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20) Xt B AT R LTI 2 AL G W0 o0 PIARHEAT PO ARI S SR AR it RUIR [BDSCR PPN 7 ik 1
HERA L, LA I 3 A AR XS Al O 2 ( RSD) PP J5 125 AR 25 82 12 i B-SZ ARSI RIAE 0.20—50 g - kg™ IR
PECR R A7, A1 ¢ R EAE 0.9925—0.9995 115 [ P9, Kt B 0.2—004 (pg = kg™ 25 FITFE A 7E 1,00, 10.0,
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Determination of muti-component beta-agonist residues in meat and
its products by triple quadrupole gas chromatography-mass spectrometry

GUO Rong'” SUN Qian® ZHAO Yuxin® LIANG Xiaocong'
(1. Shaanxi Provincial Centre for Disease Controel and Prevention, Xi’an, 710060, China; 2. Shimadzu ( China) Co.Ltd.,
Xi'an, 710065,China; 3. Tongchuan City centre for Disease Control and Prevention, Tongchuan, 727031, China)

Abstract: Using meat without beta-agonist residues as the blank sample, then enzyme was used to let the animal
tissues thoroughly decomposed, and the solid phase extraction was used to cleanse the sample. After extraction and
purification, the purified liquid was separated by temperature programmed capillary column after derivatives. The
multi-reaction monitoring'mode ( MRM model ) of GC_MS/MS was used for date acquisition, and quantified by
internal standard method with deuterium isotope compound as internal standard. Accuracy of the method was based on
quality control samples and’standard addition recovery rate.The relative standard deviation (RSD) of recovery rate was
used to evaluate the accuracy of the method. The correlation coefficient of the 12 beta-agonist residues was in the range
of 0.9925—0.9995, and the detection limit was 0.2—0.4 wg-kg™'. The recovery o was 65.5%—110.7% and RSD
was 1.16%—8.93%. This method was accurate, reliable and has low false positive rate.

Keywords : GC-MS/MS, muti-component, beta-agonist rediues, meat and its products.
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K (HPLC) | (R 8AH (6 1% - 1% (UPLC-MS/MS ) . R G e W BRER R« 983 PR ™ PR AB 5 , (R PR 3 5 = s HPLC R
HOE XA, RA S ZRIRRA T, 35 AR TR A A9 B3R ; UPLC-MS/MS L /E B 2%, % 5 5t , Rl T2 2
. 3K 2K R 0RO 8335 2 (HPLC) VR R A A Ak R 92 S A8 45 20 5% B 9 2L BIE T B GC-MIS T 8 S ik ik,
F T AR T sl A SRR il ) B AR A 2 i LG T T PR R R N A2 2, R
BRI 7 i, = B ARSI F 2 mT A HERR 2 BT R B ARk A .

AR SCH =3 DUAR AT ST P SO A PR B bl e 11 B -2 R B ) A T R 2 BE R MRM U7
FORAE  RVRT T BRIE TR T PB4, W) it vl b G i P PE B 0 B, R £ i 28 S AR 8 PP Ao

1 ## 57 % (Materials and methods)
L1 MR

g% =3 PUBRAT BT T GCMS-TQ8040 ; [ AHZE B, A MKAX , SLW [EAHZE U (500 mg/6 mL) , BB, #ETR
Bl

W G- A B 57 LR FA TR ( sigma) , W = ik 3 = 90 L BEME ( BSTFA ) +1% (@) — HIE G ik 48 (TMCS) 5
B-Z AR FIRUE S - DA RR S Rt R R ATRER SORARR PG ARR VDT HREE SRR AR A N e PR A AR
e Wl GPIIBAR FEIARR s B-S2 AR B N ARAR HE R, . D9-SEABRE D | D3-V) T el | D335 £ [ ;
1.2 LI

S AR S A5 VF-1701MS,30 mx0.25 mm,0.25 pm; 3RS 22405 (99.999% ) ; Wi <, . & 44 =,
(99.999% ) ; fE FEBLS , FE 7 .73 kPa; #ERE TR BE . 250 °C s ERE a0 R A3 3; ERE & . 1wl B P THE IR R T . 100 °C

15 °C-min”' 5 C-min~! 20 “C-min”!
(3 min) ——— 200 C 2 230 C M 2280 € (7 min).

