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ABSTRACT: Objective

ractopamine, salbutamol, terbutaline, cimaterol, clorprenaline, ziprasidone, cimbuterol, bromobutirone, bambuterol,

To establish a method for the determination of 11 kinds of f-agonists (clenbuterol,

mabutrol) content in pork, beef and pork liver by high performance liquid chromatography-tandem mass spectrometry
(HPLC-MS/MS). Methods
formic acid, purified by Bond Elut EMR-Lipid dispersive solid-phase extraction (SPE), and then reconstituted with

After overnight incubation, the samples were extracted with acetonitrile containing 0.5%

methanol-0.1% formic acid. The sample was separated on a C;g column (2.1 pm>150 mm, 2.7 ym) using methanol-0.1%
formic acid as the mobile phase. Gradient elution was performed with electrospray ionization (ESI) positive ion scanning,
and quantification was achieved by internal standard method. Results The determination coefficient (+*) of the standard
curve of 11 kinds of S-agonists in the range of 0.5-25.0 ng/mL was above 0.995. The relative standard deviations (RSDs) of
instrument were less than 7.8%. The limit of detection was 0.10 pg/kg. By adding 0.20 pg/kg of the target compounds to the
representative matrix, the recovery of the target was 95.0%—110.0% and the precision RSDs were 0.75%-9.53%, so the
0.20 pg/kg was determined as the limit of quantitation. The average recoveries of the target compounds in the representative
matrices of pork, beef and pork liver were 78.1%—108.4% at the concentrations of 0.5, 5.0 and 10.0 pg/kg, respectively. The
precision RSDs were less than 8.76%. The limit of quantitation and the accuracy of the method were all in line with the
requirements of the detection of trace veterinary drug residues. Conclusion The method is simple and rapid, with high
sensitivity, good recovery and reproducibility, and can be used to determine 11 kinds of f-agonists in animal derived foods.

KEY WORDS: p-agonists; high performance liquid chromatography-tandem mass spectrometry; residue of

veterinary drug; animal derived foods
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1.1.1 NEREE

TSQ Quantum Ultra — T PO % A ¥ i B¢ A |
25102-102130 Thermo Cjg fa3%41(2.1 mmx100 mm, 1.9 pm).
28026-152130 Thermo Cg fAi#1:(2.1 mmx150 mm, 2.6 pm)(3%
[#] Thermo Fisher Scientific 23 ®]); HZT-A1000 432 —43
BRI [HEE () B FRHE A FRA A ]; HSY-B-200 /KR
Gitw (R ERH A BRA ), KN-026S HIRER AL
(bt Rt B4 R A BR A R]); TTL-DCHA AL (L5t IR
R A BR A 7]); TGL-20bR 5.0 HL( 2 st Rl2 Y
#%]7); Vortex mixerv7 iR 1R & #% (3% E ESSENSCIEN 2
F]); ACQUITY UPLC BEH C 5 ffif%4E(2.1 mmx100 mm,
1.7 um)(3E [ Waters 24 A]); Agilent Poroshell 120 EC-C 5 {2
A (2.1 mmx150 mm, 2.7 pum). 5982-1010 Bond Elut
EMR-Lipid 43 SPE(Z [# Agilent 24 Al).

1.1.2 H# 53RN

FERT . FEA L A P AE SR BT R o 5 SR  F 2 db
XEE AR B ST,

NG BT FEFEE (RS R (g A, PR
Hral) (3£ Thermo Fisher Scientific 23 H)); /KCGEMIK, J&
FR); JoKBBREE(MgSO,, 4 99.9%) . A ALEH(NaCl, &f
B 99.5%) (A T RHEAL 24 A BRA D), LIREE (S iral) .
B-H B RS 99%)(FE[E MERCK 2 l); 11 Fh p-3Z Ak
AN RARER RS (R 100 pg/mL) 10 Fh AR BARFRTE
AR(BTELREE 100 pug/mL)CREERT/RIEEH A BRA F) .

