
Introduction

For separations containing ionizable compounds, temperature is a simple tool
that can effectively increase separation selectivity and, therefore, resolution. For
peptides and proteins, noted peak shifts with increased or decreased tempera-
ture may be more significant than those observed with more time consuming
mobile phase modifications. Since ZORBAX Poroshell 300SB columns are stable
at temperatures up to 90 °C at low pH, these columns not only provide ultrafast,
high resolution separations, they also offer the opportunity to use temperature
to assist in optimizing resolution of these bioseparations.

Results

Figures 1 through 3 show overlayed chromatograms for eight proteins, varying in
molecular weight from 3 to 45 kDa, and including insulin, glucagon, and glycosy-
lated proteins. Separation of this diverse group of proteins is an obvious chal-
lenge. Each analyte, eluted from a ZORBAX Poroshell 300SB-C8, 2.1 × 75 mm,
5-µm column, with an impressive retention time (RT) of less than 2 min. The gra-
dient used in each chromatographic set is linear, from 20%–70% B in 3 min; the
flow rate is 1.0 mL/min, while column temperature is changed from 40 to 60 °C
and then to 75 °C.

Comparing the overlayed sets of chromatograms in Figures 1 and 2, the resolu-
tion between peaks 4, 5, and 6 increased substantially, while little movement
was noted between peak pairs 2/3 and 7/8 when elevating the column tempera-
ture from 40 to 60 °C. Elevating the operating temperature to 75 °C (see Figure 3)
results in shifts in elution times for peaks 2, 3, 4, 5, and 6. The usefulness of tem-
perature change in providing resolution is more obvious if one considers individ-
ual peak pairs 2 and 4, 3 and 4, and 5 and 6. Each pair shows significant
improvement in resolution as temperature is elevated from 40 to 60 °C and then
to 75 °C. Resolution between the peak pair 7 and 8 is best at 75 °C, further
demonstrating that temperature change can induce considerable shifts in 
protein retention.
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Highlights
• ZORBAX Poroshell 300SB HPLC

columns are designed to provide
ultrafast high resolution of pep-
tides and proteins with excellent
reproducibility – resolving complex
peptide and protein samples in
minutes.

• The unmatched stability of 
StableBond (SB) bonding at low
pH enables the routine use of
Poroshell 300SB columns at 
temperatures as high as 90 °C.

• The dynamic temperature range of
the ZORBAX Poroshell 300SB
columns allows the use of temper-
ature as an effective tool to
increase resolution, reduce back
pressure, and shorten run times –
even for the most rapid protein
separations.
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Figure 1. Protein elution pattern on ZORBAX Poroshell 300SB-C8 column at 40 °C.

Mobile phase

A = 0.1% TFA in H2O

B = 0.1% TFA in ACN

Gradient

Time min Solvent B

3 20%–70% 

In addition to its utility of operation at elevated temperatures, design of the parti-
cles comprising in Poroshell SB packings facilitates the use of higher flow rates
without loss in resolution. This is possible because of Poroshell's superficially
porous particles. Large molecules, which diffuse very slowly compared to small
molecules, can move very quickly into and out of Poroshell's very thin (0.25 µm)
outer porous layer–stopped by the solid silica core. A flow rate of 1.0 mL/min is
five times that commonly used with a 2.1-mm id column and permits the use of a
short gradient time of 3 min, with resulting rapid sample throughput.
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Peak Identifications
1 Glycoprotein X, MW ~22 kDa
2 Protein I, MW ~4kDa
3 Glucagon, MW ~3.5 kDa
4 Biosynthetic human insulin, 
 MW ~6 kDA
5 Protein J, MW ~ 3 kDa
6 Protein K, MW ~6 kDa
7 Glycoprotein Y, MW ~45 kDa
8 Glycoprotein Z, MW ~30 kDa

Conditions
Column: ZORBAX Poroshell 300SB-C8, 2.1 × 75 mm, 5 µm 

(p/n 660750-906)

Column temperature: 40 °C

Flow rate: 1.0 mL/min

Detection: UV (214 nm)
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Figure 2. Protein elution pattern on ZORBAX Poroshell 300SB-C8 column at 60 °C.

Conditions
Column: ZORBAX Poroshell 300SB-C8, 2.1 × 75 mm, 5 µm 

(p/n 660750-906)

Column temperature: 60 °C

Flow rate: 1.0 mL/min

Detection: UV (214 nm)

Mobile phase

A = 0.1% TFA in H2O

B = 0.1% TFA in ACN

Gradient

Time min Solvent B

3 20%–70% 
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Conclusions

ZORBAX Poroshell 300SB, 2.1 × 75 mm, 5-µm HPLC columns are an excellent
choice for the rapid separation of proteins, offering high-resolution separations
in minutes and the best option for using elevated temperature at low pH to
increase resolution between overlapping protein peak pairs. Investigating the
effects of temperature on resolution is a straightforward approach to separation
optimization that can be more effective and convenient than changing other sep-
aration parameters (for example, the mobile phase composition). In this exam-
ple, a mixture of very different protein molecules (insulin, glucagon, other
proteins and glycoproteins) could be eluted with significantly different selectivity
in less than 2 min. The actual turn-around time from injection to injection would
be about 3.5 min. The power of Poroshell in method development should not be
underestimated, as gradient, temperature, mobile-phase type, and detection set-
tings can be changed, the column re-equilibrated, and the separation reassessed,
all very rapidly.

Instrumentation

All work was performed using an Agilent 1100 LC equipped with a solvent
degasser, binary pump, auto-sampler, heated column compartment and an 
ultraviolet detector.

For More Information

For more information on our products and services, visit our Web site at 
www.agilent.com/chem.

Mobile phase
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Figure 3. Protein elution pattern on ZORBAX Poroshell 300SB-C8 column at 75 °C.

Conditions
Column: ZORBAX Poroshell 300SB-C8, 2.1 × 75 mm, 5 µm 

(p/n 660750-906)

Column temperature: 75 °C

Flow rate: 1.0 mL/min

Detection: UV (214 nm)
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