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mm, 2.6 pm) HI7/0E, ERBIEETEAESFEAXT, B2 N (MRM) BRI, RH MR
POER . AREN, LI MEEIE AR T IEA B T N R R, B REYRT0.9995; Jiikta
HR 470, 0150~1. 50 ng/L, €& T4 0. 0500 ~5. 00 ng/L; FEA IR R HIKFIMLZ AR b, ANk B K 1S4
BRI R 5350 83. 29%~117% F192. 4%~111%, FHABRIERZE (RSD) 43504 3. 9%~13% 1 3. 5%~14%. 1% J5
TR TR T ARG AR H K SRk b 1L R B A 2 A, R e g | npkrhobk | wEMURE | IE BB
Wedil, TR M 1. 18~148 ng/Lo
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Simultaneous Determination of 11 Neonicotinoid Pesticides in Drink-
ing Water and Surface Water by Automatic Solid—phase Extraction
- Ultra Performance Liquid Chromatography - Tandem Mass Spec-

trometry
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Abstract: An analytical method was developed for the determination of 11 neonicotinoid pesticides
in drinking water and surface water by automatic solid—phase extraction combined with ultra perfor-
mance liquid chromatography - tandem mass spectrometry (SPE/UPLC - MS/MS) . The samples
were purified and concentrated using an HLB solid—phase extraction column, separated on an Accu-
core aQ C column (2.1 mm X100 mm, 2.6 wm), and then detected using positive-ion electro-
spray ionization coupled with multiple reaction monitoring mode. Quantification was achieved using
internal standard calibration. The results showed that 11 neonicotinoid pesticides exhibited excellent
linearity, with all correlation coefficients above 0.9995. The detection limits of the method were
0.0150 - 1. 50 ng/L., and the limits of quantitation were 0. 0500 - 5. 00 ng/L. At different spiked
levels, the average recoveries in drinking water were 83.2 - 117%, with relative standard devia-
tions (RSDs) ranging from 3. 9% to 13%, and the average recoveries in surface water were 92. 4 -
111%, with RSDs ranging from 3. 5% to 14%. The method was successfully applied to the quantita-
tive analysis of 11 neonicotinoid pesticides in drinking and surface water samples collected from
Chengdu. Thiamethoxam, imidacloprid, clothianidin, acetamiprid, and dinotefuran were de-
tected at varying levels, with concentrations ranging from 1. 18 to 148 ng/L.
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Nexera X2 /& S RORAH AR (HASEHA W) -TSQ ZHPUARFF IR (SEEZERR C /R A w]);
2 AIPPATIRGIX . 2 H S AHZRERU BN ERHEBRMG AR A E]) . Allegra X-30 B &0 (3£
B DS w]); Milli-QaiZk R4 (EEEHIE LT ) 5 Oasis HLB B AHZERU/ME (500 mg/6 mlL, EHE
Waters A 1)) ; KAMFLEIERE KZE, 50 mmx0. 45 wm; RHHME LI AARA ),

SUENR . WRHUE | MEHIEE | MLk, wEHOMk . mEHUR . g HUBK . HRE U WRHORE | BRAE HUNE K
SRR (100 pe/mL, b5 kit EERA R E ) FLIEET-D, (100 pe/ml, KE/REF
HAMRAT); Bedifk-D, (99.9%) . BEHIE-D, (99.8%) ., WEHM-D, (99.6%). WEdk-D, (99.6%)
[0 Z VBRI H 3528 R B B AR A w) ;. WRE . IR . WIRE . i (tika, SEEZEER KR
Ny LIROH (faikal, SEEFER CH/RAR]D); Pukimme (hkal, ERNARAMTHBRLAR) ., 11
FRRTHR A 245 5 5 PN bR Ak 22 o RSB E R W& 1.
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Table 1  Physicochemical information on seven neonicotinoid pesticides and five internal standards

Molecul
Analyte CAS Molecular formula ? e.cu - pKa Chemical structure
weight
o-
+ -
D;—:N
|
IMIT (55EPH) 105843-36-5 C,H,CIN,0,S 261. 69 10.72 it

