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Abstract: Lubaberone (LUB) is the first U S Food and Drug Administration (FDA) approved feed
additives for reducing gaseous emissions from animals or their wastes, and the intake of animal-
derived foods is an important source of human exposure to LUB. However, the lack of applicable
analytical methods makes it difficult for regulatory authorities to monitor LUB in animal-derived
foods. There is an urgent need to establish efficient and accurate methods for the analysis of LUB
in animal-derived foods. In this study, a method was developed for the determination of LUB from
six types of typical animal-derived foods (beef, bovine liver, bovine fat, mutton, sheep liver and
sheep fat) by ultra performance liquid chromatography-tandem mass spectrometry ( UPLC-MS/MS).
The effects of extraction solvent types, extraction methods, extraction time and purification
cartridges on the recovery of LUB were investigated, and the optimal conditions for sample pre-
treatment were confirmed. The homogenized samples were extracted using 0.5% formic acid ace-
tonitrile via ultrasonication for 10 min, and then filtered by high-speed centrifugation, and the

extracted solution was cleaned using SPE with a PRIME HLB cartridge. The LUB was separated on
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a Shim-pack GIST C18-AQ chromatographic column (100 mmx2.1 mm, 2.7 pm) with 0.1% formic
acid aqueous solution-0.1% formic acid acetonitrile as mobile phases at a flow rate of 0.3 mL/min,
and detected in positive ion switching mode (ESI') with multiple reaction monitoring (MRM )
scanning, and quantitatively analyzed using the external standard method. Under the optimized
experimental conditions, LUB in different animal-derived food matrices showed good linearity within
their respective linear concentration ranges with the correlation coefficients () greater than 0.99.
The limits of detection (LODs) and the limits of quantification (LOQs) were 0.4-1.0 wg/kg and 1.0
-2.0 ng/kg, respectively. The recoveries of LUB spiked at low, medium and high levels ranged from
81.5% to 116.5% with relative standard deviations (RSDs) of 2.0%—8.2%. The method is simple, rapid
and highly sensitive, which can enable the analysis of LUB residues in animal-derived foods, and

provides analytical technology support for the daily detection of LUB residues in imported and

exported animal-derived foods.

Keywords: lubabegron (LUB) ; solid-phase extraction (SPE) ; ultra performance liquid

chromatography-tandem mass spectrometry (UPLC-MS/MS); beef
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ACQUITY UPLC # = & AH 35 (55 |8 Wa-
ters 2~ F) ), = HE UMK FF 4R kB T B S (36
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Table 1 Retention time and MS parameters for lubabe-

gron (LUB)
Retenti P t Product
Compound 'een 1(?n . aren . roduc DP/V CE/eV
time/min  ion (m/z) ion (m/z)
LUB 7.90 500.0 250.3" 85 28
215.2 85 40

* Quantitative ion; DP: declustering potential; CE: collision
energy.

2 HRSIE

2.1 JRIEZMHEMRKL

¥ 100 ng/mL () LUB 4% 14 51 21 5 i A3 A ik
1 Bi% & AL o 76 B 78R X LUB #4749
i, W% 3] LUB MR 25+ 5 5 e i [M+H ]
AW — 2, %t [M+H] 4> F 3 1 18 m/z
500.0, @ T8 T HI# L LUB 09 T8 A BT m/z
J250.3.215.2.209.0,177.2 1 196.2 %, H:th m/z
250.3 1 F 55 4 15 WE Wy R RIS 40 2K S BUR (1 45 4
BT, Hom N 5 B R R, 1% HB 43 45 K AE S A R v
AEXT AR E , RO F VR 2 8 %, R m/z 215.2 H
PEE MBS XF o i 2% 1 v i 25 A H R R Al 4 e
OO B RR R ik R A e
PEVER] o 45 f% AE & 4 28 eV i, LUB & 1% m/z
500.0/250.3 5% J& fiw = , 4 hilf 1 GE 5 4 40 eV B, LUB
(B T X m/z 500.0/215.2 3 e i . B 8T 5~
180 V {1 [l P AN [R) 2% 2 L FE X6F LUB Wi 37 J3E 1) 52 i
SRR Y LR E N 85 V I, LUB 1B 1 Wi )i
5 B s . LUB W] RE A T3 24 ff s 12 DL IR 1,



