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W OE: BW JFRAEEE MR A A0 49 Fh p- NI HTAE R B A R BORAH (4035 - 5 70 B 01 12 (high
performance liquid chromatography coupled with high resolution mass spectrometry, HPLC-HRMS). 753k 4%
BERR R G2 vhil b ZIE$2 U, IABRIRH(NaySOL) FI AL BA(NaCEATER BT, #5005 G > EIFRZE NaySO,
1 Cig 1RE HY 5 8l [E A 2 BUE R (dispersive solid phase extraction, d-SPE)Hk, bk vk 4s € &), M
HPLC-HRMS 43 1] LA 4= 31 3 - 2098 4 #6t 7 — 2% 3§ (full scan-data dependent secondary acquisition, Full
MS/dd-MS?)FI4F 3 - FAT S Wil — 2% 4948 (full scan-selected ion monitoring/parallel reaction monitoring, Full
MS/PRM) A s A 740 R A . £55R 16 Full MS/PRM 55X, 45 Bl Az 2 i Jr iL 06, {5 BE 5 A
BIPESRHS /N T 5%; 1E Full MS/dd-MS* #UF, 43 FphiAE Z0mad A%k, 8 PH A FME S 5 /e L 1 H b
W N KT 5%, Full MS/PRM $dli R LRI HIE B F 2 S 20 e Vi 2. 8538 ML vkiE FH T4k
ahrp B- I S BT AR Z A e METR A, O HL 4 BT Y Full MS/PRM SRAEBE MRS T Full MS/dd-MS? SRAEHE
X, PUTPHERLF, BIE M T8 AL B b H AR 00 e 1 b

XBI: p-NBEEEPUER, BB BisY A, 40

Qualitative screening of 49 kinds of f-lactam antibiotic residues in milk by
high performance liquid chromatography coupled with high
resolution mass spectrometry
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ABSTRACT: Objective To developed and validate a qualitative screening method for the determination of 49 kinds
of f-lactam antibiotic residues in milk by high performance liquid chromatography coupled with high resolution mass
spectrometry (HPLC-HRMS). Method Milk was extracted with a mixture of a phosphate buffer solution and
acetonitrile followed by a salt partition using sodium sulphate (Na,SO,;) and sodium chloride (NaCl). After
centrifugation, an aliquot of the supernatant was cleaned by dispersive solid phase extraction (d-SPE) which consisted
of a mixture of Na,SO, and octadecyl-silica Cg sorbents. After concentration and constant volume of the purification

solution, HPLC-HRMS were used for data acquisition in 2 modes: Full scan-data dependent secondary acquisition
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(Full MS/dd-MS?) and full scan-selected ion monitoring/parallel reaction monitoring (Full MS/PRM). Result The

45 kinds of antibiotic passed through the validation with false positive and negative rate less than 5% in Full

MS/PRM mode; 43 kinds of antibiotics passed through the validation with false positive and negative rate less than

5% at the specified target concentration in Full MS/dd-MS? mode, Full MS/PRM was more suitable for the qualitative

screening of multiple veterinary drug residues. Conclusion This method is suitable for the qualitative screening of

f-lactam antibiotics residues in milk. Comparing to Full MS/dd-MS?, Full MS/PRM is more robust, and it is more

suitable for the qualitative screening of veterinary drug residues in complex matrix.

KEY WORDS: f-lactam antibiotic; high resolution mass spectrometry; targeted screening; milk
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B-NBEH UL R IR WI LIRS H 259, A
G B 2 SR YT R AN AR I 25 48 r A5 L 2 R B A )
AR R 2G5k B, 40 B Al 2 2 P N S (i et LTS A 16
FUSL A deh B R BT AE B AR BRI )y vk 2 R AT
TAH 5,35 - 53 1B = PO A AT 7% 72 (liquid- chromatography
coupled with triple quadrupole mass spectrometry, LC-MS/
MS), HEZFRF LC-MS/MS WY4AR#E . R HUE 53¢
R, HEGE T IUREE 2 F A F HARdiA: Kok i g it
O3HT, ANREREAT 2 A0 1Ak HARY) E T A H . e
i 55 Bk 155 43 9 53 (Orbitrap) W) H AT 22 241 43 K 0 b6 BT 9
B o HER A RO, —EFERE T DL 28T 1 A Al
EWI. FFH Orbitrap R & 0 =R B RE M R A5 45 R 10 1
Wbk, MIXTF LC-MS/MS HAERA Horfb & 20915 &,
Orbitrap TEFEAT HARY i AL, AT LARI I 5 42459 4 1A
SRR Gl T RS e (45 S, T AR Ao ] S5 =
o A T I 43 A0

