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Determination of macrolides residues in fishery products by liquid
chromatography—tandem mass spectrometric method
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KERPRANERGYREROAE
18 - 2R B R i

1 3EE
AIRERLE TSP b R AR Rl 5 X LB R XU EBR BRER Bk
R BRWER 9 FAF NI g B 5K [ O 5 T i

AARHEE T K P F Al B 2H S TP R IR T EE S hE

4.1.6 RFEEEL(CH)),
4.2 BEERH
4.2.1 ZBEWMIED S BUES 5
s . FELERE.
4.2.2 0.05 mol/L Z.BR&k#i . lRZ. B4k 0. 77 g, FIKEMIFMBE 200 mL,
4.2.3 0.1% R BUFRR 1 mL, BKBMIEHIES 1 000 mL,
4.2.4 SEFW-EZNE 20 mL FZ MR 80 mL, B &5,
4.3 HER
TER AER ZHNEBR FHER ZVER BB E BXEE ERHEESEY>2. 0%, %
BREE=T72. 0%, BIAARS M F A.
4.4 BREBEE
441 AR - BEE ABE . BHER MASR SHEE SV BE SR BErEE

R AR 0 B RS TR RS 10 mg) JEERRSE 4051 F 100 mL A€ R s , I o
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PR B 25 20 B R RO B 3% 100 ne/mL KFF N BEK 2 b 5 9 ABR INBEMEREE
—20°C uw&%ﬁﬁ.WHE%%&Wﬁﬁﬁ‘%{mgﬁ‘&%ﬁﬁﬁﬁ@?@&%ﬂ%@ 4’CLATF 8 LARAE,
AR 34N

4.4.2 ﬁ%ﬁi?ﬂf’ﬁ%ﬁ%ﬁﬁw&ﬁ%ﬁﬁ% 1 mL,F 10 mL 6 8 b, HROR MR EZ
BE PRI BRI BE K 10 pg/mL RINNBRR LR At T, 4°C UM #CORAE A% 1 4 H .

4.5 iy

4.5.1 PSR AR . 2 o/6 mL, A 24,

4.5.2 JRRAMILIEDL 0. 22 pm,

S EBmigE

3.1 TRE €2, - HR IR B N i e I 2 By g
5.2 SR B8 0. 000 01 gMo.01 g,
5.3 Zmkix,

5.4 BEEFE.3 000 r/min,

5.5 BWH.200 uL,1 mL.5 mL,

5.6 BI.LrHL:4 000 t/min,

5.7 3YUEH:100 mL,

5.8 ARG,

5.9 Mgtk

6 B ESRE

6.1 RRmwHi&

SOOI B 0 A 0 2 Y R AR e B A I

a)  BRIE RALRRE i SERBERI

b)  BUGE A IR AR s Hik

o) BUYBREHZ BIRL R » VSIS B B ARV TP P s SRy
6.2 HEmEE

TISCLUFRAE . 3 1 H AT 40kl

7 MELER

7.1 B

WK 5 g (I E £ 20 me), F 50 mL BNELEFIMAZRE 20 mL, TR 2% L 2 000
r/minf&HE 1 min, &7 5 min, I 3 500 r/min B> 6 min,Iﬁlkiﬁ?ﬁﬁ’gﬁ%—%‘b@’“ﬁﬁiﬁﬁﬂﬂaﬁ
15 mL, BRI —, 43 F i, &,
1.2 &

P E A B B I 20 5 mL 4L B WA . Z6 5 mL VRML , W S e I F B
B IA R R 4 mL. 0CREBRET. BEMAEEW 2 mL BRBRAY, N Z WA IE O d
2mL,BFE 10 mL B0, 1B 10 s. 1 3 000 r/min B0 8 min, BT BT 0. 22 pm JEIE, A 4
- BB R
7.3 ERCEGEHSHEE

WERBBE AR THERER, i FRE R B R R, FC 15l K 3R P i 2K 26 4y vk pE
1 ng/mL.5 ng/mL.20 ng/mL.100 ng/mL 250 ng/mL.500 ng/mL Fl 1 000 ng/mL BRIV H TR T
VER: BLRC S uﬁ?m'%%ﬁﬁ@%ﬁ%mﬁ%&&%ﬁx?&?ﬁ#ﬁ%ﬂi%ﬁ&ﬁ.%%Jﬁ&m%‘éu R E
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IHTrRAIAR R R %K.
7.4 FE
741 BHEGESELE
a) MEHE.Cy@i%t: (150 mmX2.0 mm,5 pm) BG4

b)  FWIIAH:A K 0. 1% 1P ERK B, B NG BBV A& WE 1;
c) W#E.0.2 mL/min;

d) i .30C;
o HRER .10 L.
=1 REhiEsERBEYE
BE] , min 0. 1% FR KB, % ZIE.-%
95 5
2 i 9 % ~ Wite v
10 5 95
11 95 " g
16 %5 || 5
1.4.2 missx&y

a) BT HBEESDETFE;
b)  HHi R EETHE;

