - T,

722 BLAST R

sample KODEX Gotaq Maste? ;?: ” Plan:r:fuumfl;m start PCR master mix

¥ H A4 HIER (bp)  AHIEME (%) HIER (bp) AHIEME (%) LR (bp)  AHIEME (%)
Lentinula edodes LW/ 534 100.00 582 100.00 608 100.00
Flammulina velutipes ZDxE 608 99.84 484 98.98 667 99.55
Pleurotus eryngii T ¥ 565 100.00 565 100.00 611 100.00
Pholiota microspora e = 275 100.00 407 100.00 380 100.00
Hypsizygus marmoreus S LU 295 99.66 564 100.00 538 100.00
Grifola frondosa FoiF 457 96.72 550 98.91 484 99.59

4 SHEOMEARZF

At ToT-BHD 6 FEEDF /) 2THONWTC, 2= n"—P VT T v—F W = —r R
TEIC L DR ORFEN FRE Ch o 7,

AR AT T = — VAR, 2= =V T T A ~—Z WA, B ox ) 2%
SRR SV FHELL R IO TR B 7 BB S |7 — 2 DS DAV W T ORFEIX R ATRE T D, £ DT
b, AEITTHERS S A~OmE A 2 B8 L NGS % W= ROV TREETT 9,

F PR THR SENBITH CEIAIIEZ DN, TOHEEZFIELT 52 Lick V¥ ¥ —TD
BB R RN~ = 2 T LV OHIEETT I,

1) BAS, AREASISEI3ARS ) aOERNT T4 ~—IC LB A7 ) —= JIEOBS, RS 58(3), 132-142,2017)




MRARBEE (2)

MRRES | REMEERFAELFEBRAXEOHAESHENDX G

12 4 | BAEMTH EEFMESE BH I, IEEFMMRE SF &6iT

1 BM

BNFORAICE S BNFORIMEC LY . 2 E T, REBIXOKEZFMEE T2 T&N~D &
o2 T & oFG0E OBV EREE A L ¢, BT E5EAZ 5 %L Rz T\ b
B ITRO LTV, L, SFI54E4 Aol [ FERGREEZ LT, Bs Rz OIRAD
RN E RO BNAREB I OKRGAFME S T2 INT AN [y DEG I TRV L OFZINT
XN LICEFE SN,

ZOD, WWEET IS4 A 15 BANTEENC L s T EPEMIR A D HIEI AR D s
% QIR TAACqiEl EWv9,) &Lz,

A7 L, BTN SRR LSO B I ERRAE BT Z OFREELS | et LTt 2 Bl 5720,
WETIZHIT DR AEE DO TR 2 r 5 Z L 2 B L35,

2 A&k
HIE, FEINICHTE L CO D852 4 X3, RoundupReady Soybean (40-3-2) (EAF, [RRSJ &\
9). Liberty Link Soybean (Event A2704-12) (LATF, TLLSJ&VY9,) MK URoundup Ready 2 Yield (Event
MON89788) (LR, RRS2) L\ H,) D3FRETH Y, A ACqikh 2 3FHA AT DR e 32T 2 = &
Lo TS, (1) O4AFEORENZOWT, (2), (3) ZHWTHERZ I LT,
(1) &k}
RRS 2 & ofEEzkl & LT, Soya Bean GMO Standard GTS 40-3-2 1% LN0.1% S 7~TI/L R v
F U ARSI AL LLS & 99%LL EE TR LT AOCS 0707-B Bayer A2704-12 Soybean
Leaf DNA (B 27 1 H/V) %, RRS2 % 99%D) & ekEnEatEl & LC AOCS 0906-B Monsanto
MON89788 Soybean Powder (BN=7"Z 77 ¢ Hv) ZfEH L7-,
(2) DNA fhH
DNeasy Plant mini kit (QIAGEN #1) ZHWNC, B FIE VDL Y W7 MRS A 7% v MEIZ X Eii
L7
(3) Has
B : 4 7 L GM 200 (Retsch £h)
IYVENEEET « Genespeclll (BN ANA T 7 YA =0 24E)
U7 uH A LPCR : QuantStudio 5(T7 7T A RIO¥ /X AT A AF)

3 HERLEE

A ACq J2:1%, DNA FUEHIE M OCHIESHE & 72 DIEHERERZ N E OISR 2B 5 Cq fEE . #i
a2 BB 72T D CqEDZE [ACq = Cq (R (5 T) - Ca(NTEMEEIE ) ] 25 L, 455405 DNA
FBRED A Cq fili & FEAEEBHE D ACq D7 [A ACqg = ACq(DNA #BHEK) - ACq(FEHERENKR) 1 2T
FRIABENEDNE D D ODHIEEIT D, ACq EITBARORHAE L AN S B 720, IBRAENENTE ACq
IR 725,

2 (1) ©ATEOEHEREHZ O TE 2 TR E e L= fE R omEiR 2 X 1 1ord, £/, 2
DOHEAE IR SR D= Cq i LA Cq A 117 T,

F 1R L= ACG 25 A ACq Rk, X 2 1Rk VICEiolE 7 e —Ic L HE L
FRAEL2ITRT, ZOZ E0b, TNENOEAEREHZOW T, IELHETE TS Z ENbooT-,
RRS 2O\ TIE 1% B AR O A2 537, 0. 1% B AEEMEREHZ OV T HIEMETH D L HIETE T,
L LEER? Tk, #1 RI2BiT 5 A ACq IEDRER==MIHLFRABRIC IV T, P35S Tl 90 [ElHE 88 [A]
TP 2R o Te EHE SILTWVD Z LD, 0. 1% ARBHII W TR L {2 580385 2 & 2%
ETHMENHD EEZ HILD,

4 SBEOMESFEHE
B AR AR SRS Y E2EE (SOP No : 5-61-2) Z1E L. MUFMCRi bR inFoREIEC
Slhis LTS 28 U=, Bl Ekix . RNEOBOLEE 2 57 DI VBB A O I8 3250 b
> TU<,

SEWR 1) TRRFOREECOWN T OFEk 27 453 A 30 BAHTHERS 139 5 &S TR EEA)
B MRS OBG TR MO HTE 2021 49 H 15 HSUE
2) BESTRS [UUERNFRIME NN LTl a Tz 2 A RIRADHIEISR D ENE PCR LD
BA%E) 26 117 [a] B AR RS SPP8), 33, 2021 4




Amplification Plot

PHEELT

Sample Name Cq

GM control
GM control

RRS 1%-1
RRS 1%-1
RRS 1%-2
RRS 1%-2
RRS 0.1%-1
RRS 0.1%-1
RRS 0.1%-2
RRS 0.1%-2
LLS-1
LLS-1
LLS-2
LLS-2
RRS2-1
RRS2-1
RRS2-2
RRS2-2

P35S

30.97
31.15
33.78
33.33
33.54
33.60
34.46
34.42
34.52
35.21
21.41
21.39
21.49
21.45

Cq
mean
31.06

=1

Sample Name Cq

GM control
GM control
RRS 1%-1
RRS 1%-1
RRS 1%-2
RRS 1%-2
RRS 0.1%-1
RRS 0.1%-1
Lel RRS 0.1%-2
RRS 0.1%-2
LLS-1
LLS-1
LLS-2
LLS-2
RRS2-1
RRS2-1
RRS2-2
RRS2-2

Amplification Plot

TR T
P35S

W pass

1

Cq

Amplification Plot

RRS2

4 FEARZESI D PCR 1EMRREER

ACq
mean

20.11 20.11( 10.95
20.10

25.92 7.86
25.93 7.40
25.95 7.60
25.86 7.74
26.00 8.46
26.01 8.42
26.04 8.48

RRS2

26.03 9.18
22.85 1.44
22.77 1.38
22.74 -1.25
22.79 -1.34
25.54 -
25.65 -
25.79 -
25.73 -

Cq

Sample Name Cq

mean

GM control
GM control

31.32 31.29
31.25

RRS 1%-1
RRS 1%-1
RRS 1%-2
RRS 1%-2
RRS 0.1%-1
RRS 0.1%-1
RRS 0.1%-2
RRS 0.1%-2
LLS-1
LLS-1
LLS-2
LLS-2
RRS2-1
RRS2-1
RRS2-2
RRS2-2

AFBIRESMDFERIZH1T D ACq EDFEHER

Sample Name Cq

GM control
GM control

RRS 1%-1
RRS 1%-1
RRS 1%-2
RRS 1%-2
RRS 0.1%-1
RRS 0.1%-1
RRS 0.1%-2
Lel
RRS 0.1%-2
LLS-1
LLS-1
LLS-2
LLS-2
RRS2-1
RRS2-1
RRS2-2
RRS2-2

20.11

20.10

25.92
25.93
25.95
25.86
26.00
26.01
26.04
26.03
22.85
22.77
22.74
22.79
25.54
25.65
25.79
25.73

ce ACq
mean
20.11 11.18
0.87
0.79
111
1.05

1 &0 LOHFEAF—LA
(1) HBHNZAACQED 0 LLFDOEA [AACq = 0], 207 =L [+] LHET 5,
2) 1FH72 A ACqEA 0 LW KREWEA [A ACq > 0] 33 DNA BRI 1T 5 P35S i L < 13 RRS2
FREFRBRIZISN T Cq fEAMF HIVT ACq ENFEHTERWES, Z0ov ot [—) SHET 5,

2 BABHKOHEAF— L
(1) 27 =3

[+ SHESNGE, YiZDNAGRERRI IR ERAE: & BT 2,
@) 2 7= [—) LHESIIGE, ik DNA sUEHEI IR & e 5,

2 AACqIEIZBITBHET v—

%2 ABEERHORBRIHTBHEHE

PR vz SRR
Sample Name {A ACq Sample Name A ACq

HE | HE HE | HE
RRS 1%-1 -3.10 {+ + RRS 1%-1 - - -
RRS 1%-1 -3.56 i+ RRS 1%-1 = -
RRS 1%-2 -3.36 i+ + RRS 1%-2 - - -
RRS 1%-2 -3.21 i+ RRS 1%-2 = -
RRS 0.1%-1 -2.49 i+ + RRS 0.1%-1 - - -
RRS 0.1%-1 -2.54 i+ RRS 0.1%-1 - -
RRS 0.1%-2 -2.47 i+ + RRS 0.1%-2 - - -

P35S RRS 0.1%-2 -1.77 i+ RRS? RRS 0.1%-2 - -

LLS-1 -12.39 i+ + LLS-1 = - -
LLS-1 -12.33 i+ LLS-1 = -
LLS-2 -12.20 i+ + LLS-2 - -
LLS-2 -12.29 i+ LLS-2 = -
RRS2-1 = - RRS2-1 -12.05 :+ +
RRS2-1 = - RRS2-1 -11.97 i+
RRS2-2 = - RRS2-2 -12.29 i+ +
RRS2-2 - - RRS2-2 -12.23 i+




MRARBEE

(3)

MZERER | REEREREICEIT AR EEYILTEORET
8 L | BARER EEEPMEE IR HTO
1 B®Y

Wl o A — DR R TR DRI RIE, JRAE S BYE D3 E 6O Dl BRAIC K 0 S LTV D A3,
ZOFERIEOMIC, EEAET A AT 4 A = ADBEFE L7 STQED N ST D,

STQ I A8 Tl

ENT-TFETHHT=D

TS DR - X DB ORIb AR S Z LA TE B,
FDI=, Bl X —TiE, SR 2FEND STQ IEDOE NI OV THRFT 2D TV D,

BN 2R D SHFEL, GC-MS/MS Z V7= STQ GC-B IEIZOWT, RFREEY 10 SHH 2®E L,

FHIA A BT A ) \ZHED MR 2 e T S L 2HTH S,

DAL, MAERGREM O ZM 5 Z L2 AR E LT,
17 8 FHSOWT, BINEMGEAERE I3 L 72D T, O Z#ET5,

2 hx
o E

(. BB Tl R B R AR R

(77 > 73k (B RO SR A TN L T30k
(RITRRE) ZFHEL L, STQ GC-BIAIZHE il %

1To7, fmEE. IWEMSRD 12 ME &,
INFRB94 D 5 B OFF 17T SHB & L,

ZNET
RBRETR D

BT 181 sy & LT,
VSINEIGRER T, R EO TR, 0. 04ppm D
TREEE L, 1A 18 (50MT) oz L7,
GC-MS/MS DHIESMAEF 1 D LB & L .EB

ToRIERERIZ DN
O, FIEND BAE!

3 R

BIMENGEROFERIZONT, £ 2

(Y MRHI AT A K7 A )
\_LD b(‘b\éb)%‘:ﬁﬁ_‘ﬁ [/71:—0

. ZOMBRELTRNT D 2 EITE D AR RO

Bt

IIE TSRS Ch o TR & ot

=1 GC-MS/NS RIESEH
I 22 GC : Agilenttt 3 7890B
MS/MS : Agilent#t % 7000D
F v U7 HR AUTL
T A 0 &R E 270°C
4 — 7 v B E 80°C (I1min)-20°C/min-140°C - 4°C/min

- 200 °C - 8 °C/min- 300 °C - 20 °C/min

-310°C (5.5 min) — 310°C (KX k5 >5 min)
290°C

Agilent#t 8 VF-5MS (0.25 mm x 30 m, 0.25 pm)
27Uy bL R

2 ul

El (70 eV)

320°C

MRM

_%O%

(R H @@T@A

PE FE (RIER) | R R ONE R

PR 2K

B, X IZRMEROIMA 2787,

F2 FHEEEEOESH (HREZE181 foHh)

mBE BN ERE | HHTIBE | EERF |[SHEEE B BRI ERE | HHTRE | EERR |2HEEE
TARINTHR 181 173 179 181 173 [F<En 181 176 181 181 176
ENERSRS 180 179 180 181 179 L &R 179 173 181 181 172
ZEOn 181 180 178 181 177 nE 181 180 181 180 179
TPVAITA 180 178 180 180 176 TL=77)= 180 152 166 181 151
EVRZAED 180 180 181 181 179 L 178 175 180 181 172
L AEL 181 173 180 181 173 RAFy T 181 180 181 181 180
TWZ A 180 179 181 181 179 Avaba 179 180 181 180 177
E3HAZL 181 179 179 181 177 ED 178 177 180 181 175
ICALA 181 180 181 181 180

4 SEOHMRARE

HIE., LCMS/MS Z WS4 MERHMIiAFE L T\ DH EZATHY . BE

YRR B T oo u st

JREERAE I R AU L, STQ A TR 2 i L T 2 & &5, Fio, hoRE
PN TS IRINEGEER A 20 L, BdsaBin B 2457835 2 & T, AROBOLEZE XA D12
SRR A AR DT TR L2 > T <




T AINTH A MMEL ZEOnL
100 92 100 100 91
75 75
50
25
2
0 —
o
EPVAITA
100 27 100

SJL—77IL—Y L NA Sy T
100 100 87 100 a
75 50
50 » I 3
25 21 19
10
0 I m . | I
L:\gk /l\ggn S ré;l“ /D‘g\" ol Q(;\B Ng\n’l ’;"s\e
S A Ed \pe/
SSFF HED . .
10 o o0 o BN ERE TS
75 7 ( MmBRIDEYRE )
50 43 50 48
27 23
s S B S L 55 7 OfEE - K
0 — — — -— 0 - — I .
LI g g ,;'LS\B R N S5 J DY ;- [ElURER
A A A o NS N
PR - RS I G S &




MRBRRHREE (4)

RS | BmiAiY (EESNEEH) BEEADHDERE

12 Y | GERTFE FIESPMEE SH 6T

1 B

HACIIBIFE, 12 FEEOmEM X — NV EEOERDFF A SN TR Y | Bfhdri IS 0 &5 L725a1x
REAPEICHTRT D 2 EREHATT DTN D, Yo —TCIIETE, A TRIEEA~DBE AR 570,
Pt & — A0 3R 12 TR 2 50 L T D, AR, BRI BIEWN T T & 2RSS R R S 4L
Te R ARG (LUT, EEH L T5,) DBASNTNDD, ZhETY e ¥ —CliEEsstktz
ARG L L CWRinol=Z &b, MERHIOEEL BRI L TARBRGETEATO O TH D,
2 FH&