1482 - @ Vi 5 44 %
(6] /N fe) /N l \
0 OO0 S
NZ * NZ O/W+
m/z 196.2 m/z 209.0 m/z215.2
B ‘ B \
OH OH
m/z 500.0 m/z 250.3 m/z 177.2
E1 LUBWHMRLRMEE
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W R g 22, H ]l % 44 <60.0% (RSD<10.3%) , %
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7 52 RE W BEE SR, 35 R T R R A R A S W Y
[ R R RS Sl el = B O 1
JRZEF I e HEAT G AL B A M T B A
R R 4 43 A I ), B3 T Rt AR A A B
I, ¥4 PRIME HLB /M3 X 2 BOR 17 ¥ 1k
24 BRI

SR FH A 1 1T 2 925 P Al A [R] 35 5T v ) s J5T 280 7
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JE (X, ng/mL) by A6 b5 223 i B o 111 2%, 43 501 DA A 1
Fb (S/N) =3 FIfE W L (S/N) =10 Fir %R 4 5 e 8
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MG ZR S R B (r) B KT 0.99, K i B AE
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Fig.3 Effects of (a) different volume fractions of formic acid (FA) in acetonitrile, and (b) extraction methods and extrac-

tion time on the recovery of LUB (n=3)
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Table 2 Linear ranges, linear equations, correlation coefficients (r), LODs, LOQs and matrix effects of LUB in different

matrices
Matrix Linear range/(ng/mL) Linear equation r LOD/(png/kg) LOQ/(ng/kg) ME/%

Beef 1-100 Y=5.74x10"X-5.00x10* 0.9998 0.5 1.0 12.2
Bovine liver 1-100 Y=7.31x10°X+1.90x10* 0.9980 0.5 1.0 32.1
Bovine fat 2-100 Y=7.43x10°X+1.52x10* 0.9930 1.0 2.0 42.0
Mutton 1-100 Y=5.34x10"X+6.07x10* 0.9987 0.5 1.0 9.0
Sheep liver 1-100 Y=6.93x10"X+2.35x10* 0.9963 0.4 1.0 23.2
Sheep fat 1-100 Y=4.12x10"X+3.38x10* 0.9972 0.7 1.0 52.1
Y: peak area; X: mass concentration, ng/mL.

2.5.2  fmiw EKCE fudg 5 3 &R

PE R AR B 1 0 0 9 25 1R AT 0 1] i )
B, 53 BV AR PR 3 AN BRI K AR T P T 58 A B AT A Al B

SEOEATINRE 6 UK, 5 5% T T W B R RORS %
mF 3 frs , LUB B-F 3k 81.5%~116.5%,
A X Bk o 22 (RSD) R 2.0%~8.2%, 3 B J7 ¥5 1 i
T J32 FIORS %5 1 R4, 2 40 A 255K, AT T LUB 3%
BRI B A

#3 AEEFRFLUBMMNAREKEFRSD(n=6)
Table 3 Spiked recoveries and RSDs of LUB in different
matrix samples (n=6)

Matrix (SE:;;EQ; (F:gu/rllz/) Recovery/% RSD/%
Beef 1 1.1 110.0 8.1
2 2.0 101.0 3.9
10 9.4 94.1 2.1
Bovine liver 1 0.8 84.3 3.0
2 1.6 81.5 2.9
10 11.2 112.0 2.4
Bovine fat 2 1.9 94.8 2.6
4 3.8 95.2 8.2
20 20.5 102.5 2.0
Mutton 1 0.9 95.4 5.9
2 1.9 95.7 6.5
10 9.8 98.5 4.8
Sheep liver 1 1.1 113.4 3.9
2 1.7 89.2 6.0
10 8.4 84.5 5.1
Sheep fat 1 0.8 87.4 8.2
2 2.1 116.5 5.0
10 9.6 96.4 4.6
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