SES R = VTS0 o =R S 015 IV | S e K (K B i
Z A5 BB R S DT BRI R 22O IR T e —
A8 AR b Ak 25 S 2SR A 5 R T b ) TR
ok /0 B 5N RS T AI0, AT Akt B B o3 A ) O
QuEChERS 45 HAWL GEF b AT AL B I AR EL, FE A Ab 2]
WO, AP R, X H AR EA S e i el
FISE AT A3 TP B 21 0 A 8 43 0 i i R B2y T,
PR A P A, R F - B AR Y — 4T 4 (full
scan-data dependent secondary acquisition, Full MS/dd-MS?)
XA 8 TR AT BT SR PE AR 0 R 2, 1
& - AT I W 4% 49 4 (full scan-selected ion
monitoring/parallel reaction monitoring, Full MS/PRM)#&
AN HARATAA 8, AT A5 R M 150 358 5 755 WA ok 2
AR A 2320 AR 5 6 45 48 (1) QuEChERS 134 T4
#E, R TG BN B BUAE R T A, X L
Full MS/dd-MS® Fil Full MS/PRM P Fl R AR 2 AE H AR i
A APERE, M EE £ —Fh S 3 A9 22 403 H AR i A5 1)

KRR F5b, TR AT R B o3 T R
FENV T H BB TR AR AT B, A AR RO B 24
JRj(European Food Safety Authority, EFSA)%& i i) { 245k
P O A 1 VR IR UESE I ), DAMIRBAPE SR FE S 3 3545,
XEIF R B Ay A T I ERT

25 b AW UET L) QUEChERS F ST FRES &
15 0 A 3 - 5 43 PR 0T 35 3 (high performance  liquid
chromatography coupled with high resolution mass spectrometry,
HPLC-HRMS)XJ A= 45 rh B- A IR B0 A 22 5% B A 7 7 1 O
A5, FE T RS AT AR A YR -
2Rk B A E O A b T P, AT S T b A A o
LA M PR P — T bR AT R B B O A 5 v

1 RS

1.1 #R5ERF

M EIRYS . ST S HE T .

HEE, K. Z0E. FER(TGAE, 7 Merck 2AH]); HIEZ
BE(OyHTAl, JEE Sigma-Aldrich A ]); A-PIEESHA: RbRiE
FB(EERE 90%~99%, KH/RIERIE AR/ H]); QUEChERS ##
IR (4 g BRIREN1 g SAALEN) . HHEEhEa(0.9 g BRARHN+0.2 g
Cis3ERh . EER Tt A BT BRA R,
1.2 UFE5E%

TR 10 BT A (7% U000 HR I =5 43 B8 315 (Y Q-Exactive
Orbitrap . Multifuge X3R &.L>HL, Legend Micro 21R &>
HL(3EE Thermo Fisher Scientific 2\ F]); SPEX®SamplePrep
Geno Grinder® 2010 #£ S BHL(EEE SPEX /AH]); G-560 e
HLEEERHE T)7); N-EVAPTM112 EMAY(ZEE Organomation
231); S100H #E A I BEHL(FE R Elma 23 7]); AT200 S3H7 K-
JE 0.01 g, Hit METTLER TOLEDO A ).

