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Abstract: To determine residue of tylvalosin (TLV) and 3—acetyl tylosin (3—=AT) in edible chicken tissues such
as muscle, skin/fat, liver and egg, a dispersive solid phase extraction method was used to process the sample.
The 50% ( V/V) acetonitrile was chosen to extract the target compounds, the anhydrous magnesium sulfate was
chosen to dehydrate and salt out, the n—hexane was chosen to degrease and the acid alumina powder were chosen
to purify the sample. After centrifugation, the extract was determined by the method below. The targets was
separated by the gradient elution with a reverse phase column as the stationary phase and 0.1% formic acid with

acetonitrile as the mobile phase. The qualification and quantification were achieved by a tandem mass
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spectrometry. The results showed that the LOD of the method was 2.5 pg/kg and the LOQ was 5 pg/kg. The

linearity of the method was good in the range of 5~200 pg/kg and the liner correlations were all above 0.995, and

the recovery of 7 targets were between 60% and 110%, and the RSD were lower than 20% , which showed the

good accuracy and precision of the method.

Key words: tylvalosin; 3—acetyl tylosin; dispersive solid phase extraction; tandem mass spectrometry
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Fig 1 Structure of Tylvalosin and 3—O—Acetyltylosin

TER) ; AL204 1K1, Mg i) -6 1) 2 {0 A BR
N VR ERE 75 AN ( B-490, BUCHT ) 5 K ¥ 55 13
AWRAL (N-EVAP | F¥F2e3E0 ) o

1.2 MR % & 53R A C18 3 Hr i ( Thermo
Accucore RP-MS 100 mmx2.1 mm, 2.6 wm) ,ZE )7
W R O IR (3E OB e, i 5 130503,
93.69% ) ,3- L MHEZE R T 2 00 Bt (e (R ERRERE E
#45.Q3317,96.54% ) , To/KBREREE (40 Hral) , Sk
BI(abal)  IEC ke (@) , N (ks , iR
PEEALAS (100 ~200 H) , 0 H B H R (@5
ali) ; REFK (R =18 MQ - em) 5 H4LA =
gl (LEREH 99.999%)

1.3 &4 % %M. Thermo Accucore RP—MS
100 mm X 2. 1 mm, 2.6 pm, H& 35 C, #i &



232 o E 224 2017 4 8 HAS 51 655 8 1

Chinese Journal of Veterinary Drug
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Tab 1 Procedure of gradient elution
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Fig 2 SRM chromatography of 1 ng/mL mixed standard solution
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Tab 2 Qualitative and quantitative ion pair for Tylvalosin and 3—O—Acetyltylosin
A FEPE B 4T FE B BT R fillfi g 2t
ety S . o . .
Qualitative ion pair Quantitative ion pair Lens voltage Collision energy
Compound
(m/z) (m/z) /V /eV
T 1042.60>109.06 48
RITHR 1042.60>109.06 185
Tylvalosin 1042.60>174.13 45
_ L% 958.52>174.11 44
3= LA E‘% 958.52>174.11 181
3-0-Acetyltylosin 958.52>814.40 32
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Tab 3 Standard curve of Tylvalosin and 3—O-Acetyltylosin
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Fig 3 Typical SRM chromatogram of Tylvalosin and 3—O—Acetyltylosin added in tissues
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23 FHREHESHEE RABHRMNL, 1
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Tab 4 Recovery and precision of Tylvalosin and 3—O-Acetyltylosin added in chicken skin/fat(n=>5)

