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Abstract: A liquid chromatography — tandem mass spectrometry ( LC — MS/MS) method was developed for the
determination of tylosin A residues in eggs, milk and goat milk. The samples were exiracted by acetonitrile,
cleaned up by a Prime HLB solid phase extraction column, and determined by liquid chromatography — tandem
mass spectrometry with 0. 1% formic acid water and acetonitrile as mobile phases, and quantified by internal
standard method. The linearity of tylosin A was good in the concentration range of 1 ~ 100 ng/mlL with the
correlation coefficient r > 0. 99. The limits of detection were 2 ng/mL and the limits of quantification were
5 ng/mL for tylosin A in eggs, milk and goat milk. The average recoveries of tylosin A ranged from 86.3% to
98.5% at the spiked levels range from 5 ng/g to 600 ng/g. The coefficient of variation within and between
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batches were in the range of 2. 7% ~ 10. 4% . This method is suitable for the determination of tylosin A

residues in eggs, milk and goat milk.

Key words: tylosin; egg; milk; goat milk; residue detection; LC — MS/MS
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MRL H 300 pg/kg.
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TR R A SRME AW, T - 20 C UM IRAE, A AL
W3AA,
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Tab 1 Mobile phase compositions for gradient elution

st ]/ min HH/ (mL « min ") A/% B/%
0 0.3 5 95
0.5 0.3 5 95
2.5 0.3 95 5
5.0 0.3 95 5
5.1 0.3 5 95
7.0 0.3 5 95
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1.0 kV; Wi 150 °C s ALk :500 C s HEFL AT
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e KX BB RE B S AR 2,

*2 ENEEBTFHRIEEFLEEMAEES
Tab 2 Qualitative and quantitative ion pairs and

corresponding cone — hole voltage and impact energy
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BRI ) 3 B 15 1 (T e TR AR L SR DA A T I
TR FE SRy R A A, 22 A v T £, S 105 O AR AR
1.5.3 #nmE e Emam e 1.5 1T
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Fig1 Standard curve of tylosin A
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A Characteristic ion chromatogram of tylosin A standard solution (2 ng/mL) ; B: Characteristic ion chromatogram of tylosin A standard

solution (5 ng/mL) ; C; Characteristic ion chromatogram of blank egg matrix blank ; D; Characteristic ion chromatogram of egg blank addition specimen

(5 ng/mL) ; E; Characteristic ion chromatogram of milk matrix blank; F: Characteristic ion chromatogram of milk blank addition specimen (5 ng/mL) ;

G Characteristic ion chromatogram of goat milk matrix blank; H: Characteristic ion chromatogram of goat milk blank addition specimen (5 ng/ mL)
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Fig 2 Characteristic ion chromatograms of tylosin A and tylosin A —d3
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2.3 BEESEHE WL ATLUEH, XGER
P ZEARTA R A 1E 5 ng/g ~ 600 ng/g VRN FETE
FEL PN, SF- 25 1R AE 90. 1% ~98. 4% Z [a], #t |
HEIR 2SS R BUAE 2. 7% ~10. 4% Z 18] ; 4= W5 ke S vh
TR E A TE 5 ng/g ~200 ng/g AU E L,

SR ECR AR 86. 3% ~98. 5% Z ), Py A a] 25
SERBUE 4.3% ~10. 4% Z 18] ; L W0RE S 2R AR T
E ATES ng/g ~200 ng/g PN EEJE P, -1 0]
CRAE 86.9% ~95.9% Z[a], HEPY b A8 5 R 5K
E4.1% ~8.5% ZJd],

xR3 ZTABE FPMEDPRFIER A WRMEYZE
Tab 3 Recovery rate of tylosin A in blank eggs,milk and goat milk

- VR HH (n=5) HEfl (n=15)
I _ < Y
/(ng-g™") 2y e /% AR EH % A5 R %
5 92.2 91.8.96.8 7.3.2.8.7.3 7.2
150 96.9 .95.1.90.1 7.2.10.4 2.7 7.5
7
300 91.2.98.4 . 94.8 3.8.7.1.6.1 3.6
600 90.7 .92.9 .96.0 6.2.7.38.1 6.0
5 89.7.90.2 86.3 4.36.75.2 4.4
50 92.591.8.95.2 10.0.6.0.7.9 10.0
ety
100 93.7.93.1.95.7 10.4.5.1.6.5 10.4
200 89.5.98.592.1 5.1.7.4 4.8 4.9
5 92.9 .87.2 .90.2 5.1.7.1 8.5 5.3
. 50 92.2.95.9.90.0 4.56.74.1 4.4
e
100 89.0.88.0.86.9 8.55.02.8 8.6
200 90.9 88.4 91.3 7.18.4.7.7 7.1

