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# E: BB A RS- BECFE EE (liquid chromatography-tandem mass spectrometry, LC-MS/MS)ilj &
HERELNNES 4 FPTAREAEER LT E | FINER ., mEGER)ERBIVENT % R NS 2%
IR I Vi W B BRI 58 BU i J33 2 Bk (Captiva. EMR-Lipid) B AHAS R4k, SR AT Waters T3 @35 H: 43 2 HAR
Y, WAL RS 0.1%H R 10 mmol/L H R Bl /K VA BURR BE DRI, TR T HA IS 55 25 U5 1E 2 =X,
FEARFILAIMREE . ER HAER. HILP R | FMER, EH&EKE 2.5~100.0 ng/mL i Fl NPk
K FR BT, HISERE(AHART 0.9950, Jrikif A 1.0 pg/ke, &R 3.0 ng/kg. SINFR AL TR
ANty 3.0~30.0 pg/kg IF, BrAgER . SVLB AL IS E L H AR R AR RN 76.3%~115.1%, HIXIHR
HEMZER/NT 8% (n=6), TEMERIELT A H AR M H R BN 9% (n=5). 4518 A5 g A
Jiik, FE AT AL PR GE R, RS SRR R, O A A R A T A R A XU A
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Determination of 4 kinds of antibiotics residues in meat and viscera of
livestock and poultry by Captiva EMR-Lipid technology combined with
liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of 4 kinds of antibiotics (novobiocin,
mupirocin, toyocamycin, and anisomycin) residues in meat and viscera of livestock and poultry by liquid
chromatography-tandem mass spectrometry (LC-MS/MS). Methods The samples were extracted with 2% formate
acetonitrile solution, purified by enhanced matrix removal-lipid (Captiva EMR-Lipid) solid phase extraction column
and separated by Waters T3 column. The mobile phase was eluted with a gradient of acetonitrile and 10 mmol/L

formate ammonium aqueous solution containing 0.1% formic acid, the positive ion scanning mode of the electrospray
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ion source was used for quantitative detection, and blank matrix matching external standard method was used for

analysis. Results The linear relationship between novobiocin, mupirocin, toyocamycin, and anisomycin was good

in the range of 2.5-100.0 ng/mL, the correlation coefficient (r?) was greater than 0.9950. The detection limit was 1.0

ng/kg, and the quantitative limit was 3.0 pg/kg. The recovery rates of novobiocin, mupirocin, toyocamycin,

anisomycin were 76.3%—115.1% when 3.0-30.0 ng/kg were added into the standard recovery experiment, the relative

standard deviations were less than 8% (n=6), and the relative standard deviation s of intra-day and inter-day were less

than 9% in the pork matrix (n=5). Conclusion The method established in this study is rapid, simple and sensitive,

which is suitable for the risk screening of antibiotics in commercially available meat and viscera of livestock and

poultry.

KEY WORDS: liquid chromatography-tandem mass spectrometry; antibiotics; meat and viscera of livestock and

poultry; solid phase extraction; veterinary drug residues
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TR, R AT SRR E - RESEE LR B UERY,

SRR A 0 TR A A R I e W A1 L A% DNA FhFh 5
PTG T A ARIRICL, E FALD R e ) 2 S B R R 1
FEHERE B WM, P48 DNA GRS manm L 1K,
TR PR 2 4 ¥ R AR . Il R NOsR T 25 2 Ry, 38
PICEE XA | DR REE . IR B RE A B AR,
LILE R, FHYOCR MR A IR R A, 9
AR AN A R, FHT B R 2 2o A i b 5
AR RNA GREAS S, BHIERREREA, ik
MR & S B BRI 22 RRBE B A, %0 i 28 ok o R ok 2 B Bk
PEA BRI TR ESY, EINE R, Sk i A AR
TR, I—Fi2ehid: B nT e Pebiam i w s an
M. XSRS B AL YA mRNA A K, B BEID
FREG SRR R SRS R, HATHE RPUMIE . YUREE Y
BT IR R, S KB R T A B — R e
Pyl B A RO ]l 22 24050 Ak K 3O (mitogen-
activated protein kinases, MAPKs)AIHAb {5538 I 4542,
XT/NGR T 9k L A Sz g P A A -5 b S K b =z 1) TE
BERHL, iR 4 Rl R B RTE LA E SRR AL
161G BT 2200, (3% BRI A VA T RO s sl 4 M
BAEMHIER, AHEBR LA & & 2R hasm ey T #e
XA Tl A R R AT N AT A A
[E AP A TR 1] B 2 Fe KR B & (maximum residue limits,
MRLs), RFHERR, XEMES . X, SO, 15 H1%
ShZHZUPBR A 1.0 mg/kg, FLAAIRRE R 0.1 mg/kg;
KR AL E AL RO PR N 0.05 mg/kg; H ASKHLE XS R FI £ A
B 0.05 mg/kg, FLAIFR T 0.08 mg/kg; KT EEPL
PR, FENER. HEER, AWM E., RELER

