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R b 4R R R #E AT A 0% 4L F DL 10000 r/min B8 BUEVE R, 3T 0.22 pm JEE B EALI E,
F RAR G EAEIAT 0B, MBI AE N 0.1% W B An T F 75 7L, R F M B A2 7 AT S I, = F 1 AT o i
HITEREEM ., EREXNA, FENRBERMRA 5 pg/keg, KEEER N 10 pg/ke, R ind EE
10~1000 pg/kg 3& B 9 &P X & B AF(r>0.995) , 4 B2 78 e B R 3 5 60% ~110% ,RSD<10% , % ¥ %
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Abstract; To determine residue of tildipirosin in edible bovine tissues such as muscle, fat, liver and kidney, a
dispersive liquid 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. After high speed centrifugation, the extract was diluted by the 0.1% (V/V) formic
acid and purified by the acid alumina powder. After 10000 r/min centrifugation, the extract was filtered by
0.22 pm film and then injected. 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
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quantification were achieved by a tandem mass spectrometry. The results showed that the LOD of the method was

5 pg/kg and the LOQ was 10 pg/kg. The linearity of the method was good in the range of 10~1000 wg/kg and

the liner correlations were all above 0.995, the corresponding recovery were between 60% and 110%, and the

RSD were lower than 10% , which showed the good accuracy and precision of the method.

Key words: tildipirosin; dispersive solid phase extraction; tandem mass spectrometry
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Fig 1 Structure of tildipirosin
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1.1 B#  Ultimate 3000 3= IG5 R0 (03 |
Excalibur #2304 | 5B B DU AT 3% 717 HESI B 25
i35 Y5 ( TSQ Quantiva ) | Xcalibur 45 4L ¥ R 4t 55
(Thermo, JEE) | FH& 7R ELHL( Allegra X-22R,,
BECKMAN COULTER) ; HF K- ( AL204 , g5 ) -
FERN AL AT BR 23 1] ) 5 0ol e 5 28 A ( B-490,
BUCHI) ; /KA IREIKAL (N-EVAP, 250 )
1.2 M & 53R A C18 4 #1#E (Thermo
Hypersil gold 50%2.1 mm, 1.9 pm) , Z& #2546 B i,
(BRI 25 A B2 A #E5 2 130503, 99.1%)
TKBRREE (o3 Hral) , AALE (o bral) | IE C b
(fEgkat) , O (i ah) , B Pk A Ak 5 (100 ~ 200
H), 208 Wi (@) ; KR (RHRE=
18 MQ - cm) ; LA AR (LEEEYIN 99.999% )
1.3 & 4% @i%kE: Thermo Hypersil gold 50x
2.1 mm,1.9 pm, ¥ .30 °C, 7 # 0.3 mL/min, #
FEE 10 uL, WEhA: A R 0.1% H R, B H NG, K
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Tab 1 Procedure of gradient elution

Af[E]/min - {4/ (mL + min™")

1.4 it &4 ffi /] Thermo Fisher /A H] ) TSQ
Quantiva H3I5 PUAAT BT 5T HESI A 55 W8 55 U5 %
KA, 2R PFANTR  EST+BES, YR AL TR 3500 V, #§<
(Sheath gas) J& JJ 344 kPa, i B <. ( Aux gas) Wi i

Time Flow rate A% B/% 5 L/min, X1, ( Sweep gas) it ik 0.3 L/min, & F
0.00 90 10 &5 & (lon transfer tube) J& & 350 °C, %5 1L #%
1.00 90 10 ( Vapourizer) {iEE 350 °C, K AR =X Ay 98 486 I v W
4.00 s 50 50 1% ( Selected reaction monitor, SRM ) , filf i <, [k /1
6.00 50 50 0.2 Pa, Q1 Beor BB LIS SE 0.7, Q2 B HE
610 20 10 BREIETE 0.7, HAEA W R I S H0L 3 2,
9.00 90 10
F2 RIGEEREEE(SRM) S5
Tab 2 Qualitative and quantitative ion pair for tildipirosin
fe&4 HL B A BEBT (m/2) THET (m/2) R gV BHEHLR/V
Compound Polarity Parent ion Daughter ion Collision energy Lens voltage
98.2" 41
Eiﬂjﬂ]ﬂﬁ + 734.5 174.1 40 131
Tildipirosin
561.4 32

