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Research Progress of the Mass Spectrometry Detection Method of Tylosin
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Abstract Tylosin has a spectrum of antibacterial function and animal growth promoting effect, which is harm to humans and the environment,

(1. Zhoushan Entry-exit Inspection and Quarantine Bureau, Zhoushan, Zhejiang

and arouses widespread attention. The mass spectrometry has become the major method for the determination of tylosin due to high efficiency,
stability and sensitivity. In this research, we mainly introduced the sample pretreatment methods of tylosin in different substrates since 2011,
as well as the research progresses of various mass spectrometry detection technologies, such as LC-ESI-MS/MS, LDTD-APCI-MS/MS, LC-

SALDI-MS and LC-Q-Orbitrap. This research provides certain references for the further studies in similar works.
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Table 1 Sample pretreatment methods and recovery rates of tylosin in different substrates

ek

Author Substrate Extracting solution Purification rate /) % Reference
Dickson LC Refn UFRB AR 2 R R Bond-Elut C,, (500 mg,6 mL)  71.50 ~100.70 [19]
Z4R K Qin Zhen-fa K= Rtk 2N PR AR 78.40 ~110.20 [18]
3K 5% Zhang Yuan et al IKF Rk 2 FPEE A (2 ¢,6 mL) 82.40 ~100.70 [16]
[H 4245 Tian Feng et al KA Tris 2 (pH 9) Oasis HLB(500 mg,6 mL) 78.90 ~109.00 [17]
SRSB4 Zhu Shi-chao et al 7K 7=/ WG rhPE AR 77.70 ~89.20 [15]
Morgan S 4§ B %/ Mcllvaine 2% #f1#f/EDTA  Strata-X-C 86.00 ~94.40 [12]
0P (50:45:5)
Berendsen B J % S FEAE Mcllvaine/EDTA 2% #hifi: Z Jif Strata-X RP(200 mg,6 mL) 111.00 ~147.00 [13]
(4:1)
T 725 Wan Wei-ning et al 75 &3 Mellvaine /EDTA 22 Z % SAX(200 mg,3 mL) ;HLB 42.30 ~48.70 [14]
(4:1) (500 mg,6 mL)
Bayen S WK K B R HLB(60 m,3 m) AT
Chitescu CL % HiFk EDTA S (pH 3) Strata-X (200 mg,6 mL) 93.70 [9]
FERTEE Lei Xiao-ning et al  JE/K %15 YR N R G R Oasis HLB(500 mg,6 mL) 80.08 ~88.70 [11]
Jia W 4 oL I/ K (1% LTR) + FREREN. — 79.80 ~110.70 [20]
ToK LBRAN PB4 T T
% Gao Ling et al L2 TRTR MR Pl HLB #¥(60 mg,3 mL) 100.30 ~111. 10 [8]
Rezende CP % B WAL ZE v (pH 8) Bond-Elut LRC(200 mg,3 mL)  100.60 +16.20 [7]
MYEE 45 Lin Wei-xuan et al A< FH H R Oasis HLB(500 mg,6 mL) 70.90 ~98.40 [4]
FEBH4E Cui Yang et al i AlIN N A RN Sep-Vac C3(200 mg,3 mL) 73.00 ~84.00 [5]
Renata PL % XS KRN QuEChERS 75.40 ~91.60 [1]
T %% Wang Ying et al TERT EDTA-Mcllvaine Oasis HLB(500 mg,6 mlL) 84.90 ~88.10 [6]
Dickon LC % I M Ik 2% v C s EACHE 68.00 ~76.00 [2]
Da Costa RP 4 445 LI RN AR IRED  — 85.00 ~97.00 [22]
Gémez Pérez ML % i — QuEChERS 111.70 [23]
Chen KY % DRI PRI S e TR 55.90 [21]
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SR 2R AR B R I s AR 5 32 T R B B K 4y
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— N AR o 3 3h KBS A R 1 3 B R e Be-
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Cs FUREFE 43 25 25 46 Fh 25k i (1 A5CR , & Bl Kine-
tex Cs XB (A 73 B SR ARy, IR AL B e Ho At 4 Fb B
B BRI R G, Ay B AR A" . Berendsen BJ 417
Dickson LC %" #4574 — & TR b 1l BR A
SIS IR MR AR R 4 AR A 25 1 RR S AR U A Ry s e
TR BT, 3K (i A v S FIRE (I AT — RE A B T 5%
1, BEARIE RO