1.1.3 R A B

0.2 mol/L ZFREEZMW: WML 154 g, BT
1000 mL /K, FAZ BRIV pH £ 5.2; 0.5% PR ZJiE: B 2.5 mL
MR, HZEERZ 500 mL; HIEE-0.1% M BRI (10:90,
V:v): BUFEE 10.0 mL F1 0.1% H BRI 90 mL, B4,

1.2 /5 &
1.2.1 #Hemuraze
FRBUAE 5.00 g(MERIE+0.05 g), T 50 mL .04 N,

Jim 0.2 mol/L ZER#Z% w6 mL S-S BRI 40 L,
WAIEIRA], 37 °Ci /KB PR 12 h, MEEER, M. m
A 1.0 pg/kg WA LAEMR, 1AHEIRA], 9000 r/min #.0> 8 min,
VTR, ARG T ZEBEE AL (MgSO, 4 g Al NaCl 2 g)
110 mL B2 4k 2 15 R 75E 3 min, #+E 8 min, LA 9000 r/min.,
4°C, B.0> 10 min, Bond Elut EMR-Lipid 43 SPE H A 5 mL
EBTK, WHE30 s, TIA 5 mL ZfiE LIS, W€ | min;
L 9000 r/min, 4 °CE.0» 10 min, ¥ 5 mL FEWT 5 —%
BOEY, ARERT, #EFIA 0.5 mL FE-0.1%F R
TR T/ IRARE, WHE 10s, 1) 0.22 pm UERLS, =1
VPR AT 98B Bk RS 2 o

122 &4

k4 28026-152130 Thermo Cpg 435 4:(2.1 mmx
150 mm, 2.6 um), FEhH A 4 0.1%F R KIFR, Tishtl
B S HERAR, BREEVENG SR ILER 1, HEARIREE 40 °C, i
FEAAFL 5 uL, i 0.3 mL/min,

A BFIRIRE 300 °C, BFIRESH, B L
TR 350 °C, HEHBEIEE T, MiEfE<UES 1.5 mTorr, M
ZHIE 3500 V, HBSAUE 10 mL/min, $5HE#E 30 mL/min,

R 1 BESLBEH

Table 1 Conditions of gradient elution

Fsf 7] /min i34 /(mL/min) Al% B/%
0 0.3 90 10
2.00 0.3 90 10
6.00 0.3 0 100
8.00 0.3 0 100
8.20 0.3 90 10
10.00 0.3 90 10

123 ME AR

(1) 2R A 0 B A 20 85

Kl 5 S SR A AR E AR, I EE-0.1% H R %
(10:90, VR BT E R 0.5, 1.0, 2.5, 5.0, 12.5
#125.0 ng/mL BIARAE TAEM, & NARHR 2.5 ng/mL, 4=
PR AT R ASCI 22, AT 25 P A B8 € 1 U 1Y
DS T AR5 %67 7 AR D AL 15— €0 i 0 (%) e T AR L 1 S A A
BR(Y), AH R 9 R 7 T V0 BE EL A AR AR (X0, 22 e o T
fEMZk, KB BRFIAEE R B EKTEE 6 IRF-
AT LA E A B 2

Q)R H R

1 0.10 pe/kg 19 BRI INEN S ARG, RS2 45010 4
FESL, Rl Rk E] 50%, 0L 3 AHEMR LT, R E Ry
SEHIENIAE 0.10 pg/kg+20%3E N (GB/T 32465—2015 { fb2#
SR IEREF AR R BT R ), BRAR 30 5 A
FRIER .

QY FiEEER

WSE 0.20 pg/kg [ LKA HER BE (E 6 B IS 25
JE) o BURH R R BE AT BUARIE, 8 AR 1.00 pg/kg, AA
#) 5.00 g 25 AR S, ST HEPETRRER, WEsmE L.
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Z BT A SO PR T IR R R R 2, kR
FRE /K S5 BBl X T 7E 0.05~0.25 pg/kg 2Z 1A . R i BRI X 7]
7E 0.20~1.00 pg/kg 1], LPEFEFFEILE 0.30~10.00 pe/kg. 5
i GB/T 27404—2026( 5256 2 i S F il BivE & S BAL A
WY, SAFEE 2R 3 ANVR K, A8y 2 I 3
B FR AR R L o ) B A i R MR . AR O vk R R
Rl 0.20~10.00 pg/kg X [A] P (RE 1 BRAK - Bk 21 A ARG vk B
(0.50 pg/kg). HIAIAKEE(5.0 ng/ke) Ml E HE (10.0 pg/kg)
PR BAEHR BE, 43 51T 3 Fhas (AR SE R TP 3 vk
K BARY), Zeniib B RIS, TR,

(5)] 4553 ] 550K % B

FE 3 AR R (A E A B AN [ S B b, R
KR, S 3 A AT AR ik ARG 2 13 5 S
TR AE XA M i 22 2 A A 5 o T 2SR P4t oA ARG A o i 22

(relative standard deviation, RSD)<15%,

1.3 HIEAE

Sl Chromeleon Xpress 2.8 ¥ {4 IR AY, TSQ
Tune Series 2.5 B HIBTEE ST, Xealibur 2.2 FRIFHE TEE
REE . ENE. ERHTRIEIATE A R ABIEFE R
W M I A VAR 3 41T, F WPS Office_12.1.0.25225
AR PG R LA EICE AT RSD.

