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Detection and analysis on 11 Kinds of quinolones antibiotics in Shenzhen
market milk powder

ZHANG Lv', ZHUO Fei, YUE Ya-Jun

(Luohu Center for Disease Control and Prevention, Shenzhen 518020, China)

ABSTRACT: Objective To understand the residual contamination of quinolones antibiotics in Shenzhen market
milk powder. Methods Totally 110 milk powder samples of different species were purchased from supermarkets
and food stores in all districts of Shenzhen andll kinds of quinolones antibiotics including ciprofloxacin and
ofloxacin were detected by liquid chromatography-tandem mass spectrometry. Results No quinolones antibiotics
were detected in the milk powder samples collected in all districts of Shenzhen and detection rate was 0. Conclusion
The situation about residual contamination of quinolones antibiotics in Shenzhen market milk powder is good in
general. However, more attention should be paid to strengthen the supervise of milk source and milk powder
production process, and regular monitoring is necessary.
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IR A A A ST K 24 100 S5 R TT R i A 0 IR B A R AR B [n)
BI, 2L bR B A b A R 5 51 ke NRTBESS T . =Rt 2y
LN iRIRE NI AR 5 AL 1 &5 S L =
e B A, B RAE R P IR A 20 R 2 5%
P By TAA T — R S0ARHE . b, B bR E GB
31650-2019 (it EEARUE £ dh & 25 K5k IR
W) BUE, W UE s D B e KBk R R R AR A
30 ngkg, BIFPESHANYPEZ RS- 100 pg/ke,
S M RS 50 ng/kg, IRV R TR WFLI AR,
Aelr 3 H A 19 NY/T 5030-2016 oA T4 5 242l fii
WE ) HLE, WEVE . BHRDAE . ARV E . R A
AT RAERE M4BT NY 5046-2001
CIRAFAR b WA 53-8 2500 FAEDN ) D0 o 473 24 ikt
B B IRZEI N 28 K, WFLIAS (i, Hofdnds
WP R AR T A LT 7 KO

HRT, s M B A 2RIy 1k A I S
BN R e P A I L e Bkl RO
P RO (- R B R U OV O AR i
R ST DR R A B oA v L R RS BRA
IS C YU E R R EE TR, N T
A RN b LK T B A R ) s B DS B A R AR BR TS e O, 4R
IR I R 4y, DRI T B A RE, TR A Ry A DG PRI
IR £ A A A SRR AR 1 W AR B, AR 2R T LA
AT 2 A ) E R, ARG SR P e ASOBOR 2 3 - E O I
TR, X 2017~2019 4RI M X A AR T FIE i 7k BEAL
FHECH 110 Xyt A7 1 11 Fhgs i W2 3 Ak 5% 57 A AG I
I3

2 MH5EREE

21 M ®

2017~2019 435 AERIITT 28 . AR L mEa . $hH .
Jeid . g eAE L PRI 6T RS 10 S IX A KR
A b R BEALA R I LIEC D % A A A S 7 R T R 2
FIIE 110 . Hob, BRALE Wk 82y, M W5k
28 1, =R Ak
2.1.1 HHREHSEERL

FLURRE S RAE KA G O IR 1 Ak 2,

£1 HESERENR

Table 1 Classification and collection of samples

®2 BXRESHER

Table 2 Samples collection and distribution by region

R EEE ﬁ ;
YW M I MK % I o ﬁ’
K K K K K K K K =2

K K

2017 5 5 5 5 5 5 5 5 5 5

2018 7 7 7 3 7 7 3 3 3 3

2019 1 1 1 1 1 1 1 1 1 1

FE b 20 KA H
ER BEREUDY
B4 LB 5 Wk NS LT
2017 50 40 10
2018 50 40 10
2019 10 2 8
it 110 82 28

22 UFE5I
22.1 MBEZE

Agilent 1200 series LC-MS/MS Triple Quad (QQQ)
6410B BRI BT FHAL (R [E 2 FE(E 24 ) 75 2K #k GX-274 14
1 T [ AH A2 LR B (38 [l R AR Hl ), 3K30 2 iy IR 25
DHL(EE Sigma /A ); Turbo Vap ILE & ¥k 46 1L (35 [E
Biotage 23 Hl); Millipore Q 2% 17K #L(3 E Millipore 2
Fl); BSAG623S T HLF K (55 £ Al i db 5t A R A H);
VX-200 Jiieis IR A HLAE R IKA 23 F]); S450H 75 s e
(f%5# Elma 23 wl).