ESU B AR W R LA M + H] ™ R4 15§ 1%, MRM
RS I 28 AR T3, HL O R B T4 Ol 916/174
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AR RS L, LC-ESI-MS/MS #:3, #: HHBR A 0.5 pe/ke,
EmfRHA 1.0 pg/ke, MIE A 82.40% ~ 100. 70% ; Bayen
S A1) T RE AT A0 B ELHEERE , LC-ESI-MS/MS 43H7 T M
FURACHF K T B AR 28 (Tl e 185 W ik fde Y s W ik fg

FOBE Bl — PR E R R MO R R ARIA R 9
IZER, Z R R B E R 0. 16 ng/L, (HR H LA 22
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Table 2 LC-ESI-MS/MS method for tylosin in different substrates

; 5K 0 Eh .
fE% ST it oy IHIRVERIR . 2%
; .. Mass spectrometric Detection limit and the
Author Substrate Chromatographic condition Lo Reference
parameters quantitative limit
Dickson LC B A, UF FEEHAR: ZHEAN0. 1% H R KRR (il ESIY ,m/2:916/174,916/101; 4145 F1 LM UF:LOQ 470.5 ng/ke;  [19]
M K Kinetex XB-Cpq (100 mm x 2.1 mm,  ZEECERA4MH70.6 F12.0 VB FEAM  PAEM:10Q 72.0 ne/ke;
2.6 pm) FALIRRE 51k 150 F1 500 C
5HpE A AP WA O + LR + TR =34+ ESI', m/z: 916/174 (CE:50), 916/145 LOD:0.5 pg/kg;LOQ: [16]
Zhang Yuan et al 65 + 1 i % A XBridge (100 mm x  (CE.50) ;B 14 500 VB IR 1.0 pe/kg
2.1 mm,3 pm) 4350 °C
=45 )7l TR : 2N +0. 1% HERIETR + FEE;  ESIT ,m/z:916/174,916/145; W 32 #1 JE LOQ:2.0pg/kg [17]
Tian Feng et al a3 : Adantis Cg (150 mm x 2.1 mm, 5500 V ;3T R 550 °C
3 pm)
Sttt RsE KT WEhH:0.1% WPEIKIFT + ZHE; 0 ESIT ,m/z:916/174,916/145; i 32 ¥ £ LOD:1.0 pg/kg;LOQ: [15]
Zhu Shi-chao et al #:2 MG Cg (150 mm x2.0 mm,5 pm ) 4 000 V; BFIRIREEA 350 °C 4.0 pg/kg
Berendsen BJ %5 i 2 Wil RS H ROKIR I + HIREEH ESL” ,m/z:916/174 F1916/772; BANE  CC, 2932 pg/kg;CC, Ay [13]
PR P S I U 5 €0, 354  Phenomenex Kine-  HiJ.2.0 kV; BS TR 150 C 65 pe/kg
tex Cig (100 mm x2.1 mm,1.7 pm)
TIr T4 BEEM I ZNER0. 1% H KA (4% ESI ,m/z:916/174 F1 916/772; E41% LOD:0.5 ne/kg;LOQ: [14]
Wan Wei-ning FE:ACQUITY UPLC BEH C,, (100 mm x  HiJE.3.5 kV; 8 YRR 150 °C i 1.7 pe/ke
et al 2.1 mm,1.7 pm) FIAIRSE 350 C
HHET A BOKIE s LI + LRREOKEHG CREHE:  ESI™ m/z:916/174 (CE:38) £ 916/772 LOD:0.22 pg/kg [11]
Lei Xiao-ning et al P57 Waters Symmetry-C,q (150 mm x2.1 mm, (CE:26) ;55 H k4.7 kV; B T4
3.5 pm) MBS IRIE 320 C
SR W g WA B +0. 1% HIRRKIEHG (3% ESI' ,m/z2:916/174 F1916/772 LOD:1.0 pg/kg;LOQ: (8]
Gao Ling et al #1 :Hypersil Gold C (100 mm x2.1 mm, 5.0 pg/'kg
5 pm)
Rezende CP 55 'l Tl :0. 1% HER NG +0.1% WK - ESIY ,m/z:916/174 F1916/772; 55 CC,:102. 8 ~109. 0 pg'ke;  [7]
VU5 (35 AT : Phenomenex Luna Cyg (100 HiJE 3.2 kV B FURIREE 120 C,35L CC,:105.6 ~118.1 pg/kg
mm X2 mm,3 pum) TR 300 C;
Renata PL %5 PETA 0. 1% F IR 2 +0. 1% Hig/K;  ESIT ,m/z:917/174,917/101 ; B 4045, LOD:16.0 pg/kg;LOQ: [1]
{34 BEH Cpg#:(100 mm x2. 1 mm, JE.3.0 kV; 2 FUEERE 350 °C 30.0 pg/'kg
1.7 pm)
Faps TIF FEBIAH : ZHEFN 0. 1% WP RRK WG (03l ESILY m/z:916/174 1 916/772; E41% LOD:0.76 pe/kg;LOQ: (6]