© At £ BN NS 5

d) WEFHE.4 000 V;

e) BT EHMEYEIRE :350°C;
D FSRIES 248 kPa;

2 FHBYES] 48 kPa;

h)  EHEE TR E R T FIREAR R N 2.
x®2 ENBETH . EERFEFAMESEE
Ay PA FEFER TR (REBAER) sm /2 (eV) ERBE T REHEER) m /2 (eV)
o T
LI F (ERM) ::i :j;;i ﬁﬁfgi 734.4/576. 2(18)
SRHBECLA) ;i: :;;gz iifg; 748.5/158. 1(28)
oG i
B (KID) | ;zzgﬁgi ;E;ﬁ; 772. 4/174. 3(30)
ZHB/ERJOS) | zjz zﬁgz ‘;E:Z; 828. 3/174. 1(32)
iﬁ&ﬁ(&‘ﬂ) :ig :ﬁi; fiig; 843. 4,/2 2(36)
BAEE(TIL zgg g;;s; :E;g 869. 5/696. 3(36)
FEWER(TYL) gfz i;;;: izg; 916.4/174. 2(36)
7.4.3 WE#k
7.4.3.1 Ei@E

FE [ REURR AT » TR TP KR P 225 0 1 0 B8 T 5 A T A v BRI R 2 W v A B
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WFTRLZ H 25 7E 5 %6 DA , ELRY D) 0 B T 1 A < » BN 24 5 BE D X4 B TE A M DA M 2 B —
B, HAFRENTAR 3 ER,

R3 EHBEMENEFERENLTEE

AR S
BT AR
>=50 =+20
20~50 +25
10~20 30 -
=10 =+50
7.4.3.2 mEuE
B7.41H7.4.23 : Jt?m LR T B K R AT , 20 o
TAERNZE R Rk 4 s o j 2 . F B K AR
TR . PRl j /4/
7.5 ®THRR Q Q
CISTISD | BN £
8 ZEiEH &? «
e 22 L
~/ ? ............. (D
g ! :
A,
X @
Cg V. ;I
A
v — N

s - <
HA55 R N 5?’ BOBF
9 HEREE A v-b

9.1 REgE

A SRR 1. s 41 23 0 p BEBE IR
R HMER ZUEE. B CHE RN 4.0 pg/
9.2 EmmE

/R BARERLE 2.0 pg/kg~40 pug JEIHRN 7046 ~120% : MTRhBE . HREBE.

FIHER HFHBR SUVBE BREE ERERELO pg/kg~40 pg/ke FRANHREE B R K 70 %~
120%.
9.3 WEE

A T5 B L R AR R 25 <<15 %, HE AR AR R 2 <15 % .
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M R A
(BERHERR)
9 FRA IR AR R E Y P E B E R M ES FRH CAS B

I PRI R W FSGE AR 28 FRA CASERE AL 1,
RAT 9 FKIR P B E5 W P 230 P B AR AL FA0 CAS 2

B R4 I FoSCE A B R T ! CAS &
Probm _ oleandomycin | GsHaNO, 2751-09-9
ZE&*_ erythromycin | Csr Hey NO; 114-07-8
AL S 3 | clarithromycin Cys HisNOy 81103-11-9
_ hAmER azithromycin Css HizN: Oy 83905-01-5
- HEXR kitasamycin Ca H NOy, 1392-21-8
TUWBR | josamycin C,: Hys NO;, 16846-24-5
WiEs & ' spiramycin CaHuN:Oy 8025818
Bk tilmicosin Cus HyoN; O3 o 108050-54-0 |
BEEE ‘ tylosin . Cus Hy NO,; 1401-69-0
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Mt % B
(B EMEMH )
MERRBTIEFRERRE
PR ORI B TR R i L B 1,
ﬁfgoi‘i'% RT:7.91
50 E é 1
0
o6 RI3.
i 1
0
100 RT:8.43
50 E 3
mg R 31 -
o 1
0
100 RT:8.40
50 E é 5
0 P
100 RT:8.75
e E —a—i; )
0
100 RT:7.26
50 E 7
0
100 RT:7.57
0
100 18.1
2 A
0 ljllliiLtIlli]l11k|]1||ll1||1|1_||l||1 dut bl b bl s s bt gt taaalas i
0 1 2 3 4 5 6 ) 8 9 10 11 12 13 14 15 16
=k i
1 — kg, 6 LUEE;
2 LAH/H; 7 WiEmE;
—RHEE,; 8 —HKER;
4——PHBE; O REHWE.
5 AR

EB.1 AFNERGWRARERRE( ng/mL) B EETREREE

t, min
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