1.3 XWFFE
1.3.1  RAARE TARRIR B4

FIEHEFR 1 S BIRS BRI (AR 4P 2 BH(0.1 mg/mL)
F 10 mL BEIH, F 25%2 R KERGER, BHliRAHs
HEVE R (ABC LA, TR eI
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Table 1 Preparation of standard working solution %EXGS.S:‘:O.I) g IR A 4N, BT 500 mL AyBEAR R,
BIHF CAS B “ﬁg{;ﬁ?z ﬁ’;ﬁr‘gﬂfﬁﬁm HILA 400 mL K, FHRE I SEHESBEHE ELE e 00, R %
B B PG bk 61336-70-7 20 0.2 500 mL ZEEURL IR ACGES, A2
SR 69-53-4 20 0.2 133 Mdaarie
AT 3% P AR 37091-66-0 20 0.2 HEFIFRI(5£0.01) g B 03T 50 mL B.0EH . A
(EDNEEIR 63358-49-6 40 0.4 HOIA 10 mL BERREL 22 0PI, FFINA —4R AL S Y o7,
%E%%? 1538-09-6 20 0.2 i FI4BRHLLL 1700 r/min % 3 min, BEFAA 12 mL Z
i;gﬁ 122?;244 X ig gi %, L1700 r/min (345 5 min, A QuEChERS $2
£k Pk 32887.01.7 20 02 b5, ST EDFREEURIE | min, BRIARE S CE RIS
F 475 bk 7246-14-2 20 0.2 KA, LA 1700 t/min B EEVR AT S min )5, KRR R 2 5
ZER I 7177-50-6 20 0.2 DL, FEEIR T L 3800xg .0 10 min £ B3, B 8 mL
REPIAE 1173882 20 02 T 15 mL #.04H, A QUECKERS ki, 7
%zi 3 18173__0988__14 i(o) gi B4 i e 1 min, ST FTHLEL 1700 r/min 93 TR )
WHZHWTHH 30302524 80 058 5 min, FeB 0L, 7ESI T LA 3800%g B4 10 min.
URTALIY 61477-96-1 20 0.2 6 mL BiEWT 15 mL W OEH, 7E(35+2)°C F &K
DL PR 26309-95-5 40 0.4 Z 1mLAf, 1 mL oK, imiE 5 H 8% 1 min, k85
HEFERERG 610649 20 02 KEST LmL, HPKEMINE | mL, #8725 15 mL B0
JEmSEELD R e Rt o, BRI
fbEELE  89786-04-9 20 0.2 Jii i1 & HPLC-HRMS J34r .
LA 10206-21-0 100 1 134 &FMH
ST 53994-73-3 100 1 WA A: 7K[0.5 mmol/L M 0.1%MER(V/V)];
LR 50370-12-2 400 4 JEEH B: HEE[0.5 mmol/L FEREA 0.1%H BR(V/1)]; fa
%@ﬁg 30034-03-8 100 ! 4 Waters ACQUITY UPLC BEH Cjg (100 mmx2.1 mm,
:MMM\ 21393-237 100 1 1.7 pm)(E[E Waters 24H]); {&#'#1: UPLC BEH C;3 Van
KA K 33075-00-2 100 1 R
IR 01832.40.5 100 | Guard (5 mmx2.1 mm, 1.7 pm)(3Z[E Waters /A Hl); F: 40°C;
LA 123171-59-5 100 1 PEFEARFL 10 pL; 56300 7E 0.5~12 min 2 [APRE R R VI =
IUMERE  65243-33-6 100 1 T FEAG I 2%, 0.5 min Z BT AT 12 min 25 PEBER Y 4 205 0K ;
o F T N 79350-37-1 400 4 P 0.4 mL/min; BB FEMIFET: 0 2] 0.5 min, JE3IHH A
Sk A % 69739-16-8 200 2 YEFEAE 95%:; 0.5 ] 2.5 min, WA A M 95%FEKE 65%;
LHRM 6289319 JF gl P ! 2.5 10 min, A Bk 65%I8Z 0%; 10 1] 12 min, A 4EF-7E 0%
Lkl 63527 SR ! 12 5 12.5 min, A Mk 0%FF 2 95%; 12.5 % 16 min, A 4EE
Dok =g 69712-56-7 200 2
DRSS 61622-34-2 400 4 95% AL
LAPET 35607-66-0 200 2 135 gt
S pT 84957-29-9 100 1 Jin #4 BT 55 2 F K (heated  electrospray ionization,
LA 80210-62-4 100 1 HESI), #§7# 50 psi, FiBIAHE 13 psi, I 3
e Fr it 118443-89-3 100 1 psi, IEREEUBEZS MR 3.8 kV, UMz ik 2.8 kV, BT
kA fbng 72558-82-8 200 2 TR 380°C, MIHASIRIE 450°C, B FB5/KF 50, 1F
JAUmels - 68401-81-0 100 ! B GBS0, 2R BRI B Full M/
JRAEE - S520875:2 100 ! dd-MS> il Full MS/PRM. i it 431 [B1: 100~1000 m/z, -
JHEER 64544076100 ! P O 26 R AP B T oz (e RO ]
SRS 15686-71-2 100 1 % 2 . R o s
SR 55752123 100 , 7R filif# AE & (collision energy, NCE)43Jl A 10,
S ) 153-61.7 100 . 20 1 30, —ZAAH S HEFEN 70000, dd-MS® Fil PRM —
LR E 38821-53-3 100 1 BT BT AR HER N 17500, PRM RER T K- B2
Jbi Z WSk FEERS  66340-28-1 100 1 TR TR O O R B AT E]£30 s
fn}qu@?f%@ 120882-22-6 500 5 136 ﬁiﬁfﬁfz E—— e K P
- U AR ST I 2 e
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AT AEAR I, B o & T A S 25 BB RS iz A,
15 B4 i 18] K [ 52 % He 45 B . ] Trace Finder™'5.0(3% [
Thermo Fisher Scientific 23 7)) ALFFAAEHE, 53 2 T
BSH, S56 0 E MR EXT R G BRI T E T
1.3.7 75 ik EiE KBkt