aw | EIRE . FHEMCE A i
Compound ed cuncenﬁl:atlon Batch Recovery/% Average recovery Intra}—balch Imef—batch
/(g - kg™h) /% RSD/% RSD/%
I 95.4.97.2.88.6.73.6.71.8 85.2 14.3
5 1l 71.6.67.0.67.2.68.7.78.8 70.7 6.9 18.9
M 94.3.96.8.100.4 .114.7 .112.0 103.6 8.8
I 75.8.79.0.91.3.89.4 .92.6 85.6 9.0
12.5 1l 60.0.60.2.78.0.77.5.77.0 70.5 13.5 19.4
ST M 110.3.74.5.82.5.114.1,107.8 89.7 18.4
Tylvalosin I 96.0.86.5.89.8.87.1.,82.7 88.4 5.6
25 1l 66.8.73.8.75.2.69.3.73.6 71.7 4.9 15.6
M 83.9.88.7.107.2.101.4.111.6 98.6 12.0
I 108.3.111.2,99.5 .88.0 .86.5 98.7 115
50 1l 60.7.71.2.86.2.82.1,77.8 75.6 13.2 15.5
il 87.7.93.7.106.4 .95.9 .99.6 96.7 7.2
I 88.0.90.3.90.7 .86.8.92.6 89.7 2.6
5 I 106.6.113.8.105.4.108.8.107.5  108.4 3.0 11.2
M 112.6.118.9.110.6,119.2.116.6  115.6 33
I 86.6.89.8.91.4 91.3 87.2 89.3 25
12.5 I 109.8.113.9.107.2.107.2.115.8  110.8 3.5 11.0
32 AR M 111.9.104.3,109.5.119.7.113.2  111.7 5.0
3-0-Acetyltylosin I 87.3.83.4.83.0.83.1 85.3 84.4 2.2
25 I 97.5.116.9.118.1 118.3.116.5 113.5 7.9 13.8
M 94.1.101.3.107.3 .111.1,108.4 104.4 6.5
I 80.0.79.8 .83.6.81.4.79.4 80.8 2.1
50 I 94.7.101.8.101.0,102.0.101.5 100.2 3.1 11.6
M 91.1.100.7.108.6.111.2 .94.5 101.2 8.6
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x5 BARRABERMI-ZHBRFARFIMEKERBEE (n=5)

Tab 5 Recovery and precision of Tylvalosin and 3—O-Acetyltylosin added in chicken muscle( n=5)

feirty WIRIE i PHEgE e
Compound Added concer{llratlon Batch Recovery/% Average recovery/% Intra—batch Intel"—batch
/(pg-kgh) RSD/ % RSD/%
I 106.6,108.4.102.4,101.2,103.2  104.4 2.9
5 1l 96.8.100.4,97.5.94.3 93.6 96.5 2.8 4.9
il 97.5 .98.7.102.3.90.8 .95.4 96.9 4.4
I 102.4.103.5.,93.9 95.5 94.1 97.9 4.8
12.5 1l 98.0,99.3 .98.7.,92.4.90.9 95.9 4.1 44
T I 104.3 98.8 .104.6.99.6 .96.6 100.8 3.5
Tylvalosin I 86.8.87.6.81.4.85.8.79.7 84.3 42
25 1l 86.4 .80.8.70.9 .80.6 .83.5 80.4 7.2 5.6
il 90.7.87.4 .85.1.83.8 83.1 86.0 3.6
I 83.8.85.2.87.2.83.5 82.8 84.5 2.1
50 1l 85.0.86.4.84.4 81.9 82.0 83.9 2.3 3.6
il 90.7.90.5 .83.4.88.6.90.6 88.8 3.5
I 107.3.106.1.106.4.107.4.100.8  105.6 2.6
5 1l 83.2.79.7.80.7.79.1 81.6 80.9 2.0 12.1
M 104.8.100.0.108.3.96.1,99.7 101.8 4.7
I 100.5.102.6.,101.2 .93.7 .94.2 98.4 4.2
12.5 1l 92.9 88.4 87.5.86.2.86.8 88.4 3.0 5.6
37 A il 97.9 .94.6.96.6.,92.2 .92.3 94.7 2.7
3-0-Acetyltylosin I 100.4 .98.3.92.5.90.5 .94.0 95.1 4.3
25 il 91.0,92.4 83.6.92.6 .91.6 90.2 4.2 4.1
il 92.2.94.0 .94.8.95.0 .89.4 93.1 2.5
I 89.2.95.5.91.8.92.2 .86.6 91.1 37
50 1l 90.4.88.0.89.5.86.7.91.2 89.1 2.0 4.2
I 84.8 .86.4.79.5.90.8 .88.0 85.9 4.9

F6 BHINEFTHEMI-ZHRFARFMEKLEREZE (n=5)
Tab 6 Recovery and precision of Tylvalosin and 3—O—Acetyltylosin added in chicken liver(n=>5)

ISk in AL
oy BIRIE % TRy ER e e
c | Added concentration Batch Recovery/ % A erv// U Intra—batch Inter—batch
Omp()lll’l( /( Mg . kg’l ) alc ecovery, ( verage recovery/ 7o RSD/% RSD/%
1 68.5.74.0.69.4 72.3 72.2 71.3 3.2
5 1 65.2.87.8.70.2.67.6 .60.5 70.3 14.8 15.5
ST 1 96.4 .99.6 .90.6.87.6 .80.8 91.0 8.1
Tylvalosin 1 105.3.87.7 .89.6 .91.9 92.4 93.4 7.4
12.5 1 84.9.99.3 91.2.94.6 .92.0 92.4 5.7 11.8