4 SRR TR

1.5 pTA LM H2.00 g BEME T 50 mL iR
HMA 50 % B 10 mL, i BETR &) 5 A
5.00 mLiE CEEHITCKBRRR BE 5 @A 2 g, ki
FEH 10 min,8000 r/min E§.L> 5 min, F i BUR &8
WERIR A i) 2 2 98 W 0.50 mL Z B0 P 4
M. &R A 1.50 mL (4 0.1% B R 7 W
0.20 g2 M A LRI R , IR BEL S J5 12000 1/min 5
O 3 min, BUETFWRGT 0.22 wm JE T8 U8 5 25 AR
A HERE EALIE

2 BRESW

21 FHERBEERER  IrHIFRE(2.00£0.02) g
s S 3 T RIER.OE D Kb — 13 Eh
25 R IT, D340 2 RO A C Rk BE i ot A
W, 5 AR M B B 25U B R 5 pg/kg AT 10 pg/kg
MLLZURE S, H R 1.5 TIRTAL B ) PR A RS 44 1.3
W5 1.4 BUALES 55 PFIERE 3BT, BT A5 R4 18 1 ot
CIEE 2 s HAR R L S/NS3 MG IR

fREMELL S/N>10 V7€ i KR, 45 R R W17 g i A
BRI 5 e/ ke, a8 EEBRATIA 10 pe/ke, 5B e
BE S 2% Hh R e AR A TR oK Bk R BR
(MRL) 24 400 pg/kg, 764 M5 105 H 200 wg/ke, 75
AR 2000 pe/ke, 7E 2R 1 3000 pe/ke, S5
AR R WIZ T 1 RBUERFAEOK

2.2 FEF LR AR FREL2.00+0.02 g RS
WA 5 Oy, 4% 1.5 WU LA S AR A5 A0 N 20 428
HEEBE IR . SIRG B FREPRMER 10 0.5 mg, FIH
B T E 45 2 100 mL, 75 100 wg/mL 4R HE &
W8 W o BUBRUE A T 25T 0. 19% HY IR i B 22 100
ng/mL AARIE i TAEVE W, U B bR v T ARV
W 0.1% F IR AR B E 1 ng/mL ¥ bR AE A
VR, 7 B S bR i AR R 25 11 B v RO
2 1 ng/mL JEFUARHES W . B 1 ng/mL A
T i T2 R ST B E At R 1.3 TS 1.4 A AR
TSR HEREI X, A5 T AR (E R RSD% N 3 Jir
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e TE LA
oz ENIEENE s e
40000 e 20171219188 jeaney LOD_2
R R R R R S e R S R R R e R R R R E S )]
AT: 0.00-900 Time: gming
(a) 4R AR blank bovine muscle; (b) 48 H2s FARE S E ; blank bovine fat;
(¢) M2 AFES I ;blank bovine liver; (d) 4+ %5 HFEf E ;blank bovine kidney;
(e) ZFRAZHFEREIN 10 peg/kg; 10 pg/kg added in blank bovine muscle;
() 4-HeHias HFER TN 10 peg/kg; 10 pg/kg added in blank bovine fat;
(g) P25 RS TR N 10 we/kg; 10 wg/kg added in blank bovine liver;
(h) B2 HAERMEIN 10 pe/kg; 10 pe/kg added in blank bovine kidney;
2 HHAERADHEMEMTHIRHTE FRERILE
Fig 2 Typical SRM chromatogram of tildipirosin added in bovine tissues
F3 HHEARENERMT R R TR
Tab 3 Study of matrix effect in determination of tildipirosin in bovine tissues
=] e B . -1 AR -
e W/ (ng n'lL ) MREIE(n=5) RSD/%
Sample Concentration Average area
TR 1 121766 1.2
A PR TR I i 1 86836 2.1
2 1 R bR i 1 90156 2.5
A AR U i 1 101362 3.8
A AR i 1 95647 2.9

23 AMHEERE H 100 pg/mL WEMP FAr  MEDRIGEW, BSR4 20204 1.5 WETAR 37 %
WES W 0.1% FIRE B 1 wg/mL WUAR ACFRITAS A0 25 11 J5 00 V5 VR0 A 8 s o v [ W R A5



25 4R35 2019 4E 3 B4R 53 4555 3 1Y

1,2.5.20.,50,100 ng/ml. Z 513 FARifE T #2675
W% 1.3 W5 1.4 TUACES S PR A, 4 P 4%
E HEIE A AR EBU R AR DL Y ORI D
X R, i m A e 45 Rk 4 fros, H AR

KRB r TR TEET 0,995, SZEFRM %I L4
DZE % T AE 4 Fh AR A ZURE BT 10 ~ 1000 pg/kg
WG I et R4F .