(1) #H

ERFEHCHAISN TWATFaal—h, Ry~ 4T, BEEOIT), HEEMEHESNZ &0
ZNTIXX T 4, Va—AEREE Uiz, BEHIA T, BN THRE L TWO DR EIEA LT,

(2) BRIEER

ERFHTE LB ENTWAT YL E L (A70, C.1.14720), %/ U A =o—(@QY, C.1.47005), /37> k7
JL—VF (PBVF, C. 1. 42045) DA, 73 v K771—3 (AB3, C. 1. 42051), 77 7 PN(BP, C. 1. 28440) , 4L >3 G(0G,
C.1.16230). 73~ FLw R13(AR13, C.1.16045), AL > I (02, C. 1. 15510) DFF 8 FlAfH L7-, QY 1%, A
— =2 XV ) AR AR QY -mono) & P AL AR QY-di) DIREHERANE D & OWE Y BH V. QY-mono &
QY—di 2N[EFEEIRA STV 5 Sigma-Aldrich #HH84A V=, PBVF, 02 [ZOWCIEE L7 ¢ /L ARG RS |
Z OO AT TH bk TR A AV, SEFERES 10mg 245 L 50% A &/ —/V TR Lo b D& 1EHE
U & LTz, A BRI A TRA L 50% A &# 7 —/LTh0pg/nL & L7zt D% IR & LT L=,

(3) HERERDIFRAE

AN LOEEOHHIIN 1L D LB | KRIIXK 2 D LB VT, FIETEER? BLON o &2 —Dme:
K — VR A SRR FE A BB E LT, U2 X =0 7 A3BER Y 225 8308k A
A LA T BT L, GL YA = AL TnertSep MA-2 (250mg/6mL) A-38R L 7=,

[t BRAE T2 Y] [t : BRAE TH245L]) [¥534)
i 5g =¥ 5g InertSep MA-2
02% 7 EZ7EH80%IAR/—/L30mL 02% 7 E=7&EH80%ITHA/—/L30mL =t e it _ -
RO 55 2m EERTUFAR 59 . aVT42a=0 Y (A/—)L 5mL —7K 5mL)
EDSEE 3,000rpm. 105 ELSIEE 3,000rpm, 1053 FRBIOmLATR
jraidegy LEERD K 10mL TS
e = A3/ =)L 10mL Tk
3 i
[:Z E 1% F7UE=ZTEFAR/—)L 10mLTAEE
JK20mL 1 ‘ BERHE (40°C)
SIFILI—TI: EHRI—FIL(1:1)30ml] Ry — A&
|ES 15 Loom@ =
BDSEE 3,000rpm. 55 | HE = #E (40°C)
I—TILERE _ﬁ%ﬁi&
TR / [ e ] 50%MeOHT5mLIZER
KE |
R (40°C) 0.20 ¢ T’/'JD’)?{)LQ-’G%:’@
KT50mLIZER LCiHIE
FRR
T ERTOEREEAE M2 BmtoOaRftROBEEAE
1 () N (=753 I
#4235 Waters ACQUITY UPLC H-class SAIRE R : 200~700nm
BEHE: (AR 1I0mMEFEE 7 VBV LIBKR BiR) 7Eh=FJIL
TSIk (BR) 05 (2%)—11.152(60%) —11.115 (98%) [Ms]
—13.5%(98%) —13.5143 (2%) =195 (2%) #3% : Waters ACQUITY QDa
FE:0.3mL/ % A7 bE—K:ESI(-)
$H54s: ACQUITY UPLC HSS T3(2.1 X 100mm, 1.8um) Jn—Ji8E:350°C
HSLBE:40°C HELSFAE:2uL FvES)—EE:0.8kv

K3 LC-PDA-MS &4




(4) AEEH

LC-PDA-MS Z&HITH 3 D L 351, AWE D PDA IZF1T DA & i Rl 3 1LITR Lz, E®IXPDA IZX
VATV, PDA TE—Z 05380 IV A O Z MS IC R 0iTH 2 & & LT,

(5) BRIZHITZFNEIELER

FRESNIIII NG £ CORN D & EHER LT 6 IO AT Spg/e L7325 X ) ICAFRIRAEUEAIR &2 RN
L. L<IBA L T30 mfddE Lizatklnn, 2 (3) I8 W iR At Lz, 7ok, Faab— Ml
Ay MZOWTIL, 0.2%7 =T 54 80%=4 / —/V T 7B E SR Bz 7=, K112
ARTHED S B, B TREOSH 5 FIATHEL L 7=, USINEGERER 1 FREOREHZ X 30T THEM LT,

3 ##R
(1) AEEH

Fifelt & — VR SR TR~ R OHHN 2N 2 &5 HORHREIEMRE TER L T D, Lo
L. Mgt Cldfgttik & U CTRATE 203605 1T 5720, MEsiia 1Ek LIeERE LA MR 2 & & L,

SOOI VPEL, PDA IZFUNT 0.25, 0.5, 1.0, 2.5, 5. 0ng/ml @ 5ILEEIT KU {ERK LIS T4
T r?=0. 9995~0. 9998 & BAF/REREE /R LT,

Flo, RS EEICHD Z L AMEFIIHER CE 5 8 ), STHDABTHETIR A K 2 50% A &/ —/L THIR
U 7oA A T 3 DIESACISIT D scan T &ATV, K1 D LB | MS IV 2 Foi/ s A 4
& a—VEEOMEEERGE LT, 728, AR13 & AZ0 1 IHEERMARTH Y | ST R-OMEGRA 4 & a— B
DAAEDE U THHT2, WHRFRIOEWTHBIT 52 & & LT,

(2) BRIZHITDHFNEYELSR

IAENGRERIZIS 1T D EIERITFR 2D LY ThoTe,

B2y NaBR< SO TIHEMEED 78~101% DR G Hit, ATFHEZ L DMEN e B2 D
NI, Ry M T30 E CRINRIMEWE DN R, 577, QY-di 1ZEIER 61%. AZ0 1H[ENYER 53% T
Hol=ns, EMREICBO TR RN EEZ DD, L L, BPIZIENEE 20% S EECH Y | 1RIER Uit s
5T 5 Yt 2 — DM — LR AR R A EEEEIC L 2 BNEIGERER C HRENERThH 72 2 &
5. B B OUENMBL L Z 2 BTz,

PLEZD | BP ZBR< TWEIZHOW TR, AFEIZ L0 &R OB SRR ATRE T D & E 2 b,

=1 KYBED PDA BHTEMEE MS &t ®2 BRIZHITHRMENGEERER
LR | ARAT L =T R O6) :
) (nm) m/z V) sEAh Faav—bl 73 | Rl (AN Ya—x
Qv-di | 4.64 415 1 432 1 50 Qvdi | 90 | 95 | 97 | 99 | 61 | 97
BP 4.72 575 : i BP 86 3 90 85 ‘ 96 | 20 E 94
oo | E5oe T ass T 00 T 0T oG 91 | 96 i 96 | 99 i 76 | 96
AR | eal T Y AR13_ | 89 | 95 1 98 | 100 : 70 | 97
20 | eeo T 5107 : AZO | 86 | 95 i 96 | 98 : 53 | 97
Qv-mono | 7.50 a5 Qv-mono | 91 | 92 i 99 | 100 | 84 | 97
PBVE : : PBVF | 89 | 93 i 100 | 101 : 89 | 99
o2 02 92 | 96 {99 | 101 i 83 | 97
N AB3 78 | 91 99 | 99 1 78 | 98

4 SEOMRAREF
BN S AR PIIARTHAIC L D4R ORI MR E R 20 L. 1SS ORNI DD AR DS
KA 2L T D2 TETH D,

B3R
D LOEFED, LCMS 2 =B iR o5 eiaitiE, 2fmES 56 (1), 8-13(2015)
2) JARHEET- 5. BT S =8 5 2% A=A 2 — L EERRIEORG, TERWITATR, 67, 57-62(2017)




MRARHEE (5)

MRFES | AEIYAEEMEEICE T 5 RRILEMDRE Ligst

2 Y | BAERER EAFMMIRE ®E T, IEFMWIRE BF 0

1 B®

ARILTIT o T DRSO ERA L, A - 250 - BIP% 6 ShH 25T, 43 225 45 D5y
Wit b B E —FoHETHRE L TW5, LocL, 22 10 R, DIt EmDRIE LNFE A LR S
TR, ZOZ EIZDNT, — OB AYHERER D AT L < 725 TETND 72 EORJENIVE L
TWDIFD, EMRESROMAIERE L OTEENEIR IS, TDT20, T8 btat & GRERIEDZEH
ETELTND,

AT TIL, 2 7 4 CRBIEORGT & TR B LA DREZTH TETH Y . AFEIL, 5 ORI
WIS T T o T2,

2 A&

R IEDRRES

(1) xt5rEE

CTHVE CTINERAETHRE LTV 8 B DIZNT, 2k v Z—TIlEIZ LO/MMS otrdefbzixE L, Ho,
BIFREAES 24 L QWD 23BN L7231 102 Biora st & Lis,

(2) WHEIGRER

LT O 5 FREEDRMEIT R OWT, B & RE e LIZBNEGRER (n=5) CFEMi L7z, W hohiEd,
SRR AR S RIS 2 ppb & 725 K 9 FBHIHIN LT,

(7) THPLC |2 X 2B SRS O—F5aflnik T1T GE/KEER) | S6hEai L A L5 057k

(1) LCASIZ X 2EMHESEEO—FBE T (B/KEY) | SopnsmamiRis

(7) STQ ¥ CRRREAEAET A AT 4 A =2 R)

(=) QUEChERS {EIZ L Wil L, 77 b=k U Vg4 50k NMWL CREANIEIET 2 51k

() QUECHERS X vt L, 7% h= M U V@4 SPEEDIA (3% =Ji T2kt 2V COfld-2 57k

3 R

RENABTE T EORIERORR AT, 7T 7 13EMERGOR A, L —2—F v — M FERER
T0~120% & 72 o To sz, Ao ORBNTEIETRd, QUEChERS JAIZ K Wl L, SPEEDIA Z IV VTHEEES 2
JAETIE, IR 100~110% & 22 DR MR © 26 < . o3 2R A TH, WTHOZRRORS) b ) N7
VALK BAFRIENR & 7p o T,

4 SEOMRAREF

06 AFEEL, BRSO ERAHER T D70, BPEAEMAITEOBRER L TEE41T 5, 2D
TERZIEE R, TR ETREGEHEE L, U ORE TR bl L7 E 2B 5, RS
Dt FIZOWTHRT L) AT BERRRIME DN DRI HED B2 200 HRHAIC W TR MERT
iz 5 L. & O RS BT ChoiUTAFHEEEE A UE T 5,




EZES ESRY
2-acetylamino-5-nitrothiazole 254 RERRRF
albendazole metabolite 254 RENBRA
clorsulon =TT
lebamisole 254 RERBRA
morantel =TT
pyrantel 254 RBRBRE

i EEETTE]
thiabendazole ZERPRA
flumequine FO %
nalidixic acid (NA) FoO-%
oxolinic acid (OXA) FO0>%
ciprofloxacin F+/0>%
miloxacin /0%
difloxacin F/0>%
enrofloxacin F/0>%
marbofloxacin F/02%
nicarbazin (NCZ) F/0>%
norfloxacin F/02%
ofloxacin F/0>%
orbifloxacin /0%
sarafloxacin F/0>%
danofloxacin F/0>%
sulfabenzamide DILT 7 E
sulfacetamide PILI7E
sulfachlorpyridazine (SCPD) HILD Al
sulfadiazine (SDZ) DILTFE
sulfadimethoxine (SDMX) SILD 7 HI
sulfadimidine (SDD) DILTFE
sulfadoxine (SDX) SILD 7R
sulfaguanidine (SGD) SILD 7 Al
sulfamerazine (SMR) I 7 H
sulfamethoxazole (SMXZ) BILD 7 HE
sulfamethoxypyridazine (SMPD) ILIFHI
sulfamonomethoxine (SMMX) SILD 7R
sulfanitran BILT7E
sulfapyridine (SPD) SILD 7R
sulfaquinoxaline (SQX) SILD 7 Al
sulfathiazole (STZ) IV 7 H
sulfisoxazole (SSXZ) BILD 7 H
ampicillin (ABPC) R=SUSHR
benzylpenicillin (PCG) K= USSR

cloxacillin

dicloxacillin

nafcillin

oxacillin

phenoxymethylpenicillin (PCV)

fenbendazole

flubendazole

mebendazole

oxfendazole

oxibendazole

triclabendazole

NDZXAZHI—)LFR

triclabendazole metabolite

NDZAZHV )R

a_tolenborone TILE A
b_tolenborone ILEHI
betamethazone ILE A
chlormadinone RILEHI
dexamethasone TILE A
hydrocortisone RILE H|
melengestrol RILE A
prednisolone RILE |
zeranol ILEHI
clenbuterol Zoft
diclazuril zoft
ethopabate Z0ft

i ine z0fth
2-quinoxaline carboxylic acid Zoft
boscalid zoft
isoprothiolane Zoft
warfalin zoft
diflubenzuron z0fh
famphur Zoft
fenobucarb (BPMC) z0ft
carbadox Zoft
ketoprofen z0fts
cefalexin ZOft
cefapirin zoft
cefazoline zof
cefoperazone ZDf
ceftiofur z0fth
amprorium Zoft
clopidol Zoft
flumixim ZOft
oxfendazole sulfone zoft
xylazine Z0f
chlortetracycline (CTC) ZDf
oxytetracycline (OTC) Zoft
tetracycline (TC) ZOfth
allethrin z0ft
chloramphenicol Zof
florfenicol Zoft
thiamphenicol Zoft
virginiamycin ZDfts
erythromycin Zoft
oleandomycin Z0fth
spiramycin zOfts
tiamulin Zoft
procaine ZDfts
lincomycin Z ot
tripelenamin TDfts
ormetoprim (OMP) Zoft
trimethoprim (TMP) it
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PRATEE (50Kk)

® KK KKK
o O © O O o
E28Z8°%
334314
~N 0 O ©O O O
o O = N
ER
EURE (%)

SPEE

)

IA

.!ih
KK K KKK
o O O O O o
greszanm
~N 0 O © O o

8838

EHRE (%)

#
*®
o
(2]
a
4
=
o
o~
S

4
=
=)
@A
—

1302k

13080 £

13080 E 2

13080 E

HPLCII 3%

HILTTH
100.0
zof 0, RN 3
_.50.0 '.‘
1 250
2= ‘00 ..
ANURXA2 . te. N
2I—) : - ’*);T/
ES H
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MRARHEE (6)

RRER | SFRICEITH/NEFREET AL ADEFIZET 585

# 4 | REMFE FPRE SEH BE

1 BfM

Frila oo A LA EGYE (COVID-19) DOFATAMIT, FERERD A /LAY —_A T o ADOEENED TR
BESTND, UL, BYIED TP M OVEYEDBE I D ERICET 215F (BYYEE) ITHEShD
FHEE SHREE RO, MERERY A )L ARG LA+ 7 VT P RIRRS A LV AEGSED IR TH Y . ZiLHLL
SANDIERERT A JVAY—A T 2 AT TIOR8 IHE L CO DRI — o AT
INEORIERFLTH Y | A B EOTBEREEAIRATH Y, FRlanF IA VATATF &2 Fiikde
RO MU ED X D IR T A NV ADFATHNES 2 ToDINFTIH BN T2 > TUHRL Y,

INVERPIR SRHEGSE R O COVID-19 By EFID IR ER D A VA GRS - fffT L, —TF ORI — A
T VAT =T & 7R R EHEYSE D EET 2 7 A WA —A T U ARAT, BYYERAEB R DT
FITET D,

2 A&

B 242 DO 24F 12 H £ CTORIZ AMEFTRaEmR A2 KL 2 COVID-19 BHEUREAIC T SARS-CoV-2 235
HH S22 o T SFHEENA U NR, WK OMEEIRD 5 6, FEEN, WK & 2> DRERAN L B 7 SRR A 998 1
(ZDUNT, FFERER D A 7L A DR M OSBRI A FEfii L7,

K L TR DERARRIRI S N D BIn 2 Al - R L, PR BT —7 Y M T 0B FAERSE, &
SUKENC L DM a7 o7, EXUKENZ LD UA VAR SN DN T, Yol ——r U AR &
0 Bs AR A [RE LT,

A TR B A VAT H RS UANNA NFGA TN P IA A b RAR=a—F A )L
A, TA I IANVARIMZAT, ZoTaUANA TT /) UANVA B haat o LA SLay )L A%
gl LCHER LT,

3 WRRUER

TR BID D A VARG FESEA R 1 IR, BRI 998 MR D 9 B, 119 #fEn s (= 11. 9%)
INBIRIE D A VAR S (EBEGWGT) . SN UANVAONRIL, T4 7A/LA (HRV) 73
525 (5.2%) ThHZEL, F O TA VIV TA LA Flu) BN126] (1.2%), B VXA A LA 6
A (HHV-6) O bz LA (HCoV) 73 10 1l (1. 0%) . & ks A X ==2—F A LA (WPV) 23 7 41 (0. 7%) .
RIGA TN TANA PIV) B354 (0.5%), 7T/ 7ALA (AdV) 2346 0.4%), ~Af 27T A~
(Myco), RS UA /L& (RSV) KON A REEAIMAMEL > HERE (GAS) 23341 (0.3%) . ZDAMD T A VANEFES
B 0.5%) &EWIHRERTH-T,