*2 BN AMiEES.

21 BEXHFSTK

Wi TS 25102-102130 Thermo Cpg 4354
(2.1 mmx100 mm, 1.9 um). 28026-152130 Thermo C s {47
(2.1 mm*150 mm, 2.6 pm), ACQUITY UPLC BEH C ;3 &
%R Q2.1 mmx100 mm, 1.7 um)#l Agilent Poroshell 120
EC-Cg 1545 (2.1 mmx150 mm, 2.7 pm) 4 Flt C,q 5T,
253 /R 28026-152130 Thermo Cg (o #1125102-102130
Thermo C g (35X p-32 PRSI A B AR BAF, AW
i1 28026-152130 Thermo C g LilAE 525 BARY) o TLAL
VR L BIGGE 1), TR s AR InA 0.1%F g, Lisgn
TRBIAEME, e T RUMIE . HRWE . Ay LU QUGS
i, H G AR A AT
22 PBUBFHMK

il FEAEIEAL 0.5 pg/mL JF R R0
¥®, 1€ Full Scan 8T, 78 HAR & FEE T #17 QIMS 3
5, GBS ERGE  BFEAR . BE . B HAR
BHESRT 107, JFE“MS only” FHiAk tube lens HiJEAH,
FEFAL: %8B MS+MS/MS, Hi AR EF 2 B a4k,
WA FE TR, R eREEReE AR E,
B85 BEF . BT FEEF A RiEEE TN
HR(EANER 2, 2% Bl S EIS (R | ng/mL) LA 1.

EREREEMRIESY

Table 2 Collision energy, capillary voltage value and mass spectrometry parameters of the target compounds

Hirtb &9 {4 B3 15} 8] /min BB T (mlz) FBEF(m/z) Tl 1 BE /e V ML/ V
[IE=tEe 2.37 220.098 143.028%/160.052/202.091 23/16/7 91/91/91
i B F% -D7 2.32 227.137 161.100 17 38
LITRILVIN 3.08 226.101 152.046*/107.045/125.045 15/30/24 94/94/94
FEAT A AR-D9 2.95 235.145 153.100 16 50
VT R 3.69 240.101 148.051%/166.048/222.112 17/13/10 92/92/92
T WeiE-D3 3.62 243.126 151.000 18 46
FaRES 3.25 261.999 244.186*/185.100/202.124 12/24/18 81/81/81
FIARES -D7 3.17 269.150 185.000 24 80
(KR 4.51 233.996 160.109%/143.083/216.172 14/24/7 84/84/84
VUi % -D9 4.48 243.175 161.100 15 82
BT AN s 5.25 302.104 121.024%/164.062/284.110 21/15/11 98/98/98
37 £ M E-D6 5.24 308.153 168.100 15 92
RAFES 5.76 366.875 292.914%/213.990/349.004 19/30/12 106/106/106
AR 5.60 214.060 154.012%/118.044/196.045 17/27/11 92/92/92
AMNAAR-DT 5.59 221.080 155.000 17 48
RS 5.52 277.043 202.965%/132.046/259.025 16/30/10 91/91/91
FLAEFRS -D9 5.63 286.075 204.000 16 46
RS 5.83 310.993 237.070%/217.059/293.135 17/24/11 76/76/76
BAiF % -D9 5.82 320.110 238.000 17 84
YA % 5.96 368.090 294.173%/72.076/312.188 19/33/14 94/94/94
PEAi % -D9 5.95 377.210 295.100 19 86

e RS R

HATETHEEET, RS N AR L Eik-D6.
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Mass spectrum and product ion for target compounds and internal standard compound
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23 ERICEfrEMLZ%. SETTEREMEBERE
R BURAARE LR . IRA AR LAERGE &, Fr
HERIZRIEE S 0.5~25.0 ng/mL W, HlbruE THERZL, R

[ H BRI E REULE 3, A KT 0.995, L:iEH R
GB 31658.22—2022, HEMERIEKTF-2 6 AT F91LH
K258 RSDs<7.8%. ULHAIZ 7 ik FVES 250005 2 T ks
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24 FHEKHERSE=ZR

