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National food safety standard-

Al
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Determination of tetracyclines residues in egg by liquid chromatography-tandem
mass spectrometry method
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BEmEEERFE
BEPOTEXAYZBENNE HEEIE-RIKFEE
1 3
AT T e DR 2 K B 0 ) O -6 5 5 7

AAFER TS E. WM&, &, HNE. STETURR. &R, LEX. SHHERKEER
Mg . HAEETSRINT

2 eS|

N BISCAE R P A I SO R 1 5 A AR ST A AN ET A R R R o R 3 HII 51 S,
A% H AN B B AR ASE B T A AN H ARSI SO, HEGH iR CEEERTA B0 EH T4
A

GB/T 6682 43 #1556 % FH /K FUAS AR 56 5 vk
3 ARIBAENX

RS 75 B2 MARTERE Lo
4 JRIB

BFFZEDTA2Na-McllvaineZZ iR B, 1L ki, BB 4EIEatidyE, SRR N1 2 [ AR
AP, BT R, HI10% A5 HIR KIS RIE B0 (k- sR B BRI, FE UL RS AR i

SE R
5 WIS+

BRAES AV, BTRARI AL, K GBIT 6682K5E 11— 4K .
51 A

5.1.1 M (CHsCN) : faifkal,

5.1.2 HE: (HCOOH) : faiftafi,

5.1.3 HEE (CH;OH) : faigal,

514 R (CsHs07 * HO) o

515  BERRE 8 (Na;HPO4 * 12H,0)

5.1.6 gD 2/ 50 (CroHisN2NaxOg « 2H,0) &
517  AEMH (NaOH) .

518 MR (HPOs) .
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5.1.9 Okt (CeHig)
5.2 YAVRECH

521  1molL ZSEAANAEM: WEENI 4 g, II/KIEMRL 100 mL, BI15.
5.2.2  EDTA*2Na-Mcllvaine Z& ¥ : 70 B U AR ER 12.9¢, BEER A 44 10.9g, £ VU 2.8 —44 39.2¢,
F7K 900mL ¥ fii, FIBEEEEL 1 mol/L Z AL ANE MR T pH 2 4.010.05, IN/KHFE % 1000mL .
523  JKMIFIIE KA BUK S0 mL, fiiEEHE 200 mL, #2725, #ESE, WEER-
524  0.1%FIREMH: BFR 1.0mL, fI7/KZE 1000 mL, 5],
525  10%ZMEH /KGR : BLZHE 10 mL, A0 0.1% H ERVARF S 100 mL, Y&,
526  0.1%FERLHEHER: BHER | mL, MZFEMBEZE 1000 mL, 1E2].
5.3 FrES
PR, @8R, THER. SR RES, Y =98%, 2k IR A.
5.4 FRAEERHIE
541 bR (100 pg/mL) « BUZH YRR S BN 100% 57 & FRHES & 20 10 mg, K%
WRE, 20 FELE BV MR E RS 100 mL, BI15. -I18CLATFRAE, AW 1 A,
542  FrdETIEE (1.0 pg/mL) = #EFRBGRAERE A 1.0 mL, H 10% Z 5 FEROKIE MR €%
£ 100 mL, 8%, IwFHIREC.
543  FRAERFIE: MEFRSIbRHE R RVETOE R, O 10% O R ROKIBIRMR. 2%, B, i
H1| B B 23 3914 10 ng/mL+ 20 ng/mL. 50 ng/mL. 200 ng/mL. 500 ng/mL HIFR#ERFIVEW, B 2 'C~8 C
UKFEHREGORAE . I IR .
55 #%
551  SEACENG P AL I AHAE U : 200 mg/6 mL, EVEREM 4 .
55.2  BEIEAFMEIEAC: 1.5 um*110 mm, BRPEREAH 4.
553  fFLIER: 02 um, HKR.

6 UFEH

6.1 AHEIE —HB BT BoA RS .

6.2 TR B 0.00001 g £ 0.01 g.

6.3 RIEZOHL: WEERE 4 C, FE#nik 10 000 r/min.
6.4 INIEIRE A

6.5 HAKIFTE

6.6 pHit: K% £0.01pH.

6.7 HWAL.

6.8 [EAHARRE .