3 WitEINE
3.1 EEAEAMA W RN R
W —0. 1% P K L LN - 0. 1% WK S5
AR R BRI - 0. 1% P RRAKAME IR SIAH,
e F [ s, g 17 AR, 1R 2 - 0. 1% W R /KA
TR, AT R AR AR DA R A (O 05 JiE A (] A
I AT BRAFRTFR SR BRI TE | P I 21 - 0. 1%
H R KA R 8hAH
3.2 REBURA MG FRBORBOAS LR i 24 ) i
R [ o, 2 06 24 1) 7 TR 6 BURE = 1) O B2 7
SO, AR SCARAE SCHR 43 31 1 . 80% 2 A,
it = RO RSO AT 5 48020 A L B, R
PRI, BRI M S HE 2R B 5 98 5 80% LR EX
I, 255 Ko 23, RS 5y il i FLUE e 5 26 i B
I, XoF 24 A5 S5 14 s e R A i 11 25 B B 14 5 i
77, BEREAICAE & 35 O 43 M I 5 1 T4, FLF- 35 )

R AE 80. 1% ~ 103. 5% 2 [u], [H I 16 £ 2 1
PRI
3.3 EAERAEAEE AR B 5%
T Waters Prime HLB ., C , fll Waters HLB 55 [& AH £
HURE b8R8 455 & 30 C FEFI HLB A
RERCUr g AL B i (RS B0 10 A vk L e 45
R R, AEFHEE A 0 Prime HLB
AL, AW TG DR BRI 3 A AR, BRAE
i, BE T G- b AL S FL A b i 2 1 B R B 55
et B34 [ R AE 86.3% ~98. 5% Z ],
I+ Prime HLB [EFHAE U 4L

AR SCHENT T RO €8 335 ER B 1 0 X A K A
FW =R ZIREE A BRI 2, HAG I R
42 ng/mL, &R NS5 ng/mL, HA K41 E
P R EE R R % RE AT, BT A By AR BE G T
RGP A E AR R A R IIIE



- 30 -

rh 2 2Rk 2022 4F 2 H 4B 56 B 2 1

Chinese Journal of Veterinary Drug

SR

(1]

Koichi Saito, Rie Ish Il , et al. Simultaneous

Masakazu Horie,
determination of five macrolide antibiotics in meat by high - per-
formance liquid chromatography [ J]. Journal of Chromatography
A, 1998, 812(1) :295 -302.

et al.

Monir Hany H, Fayez Yasmin M, Nessim Christine K,

When is it safe to eat different broiler chicken tissues after

administration of doxycycline and tylosin mixture? [J]. Journal
of Food Science, 2021, 86(3): 1162 —1171.
TR, TRAE, BOTH, S BARACH - S ROR AR G -

ER IR 1 (RIS S A P PP 14 R IR IR R B 25 5% BE ()],
S IAAEAR , 2019, 38(10) 1247 - 1253.

Wang Y H, Wang Z H, Chen W Q, et al. Simultaneous determi-
nation of 14 macrolides in pork by solid phase extraction/
ULTRA - performance liquid chromatography - tandem mass

spectrometry [ J]. Journal of Analytical Testing, 2019, 38(10) ;

1247 - 1253.
GB31650 —2019. B fh &L FEEZ bR shPte & i h S 2 &
WJIZEE[Q]

GB31650 —2019. National food safety standard maximum residue
limits of veterinary drugs in animal food [ S].
Goh Kok Ming, Maulidiani M, Rudiyanto R, et al. The detection
of glycidyl ester in edible palm — based cooking oil using FTIR —
chemometrics and 1H NMR analysis[ J]. Food Control, 2021,
125.108018.

2L, Rk, R, S BERR AR T R OB A Y AL
i e s i S R E[ )], 2007 (7) :
35 -36.

A&,

Li F,Zhu Z H, Jiang F L, et al. Establishment and validation of

biotiter determination method for Tylobactin phosphate granules
[J]. Chinese Journal of Veterinary Drug, 2007 (7) :35 —36.
TS, PhaRue, B AR, AF. MR AR 4 Sy i AR
AP ZRREE [ J/OL]. B 5 &R Tl 1 -8[2021 -
08 —31]. htips: // doi. org/10. 13995/j. cnki. 11 — 1802/
1s. 028088.

Xing G X, Sun X F, Zhao D, et al. Lateral flow colloidal gold
immunoassay paper for rapid determination of tylosin in milk
[J/OL]. Food and Fermentation Industry: 1 -8. [2021 - 08 —
31 ] . https: // doi. org/10. 13995/j. cnki. 11 — 1802/ts. 028088.

S, TR, PR, S RS RN R L
YoM P A [ T]. WA T, 2019, 40(12)
53 -59.

Cao J B, Wang Y, Hu X F, et al. Application of immunoassay

technology in detection of tetracycline antibiotic residues [ J].

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

Feed Industry, 2019, 40 (12) : 53 —59.

WIE, tad sy, TRIRAR, F. AW ROKRE 2R AR T AR MK
e U BT ()], A e, 2018, 46 (8):
1275 - 1281.