INRERE AU & 72 D38 ORFARY—_A T A TOFFI 24EE ORI (53.9%) Lt s L
A NVADRRHERIHE ) > T, FETo, WHEORFIEY—A Z U RZBNWT, [EEOBFUTEENG 44FEE T
DN BAREEIMED > T2 BTN 3HFED 47. 4% L 0 b Flalo Tz, £, MAREEA BlOMHRIL, 2 A
RO R b &< . ZORBIMERICH Y . 6 AIC—HNC EF- LIZb DD, ZOBIHETNHER LT
Tre TOZ MG, FRIanFTANAFLT FIC, O TA NADORKERFATTIR SN2 EAVRER
Teo TOMHE LT, FlanF A NARTFITL, A7 OFEM, F, 7Tva—WbEE, REOBGE
PRGN R L D mE > QW Z K E L TEZBND,

TOHT, TA ) TANVADREREbEPSTHR E LT, 74 UANVRIZ o Na—T 2R 700
TANATHDZEWRBEZLIND, T _Xa—T 50T A VAILT v a— UL L DIHFEMER, =




DIz, FaaF A VAR E L TES LW T L a— WHEORNEIMED - T2 ATRENED B 5,

Flo, BEERINATEDDT A NVAZFEH ULTARIBORMEES A SR L7 7 72K 1ITRT, &b UA/L
ARSI TWD DAY T10 Rl T 27 #F, R\ T 13018 @ 23 4, moﬁJ@1M¢km5%%ﬁoto
Z AU, FUREERZ 720 10 BEATS O/ N 7 A LR TG LR < s L7/ N B D SEEPIGL
V. 20 fRET 30 ROFEGAEEDZ < 72> TWVD ATREMEDSE 2 b D,

4 SHEOMEARE

SRS AND 3 A E TICEIRES NIRRT ONT, Bl & & MEkEs 7 A /L ADRH L OSE 5 ORI

HEIMT D, Fio, BYYEREBAGHEORITAT—A T A0TSR L O, itttz Ehiid 5.
K1 FREERIA B A L AR SR

*ﬁ*&;ﬁz? 25 38 48 58 68 18 88 98 108 1A 12R| e
BRERAY 21 73 268 111 65 76 163 45 23 146 7 998
DAILRR 9 14 34 13 12 8 8 4 2 15 0 119
(FHE) (42.9%) (19.2%)  (12.7%)  (11.7%)  (18.5%)  (10.5%) (4.9%) (8.9%) (8.7%) _ (10.3%) (0.0%)f (11.9%)
hMPV B 4 1 2 - - - - - - - - 7
() (19.0%) (1.4%) (0.7%) - - - - - - (0.7%)
Myco R 2 1 - - - - - - - - - 3
(=) (9.5%) (1.4%) - - - - - - - - - (0.3%)
HHV=6 B 1 2 5 - 2 - - - - - - 10
(=) (4.8%) (2.7%) (1.9%) - (3.1%) - - - - - - (1.0%)
Flu R 1 2 7 2 - - - - - - - 12
(=) (4.8%) (2.7%) (2.6%) (1.8%) - - - - - - - (1.2%)
HCoV B - 1 9 - - - - - - - - 10
() - (1.4%) (3.4%) - - - - - - - - (1.0%)
AdV B - 1 - 1 1 - 1 - - - - 4
(BBHE) - (1.4%) - (0.9%) (1.5%) - (0.6%) - - - - (0.4%)
HRV ek - - 8 7 6 6 7 4 1 13 - 52
() - (3.0%) (6.3%) (9.2%) (7.9%) (4.3%) (8.9%) (4.3%) (8.9%) - (5.2%)
RSV R - - 1 1 - - - - - 1 - 3
() - - (0.4%) (0.9%) - - - - (0.7%) - (0.3%)
PIV B - - 1 1 2 1 - - - - - 5
() - - (0.4%) (0.9%) (3.1%) (1.3%) - - - - - (0.5%)
GAS B - - - 1 - 1 - - 1 - - 3
(=) - - - (0.9%) - (1.3%) - - (4.3%) - - (0.3%)
R 1 1 1 - 1 - - - - 1 - 5

TORDOTAVR  Gamm) (48%)  (14%)  (04%) - (5% - - - - o - -

X EAERYLEN A ST
X FOMOIANAT, RHTANLA, B RN RATA VAT v s a v A )LA 2 YLR T A LA B9
B az¥y—0 A LABEE
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i 3 B[] e
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MRARBEE (7)

HIRiRER | HUSOERREAERE B E L= RBIEROMRTERICR (- EHEasE

| Y | RERFH EEFMRE itE FESF. TEFEMIEE FH X

1 BM
AHFFEL. Bt 2 —OREERIZ OV T, K0 RRARIERE A D78, IREFTCTETAE D BIRE
B IS 1T D PRI OTE - N=— R ZOWTHIHET 5 Z L 2 BV & T2,
F7o, HIRORHES 2 RS 2 T 5 7o O O T 207 — X T IEORENL & B R T,
ZHUC LY RABIREEBAIC 1T 5. HUSODBERRIEIRI o) T RO TE N HF 535 & L b
(2, MUk COARIEEER TR OFTRIGRITET HH D TH D,
2 Ak
(1) ARAEEER O EAFE I T 7 s C R « Mt
BIREERA A K5 & LT ARIEIEHROTEFIRIM ORI, =— XTI 5iiE (REEHROTERIZEET 25
) IS HIODOFRIGE, BataiTo7,
() BTHZ - FERMERET — X ORI T — 2 TS ORwT
fEMTIEORETE LT, Mo 2 —OfTEA - STEIC OV TRH - ET21TV, EORERIS OV TR
L7z, E7o, SH%OEHRETIZMT T, BANRTER « NAFZRGETT 2720 0RA o M B LT,
3 @R
(1) RO N ) 7= 508 T O - Hat
PRAEIGHROTE I B 2 SR O R Hil 2 Rk L7z,
(2) FFEER - RPERMEHEET — % ORI T — 2 TS ORGT
7 ZHNETOY X —DIFHRETTICONT
Wl H—Cld, WK 20 4REED B ERR 29 AREE SNy £ COMSRER A . TR, RRRRE ZLIcE L
D, BEFRRE~SEICTH L &b, BARORBRE LRI L T&E 72, ZAUToun T, 3| - Mt
EATSTAERITRO L B TH S,
POES WA
PRI | IRTTNAD D EEEZTE B EOMR - 5 EFIPERRR R RO, IR E OLER, ARk
HERBEAHERT 5 2 L3 T, BUREECREFGEERH OB R . L UEHTE 2%
Lo TV EB B,
WL TR | RAARCTHHTA R OLERHRIR L, SHUROAER ORI TG ENE OB, (R
FERHH O HREE L L LT, pl R > B HEER Ml O S Flf Rk, fisRAZ 2% D
KRR > TE L EEZ B,
IR L=V ZIB T, REOFRICET 2BURFHCOWTAERREE T2 &1
L0 HEHES L O RATEBIER TR OB CBR - TE - LB HD,
A ASBOEHRETIZMT T
ATEEIEIR TRIRIR 2 3483 27200 L 0 RIRIEHE L 2T > TV Tath, FREWES - FrERiEeE
T2 DFFFTAE - WREIZ OV TR E T To 7, fEFFIRO EBY TH D,




O WHEORA b
O  HUIROBEGREDOHI, 7= 7o Lmins b OfEFEERE DR
O {EHGERED O o MEFEETT
Q@ F—HfET - T
O ST
el (R, “IRERRER] (BN U CRRER]) . TR 2R 325,
O WETDHA
[ — % fiEhr]

e S A AR HE ORI R S O R, P CBhET 5 & B2 b S H,
T — AT R 5,

WROMEFGEREL S &2, ZIREREER, TlTRBIEOHSRN &7 — T a1 TV, EnEho
HEORAFHE CTE 2 L 5127 %,

ARECHIUL, BEE R, B TRERE, MoThlTRAE & e TE 5 X5 7 —Z a1 10,
SRR ORI IEHA CE 5 K 5127 %,

[fEHuEc]

WREROMERIRGE, BEGNEZ L0 D0 0T <UBR D7D, T—F b Rz TEIZREROMR
FROFHBIZDOWT, RA v b aio THET D, (ZDT20OIZ, fENERL DT 07— 2 fitir &
FEFIATO, FERETT D ER D D,)

VA ASCHUBR | DRHE, BEGEZ 000 0 ARz D128, T —Z b R HHm - FHEic>
W, TR U Ta Ay MaGiHT 5,

4 SHEOPEHRAZE
AW TATN BRI TO 24EMTITH 2 L L LTRY, SHEERF LENALZ S &0, REEIT, LT
(ZDOWTHY #HT e,
(1) PSR ORGSR T 5B T ORHE - et
IRIEEHROTERICEE T 2O TN O & & — DI el B89 28 - fEt
2) TR - FTMERET — & O T — S TR O
WYt o Z—\ZE1T 2 BRI fifbTE (7 — 2T - fRTE - BoNAE) OGO —Z fitr
¥ BRI IE DR L O — ZRATIC DN T, S00E, Wb TREET— X 7 = 7N R
FERE L QU D 20 FEFEN D ERK 29 FEFE DT — X WD Z LI LTV, B X —TT
13, A%, IRADIERIZET oFme LT, HOA—7 07— 2 CEFREREE Y /7 —4
FNER T AT DEOIFREIEAT 22 12700 B2 6N5 2 b 2O DOIEFROIEH %
BB N TR A D 2,




MRARHEE (8)

WRRESL | £ FERBICRITDFERIMMEET — 152X

8 Y | RER FEEMRE =X B

1 B#

A IR OZEFIMHEE O EREHHRDT= D, HEF: « B D DRFLIAB NG E % CRE (CarbapenemResistant
Enterobacteriaceae) (Z-2oV\TC, HE)% 1@ U CEBREEPICHAVAT FAGETEAIKD 1 /L 3 p~— BB G O
%3N L7,

2 A&

FAEE 1 2020 424 A~2023 4£2 H £ TH 1 [BIERK L=t AK
TAUKIL, 100~150mL % 5, 000rpm Tty LIk 2 A% L L7 B AL~ A F A 80°CCIRAT
AT

(1) HAKIE, ZAFLINTEEH-ICAN~A T2 80CTHRIE L TRWZMAD 8 (50~75mL 1) %,
10u g/1 DA AR LT 4 27 2 K& A 7= LB-broth20nl. T 35°C14 BHHE & o HIEEFE LTz, HIRIRAIR
B/EER AR C 10 AR L 10Y, 10°, 10° 758 L7 100uL % 27 v <7 A —mSuper CARBA B£8R L, 37°C
18~24 HEEIREEE U7z, PR CHIEIZ DNA i L7z, CRE SHEE SN D 2 m=—% CLIG B89 L, 37°C
18~24 FEIEEFEML, HEE DNA filHH L7-, BERTER L OV CRE EHEE &b an =—2 oW Tl g ~—F
57 (DM, KCP, IMP, VIM, OXA-48. GES) o PCREEIC L AMiHAFME L7~
(2) oD SICERIZONT, BGFEEF > b 1020 (=v A (2X0, EfEL[EE L,

3 R

HABEHE T PR Tl BRI LD IMP, GES, NDM, OXA-48, VIM B =FHMHi S, KPC Bin FlImti S
2otz (), 728, PR IZBWCEBIPHERIILTH, YikiB s T A FE oA R OB 7 o
7 77—mSuper CARBA EFi CMd B SID &9 Z &3 Tz, FKAKITIZIA N AR~ —BB5 %
FrOGPHIER T2V IE A L TE YD . ENODOEIE MM SN TWD L& 2 BT, T2 NM (51
ZFFORIRES IMP 185 1% © D deromonas Rt L72 Z EWX3H 0 | BREEH CHN AR~ — BB FIMBIES
TUBH S D ATEEME D B 2 BT,
NDM B, VIM BB, IMP e Of GES BRLD 7 W/ SA~p~— BB R 1 A FF ORI R Sz, FRS IMP KON GES Bod

TINISAEF~ —PHEn A2 R OBIRRIE 2021 4E 4 A LREmEA O X 5 ISR Sz,

4 SEROMEAREF
ZNE TORFZE 2 TIE, 2018 4RIV AN AR 1 L S~ — P85 T A R O SRHE SO, 57

B —U—/L K H v T OBMES 7= 2019 4-21E 5, 6, 7. 9 HIZ IMP (1% D Citrobacter freundii DFHHNE

Sz, AEIOMETIE, Fflan T U A VREGSED/ ST Xy 712X 0 BASOUIN b OBEh IR X

AVTCUZDS, AN AR~ — BB HIEER B SN TR Y . 4% bIAITH L& 2 Hivd,

TIARKGAK D B BRI SHA VA A TEREAIMHEEOB s 725, ERERR Y A7 2%4ET 2 2 Li3nneEZbhb

0, BT OB INE LB 2 DI, 2018 AE0 D) L T S HUGEAIFEI OS5 R OE

=XV U TREY IR ERESMLIZNEZ X TND,

STk
1) FRFIMIEE S —A T ADI LIV ) DT OREEZ AL S TSR B DR L o~ F 7Ly 7 &
PCR 14, Ver 170928
2) ATPRERERMENTE X AR 29 4R, 30 4L PRI & OuEHELZ X D SERIMHLEE OfFAT
~3) IASR Vol. 40 p29-30: 20194F2 AR UL~ AT o —F o AREELMEE=42 1) 7




*x MBHEIN/CREEEF

KRR

F A NEEER
IMP GES NDM OXA-48 VIM KPC
2020 4 O O O
5 O O O NDM
VIM
6 O O O O
7 @) O @) IMP & GES
8 O O O
9 O O O
10 O O O IMP & GES
11 O O @) IMP & GES
12 @) O @) IMP & GES
2021 1 @) O @) IMP & GES
2 IMP & GES
3 IMP & GES
4 O O O O IMP & GES  Klebsiella pneumoniae
5 O O O O IMP&GES K. pneumoniae
6 O @) O O IMP &GES K.pneumoniae
7 O O O O O IMP&GES K. pneumoniae
8 O O O O O IMP &GES  K.pneumoniae
9 O O O O IMP &GES K. pneumoniae
10 O O O IMP&GES K.pneumoniae
11 O IMP & GES K. pneumoniae
12 O O O O IMP&GES K.pneumoniae
2022 1 O O O IMP&GES K. pneumoniae
2 O O O O O IMP & GES  K.pneumoniae
3
4 O O
5 O @) O O IMP &GES K. pneumoniae
6 O O O
VIM  Escherichia coli
7 O _
IMP &GES K. pneumoniae
8 O O
9 O O O VIM & GES  Pasteura volantium
10 IMP &GES K. pneumoniae
11 IMP &GES K. pneumoniae
12 IMP &GES K. pneumoniae
2023 1 @) O @) IMP & GES
2 @) O O IMP & GES

O BEzFiRd




MRARBEE (9)

WiZiaRE % EEM - £EEEMEOREEERVIRE ) RV BHICET S8R

12 £ RENPE LEEMMRE FE BF

(MAZD)] LEMEDRBTER XY DIBHE : IREKDD PPCPs FEDXBEERE

1 BHIEAE

BTG & . RO K DR Y A2 2R T 5723, PPCPs S5 DBREEF A EREATH
H L7z, ZNETOPRET, FARUBEEGERE )28\ T~ 27 174 KREUER Lk, ~7aJ4 REno,) 72
E—EDESTLS MEC/PNEC>1 720 | BRBEY A7 OB SH D Z EAVHH L Q= Z £ D, SEEII L0
W OR BRI A BT 572, HEHIE D OREHE AR T 52 L & Uiz, SREHsiIX 1 o &80 T, HEEY
EFEMINCEOK L, AIQS-LC #—7%" > NAZ Y —=7 D L % PPCPs JIiE % &kt L7z,

2 R

BIERESD 6. MEC/PNEC 23 R D > 7o A LIX 2, 31TR LTz, F/KABEKIRAE FTU 27 D4
b EEBEZ LN~ a7 A FEOEHLT A2 sl Tling/L FRE L 720 | PNEC 2+ PRSI ST
W, TOZEMND, BEEY A7 ORGUL, FARRERHGRKTEAHLE D AFUZATET D E TD 0.5 knFREEOIRE S
NI-#FIINE D B2 b,