222 &K A

Oasis HLB [EAHZEUNME(200 mg/6 cc, 32 [F Waters
INTED); SEB /K Millipore Q 47K 2 %e il 4 HIEE . HY
R (fa 3l 2, f8E MERCK /A#]); ZME(Eiga, #HE
TEDIA 2 H])

FrE & — 9 ¥ B (difloxacin, 98%) . i yb &
(sarafloxacin, 95%). B> A (enrofloxacin, 98%) . ik H# >
/i (danofloxacin, 99.7%). %3 A (lomefloxacin, 99.5%) .
B 3 1 2 (pefloxacin, 98%) .
99.6%) . i #. 7P & (norfloxacin, 98%) . M2 (oxolinic acid,
98%)(3 [E Sigma A Fl); FF I E (ofloxacin, 99.3%) . FH
4 (flumequine, 99.6%)(f% % Dr.Ehrenstorfer GmbH 2 A]).

2.3 RIRECH

Mcllvaine 2% A K 1000 mL 0.1 mol/L ¥ EERR VA
5 625 mL 0.2 mol/ L BRE _NEWIRA, ¥ pH =
4+0.05,

0.1 mol/L EDTA-Mcllvaine 2% i ¥i: FREX 60.5 g
R 2. — 48T 1625 mL Mcllvaine Z iz 1, 1R
a5,

7V VLA B R PR IS 2R B A R AR S R T
10 mL A 28 i b ) FF s e T ) B v 25 8 SR
TR 1000 pg/L HE RIRSARMEME IR, T 4 CHM T
IR
24 HMATRE

FREL 5.0 g WikAE st TR0, 40 mL 0.1 mol/L

N ¥ B (ciprofloxacin,
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EDTA-Mcllvaine 2% Wy %%, RIS 1 min, 35 °C##
PRI 10 min(P3R 2000 W)/ 2.0 10 min, B EER. 7
A 6 mL HEEF] 6 mL /KiG{k Oasis HLB BEAHZEIU/ME,
B 20 mL 50 EiEad A, 2 mL S%EH BKkE, 3
EWkpki, IhT, T 6 mL FPERED, WK, T8
WeHH 40 °C/AKIB AR 2T, FWILRRBIAH 10 mmol/L FH R
% 0.1%H BR-FEE90:10, VIV)ZERE 1 mL, 0.45 pm LT
U, TEEHLINAE

2.5 FRETLEdhZRVECH]
PR AR HE M AR S 10 mmol/L H iRk
0.1%F iR -FF E(90: 10, VYRR BEAL 1.25. 2.50, 5.00,

10.00, 25.00, 50.00 pug/L RINbRIETAEIL, TR FT)
¥ 5.0 g, A RIINA FIRARHE TAEMZ 1 mL, #2086 2.4 5k
5 — [ A TSR O
2.6 IUEFEEKEH
2.6.1 JRitkH

JRE S5 BB I (electron spray ionization, ESTY);
BEASURLE: 350 °C; THRAUNHE: 10.0 L/min; 2546 7): 40
psi; BAIEHLE: 4000 V; IE& 4, WX ZHK
J Wil (multiple reaction monitoring, MRM), 11 R4 i 2k
PUERMBIESEA 5 ng/kg INERER & 4 Z2 5 5 W Wil
(MRM) {35 B 431 0L 3% 3 FIE 1.

#z3 BIEREREZRNRITSH
Table 3 Mass spectrometry parameters of quinolones antibiotics
el {5 B2 15F 18] /min BB F(m/2) FEF(mz) TR HE/V i fE RV
TR A 3.99 400.2 356.2°/382.2 120 20/20
FUZORUD 3.95 386.2 342.17/299.1 110 15/30
AR 2 3.32 362.2 318.2"/261.1 110 15/25
)S87aUd 3.68 360.2 316.2°/342.2 120 20/15
By TRU 3.57 358.2 340.2/255.1 100 20/40
KRR 3.57 3522 265.17/308.2 100 15/20
X TRU 3.38 3342 290.2°/233.1 100 15/25
BN 3.41 3322 314.17/288.1 100 20/15
Wb A 3.30 320.2 302.17/276.1 100 20/15
TR s Y 4.43 262.2 244.1°/216.1 110 15/30
AR g 5.20 262.2 244.1°/202.1 110 15/35
TN ERET, HRNEEE T,
x10?  +MRM(400.2->356.2)std3-4002.d 3,991
1 ! o 1
m 5.0 F ” IR R
=
Z 25 f |‘ |I
0 E - L —— I S—
x10°  +MRM(386.2->342.1)std3-r002.d 3.948
1 l] 1
@ 2+ ” AU
~=E ||
0 k __.!_l'...____\_.__._._ ———— - — o~ ——————
«10°  +MRM(362.2->318.2)std3-r002.d 3302
1 AR A 1
g 17
T 0 : : : . : L . : : : : : . ; )

Bl 1
Fig.1

5 ng/kg MIATAE b 4 22 B ) €2 3% 1]

