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Analytical Performance
of the Spark UHPLC System

Using Sulfonamides as
a Model Analyte Class

Overview

Liquid chromatography plays a critical role in
pharmaceutical, food-safety, and
environmental laboratories, where analytical
precision directly affects regulatory
compliance and data reliability. In this
evaluation, a UHPLC system equipped with the
Nexas autosampler, SPHI299 pump, Sirocco

. . column oven, and UV detector was assessed

— =" i 3 using sulfonamides as a representative
analyte class.

Sulfonamides are among the most frequently
monitored veterinary drug residues in food
products, and their structural similarity makes
them analytically demanding. These
characteristics, combined with their regulatory
relevance, make sulfonamides a meaningful
model for evaluating UHPLC performance. The
system demonstrated stable retention times,
baseline-resolved separation of Six
sulfonamide = compounds, and  highly
reproducible peak areas across ten replicate
injections.




Sulfonamides as a Model Analyte Class

Sulfonamides are synthetic antimicrobial agents used in human medicine, veterinary

practice, and agriculture. Their widespread application has resulted in strict regulatory limits
for residues in food products, environmental waters, and pharmaceutical formulations.
Analytical laboratories therefore require LC systems capable of resolving compounds that

share a common p-aminobenzenesulfonamide core but differ only in subtle structural

maodifications (1). These similarities make chromatographic separation particularly sensitive
to retention time stability, column temperature control, and flow rate precision.

Beyond their structural similarity, sulfonamides
are analytically relevant because they represent
a class of compounds that must routinely be
quantified at low concentrations in complex
matrices (2). Their regulatory importance,
combined with their chromatographic behavior,
makes them a suitable and scientifically justified
model analyte for evaluating UHPLC performance.

A system that can reliably separate and
quantify sulfonamides under gradient
conditions is generally well suited for a broad
range of applications.

The UHPLC method parameters are summarized
in Table 1.

Parameter Value
Sample 50 ppm total sulfonamide mix in 5% acetonitrile in water (from 1000 ppm
stock sulfadiazine, sulfamerazine, sulfamethazine, sulfamethizole,
sulfadimethoxine, sulfaclozine sodium in acetonitrile)
Wash 95% LC-MS water [/ 5% ACN + 0.1% TFA
Column ZORBAX RRHD StableBond C18, 2.1 x 100 mm, 1.8 um (Agilent PN 858700-902)
Mobile phase Pump A: LC-MS water + 0.1% TFA
Pump B: Acetonitrile + 0.1% TFA
Flow rate 0.300 mL/min
Gradient Min A B
00.00 95% 5%
01.00 95% 5%
19.00 75% 25%
20.00 75% 25%
Stop Time 30 min
Injection Volume 5pL
Detection 260 nm
Sample temperature 10°C
30°C

Column temperature

Table 1: UHPLC method parameters for sulfonamide analysis
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mixture
chromatographic
precision. The overlay of all chromatograms
showed consistent peak shapes and complete
baseline separation of all
across
remained tightly clustered,
showed minimal

Results

injections of the sulfonamide
analyzed to evaluate
stability and autosampler

replicate
were

six sulfonamides
Retention times
and peak areas
indicating stable

the full sequence.

variation,

The calculated RSD values for peak area and
retention time are summarized in Table 2. Peak
area RSDs ranged from 0.2% to 0.23%, while
retention time RSDs ranged from 0.05% to 0.25%.
These values fall well within typical acceptance
criteria for quantitative UHPLC analysis and
demonstrate excellent system reproducibility for
trace-level quantification. The low retention time
variability further confirms the thermal stability of

Figure 1: Chromatogram sulfonamide mix overlay n =10

pump performance, precise injection volumes, the Sirocco column oven and the flow
and effective temperature control. consistency of the SPH1299 pump.
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The combination of structural similarity among
sulfonamides and their requirement for precise
quantification makes them particularly suitable
for evaluating UHPLC performance. Their
chromatographic behavior is sensitive to subtle
variations in flow, temperature, and injection
precision, meaning that consistent results across
multiple injections provide strong evidence of
overall system robustness.