1000 1000

100 100
B1
< <
£ 2
w0 1
EZi 2 w
- Z ‘ z
1 I@ X 1 |
<& & !& & N N N NS NS I
Q\Q,ﬂ \‘@« &" & Q\g\ N 55) . 59 . 5,0 N 5‘o . 59
A2 U A A
0.1 0.1
m Levofloxacin/Ofloxacin m Clarithromycin ® Levofloxacin/Ofloxacin ® Clarithromycin
Tkm Azithromycin Erythromycin Azithromycin Erythromycin
B Roxithromycin B Ketoprofen B Roxithromycin H Ketoprofen
™ A ™ J 7 N ™ Y AN v/
X1 Bk X2 IEBEHIO PPCPs SRHTRE X3 F&H10> PPCPs ML

(HARQ)] TRE RV DER - £ FRUSMAERGRFIZEL HIRE) R OER

1 BHIEAE
MEFREORGTC, BV A7WEE L GHIL72~ 27 274 K& Levofloxacin 73, T/KUEEKDEAT A MU
([CR Y FEICRERRE TH D Z L 2R L T,
~ 774 ML, ROBRZIC, K 4I90 X5 &% 1T 572, Clarthromycin O Th %
14-Hydroxyclarithromycin [ %, Clarithromycin & [F1% % L < 130099 WHLETEEZFF O 2 E VI HIVTUNND,  F/KRILEIK
I, ZOMUZ BRI INIFAEL TND 2 EWEZBND, ZNHDO~ 7 v T A NERKEZTRET 5720,

TAKERKD AIQS-LC 7 —4 %1 L, MS-DIAL |Z X DWERMFRZ1TH & & blT, ~7 1 T4 RERIRICOW T,
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. . Precursor ion m/z 748.4342
Large macrocyclic lactone ring V1) - e 1S81176
[CsHisNO+H]*
Desosamine (desMe 144.1019)
-GH0
HC, HaC
H3C fin \ A H3
N CH, HsC' N mz 1161070
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HsC3" ™ e Ny AT U (desMe 102.0013)
\MCH s 52 ; CH; |
>
OCH; ]
CH, mf 5903899 ¢ CHj
OH [M-cladinose +H]* Y OH
- CH
CHs i % Neutral loss 1580943 Da
Hose [CsH1505 ]

X4 Clarithromycin OGRS

5 Clarithromycin 7 Z 7" A > k

2 #@R

<7174 ROMSMS A7 MLVTIL, 77 FUBRND —OOT A% UENRT—T VS GEy COlr s, 77
¥ ) — AN Neutral loss & L CHi#fE L 7z[M-clainosetH+ &, A F /LT X/ fED[desosaminetH+ 23N RHE E™—2 & LT
#Blzrshd (M5), ~7 74 MERRIZBWTY, fERO7 77 AT —2a b NEE L LB LN Z Ehb,
FREORHRE—ZIZE B L, FARBEKF OREZIAR SR Uiz, Sz 5 S OE—27 2Ry MIOWT, 74
77 VRS MSIMS AT MVEING | WYEHEE LToRER AR 11TRd, Clarithromycin OG> Erythromycin
DO &5 2 SNDWENEE STz, £T2. B4 T A MUREZOKETIE, 2D OFRRRITREIRFERE,

IEFEE— 7 BHEE L., SEIRESNTWD Z EoERsin- (X6),

F1 TR S~ 17 A FERIA

No. Precursor jon e Ak Product ion Clarithromycin | H
(accurate mass) (accurate mass)
7 ] . . —
< [748.4851 (1.3 ppm) C38HTONO13+  [590.3907(1 4ppm) N-deshie 14-Hydroxyclarithromycin
A“I .
%g RT 23.90 min 158.1167(-5.4ppm) 14-Hydroxyclarithromycin | H
¥ |Clarithromycin 116.1074(3.5ppm)
1 [750.4669 (4.6 ppm)  |C37H68NO14+ 592.3695(0.6ppm) 16-Hydroxyclarithromycin  y '
RT 20.20 min 144.1020(0.7ppm) N-Desmethyl Clarithromycin —
N-Desmethyl 14-Hydroxyclarithromycin 102.0910(-3.3ppm)
2 |764.4797(0.8 ppm)  |C38H7ONO14+ 606.3855(1.2ppm) Erythromycin | H
() [RT 21.16(20.45) min 158.1170(-3.5ppm) .
14(or16)-Hydroxyclarythromicin 116.1070(0.1ppm) Erythromycin A enolether g
4 |734.4657(-3.8ppm)  |C37H68NO13+ 576.3755(2.2ppm) Adithromycin —
RT 23.24 min 144.1007(-8.3ppm)
N-Desmetyl Clarythromycin 102.0910(-3.3ppm) Roxithromycin ) —
% 734.4681(-0.5ppm) C37H68NO13+  [589.3483(-0.5ppm) o 20 40 60 80 100 120
2 |RT21.98 min 158.1170 (0.9ppm)
N UBEEET LIRS
% |Erythromycin 116.1078(6.9ppm) AR
5 [716.4684 C38H70NO14+ 558.3629(-1.3ppm) e ey —
6 oE JEHRIf% D~ 7 &
(14.6ppm) 540.3602(1.0ppm) X6 TAMBOKOCAT A MEFHRO~ 7 17
Erythromycin A enol ether 522.3446(3.9ppm) A RROYERATATH* (n=3 , meantsd )
28 [ T770Oppry) R — 7 BREE A 100 & LCRI
[ZE30HK]

1) GHEAT- S TR M o & — R 21 5-.(2021),101-102
2) Kadokami, K.; Ueno, D. Anal. Chem. 2019, 91 (12) , 77497755

3) Suzuki, A. etal. : Drug Metab. Pharmacokin. 2003 , 18(2) , 104-113.
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#1 WA BB EEA S (B F4FE4H ~SF55E3A)

ZWr4 48 |5A |6A | 7TH | 8A | 9A (108|118 |12 | 1A | 2HA | 3A | 2
L INT W 1 1 2 5 1 | 10
kD
| RSUANAEGE 1 1
o | RYET R 8 3 1 1 3 1 1 | 18
JiE
8| AE 2 2
T
{if F 209 1| 42|11 8 11
TATPE A RERE S 1 1
I | FHEBE 1 1
3
| vA AN 1 1
y’g
SE | TANVAMERNSE 1 1
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| WHERSE 1 1
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B 7T AN AREYIE 1 1 1 3
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O | ssmE 1 1
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722 H B IEARRR ORI (5 Fn44E4 H ~ S Fns5H3 H )

B R 47 | 5A 6H | 7TH | 8H | 94 108 11H 128 1H | 2A | 3H | it
Adenovirus 4 1 1
Human herpes virus 7 1 1 2
Respiratory syncytial virus (RSV) 1 1
Human coronavirus HKU1 1 1
Coxsackievirus A6 1 1 1 3
Sapovirus 5 1 6
Influenza virus AH3 1 2 3 1 7
Rhinovirus 2 2
Rhinovirus C 1 1
Parvovirus B19 1 1
Human Metapneumovirus 1 1
Norovirus genogroup II 2 3 1 3 1 1 11
Cytomegalovirus 1 1
By 3 1 2 1 2 3 1 13

wF 14 3 1 3 4 3 2 7 2 4 7 2 52
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Influenza virus AH3 7
RS™ A /L ARG YLE ( 1 ) | Respiratory syncytial virus (RSV) 1
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e A novel automated identification and
quantification database (AIQS) using
LC-QTOF-MS.

e AIQS can identify and quantify hun-
dreds of chemicals without the use of
standards.

e AIQS has sufficient identification and
quantification performance as screening
method.

e AIQS allows for easy addition of new
substances and retrospective analysis.

o Instrument detection limits of 96% of
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* Corresponding author.

In order to protect human health and the environment, highly efficient, low-cost, labor-saving, and green
analysis of toxic chemicals are urgently required. To achieve this objective, we have developed a novel database-
based automated identification and quantification system (AIQS) using LC-QTOF-MS. Since the AIQS uses
retention times (RTs), exact MS and MS-MS spectra, and calibration curves of 484 chemicals registered in the
database instead of the use of standards, the targets can be determined with low-cost in a short time. The AIQS
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uses Sequential Window Acquisition of All Theoretical Fragment-ion Spectra as an acquisition method by which
we can obtain accurate MS and MS-MS spectra of all detectable substances in a sample with minimal interference
from co-eluted peaks. Identification is certainly done using RTs, mass error, ion ratios (a precursor to two product
ions), and accurate MS and MS-MS spectra. Consequently, the chance of misidentification is very low even in
dirty samples. To examine the accuracy of the AIQS, two collaborative tests were conducted. The first test used
208 pesticide standards at two concentrations (10 and 100 ng mL™") using 7 instruments, and showed that
average trueness was 106 and 95.2%, respectively, with relative standard deviations of 90% of the test com-
pounds below 30%. The second collaborative study involved 5 laboratories carrying out recovery tests on 200
pesticides using 10 river waters. The average recovery was 71.6%; this was 15% lower than that using purified
water probably due to the matrix effects. The average relative standard deviation was 30% worse than that of
measurement of the standards. Both the recovery and reproducibility, however, satisfied the criteria of Analytical
Method Validity Guidelines, Ministry of Health, Labour and Welfare, Japan. Instrument detection limits of 96%
of the registered compounds are below 10 pg. The AIQS allows for easy addition of new substances and retro-
spective analysis after their addition. The results applied to actual samples showed that the AIQS has sufficient
identification and quantification performance as a target screening method for a large number of substances in

environmental samples.

1. Introduction

To obtain a rich, healthy and comfortable life, we use more than
70,000 chemicals in our daily life, and the amounts and types of
chemicals being produced have been rapidly increasing [1,2]. Many of
these chemicals enter the environment and, as a result, various adverse
effects, both expected and unexpected, have been reported for many
chemicals [3-5]. To take appropriate countermeasures against these
situations, it is first necessary to determine the levels of chemical pol-
lutants in the environment, e.g. in water, biota, and foodstuffs [6-8].
Toxic organic chemicals are monitored or surveyed in many countries,
and gas chromatography and liquid chromatography coupled with mass
spectrometry (GC-MS and LC-MS) are the most frequently used
analytical technique because of their high sensitivity, selectivity, and
flexibility, even for monitoring trace amounts of organic micro-
pollutants (OMPs). However, before actual samples are tested, standards
of target substances are always analyzed for the determination of
retention times (RTs) and the preparation of calibration curves because
these are often affected by subtle differences in instrumental conditions.
Even in a wide-scope target screening method that can identify and
quantify more than 2000 emerging contaminants, standard substances
are used to create the standard addition calibration curves when quan-
tifying the identified substances [9]. The necessity for standards restricts
not only the number of chemicals that can be simultaneously analyzed,
but it is also time-consuming and costly, even assuming native and/or
isotope-labeled standards exist for the chemicals of concern.

In order to overcome the necessity for analytical standards in GC-MS
analysis, we have developed the Automated Identification and Quanti-
fication System with a database (AIQS-GC) to simultaneously identify
and semi-quantify a large number of semi-volatile organic chemicals
(SVOCs) without the use of standards [10,11]. The AIQS-GC database
consists of three databases—mass spectra, RTs, and calibration curves of
target compounds that have been created by using the conventional
internal standard-based method—all of which are essential for both
identification and quantification of target substances. In addition, new
substances can be easily added to the database. Therefore, any chemical
to which the specified GC conditions are applicable can be analyzed by
means of the system. Moreover, if similar databases were constructed
using different GC conditions, it would theoretically be possible to
analyze, without standards, most of the chemicals to which GC is
applicable. As a result of understanding the usefulness of the AIQS-GC,
the AIQS-GC has been adopted one of the measurement methods in
GC-MS analysis and been adopted as Calibration Curve Database
Method of Japanese Industrial Standard K0123: 2018 [12]. Although
GC-MS is an excellent instrument for analyzing volatile organic com-
pounds and SVOCs, it cannot be applied for non-volatile and heat sen-
sitive compounds. On the other hand, since LC-MS can measure
non-volatile and heat sensitive compounds, if AIQS for LC-MS is

developed, most of the OMPs in environmental samples can be measured
by using two AIQSs. The objective of the present study is to confirm that
the calibration curve database method (AIQS) in practical use for GC-MS
is applicable to LC-QTOF-MS and to establish a new measurement
method for LC-MS.

It is well known that reproducibility of retention times in LC-MS is
not as good as in GC-MS, and the number of fragment ions generated by
the atmospheric pressure ionization, commonly used in LC-MS, is much
lower than by electron ionization in GC-MS. These two issues together
indicate that identification performance of LC-MS is lower than that of
GC-MS. To increase the selectivity of LC-MS, a high-resolution mass
time-of-flight spectrometer (LC-TOF-MS) and/or a tandem mass spec-
trometer (LC-MS-MS) may be used for OMP analysis. Unfortunately, LC-
MS-MS cannot be used with the AIQS because the AIQS measures sam-
ples by using total ion monitoring to obtain the mass spectra of all peaks
in one analytical determination. Time-of-flight mass spectrometry can,
however, be used with the AIQS. In the previous paper [13], we used
LC-TOF-MS to measure 300 OMPs using in-source fragmentation. The
results obtained showed that in-source fragmentation did not provide
sufficient selectivity for analyzing complex samples such as environ-
mental samples. In this study, therefore we used LC-QTOF-MS to
develop the AIQS-LC because it provides RTs and accurate MS and
MS-MS spectra, which provides sufficient selectivity for identifying
OMPs in complex samples [14]. After constructing the AIQS-LC con-
sisting of RTs, exact MS and MS-MS spectra, and calibration curves
created by the internal standard method, we validated whether the
AIQS-LC has sufficient identification and quantification performance as
a screening method. Specifically, we validated the identification per-
formance using complex samples, such as an influent of a wastewater
treatment plant (WWTP), and validated the quantitative performance by
carrying out two collaborative tests: measurement of standards and re-
covery tests using river water. The results obtained in the collaborative
tests were evaluated by comparing to Analytical Method Validity
Guidelines for Surveillance and Monitoring of Hazardous Chemicals in
Foodstuff, Ministry of Health, Labour and Welfare, Japan, 2019. Based
on the guideline, we set target recovery and precision of the collabora-
tive tests are 40-120% and <44%, respectively. Regarding quantitative
performance, experiences with the development of the AIQS-GC have
shown that in order to obtain reliable results, the performance of an
instrument used for sample analysis and the instrument used for con-
structing the AIQS database should be the almost same [11,15]. In
addition, it is known that the analysis of the system performance check
standards (PCSs) is effective in evaluating whether the performance of
both instruments is within the acceptable range [11,16]. Therefore, the
results obtained from the collaborative tests were used to examine the
candidates for PCS.
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Abstract: (1) Background: General infection control measures have been implemented at the societal
level against COVID-19 since the middle of 2020, namely, hand hygiene, universal masking, and
social distancing. The suppressive effect of the social implementation of general infection control
measures on pediatric infections has not been systematically assessed. (2) Methods: We addressed
this issue based on publicly available data on 11 pediatric infections reported weekly by sentinel sites
in Osaka and Iwate prefectures in Japan since 2010. We obtained the 5-year average for 2015-2019 and
compared it to the weekly report for 2020-2021. (3) Results: The rate of 6 of the 11 pediatric infections
decreased significantly during 2020-2021, regardless of the magnitude of the prevalence of COVID-19
in both areas. However, only RSV infection, one of the six infections, was endemic in 2021. Exanthem
subitum was not as affected by COVID-19 countermeasures as other diseases. (4) Conclusions: The
social implementation of infectious disease control measures was effective in controling certain
infectious diseases in younger age groups, where compliance with the countermeasures should not
be as high as that of adults.