S L

H
b
202.21 12.6 o -

DIN (HkHUJI%) 165252-70-0 cH \\;{1 _NH

N,0

1477473
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Molecular .
Analyte CAS Molecular formula X pKa Chemical structure
weight
o-
N
o**x\
THM (WEHi %) 153719-23-4  CH,CIN,0,S 291.71 31.01 - )\N/\\/\N
NL b ;’i
0 (]
0
0-—N/’¢
Y NH Cl
IMT (g Hemtk) 138261-41-3 C,H,,CIN,0, 255. 66 1.56 N - |
</N S, M
5/5
THA (W i) 111988-49-9 €, H,CIN,S 252.72 32.52 Ne— /)'—N —N
Y
cl S 0~
!
CLO (WEHE) 210880-92-5  CH,CIN,0,S 249,67 11.09 \Jl/ / HN=N]
N—<\ o
H 3—
ﬁi
ACE (I H) 135410-20~7 €, H, CIN, 222.67 25.00 NY N
AN =
0 °
NIT (s s e) 150824-47-8  C, H,.CIN,0, 270.71  pKal=3.1 5 NH N _Cl
\ |
"‘-\\_\__,,-" K\"H
IPP (WK HUBE ) 948994-16-9 C,,H,,CIN,0, 366. 8 23. 46
CYC (FRERIE) 1203791-41-6  C,H,,CIN,0, 322.75 23.24
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Molecular .
Analyte CAS Molecular formula . pKa Chemical structure
weight
F
N
FLU (UMt W i ) 951659-40-8  C,,H, CIF,N,0, 288. 68 -16. 06 \
O
0
D N
o /N
i M
C,,H,CID.F,N,0, —
FLU-D, (UMLRKMER-D,) 2732873-32-2 12 ¢" 7322 293.71 -16. 06 H,f’ D
L= A
D F
E
o] H
N Y N ~ N -:}G
DIN-D, (Wkiufl-D,) 2934813-27-9  C.H,,D,N,0, 205.23 12.6 [
D NH o]
0T
i)
U
0= N
THM-D, (BEHE-D,)  1294048-82-0  CH.CID,N.O,S  294.73 31.01 l

D_r’ 7L”

N
H H /-
CLO-D, (WEMmJ-D,)  1262776-24-8  CHCIDN,0,8  272.70 11.09 DsC W [
-N

CHs
s oN
ACE—Dx (Hﬁmﬁ*—Dz) 1353869-35-8 CIOHSCID N 222.68 25.00 = | M M
- : |
s cD
cl” N 2

1.2 XWHZE
1.2.1 HREE RIS ILARAR OB, SREEFTEM AN 0. 1 g PURILER, b5 TE
SR BEBUSHER T R A K RE S, AR RS A SN, S SRR DX P JFF AT B AT 1 8 AN SR AL,
FATTBRAT DL O AN RAE A, RAFRIRIEE A 1 km, RAESOLE WA 1,
1.2.2 tREBHEIES 2 nRE 1 PR BR 25 bR (100 me/L) Wi, ZHEERRE, Bl 10
mg/L TR SPRERE AT, T -18 CORAF. I, PR FRFERL 100 pe/L TR bR HE

43 MFRBUE & DIN-D,, THM-D,, CLO-D,. ACE-D, B {AFRifE S, FH P BEE AR A B 1me/mL 1Y 5]
PR PIBRPARE R, T-18 CIRAF . & BB LR 4 PRI 2 PR BAARGE 2500, FH P ISR R I o)k
10mg/L IR A WAMREERE &, T-18 CIR 17, TN, P S 10mg/L IR A N PRbRE it &5 i F1
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Fig. 1 Water sampling sites of Funan River

1.2.3 HmATAE  BOILKRFEMA S0 pLig & WA HERT I (100 we/L), {4 20 [ AH A< HUY
WAL S E S, BRI Oasis HLB AR BEMRIKZ 10 mL HEER 10 mL EAiKiELE, LL6
mL/min FAET L, FH 10 mLBAUKRPEZERGE, H10 mLHEE-85 (1. 1, {6&F10) S, Bkl
WAE4S CTAEMZIE T, H 1 mL 10% B FE/KERE E S LL 6500 r/min #5005 min, B EIEWHITHHT .
ST HUFKAES, £20. 45 pm /K RIMFLIE IERHIDEIG , BRI PIbRHE LR P BRGH A TRE SR 3L
1.2.4 UPLC-MS/MS &1 Accucore™ a() C, i (2.1 mmx100 mm, 2.6um, FE[E Thermo Fisher
ovn]) s FEIR 40 °Cs P 0.2 mL/min; FEAER SL; FaIAH: LLE 0. 05% H R -2 mmol/L HY PRI /K I
WA AR, LA 0. 05% HR-2 mmol/L I FRELI BRI BAH ;. RIBREEVERE: 0~2 min, 10% B; 2~
4 min; 10%~60% B; 4~7 min, 60%~90% B; 7~9 min, 90% B; 9~9.5 min, 90%~10% B; 9.5~12 min,
10% B,