W0 0.10 pg/kg 19 AR EIZS FURE S, A7 A5 10 4>
Fedh, R AR E I EAERE AP 0.094 pe/kg. TEFEIFH
9 0.11 pg/kg. TEAPIHR 0.10 pg/kg, T 25 Bk Y FREE
Ko ABFFE R E BB B A B Es I BT s, BRIy
HERR, USRS AR IR R, R
FEM YIRS RORIE, HE A B AR g2 ik
SFEEERINT, SRR, FERFPERIN 020 pgke (Y
HAr #, Lo bR ok 2 4 5% R 5 Y R
95.0%~110.0%, 7E4FPFET L I 95.0%~110.0%, 7EH
B TEREN 95.0%~105.0%, RSDs 2554 &R F N
0.75%~7.45%, 4~ B H A 1.33%~9.53%, ¥ I+ N
1.40%~6.76%, L% 3.7F 3 R ELTT B4 0.20 pg/ke
AR E B, URRAAR 7 i s R K AT i E] 0.20 pg/ke
ERBRET GB 31658.22—2022 FERBRKF 0.5 pg/ke,
BT A Tl e A I 7 5K o
25 EMEFBEE

ST EARTGER . R BT, IAGE R
FEIKE- (0.5 pe/kg) . H1(5.0 pg/kg) . =5(10.0 pug/kg)fd 11 Fi
B-Z R EFNR AR, NARMREEIY S 1.00 pg/kg, i
i 121 ArAbE, Fe RO AT BAL, ST IAR Ik
L, RT3 YOPAT LA ik B, 2
SN AR B b B AR BDCRT FEL y 78.1%~108.4%, 7E
FRNEFRF N 94.0%~108.0%, FEFENTIET P H
88.9%~108.0%. P+ RSDs 9 0.91%~7.26%, R H N
0.72%~6.30%, FERTFH ] 0.85%~8.76%(F 4). MER LR

T LR 2 B A ARSI s o A 2R D AR B K 4 1,
TR, Bgs R, ST RS 1
B B2 A s 7] BRI
2.6 LRSS ERYMN

SRR SRR L AR SERFRERL A 6 1), BRI
FEE A AIEE 2 AR, SRR AR SRR 3 4y, Hp 2
By R EEs, BREESE bR, B—EREFRE A, W 18 M
fh, [RIAEHEA AR SO RTAREE, ERIINFR . R R AL R R A
FUIMAR S 538 0.50 pg/kg. Z5RE/R, REFNH 11 5
HArb & I EH 89.2%~103.5%, IR E R, HFE
(SN TR SO AN § W L= I <10 S 1 A ]
105.32%~116.07%, YJFRINIEETIERAN . 11 FE L)
RAEIX 18 i RESh ks, S5 RAa e vl 5.
2.7 BEEFAELR

3 3 32 B AT AR 11 [R) 2 i R BA A 00 [l R
FRUE RO, BRI O AL AR A 3, Y
FROTMTIEA R AR (% - BT o I SR A Ak B AR 43
M SPE HiA, ZH ARFER T AARE, F bR . k. ¥k
Wiy, Wedn S5 BB R, SRBGECR N R 2, =
P2, RSB HLERI . AR50k, B &
Ji, IR ZJEHREL, Bond Elut EMR-Lipid 43# SPE 4k,
FTALFRAL BR 60, HIE RAF, KRAtEE e, A
B R . DBCR AR T SCik, T s IR
W B-ZARB SN E TR (3 5)

#*3 BiRtAMaiRE T E RN KR

Table 3 Standard working curve and limit of quantitation test data of the target compound