Wang Ying et al

#£:ACQUITY UPLC BEH C 4 (100 mm x
2.1 mm,1.7 pm)

U (3.0 KV B IRANSE ALl 23 A
100 71 350 C

2.51 pg/ke

2.2 LDTD-APCI-MS/MS Fi%  LDTD &3 $ b ib 22 i
BRSO B Y JCHE fik R AT A 2 H B P
SIFTEOR . LDTD 55 R BT (MS/MS ) B 43 B BT ik K H
I FH v R BURE 1 22 J 7 5 T R ( MRMD) (BRI 4 B8 1)
o ] 5 R S SE TR 4 ~ 6 s PN SCERTRARE Y T
FIERSHr . LDTD-MS/MS {45 T 5B I8 BT ik () i e B, 344
T BRHE R g 43 BT AR R 8 A R S A A
M A B 24 73 0 25 R IS T 24 s ST I 259
I B RGN IR BT 5 Y S B S A0

Morgan S 25" 2 Yk 238 T LDTD-APCI-MS/MS 75 ¥ 4%
BT 20 v AU E (R B 22 PRRT 8 2R AR AR TR 2 I
Mellvaine 28 i FITHT B A S 4 BRI B8 75 B2 0, BH B - 3¢ 4t
FE AR A, 37408 S 7 A ARG - Ay sl G A ) 2o
R B SEARRUN, , 7R A s 0 B RN e 2o MR R
MZE R ZE 2558 B8 500 we/kg 19 BFR 00, 1E B8 AR
AL T HOETh B SO DU & AR R AR
% LDTD SR SRS 538 5 . 78 APCL Fil ESLIR T 43