Keywords: COVID-19; infection control measures; social implementation; pediatric infections;
mild lockdown

1. Introduction

The COVID-19 pandemic has changed people’s ways of life worldwide. COVID-19,
initially detected in China in December 2019, quickly spread globally [1,2]. Public health
and social measures were taken against COVID-19, including intensive surveillance and
social implementation of infection control measures. In 2020 and 2021, the Japanese
government declared four one-month states of emergency in response to COVID-19. Unlike
city lockdowns, the government requested that people avoid going out unnecessarily and
work remotely; this was termed a “mild lockdown”. Mass gatherings were restricted
to no more than 5000 participants or a capacity of 50%. For example, the 2020 Tokyo
Olympics was postponed and held in 2021 using the “Olympic Bubble”. The open hours of
restaurants, department stores, and sports facilities were shortened. People were asked to
wear a mask at all times, keep a distance from others, and practice hand hygiene when going
out. There was no legal penalty for disobedience. These infection control measures were
introduced nationwide after the first declaration of a state of emergency against COVID-19
on 7 April 2020. Such countermeasures continued to prevent an explosive increase in
COVID-19 cases in Japan until mid-2021. Practicing hand hygiene, wearing masks, and
limiting human-to-human contact are key infection control measures in healthcare settings.
It is reasonable to speculate that the implementation of these actions at the community level
should reduce not only cases of COVID-19 but also cases of other infections if compliance
is sufficiently high. We sought to determine the impact of COVID-19 countermeasures
conducted at the community level on pediatric infectious diseases. We analyzed the
prevalence of 11 diseases before and after the COVID-19 pandemic. The following diseases
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are reported by sentinel hospitals, mainly for pediatric cases, under the Infectious Disease
Surveillance System in Japan based on the Prevention of Infectious Diseases and Medical
Care for Patients with Infectious Diseases (hereafter referred to as the “Infectious Diseases
Control Law”): influenza, respiratory syncytial virus (RSV) infection, pharyngoconjunctival
fever (PCF), group A streptococcal pharyngitis (GASP), infectious gastroenteritis (GE),
varicella, herpangina, erythema infectiosum (EI), exanthem subitum (ES), mumps, and
hand, foot, and mouth disease (HFMD). Nationwide surveillance data are insufficient to
provide the visualization of this occurrence in depth. We focused our analysis on two
geographically distant prefectures, Osaka and Iwate in Japan, with different COVID-19
outbreaks. These two areas are distinct in that Osaka is a metropolitan area, and Iwate is
situated in the northeast of Japan, with different populations and numbers of COVID-19
patients. Although there have been reports on specific diseases and institutions, such
as the low prevalence of influenza during the COVID-19 pandemic [3-7], we targeted
pediatric infectious diseases under surveillance to clarify the countermeasures in society. We
evaluated the effectiveness and limitations of the infection control measures implemented
at the societal level.

2. Materials and Methods
2.1. Data Collection

Infectious disease surveillance is conducted under the Infectious Diseases Control
Law. The 11 diseases analyzed in this work, influenza, RSV infection, PCF, GASP, GE,
varicella, herpangina, EI, ES, mumps, and HFMD, are under sentinel surveillance. The
number of reported cases per fixed point in a week since 2010 was obtained either from
the Osaka or Iwate Prefectural Infectious Disease Information Centers. The features of the
targeted diseases are summarized in Table 1. Patient age data were also obtained from the
same resources. The number of patients was reported by pediatric clinics and pediatric
hospital departments. The number of sentinel hospitals was approximately 200 and 40 in
Osaka and Iwate, respectively. For influenza, the numbers of patients were also reported
by internal medicine departments, adding approximately 100 and 20 fixed points in Osaka
and Iwate, respectively. The number of COVID-19 patients in Osaka and Iwate prefectures
was obtained from open data of the Ministry of Health, Labor, and Welfare (https://www.
mhlw.go.jp/stf/covid-19/open-data.html, (accessed on 5 April 2022)). Human mobility
flow data were obtained from V-RESAS (https:/ /v-resas.go.jp, (accessed on 5 April 2022)),
which is provided by the Cabinet Office for Promotion of Regional Revitalization and the
Cabinet Secretariat of the headquarters for overcoming population decline and revitalizing
the local economy in Japan.
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2.2. Data Analysis

Data on the weekly number of reports per sentinel site from 2010 to 2021 were used to
analyze long-term trends in prevalence. The 5-year average was calculated by the five-week
moving average number of reports per sentinel site from 2015 to 2019 that used the data of
the 2 weeks before and after the given week. This 5-year average obtained from the above
calculations was compared to the number of reports for the relevant week in 2020 and 2021
(Student’s t-test). The 53rd week of the year was excluded due to the absence of weeks in
some years. The target period was 90 weeks, beginning in the 15th week in 2020, after the
first declaration of a COVID-19 state of emergency, and lasting until the 52nd week of 2021.
A p-value less than 0.001 was considered statistically significant. The epidemiological trend
of RSV infections by age since 2016 in Osaka was also assessed.

3. Results
3.1. General Trends of Pediatric Infections in Osaka and Iwate before the COVID-19 Pandemic

Figure 1 shows epidemic curves for the 11 target infectious diseases in the prefectures
of Osaka and Iwate from 2010 to 2021. Before the COVID-19 pandemic, three infections were
endemic every year with a distinct peak: herpangina in the warm season and influenza
and RSV infection in the cold season. Seasonal trends were also observed for GE, ES,
varicella, PCF, and GASP, with several peaks during which these infections were endemic.
HFMD was endemic every other year, and EI was endemic every four years during the
warm season. Mumps was endemic at 5-year intervals. The epidemic periodicity of EI and
mumps was more clearly reported in Osaka than in Iwate. Endemic varicella appeared
to be suppressed in comparison to before 2016, with a small seasonal endemic peak. This
could be simply due to the vaccination program that was started in 2014. In Japan, the
mumps vaccine is optional and not a routine vaccination. A gradual decline in ES was also
notable, with an average year-on-year decrease of 1-5% (average of 4%) during the last
10 years. The epidemic curve of GE and herpangina showed a downward trend; on the
other hand, influenza, RSV, PCF, and GASP have been on the rise for the past several years.
The long-term observation of trends in infectious diseases showed that, when comparing
epidemic status, the trends have changed over the past 10 years, and a period of 5 years
was considered appropriate for the period covered.
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Figure 1. Trends in weekly reported cases of infectious diseases per sentinel site from 2010 to 2021 in
Osaka and Iwate prefectures. The 11 diseases were reported mainly among pediatric patients, with
data from both prefectures: (a-k) in Osaka and (a’-k’) in Iwate.

3.2. Pediatric Infections during the COVID-19 Pandemic in Osaka and Iwate
3.2.1. Human Mobility Flow and Infectious Diseases during the Mild Lockdown

Osaka and Iwate differed in the magnitude of the COVID-19 pandemic, and there-
fore, the number of emergency declarations was also different (Figure 2). We evaluated
the impact of infection control measures against COVID-19 in both regions under these
settings. Human mobility flow was substantially reduced nationwide under the first state
of emergency, decreasing by approximately 60% from the figure for the same week in the
previous year (Figure A1). Elementary and junior high schools were not closed during the
states of emergency subsequent to the first state of emergency, and human mobility was
less restricted. In 2021, only weeks 1 and 33 in Osaka and only week 52 in Iwate showed
an increase compared with these weeks in 2019. The weeks of the year-end and New
Year and summer vacations, which are society-wide vacations that are custom in Japan,
corresponded to the weeks of increase. On the other hand, the weeks with an increase
in Osaka showed a marked decrease in Iwate. In general, the flow of people during the
COVID-19 pandemic period was suppressed compared to the same weeks in 2019, and the
social measures remained in place.
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Figure 2. The daily reported number of confirmed cases of SARS coronavirus 2 in distinct regions in
Japan from 16 January 2020 to 2021: (a) in Osaka, (b) in Iwate. These data were taken from the open
resources of the Japan Broadcasting Corporation. The period of the declared state of emergency is
indicated by gray shading and the date. Osaka is one of the endemic areas in Japan. There were no
reports of confirmed COVID-19 cases until the end of July 2020 in Iwate.

3.2.2. Pediatric Infections during the COVID-19 Pandemic and Their Comparison with the
5-Week Moving Average over the Past 5 Years

In 2020, no influenza epidemic peaks were observed, and cases of PCF, GASP, GE, and
herpangina were reduced, although sporadic cases were reported (Figure 1) in Osaka and
Iwate. Cases of RSV in 2020 showed a marked decrease in Osaka; however, the number
of cases increased at the end of the year in Iwate. Cases of ES did not show a downward
trend, and an increase in the number of patients was observed in Iwate. In 2021, influenza
epidemic peaks were not observed in either region, and the number of GASP outbreaks
continued to decline. The number of ES infections was lower in 2021 than that in 2020. The
number of RSV cases increased considerably in both Osaka and Iwate in 2021. In Iwate, as
in previous years, the outbreak cases peaked, then fell, but then increased again. Based on
the periodicity of transmission, HFMD was predicted to be nonendemic in both regions
in 2020, and although 2021 was an epidemic year based on periodicity, the peak values in
Osaka and Iwate were 4.27 in weeks 44 and 35, respectively. These values were the lowest
among the five epidemic peaks in the past 10 years. For EI and mumps, periodicity also
inferred no epidemics in 2020 and 2021. HFMD was also considered to be nonendemic
in 2020 based on periodicity. Vaccines were available for varicella and mumps, and large
outbreaks were already under control (Figure 1). Based on the above background, four
diseases, HFMD, EI, varicella, and mumps, were excluded from the evaluation of the
impact of COVID-19 countermeasures on infectious disease control. The rotavirus vaccine
was introduced in Japan in November 2011, but routine vaccination was not available
until October 2020. Infectious gastroenteritis may be caused by other pathogens, such as
norovirus, and was therefore included in the analysis. Ultimately, seven diseases were
included in the analysis, and the 5-year average was compared to the number of reports
from weeks 15 to week 52 in 2020 and 52 weeks in 2021 (Student’s t-test, p < 0.001) (Table 2).
No significant differences were observed in the decline of influenza in Osaka in 2020, but no
epidemics were observed in either region for the 2020/2021 season. The four infections, PCF,
GASP, GE, and herpangina, decreased significantly over the two years. On the other hand,
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there was a notable difference in RSV infection that significantly decreased in 2020, but the
number of reported cases increased in 2021 in both prefectures. In Iwate, ES significantly
increased, unlike the declining trend in pediatric disease; ES was less susceptible to the
infectious disease control measures implemented by society.

Table 2. Test of 5-week moving averages over the past 5 years and the number of patients reported
during the COVID-19 pandemic.

2020 (15-52 w) 2021

Osaka Iwate Osaka Iwate
Influenza 0.0053 p< 0.001 p <0.001 p <0.001

RSV infection p <0.001 p <0.001 0.02061 0.01278
Pharyngoconjunctival fever p <0.001 p <0.001 p <0.001 p <0.001
Group A streptococcal pharyngitis p <0.001 p <0.001 p <0.001 p <0.001
Infectious gastroenteriris p <0.001 p <0.001 p <0.001 p <0.001
Herpangina p <0.001 p <0.001 0.0052 p <0.001
Exanthem subitum 0.002433 p<0.001* p <0.001 0.19267

Number of patients

6000

5000

4000

3000

2000

1000

<6 <12
months momths

p < 0.001 *: The number of ES cases in Iwate significantly increased.

3.3. Analysis of RSV Infections by Age Group

We analyzed the age distribution of cases of RSV infection. In Osaka, most patients
were one year old during the period from 2016 to 2019. In 2020, there was a sharp decrease
in patients in all age groups, but in 2021, the number of patients increased in the age
group from 1 to 5 years (Figure 3). These data suggested that RSV infection was indeed
suppressed in 2020, resulting in an increase in RSV-susceptible infants. However, the level
of difference in 2020 was not significant when compared to the previous five years (Table 2).
RSV infections spread rapidly in Osaka and Iwate, although human flow mobility remained
reduced during 2020 and 2021 relative to 2019 (Figure A1).

ly 2y 3y 4y Sy 6y Ty 8y 9y 10-14y  15-19y  >20y
age
2016

2017 ceeeeeees 2018 =--=--2019 === 2020 2021

Figure 3. Age distribution of RSV infection in Osaka from 2016 to 2021. The annual numbers of
reported patients were 8542, 11,675, 10,174, 12,478, 1129, and 15,915 for each year from 2016 to
2021, respectively.

4. Discussion

Until effective vaccines were available, the basic strategies against COVID-19 were
hand washing, mask-wearing, the avoidance of closed rooms or crowds, and the restriction
of human mobility. This situation constituted a social experiment suitable for assessing
whether implementing such measures at the community level would be effective against
community-acquired infections. Critical assessment of the current status of infections has
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the potential to aid in the development of effective countermeasures against emerging
and reemerging infectious diseases in the future. Therefore, we focused on the impact of
COVID-19 countermeasures on diseases that have been under surveillance regimens for a
long period of time, such as pediatric infections. However, it has been reported that cases of
notifiable infectious diseases such as influenza and norovirus decreased in some countries
during the COVID-19 pandemic period [3-7]. These reports do not necessarily verify the
overall effect of these countermeasures on infectious diseases.

We found that at least 6 out of the 11 targeted pediatric infections were controlled. This
is the first clear evidence that public health interventions are effective against a wide variety
of pediatric infections. These infections are transmitted either via droplets or direct con-
tact, or both. Infections of infants and school-age children should be discussed separately
because the former is unable to comply with infection control requirements. In Japan, child-
care facilities were not entirely closed under the state of emergency. Infants did not wear
masks at nursery schools because choking while wearing masks is considered a higher risk
to their health than COVID-19. Moreover, infants cannot properly practice other COVID-19
countermeasures. The question arises of why pediatric infections were controlled in 2020.
School closures, masks, and thorough hand sanitization were observed among schoolchil-
dren, and the decrease in diseases that are more prevalent among schoolchildren has been
sustained to this day. In addition, it is assumed that compliance with infectious disease
control measures by adults played an important role in diseases that affected all age groups.
Influenza and norovirus infections are good examples. Approximately 55% (39.9-65.5%)
of foodborne GE outbreaks have been attributed to norovirus in the past 10 years. Only
a few foodborne norovirus outbreaks were reported in 2020-2021 because restaurant use
was limited, especially during a state of emergency (Table A1). The adult population was
removed from sites of norovirus infection. Therefore, adult-to-child transmission was pre-
vented, resulting in no GE outbreaks at nursery schools. The prevalence of norovirus GIL4,
the most prevalent genotype worldwide, was low during the COVID-19 pandemic. On the
other hand, RSV infections, for which 1- to 2-year-olds are the target age for infection and
disease onset, were prevalent. The accumulation of susceptible persons and the fact that the
target age group had difficulties implementing infection control measures are presumed to
be the reasons for the rapid increase in the number of cases. We also suggest that this was
due to the way the pathogens spread. The main transmission route of RSV is via droplets
and contact. However, aerosol infection has been suggested as a transmission route for
RSV [8]. The reproduction coefficient for RSV infection was estimated to be 0.92-1.76 in
a cohort study in the Philippines [9] and 3.0 in the U.S. [10], which is higher than that of
1.28-1.30 for influenza [11,12].

One caveat when making inferences from the data was that the healthcare system
was almost saturated in 2020 due to the COVID-19 pandemic. It is possible that the low
prevalence of infections could be due to patients’ reluctance to visit medical facilities. In
Iwate, the number of ES patients increased and was thought to be partly because patients
spent more time at home due to the suppression of social activities. Refraining from medical
examinations did not affect the number of ES patients. For the same reason, an increase in
the number of ES patients was expected in Osaka, but a slight decrease was observed. This
is probably due in no small part to patients refraining from receiving medical examinations
in areas with endemic COVID-19. However, RSV epidemics were also detected, and the
period of withholding was considered to be limited.

This study demonstrates that the social enforcement of hand hygiene, universal mask-
wearing, and avoidance of crowds and travel in the form of a request is effective in curbing
outbreaks of contagious pediatric diseases. Mobility flow does not necessarily serve as
an indicator of infection control. The adult population appears to play a major role in the
control of pediatric infections. It is concerning that once vaccines and other interventions for
COVID-19 are implemented, the implementation of general infection control measures will
be weakened, and pediatric infections may begin to increase and adversely impact society.



Microorganisms 2022, 10, 1947

11 of 12

5. Conclusions

The society-wide implementation of COVID-19 countermeasures significantly con-
tributed to the reduction in pediatric infections over a two-year period. However, RSV and ES
infections were the only exceptions. It remains to be seen which countermeasure(s) had the
greatest effect on the control of pediatric infections. It is concerning that once COVID-19 is
managed by vaccines and other interventions, pediatric infections will begin to increase and
impact our lives.
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Appendix A
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-80
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Figure A1. Ratio of human mobility flow in 2020—2021 relative to the same week in 2019 in Osaka

and Iwate (%).

Table A1l. Monthly number of patients from norovirus-positive foodborne (FB) outbreaks in Osaka

since 2010.