i GB 31650—2019 (&4 FHEARME i h 82k
FREAHEL ). R AR ALH 250 5. GB 31650.1—2022
(R EERE 'R 41 P2y AR RE ) |
B ERPRAERIA S TR BRI 4 Fhbid: RAEh itk &
i R A FH el PR, A i ) 2R WA A R
(2002 £E25 37 ) HUEXS A B AR 22 R R 1.0 mg/kg,
PR IWRE ERIVAZRER CLURETEHRAS 245 )
BUE K- s A B R .
SRRSO ThAE R SRR E UL 3 2R
DR (DAY (A R Gk a2 A
A NIRRT R, Q) fsE ik (R Sy ik
N S N oY b1 NA B 7 % S SN
FEA A £ RN B (03 R €7 R W ) 1 PR 6l g N SN
HAETEREPY | SRS BEE WO G- B s ),
ERAE T . e R 2 i Tk R Sk 22, IR PR
i, WA R R USSR REAVURRIR K, S
G- ANIE T i s YRR R BT A 2B, A
HIE RS AR AR - B TE L . RT R B R R
M7k, FENA SN 0674—1997 A K Al &L oo R &
FIRH R AR ) (HARIEEZOA R A E
KT 2013 HEAGIG R T AR T S5 e A, %7
BEHORCAMEE, EA THOMPSON 25255 FHVORA (5 1% - BRIt
JE T LA G UTTE B ORI e - FLh BT AR B R K
FLPC B BRI vk, R P A T 254 POR P YR 3% -
ER I A 2 AN RO TR B S R, [EA GALAL 4%
RTR PO 2 3 iR 2 o2 AR A R SR B 56
FEMBE R vk, Eh RI EPUR 0 P mi %
HL, B0 T O T R TR R AR P R B P RN R TR
B R IRI 7ok, A K S PO R T ROR £33 - R TR
P MThE R TR R B W P T A 3, A TOLIC %P0
SR FHVRORH €2, 135 - 513 B0 Jo 7 30k 0 20 40 I 37 v [ B R Y
WEE . BRI N T2 0 . ARl S AR R, AN
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Captiva EMR-Lipid b2 e 5T 0 & 1 S 5
JE T 25 B A AR TRURE, & AR DL A 2388 2o i K A P R AR HE
RHL, 7 2L BRI 4 AP i T T4 i T4, el
JE RV (matrix effect, ME), B8 255kl 0 %A
S5 AR O - R ISR, ER ST SR R TR
AERE MR RE | KRN EREHUA R B I J5 i
H b, ARFFEIULE A Z AR, Mg —Fh el R e &
B NE 4 FhboA: R AR (k- AR BRSBTS
R RN R WA S 5%, TR R T EE
PR B X B F AR R B

1 RS

1.1 MRS

HEW AT,

s, ZJE(aikal, f5E Meker 23 w]); FFBR(Gig%al,
RS A AL Tl & R A IR R, LR sk (tkal, £
[ Supelco A H]); HRREZ(TOiSal, I3 sob/ELRHEA
FRATED); B RaNaliE 88.5%) . HILE B (41 96%).
FIMEE R (GERE 97.5%) 14 55 2 (4l 98.9%)(3E[E Panphy
/N ]); Captiva EMR-Lipid (600 mg/6 mL, 3&[E Agilent /A
#]); Oasis Prime HLB (200 mg/6 mL), Atlantis® UPLC®T3
(2.1 mmx150 mm, 3 pum)(3EE Waters A #]); 4 HLRIEME
(0.22 um, FE[E Pall A7),