XoF T[] — AR ORE S A BRI 3 10, — 1 - WA kAT
TR, 1eVEZS RS — 2R INAR 1450 B- N BERE S hiA:
& STC, iefE 1xSTC, —4-Wits 2 150 B-MIEREZSHL
R HIRIGAWRIE, 10/ 2xSTC, &5 p-NBERS AR M
STC fHUN# 2 Fi7n. 3 kEdhar a5 I8 1.3.3 SEATRESN RTAL
FEAN 1.3.6 HFATEGRAN I . SR A (D). QRS A
F 25 10 B FUAEL(Rspys ) FUINAR A B EEAE(Rs1/52) 0

Rspisi =25 FIFE S HUAE R MR (E/ 1xSTC A8

A R B v E D
Rg1/5;=1xSTC HEhh P Z IR {E/2xSTC #dh
PR P R AE 2

I Repst Fl Rsyso WIS 5256 o 380 5E O BT 1
(Veuwor FEAT HOEL, AR Rgyso < Vewworr EPUE RAE
IxSTC #f i 4 A8 AR BIPE (FN); 2SFE S Reps) =
Veuroft, RPUAE R LSS FARE S TP E M R PH I (FP).

ABFEIERCT 51 AR (S 2l KRR, . BRI
REXKEEEL. MRS KB FL)IMAT I e ST, A 05ke il

HPLC-HRMS X HA5 -S4 Z AT, ffilad-a)
AIEAFEARRIMABTA 2 . WRIBECE (25 i ik
IEFETE ) MR RS EOE, FP A FN [RlAHH 2 <5%,
DURIERA I 0 T it b A A A i i B Y
1.3.8  #fouitm

SRR 2 0y 5 g FESL, — B FESRINER, — 1A,
JIOAR 1xSTC ¥ o #5218 1.3.3 FEATHE S RTALFEAN 1.3.6 4T
BRAL I WA S A R IR 5 1xSTC shitkdiA: %
FIM R LA R T Veweors WIFES R RTRES A ILAER, Pk
F W =T DA AR R A9 8 B iR T e s, 5 R
A BT RS /T STC Mk

2 HER50H

2.1 FHEWNE
2.1.1 & B ARREGIEE

MRS D o ARtk &0 STC B I+ =43
PRI A, R R BUE DR E LT, STC
AR . 546, STC (ETF ZAL T It AWk R e
i) MRL. AW hHAER STC #ES%T GB
31650—2019 &L EZIRME &5 82 R ak IR
i), kI ER STC ¥I/NFEF HMER MRL.

