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Sulfonamides and quinolones are common synthetic antibiotics.
Because of their effectiveness and low cost, they are widely
used in livestock and aquaculture. The extensive use and large
dosage leads to the presence of residues, which is a serious
health concern. Ingestion of these antibiotics, by any means, will
lead to accumulation in the human body. Sulfonamide residues
will destroy the body’s hematopoietic functions, and quinolone
residues are potentially carcinogenic and genotoxic. This
presents a significant health safety hazard for the population.

China has clear requirements for the limits of sulfonamides and
quinolones in aquatic products. Therefore, aquatic products must
be tested for these two types of drug residues. Many products
require testing, and the requirements are rigorous. The basis of
existing sulfonamides detection in China is Ministry of Agriculture
1025-23-2008, with a quantification limit of 0.5 pyg/kg. The basis
of quinolone detection is GB 20366-2006, with a quantification
limit of 1.0 pg/kg. Both of these drugs are addressed by Ministry
of Agriculture Announcement No. 1077-1-2008, which requires a
quantification limit of 2.0 pg/kg.
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Figure 1. Representative chromatography of various substances
extracted from fish substrate at a concentration of 1 ug/kg

Here, an accurate, quantitative method for the simultaneous
analysis of sulphonamides and quinolones was established on
the SCIEX Triple Quad™ 3500 LC-MS/MS System, to meet the
specific regulation requirements. The method provides a quick
and simple solution to the problem of sulfonamide and quinolone
residues in aquatic products.

Key Feature of method

e Highly sensitive: the quantification limit for sulfonamides and
quinolones is 0.1 pg/kg, which is 5 times lower than the limit
required by Ministry of Agriculture 1025-23-2008, 10 times
lower than the required limit for quinolone in GB 20366-2006,
and 20 times lower than the limit required by Ministry of
Agriculture Announcement No. 1077-1-2008

e The method extraction recovery rate is in the range of 70%-
120%, showing the accuracy and reliability of actual sample
detection
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Methods

Table 1. Nitrofuran metabolites and isotope internal standard mass

Sample Preparation: Weigh 2.5 g of homogenized fish sample spectrometry parameters.

in a 15 mL centrifuge tube. Add 5 mL of 5% percholoric acid and

Compound Q1 Q3 DP CE
vortex for 1 minute. Centrifuge at 10,000 rpm for 10 minutes.
Purify all the supernatants by SPE. Dry the eluent with nitrogen. Sulfamethazine 2791 186.1 60 z
Reconstitute the samples in 0.5 mL methanol/water = 1/9 (v/v) 156.0 60 27
before performing LC-MS/MS analysis. 156.1 70 30
Sulfadoxine 311.1
Chromatography: Separation was performed using the 108.2 70 37
ExionLC™ System and a Phenomenex Kinetex C18 column 156.1 70 28
(50%3.0 mm, 2.6 um) and a flow rate of 0.4 mL/min. Column Sulphadimethoxine 3111 218.0 20 o8
temperature of 40 °C and an injection volume of 20 pL.
156.0 65 22
Sulfamethoxazole 254.1
Table 1. Chromatography. 108.0 65 36
: : 156.0 60 19
Time (mins) % A % B Sulfabenzamide 277.1
108.0 60 32
0.0 97 3
156.0 80 24
11 97 3 Sulfaquinoxaline 301.1
108.0 80 36
3.5 70 30
230.1 95 33
4.5 70 30 Trimethoprim 291.1
123.1 95 34
6.4 25 75
156.0 90 27
6.46 5 95 Sulfaphenazole 315.0
108.0 90 40
8.2 5 95
265.0 80 33
8.21 97 3 Lomefloxacin 352.0
308.1 80 28
9.5 97 3
215.0 68 18
Mobile phase A: water + 0.1% formic acid Nalidixic acid 233.0
Mobile phase B: methanol + 0.1% formic acid 187.0 68 34
244.1 77 23
Flumequine 262.1
Mass spectrometry: MS analysis was performed on the SCIEX 202.1 " 42
Triple Quad 3500 System using an ESI source operated in
positive ion mode.
Results

lon source parameters were:

Chromatography was developed to separate sulfonamides and
quinolones using a 9.5 min run time (Figure 1). Concentration

e Curtain gas (CUR): 20 psi curves were generated and each substance demonstrated good
e GS1:50 psi linearity between 0.1-10.0 pg/kg (r > 0.99), ensuring accurate
quantification (Figure 2, top). Statistics for the concentration
curves showed very good reproducibility, the method had %CVs
of 5.73 at a concentration of 0.1 pg/kg (Figure 2, bottom).

e IS voltage (ISV): 5500 V

e GS2: 60 psi
e Source temperature TEM: 550 °C

e Collision gas CAD: 9 psi
The extraction recovery rate was also evaluated. Under the
conditions of this method, the extraction recovery rate of the 11

compounds is 71.2%-116.4% (0.25 pg/kg).
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Table 3. Extraction and recovery rate of sulfonamides and

L retye2 5 g :
9 Gtk Sy =2 56365 + 02 165 <0909 (va'gmngmnm 2 qul nolones.
 Caationor Qferimetoine 1y =ASEG72e5 + ST =09%0%) (it 1/
@ Gitrationfor 7. (r=0996) (weighting 1/x'2)
@ Cdibration for Quifeberzaride 1y =751706e4x + 1008 12152 (r=099198) (weighting 1/x'2) . 0
ibrati 11 X+ r=( ting 1
& Sl Syt 155 BRSO ey 1) Compound Extraction recovery rate CV%
0 Cultrtonfor fpheneacle f:y =56156704 x + 1525 16649 1 =09044) (weghing 1/'2)
0 Cdibration for Lomefloacin 1: y = 3855158 x +-330.21510 (r = i 1/ -
0 Grgink N yy=zmssi+mamg(v:ws;v(fg;?rg 17?2 Sulfamethazine 71.2 5.0
@ Cdibration for Alurrecuin 1: y =1.20976e5x +- 177554318 (r =099413) (weighting 1/x'2)
e .
Sulfadoxine 84.6 3.2
Sulphadimethoxine 92.8 0.9
Sulfamethoxazole 92.8 0.9
Benzosulfonamide 87.2 3.3
§ Sulfaquinoxaline 91.4 1.5
Trimethoprim 90.1 51
Sulfapyrazole 93.8 5.5
Lomefloxacin 116.4 2.5
Nalidixic acid 106.9 15
Flumequine 116.2 5.1
l Row C Name | Actual C: Num. Values Mean Standard Deviation Percent CV
y 1 Sulfamethazine 1 0.1000 3of3 0.1000 0.0051 508
BB Sulfadoxine 1 0.1000 3of3 0.1000 0.0057 573
BE Sulfadimethaxine 1 | 0.1000 3of3 0.1000 0.0045 447
4 Sulfamethoxazole 1 | 0.1000 3of3 0.1000 0.0045 447
5 Sulfabenzamide 1 0.1000 3of3 0.1000 0.0055 553
e Sulfaguinoxaline 1 0.1000 3of3 0.1000 0.0032 322
17 Trimethoprim 1 0.1000 3of3 0.1000 0.0044 437
k] Sulfaphenazole 1 0.1000 3of3 0.1000 0.0026 364
BE Lemefloxacin 1 0.1000 3of3 0.1000 0.0043 477
B Nalidixic acid 1 0.1000 3of3 0.1000 0.0028 378
BBEL Flumeguin 1 0.1000 3of3 0.1000 0.0029 288

Figure 2. Linear curves of sulfonamides and quinolones.
Reproducibility results of sulfonamides and quinolones in fish substrate
(0.1 pg/kg) are shown.

Conclusions

Here, a set of LC-MS/MS methods were developed for the
detection of 11 sulfonamides and quinolones in aquatic products
using the SCIEX Triple Quad 3500 System. This solution fully
meets the requirements of the existing GB method detection
standards. The method has simple and rapid sample processing,
high method sensitivity, and demonstrates accurate
guantification, from sample preparation to LC-MS/MS.
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