12 UFE5EE

LCMS-8045 A €413 - = T PUAR AT &2 BE R4 (H 4%
Shimadzu 23 7] ); MS204TS/02 B, F4347 K 3F(0.1 me, Fit:
Mettler Toledo 2\ w]); CPA225D Hi 431 KF-(0.01 mg,
[# Sartorius 23 Al ); CNW24 45 [l A A< B B 25 25 B (L1403
Bl PR A); Milli-Q #4l7K 24t (32 E Millipore 2
F]); H-2100R {5 ¥ VR 23 Lo WL GA 7 TR A (AN R BR 2
F]); MIX-25P AR TR G AL (BT I K BRAL 28 A BR A #D);
YS1030 #A 75 I I Ve L (R Y1 2 25 B 3 15 A7 BR A 7)),
N-EVAP-112 &M {X (£ [E Organomation 2\ #]),

1.3 XWHE
1.3.1 ik Bl

SRR ERRBUBAE B R WIS R FMER . T
FEEHZFRUEYIR 11,70, 10.42, 10.26. 10.11 mg(K5Hi % 0.1
mg), FHFEAM, 5 10 min 5AHRER, HPREEA
100 mL #5857 )5 15 3 B R 100 ug/mL FRife
WG R OL A, BB R BRI B
FRUEYI %457 1.0 mL F 100 mL =T, MAZIEE
BREZE GRS, HRRERE R 1.0 pgmL RARHEY)
FEHAI . RV R BOR A HED S5 (B 25, 50, 100,
250, 500, 1000 pL F 10 mL FHaHF, Fas AR

W E R 2208, SRR TR, RakeE
Yk 2.5, 5.0, 10.0, 25.0, 50.0, 100.0 ng/mL.
132 Hsmara

FREUR A58 5.0 g(fE#I = 0.01g), BT 50 mL
BHHSRELE T, IIA 9 mL 2%M R Z 57 1 mL K .
LA, REPR S min (EARAF 5 78434 81U 1 $2 I
10 min, 5000 r/min &.0> 5 min, BE.OF K FEGHLIAEK
5mL, fF5fb. ¥ 5SmL FIEFW M % Captiva EMR-
Lipid (600 mg/6 mL)t:TF, 3/ 1.0 mL 2% H iR ZJiF #hisk
BAZEBONE, R ST IR T 40°CAM EET, H
90%ZMEKERZE 1 mL, EFBREL 0.22 pm A HLFLIERE
TR LML E o
133 BBELEH

{3 Atlantis®UPLC®T; (150 mmx2.1 mm, 3 pm).
WEIA: Ar % 0.1%H R 10 mmol/L H R E K IE W, B: &
1, SRA IO Ve, AR R W EE 1.3 0.3 mL/min,
FER: 35°C, MEFFEE: 5 pL, IS 24k & 1R Hmiss &1
?ﬁE*ﬁﬁ(electro spray ionization, ESI+); BT PR R
525°C; WSS E: 3000 V; TS H#: 10.0 L/min; %%
AL : 3.0 L/min; JIEIGEE: 10.0 L/min,

®1 RIB-THRERER

Table 1 Binary gradient elution procedure for mobile phase

B} ] /min Al% B/%
0.0 90 10
1.0 90 10
2.0 40 60
8.0 40 60
9.0 10 90
10.0 10 90
10.1 90 10
12.0 90 10

1.4 BB

I 945 €233 - 5 B B 3/ 1A/ 3l (LabSolutions 5.97)
1 WPS 2024 B 45 52 50 B0 184 T A0 3