The multiple reaction monitoring chromatogram of with 5 pg/kg spike sample
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10> *+MRM(360.2->316.2)std3-1002.d 3.676
1 1
=z ;
5 5t N7 RN
E
x10° +MRM(358.2->340.2)std3-r002.d 3.567
1 b B 1
; oY RUY
= g
E
£ \
0 ‘.I"L""\-'\-r'—'— e —— e —— ) et e ———]
x10>  +MRM(352.2->265.1)std3-r002.d 3.569
1 W 1
: 5T
i ”| e
=3 | |
0 *—Il"‘-—r . mm—m s ma
x10? +MRM(334.2->290.2)std3-r002.d 3.375
4 H W 1
= L e
g i (S NS 3
E ||||_
o N
«10° | *MRM(332.2->314.1)std3-r002.d 3.411
! i R !
m 1t ‘ Npd:
5 |
& \‘
0F | L | | L ! | : R e — | ! )
0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 4.5 5.0 55 6.0 6.5 7.0 7.5 8.0 8.5 9.0
s} 6] /min
x10° | +MRM(320.2->302.1)std3-r002.d 3997
- . I' WD A 1
= |
0. - S R,
x10° | *MRM(262.2->244.1)std3-r002.d 4.431
. 5.205 .
4 %
= g [L A e
=
= . -
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 45 5.0 55 6.0 6.5 7.0 7.5 8.0 8.5 9.0
Fsf 7] /min
SR 15 pg/kg TIBRARE Y 22 520 335 ]
Fig.1 The multiple reaction monitoring chromatogram of with 5 pg/kg spike sample

2,62 E&iE&H

4,3 FE :-Waters ACQUITY UPLC BEH Cg(2.1 mmx
50 mm, 1.7 um); HEAEE:10.0 puL; FSIAH:A & 10 mmol/L
HEREE-0.1% M ER/K, B JyHIEE; JiE: 0.2 mL/min; FEiR:
40 °C. MEFEVRBLRLT L3R 4.

3 HRE5HR
3.1 FEARIMESEE R AR

LA DAk 45 0 1) 5 ok B DR B AR AR (), e THT AR 0

AbRONZ TR HERT 2R, SMRkE s, PL 3 f5EMEL(SN=
3)XF I AR b v B T SEAG: B (limiit of detection, LOD), L4
10 515 W HE X Rz A ¥k 833 B PR (limit of quantitation,
LOQ)., Fi# 5 A FEH, 11 Py g 27 R ik
1.25~50.00 pg/L 3 [ N 2B R AT 2456 R (r>0.999), %
TR Y 7 5K BR(LOD) N 0.10~0.50 pg/kg, &R
(LOQ)H 0.33~1.65 ng/kg.

3.2 FHEEYER
)25 IR ES N 5 pug/kg M 10 ng/kg A9 11 Flmds iz i b
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ARIRAPRERT, AT 3 WEFIE, sk 6 FiR,
S pg/kg FRETRIUKE T, W3k 11 Fhdsiaim2s it %
B S 24 [ R 85.3%~103.1%, AH XF bk #E i 22 4
1.4%~4.3%; £ 10 pg/kg bRAERIMACET, @ik 11 Al
WA HAE Z R IR 2R 85.4%~102.4%, X7 E

AF LRI HAE 28, A A M B S BT AE 3R R A
00y, KAl 00 AARMAGIE R L 7.

x4 BERRER

Table 4 Gradient elution program

{lii 2 (relative standard deviation, RSD)H 2.0%~6.6%. i} 31 )7 i [ /min Al% B/%
PET AT A, EE L. 0.00 % 10
3.3 WEINMEMEER 5.00 20 80
331 AKRER 6.00 20 80
16 2017~2019 4E SRR FERD 110 43, S — 55 ool 00 o
VR BRI E . ARV E . B E . R E . 8%
VR HRODR . RV I | VEVERR . T %0 >0 o
#=5 BIEHEMERNEMTER. FEKREROLOD). E2R@LOQ)
Table 5 Linear ranges, LODs and LOQs of quinolones antibiotics
EY LEMETE I/ (ug/L) EVEY:¥ AHOC R LOD/(ng/kg) LOQ/(ng/kg)
TR 1.25~50.00 Y=2144.7998X-1580.5902 0.9991
0.30 0.99
(ALY S 1.25~50.00 Y=259.6066X+203.6216 0.9992 0.20 0.66
AR 1.25~50.00 Y=1996.6278X-226.5637 0.9999 0.10 0.33
R AL 1.25~50.00 Y=2302.8382X-1229.5708 0.9998 0.20 0.66
B A 1.25~50.00 Y=2145.8386X-1248.9905 0.9998 0.20 0.66
BRI 1.25~50.00 Y=761.8300X+180.5041 0.9995 0.10 0.33
i RU ) 1.25~50.00 Y=431.2599%+0.3090 0.9999 0.10 0.33
RV 1.25~50.00 Y=1473.9928X-348.6415 0.9997 0.20 0.66
D R 1.25~50.00 Y=1812.6832X-625.5763 0.9999 0.20 0.66
W 1.25~50.00 Y=6945.6558X+3827.7813 0.9998 0.50 1.65
S5 FF s 1.25~50.00 Y=5893.6851X+640.3442 0.9997 0.10 0.33
6 UK RIEIEER Y EIUE (n=3)
Table 6 Recoveries and RSDs of quinolones in milk powder(n=3)
- JbREE 5 pg/kg JnFRE: 10 pe/kg
B/ % RSD/% B /% RSD/%
R A 86.6 1.4 85.4 22
Whivh 2 85.3 4.0 96.8 6.6
AR R 90.0 23 95.4 3.5
Rifib 2 95.7 2.4 97.2 2.9
oY TR 103.1 2.7 99.4 3.2
KRR 90.3 2.0 93.8 3.6
¥ RU 99.3 4.3 101.2 5.8
7SR 91.8 2.4 96.4 3.1
iR A 97.0 3.7 93.8 438
W s R 92.8 2.6 99.8 2.0
B g 96.6 3.0 102.4 3.8
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Table 7 Detection rates of quinolones in Shenzhen market milk
powder in different year