BT SZ B YR (ESD) 5 1E & TR WEZE e 4 3800 V; A4 BYSUE J143 910 40 arb 1 10
arb; B TURIRE 350 °C; B TALHIERE 350 °C; 11 RlcHrMAm A 250 5 Fh [6] 137 25 P FRAE 22 B2 7 W il A
A (MRM) FHFGESHIZE?2,

2 HR5ITE

2.1 BiEFtnmK

K H Accucore™ aQ C fG3EFE (2.1 mmx100 mm, 2. 6um) YER/tE ", EH 10 pe/L B9IR &R
AT, H %8 7 IR R Bh AR 200 11 RGHM e R 2 m AR EEIE (n=6) BYZI: (KR AHE2
mmol/L HEREZH 0. 05% H R /KIE L~ 2 mmol/L HTEREZHY 0. 05% HIERH I, 42 B A% 2 mmol/L B IR E#
190. 05% HRKIEEHR-HEE. K28R, RAERAN, SRR E RS RERZ (RSD, n=
6) BIAIEAR, X2l TAEpb e e, KA S A MR pHAE Sz 3Rk B2 R — 30, miisih 1
eI ne RIS, B T TR BRI . BRISIE AR 0 SR R O A £ 1 - 5 o FE T
PO A G 175 FhR 255 (RS HTIEmZE) . R IRHIE 4 mmol/L HIFRELHY 0. 19 HI IR /K I i - H
BEVE RIS AR IS 2R RSDAC KR (> 15%) , D H T-FE S e A0 B DB R rh R 1) 25 -1 A ER
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Table 2 Mass spectrometric parameters in MRM mode

Compound Parent Product Collision energy/eV S-lens voltage/V Internal standard
DIN 203 114%, 100, 112 10, 14, 15 48, 48, 48 DIN-D,
FLU 289 126%, 99, 90 18, 41, 37 89, 89, &9 FLU-Dy
THM 292 211%, 132, 181 11, 19, 22 63, 63, 63 THM-D,
IMIT 262 181%, 122, 95 14, 29, 40 64, 64, 64 CLO-D,
CLO 250 169%, 113, 132 13, 26, 16 49, 49, 49 CLO-D,
IMI 256 209*, 173, 175 17, 35, 18 52, 52, 52 ACE-D,
NIT 271 126%, 224, 237 28, 14, 17 78, 78, 78 ACE-D,
ACE 223 126%, 99, 90 20, 38, 33 72, 72, 72 ACE-D3
PP 367 126%, 281, 337 34, 16, 19 85, 85, 85 ACE-D,
THA 253 126%, 99, 90 20, 40, 36 85, 85, &5 ACE-D,
CYC 323 126%, 248, 276 36, 22, 17 74, 74, 74 ACE-D,

DIN-D, 206 132%, 115, 117 11, 17, 12 49, 49, 49 -
FLU-D; 294 126*, 91, 127 24, 38, 14 81, 81, 8l -
THM-D, 295 214*, 132, 184 11, 23, 21 65, 65, 65 -
CLO-D, 253 172%, 113, 132 10, 26, 16 62, 62, 62 -
ACE-D, 226 126%, 90, 73 19, 32, 50 66, 66, 66 -

*quantitative ion

A: Water containing 0.05% (v/v) formic acid
and 2 mmol/L ammonium formate-methanol containing
0.05% (v/v) formic acid and 2 mmol/L ammonium formate
B: Water containing 0.05% (v/v) formic acid
and 2 mmol/L ammonium formate-methanol

RSD/%

DIN NIT THM CYC IMI CLO IMIT FLU ACE THA TIPP
B2 ARFERSIAE T 1R R 20 A A bRIE R 22 (n=6)