2 HRED

2.1 FRiESHEE
211 #HAEEFEE

BEFEE CAS T4 303-81-1, S3 TR N C3HyN,0y,
SN 612.624, AW ERATAEY) . & 5 ZFGELENE 3 4
SERYPRLICH B, o FHVBORR 0 % - H B T R AN R Ak S P 1Y
HL I 257 H 25 22 0 i i R TE o, R B — S R
FRAEAS 5 W [MHH] mvz 6132, 2 JF i th A AE A5 5 N
[M+H]" mvz 218.0 F1 mvz 396.1, BI{EIA4EMEFIFE G E M4
ZEMERICZ A AW R, B R AT 613.2/218.0,
EVEE TR 613.2/396.1, WHE 1.
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Fig.1 Ion flow and relative ion abundance diagram of novobiocin

212 XERFE

BEPLE B CAS 54 12650-69-0, 43 T3 K CyeHuuOo,
SrFHECN 500.622, N R @556 BT O iZ AL &
P RT3 F B 2 R TS S R RO, R —
RS 5 N [M+H]" miz 501.3, —ZRIEH I E S N
[M+H]" mVz326.7.mVz291.0 F1 m/z308.9, i 5E i i 25 1%
h 501.3/326.7, VB FXN 501.3/291.0, WA 2.
213 FmEE

FENEZE CAS 51 606-58-6, 43T~ C,H 5N50,,
RN 291.263, L B (- 5 56 BT SO L &
) RS 55 R, B9 2 R T i CEA T AR, R — i
HEFIE(S 5 oM [M+H]T miz 292.1, SR 50
[M+H]" m/iz 160.0 Fl mz 143.1, B EE R & T N
292.1/160.0, EPEEFXH 292.1/143.1, WL 3,
214 HEEE

HIETE X CAS 5K 22862-76-6, 43 F K C1uH 1oNOy,
SrFHCN 265305, N AR 5% - BB BTESOSZLE& Y
P RIS 55 FEL B9 22 T IE SCEA TR 5, R — i
HRE S 5 M [MHH]T miz 266.2, — 20T IS 50
[M+H]" m/z121.0,mVz206.0 Fil mvz 188.1, ffi & & fit B X}
4 266.2/121.0, EVEBEFXN 266.2/206.0, WK 4.

100.000

LEPLE K

100.000 501.3000>326.7000(H)@3 (1)

= 100.000 501.3000>308.9000(+)@3 (1)

100.000
70.0 501.3000>291.0000()@3 (1)
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Fig.2 Ion flow and relative ion abundance diagram of mupirocin
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Fig.3 Ion flow and relative ion abundance diagram of toyocamycin
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Fig.4 Ion flow and relative ion abundance diagram of anisomycin

RN S Sty

ARSI R GRS, $E3F 3 ARBiAE: 0.1%H IR
W-C W & 0.1%H R 10 mmol/L HRREAW-Z N . &
0.1% MR 20 mmol/L ZFREFK-LI, M2 i
(multiple reaction monitoring, MRME, 451X i ek i

2.2

100 ng/mL IR A FRUEY) BT T AR 73280, 2 458K,
0.1%H 2 10 mmol/L H R BV W - 2 Wi shAH Y HAn4~F-
Yoy AR . R 0.1% A RN 20 mmol/L ZBREV -
O, BRI 0.1% FRRIATR-C NG . 47 1, 4 Pt R 20Wei
AHETERR VR RS R R 5, FRA MRM IR
et EE, SR NaEEY R, REER, FT
G3HE, [RIBRT S IR SARPIE S B bR, T8 Tk
2.3 FEMAECEEF L
PR R 8y AL

AR T ZHE . 80%ZNEF 2% H R 2. 1 A B
BOR, 3 3EEREIR, 2% W R CIE W24 SRR 94.9%,
& T CIECEH RN 90.7%) % 80%Z G IUA W (F-14
A 88.5%), HALIE T B FLFEMAE 2% H iR 206 i
Syir, BT O L S, M AR R T 4h SR
P B RE 2% H R O 1E A B BUA
232 BEAEREMAHKA