24 FEREREERTE A3 HME A4
AR 7 AR IR AR g in g 1R (LOQ) i
RILEA R (1/2MRL) | f R 5% B BR £ (MRL) 1 2

¥ B B R A (2MRL) 4 AN A [] 55 /K - 1) 22 b

x4 H4A4
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B2, HEATUS I R L, o AR R

J23 914 10,200,400 ,800 wg/ kg ; 4= R Wi 4 b4
35120 10,100,200 ,400 g/ kg ; 4= BT iR a8 in 43 51
}910,1000,2000 4000 pg/kg; 4= B s i+ 4 51
“4 10,1500 ,3000,6000 g/ kg, Hor iy 34 fFA14
B MRL BB 8w, Brds iy & s iy 1 o ik
(LR A o 3 L DRIt e 4 1.5 T3 Ak B4y 9 Ak
S ET T 0.1% R T B 10 M5 MR/ #r, BT
PRI A AR 5 s, SEIR s SRR I 1E] i
RIE 60% ~110% L N, RSD<10% , 1% 7 1 B
B BRI HERREE SRS

N INZR 3 % R B AR A 2k

Tab 4 Standard curve of tildipirosin added in bovine tissure

HR LML/ (ng - mL7™") HRIEE/ (pe - kg™) B A BIE B .
Tissure Linearity range Concentration range Slope Y -Intercept
.tFI'i‘] 124005 119534 0.9979
Bovine muscle
.
L'Fﬂnﬂ}] 91008 622491 0.9952
Bovine fat
) 1~100 10~ 1000
AT
. 81006 489230 0.9977
Bovine liver
1)
.L‘F % 94453 350382 0.9969
Bovine kidney
RS FEERESKEE
Tab 5 Accuracy and precision of the method
YIE/ % i L[
s W/ (pg + kg™) Sk %,/ IE/ % HLA HHkra
T Added Batch R /o Average Inter—assay Between—assay
1ssure ove
e concentration e eeovenys recovery/ % RSD/ % RSD/ %
I 73.86  77.49 78.9 79.62  71.76 76.3 4.4
10 | 82.00  78.89 71.7 73.81 78.79 77.0 5.4 5.7
| 74.60  69.81 84.51 70.62 77.2 75.3 7.9
I 8242 8176  81.72  78.52  80.59 81.0 1.9
200 I 70.18  79.22  70.31 83.14  79.62 76.5 7.7 5.8
A I 83.14  73.46  73.24 8141 81.17 78.5 6.1
Bovine muscle I 70.21 68.39  70.15  70.58  72.49 70.4 2.1
400 | 71.10 7898  73.59 7152  68.42 73.9 5.9 6.8
] 69.08 80.60  83.71 79.79 72.3 77.1 8.0
I 69.71 7945 7925 7172 71.27 76.7 5.2
800 I 74.48  68.39  84.53 82.64  80.96 78.2 8.5 6.1
79.99  81.78 7298  80.21 74.45 77.9 5.0
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gR
41 WhNE/ (g - kg™) itk ik /% YIME/ % HEW k]
Tissure Added‘ Batch Recovery/% Average Inter—assay Between—assay
concentration recovery/ % RSD/ % RSD/ %
| 84.08 8175 8137 76.83 77.16 80.2 3.9
10 il 7112 84.69 7193  69.62  85.09 76.5 9.7 6.7
i 76.58 7475 752 8331  83.58 78.7 5.6
I 7376 7876  75.08  71.03  76.68 75.1 3.9
100 il 7453 7093  68.85 70.85  73.92 71.8 33 6.0
e i 7243 8448 7332  83.06  78.99 78.5 7.0
Bovine fat I 68.59 80.29 69.56 84.80  76.12 75.9 9.1
200 il 77.92  84.18  71.67 7123 73.14 75.6 7.2 7.4
I 7235 8233 85.11  79.58  80.32 79.9 5.9
I 8331  77.14  68.69  78.02 74.18 76.3 7.0
400 il 85.18  78.96 79.43 78.37  78.94 80.2 3.5 5.8
I 73.24 7996 8432 7496  84.24 79.3 6.5
I 76.59 812  81.63  69.52  69.38 75.7 7.9
0 1 7071 84.63  77.06  70.15  70.94 74.7 8.3 64
I 72.99  78.69 7776  76.68  74.17 76.1 3.2
I 76.21  85.06 73.85 75.05  69.21 75.9 7.6
1000 I 7436 7777 7213 7842  70.27 74.6 4.7 so
i I 7237 7526 7633 8106  68.65 74.7 6.2
Bovine liver | 7275 8215 8149 7697  84.54 79.6 5.9
2000 1 80.54 79.13 8533 8537  80.92 82.3 35 46
i 7476 7629  79.99 7921  81.05 78.3 3.4
I 76.65 73.82 7255 7728  70.54 74.2 3.8
4000 Il 72.68  69.95  69.15  70.11  80.1 72.4 6.2 6.5
1 74.94 7435 8327 8545 752 78.6 6.7
I 8233 7124 7835 7294  79.75 76.9 6.1
10 il 76.21 7488 7634 8501  76.58 77.8 5.2 5.9
1 75.08  75.13  70.08 81.04 8534 773 7.7
I 7402 81.61 7774 8456  69.82 77.6 7.6
1500 il 7479 8495  79.66 7717 843 80.2 5.5 6.7
g 1 76,77 7472 844 8359  69.58 77.8 8.0
Bovine kidney I 7501  82.88 7652  74.83  73.89 76.6 47
3000 il 8374 8224 7111 72.95 72.45 76.5 7.8 6.2
1 79.98 8437  70.68 757  73.15 76.8 7.1
I 69.09 7521 79.68 70.13 833 75.5 8.1
6000 il 7143 7409 7794 8315  78.4 77.0 5.8 6.4