Compound Sulfadiazine Sulfamerazine Sulfamethazine

Sulfamethizole [ Sulfadimethoxine Sulfaclozine

Peak Area

RSD 0.21% 0.23% 0.12%
Retention
time RSD 0.25% 0.23% 0.23%

Table 2: Peak area and retention time RSD sulfonamide mix n =10

0.16% 0.19% 0.22%

0.17% 0.06% 0.05%
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Conclusion

The UHPLC system equipped with the Model 870
autosampler, SPH1299 pump, and Sirocco column
oven demonstrated robust and reproducible
performance in the analysis of sulfonamides. The
systemm delivered stable retention times,
consistent peak shapes, and reliable
quantification across ten replicate injections.
Because  sulfonamide  analysis  integrates
structural similarity, regulatory relevance, and
sensitivity to chromatographic conditions, it
serves as a meaningful and scientifically justified
model for evaluating UHPLC performance under
routine laboratory conditions. These results
support the suitability of the Spark UHPLC system
for laboratories in pharmaceutical, environmental,
and food-safety sectors that require dependable,
high-precision liquid chromatography.
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	Sulfonamides as a Model Analyte Class
	Sulfonamides are synthetic antimicrobial agents used in human medicine, veterinary practice, and agriculture. Their widespread application has resulted in strict regulatory limits for residues in food products, environmental waters, and pharmaceutical formulations. Analytical laboratories therefore require LC systems capable of resolving compounds that share a common p‑aminobenzenesulfonamide core but differ only in subtle structural modifications (1). These similarities make chromatographic separation particularly sensitive to retention time stability, column temperature control, and flow rate precision.
	Beyond their structural similarity, sulfonamides are analytically relevant because they represent a class of compounds that must routinely be quantified at low concentrations in complex matrices (2). Their regulatory importance, combined with their chromatographic behavior, makes them a suitable and scientifically justified model analyte for evaluating UHPLC performance.
	A system that can reliably separate and quantify sulfonamides under gradient conditions is generally well suited for a broad range of applications.
	The UHPLC method parameters are summarized in Table 1.
	Parameter
	Sample
	Wash
	Column
	Mobile phase
	Flow rate
	Gradient
	Stop Time
	Injection Volume
	Detection
	Sample temperature
	Column temperature
	Value
	50 ppm total sulfonamide mix in 5% acetonitrile in water (from 1000 ppm stock sulfadiazine, sulfamerazine, sulfamethazine, sulfamethizole, sulfadimethoxine, sulfaclozine sodium in acetonitrile)
	95% LC-MS water / 5% ACN + 0.1% TFA
	ZORBAX RRHD StableBond C18, 2.1 × 100 mm, 1.8 µm (Agilent PN 858700‑902)
	Pump A: LC-MS water + 0.1% TFA
	Pump B: Acetonitrile + 0.1% TFA
	0.300 mL/min

	Min
	00.0001.00
	19.00
	20.00

	A
	95%
	95%
	75%
	75%

	B
	5%
	5%
	25%
	25%
	30 min
	5 µL
	260 nm
	10 °C
	30 °C
	Table 1: UHPLC method parameters for sulfonamide analysis




	Results
	Ten replicate injections of the sulfonamide mixture were analyzed to evaluate chromatographic stability and autosampler precision. The overlay of all chromatograms showed consistent peak shapes and complete baseline separation of all six sulfonamides across the full sequence. Retention times remained tightly clustered, and peak areas showed minimal variation, indicating stable pump performance, precise injection volumes, and effective temperature control.
	The calculated RSD values for peak area and retention time are summarized in Table 2. Peak area RSDs ranged from 0.12% to 0.23%, while retention time RSDs ranged from 0.05% to 0.25%. These values fall well within typical acceptance criteria for quantitative UHPLC analysis and demonstrate excellent system reproducibility for trace-level quantification. The low retention time variability further confirms the thermal stability of the Sirocco column oven and the flow consistency of the SPH1299 pump.
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	Figure 1: Chromatogram sulfonamide mix overlay n = 10



	The combination of structural similarity among sulfonamides and their requirement for precise quantification makes them particularly suitable for evaluating UHPLC performance. Their chromatographic behavior is sensitive to subtle variations in flow, temperature, and injection precision, meaning that consistent results across multiple injections provide strong evidence of overall system robustness.
	Compound
	Peak Area
	RSD
	Retention
	time RSD
	Sulfadiazine
	Sulfamerazine
	0.21%
	0.23%
	0.25%
	0.23%

	Sulfamethazine
	0.12%
	0.23%



	Table 2: Peak area and retention time RSD sulfonamide mix n = 10
	Sulfamethizole
	Sulfadimethoxine
	0.16%
	0.19%
	0.17%
	0.06%

	Sulfaclozine
	0.22%
	0.05%
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	Conclusion
	The UHPLC system equipped with the Model 870 autosampler, SPH1299 pump, and Sirocco column oven demonstrated robust and reproducible performance in the analysis of sulfonamides. The system delivered stable retention times, consistent peak shapes, and reliable quantification across ten replicate injections. Because sulfonamide analysis integrates structural similarity, regulatory relevance, and sensitivity to chromatographic conditions, it serves as a meaningful and scientifically justified model for evaluating UHPLC performance under routine laboratory conditions. These results support the suitability of the Spark UHPLC system for laboratories in pharmaceutical, environmental, and food‑safety sectors that require dependable, high‑precision liquid chromatography.
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