ARG 5¥3E il Captiva EMR-Lipid il Oasis PRIME HLB
R A AE HRU/INEE, 6 T 2 R e SR A T EL AR, A 4 Fol
Bt A= 20 A Il i 0 AR AR S A 2 8. Captiva
EMR-Lipid F&F AR HEBL AN ST KAH B AE R HLH, BERS &k
P RO BRAR T, AT DR R R B E AR A
Brp i 52 e, DA it 2 o vk T S R AR B M o Oasis
PRiIME HLB Wi [} 550 AT faj £ [ A A B, LR SO £
FA RRPERIK AR, PR AR R B, O U A AN A
SR, AT LA R PRARAT S R . R 4 R
7, Captiva EMR-Lipid #1192 [EIR Jy 96.3%, T Oasis
PRIME HLB #:#-F- 25 [l %y 87.2%, Pk, #EH Captiva
EMR-Lipid 1E A5 b FE A TR Sk

2.3.1

F2 100 ng/mL EAFREVFARTE 3 HRNEF B THMEE

Table 2 Response of 100 ng/mL mixed standard substance solution under 3 mobile phase conditions

BRI R LS BRI AT SEPTE AL R fE 02 F 0w A THT 7 25 2 W [ 1 EHIME
0.1%H BRIF - 269642 102680 214330 861248 361975
= 0.1%HERAY 10 mmol/L HIR
L 370364 197199 608809 1280200 614143
il 0.1%EP/§§§J?;05¥01/L a4 273613 131609 302681 1459363 541817
3 FEHRBUF AT E R
Table 3 Average recoveries of different extraction solutions
otk 2RIk ) 80%Z.M 2% R Z N
IR /% RSDs/% IR % RSDs/% RIS % RSDs/%
BrEER 85.1 1.8 81.5 0.1 89.9 1.4
WL R 94.0 1.7 91.1 0.2 101.0 2.9
FImEH 85.8 23 84.6 22 87.5 0.7
HERER 98.0 1.1 97.0 0.4 101.2 0.8
A 90.7 6.6 88.5 7.3 94.9 7.1

T AR BR R 22 (relative standard deviations, RSDs).
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2.3.3 ZRBLER e9HAL
ARFFEXT 3 Fior=, R EERE R B R CRTE
B, 1 mL ZIEHEH . 1 mL 2% ER 2 G Heli . 76 5 451 8
7, 1 mL 2% R 2 I e 7 =8 04 Tl Ui 26 5 55 CR 93.9%),
1 mL ZHE Wyt 719 MR LR Ch 87.2%), H k4
Tt VB R TR ) B4 [T R AR X B AIRCR 84.2%), PR LiE
1 mL 2% R 1 R e
234 EEENeHEA

FEM LRI Vb RIS, R R A 0
VSR BT as A mE S, BN EE
i A M0 A5, e M BUA RO, Hiny=
A AL SR T, S SURTE R IG, [RGB AR 0 i 1oL (.
A ERE T 1 mL95%Z)E . 1 mL 90%Z i . 1 mL 80%
ZHEFE 3 FpE VR R INAR ISR AR, 3 FhE A
FII R BLE RSO, F 6 G5B T8 1 mL 90%Z i Y 0]

W5 (92.2%), 1 mL 95%Z. i F1 1 mL 80%Z. i 1 [
AR 88.6%H1 86.5%, HBLIEH 1 mL 90%Z M b &
FaaraSiil
24 FFEEFWIE
241 AR

AWFFE I ME (ME=b/a), il id7E 25 FRE SRR A K
25 PV 700 R 2 T A [ ¥ P b v o, 0 7 £
FiE i AR R, a FARas R oA TAE 2 (A,
b FR A AR SRR IR AP R N(E . ME<I #R
AR BE TR A AR FOR IR ME>1 F/R %8 i ik
JEAT PR F RIS RUR . Wk 7 SR BN, 4 PR
ME B/NF 1, RFE X EHLAZ MEIER, Bk, b
HRUFEAR ME X S0 45 LA RS20, R HOE 5 i 2k
A TE [T T %