Yao €Y, YangJ Y, XuZ L, et al. Study on the enzyme immuno-
assay for tylosin in milk and water samples [ J]. Analytical
Chemistry, 2018, 46(08) .1275 - 1281.

LA, R, VURESE, S5 R BORAE R K I 4R 0K
WRERSAL PR [J]. RS E R, 1999 (5) .
489 —-491.

Kong K, Yuan Z H, Fan S X, et al.

Determination of tallosin

residues in broiler tissues by high performance liquid

chromatography [ J]. Chinese Journal of Veterinary Medicine,

1999(5) :489 —491.

RO, 2 A, INE G M R RO i - A R BT v

SEMHLU PR R ER B[ )]. TP EE 2%k, 2020, 54

(4) :36 —40.

Li WH, LI J, Sun Z W. Determination of tylostins residues in

chicken tissues by ultra performance liquid chromatography —

tandem mass spectrometry [ J]. Chinese Journal of Veterinary

Durg, 2020, 54(4) :36 —40.

JB I TR A MG P T 6 R B

MBSk i [ J]. SR, 2018(9) : 52 -56.

Luo Y. Determination of six macrolides residues in chicken by

ultra  performance liquid chromatography - tandem mass

spectrometry [ J]. Feed Expo, 2018(9): 52 -56.

B B W, AN BOREGE - BT R RS EE S

HARIFABREDUER [J]. 2 HT IR, 2004, 23(S1) .

217 =219, 222.

Xia M, Jia L, Ji Y P. Simultaneous determination of five

macrolide antibiotics in livestock and poultry meat by liquid

chromatography — mass spectrometry [ J ]. Journal of Analytical

Testing, 2004, 23(S1) : 217 -219, 222.

Freitas A G M D, Minho L, Magalhes B, et al. Infrared spectros-

copy combined with random forest to determine tylosin residues in

powdered milk[ J]. Food Chemistry, 2021(1/2) ; 130477.
XURSe. HPLC 3L T8 A 2 AR KAk B ()] BURE T

B, 2019(1): 12 - 16.

Liu J X. Determination of tylotin residues in pork by HPLC[J].

Modern Animal Husbandry and Veterinary Medicine, 2019 (1) ;

12 - 16.

Mararlene

Rafaela Pinto da Costa, Bernardete Ferraz Spisso,

Ulbrg Pereira, et al. Innovative mixture of salts in the quick,

easy, cheap, effective, rugged, and safe method for the extraction



R 25 2Rk 2022 4E 2 H 4 56 B 2 1

Chinese Journal of Veterinary Drug

- 371 -

[17]

[18]

of residual macrolides in milk followed by analysis with liquid
chromatography and tandem mass spectrometry [ J ]. Journal of
Separation Science, 2015, 38(21) ;3743 —3749.

Pérez, Maria Luz Gomez, Romero — Gonzilez, Roberto, et al.
Analysis of veterinary drug residues in cheese by ultra — high —
performance LC coupled to triple quadrupole MS/MS[ J]. Journal
of Separation Science, 2014, 36(7) : 1223 - 1230.

BN, W O, BEIE. SRR b 2R B 25 B R
WEoEBERE[)]. BHOIREL, 2020(6) ; 12.

Yin S J, Xiao W, Li J J. Research progress on detection of
multiple veterinary drug residues in food of animal origin [ J].
Animal Husbandry Environment, 2020(6) . 12.

GB/T 22988 —2008 “F Wi AWk b SR s 38 LI B AT bk
HEBRAFE A4%R FRERKABOWE BHE
- B BEL[S].

GB/T 22988 — 2008 Determination of spiramycin, pirimycin,
dicloxacin, tilmicasin, erythromycin and tylosin residues in
milk and milk powder by liquid chromatography — tandem mass

spectrometry[ S].

[20]

[21]

[22]

RSP, R IR R B RHER Boks Rk R
WHFFELD]. Al ke, 2012

Wang S S. Deteccién de residuos de tilosina, tilosina y tilmicosi-
na en alimentos para animales [ D]. Huazhong Agricultural Uni-
versity, 2012.

JAFSH, ok, YRR, AF. BUBRIN AR R 0 IE TS
R[], ZRURIFRE, 2016, 44(23) : 31 -34.

Zhou X J, Zhang J, Lin W X et al. Research progress of tylosin
detection by mass spectrometry [ J]. Journal of Anhui Agricultural
Sciences, 2016, 44 (23): 31 -34.

B fg, SkorAE, BAEES, 4F. PRIME HLB [ HIZEL 8 0K
AR — o B BT 315 v 00 e 2L b Sk TR R 2 2 W Ak
[J]. FLlk AL 540K, 2018, 41(4) : 29 -33.

Mo N, Zhang L J, Lv Z Y, et al. Determination of cephalosporin
residues in dairy products by PRIME HLB solid — phase extrac-
tion/ultra performance liquid chromatography — tandem mass
spectrometry[ J]. Dairy Science and Technology, 2018, 41(4) ;

29 -33.

(% 1. FXF)



