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Abstract: A method for identification and qualification of Chloramphenicol, Florfenicol and Thiamphenicol residues in aquatic product
was developed with the internal standard method and micro pre-processing method, which could avoid the solid phase extraction steps. The
limit of quantization (LOQ) of Chloramphenicol, Florfenicol and Thiamphenicol residues were 0.05 ng/mL, 0.5 ng/mL and 0.7 ng/mL,
respectively, with a recovery ranged from 80 to 120%. And the corresponding concentration of the three compounds were within range of
0.05~1.2 ng/g, 0.5~20.0 ng/g and 0.7~28.0 ng/g, respectively, showing a good linear relationship between peak area ratios and correlation

coefficient. The method were simple, fast and efficient, which can meet the needs of determination and quantization of related compounds in

aquatic foodstuffs.
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Table 2 Transitions of Chloramphenicol, Thiamphenicol,
Florfenicol and d5-Chloramphenicol for confirmation,
quantification and other parameters
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ED *1) AR TGS CRIRE S5 2 mM F=
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Fig.2 Full scan product ion spectra of CAP-d5

HINE R 5+~ CpHisOsNCLS, 4 F &N
355.0. #ARJEE TN CoH,ONCLSF, 4 F&EN
357.0

K3 R 4 73Rl IR R . SR EE T T4
BREE, BT TR R0 S S0
B8 2L m/z 354.1. 356.0 1N LR PR L&
VIR 1, RN AR T3 T 208 nvz

185.0. 227.0. 290.0, %AJEHE N m/z335.9. 227.0,
185.1, 4T B ¥ HIF o EE AL BN T4, AL
HEFE m/z 185.0. 3359 fENHINER . HACHENE
HET

Intensity/cps

2.8e7
2.6e7
2.4e7
2.2e7
2.0e7
1.8e7
1.6e7
1.4e7
1.2¢7
1.0e7
8.0e6

6.0e6

145.0

185.0

240.1
227.0
|

270.1

290.0

354.1

4.0e6
26.!

209.0 281,
2.0e6 {119.0120¥34 1 168918]0 = 2121 2520 .
1 e 11972 |[2202238.1|2°3:1264.0)

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

m/z

E 3 BMEBERNFEFERG
Fig.3 Full scan product ion spectra of Thiamphenicol
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Fig.4 Full scan product ion spectra of Florfenicol
23 AR
231 BEEEGEN

AHIF TR ZIERK P RE R LG IR T 1%,
iR PNERNRTINE R 5REALT T
RO, IXFEAMUR AN R AR, T HaeE e T
B A I E N AR PO MR . &G Z AT
IR 3R B AR L R

BT IR AR, BRWEERRNER, &5
FECHFERIpHAE ZE 7 LUBOR . i skge R I, iah
FHEIpHAE XS 25V AT IR G, RIHIEIE I 418
HE P LAZZpHIE,  BCEAN R ZRAE T IR .

FiAh, BRI LB RT LA H AR AL S i e
MIE GRS . HRSIEER. fEeE. H
IR 5 PR RIS i s, WEI5-8.

1851 2181

85



MK EmBHL

Modern Food Science and Technology

2007, Vol.23, No.10

Intensity/eps  Intensityleps  Intensity/cps

Intensity/cps

1970
1000 -

1970
1000 A

710
500 1

430

(o] o

(o] o

321.0/152.0 6-04
3.083.133.47.3.54 3.84.3.93_4.18 4.69__4.84 5.06 _ 5.55_ 573 6.356.55_.6.66 7.02_7.43.7.53  7.93_
30 3.5 40 4.5 5.0 5.5 6.0 6.5 7.0 755
Time/min
6.04
321.0/256.9

4.64
3063.13 3.353.553.76 405 437 404472 5.23 543 S.78

6.376.57 6.87 7.16 7.277.587.76

3.0 3.5 4.0 4.5 5.0 5.5 6.0
Time/min

6.06
321.0/194.0

3.06y 3.233.293.63 3.944.13 4.37 4.584.764.826.145.35 5.485.81

6.5 7.0 7.5

6.52. 6.676.877-97 7.30 7.61 7.85

(0]