BB 5T (ED & FIRE R . 230 °C ;3 R 300 °C;EL R FE LRER 70V K 2828 6 R . AH X RS R
JE+0.5 KV #EFIFEIR ;8.5 min; 28 K0 I ( MRM ) #1528, MRM S50 1.
R B-ZIRBABNN K IR (KR B4 s [va] B AG: 0 5

Table 1 The retention time and detection iron of the beta-agonist residues and its internal standard

NO &2 S & BF B A]/min ERET EMEF
1 ST D3-1b T HgEE 9.718 72.00>30.10(6) 72.00>43.10(12)
2 DAy D3-1b 1 il 12.040 86.00>30.10(6) 72.00>57.10( 12)
3 SEK(LEAN D30T el 13.477 86.00>30.20(6) 86.00>57.10( 12)
4 D3-7b T JHhs: 14.294 86.00>30.10(6) 372.00>73.10(21)
5 T s D3-Vh T el 14.308 86.00>30.20(6) 369.00>73.10(21)
6 D9-FEAE RS 15.065 95.00>31.10(6) 95.00>66.20( 12)
7 TN D9-SE (R E 15.153 86.00>30.20(6) 86.00>57.10( 12)
8 AR TR E DI9-SE A4S 16.490 100.00>30.10(6) 100.00>43.10( 15)
9 LR D9-SE (RS 17.208 72.00>31.10(6) 72.00>43.10(12)
10 FEMER S DI9-SE A4S 19.230 308.00>218.20(12)  308.00>73.10(21)
11 RS ) M D3-3E 5 £ ik 19.658 178.00>107.10(15) 178.00>135.10(9)
12 RATFS D3-3¢ 5 £ ik 21.087 325.00>73.10( 18) 86.00>30.10(6)
13 D3-3E 5 2 Wik 22.840 252.00>60.20(9) 268.00>73.10( 18)
14 EITEARN 3 D3-3¢ 5 2 L ik 22.854 250.00>60.20(9) 179.00>73.10( 12)
15 YRR D3-3f v 2 i 23.136 86.00>30.10(6) 86.00 >57.10(12)

TE B VRS i T A S BT SRR R T

1.3 FES AR AL BE

PREE ARSI ZErhEh B B — L3 0 SPE AR b — %15 .80 CATAE 1 h—Z KT, iINA 0.2 mL

2 GC-MS/MS 434
1.4 ik

FRULS g 2RI 51 B A 2L 50 mL B CH B0 T, 20 A 50 wL 1.0 mg - L™ SZ Al 5 ARIR 40, i
10 min ,fILA 15 mL 0.2 moL-L™" pH 5.2 ZFR4H-BS R Z% WA W, -2 BIHLAI0T 20 s, LA 50 wL G- 4 WH I 11 i/ 05 S0
BRBGER , 7 37 COKVEF/KME 16 h JFEUE A1 ,8000 remin™' B0 10 min, 73 2V (4 B Q0 SR 5T i A AR i dfr vl LA
FHRRAEISUE) , FH 2.0 mol- L' $hFRVAWIH T 2 pH 2.020.1(pH MEXL) , FH7E 8000 r+min”' &5.0> 10 min, 43 H 35 W #5 FH.
B SLW FEAHZEBCHE | Se A B B2 5 mL 7K 5 mL .50 mmol - L' #82 5 mL iG4bkE T, 2854 10 mL BRSO Fid ke 5
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FH 5 mL Kk PERRZ% , AR T 5 min, %6/ 5 mL ARSI, 485 A 10 mL 5% 216 £ 8 S ERe I , 76 50 CoKiB
AT ZELFAYIN 0.1 mL XL = F AR = I Z B (BSTFA) +1% (@) = H 25 (TMCS) , 7E 80 °C BYMEA Hm
PATA 1.0 h, BT, 0.2 mL R 53 20 BIBRR ER T, i 50 WL bR {E AV, AR5 58 5 R A AT
AR 1.0 pL HIRES AT GC-MS/MS 44T

2 ZR 5T (Results and discussion)
2.1  MRM il 3%

P 1 Sy 12 e g8 RS A HLA R B L 1 0.1 g mL ATR-B ARV, PIARYREE R 1.0 g mL™' i TIC J5T
.

75+

£ 50
£ sof
| . . ]
190 200 210

1 A
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1 12 Ff - i sh 7 K He 3 Al AR TIC &

Fig.1 The TIC chart of the beta-agonist residues and its internal standard

2.2 ZRAYEIEIR | [mIA TR KA H BR

# 0.20—50 pg-kg™ MILRMETE RPN, 7 ik 2 BUACHF A ZR PR A O  HOCZR 8K r 7E 0.9925—0.9995 Y 1Bl N, 1t J2t sy 20 41
rEE AR RGN 4 R DA AR R R MR L, S A2 I 5E B30 L AR AR IR LT HA, Iy i iR HHBR O 0.2—0.4 pg-kg ™', 45
R 2.

|2 12 P PURSERE AL R [R5 R A R (n=3)