Total Number Total Number
January February March April May June July August September October November December of Patients in of FB
Norovirus FB Patients

2010 14 32 146 0 34 0 0 0 0 0 4 164 394 1158
2011 81 20 0 14 0 30 3 0 118 0 54 12 332 1951
2012 52 38 101 15 0 0 7 0 0 0 187 167 567 877
2013 61 10 120 162 80 0 0 0 0 0 0 164 597 953
2014 84 60 19 0 0 0 4 0 0 0 3 40 210 742
2015 382 81 58 35 0 27 32 0 0 0 17 9 641 1191
2016 37 13 20 31 0 10 0 0 19 0 76 88 294 1179
2017 60 103 77 0 0 59 0 0 0 0 0 32 331 821
2018 31 23 31 27 19 0 0 0 0 0 43 0 174 500
2019 5 50 229 154 12 0 0 0 0 0 11 0 461 897
2020 0 0 14 0 0 0 0 0 0 0 0 0 14 587
2021 0 30 0 7 0 26 0 0 0 0 24 21 108 322
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HEIRE «- EBVAT AAIQS)IC X5 EFRINFNIDOS =5y hR7 Y
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Target screening of rivers in Iwate prefecture by automatic identification and
quantification system (AIQS)
OGHERIT- 1, A DIBS L, * Bl
(E FRESRENIIEE 7 —, 2 a FRAMIERERALRE 2 —, V5 FRE
Ba A S ER S IRE BRHEHERR)
OITO Tomoko (Iwate Prefectural Research Inst. Environ. Sci. and Pub. Health), IWABUCHI
Katsumi( Health,Welfare and Environ.Center Ofunato Branch ), TAKAHASHI Norihisa
(Resources and Recycling Division, Department of Environment and Residential Life, Iwate
Prefectural Government)
le-mail : tm-itou@pref.iwate.jp
(Z462: t:l
ANDTEFNZ XV | KEREE I i%ﬁ%fm‘t%# EOSHEH Sh, AKEBZAERER A~ DB PR SN TV D
i MK%% ) J A7 G DT D113, 72 %~ < % < OWEIZ W TERETRH %HE%Eﬁﬁ“Z—)M%
DY | MR DT BRx focx 7)== TOMER R ST\ D, ABFETIE, AFRN
DOFJINZ SN T HEEE « EEY AT A(AIQS-GC KN AIQS-LO)ZIEH L7=#—57 v h A7 U —=>
TNt RE TOFENEENLERWEDORRET12D T, Thae®ET 25,

[5i]
(1) HAEHS
IR <ALFWBEOKRERERZIEET 720 & £ 1 koM
PE, JR3E, I%&UTﬁwEﬁ&muk@mJ\fﬁ}:\ i PRI Vi O A ARG, PR DRASE
RO TN IR D)1 4 HIAIZOUNT, 2021 4R 5 A HIE (FL4) - Bty
= - 57 - — VA EV QI AN =3 Vi
fTof. FAMROBELR LIERT D TP - it Ok )

(2) AIQS-DB iZ & 54547

ATALER 2 & Ee B S IX M B & 0 51k DOIZHEIL U 7=, KRR S00mL (2 U > FEFEfENR (pH7.0) %
WML, # 7 LA (Waters PS-2 « AC-2(GC) X OV HLB » AC-2 (LC)) I LAt &#1T 7=, T D,
AIQS-GC(Agilent 6890/5975,74)115HH] NAGINATA?2 ver.2.03.02) & TY AIQS-LC(SCIEX X500R QTOFMS) T,
H—I7y NAY V== TN & EhE LT=, AIQS-DB DX W E ki, 3K, PPCPs, T KK %
DEREIGYE S, ) 1500 WETH D,

[ERLE£]

AHUL TR SN2 ERE L AR 2 12, MEREORFZIX 1 1T7rd, &b(LFWE LB
L 7= DI FAGERGRAKDSRAT S C #H T, £ 120 MEBRE S, WERE U CORERTEN S
Sz, £72. FARBREASFH CIE. FARERGRAKKA T O C #m &k O LGP A T O D Hi
R E L, KEREASOICFEWE O LB ARIRE 7o TWDH Z ERHERE I L,

C SOk HIRE BAL 30 WE A% 3 1T, ZOHATIL, Palmitic acid , Stearic acid &Y
Sucralose 72 ENZ BRI S, =Y A 7RISR E LTHEHA SN 00, AlEEKE L
TREFICHEH S TWD EE 2 bbb, MMPE T MEC/PNEC 28 1 Zif 2 72D1X, Clarithromycin,
Levofloxacin, Azithromycin, F£72, 1~0.1 ® % D% Roxithromycin, Ketoprofen & U} Erythromycin T -
72. Clarithromycin 72 & OFLEAN OV TIEL, PNEC 7217 T2 <, HAIMMH R om» 6 b, gEEH T



DEMITEENLELRWER TH L EEALND, LHYKMNRAT 2 D MR TiE, Bi#EH O 1H-
Benzotriazole,4-&5-Methyl-1H-benzotriazole DR LD 5 < | H BB RLEZERTE T O PR3 A LT
LT LELTWD b D LRI NI,

F o BEIZOWTIL, B OKE) 23 F L C< % B,D HLA T, KFEESBRIZf# 9% Isoprothiolane,
Bromobutide,Diuron,Simetryn,Dinotefuran 72 & 23 H S AL72 23, FAGE KD AT 5 C #iA Tl
AMED THERPERIE LT &35 Carbendazim <° Tebuconazole, Thiabendazole 23 & H X415 D
WRBRITh o7, AFRTHMEICHELLAEAWEFK T, BENFRRMETHLZ 0%
MoTeH AEIOFE TELE ORI ON T, EHERHRE LV L7 2 &0 6 | il
7T —2 L LTEHTELEEX TS, 2k, AEIOFHHAE TIiX, Bromobutide 7 4.1 pg/L,
Isoprothiolane 7% 6.9 pg/L & g b @V MEZ R L72S, ZALZE VOB ERRE FUE 480 L TY 920pg/L LV
FHMEVIRE TH - 72,

* 2 RHWEK

o n
Group A B C* D
c | I
Pesticides 4 37 25 30
Industrial chemicals 15 15 19 15 s I
Pharmaceuticals 6 20 58 15 A B
Personal care products 4 7 9 7
Consumer products 2 3 4 3 0 o 20 30 S >0
Others 0 2 4 5 . Eiztrlrig:eutical IF’nedrszztr:’;1 lci:ti?::)illucts
Total 31 84 119 75 B Consumer products M Others
*Site C | ZAFZLSMNAIE 1 W Z &R E S (ng/l)
# 3 C HRIZRT DM IR L BAL 30 WE O
No. R E BH#E  No. WS A L o
¥ pg/L Y] pg/lL
1 Palmitic acid 15 16 Merphos 0.19
2 Stearic acid 7.5 17 Tris(2-chloro- isopropyl)phosphate 0.19
3 Sucralose 5.8 18 Bezafibrate 0.18
4 Distyrylbiphenyl disulfonate (FB351) 2.1 19 1H-Benzotriazole 0.18
5 Fexofenadine 1.8 20 Tris(2-Chloroethyl)phosphate 0.18
6 Metformin 1.4 21 Atenolol 0.15
7 Cresyl Diphenyl Phosphate 2 (CDP 2) 0.76 22 Ionox100 0.15
8 Fluorescent brightener 71 (FB71) 0.62 23 Epinastine 0.15
9 Diphenhydramine 0.61 24 Disopyramide 0.15
10 Sulpiride 0.48 25 Diethyltoluamide(DEET) 0.13
11 Oleamide 0.37 26 Bromobutide 0.13
12 Steamide 0.33 27 Levofloxacin/Ofloxacin 0.12
13 Lauryl alcohol 0.28 28 Tributyl O-Acetylcitrate (ATBC) 0.12
14 Lidocaine base 0.28 29 Tetraglyme 0.12
15 Clarithromycin 0.20 30 Ethylhexyl methoxycinnamate 0.12
(ERX5)|

AIQS-DB Z{EH L1 =7 v b A7 V== 745 T A F RN OLEIERR 217> T,
KR E LTI T AERBGRAK DA & . LHHROFRAINNZ W TR E S, BHRED S
Mmole, Fio, FAEBGLKDFALE T TEHIEAZ B0 & L7zEE LA PNEC Z il 5k &7
V. KEADEBIZOWTHEEDRLERMERTHD LERZ DN,

(8]
AWFFE 2 FEfi T DI D720 o ALTUNTSLRFA M EAFIRA EEIZ LV AIQS-LC 7 — 4 N—2 D T2
e HATEEATHE E Le, 2 2SR LU TEHP L BT ET,
[2%E 3]

1) Jinya, D.; Iwamura, T.; Kadokami, K. Anal. Sci. 2013, 29, 483—486.
2) Kadokami, K.; Ueno,D. Anal. Chem.2019, 91(12), 7749-7755.
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b E AT IEBE R B3 5 EpErOAF R (6)
Fundamental studies on the development of chemical analysis (6)
O%gith—F5 ', miEEA Y, JrRUEIA 2 KRS °, R °, FAREE °, /N1
LOTHEER 0, EEPIR S, JURIERES, AFKT
(EFRERE, AT, * 4 H R iERRE, P RBOFER AN, SRR ISR,
CHUE THRERHE, T ] R ORBRAIT)
Kazuma KIKUCHI, Norihisa TAKAHASHI (Res. Inst. Env. Sci. Pub. Health Iwate Pref.),
Tomoaki ORIHARA, Satohiro KIHARA (Sapporo City Inst. Pub. Health), Hitomi HASEGAWA,
Shingo HIRAO (Nagoya City Env. Sci. Res. Inst.), Junko ONO (Res. Inst. Env. Agric. Fish.,
Osaka Pref.), Yosuke URANISHI (Nara Pref. Inst. Landscape. Env.), Tomohiro YOSHINO,
Masahiro YAGI (Kobe Inst. Health), Kazuhiro TOBIISHI (Fukuoka Inst. Health Env. Sci.)
le-mail : kazuma-kikuchi@pref.iwate.jp
[izCwiz]
ez U7 EEDN W BREE L P E IOV T, LOMS KT GC/MS 5 D i nIREM: 2 BiEt L7,
AT BRETE AU LW E OITERRB ISR DBRAIE THRONTEERMAZIRY £ OO TH D,
[5i]
KEREH D) T IAFmr (2) L,2-EA 2-Znn7==/) £ FZ¥> (LT [BCPH)) (3)
T RN ZF DL R LTz,
[RR & BE]
(1) KEREHFOT IAF v D5k
(BEEIPIARENE CH LT I AKX 0 OKREREHIEB T 2 00 ik E et Lz,
[DFE] B EHAK LT AKERBHS P2 N 2 FrElc Liztk, e s — MEZIRINL, 2R ZEME T —
MU v (Waters B tC2) IZH#KT 5, TDOR, BARAZREOK THES L, RikEZBEHT— Y v I
WK D, SDHITERKRZ A2 ) — /Tl L, iR ZERKCTHRL THLEMA— Y v PIi2iE
KT D, 10FWAY )=V TEMBI—F) v InbEH- - ERLELOEZRBRIERE L.
LC/MS/MS=SRM(ESI+) IZ TH#r ¥ %,
(R BERITEAE LT WE TH -T2, BRI ZBRMEIC L, Bzt VAR LeEsnird 577
LT 22 LT AREL 72572, AEOD MDL 1% 0.0035 pg/L Tod v | WIEGRERIZ X 5 BN
(3 86% (FATJIIZK, CV fE 6.9%) JKUr96% (k. CVAE 15%) Th-ot, B, AEZHWTEFRAND
BREKEZRELZE A Ik (EIR)ID KONEKR OURIEE) ICBWTT I 44 idmtish
72727z (< 0.0035 pg/L),

— Solid phase : Target ion
Water sample 1 extraction ¢ o m/z646.0 > 58.2
100 mL Surrogate Sep-Pak Plus Short tC2
Formic acid 20 UL Amiodarone 10 ml/min
hydrochloride-d, 10 ng = N e —
L Wash and || L — ' ’ Qualifier ion
dehydration Flution LOMS/MS-SRM b m/z 646.0 > 100.2
Purified water 10 mL 1%formic acid-methanol ESI-positive .
Methanol 10 mL 10 mL | )
Air 10 mL e A
Fig.1 Flowchart of determination method of fig.2 SRM chromatogram of MDL sample
Amiodarone (10.020 pg/L in river water )

—101—



(2) AEFEH D BCPH D #ris

[ ] s Ji R0 [ 3K 5 OB C b % BCPH /KT EHZ 351 B i ik A fEt L=,
[(FEIHLUDT & b= b U AZFRMN USRS E R 2 Bk L, BRUKkZ I, EH D
— hU v (HME TR Autoprep ® PS@Liq) (ZH/KT 5, ZD%, FEAK /7T F=FVU /L (7:3),
KK, A% — L CERKRZIBR TGS L, TN OWKAZIECERE Y — R v D@k T 5, &
DIZT7E M= MU VTERABEG S L, YRR CEET— N v U0 OEH - ER LTS O 2R BRI &
L. LC/MS/MS-SRM(ESI+) {Z THOHT T 5.

i R K 2 IR ERD DEE T VWWE TH - 7228, BARICTE b= Y 2RI TEL
ZETWELE, £-. LC OBEFHICKIRT = U A EOREEIR Z AW & mEENE L BT
L HEAOZWE THS TN HiEEMNLT D 2 LT T,

AEO MDL 1E 0. 0029 pg/L TH Y, BIMENGERERIZ L D EIRIX 94% GRIJIZK, CVAE 4. 1%) &Y 95%
(K. CVIE 6.5%) Th ol BB, KEZHOTEFRNOREKZHELZE ZA, Wk (&
PN FONiEA M) 12350 T BCPH IZ & e nr o7 (< 0.0029 ng/L),

Water sample Solid phase Targ: 1— ~l On\
7 extraction m/z 253.0 >218.1
30 mL Purified water 40 mL Autoprep PS@Liq —‘
Acetonitrile 30 mL 10 to 20 mL/min
with gas tight syringe

Qualifier 1on
m/z 253.0 > 182.1

Wash Elution LC/MS/MS-SRM

30% Acetonitrile 5 mL Acetonitrile 5 mL ESI-positive
Purified water 10 mL

Methanol 2 mL
Fig.3 Flowchart of determination method of
1,2-Bis(2-chlorophenyl)hydrazine

fig.4 SRM chromatogram of MDL sample
(0.010 ug/L in sea water )

() AKEREHF DT FAINRREZF L DRITE

(B S AR IME AR TH B T ML ARZF o ORERBHI BT 25 ik E Bt LT,

I AREREHZ Y v A — N2 L, B — Y v (Waters # HLB) ICH#AKT D, D%, ki
KOAAB )= (T:3) ZEAAI— Y v IZHEKTDH, AX 7 —ATEBET—N) v NIRRT -
ERLTEbOEREBRK E L, LC/MS/MS-SRM(ESTH) (2 THHTrd %,

(A& ]AYED MDL 1% 0. 0012 pg/L ToH Y |, IRINEIGRERIZ KL 2 UL 92% GArJIIK, CV 1 6. 8%) &
OV 98% (MEAK, CVAE 3.5%) Th-otz, 7B, KEEZAVWTETFRNOREKEZHE LZEZA, Bt
(2N ARALBREG S 0D R & 70 38 AR TR B N H A O LK S ORI T R AN A X F U3 S 7e s
ST, FARFRE D T ORJIAKD 5132 0. 049 pg/L DT MANRREZF o & iz,

2000 1T RT67R> 55026085440 20000+ OE —220
500- . i
Solid phase Target ion [ |
Water sample T extraction % m/z 5593 > 4402 |
Surrogate Qasis HLB Plus : J \
100 mL ) ) o _ IR [ S S |
Atorvastatin-d 5 5.0 ng 10 mU/min T T
60 70 80 20 00  mn
L 1000 xR 558 PACESZ5 0500 CE- =435
Wash . 750 1
. Eluti — LC/MS/MS-SRM : .
and dehydration fon .1 Qualifier ion 5
— 550 3 > 25
30% Methanol 10 mL Methanol 10 mL ESl-positive ol ™ 9.3 >250.1 ‘ |
Air 10 mL J \
PE N VO S NN
60 7o 80 oo 100 min

Fig.5 Flowchart of determination method of

Atorvastatin
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fig.6 SRM chromatogram of MDL sample
(10.0050 pg/L in river water )



FREIERADR

PAFRICBTE~T - 7y TEEHWEY X7 7~ OE BEHEE
Estimation of population densities of Asiatic black bear by the hair-trapping method in Iwate