74.96 82.66  78.68 82.38 83.31 80.4 4.4
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2.5 JrEdEWSRIE EESAAE IR
ERFAA A 20 23 ERR A RO SR AT Ak
HUS EALINRE , R & BA BHVESS R, 207k
R R4

3 it 54iR

3.1 REBURSBERREA K AE 4 MR 2T
ZRRBGR , A5 4L L E K (50% ) IEC ke 57
R, 2 g 2 HIAFEHRINA 1 pg/mL AR HEH
[ 100 L, 23 50 A A 3§ O 6 A7 41 1 4

W, Z 5 R 1.5 T AL B A Rk AT AL, A
5N 6 FiR, MRS R, Z8 1 B Jd T
PERS RIS (LogP =4.05) , 7E/K FI 50% i i
W R IURCRBEIT 90% | 145 i 75 W 1 $ B
BORHEIT 70% , T AEIE OB s 5 B X 5 /M
AL AN, B, B4 509% SN HEATHEIL, 1
CUGE AT PR AT IR T AN 233 1 E B 25 90 2st 22 1y 46
R TESFAFBEH TAE AN BN 2 8k BRI E2
BREFSCRANANIE OB, PRI, fe 2551 Okl

x6 HALRPRMTIIRBERHAR

Tab 6 Research on extraction rate of tildipirosin added in bovine tissure

Ticsure i K 50% £ i ECHE SEb
158 Acetonitrile Water 50% acetonitrile Hexane Isooctane
tl:ﬁ:] 76.3% 74.2% 89.1% 5.3% 0
Bovine muscle
v
L-FEEHE 71.2% 64.3% 80.7% 2.6% 0
Bovine fat
%—F)ﬂ:, 75.9% 71.2% 85.6% 4.8% 0
Bovine liver
I
i 78.2% 73.8% 83.9% 5.9% 0

Bovine kidney

32 pEAEREEE AP TR E
BELLEE H ARG D 2, 32 0 i T K A R B A A
PCBPHER T ERAT | OGS S8 o ) I 4 S 2 28 4 A= 2%
JRtAT —E BRI RTTLRERE 1. LN AE S U [R]
It HAT IR B 1 B 45 M T U VR . BN
FIRFHE rpAMEA & A B, B A KRR 2 T5
SRR, JRAS S C18 By AR W FfT, 25 2R % R
T R 197 B [+ P 2 T R M3 1 R e, 4
MR C18 KXt HARL & Wty Bsie iy W RE T,
HTE 3.1 TUSZEG v % BAE O e v 28 b 2 R i A
ARVIN TN W HG PP A A B s, LG, R IR 2
L P IR i Pu NN NI bR g S IR 7 [N 1
AR ML SRR 2T R ORI B MR DR 2 IR A IR O
fe 2 R I, R R R] ) £ T2 B AT A
FIAR 9 e U

AWFTERESL 7RI AR YA R DT AR R A
HA Rl 2 A B R (3 R R R A DN T

T Ah PHLfefT P 4380 TR 2 BB YRR ¥4 43 fef FH B AH €2
TERE AT 438, = 5 VU OFF B % AT o 1 E A
Bro SEIEE RN Tk AR PR R 5 pe/ke,
BACERIR A 10 ng/kg, 75 10~ 1000 wg/ kg 76 FE
LHEX R BRI (r>0.995) , Bl R 78 60% ~
110% ,RSD<10% , 3 W1iZ J7 1 A 8 1 R |
HERA I S5RGBT L
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