3.0 3.5 4.0 4.5 5.0 5.5 6.0
Time/min

6.08
321.0/175.8

4.65

4.13 _4.24
4.5

4.89 5.14 545 502
5.0

Time/min

Bl 5 SBERENITERIIEFERTRE

3.023.333.403.593-79
3.0 3.5 4.0

5.5 6.0

6.5 7.0 75

6.45.6.55 .6.717.147.457.53 7.89
6.5 7.0 7.5

Fig.5 Selected ion chromatograms of sample with CAP
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Fig.6 Selected ion chromatograms of sample with d5-CAP
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Fig.8 Selected ion chromatograms of sample with Florfenicol
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Table 3 Five adding levels of Chloramphenicol, Thiamphenicol,
Florfenicol and d5-Chloramphenicol(ng/g) and the correlation
coefficient gained by LC-MS/MS

KA "
2R FEES ¥4
1 2 3 4 5
d5-2E#% 20 20 20 20 20 —
2EE 0.05 0.0 050 1.00 200 09993
AR E 05 10 20 100 200  0.9993
wRaEE 07 14 28 140 280  0.9991

LRMAEI, [ER. BARE. HNEER=
TR E TR R AR A T AR EUAE (254
HITHAY/AS- BRI 2 RIFIIZIER R PR
RIREEX (ng/g) NBAER, WEIARELY AALDR, %2
HbRAEI 2, KINLMRRRLF, MR RBIYEH
0.9990LA |, TEW3.

HER. WAEE . HIRAERAEER (LOD).
EER (LOQ) EW.%4:
x4 SBR AXRE. PNSERVEMR (LOD) FHRIK

EEFR (L0Q)  EAfiI: ng/mL
Table 4 Limit of determination(LOD)and limit of
guantitation(LOQ) of Chloramphenicol, Thiamphenicol and

Florfenicol
4 AR MR s a8
AE% 0.15 0.05
ARRE 1.5 0.5
FRAFE 2.1 0.7
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Table 5 The recovery of three adding level of Chloramphenicol, Thiamphenicol and Florfenicol in fish and precision

, AEFE/(ng/g) FREZ/(ng/g) AFRF/(ng/g)
R
0.10 0.20 0.50 7.0 14.0 28.0 5.0 10.0 20.0
120.6 92.2 108.4 102.7 86.4 85.0 105.3 81.1 80.7
124.5 96.6 104.3 98.1 85.7 912 108.9 95.6 82.9
=%
109.8 98.5 95.5 97.7 84.3 78.6 121.0 81.9 79.4
125.5 1142 95.5 78.8 86.4 745 107.7 88.6 88.2
T I41E/% 120.1 100.4 104.0 943 85.7 82.3 110.7 86.8 82.8
RSD/% 6.0 9.6 5.7 112 1.1 8.9 6.4 78 4.7

*ko6 SEBR. AXRE. PNEEREMNAP=FKEKEHEWERIGERE
Table 6 The recovery of three adding level of Chloramphenicol, Thiamphenicol and Florfenicol in fish and precision

‘ AEF/(ng/g) FRE %/ (ng/g) AARHE (ng/g)
K
0.10 0.20 0.50 7.0 14.0 28.0 5.0 10.0 20.0
121.6 106.4 108.0 101.0 101.4 91.8 104.7 103.5 87.7
108.8 98.5 106.7 109.6 76.9 86.7 106.0 92.1 89.0
ECE /%
113.7 119.6 101.6 83.0 99.3 735 95.1 128.1 93.8
128.4 104.4 116.1 75.9 91.8 952 95.6 122.8 106.6
A /% 118.1 107.2 108.1 92.4 923 86.8 100.4 111.6 943
RSD/% 73 83 5.7 16.9 12.0 1 5.8 15 5.6
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