7 WERHIESRE

7.1 HERHIE
PoE Rl & s, L5, JHEmR.

a) B e PR it 9 aulae
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b) BUEIBURRZE AR, AERZ
o) UL E 2 AR, ISINIE BLR P RO IR A ANl

7.2 REHRE
-18°C LA N RAT .

8 MELE

8.1 &E

FRECE EERE (240.05) g, B T50 mLESGEH, MMAEDTA+2Na-McllvaineZ#ii10 mL, i€
JRA], #7510 min, 4°C 10000 r/minE.05 min, B3GR T 5 —50 mLES OV, i B IRE S
PEE—IK, BHPIR ETERL IniE Qkeyili20 mL, J%7€0.5 min, 4°C F10000 r/min&.0>10 min, FF% L
FEIECK, FEBRAIIET4EmERdE, 5 mL EDTA<2Na-MclvaineZZ gt je 48 £, Ui I
N
8.2 ik

[ AR A AR O I . 7K %5 mLyEfk, & A3 A, FHZKS muitkide, #51. FHEES mLbt
e, B, WERDEI, HT40°CERZET, HEffEL10% L R /K IR mLs R YY), 1REL min,
A2 min, RAIEIE0.2 w mBRFLIERE, AR € - R I A E

8.3 ERILEARERZAHI &

BUR EIARE, 12817827 kb RRE iy, FRAGAAET BT, 20 R BUPR i R BVA ML mL, AR
2L TR AR R R, #7310 ng/mL. 20 ng/mL. 50 ng/mL. 200 ng/mL. 500 ng/mL [
JRVCHCARAE R FER, I LRI, AR (5 1% - AR BT 5 5 o A2 )RR B 1 W T AR R AL,
PR AL A B S A bR 22 AR A 28, SR [m] R F2 AR 5% R4

8.4 ME
841 RHEEILESERMG
a)  {AifkE: Cighl (2.1X100mm, 1.9pm) CERIZE AT , silkAetH Y,

b)  ishAH: A: 0.1%HERER; B: 0.1%HIRAME. BREEDRMARET WK 1;
¢) iti#: 0.3 mL/min;
d) FEiE: 30 C;
e) HEFFRE: 5 L.
=1 RENEE R R

i ] A B

min % %
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I 8] A B
min % %
0.0 90 10
3.0 90 10
3.1 85 15
6.0 85 15
7.5 80 20
8.0 80 20
9.0 5 95
12.0 5 95
13.0 90 10
16.0 90 10
842 RiLSEXH

a) BTUR: HEBIEE TR

b) AR BT

c) R 2RI (MRM) .

d) B A 3500V,

o) BTEHEIRE: 325°C; AALEE: 350C.

£)  BSUE: 4.10 Liming FBSHE: 8.00 Liming MESIIE: 0.35 L/min.

g) WAL 2 B (MRMD BS-7Xf 3758 L e Sl e 755 Lk 2.

w2 HEMHNEETFREEEMST. MBS

5E VB TR ERTET FEE il 3 e
i)
m/z m/z \Y/ eV
479.2>444.0 21
BHER 479.2>444.0 73
479.2>462.1 18
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445.2>428.1 18
ZVAHE 445.2>428.1 68

445.2>321.0 31

461.2>426.1 19
+ER 461.2>426.1 68

461.2>443.1 11

445.2>410.1 19
7S 445.2>410.1 66

4452>427.1 13

8.4.3 M E L
8.4.3.1 EMMZE

FEFREDR AT T, R B DU 3R SR 25 R O/ B I 1] 5 35 f UG IS e AR R I 4 DR
I IEAR L, (227 £0.1minbh Y, ELAS TN 2 AOAES B8 i, 24 5 9K BEAH =4 1) 2 S UL e A A A

B AR, LRV G ZE AN +40%.