Fig. 2 RSDs (n=6) of peak areas for 11 neonicotinoid pesticides under

different mobile phases

2.2 EHFERFHENMRML

2.2.1 EMREZEBNEMIERE HE T Aglient Bond Elut-C,; (500 mg/6 mL) . Oasis HLB (500 mg/6
mL) . Waters Sep—Pak C,; (500 mg/6 mL) FlOasis WAX (500 mg/6 mL) [SAHZEEC/IMEXT 11 P o8 R
2R RN, 2R IER, Oasis HLB/MEXS 11 MR A (A, DIN B FAkPESR, EHAR3
F/EE EILFTEOREE 5 Oasis WAX/NFEEDRLR F TR 2000 55 B 125 7SS SO R 550, X NIT, CYC %54
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WAL AP A 5S s 1 FHr IR R 25 AR PR 25 4 K, ARPERSSRAY DIN, NIT, THM, CYC, CLO
TEWIF C o /ME LI SR A ROR AR ) HLB AMERYSEEL B NR PRI — SR FE R 25 K PRI N- 2 4 2k
NEERE e R ZR A T, T Tl B £ B %miiﬁmém%A% LERH G, B EHE Oasis HLB [ A ALHL
ANEEE K 11 AR e 24

2.2.2 EBBFAIEE I H Oasis HLB /MEB TR AH AT, Z48 THE . Wi, HEE-28 (1:
1), CHERICTE LB 5 FhiE 706 11 R miA 250 Pemiscr . B3R, CHEXE 11 FEim s £ 25
HIBERESCR I A 22, ISR /N T 30%. (3 PIERES , NITHCYC IR IIT 20%; H LR
P&, NIT. CYC. IPPE’JIEILI&Z—*«“&i’MEH:lO%, HILZ T, HEEREEE-CE (1. 1) PR E LT,
HyHEE-85 (1 D) YERPEBERIE e liCRm e, CYC I RICR RS E, IMITRIFLU A
W Z KT 40%, THM BRI KT 50%, HA3 HARYE IR KT 60%, Horr CLO By W3] ik 80%.
f#“”ﬂ'ﬁﬁ ﬂmm@%;:imﬁﬁﬁ%%ﬂﬁmﬁﬁm*sﬁ%@ﬁﬂkﬁw,&ﬁm@@—
5 (1 1) VEAPRBiE R 0 RO . ik, ASGREPFEHEE-C8E (1: 1) YE Pl

100% — Acetone

Methanol

Methanol -acetonitrile (1:1, v/v)
Acetonitrile

Ethyl acetate

80%

Recovery/%

T I T
DIN NIT THM CYC IMI CLO IMIT FLU ACE THA IFP

B3 ARIRIBERGE D6 11 RS R 25 R I 50 (n=3)
Fig. 3 Effects of different elution solvents on the recoveries of 11 neonicotinoid pesticides (n=3)

2.3 HFEISNZN
HAT, AEEKAKR S HRAEE, ARIEHEFERCR, BT KRR K i 1 2 5000 R — €
A, CEIRRHK TAERRE) (GB 5749-2022) ' vhlilaE , KA /KHiiF 5 & BVAE0. 05~2 mg/L 78
BN, W) KPS S S ENAEO. 3 ~ 2 mg/LIBEIN . ARS8 1 1H 2 /51 55 FO T 2 A 24545
ZERB SN, TR S E S H 0, 0.05, 0.10, 0.20, 0.50, 1.0, 2.0, 3.0 mg/LAY#BAK P, il
ON UL B R A2 A 245 TR O PR v T L I S iR A 10 /L, FEAH ] 1) [ AH AR BR SR A 25 28N R iE 25
AR I ER B o, 25 R, NIT A FLU FEZK Hiie 38 SRk B4 0. 05 me/L B R T J7 1A thBR
00 v] BE 2 B T 5 2 AUk AR ROV PR R R T S8 Bl K i S SR SN, DIN, CYC e
W TR, HA 6 Pz iz & & sgmisN . BRI, 7EREKAER, ABMNG BE R R AR,
PRUEAE AL 21 S0 2 A5 B Ta] N RR D R B 2 0 B2 S B U AR RO, DT AR A5 v A A s I 2
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W RS HE CEIRKKRERLE ) (GB/T 5750-2023) HZEisk 2, W T & RSN ATRIK
K, SREEFESB REFHAREEAR IO, 1 g HTIR I .
2.4 EJRIMAL