11T 108.0,115.6.,114.1.83.0.,77.4 99.6 18.1
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wam KR ek P e
Compound4ded concentration g eh Recovery/% Average recovery/g 1A bateh nter~batch
/(mg - kg™) RSD/% RSD/%
I 78.9.89.7 83.2.73.4 .66.6 78.4 11.3
25 1l 91.0,79.6..68.5.60.6 .60.0 71.9 18.4 19.4
LI M 96.8.103.6,101.4.106.6.105.6 102.8 3.8
Tylvalosin I 89.8.89.9.90.0.84.4 78.1 86.4 6.0
50 1l 76.3.61.9 .61.6.78.6.75.0 70.7 11.7 15.6
il 85.2.100.5.95.9,108.0.96.6 97.2 8.5
I 93.4.92.0.91.6.93.0.89.8 92.0 L5
5 I 111.0.108.2.110.9.109.6.107.0  109.3 1.6 10.4
I 119.9.105.8.117.6.118.6.117.6  115.9 4.9
I 88.9.93.3.91.2.87.2 ,89.2 112.5 2.6
12.5 0 1122.111.7.117.2,112.2.109.0 1125 2.6 9.9
-2 B A I 98.5.106.3.106.4.106.7,109.6 105.5 3.9
3-0-Acetyltylosin I 77.7.79.6.77.6 .85.3 78.2 79.7 4.1
25 I 113.6.110.6.115.9.111.1,107.6  111.8 2.8 15.5
I 101.8.102.8.108.9 .115.3.114.9  108.7 5.9
I 77.7.79.6 77.6 .85.3 78.2 79.7 4.1
50 1l 100.0.99.6..101.0.,96.5 .92.0 97.8 37 10.4
i} 95.9.95.2.98.0,100.1,103.6 98.6 34

RT BEHRAERMI-ZHRFARTFIMEKERIBEEE (n=5)
Tab 7 Recovery and precision of Tylvalosin and 3—O—Acetyltylosin added in chicken egg(n=5)

e BIREE e pgEgcE et
Compound Added concer{llratlnn Batch Recovery/% Average recovery/% Intra—batch Inter—batch
/(g - kg™ ) RSD/ % RSD/%
I 69.8.74.8 .100.4 .88.0 .80.5 82.7 14.5
5 1l 77.8.78.7.75.8.75.0.76.5 76.8 1.9 11.4
il 90.0.73.4 .84.5.84.0.100.8 86.5 11.5
I 75.7.72.9.71.0.69.1 707 71.9 3.5
12.5 1l 97.6.94.9 .95.6.98.0.99.4 97.1 1.9 13.6
T il 77.7.85.6.99.4 89.6 .87.3 87.9 8.9
Tylvalosin I 83.2.81.6.75.8.77.1.76.4 78.8 4.2
25 1l 97.6.100.4 ,97.6 .96.7 .95.4 97.5 1.9 10.6
il 81.6.84.8.94.8 78.9 77.9 83.6 8.1
I 89.2.84.6.73.3.85.9.73.4 81.3 9.1
50 1l 95.8.94.1.95.5.93.1,90.8 93.9 2.2 8.1
il 85.6.82.0,94.0.82.9 82.5 85.4 5.9
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ESE S
wam KR ek P e
Compound4ded concentration g eh Recovery/% Average recovery/g 1A bateh nter~batch
/(mg - kg™) RSD/% RSD/%
I 69.8.70.0,100.5 .84.5 87.8 82.5 15.7
5 1l 86.4 .92.4 88.0.83.3.89.4 87.9 3.8 11.7
il 83.6.66.6,100.3 82.9 84.1 83.5 14.3
I 78.1.71.6 .64.8..80.7.68.2 72.7 9.2
12.5 1l 94.9 97.9.96.5,102.9.103.2 99.1 3.8 15.6
32 il 73.0.84.5.99.0.80.8 .75.1 82.5 12.5
3-0-Acetyltylosin I 88.8.78.4.75.7.74.8 72.0 77.9 8.3
25 1l 95.6.101.4.97.4.100.1 93.1 97.5 3.4 13.4
I 83.9.75.6.89.4 71.1.69.4 77.9 11.0
I 98.9.84.4 80.1.79.0.76.1 83.7 10.8
50 1l 92.9 98.5.98.9.98.9.90.2 95.9 4.2 9.1
I 93.4 87.7.97.5.84.4 81.6 88.9 7.3