G PUERRNE RV BmBUhG RER%

2017 11 50 0 0
2018 11 50 0 0
2019 11 10 0 0
Gt 110 0 0

332 REVRE A8 BAE d L

AN RIS 05 453 A6 HE A7 000 B AN ) A 2 i s il B 2 R A
Woks A R 043 AN 2% 8 FNER 9 Fiw, e, 2017~2019
AEMORAE WAL LB UK 82 0y, B ESE YR 28 13, 15
A s T RS HTAE 2 o 1 BH ORI Hl DX T 5 0 R A T T 21
Pk Rk ARG DL R AT .

RS  FEMEIH ST BER

Table 8 Detection rates of quinolones in different types of milk

powder
Wik Rps FE S gy 6 tH Ky T tH /%
BLaly )L 7 Wk 82 0 0
PN R 28 0 0
A1 110 0 0

F9 TRMEEENE REHFR

Table 9 Detection rates of different kinds of quinolones in milk

powder

A Z Ak FESR B o 500y w2 /%
R R 110 0 0
TR 110 0 0
AR A 110 0 0
Bt R 110 0 0
BRI A 110 0 0
KED A 110 0 0
Fraib A 110 0 0
HNTD A 110 0 0
W R 110 0 0
W s IR 110 0 0
SR s 110 0 0

4 HiL51R

WA NATTAE TG K AN BT 5, A 054 o Ja ROJT
SERADLE H R, R H &, bid: Rk B R
(OB i 2 AR IR RS A 1 MR A 2 I SGTE  MEVT ST
A FRAE D BB NG 7 IR SO ) 25 N in E

WA DAL R LA S O T, PR, SRR RO T
A5 1A, BT RE A R ks i 2k R IR 52 v, Ok,
B A3 AE 7 B ARAE TR, R W A T ol i B i
VA TR 225, DL DR R H A 1T 5 i 1 05 o
PUAEREIRE . PiAERAR e S, HitBRAKREE ., B
TR 1A 32 45 A 7 T AR I B o

A 3 AT JLAE A W R T DL PR, A S B AL
R 3 58 349 78 P B TR I 17 3 00 38 1 o R Ay v s
W BT A: RAR A O, — BRI RS KO, 6B
DRI T 7 5 S &0y LA AR 3 38 W A 3 1A e A R e
B4 o AELAT R 056 0% 058 B s A = L B ) W, R ST R
W AR

N AR AR 5 R il b B AR AR R OR R E, O
WA =3 HSRE . WA 4 FiETF . B
e, B AR EL FRF A 77 2, #ES7 GMP . ISO & HACCP
R HIAR . RIS DA SRR FR S0, AT DA
AR I A AR, TSP R . AT
I 13 R g o W A RN B B A i e E M E 1L, ik
FHE PRV 2, BheR T RPUAE R, TR IR
WL WSRO A OCEIR, MR b DR T e,
W, R AT IN T R R, R R G, B kAR
B ARG, 5 ULRE AR ek us A RAE A K
AR T B, MRS LI, IHH R T A by
BIfEE, MR H AR RN . AHSEER TR R 134
P 2B 2 (o P o B fil FHSE R W 0 B, s o) 2R 4
BRI, TR R A D R b A R AR AT AR, R
SEAGIN 7 iR AT, FE ST R S R B AR AR B A B R I ik
AT S AR, PERARRAG I J A o i Jo et 2 479k T
B, ST AP RMERAT A, FRHE AR b5 T B,
ARAS b A4 B 02k 28 0 AR Wit i 1T 3, GRAIE K il
B4,
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