T &S, EPFESSEESEAR. B . o RSFWNIEETINE 5, AR KHK
L AH R ] B, AHASWR ST & B0 11 Pl M2 A« 2578 B SR/K i IDfSc 28 18 /N T Ak iy [ i 3R
53k 22. 3%~46. 0% F1 34. 0%~71. 0%, [RLHGHEN A= 7% TR F ZKRE it v o] BE A7 76 55 B 2 A 25 JL B )
BT Sy, FEEN S FARCRFEAR, MBIy, K b e PR s i Fh 2R
W, FEFENE R, B, AARIERINSE SR ERITE, ASFI0 R P bR SERRRE S G 11 R A
MR A T & .
2.5 kREHZ. FEKRHREMEE TR

Bt 0. 100, 0.500, 1.00, 2.00, 5.00, 10.0, 20.0. 40.0 we/LiRAFriERIVEWR, WIRBEK
JEY RS ne/lo FEHE “1.2.47 SRS TINE , L& BARII BRI E AR (v, pe/l), E&
SR A AR (v) SfibnErh 4R, BREBIRIEF R R, NERHR (LoD) S5E&
TR (LOQ) Z3Jl g LA F ) s i )5 A Ay 3 £ 2R 75 1 10 f5 L 2RI iy O BE . 2SR I3 2 BT
11 AR R 2R R G 7E & B B IR VBN R R R R I, HRRE (1) KT 0.9995, LOD N
0.0150~1. 50 ng/L,, LOQ >}0.0500~5. 00 ng/L. Friffa it L& 4,

2 HIRLSPIIAETERE . MR, AR R ERE BT

Table 2 Linear ranges, regression equations, correlation coefficients, LODs, and LOQs of target compounds

Linear Regression Correlation Drinking water Surface water
Compound Range/ . .. LOD/ LOQ/ LOD/ LOQ/
. equation coefficient i i " i
(pg L) (ng-L") (ng-L™") (ng-L7") (ng-L7)

DIN 0. 500~40. 0 y= 0. 0897x~0. 0050 0. 9999 0. 600 2.00 1.50 5.00
NIT 0. 500~40. 0 y=0. 1810x —0. 0107 0. 9999 0. 600 2.00 0. 600 2.00
THM 0. 100~40. 0 y=0. 2748x —0. 0022 1. 0000 0. 150 0. 500 0.300 1. 00
CcYcC 0.500~40.0 y=0. 4792x-0. 3165 0. 9997 0. 600 1.00 0. 600 2.00
IMI 0. 100~40. 0 y=1.2147x+ 0. 0202 1. 0000 0. 0600 0.200 0. 150 0. 500
CLO 0. 100~40. 0 y=0. 2646x+ 0. 0359 0. 9999 0. 150 0. 500 0.300 1. 00
IMIT 0. 100~40. 0 y=0. 3210x+ 0. 0502 0. 9997 0. 0600 0.200 0.300 1. 00
FLU 0. 100~40. 0 y=0. 9036x-0. 1403 0. 9997 0. 0300 0. 100 0.300 1. 00
ACE 0. 100~40. 0 y=1.9329x -0. 3028 0. 9999 0. 0150 0. 0500 0. 150 0. 500
THA 0. 100~40. 0 y=2.0479x+ 0. 0719 1. 0000 0. 0150 0. 0500 0. 0600 0.200
PP 0. 100~40. 0 y=0. 8810x —0. 1400 0. 9999 0. 0600 0. 200 0. 150 0. 500

2.6 [EWERSHEIIRERE

TEAEE TR KR K b 23 i IINAS 1V BE /KPR S AR RIS WL, A DOFRIR B2 A 6 A FATHE
BEATIE , THESFIIIIbRIEICEFI RSD, 25 R AN 3 FraR,  H SRAKFHEE 7K i P 34 s bl Wi 28 43 1)
4183, 2%~117%F192. 4%~111%, RSD 435141 3. 9%~13% 1 3. 5%~14%.
2.7 KEREFRNE