*2 BHREMETEREL., RENE., FEERRERRARERERFS

Table 2 Charge-to-mass ratios, retention times, screening targeted concentrations and maximum residue limits of veterinary drugs

B AR b2 PREE i = STC/(ng/kg) MRL/(ng/kg) {4 B B} 1] /min
] 2 P Ak Ci6H19N;058 366.1118 M+H 4 4 2.26
R Ci6H19N;058 350.1169 M+H 4 4 3.47
Bl % VA C20H23N5068 462.1442 M+H 4 ND 5.43
[SIEANY 7N C, HyN50;8 494.1704 M+H 8 ND 2.61
TEEHR CisN,Hayg 241.1699 M-+H 4 ND 2.12
S P R C19H 5CIN;05S 436.0729 M+H 4 30 6.66
PAERILYE N CoH,7;CLN;05S 470.0339 M+H 4 ND 7.03
SN CsHy3N;058 326.1533 M+H 4 ND 3.60
&P AR C17H,0N,06S 381.1115 M-+H 4 ND 5.37
ZERPUM Ci1HyN,058 415.1322 M+H 4 ND 7.03
N YUY N C19HoN;058 402.1118 M+H 4 30 6.45
HHAG Ci16H1sN,04S 335.106 M+H 4 ND 5.85
HFEZREV Ci16HsN,058 373.0829 M+Na 8 ND 6.43
RALHEER C7H50N,058 365.1166 M+H 16 ND 6.75
WR T VG Ak C,3HyN50;8 518.1704 M+H 4 ND 5.63
VEEPE R CoHpoN;06S 464.185 M-+H 8 ND 6.29
HERHNERHEG C13H20N,0, 237.1598 M+H 4 4 2.27
gk CsH;NOsS 232.0285 M-H 4 ND 2.38
I RIEVERAN CasH30N4058, 593.1381 M-H 8 ND 4.61
il £ 1 C1oH1N4OsS 301.0601 M+H 4 ND 2.24
kAN C13H3N304S 357.0863 M-+NH, 20 ND 2.93
A v CisH14,CIN; 0,8 368.0466 M-+H 20 ND 3.18
KIFRET C16H17N;058 386.0781 M+Na 80 ND 2.39
KflFm % C15sH,5N40sS, 485.0672 M+Na 20 ND 4.19
SKALPT AR Ci7H,7N306S, 424.0632 M+H 20 ND 2.61
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B ZFR fh2E3X PRI Jnfar Jr =X STC/(ng/kg) MRL/(ng/kg) P B 15} 8] /min
KA K C1oHsN,O6S, 473.1523 M+H 20 ND 3.81
At Je C14H,3N505S, 396.0431 M+H 20 ND 3.03
LA C1oH24NGOsS, 481.1322 M+H 20 ND 2.01
S f0  3E g CyH25N50-S, 512.1268 M+H 20 ND 6.23
KAl v g Ci6H,5N50-S, 454.0486 M-+H 80 ND 3.47
St ik Ca0H20Ns0-S, 585.0349 M-+H 40 ND 4.45
K AWK C5H7NoO5S, 646.1497 M+H 20 ND 3.69
kAN C1¢H17N50;5S, 456.0642 M+H 20 ND 3.35
SRR C7H 7N, 048, 597.9914 M+Na 40 ND 3.31
AR CisH23No04S; 548.0927 M+Na 80 ND 1.88
LAV T C1¢H7N;0;5S, 450.04 M+Na 40 ND 3.84
kAL E C2,HN6OsS, 515.1166 M+H 20 ND 2.55
KA CisH,7N506S, 428.0693 M+H 20 ND 3.25
KAV C23H2uNGOsS, 529.1322 M+H 20 ND 2.83
KAl At IE Cy,HNGO5S, 547.1064 M+H 40 ND 2.67
KAt i C13H3N505S, 384.0431 M+H 20 ND 2.99
LAk = C16H 6N,O5S 442.1027 M-+NH, 20 ND 3.51
S Ak o g C0H2N,010S 533.0949 M+Na 20 ND 4.88
(NS Ci16H17N;0,4S 348.1013 M+H 20 100 3.29
KA T C2H sN,O5S, 459.0791 M+H 20 ND 3.00
kA Ewy Ci16H 16N, 06S, 419.0342 M+Na 20 ND 4.85
KAtlhnE Ci16H19N;0,8 350.1169 M+H 20 ND 3.49
it 2 S e NG C14H 5sN506S, 414.0537 M+H 20 ND 2.60
10 MR P P S e vk C14H;5N505S; 430.0308 M+H 100 100 3.55