Prefecture

O%ﬁ%ﬁl-MWE%Z
T REFREIIIE v &2 — - ZEFRARZE

RAERCTRETESENRICL~T - Iy ERICX BV F ) 7 7~ 04 BEHEEH R 2 W&
L. [FIERDFECHEM X 1172 10 FFEROFEE & MG L 72, 2018 1AL P (A8 (OU) i<
142 D~7 -« 7y 7%E L, 2019 Fi3d0 b s Ik R g (KS) 1 1373, 2L T
2020 4E (3t b b E AR B R (KN) 12 136 FEZ%E L 72, 6 H B2 o 2 BRI T 4 [k
EBEREINL 72, (EEHEIICIE 6 o~ A 27 udT 74 MEMZ, MHEHICRT Aer = /ru%
TERRIC U 7z, MRMABO S o 8 13 22 IR R R (Efford 2004) Z V72, AR
OU@i¢%@mM£&mKS@@mmﬁmmKN@ﬁozwmm@@otomim&wrtf
OU (3P R EMEEIECH - 7225, KS & KN Tl K2 AZLIZR oNAad o7z, BAEDET LE
Rcix, BB L COBRBRIGER IR, 2 L THRERIEERS P 7y 7y =3y v £~
DR, THIBEEE IR OB R Wi full EF AR 6 [t 5 AEER I N, 2O EnbIhb
DEBBATHEDOHABIEE CECTHRATH 2 EE 2 LN, COMEL D LICETRABOER
¥ 3700 BHEHEE L, S5 RV *F /7 /< EHEHICE T 2 HEBE O EICTEH I T3
(565 XF)
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B OB SN R T A L 2 DOEMERIFEFNZOWNT
BT EAEHERE D BRSLRE ) [ —ER %)
U SR IR AT S o # — 2 [ESLEYYERTIERT

HFRNT 2018 10, [A—HUE D/ N LR B3 1 Haak) CHRFEHICK 1 2B ich7z v

R, MR, Tﬁ%zﬁt#éﬁﬁ R OHEMBYLEFI A Lz, 2019 FI2H R 1R E
TRERERFIN B - 1o, AIEHEEICONWT, £ RT-qPCR T/ 1 71 )L 2% KIZ RT-PCR
T/BRUANA, 2T RUANVA FRTANVA N gA)VA TARB AL
TATFIANA ABREZTANVA CHRETUANA, TT ) UANVADREZIToT,
PRI AN AZHONTIEE HIEEFEES multiplex RT-PCR 35 L ' RT-qPCR & i L .
RT-PCR HEEIEMIDO X A L7 hy— 7 T A2 LD T A N ABG LRI ERE L, J ay
ANV ATINEREFT RN GILE L 720, 9B 2RETIEII Ry v 2 b En
72o PR TA VAL, 2018 FEO/NELFAI(6/16 FRIK), REREFEH] (8/12 Mif), 2019 4
DIREEERI(B/5 I THEL 720 | INFRERITIL ) 7 U AV A(GIL2) &R T A LA
W ARBREGITIEY R T A NV ADOBRI S iz, SN2V R T A V2 ORI

2018 D/ NFREFEHI T GL.2(1), GIL3(2), GV.1(4), [AIFE DR EE 41T GL.2(2), GIL.3(1),
GIV.1(1). GV.1(7), 2019 ‘EDREEREFFIT GIL34), GIL1I()TH -7, F—HRiENH
R 3 DOBBFHOY R YA VARSNGB H b oTe, YR T A N AGHE OF
1% 1~10 %, EHEP OV R A VAR EIT 1g H720 10710 a8 —Tho7-, WTFhDHE
B E 4 0), AIEA L e LT oA L AR M) > 7273, RT-PCR IS Z VR 7 A )L A
D& F#ES multiplex RT-PCR OiBMZE R, & 6725 MM E& 8 FhHlT X TOHE
BBE RO REIZHE Lic, WTNOHFF GBI A TH o7, Skt R Y
A VAR L D B REREG S R — I E G L TRAEL W Z 22D 2 LR T
XM EwEHTh D, HFRBIEPFRE  BREL . A TRENFERER REL
%
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MCHWFDOTUNDAFILT VEZV LAY FRHTEDKRR

(B ®]

Ptk T =0 LADOMA A VR EIE PR C
LT IUNTATFAT E=T LI BY R
(LR TDDAC) &9 .) &, EMHIESE G &
L THRIRHE, Hilas B EOHEF DI
Do, SRS N TRERR N O R H S A <
HENLFEHEAITH D,

WEERTIE, BTSN L L COREIX
<, BinOELGENM T TR TOMHNED 5T
WR DAY SRR 25 REICIRIN T, RS
DEATHT 2 CHIRE DN ODFAEZF S Z &
Z HEYIZ, 40 CHIC DDAC Z N L4H CHR & flik
T 5 & D FEESNRINE FE R DB D35 A
L7ze MM, fREEFTD S OREKRENH - 72
DD, HBHETTIE DDAC 73 Mk & #ESL L TU g7z
W, REREAZWIE L T D,

DT, PREEFT & [FAR O 18 S FF B M &
HRBISEOEGE N H o722 LD, 2 TINT
E £ % DDAC DIRAE % PRI ET L 2 4 M aEAf
BREIT-> =D TEOMELERET S,

[AB &]

1. LC-MS/MS JIE St

FEE X, LC# : Shimadzu 5! LC-20AD,
MS/MS ¥ @ Sciex #:84 Triple Quad 5500 % AV 7=,

MS/MS BIE S DORFI D=0, Hlbr Ty
AF AT o=y MMEUELL (Dr. Ehrenstorfer)
B A K ) — VML T 1,000 pg/mL & L2t
DEAFHERIR & L, R Z 10 oM TR T >
FoARORTE =YL (1:1) CTHEEA
RLZbDEHNTA 72— 3 VK IOVFIA
20 MRM L OV A oAb St % Aetifb L 7=,

LC DMFFEHE, 50 Z 2T 0DS & A A

OF: 3 T ULNICE /N U
Ca FRESEREM L 2 —)

B A OV ILTFE— NI T L0 SH-C18 (2
mmX 150 mm, 3 pm) (Imtakt) ZHAV. BEHfEIC
X7 o E=U LKEKRETER=FILTD
7TV N REORE EIT o, KB
=7 AR 10, 20 V50 mM THREF L 7=,
2. ALEREORES

A OREET & LT, DDAC ikl 2
L. 0.2%7 U E=T K, 2%FBEGAY ) —
Iy AR )= KR0.2%T VE=T GHAL )
— IV DOFIRBECH U C P 217 - 7,
FERLTAZ X, DDAC IXIUALT »E=" A H FF
YELTHEEPTEREL TN Z LN, 55
BiA 2 ZZHi T 7 5 To % 0ASIS WCX (150 mg/6
cc) TORRAERFI L, £72. 5072 RTL
BE & U CHIHIR & FRAN A (50 k) %
0.45 ym A 7L 7 4 VE—TAHBDIHZLT-
T BRI DG BAT o 72,

3. ZEYPERHAG AR

Y MERHIERER X, BT EE w2
T A KT A ) VIZREWERBRE FEf L7,
bbb, 1 RBRY 70 FEIINEE (n=1) . ER
FRAEFE S 7makl (0.01 pg/g, n=2) KOS
DI FEEMEA Y NG (0. 05 pg/g, n=2)
DRBRZATV, % 5 FERE VIR LT,
AEHE. BNTEEA L7-5I0 % s Kis ¢
10 43z T, BEH N TH#E—bL72b D%
Mz, &3BriE, B L 7230EE 5 g ITERYERR
WawML, 30 pEER, 2128V THRE LT
FNEIZE > THAE LT, s AR X,
2% XBREA AKX J—NEFAVTO0.5 - 20 ng/mL
FEAEPRIR D 6 s & B LTz,

LC-MS/MS DIERE > H @I, FHEE (AU
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), PRI, SR X0 3 L 7=,

[(ERREUVEE]

1. LC-MS/MS HIE St

WRETORER, LC-MS/MS JE S Table. 1 D
LB e Lz, BEFHOX®RY E=7U LD
FERENEL, MREICT TR vy —T R
E— 7 GO, 50 mM TR FCX T
VESULARIEE E T b= F U VAL
72T OXET V= AOFER R Z 20 mM
L7,

2. ALEEORGET

PR O CIE, 0.2% 7 v E=T AL
2% XBREA A H ) — VT B R
WL To, WCX 17 b, BRAAAIEEKR O A 7
Ly 74N Z =0T b Bl D Oz 018k n
Kt <TH o7,

WIZ, A% 7 — AR L0, 2% 7 =7
BH AL 7 — VIR Z Z L E R WCX RS H, (R
ShAIBEAFR, AT LT g VR —RLER LT
R E RS LTc & 2 A, RIS IRBBALEE K& O
AT VL7 4B LR BRI v T
J A FHEOEONEORDHD E L HIZ, MS Scan
SIHTIZF5\ T DDAC DY HARERFI R (SR e & 7
HNDHRE e — 7 Z iR LI T2 DED b bk
HhUTe, WOX ALPROGRERIE TIIE BT <. MS
Scan Z3#T CHARHMEY) D ' — 7 DR I o
7o BAERHNZ AR ) — AT 0. 2% T v E=T G
HAZ 7 —/V TR L, WOX 8L L 7= 3Bk D[]
PERIZZE N E IR 50% K TOFI 100% Th o722
EMD, ATLEX 0. 2% T VBT E/AL ) —
AR OWCK 1 7 LR E T 52 ENRRRE L
&z, Fig. 1 ORBRTFIATHER L7z,

3. ZEYPERTAT R
FHEWMFBHZOWTIX, HFEE—2 135805
nigimote, iz, WIEREIO B — 27131 S/N=10
ThHI LR LI, BE (BUXR), 0T
FE. BINKEE OFE R Table. 2 IR EB Y T,
WIS ZYMREM T A R T A v O EREES

iz L7z,

[F&0]

L CINZE £ D DDAC ZJET 5 72D DA
1Ea R L2 G MR 21T - 7o b . BAT
IR RF DT,

(&3 3Ck]

1) JRAETTBEEIRR R RIS
[ 5t TR 2 RS B 5 lBRiE
DRI AT A BT A O—FeIEIZD
WL (PR 224 12 A 24 BRZH 122455 1 5)

Table. 1 LC-MS/MS #HIE S

77wy MM BIR%)

LC : Shimadzu LC-20AD

S
i MS : Sciex Triple Quad 5500

VRN Imtakt scherzo SM-C18 (2 mmX150 mm, 3 um)
B AE--20 mIFFET v = 7 LIKEIR

Bit---20 mM¥XRET =7 A EH0% T F=F UL
0 min(5%) — 7 min(100%) — 15min(100%)
— 16 min(5%) — 20 min(5%)

7T LR 40°C

iz 0.4 mL/min

TEA 5 pL

A A ALE— K EST (+)

Spray voltage (V) 4500 (V)

MRMZ: 14 326.4 > 186.2
(]

e 5 g (50 mLAPPHLETLE)
+ 02T E=TEHEHAAYX ) —) 20 nL
AEYF A X (11,000rpm, Imin)
0.2%7 VE=TEHAH ) =)L T2 mLICA AT v 7
LA EE (3, 000rpm, 5min)
g (R ]
[553]
[E A5 Z 2 OASIS WCX (150 mg/6 cc)
<arFa4va=rr>
AH ) —) 3 mL
K 3 mL
0.2%7 VE=TEHEHAK /—/ 3 nL
iR 5 mLAfT (it H R L FEIE)
<Pedr (R HIRIZEERE) >
5%7 =T 4 nl (R IZFER)
A K ) — v 4 nl (i BT HEFE)
<V GRHREZRDD >
2% XWEH AKX ) —/v 4 nL (K % B0
2% XBREH A X /) —/LT b nLICER
HER AR [LC-MS/MSHlE & ]

Fig.1 fiH R ORI

Table. 2 224 M:FFH3RBRAE R
R R = PHTIRE | ENEE
(ng/g) (%) (RSD%) (RSD%)
0.01 79.0 3.4 7.2
0.05 84.9 7.2 9.1
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AIQS-LCIC L 5 F/KUEB/KDERBERELMIREK &
€454 ML K SBREFEDRE

Ofte 1>« EiG  fAL- 53 el - AR B2 - a)ll 303 - Ohig x4

4B A FIRB BRI 7E & o & — (T 020-0857 5 T WL R v AL Al ) 1-11-16) , E-mail: tm-itou@pref.iwate.jp
25 B A T REHL T BT 2R (T 020-8551 4 T Wk i 7 L 1 4-3-5)

ERB A FRFUEER B LFH S AT LA LFR(T 020-8551 45 WAk i - H 4-3-5)

YES B AT RFEHR BT AT SRR TR (T 020-0021 44 F R T HH 4-3-5)

w

AR, NOEDS L BB S5 EEGLCATER#EYE  (PPCPs) 12 XL 5 KIRAERE R~
DEENRZIN, VAZHBEOZOOREFREN I THON TS, BREHI %mﬁémm%@&
@%%@m%% 5 % HARREA DO RIICHE T 5729, LS ITEAEYE & V345004

<P HE L 3 HLC-QTOFMSH HBh[FE « TE Y AT AL(AIQS-LC) & BA%E L 7=.

zwﬁ “C :,t LC -QTOFMS(SCIEX X500R) }:AIQS LCAEIEA L, TFAKMHEKIZERRE T D ERN%Z
MRETHEEHIT, EERMHOBREAMEGBEZBNE LT, 474 MTX KA Z K LT-.

TAKALEEIK DAIQS-LCHIE T, @&l ETREIELHIE A 2 13 U o & L 7o KI50FE D = 3L 5 25 fi H &
-, F£72, B I4 MTEAKUETIL, TIvao~vrn oA REFHFEANERTHRET
X5 —FHT, ANVKUT I ROHEEFET I V2R OEEGOBRERMIUNZ & 2R L7z,

Key Words : PPCPs,LC-QTOFMS,AIQS-LC,target screening,wastewater treatment
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LI

ik

BR2MROBMIFIRYE PN2.5) B R iTHERIZCDONT

1 [FC®IC
UKL IRE (LU, TPM2.5)) &,
KEFNZE#BE LTV 2 RiE82. 5 umBL F DL
FTDOZ LT, FEFRITNSWIZOMMOBREL F
TAY R MR ROV BR A R ~ Dt
HENREINTEY | ERR2UFEICREEAYE
MED BN TND, BIBEITREE R 15
(2B D & PM2. 5D R BE A ] OVRR 43 a3 BT & 4T
DT LEINTHEY ., RETIIHBAE, 1045
ICBWTEEREOFFER, 2 #Hmlzlsn
T T &2 i LT\ b, AlEl, SFocsE
FE7N S A S AEFEIT T THEM L2 RN 2
Hit A D PM2. 553 53 T it R AT DN THRAT 24T
ST=OTHRET D,

2 A&

Bm (EyGh) KO =KER (—E)
D 2HEIZT, R1O LB FHIEIC 2 HEMH,
Fai 0 R D 24 FEH, Y277 — (Thermo
#1854 FRM20251 ) % v PTFE ROV 7 o
N =R EB R E LT, o TRAHK
INREFIRE (PM2.5) RRATIE~ = = 7 )V
(BREEE) VICHEIL L CTHTW, EEBEE, 4
A4y (C17, NOs™, SO.%7, NHy, Na®, K',
Ca® KO Mg*) . FEsy (AHik#E (00) K
Ot #IRRFE (EC)) K OEM TRy (Na,
Al. K., Ca, Sc., V. Cr, Fe. Ni., Zn., As. Sb
& OVPb) #HIE LTz,

x1 RAEHM

x| %3 =5 wE

23

R1 |5/8~5/21 |7/19~8/1 |10/17~10/30|1/16~1/29

R2 |5/13~5/26]7/22~8/4 |10/20~11/2 |1/21~2/3

R3 |5/12~5/25|7/20~8/2 |10/20~11/2 |1/19~2/1

3 HREER

(1) PM2.5 RERUEEMS

i Hi1 A 0D PM2. 5 B SR BRI P I B R 1.0
~25.0p g/m, =JXHJF 1.3~23.2u¢/m T
BV REHMNOEERE L, WA E b

OARZEMN Tl Il IE
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aFREERENZEE > 2 —
M Af ZlsER 4 —5%

a2 EERFEPELS A2 FELFEN
ol (K1), WS OEERE,KOE
ks (0C, EC, NOs -, SO, NH,) OAHBIIZ
FRBIFRE r=0. 7 LA L & 50 < | E 7oA & F
L7z 3 MED SRR MR & O ZFEi b )
RERETHY (K2), W RO

AR KD TR 72 75 e D R B 2 58 < 2 )

TWD EEZ ORIz, AT, MR &
Hio, BEROEZFL S0 KEITRE M.
A Z21T NOy DEIG PO FFN R THE L 72
STEY ., FEHIZ K DN A BT, ECIZ
SONWTIE, 2FHITRFAR LY =KBEFHDF
B, MEEIEREL, Fe, BrREY =K
HROWRENREWVERE -7 (K3),
T E T VR K OB B R A TR D 2 D B
TR L, ZKBRIXEE 4 5N WIChL
ELTHY, BEHEHERD DB S 7
REEZ LN,