4 TREIEMEZERERNFHEYE

Table 4 Average recoveries of different solid phase extraction columns

. . Captiva EMR-Lipid Oasis PRIME HLB
PR
TR/ % RSDs/% [/ % RSDs/%
WEER 95.6 0.5 87.1 2.6
BEPLE R 97.2 3.9 93.1 0.8
FmER 88.0 0.6 77.7 0.8
HIEHEZR 104.6 24 91.0 0.1
I 96.3 6.8 87.2 7.3
F£5 FRGRARNEYEZER
Table 5 Average recoveries of different elution solutions
N i RN L 2% MR LI
BAEFEM
Bl & RSDs/% IR /% RSDs/% [T /% RSDs/%
HERR 82.9 2.5 71.7 49 95.6 0.5
TIPS A 89.4 0.9 92.2 0.8 96.2 0.5
FEInER 78.9 2.4 81.7 2.4 89.0 2.7
HIEER 85.8 0.1 97.1 0.4 94.7 24
FIE 84.2 5.1 87.2 9.7 93.9 3.6
Fz 6 FREEBTINEHEKER
Table 6 Average recoveries of different fixed volume solvent
N ) 95%Z I 90%Z i 80%Zfl
BrAEFEM
IR /% RSDs/% IR /% RSDs/% [T /% RSDs/%
HERR 92.0 0.3 99.2 29 81.3 1.0
TIPLE A 88.0 2.0 95.5 0.3 87.9 1.7
FEInER 82.6 5.0 87.0 1.3 86.0 0.8
HIEHZR 91.9 1.9 87.2 2.0 90.8 1.0
FIE 88.6 5.0 92.2 6.3 86.5 4.4
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Table 7 Matrix effect of 4 kinds of antibiotics
B2 BABEMEM P EMEM  FNERMEM  EHEHZR MEE S {E
0| 0.75 0.87 0.87 0.78 0.82
i 0.84 0.82 0.86 0.82 0.83

242 AL, BER, EER

AT SR FH 23 FURE B RO i AR E VA T, LA D

Jo T 25 S B A R AN RS u#&%ﬁﬁi
Wﬁ bR E TAEMZ, Hoh, BEARRR R 4 R
ﬁ?ﬁ%ﬁmmEMnymL%£ﬁﬁ@%ﬁ%%%%
TR CY) o 53 1) ek BSUAR HE A7) 5 TR19(1.0 pg/mL) 25,50, 100
250.500.1000 pL, FIZs [P HORH BEIF 2 4 % 10 mL,
TR TR G bRt 2, BT EEKIR Y 2.5, 5.0, 10.0,
25.0, 50.0. 100.0 ng/mL, 1‘3& FR (limit of detection, LOD)
A3 RN L (SN=3)XF R B2 FRE AR, 3L, <2
£ fR (limit of quantitation, LOQ)jj 10 515 M LL(SIN=10), 3£
I 4h R L35 8, 4 R AR RAE 2.5~100.0 ng/mL 71 FBl N L 56
R R, HERBEHHRT 0.9950, J7ik LOD K 1.0 pg/kg,

LOQ M 3.0 pg/kg. SR, ARG ITIERT 4
bk R RGN E M REE, T TEE RN L
PR 4 B AE 2204 = 3 A .
2.43 WD R FetBifAR R £

ATFRER TR . R FR. YR BIF. 3G
FFdt 6 Fhzs AR, 7E 3.00 6.0, 30.0 pg/kg INARHcE T
ME 4 ﬁi‘nét%?ﬂ’]ﬁﬂﬁ@ﬂﬁlﬁ SEATINAE (n=6), H: % T
Be AR AT A o, TR, 1R B iR 5
RSDs WL 9. Z5H IR, 24 [ e se 56 i i i i ok
3.0~30.0 ng/kg B, 4 Fhi Az R 09 E0m AR F S
76.3%~115.1%, RSDs ¥J/N T 8% (n=6). FiR&5REH, %
D5 BB I UERRE, AT LI R B A N R NE R 4 i
AR R T