iy B FRHRE (screening targeted concentration, STC); fx A% f FlR i (maximum residue limit, MRL); ND {3 H 5 A o K 5R IR .

212 Vo BIE Z

Veut-ofe 30K 2 8 PE O 2 5 32 v (08— PR R0 B
I S, BT DU — R BN BUAE S A X e A, ]
LSRR 5 M0 1O (R AR L AR o 254 0o P B3 A P i e 1 L
555 B i X o 17 R 07 6 AH Lb, 55 AR H 0 E g %
X A AN I AR A B 25 SR A T R i ], AR 1 R
B 5 TR RS e 0 4 L S S0 AR IS S AT B S
25 FURE S FIAH R INBR AR i (1xSTC Al 2% STC) R M Ji; H >k
TAHRE Veurotrs BT ST ADFES R ITA R Repys) F
Rgyso 1, VESARAATE(E 1), AP Voo H IEEF]

Lo " PRM-Rgp 5,
09 - ° PRM-Ry, 5,
4 ddMS2-Rgys,
0.8 vddMS2-Rg, 5,
0.7 + hd
i 0.6 vv v
» ¥ v *
_L; 0.5 12 e bl 2 ox o, e v " L4 .v 2\ bt 4
1= v O, e o L 24 ’:”v" ¥ e
]‘@0.4-.':':': vy vi - ° ‘s oy’ ’Q
0.3 |
L4
0.2 cht-off
0.1 F
0
0 10 20 30 40 50
S

1 ZRVEAR Rsprsin Rsuse Al Vewrorr 4371

Fig.1 Distributions diagram of Rsgsi, Rsis2 and Veyeonr for ampicillin

IZME ML BUBSE T Reyjso, EIRBAMER T REME R, 2
SR BAPE R T REME K o A T BRI BA AR R G B, MK
R E S LM AIEH IR, AFIEE Veor BEE N 0.2, FF
DL T AR 22 SRR S PR o
213 FikRiEsR

49 Fh p-IMEM P AL RAE Full MS/dd-MS? Al Full
MS/PRM Pl 45 0 41 F A5 (R B0 25 SR A 3% 3 IR o 45
WRBL, VO VMR S A, T BREC BT, BBt b R AG ,
BT LA R BEEL 40 A RO AT B R B 2 4 by,
RPUAER T ILL ST A Kt SR T A8 B R 43 B -
7 Full MS/dd-MS* ¥ RT3k 76 50 i A Sk £ Hb
BEYE 4 HT STC (40 F1 80 pg/kg) T AT B, MR
SR 25.49%F1 17.65%. 82 R AGEE A0, LR AL
AR AE HRMS b 50 1 A % Al A AR, b T iemi
A E BATEAHE MRL, E, AT DU Al A
W STC, FE—RUF I ik HL il I o BTSEppk | &F
PG | SKADERI RIS FAIE 4 Fhbid: ZEPIF T
TIVRRRE Al A A HH BRI 0 7 o (LS AR [ A B A v S
WAE G A RSSO TE R, p AR T T AR A b i A 2
T EATE X 4 PR R, SEOINFREE G ISR AR, B,
T B R CE RS BT 7, TR — . Z5 A I IEEL
PEEBL, 7 Full MS/PRM #5520, 45 Fhi Ak il ad )y i gair,
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R B AR AR BT RE N T 5%, 1 Full MS/dd-MS? B F,
43 FihiA: Z5E i TR E, B PR R A R AR E 1
HAREE FHMET 5%, Full MS/PRM R EH T2
B Z W Bt )y 2. 5 S AR S A HekE HOR T Full
MS/PRM FAEA