B Y
e

% (rg/m)

g3
L

n

v " " 3 k. » & ® & %
» VAL, e i, N ® y »

1 PM2.5S BEEREDHR GREHMAD

C WmEC mN0O3 S04 mNHA

¥ L2

X2 PM2.5 oM (3FF, FHEH)



(2) EEmRSL

NDAF S

T2 7 LE I
% Cl°. Na*. Ca®, :~'.°'-:§'
Mg® @ 2 FE 12 D W o

T R O AH B
X r=0.7 DL &R
<, IRB ORI, Ks
FHR Sy & FERIZ IR =
A ORASITRICIAR - A - R _
T TG LR S P
niz, £0O—J 7T, ﬁ'b
K'OFEBIER0R085 < |
BRIV =EKHERB K4 WihmDKEE
DRENEHVNANRELL HY, = KHFTIEH
WRARICED KOLEFEERHDHEEZD
iz (K4),

(3) BHEITHRESD

RFBIET e OA A o iE KEpfRE T
D5y THHL R OFBI 3 7R > 7o DITHRE L |
MR ST I DV T, ARBEAS r=0.7 DL 1
ThHol-DIEV.Fe As D 3TTHEDHLTH Y
BRSO R ZEN A ST, 2l
HAR DR AT IR EEIC SV T, ZKH B TR
7L —X B (Fe, Sb), # A YHE(In). i
TR BE (NL, V) OFFRE RSy 3 B - Jm ic b~ T
< L BC & RIERICINEITALIE T D R B3 S ik
INTW e, Fo, mHoTE 2 sy O %
Kb A, Wil BTN &V, BT)H
ILPb & As, =K HRIXK & Zn OFEBI A5 < |
FTNENLMREE (NI, V) fARkEE (Pb,
As), BEFEMIRBE (K. Zn) OFRIETHDH Z &
D BRI TR SE M OV BRIRBE . =X
HH JR) 13 A TR 058 S N B8 SE W IR It 0D 52 %88 % 2
FTWBREEMENRE 2 biviz, £, KEEN
DOMBEIGY OB LT DL LT
WS TUN 5 Pb/Zn b (GRS 18 5135 fiE)
EEHLcE A BT 0.16~0.37, =X
& 0.19~0.40 TH v | FNEROEHE 0.2
~0. 3 BB, KRFERIEDOEAIL 0. 5~0. 6 FLJE
EHEESNHTWA P22 b, AEHMICK
VF 2 i HEAS 0D PM2. 5 TG Y 0 A & i <

3 Wim®DECIRE

IZ T TninE Bbhni-,

B VIRE X, BESLEFIIEVMEAN H
ST, AR 2 FEELDRIL, FRlEZE L TR
VWETHEB L T\ (K5), #iflan v
AV A JEGLSE LKA AFE 5 55 AR 2K o 15 &
WA ETHWMEEENBD L2 &N —KF
LLTERADND, ARBBEDIRIETH D As
WZOWTIEFERR O IT A B o T,

(ng/

Asy BN

LN 2 Hi . oD PM2. 5 12D W T, [RIEEDFE A
BFIZ K DRG0 BEZ R ZITTWD
T ENIRBEE T, BURIG Y OFERE (Pb/Zn
) FREEICR T DM RO PM2. 5
TR RO ELBIIZ T Tnne
Bonleh, BEFROREE TILEL ) -
oo MERE TR A Sy DFBEN & | W HL A D PM2. 5
W L CAH BB RO B2 R < T
TWHHREMEN B 2 bivlz, = KHBERIZBW
TIX, BEHEgER, 7V —XWmE, 214 YH
BE. AMABESE & IR & 3 D IRE DT,
KPR BE DB RIS LR TR O g B R
DEBLZITTCWD I ENRBENTE, 2.
W & I 2 4R DRIV IR EE AN AR [
ZELTRSHEL TRy, gillan)oa
Jb A REGUEIL RIS AR &R O %
BRHoT-bDLEEZLND,
<BEXH>
1) B P RKP MM IR E (PM2.5) sy I E
~v=aT7 v EEOTHEHEEIE B 2R7,2019 4 5 A
2) BEIEIEH - A, KRB, - < IECEEL 72 2
U A 4 8ot R iR B T K 2 R ER B 2% & Hskys Yeff
PEOfRHT, KRB TR, 44, 91-101(2009)
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L C—P DA—MS ZRALV=REFEHRE S UHKRHO—F TR AR
REREMELV S — @AM SFH 6T

1 B#

WY o X —OFEAEREER T, R HEREL BR(EBh A, Atarto 4 O MR 2 5206 LT
Do ZDHH, BAFEHZOWTIEL, VLB UEE (S00), ZZEAEBA) , T AX U LER/HTAT VA (Fl=F
JL(PHBA-Et) . [Al 7" & ¥° /L (PHBA-iPr) . [@ 7 & £%/L (PHBA-Pr) . [FlA / 7 F /L (PHBA-iBu) . [7]~'F /L (PHBA-Bu) )
O 3WHH TWE., HWREHZ W T, A 27 7 2 UER(CYC) 1THE O A 5266 L TV 5,

UL, B SNAELISIMWOREITZ <. o, 2FEMICE, AR E P OIICESIM O
FEEER DG SILTWD 2 0D, BORRLLDMERDTZD, Yt & —IZ81T DRI O 2
FEEIE T MERZH D,

Z D7, ARAFEE HREIORIER G E D2 B E LT, LC-PDAMS & VW =RfFEHS L OYHBRE D —
BN ARDRRZAT T2 T, Z DN OV THET 5,

2 Hik

(1) ZBEBRREZRAVERIERS K UHERHEO—F I EEOR%ET

FTATPERIR LT 5 Z L MRt LD, RATEL 2WE (N7 4% VU Z2EER A TV (PHBA-ML) . 7 & RefE
i (DHA) ) & HIEEH AW (B Y 2 (SAC) . TEAALTZ 7 2 H U T AMBK) . A7 51— (SUC), RLF (DU))
DF 6 ETH D, Bl DR 2 BB SO HRE A &, E Clods 2 5866 L Q) D IR7EEH
7B LOHBREL L B & Ao TR A WE OIEEWIE 2 80% A & ) —//VITHIE LTe b DA AR & L,
LC-PDA-MS (2 & B —F st 21T 572, 7SI 1ITR LTz &80,

[LC)#%5 : Waters ACQUITY UPLC H-class plus
BB : (Al 0.025%% W (Bifd) MeOH B (B Og)
77T (BIR) 043 (20%) =843 (50%) —1743 (60%) —17.143 (90%)

—2143(90%) —21.153 (20%) —26%3 (20%)

— BTk (80%MeOH) 20mL 1% %

Wi 0.25mL/ 4%y — 107 [E#RED
#1525 ACQUITY UPLC BEH C18(2.1X100mm,1.7 & m) — BTN T
NTLEE:40C EARS L — 200mLARL Y —IZHDHT
PDA ]IV IA A £ : 190~400 .
DAY i BT T200mLET %

FENTIZ R : SOA 260nm, BA 230nm, PHBAZH 255nm, DHA 307nm,
SAC 200nm, AK 225nm, DU 235nm
[MS #4285 : Waters ACQUITY QDa

— =i, 20WFfH] (X7 —F—THR#h)

AFALE—RESI(—) BHTIMIR
7013‘—‘7“?11%'1}_512000(: ﬁ’*ﬂ?l:"?U*?éE:O‘SkV 020 u m%‘/7°l/‘/74ﬂ/57~'6‘6i@
2% T
SIRGH m/z_ | 3-v&HE 1.5mLy FABIHPLCA ATV E A
cYci 178 20 V
suct 397 20V LC-PDA-MSH#I
K1 LC—PDA—MS4HE X2 BrEOTIE

(2) BRZERVL=RMEYNEGER

BIE, RAPRIORBRE L L TR L TWABITE (M 2) AW T, (PR HIREZ RIFH A T X 205
PafTolm, MBS L TR, I E CRAFERS L OHBREIOINZEHA 2B\ W T E STV D L E

(2 BIAE. Lo, EHbiE, TRERAF—X, WA L) FRELE,

BUE LTS, PRAPERS JOHWE 14 WEOBEEME Z RN L, BHTEC L AINRGEERE 1T - 7o, 1Y
WYEIE, BT T 2.5 1 g/mL (DL BA, DHA 12 5.0 g/mL) &725 KoL, K 1ITR L=0#T
Sz XV RIEEIT- T,
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3 ##R

(1) ZEBRREZRAVERFERS K UHERBEO—F & OR%ET

LC-PDA CHIEFTREZMEAERF O WV & HIREE 3 (SAC, AK, DU) 12D\ T, 0.5, 1.0, 2.5, 5.0, 7.5, 10.0u
g/mL @ 6 2 (BA, DHA 1 2 5DIREE) CREfROBERRMEZ ML L2 & 24 r2=0.999~1. 000 & BAF CTh -7z,
F 7o IR AR 2720 2 PDA THIECTE 9, MS CHIE L7z CYC, SUC @ 2#YEIZOW T, 0.5, 1.0, 2.5,
5.0 1 g/mL @ 4 PRETOREFROEFE T NTILE r?=0.998 & RIFThH-7z,

ZAUTE Y, WUz 14 W AT R TR ATREZ RS 2 AL Lz,

(2) B&AZTRAVRMENEER

WINEMGRBROFERIIE 1 D LBV Th oz, ML ZAHEHIAT A K7 A >V 2B BRI 10~120%,
DHTHEEE 10%A% O FAMEARE L CRHli L7z,

2 BAE, b, TR, VA =0 4B TIE, RIFEH WEORMEEAS 93. 7~110. 1%, JHTRE
W1 T~4. 6%, HUREFS#E (CYC, SUC, DU) DEUNEEAY 87. 8~119. 1%, DHTAEEA 1. T~4. 4% & HATF A
7oLl LinL, HEREF2WE (SAC, AK) (Z2oWTHE, 72< HAELSID 4 i B TEMERO BAE A2 S 787
ST, ZHIUTLCIZHIT DR R | e — 7 L OGEER AR T2leb LB B,

F7o, Lk 9 PIzonTE oot L 0 HIEERDME MEAIZSH -T2, 20720, [EFE 7 7 25 Téh 5 Oasis
HLB % FIWNCEHT NG A R 5 TR A A 7208, [BIERO R HIT R e oTz,

K1 UGS

ERENT)! AT HE (%)
Les0 | <A | EbbE | F—X |94vF—|Le50 | <bh |BEbHE] F—2 |94F—
SOA 786 | 1030 | 1008 | 1060 | 96.9 0.7 3.7 43 1.9 18
""" BA | 1028 | 1031 | 1008 | 1081 | 1101 | 07 | 38 | 44 | 20 | 18
PHBA-Et | 783 | 1028 | 1008 | 107.3 | 1066 | 1.8 35 4.1 2.0 2.3
= | PrBA-ipr | 704 | 1009 | 1005 | 1052 | 1063 | 23 3.6 4.3 1.9 18
% | pHuarr | 735 | 1015 | 1013 | 1057 | 1067 | 2.2 3.6 4.2 2.0 18
¥ prBa-igu | 675 | 995 | 99.7 | 1031 | 1051 | 59 | : 35 | 39 | 21 | 17
PHBA-Bu | 713 | 100.2 | 1000 | 1032 | 1030 | 25 3.6 4.2 2.0 1.9
pHBA-Mt | 835 | 1051 | 103.9 | 107.0 | 1005 | 1.3 3.8 4.4 1.7 17
DHA 522 | 1037 | 99.7 | 1000 | 93.7 0.9 3.9 46 18 2.5
DU 1080 | 1038 | 1024 | 1064 [ 1063 | 1.4 3.8 4.4 17 18
#| ove 616 | 1181 | 1175 | 1133 | 1111 1.0 35 | 43 17 | 17
% | sac | 1454 | 1149 | 793 61.2 60.8 2.2 3.9 36 2.6 11
Bl Ak 423 | 1148 | 551 28.4 26.7 15 3.9 6.4 2.8 2.2
suc 31.3 | 1191 | 1103 | 878 96.3 3.7 3.2 43 2.3 2.1

[ |eEREoBgEE S s bh kb0,

4 F&oH

BIE, RAERIORERE L U TR L TWABINEZ VT, RS O R Z —F ot 5 2 Lk,
PRATEFO W & HIREL S (CYC, SUC, DU) Z (AR TX B a[REMER S5 = EdbhoTz,

%, [BUMERD HEMEZ T S /2o 7o IR 2 78 (SAC, AK) 23 BRI Z- 7= 9" K 5 72 /et s
% e BT, oA LY BEIERIMEN MEIZH -7 L & 9 DICHOW TR TR A G L, A
BT, FRTEHS LOHBRENZ RO T& 5 X OBt ake 720,

SE SRR
1) BEEREHCEAT 2FBREO LR A RT4 > (CERR 22 4F 12 A 24 BEZA3 1224 35 1 BIEAS g S
MER TRl N e s GRS AN
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REREREICHT ZANESEDORET

BRERET S € v 2 —  FAEREE ONIR® X0 ®ZilkEEHTY
1 XLHIC x1 #HBEjloxdimE
WY v X — ORI IC BT 2 AL ST FSESRI=E e HR&E
Fk JEEGEA HE © 2L Nic X cwi | eman [EINAZS EeNDl ZEED,
FeiL Tl 55, CORBEOMIC, HREHE | | o se3y. Lenvb, beh 4
T4 2T 4 A T AR L 7 STQ ” R e S PN
(Solid Phase Extraction Technique with L&A ‘\7;(/\0? HAS “k’t s k\\‘\
QUEChERS method) 25415 T3, g | IR LOATC SRUATA, SRAL
) e . 12@B |E5. ZE27%m REF L. AT
STQ i, Mff CiEtEF iz FETH | BR P L—TFT— Ay T
2720, ZodEiErRHATsCEICLY, B R INER R [F VA ICALA. E53HAT L.
BEVA IR FH 2 o> HIJRL-C 20 AT RS D AT 1 X % 3 5RE  |[hEbe. hE

O ENZ Z L TE S,

STQEZEMH T 5 701, [ 2 a4
ANT4 2] ickko%, EIER#EREZ S5
ABETH 2 D, ZYMERFHET 2 L2 D
%, H v 2 —DREREREIZ, GC-MS/MS
J O LC-MS/MS THIEZ LT3 Z &b,
STQ kD %YM %2 FHli 3 % i1, GC-MS/MS
THIZES % STQ GC-B £ U LC-MS/MS  CiHll
E9 % STQLC EDM ;% 73 2 %05 H
%, 7. STQ GC-B ikD#Z Y ETiios5e T L
72DT, ZOWMEEZHET 5,

2 A&
(1) ZHMFHER PHRMEUREAERD AL

RET R O T, HENETHREL Tw
% 60 JEHHOfhic, 96 JHH ML, A&t
156 ITHH & L 7=,

REMAERE LTI0MHEZEEL, #
YHEHEZERm L, 2SN oME (2hZ
TICBENR L LT hro-mBEED,)
oW, AMEINGER 217> 72 (5B1),

mmEEIC, BN RTHh I EEEET RN
Ak (77 v 75D GBI R O RE R IR
mu 7250 GRmaElED Zi% L. STQ GC-
B ikt Wil & 1T - 72,

PR 1 H 1 (26617, 5 HREo
RER A, MEGRER I 1 H 1| (5 §:7)
DIREZEM L. *OREEL S, BN, &H
B (EIR) . BEROERRROMERE 7 2
— 2 %KD, TNZTNOHEMEICEAL TW»
TR L 72,

(2) HEBR7TA

STQ#FoHmE7u—%X 1 1TRT,

BHREERE
B 10g HRER

TER=F)IL 20 mL
REYFAR

TEh=M)VE 7 ER
TR 20 mL
TEh=M)VE 7 ER

9L 10 g
) BRSERE 20 mL
ke - HE
HFE|7}<
| smoameestign 20 ¢
%38

5@1&%5&%%
LT

I— T rZRY- by (3:1)
Hh7 L& - B

|— ENVI-Carb/LC-PSA
TAIRNE - B2E

LIRS
= byt (1)
AmLER

X1
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STQi%
Skl 10g £REX
I— TERZMV 10 mL
REYFAR

SEALrhIL 1 g
DTS NILZAHIY 1 g
PryBEAR2F HILLEARI 1 g
RS
- smmer onag
RS

BB
[STQ GC-B3k])

18-50 mg | K&
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