6 2 Vol. 6 No. 2
2015 2 Journal of Food Safety and Quality Feb. , 2015

RO, F A R, WA, AW E O, s

( , 671000)
% ZE Bm V2P
, &R :0.25~20.0 pg/L,
0.999, 0.01 pg/kg, 0.1 pg/kg, 0.5 2.5 5.0 ug/kg,
82.2~103%, 81.8~108%, 67.6~104%, RSD<10% 45ip

KEIA: ; ; ; ; -

Determination of chloramphenicolsresiduesin milk and dairy products by
high performance liquid chromatogr aphy-tandem mass spectrometry

ZHANG Yan', XU Xing, SHU Ping, KAN Hai-Xun, ZHAO Yan-Na, LI Ying, BAO Hong

(Dali Sate Comprehensive Technical Inspection Center, Dali 671000, China)

ABSTRACT: Objective A high performance liquid chromatography-tandem mass spectrometry
(HPLC-MS/MS) analysis method was established for simultaneous determination of chloramphenicol,
thiamphenicol and florfenicol in milk and dairy products. Methods The sample was extracted with
acetonitrile and degreased with saturated acetonitrile n-hexane. Mobile phase was methanol and water. The
identification and quantification of chloramphenicols residues were carried out by MS/MS in negative
electrospray ionization (ESI) and multiple reaction monitoring (MRM) mode. Using isotope internal standard
quantitation of chloramphenicol, thiamphenicol and florfenicol by external standard method for quantitative.
Results The calibration curve showed a good linearity in the range of 0.25~20.0 ug/L with the correlation
coefficient r*>0.999. The detection limit was 0.01 pg/kg. The quantification (LOQ) limit was 0.1 pg/kg. The
average recoveries of chloramphenicol, thiamphenicol and florfenicol spiked at 0.5, 2.5 pg/kg and 5.0 pg/kg
levels in different matrix were 82.2%~103%, 81.8%~108% and 67.6%~104%. The relative standard deviations
were less than 10%. Conclusion This method is simple, effective and sensitive, and it is suitable for the
determination of chloramphenicol, thiamphenicol and florfenicol in milk and dairy products.
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2003/181/EC

0.3 ng/kg,
[3]
481 2013
[9,10]
[3] [71
[3]
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>

, 20%(Vv:v)

>

2 #MRIERE
21 UEFE5HF

UFLC ( ); API3200
( AB ); TG16-WS (
); Diret-Q5
( Milipore); MTN-2800W (
); AS20500BDT
( );
( IKA); 0.22 pm(

); Research® plus 10~1000 pL
( Eppendorf)

( Merck);
( «C )
); (
99.5%, Dr. Ehrenstorfer ); (
-Ds) 100 ng/pL( Dr.

Ehrenstorfer )

22 NS|/EMH
22.1 &Lt
Shim-Pack FC-ODS 75 mmx4.6
mm; : 0.3 mL/min; 140 C; : 5 uL;
+ 1.

B

*® 1 BEEAEE 5

Tablel Gradient elutionratio

(min) (mL/min) A (%) B (%)
0.00 0.3 75 25
1.00 0.3 20 80
6.00 0.3 20 80
6.50 0.3 75 25
10.00 0.3 75 25

222 REFMH
: (ESD);
(1S): -4500 V;
(CUR): 30 psi;
(TEM): 550 C;
(CE) (CXP)
(EP) (DP) 2

(MRM) ~ ;
(GS1): 60.0 psi;
(GS2): 70 psi;
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*k2 SEX BNER. 2PNER. ARESZNRIZEN. EEBFIRESEEN
Table2 Chloramphenicol, thiamphenicol, florfenicol, deuterated chloramphenicol mass spectrometry qualitative,
guantitativeion pair and reference conditions

(m/2) DP EP CEP CE CXP
320.900/151.900* =31 -8 -33 -21 -15
320.900/176.000 =31 -8 -33 -21 -15
320.900/256.900 =31 -8 -33 -11 -23
353.900/185.000 -34 -8 -24 =31 =22
353.900/227.200 -34 -10 -24 -25 -28
353.900/289.900* -34 -10 -24 -10 -30
355.900/184.900 -31 -10 -25 -32 -17
355.900/336.000% -31 -10 -25 -17 -34
326.100/157.000* =31 =7 =32 =22 -16
326.100/262.000 =31 =7 =32 -17 -16
23 HREIALIE 100 pg/mL.
2.3.1 AARAL 3 Z£B5ip
5¢g 50 mL , 50
uL 100 pg/L , 10 31 #HmardEREENML
mL lg , 1 min, s
10 min, 8000 r/min 10 min, , ,
20 mL , 10 mL . ,
, 50 C 3 ,
mL, 3 mL 3, , , 20%
, 50 C ) , )
20%(V:v) 1.0 mL,  0.22 pm ,
232 3L # 15 mL
2 g 50 mL , 50 10 min, ’ ’
uL ( -Ds5)100 pg/L ,
23.1 o | C
) Cis
24 RAERIRIHIE ,
0.0010 g )
10 mL , (2481 ,
100 pg/mL , ,
1.0 ug/mL -Ds ,