SR AR 7 5% i # T X 2 AN AR K AR R0 A 17 AR ShdE AR, &5 3R R 2 SRR KR
SRR THM . IMI, CLOMIACE, FUSiKEE M 1. 28~24. 9 ng/L; 17 MHuF/KAESH DIN, THM, IMI,
CLO Fl1 ACE fOS H 2R 4 100%, JFiE e BE A 1. 18~148 ng/L, HAVHIMHBRZ A 253k BE YR T 7 146 BB .
DL EAs H ) 5 P iR B2 4 24 H HiTFE 2 BRI Y A2 T 4 32 Sy, U mRRHI YL By Y 4
KR ) BN . Z55 S RAE SR S5 SR, RF e Tl /K Ak v (%) HH 1288 A 247 5% B S B I 1) 5 1)
Sy AT ZESE, BB RAES: (S4~S9) [Hm MM 2R 4k 24 & & 0 35 5 TR B RAE - (S10~S17)
PR B KI5 G W E L B R A (S1~83) WA BAR TRl BebE i . & T BORE S, FF 6
KL I TR A 2 ) Y B AR ARARRAE o Forr, A 25 B B A S i RAE AL (S8, S9) £
T E HA N E R RIS, X8 XIr) R 2582l , T RETERS T B AR i i) v )
YER T HEN KA
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3 RPN KAIHIK B 1R R 2569 F- X DIPRIECR A RSDs - (n=6)

Table 3 Average recoveries and the RSDs of 11 neonicotinoid pesticides (n=6)

Drinking water Surface water
Compound Spiked/ (ng-L™") Average recovery/% R/;]D Spiked/ (ng-L™")  Average recovery /% R/OS/OD
2.0 90.0 8.7 - - -
DIN 5.00 108 7.2 5.0 95.6 9.6
10.0 89. 8 10 10.0 105 6.2
2.0 101 7.9 - - -
NI 5.0 107 12 5.0 109 9.1
10.0 117 6.6 10.0 111 7.4
THM 5.0 104 7.6 5.0 95.0 6.5
10.0 108 9.2 10.0 101 4.1
2.0 83.6 9.8 - - -
CYC 5.0 96.7 5.3 5.0 93.2 5.6
10.0 87.4 4.8 10.0 108 8.0
1.0 85.3 6.3 - - -
M1 5.0 83.4 7.1 5.0 97.2 9.0
10. 0 89. 6 8.3 10. 0 108 7.7
1.0 104 13 - - -
CLO 5.0 96. 1 8.9 5.0 96. 8 14
10.0 98.9 4.1 10.0 93.6 11
1.0 83.2 4.3 - - -
IMIT 5.0 91.2 5.6 5.0 96. 6 8.0
10.0 95.7 3.9 10.0 97.6 9.5
1.0 113 8.7 - - -
FLU 5.0 97.3 5.5 5.0 92.4 7.1
10.0 94.2 4.7 10.0 92.8 8.5
1.0 103 5.2 - - -
ACE 5.0 96. 4 7.7 5.0 94.1 8.8
10.0 96. 6 8.1 10.0 102 14
1.0 88.6 6.1 - - -
THA 5.0 97.2 7.7 5.0 99.1 9.6
10.0 93.7 5.8 10.0 97.1 12
1.0 98.3 4.4 - - -
PP 5.0 98.3 5.9 5.0 98.2 3.5
10.0 102 4.3 10.0 103 4.8

2.8 SxwmAELLE

BTy ik 5 kR TR (BB 4), ZARBRZTINE FH IR 25 R g 2, A b B ERE R
A ACEL, AT AL B SR Y [E AH A BUG 7772 LOQ W FEAIR 1~2 M2, Hc kT8 0. 0500 ng/L, MR
B TR HOET IR 25 A 28 17 I v R B R 2% e, T ] B A A TR R K R A K 11
FlHT R 7 2 ) I K

3 & it

RSO T RN E AT R K R AR K 11 Rl 2 A 245 1) SPE-UPLC-MS/MS 43 M 771k, &
GithAb 10 R TR S A S BT AL R A, IR AR TE A K Hh i B SRR I 2 SR e A T T R
PIAHESEES, PR ISR TSR B . AHEL BRI | ORI R B 7 vk, AT ik A Ak
AT e HE R R S S, A R TIRARE 0. 05 ng/L, 38 M FAEIR IR K FIHLER K
Z PP SRR IR R 2 5 B O (RIS N, ELAE TR A R A S, A K AR A 25 1K) H R IR X
B PGt T I BORSE, Wm0 n] Ak SRl bR i il e S 2%
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