_ . N i 4 b
Hix bk HE R
ot CIEN R o2 P B rsps P PG rspy P B RsDy
/(nglkg)  E/% 1% Nug/kg)  F/% % Nug/kg)  F/% %
[E=t ey Y=0.240383X 0.9970 0.21 105.0 2.59 0.21 105.0 1.33 0.20 100.0 1.86
A AR Y=0.171823X 0.9993 0.19 95.0 3.44 0.21 105.0 9.53 0.20 100.0 7.27
FArE% Y=0.633099X 0.9974 0.21 105.0 6.76 0.21 105.0 4.48 0.21 105.0 2.67
VT TR Y=0.163896X 0.9979 0.20 100.0 3.17 0.22 110.0 7.18 0.21 105.0 3.12
VA Y=0.201177X 0.9989 0.21 105.0 2.94 0.21 105.0 3.27 0.21 105.0 3.44
B3
- Y=0.167492X 0.9965 0.21 105.0 3.20 0.20 100.0 4.52 0.20 100.0 2.98
EASy
SNFRR Y=0.208198X 0.9965 0.20 100.0 2.59 0.20 100.0 2.19 0.19 95.0 7.45
TSR Y=0.175979X 0.9966 0.21 105.0 3.23 0.19 95.0 3.05 0.21 105.0 3.36
WRAFED ¥=0.109035X 0.9968 0.19 95.0 431 0.20 100.0 4.82 0.21 105.0 2.41
i Y ¥=0.292588X 0.9977 0.21 105.0 3.32 0.20 100.0 3.84 0.22 110.0 0.75
Y% ¥=0.370909X 0.9986 0.20 100.0 1.40 0.22 110.0 3.51 0.20 100.0 2.21

T AR RE R X 308 BRI, ¥ FoRigmiBLL . RAEFERICY 0.5~25.0 ng/mL, HIAR &9 0.20 pg/kg.
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Table 4 Test data table for accuracy and precision of representative matrices
kR B B Ll
Histe ey o EEMEE  EE RSDS/% 2 &N RSDS/% L [EPe RSDs/%
I(ng/kg) N(ng/kg) 1% {H/(ng/kg) R1% fH/(ng/kg) /%

[IERTS 2 0.53 106.0 5.35 0.51 102.0 1.06 0.50 100.0 1.82
LRI N 0.51 102.0 1.47 0.48 96.0 1.33 0.49 98.0 1.21
FEIHEES 0.49 98.0 2.23 0.53 106.0 3.48 0.50 100.0 221
T BT 0.49 98.0 477 0.48 96.0 1.40 0.52 104.0 420
[EER 0.51 102.0 1.60 0.51 102.0 2.86 0.51 102.0 6.93

E AR 0.5 0.51 102.0 4.81 0.50 100.0 1.17 0.49 98.0 1.91
AT 0.48 96.0 2.83 0.50 100.0 2.88 0.54 108.0 6.00
AR 0.47 94.0 425 0.51 102.0 6.06 0.49 98.0 8.31
IR FES 0.49 98.0 2.49 0.47 94.0 5.86 0.51 102.0 8.76
DA 0.49 98.0 0.94 0.47 94.0 1.27 0.48 96.0 2.12
YAk 0.50 100.0 1.15 0.47 94.0 1.61 0.49 98.0 3.04
[IEETs 5.42 108.4 2.56 5.25 105.0 1.93 5.12 102.4 6.92
A bR 4.97 99.4 2.19 5.16 103.2 1.06 5.06 101.2 4.87
FrHES 4.96 99.2 2.11 4.82 96.4 0.94 5.19 103.8 2.13
W T ERE 527 105.4 1.52 5.11 102.2 1.12 4.73 94.6 5.93
VA% 5.31 106.2 1.28 4.91 98.2 3.97 4.77 95.4 2.58

3 v 2 B 5.0 4.94 98.8 1.91 5.03 100.6 3.06 4.95 99.0 4.70
N 1PN 4.93 98.6 3.73 5.22 104.4 0.89 5.17 103.4 438
TARRES 4.97 99.4 1.08 5.40 108.0 3.12 5.18 103.6 2.54
IRATRES 5.10 102.0 1.64 4.93 98.6 1.36 491 98.2 5.96
i3y 5.31 106.2 2.30 4.98 99.6 0.72 5.27 105.4 6.21
YA RS 5.28 105.6 2.03 5.13 102.6 1.87 5.03 100.6 6.03
[iEERES 2 7.81 78.1 1.58 10.66 106.6 6.25 9.49 94.9 0.85
A fl bR 10.57 105.7 4.06 10.01 100.1 0.76 10.35 103.5 1.68
FrinRE% 10.67 106.7 5.10 9.52 95.2 5.39 10.70 107.0 4.22
Vb7 T 10.07 100.7 3.18 9.61 96.1 5.19 10.10 101.0 2.54
[Lig{EESA 10.02 100.2 4.08 10.22 102.2 2.79 9.84 98.4 2.64