WAL T 22 R B E A9 MS/MS 2:81.916/174 f1916/772 % F
XoF , FReft B O e 1R E TE 50% , e R M OE R R 2 s,
0.5 s RN M 0% ZE 16 E] 50% , i T 78 4k B 2 1 585 4 1
PRI E R 1 s, WshAH A F I — 7K (90: 10, V/V) |
HERERE R 3 mL A {5 e L e i L RN e MK I TE RO
HREH 2.5 ~8.3 pg/kg, BB A 8.3 ~28.0 pe/ke, %k
L Iy b ] T SE PR A S (B R AR ARG
2.3 LC-Q-Orbitrap 755% Q-Orbitrap S 37 I8 4 i 3%
FR—Fl s T PR DU T B e R 5 8 0 9 ) A F I
HE(HR/AM) Orbitrap A0 ARAHGE &, L HL00 FHERE AL
2 TIRgM . Q-Orbitrap iYL BEMEA T =4 B2 19 HARY) Bk
H AR i 1 , 17 A1 i S 30 DK Bl 4 M o et B G
Wei Jia 25 SR P o6 A0 A €33 — LIS 25 DU Orbi-
trap =573 HEJ5 1 (UPLC-ESI Q-Orbitrap ) [A] i i 6 %2 LA it 1)
B 2R R 2 333 PR 25 S BE 25 AR B8, T sh A Oy Y B
N FAC/ HIREL , (354 R QC o4, BFR T 2 E 81
[M+NH, ] ", 1E s P a0 @i, %ok
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2002/657/EC H1 SANCO/12571/2013 [ 3&3IF , 77 1 11 1] i 2R
H}79.8% ~110.7% , )58 HBR K 0.01 ~9.27 pg/kg, Chi-
tescu CL %{[9] K A AHZEBURT LC-Q Exactive Orbitrap 5 439%
Jo i 5 NG UE 22 356 W Y 67 2595k B9, 75% 14k
AWEIEAE 85% ~ 115% ,10% WIALA Y ML 26 AE 65% ~
85% ., 1E AR TR A A, m/z S 200 B 50 BE R
70 000 FWHM, [ 3h 3 75 % & 1F 3e6, i FF B 1] 3% E £
200 ms, FFHHEAL 2 /s ZARMR WHAME N ES 4
i, FEE TN [M +H] " BB m/z 2 916.526 4, F
PP m/z R 174. 112 7.116. 070 7 F1 156. 101 8, 1% J5 1=
HROKRE B LT AN T 28 AR 2R 12% B RAE , 7 A
FR59.7 ng/L,EEBR K 29.4 ng/L,
2.4 LC-SALDI-MS J#i%  SALDI-MS J& 5T 40k 1 kL1
G AL R A OB T B A T, TE BB AL 4 JE o
BEIIM +H] " ([M+Na] " [[M+K] S G28[M-H]"
GRS F BT AT R G DAL B A, 43
i EAS B RE R FE R AE B GUR A BHEAR S F R X B A S
PR S TR, AT LLEE AT R B R TR BN
341, SALDI-MS 38 HA 1 22 FABAR A0, Qe il i 2% 17 2 A5
M b v i M 4 I R THIE 5 B A M A S nT S BRE S
E T AMATTAE SRR 8 T v

Chen KY 25 SR Y i (0 B — 2 170 B 8O\G A g v
BRI TN R P R Y R S AR F L A AR N
SYER, B S A TR AR PR A S B TR A TR
BINARER TR, B0 MR T Z R BORIE R T, IR
TR AR A, 7% 100 % B DO A I R T A, i TR 4L
R IRHERE R K R R T R R R (LOD WS L
1 3) 43I AE 2.3.3 F1 2 nmol/ L, 78 48 14 1 [ P4 1h T 32 B
ERIIRAPEAR, R R B R K EE B RERDY
[ SR AT A AR, 43501 7 46. 3% 48. 2% 54.7% F155.9% ,
A R A BILI 700 00 v e 88 - VA A IV 0, T 4
[l . DLLME £ AR A] A 250 3 Ik 52 2% 19 26 2k ot
PN, SRETE 10 min P4 58 BURWE H KRIANBERPLAE R
PRI 2 o
3 #iF

I FZERTR I 2% AR 0 26 1) 2 0% 40 B O ik 2R A T
T RN AR TR 5 AR St BRI
T, HAE TR T & B IR S A . H AT R AR PR RE
i SRR S RS KoM E AR ST PR | B 3 AT A B
Rtk | RAECHER L T FE W TS B 0Tk, kel ARG IR A AR
(a2 A (1 I I A R L R S
S22 30k
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