R34 p ABEER I E RV IELER (%)

Table 3 Validation results of f-lactam antibiotics in milk (%)

Full MS/PRM Full MS/dd-MS?
EERrER AR AR EAER

LR FRAEL

ZORVEAR 51 0 0 0 0
By ik s1 0 0 0 0
FIFRPEAR 51 0 0 0 1.96
TEEHR 51 0 1.96 0 1.96
EL N 0 0 0 0
PUEY N | 0 0 0 0
EIKVEMR 51 0 0 0 0
ULE =LY NS | 0 0 0 0
ZERFM 51 0 0 0 0
JRMEPUAR 51 0 1.96 0 0
HHEEG 51 0 1.96 0 3.92
HBERXV 51 0 1.96 0 0
BRI

wE 51 0 0 0 3.92
PRPLPUAR  S1 0 0 0 0
VEEPEMR 40 0 0 0 0
iz;f 51 0 0 0 0
HFELH 51 0 0 0 1.96
flhmgmE 51 1.96 0 1.96 0
EKWZHE 51 0 1.96 0 1.96
KWEIHE 51 0 0 0 0
KAFHET 51 0 0 0 0
Kflfz 51 0 0 0 0
LAVERR st 0 0 0 0
SAamk 51 0 0 0 0
SLfg 51 0 0 0 0
LAkl 51 0 0 0 1.96
KIMER 51 0 0 0 0
kKfiwfs st 0 3.92 0 25.49
KA s1 0 0 0 17.65
SAEURE 51 0 0 0 0
S fgEls 51 0 0 0 0
KR 51 0 0 0 0
KAPET st 0 0 0 1.96
kML 51 0 0 0 0
KAEE st 0 0 0 0

= 3(8)

Full MS/PRM Full MS/dd-MS?
RrETER AR R TR

BHHIE R

KAEmE st 0 1.96 0 0
Kiamels st 0 0 0 0
KA 5] 0 0 0 0
KAk 51 0 1.96 0 0
S (1 S| 0 0 0 0
KAET 51 0 0 0 0
KAEEE  s1 0 0 0 0
IAuriE 51 0 0 0 0
izgi 51 0 0 0 0
AT 1 0 0 0 3.92
At mEnk

BIZEPEAR 51 0 100 0 100
EHBVEAR 51 0 100 0 100
SR 51 0 100 0 100
kAaflnE 51 0 100 0 100

22 HRHE

AWFFERT RN T 1 48 AN I5RE S AT 0 5 43
BT o ££ Full MS/PRM SRR T, K@ 7E 184 38 P HEML
i, SEnlEEHEd 20 pg/kg; SRTEETETE 15 DEESL S
W, BRI 20 ugke., HBETL M EKTE GB
31650—2022 WA KRR ER, R LE AR &Y
P, kMETEAEA YR MRL 4 100 pg/kg, M Eh %
S &, T R B B B A AT T (i
LC-MS/MS)SkJ& £L I & 15 43 B i i 17 7 0 i 43 #r, % FH
PERE SR T R B, AP I FH A T U PEA, 1 4
Wi S X 2 B MR AR B

3 & 1

AW IR T ok QuEChERS A% il i Ab FRLE &
HPLC-HRMS Xt 2E W5 g i i) B- I B ik Rk B kA 7
SEMETAT 1971 o AT A5 G0 10 R AR 4 1 T T EOK 8 v 5
Pk i #5 J7 1, HPLC-HRMS ¥EFEvES R, I HLB IS AT 15
HHR TR TR AR T, BEINOEA A BRI, SRR G B A
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