EITE Al s 10.0 10.41 104.1 6.06 9.63 96.3 6.30 10.31 103.1 1.38
AR 9.42 94.2 3.15 9.93 99.3 2.83 9.81 98.1 4.06
TEARRES 8.95 89.5 1.77 10.22 102.2 0.93 9.71 97.1 2.38
WA S 9.99 99.9 7.26 9.70 97.0 0.73 8.89 88.9 4.88
B 9.13 91.3 0.91 10.03 100.3 3.24 10.13 101.3 4.25
PEA RS 10.35 103.5 2.79 9.93 99.3 1.22 10.05 100.5 1.61

x5 FEXHER
Table 5 Results of method comparison
= — —

Ko7k z; . ”ﬁf P BCEY (i Bt ik
AURILCET 2R e e see Ry WY mah, B
ﬁ-%%#%!zxjmﬂﬂé% ] e o e 0.11~0.30 pg/kg; E7  80.8~104.5 O ks [91

B0k 021 WIRS FR 0.30~0.90 pg/kg )
QuE‘ChERS %é‘i&/rﬁ ) Koy K&, 17
03 - H I B s MR QUECKERS  0.07-0.1 pgkg, 5 Ht 63-126 APSCELAL FEPHYEREM R (32]
FE LR AN AR B-3 % B 1.0 ug/’kg i=gitall] BUAR5E 4 [n) 1,
BiEIlE2s 9 T B e A
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el ol N e 1L S TN SPEHA . 78~120 i - . /
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SN/T 1924—2011 <<JJL_"
BTSRRI AL 2
v 3} S R - ESR.
(g e o8 - TRl R
4 R N . N 132 =, - N 7
SRR W 0 W b1 05 uglke Wk 4
(3 )
GB31658.22—2022 S St
<ﬁ]%%,ﬁz,§.%¢ ﬂ‘ %\ 4:\ B HU@:@ETL
g ) R R FERIA KR SPE $5 & KR 0.2 ug/kg, E 60~120 FrEfL AR EHQ%Z{EE, H /
{mui?&’{‘ﬁ@i&-‘%@é IJ\\J N }ﬂ:ﬂ}j: (Z EKE% 0.5 ug/kg fi"‘:f%} fﬂ‘f@%, %?/Ek
P I W 4
WL & 1 18 A . .
I \ RO e
. YU MNAR QuUECKERS  KithBRJ 0.1 pgke, & W, e ot
Ak PR % WA mEBo2ueke %t wm gﬁuf'iziﬁﬂ“ /
Ik P BL b SR

T AR
3 S
3.1 AEZEMEREESBERMESH

WAL IR A RPE R REA SRR A, IR
A AIBIR RN, AL YIA bRk B A R AR
T, FrOlEE, AT HATHAMNEE =, 0
HEAT B BGUE S5 o LAy T AR AT B Jy 3 1) St
I A8 R 4 Ak R M R RS A Ak, B A TR
ZB AT AL PR R, HIE T S-S R BBh I 26 25 )RRk 1Y)
fh2E2h, TESN RN RIS 2 5 A PR TR S IR AR 4G 7,
TERICTE R <2 A A BRI A G R FL A L
HEARR, FUON T SRIERBGER, (5R%E8 T IR th
F MY SR e B S AR, AR vk R
JE, AThRGERE T RIS, AR FI B AR S A
W, AT RERIT, e b)E BRI EALIE, JERE—
FREE PR IMIOR, FRARBE TN, R A o
32 % g

A FT K Sl , 22 0.5%H BR L 5L BUR Bond
Elut EMR-Lipid 43 #( SPE b A4S & BT AL BE )i, REskE
B T FE R E BN pH, BUAL SRR F B FERHK
BORAG . [IBCRAR . X b 98 W B RO R v A ), S
WG T W 25 258 ¥ QUEChERS J5iEXT g-32 R 57
24 KR 25 55 0] A SR FH VR 0RO €8 7 - H R o i
AAHr, WhRikE R, B FBIEEA . 4 W, HiFP
11 Ff p-Z A FN IS5 R I i o S5 SR 3RH: 11 Fb B-
ZARENFITE 0.5 ~25.0 ng/mL JEEN, ARfEZeE &

B ¥7E 0.995 LA, {XEAGE % B RSDs<7.8%. il il #EA%
FHILTEA . AR B EI 0.5, 5.0, 10.0 pg/kg 1
3R EEIR. . =By EARY, EISCRTE 78.1% ~
108.4%, J ki A RSD<8.76%, RN 0.10 pgke,
FETEBR R 0.20 pg/kg, 564l AL X524 5% BRI R RS )
Ko I ERIAL I REE . REUE R, IR AR B
RAF, KR . AR, ATyt ar i b 11 #h
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