20%(V:v) 100 ng/uL
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3.2 GBIELEHEREF 3 woEBRRRERE. EAFREREXRER
48] Table3 Standard solution retention time, the regression
’ (50:50=vv) equation and correlation coefficient
(50:50=v:v)
> , RT(min)
R 4.73 Y=1.11x10°X+194  r=0.9998
, 4.95 Y=2.12x10°%X+210  r=0.9992
5.27 Y=1.49X+0.0843 r=0.9992
, 25:75
1 min 80:20 6 min, 35 EMEFEEEIR
) ) 5¢g 2g 6
, 0.5 2.5 5.0 pg/L
, 4
N \ MRM 2,3 4
33 RIBEHEMILE ( )
0.5~5.0 pg/L ,

UFLC-API3200 ) 88.3%~103%,

: 81.8%~108%, 67.2%~104% ,
RSD 10%
34 FIEMEMTEE KX

36 R
1025 05 1.0 25 50 10.0 20.0 pg/L

B E

3 3 , 0.25 pg/L , SN 3(
0.25~20.0 pg/L 4) 0.5 pg/kg SN
(MRM) 1 3 ,
0.25 pg/L 0.01 pg/kg, 0.1 pg/kg

= TIC of -MRM (10 pairs): from Sample 4 (std-0.5ppb) of 2012_09_02.wiff (Turbo Spray) Max. 3820.0 cps.

3800 5.26
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Fig. 1 TIC of MRM chromatogram of standard solution
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&4 FLH G T AR EYER R X AR R ZE (n=6)

Table4 Therecovery and RSD of different samples (n=6)

(neg/ke)

% RSD% % RSD% % RSD%

0.5
1.0
5.0
0.5
1.0
5.0

93.8-102 2.5 81.8-101 3.7 74.2-92.6 59
88.3-103 7.9 82.6-108 6.3 68.4-98.4 7.8
89.2-104 6.7 84.2-91.5 9.5 67.6-92.8 3.5
90.3-97.4 8.6 82.9-94.2 7.9 74.2-95.3 4.6
85.1-102 9.3 87.3-98.2 3.5 68.4-98.4 6.4
91.0-101 8.9 84.5-98.2 4.6 67.6-97.3 5.1

Intensity, cps

= XIC of -MRM (5 pairs): 320.900/151.900 Da ID: LMS 1 from Sample 10 (SP2012-3358) of 2012_10_24.wiff (Turbo Spray) Max. 90.0 cps.
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Fig. 2 Multiple reaction monitoring (MRM) of the blank sample in milk and dairy products

= XIC of -MRM (10 pairs): 320.900/151.900 Da ID: LMS 1 from Sample 45 (milk 17) of 2012_09_03.wiff (Turbo Spray) Max. 1.1e4 cps.
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1.0
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5.26
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3 (MRM)

Fig. 3 Multiple reaction monitoring (MRM) of adding standard material in milk and dairy products
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Intensity, cps

Intensity, cps

Intensity, cps

= XIC of -MRM (10 pairs): 353.900/185.000 Da ID: TPN 1 from Sample 2 (std-0.25ppb) of 2012_09_03.wiff (Turbo Spray) Max. 260.0 cps.
260 . 4.74

230 | S/N|=25.5
Peak Int.(Subt.)=2.6e+2

Ymax=1.0e+{l cps Ymin=0.0e+0 cps

It e e B B

[=lelelelelelwlelwl el el el ] o] el el el e Tt

Time, min

= XIC of -MRM (10 pairs): 355.900/184.900 Da ID: FLF 1 from Sample 2 (std-0.25ppb) of 2012_09_03.wiff (Turbo Spray) ~ Max. 240.0 cps.
4.96
S/N|=23.5
Peak Int.(Subt.)=2.4e+2

-0.2
Ymax=1.0¢+] cps Ymin=0.0e+0 cps

—
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= XIC of -MRM (10 pairs): 320.900/151.900 Da ID: LMS 1 from Sample 2 (std-0.25ppb) of 2012_09_03.wiff (Turbo Spray) Max. 970.0 cps.

950 E 5.27
900
850 £ S/N|=96.5
800 E
750 E Peak Int.(Subt.)=9.7e+2
700 E .
650 E Ymax=1.0et]cps Ymin=0.0e+0 cps
600 £
550 B
500
450 F
400
350 £
300 E
250 E
208 -
150 £

100 E -3.71 f
50 — Noibe - {
05 1.0 15 20 25 30 35 40 45 50755 60 65 70 75 80 85 9.0 95

Time, min

224

4 0.25pg/L
Fig. 4 The signal-to-noise ratio of 0.25 pg/L standard solution ofchloramphenicols residues
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3.7 EPREEmRINE N
SERRAE AR E 4 7
, 200 ,
20 ] ]
, 0.1~604 ng/kg , ’
5 s
m XIC of -MRM (10 pairs): 320.900/151.900 Da [D: LMS 1 from Sample 28 (20) of 2012_09_03.wiff {Turbo Spray) Max. 2980.0 cps.
2980 5.27
2800
2600
2400 -
w 2200
5 2000
2 1800
5 1600
=
— 1400 -
1200 |
1000 | |
800 ‘
600 1
400 + ||
2001 312 482 g'g ;\"'
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Fig. 5 Chloramphenicol positive samples multiple reaction monitoring (MRM)
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