RS 4MMAERNEMEIASE, BXRY

Table 8 Linear regression equations, correlation coefficents of 4 kinds of antibiotics

e LEw 2Rk [l AHRREL
AR Y=6548.07X-2358.57 0.9974
BELE R Y=3206.94X-890.331 0.9965
A
FIMHFR Y=9160.78%X-7820.16 0.9987
HFRR Y=8687.17X+627.121 0.9961
AR Y=5980.18X+5200.53 0.9994
e wPLE A Y=3389.59X-3849.97 0.9979
Fhmdz Y=7216.40X-4062.52 0.9994
A8 R Y=7608.62X-795.474 0.9993
AR Y=7104.99%X-11593.2 0.9965
i LILT R Y=3537.61X-4959.05 0.9966
FIMHR Y=4636.19%-1735.62 0.9998
IR Y=6911.99X-4796.21 0.9993
AR Y=8005.52X-8042.90 0.9995
A LELE R Y=3620.74X-2773.52 0.9986
FIMHER Y=5715.34X-4710.76 0.9998
HFRR Y=7115.46X-3165.26 0.9998
BAERER Y=8009.28X-7126.68 0.9988
. BEPLE R Y=3750.56X-2106.44 0.9992
FIMHR Y=6698.53X-5661.32 0.9994
HFRR Y=7493.55X+5660.72 0.9969
WAERER Y=8499.72X-4683.18 0.9999
_ LELE R Y=3730.01X-1700.21 0.9997
ol FMER Y=7115.48X-10354.8 0.9993
HFGR Y=7812.24X-2887.55 0.9962
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Table 9 Average recoveries and RSDs of 6 kinds of animal-derived foods (n=6)

15 HEXS R A 15 HEREI L 5 HEXG T, BRI E s i i, R
4 AR R EA TN, S5 RIGR AL AR i

JnbRiE 3.0 pg/kg

JbRiE 6.0 ng/kg

Jinkri 30.0 ug/ke

FE IR BUAERRIZ
IR /% RSDs/% [T /% RSDs/% [P /% RSDs/%

BrEER 102.3 2.6 108.8 5.4 95.5 5.7

BJLE R 100.5 3.0 83.5 5.2 93.1 2.0
WA L

FInER 76.3 5.3 81.3 24 78.8 3.2

HHE&HR 103.1 3.1 107.1 3.6 93.4 2.4

BrEER 108.9 7.0 101.2 4.9 106.4 32

BB R 97.6 3.1 92.0 4.1 97.8 34
4R

FIMEE 95.1 2.8 88.2 3.0 88.5 23

HIHE&HR 107.1 2.6 109.8 44 98.7 15

BERR 109.1 42 108.9 3.9 94.9 5.2
. BEIPLE R 103.6 3.8 95.2 7.5 96.1 1.6
S| L

FINdER 97.9 3.6 109.9 2.1 100.7 2.8

HE&HR 113.1 3.6 109.1 3.8 101.9 1.0

BERR 90.9 5.1 108.7 4.0 104.9 1.3

BJLE R 98.4 2.8 101.0 2.5 96.2 1.4
XA

FInFEE 94.0 2.1 103.4 4.6 107.1 3.3

HE&HR 107.0 3.8 113.7 2.4 104.6 25

BERR 111.0 5.7 110.9 23 97.1 3.3

BJLE A 85.0 5.2 100.5 3.0 90.4 1.2
el :

FhndEE 106.9 4.4 109.4 25 106.5 2.6

AR 99.6 6.3 108.4 1.8 99.5 13

SR 105.2 4.0 110.9 22 95.8 22

SLJLE R 96.7 3.1 105.6 12 91.5 2.4
X H

FInFEE 102.6 24 1103 26 102.2 49

EAEEHR 110.4 3.9 115.1 3.5 97.5 2.1

# 10 HABEEFHEEEE SR 0N=5)
Table 10 Intraday precision and daytime precision experiments (n=5)
) R 3.0 pg/kg Y 6.0 pg/kg FHE 30.0 pg/kg
BUAE R - - N
H M RSDs/% H 8] RSDs/% H P9 RSDs/% H [a] RSDs/% H P RSDs/% H [a] RSDs/%

BrEER 6.1 5.7 5.3 5.7 42 43
BEPLY A 47 5.3 4.8 4.1 1.9 3.1
DI+ 52 6.9 5.8 7.6 3.1 6.4
HE&HR 53 5.8 8.4 8.8 7.9 7.9
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