3 g5

3.1 REGRBIAEAR R RREAYE BERIER 90% , 7E1E C Beall T E e ik 8 P/ i
T 2RO, WG G 50% G EC ke, FIJLTARE, FI R 50% CIE 174 E, IEC
Skt 2 g A FHARETTINA 100 ng/mL R T KEiE TG . JOKBRIRBEER T BR 2 2 T 2 11, BLiE
FM 3- LA AR R AR UE TAEW 250 pL 43 3imA s NG 23R B0E , FH 20 mM 5 A B R , 71
FRARBOR TR BRI, Z 5 R AT 1.5 b AL HIRRIEEALER R R AR RN 5 R B R, AR 6
PR AT AL AR 25 SR N 3R 8 R, MK 2% - ER I TR A, FHAMR TS A
FWIPIFN 25 WA PE K, 7E 50% £ 5 W i) B

x8 RATEEMI-ZHEREAZRINAEHAR

Tab 8 Research on extraction rate of Tylvalosin and 3—O-Acetyltylosin

lats/] I 50% Z.Jis ECkE S
Compound Acetonitrile 50% acetonitrile Hexane Isooctane
FHER
R I7 54.2% 89.1% 5.3% 0
Tylvalosin

3-LBBRIRHEE

84.3 88.7 2.6 3.5%
3-0-Acetyltylosin % % % %

3.2 gEAEEREESE XGEAGETN TS RIEMERAMEA E S R, S A KRR ST
JREZLIE A BB Y £, BRI ORI PURSHRRIN, EUAR 22 ] C18 A AR R, 45

AT AT, HXE P A M A 2 2 m9 2 BRI AR 5 ) [RT I, 2 3t Al O A R R R
Yoz BT — & MR MU RE 11, CISTESEIC B I C18 Mnx) F ARk & W oAy Scsim o i Fis i
(TR s AT B30 2 R AS R i R DLBE IR . 7 IRORE 3.1 ISE B A BAE © e P 28 1 I/ Z A
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3-CTRZE R A R AR ERAR N 1T B 5 75 He v 9 3%
fif BER v, PR R L IE e g . e, 38 i v ik
BT DO B 1 BERR AR AEDTRE 2R 2 R IE
fif B B R 2 R AE IE O e 2 B R T, g i
(] By M S22 B AT 314 & 2 H AR A S UK
3.3 @I ArRHy S PR A AR
FEREME I 035 25 1 T LA B ARG & W3R 45 7845
PR 508, A E M Bk G W JE T 55 1%
Pk, PR R 5 SO B35 A #EA T o0 B A Bl R
T Thermo 73 ) %€ 3 1Y PR 3 S A 4,385 41 < Accucore
RP-MS 150x2.1 mm 2.6 pm F1Syncronis C18 150 x
2.1 mm 3.0 pm, L5645 R R B, i B Accucore
RP-MS 54T (1) H Fn 085 3k AT O B I ) A A2
W AR P AN v R L 0 L D PR Sy i T ) 2R
BWVE BB B R B 10% , AR E I e R HOR
Hehn T OB b 3R AR (B S BE B BEAR 4F 1Y R
P4 ; Syncronis C18 (AT (1) i Ji¢ B & FORE % filk 12 42
17% , R Hisb G0t 7 R R, g AH
FAFUHEAT TR S JEAS W Tk I A B O
AN KA R FH0.3% W IR - £ TR B v Wi, A AL
40.3% H iR F B i, 2000 A I I S AR FE A T
o B2 R MO 2R A I 23 JI S v Y BB AT I, B o K
A TSR A A5 WS T AL 1R 45 S BT 1 1 b 2E B0
WATRAE o PR, K5 U 20 A8 S5 44 2l R A8 FH 7K A Ry
0.19% W IR , AN EBCH CIE W, E86 BE 2540 T 4
JEAS A B 80N, B A AT WA ) R AR bR % B
AT 0 O BR B[] 5 e A m] )t R G DK
ARSI T ARG R A R K i R R FE
MR ITWR S 3- L B2 R 2R 5k B 2 VA 3
R IDE TR AG I 7 v, AL 3L FH R A
VAR 53T T SOAR G AT 647 40 89, — H DU AT oL
T AT E R T, SR A R AR Oy vk iy Ak
Kt BR Ky 2.5 we/ke, mffE =R K 5 we/kg, 75 5~
200 pe/ kel BB PNZRPESC R R AT (r>0.995) , T Al
WCHAE 60% ~110% Z [H] , RSD<20% , & Wi Jr ik H
AR R AU ERR T SRR

Bk
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