Table 2 The linear range, regression équation and detection limit of 12 beta-agonist residues standards (n=3)

fetrty I 77 LR H o i

(pg-kg™) (pg-kg™)
MBI y=3.33x10"2x-3.31x1072 0.9952 0.4 2.0
RS y=2:31x1072x+7.40x1072 0.9958 0.4 2.0
AT Ak y=2.58%1072x+2.40x1072 0.9993 0.2 1.0
T R y=1.54x10"2x+1.16x1072 0.9992 0.2 1.0
SRR y=1.72x1072x+1.83x1073 0.9995 0.4 2.0
SEABTR R y=1.62x10"2x+1.57x1072 0.9988 0.4 2.0
[ E2 y=1.58x10"2x-2.05x1072 0.9988 0.4 2.0
SEIAFEY y=6.60x10"*x-4.87x1073 0.9925 0.4 2.0
RN B R y=1.89x1072x-1.12x1072 0.9926 0.4 2.0
LXikEs y=1.69x10"2x-2.16x1072 0.9958 0.4 2.0
3 vi 2 Pk y=1.58x10"2x-7.32x1073 0.9976 0.4 2.0
YEA RS y=5.66x10"2x+2.27x1072 0.9969 0.4 2.0

T VAR« ARIRE.
23 JriEifERE

S FUARAEGS NG  FE SR SRR S v 43 R I 3 A4 BT B vk B2 KT 1 12 Fofv 82 PR TR 5 s v VL, 0 b ¥k 88 40 310 Oy
1.00,10.0.50.0 pg-ke ™, Rk B S EEME 6 WK, THEIMARIEIBCR B AR XS 25 (RSD) 25 R 301, 11 F s P 1) Il i
N 65.5%—110.7% ;RSD A 1.16%—8.93% (£ 3).
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K3 INEMEMCR ORI E R (n=6)

Table 3 The recovery and precision test results of the method (n=6)

o 1.00 pg-kg™! 10.0 pg-kg™! 50.0 pg-kg™!

%% RSD% [l 4% RSD% a1 %% RSD%

APTRHR 65.5 4.91 68.3 5.63 70.8 3.27
PRy 86.1 5.24 88.4 3.03 88.5 2.15
A Ak 110.7 1.99 109.5 1.48 111.4 2.76
T 105.2 4.03 106.9 3.77 107.1 3.05
SACHEY 97.7 6.10 98.2 3.59 100.3 3.32
TEARTE R 82.6 3.86 89.1 2.34 88.9 1.16
YRS 89.4 7.87 90.5 2.61 91.1 5.28
SRS 65.5 8.93 68.3 7.24 70.8 3.64
RN M 92.6 6.62 95.8 3.14 101.4 3.07
AR S 100.4 4.45 100.6 3.36 101.1 2.27
E AN 96.4 3.68 97.3 5.31 99.8 2.84
PEA R & 103.6 1.52 105.3 2.78 108.7 1.59

2.4 PRI E

I FRAS T B 65 R v B AR R R 24 e B U B A o (RGBSR U B AR R R B L GRS . CFAPA-
QCO022B-2) LA J % RIS Hh 34 5 2o [0 i 5 24 A B a0 Jo 4 B i ( RO v 2 [ S Al B0 R A R & 5 B W 4 45 CFAPA-
QC022B-3) #AT T I I 45 2R WL 3% 4 B, o DU 45 2R /T LU 1, 45 RINAE AR HEAE =2 N, B0 vk ) v ff 32
fR4T.

R4 FERHIESR

Table 4 The determination results of quality control samples

AL PR S ME/ (e kg ") FREfE bR 22/ (pg kg ™)
TEARREY 33.34 23.59+10.83
Fw L MRk 28.09 26.65+14.40

2.5 SIBREERLEIIE
BE AT B A, 6T ISR 4 5 E Y 3 (B IA 4 Iy BT AN 4 605 P B A i e dl kAT 10 5 . 285
BB 15 Gre il PRGN S H bR g7

3 25 (Conclusion)

AR SN TR = DO AU F A ( GC-MS/MS ) Wl 2 sl Wil P £ i v 12 ol B2 AR sl 390 5 o 14 0 1 %0 1%
FIFH GC-MS/MS A (1) MRM SREERL AR, 17 EL T LA L BRI v aE fo BAR L & 90+ 38, A JUH BRI A
PEERG e T R 12 B2 R BB TE 0.2—500 pg- kg™ 0 I P9 2tk BT MG R ETE 0.9925—0.9995 Z 1], 6 H B
0.2—0.4 pg-kg ', 7E 1.10.50 pg-kg™ AIIIARIE T F 3 B3 65.5%—110.7% ,RSD K 1.16%—8.93% . iA 45 R 56 41
B HEERTEEWENER, o ERE e SR R R,