8432 ZEEMNE

1%48.4.1M18.4. 2B E AL &3 56, DB T UL BCARHE IR VBOR L B A bR, DL TR UAINARAR, Zxfi it T
TEMIZR, 13 m Bl e, MR RARPE h 25RO B B, 2 5 UL S AR VA U kR I 1 H
AR S ELA AR AR A I PR e PV el P o VAL B 1 B (3 P PR B X Tl AR 36

W% BE R A S E e MEVE R ), NOSHRREIA TR FH A R IR R S T AE
8.5 ZEHIRE

s JFE, BRAINZiYrak, SR AR R B 5 20 B AT AT #1E .
9 #HRITE

BFE R R N2 5 o B AR 2 s A K (D 5

p, X A XV x1000

W= A xmx1000 " @)

X
w— P RRN 2 B, OO RET o (uglkg)
p —ARUEIE R A 29I L, AN TOE BT (ugll)
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A—IRFE R A5 0 24590 () D T AR
A — RV A I 254 f W TR AR
V,— A& EHEMA, BANZF (mL)
m—AFE R &, AT (g)
e EERA/NTL 0 g/kgPI PR AN A BT, 1uglkgbl TREEAE/NEUS R 207,
10 FAREE. FRENBEE
10.1 REUE
AT IEARIUIR 2 2R 59 146 PR N5 olkg, € = R A10 g/kg,

10.2 IEFRE
AT EAELO pglkg ~800 pg/kg s A B 1T [EAC 4 R160%~120%
103 1% E

AR TT A AR BRI 22<15%, IR AR ARt f 22<20%
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Mt & A
(Het)
MR ELXUEMER

VUM R EM T TLHATR. CASS . A T AR 7 T FE S WARA L
RA 1 MMERXUSYIREYRNER

b TR LA R CAS 5 ¥ AHXS i
SHE Chlortetracycline 57-62-5 C22H23CIN20s 478.9
EQUEIN Doxycycline 564-25-0 C22H2aN2Os 444.4
TEHER Oxytetracycline 79-57-2 C22H24N209 460.4
VIR E Tetracycline 60-54-8 C22H24N2 08 4444
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Mt X B

gy
i

FREYIR

BTREEY

VU SR A S PR e B 1 L R i 18 2 WL EIB. 1

eniorietracycinems=
F- EoTEHm ma2 470,152 [302.928-302.930, 370.999-371.

RT:- 1062
MLAD 20236
SNz 2993,
= 479.2/444.0
=
AR S s P I R
RT(mimn)

ehiorietracyclinems=. 46
==1]

| = SRM ms2 479 152 [202.928-302.930, 370.999-37 1.

5 EHR

25000

E 479.2/462.1

Infensly

LI A B B B B AN B B B B B B R B R T
105 110 115
RT(min)

dosycyclinems=- 426 054

RT:
LA
SN

1077
1752685
3762 .84

ELEF S

Intensity

4452/428 1

F: + c ESI SRM ms2 445 183 [410.070-410.072, 427.999-428 _..

doxycyclinemsz- 321 000

F: + ¢ ESI SRM ms2 4451832 [220.999-321.001, 428.053-428
RT:
LA
SMN: 6

EJLEINN

fensiy

445 72/321 0

110
RT(min)

oxyietracyclinem/z: 426 07

oxytetracyclinemiz- 443 125

F- + c ESI SRM ms2 4611 83 [426.070-426.072, 443.124-443 _.. F- + c ESI SRM ms2 461.1832 [426.070-426.072, 443.124-443 _..
RT: 5. 45 RT:- 5. 45
nMLAC 8245009 nMAC 286479
SMN: 1284 63 SMN: 246 92
-
e +LEE
= BHR = Vo
= =2
= =
461.2/426.1 g1 A
4.5 5_ 6.0
RTmind
tmcyclll‘le MYz 410.07 1 lmcyclll‘lern!z, 427 _ 111
F- -+ ESI SRM ms2 445 182 [410.070-410.072, 427.999-428 _.. -+ ESI SRM ms2 445 1832 [410.070-410.072, 427.110-427 _._
RT: 6.54 RT: 6.54
nMLAC 915400 nMA: 3B1557
SMN: 4305 .00 SMN: 178 55
180000 — 3 sS0000— o
160000 —] +0000—]
1-“:»‘::1:":-i s0000_]
120000 |
] . 2SS g oo 7SS
= 100000 NE = - D R
= 3 =  a0000—]
20000 -
= 30000—
S0000—] |
40000 AAL N /ATN 1 20000+ AAL NIANT 1
ZDGCID: 10000 —
o LI S i i SN B B B B EL B B B S LA B B R S o LI B B S B B R B R |
& 0 6.5 F.O T 5 6.0 6.5 F.0 TS5
RTmind RT(mim)

&B.1 R &tnk

ARBTETREEIER (20 w/L)




