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Streamline absorbance assays for
nucleic acid & protein quantitation
Gain new insights with easy-to-use absorbance microplate readers
Absorbance microplate readers are widely used in basic research, drug discovery,
bioassay validation, quality control, and manufacturing processes in pharmaceutical,
biotech, food and beverage, and academic industries. These readers provide rapid and
sensitive measurements of a variety of analytes across a wide range of concentrations
for a wide range of assays, including ELISAs, microbial growth, detection of key
compounds and contaminants, and protein quantitation.
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Here, we highlight our various applications using SpectraMax® absorbance readers
and SoftMax® Pro Software to illustrate how we help save you time and effort while
easily generating the data you need.

For more information, visit
www.moleculardevices.com

APPLICATION

DNA and RNA absorbance
measurements using SpectraMax
Microplate Readers
•	Direct quantitation of nucleic
acids without standard curves

Read Application Note

•	DNA quantitation down to
250 ng/mL

1/Absorptivity (µg/mL)

Water

38.1 ± 0.3

TE Buffer

44.9 ± 0.3

TE + Saline

50.0 ± 0.9

A260/cm

•	Preconfigured protocol with
SoftMax Pro Software

Solvent

DNA Concentration (µg/mL)

Effect of ionic strength on DNA absorption at 260 nm. DNA was dissolved in deionized water
(blue circles) or TE buffer (10 mM Tris, 1 mM EDTA, pH 7.4) (red triangles) or TES (TE buffer + 0.9%
NaCl) (green squares). Inset: 1/absorptivity values; Average of 7 concentrations (2.5–50 µg/mL),
4 replicates each.
www.moleculardevices.com
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APPLICATION

Measure total protein in cell
lysates with SpectraMax ABS Plus
Microplate Reader

• Obtain
	
results quickly with the
8-channel read head
• Plot
	
standard curves and
calculate sample protein
concentrations automatically
with preconfigured protocols
in SoftMax Pro Software

Read Application Note

Mean OD value

• Use
	
colorimetric assays
to determine protein
concentrations with high
sensitivity and minimal
incubation time

BSA (µg/mL)

BSA standard curves. BSA standard curves for the BCA Rapid Gold assay (red plot, r2 = 1.000)
and Detergent Compatible Bradford assay (blue plot, r2 = 0.999).

www.moleculardevices.com
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APPLICATION

Low-volume, high-throughput DNA and
protein detection on the SpectraMax
ABS Plus Microplate Reader
•	Quantitate as little as
2 ng/µL of DNA in 4 µL with the
SpectraDrop™ Micro-Volume
Microplate on the ABS Plus
Microplate Reader

Read Application Note

•	Assess low-volume DNA
sample purity with spectral
scanning and automatic
calculation of parameters
including A230/A280 and
A260/A230 ratios

SoftMax Pro Software preconfigured data table. Spectral scans were performed to assess
sample purity. Four representative concentrations of DNA were scanned and only a peak at
260 nm was identified, indicating pure dsDNA

www.moleculardevices.com
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APPLICATION

Nucleic acid quantitation and
analysis using the QuickDrop
Spectrophotometer
•	Sample carryover was
assessed by alternating
measurements on the
microvolume port with
calf-thymus DNA and
ultra-pure water

Read Application Note

The SpectraMax® QuickDrop™ Spectrophotometer can both quantitatively
(concentration) and qualitatively (sample purity) analyze nucleic acid samples with great
accuracy and consistency.

•	Contaminants can be
identified in samples using
wave scanning capabilities
for cuvette reads

Absorbance units

Contamination experiment

•	Standard curve linearity
results showed a linear
relationship between the DNA
concentration and the dilution
factor with accurate DNA
Quantitation from 1.0 ng/µL to
2,500 ng/µL

DNA control
Phenol contaminant

Wavelength (nm)

Contaminant experiment results. Phenol-contaminated samples and an uncontaminated
control were assayed using the Wavescan function. Wavescan traces were graphed and overlaid
using Microsoft Excel. There is a definitive increase in absorbance at the 230 nm mark.

www.moleculardevices.com
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APPLICATION

Quantitate interleukin-8 concentrations
on the SpectraMax ABS Plus Microplate
Reader with the SimpleStep ELISA kit

•	Read an entire ELISA plate
in as little as 5 seconds with
the SpectraMax ABS Plus
Microplate Reader
•	Automatically plot standard
curve and calculate sample
concentrations with SoftMax
Pro Software

Read Application Note

The cytokine interleukin-8 (IL-8) is secreted by a variety of cell types and plays a role in
regulation of the acute inflammatory response. Abcam’s SimpleStep ELISA® kit can be
used to quantitate IL-8 concentrations in just 90 minutes.

[IL-8] (pg/mL)

•	Reduce ELISA time from 260
min (standard ELISA) to 90 min
with no compromise in sensitivity
or reproducibility

DMSO Control

2.5 ng/µL PMA

Human IL-8 SimpleStep ELISA results. IL-8 concentrations measured in undifferentiated
(DMSO control) and differentiated (2.5 ng/µL PMA) THP-1 cells. 2.5 ng/µL PMA-treated THP-1
cells produced 3400 pg/mL of IL-8 compared to the 62 pg/mL IL-8 produced by undifferentiated
THP-1 cells, a 55-fold increase.
www.moleculardevices.com
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“We use the SpectraMax 190 as an important
step in testing the DNA/RNA-synthesizers we
build. We have to quantify the primers and
probes to determine how much DNA/RNA is
synthesized on the DNA/RNA Synthesizer”.
Karl Ross-Petersen, Ph.D. and company founder,
OligoMaker

Learn more on page 10

www.moleculardevices.com
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TECH TIP

Getting the best quality
DNA absorbance values
1. 	Use clean microplates and particle-free solutions. Filter buffers (e.g. pore size < 5 µM)
to remove particulates and, for best results, do not reuse disposable microplates. Cover
microplate if not read immediately.
2. 	Note absorbance values of buffer blanks (include blanks at least in triplicate). If the
blank values do not fall into the expected range, the most likely cause is a dirty microplate,
particulates in the wells, or a defective microplate. Plate background OD values of disposable
UV microplates vary slightly between lots. You should determine the expected mean OD
value by reading a clean water-filled plate from each new lot. Table 1 shows approximate
OD260 and OD280 and standard deviation (SD) values for water-filled UV-transparent
microplates. Corning UV and Greiner UV plates have background ODs almost as low as a
quartz microplate.
3. 	For low-absorbing samples, use the maximum possible volume (250–300 µL) to get the
maximum optical pathlength (and therefore maximum absorbance). Include duplicates or
triplicates if possible. Automix the plate briefly to encourage symmetrical meniscus formation.
4. 	If your procedure calls for a small sample volume (1–20 µL) plus a diluent, pipet the
small volume into the well first, followed by the larger volume. Automix in the SpectraMax
instrument for 10 to 20 seconds to complete the mixing. Results may be highly variable if the
small sample is added last due to incomplete mixing.
5. 	DNA samples should be in deionized water for highest sensitivity, since increasing ionic
strength decreases absorptivity. DNA has approximately 23% less absorbance when
dissolved in TE-buffered saline rather than water.

www.moleculardevices.com
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TECH TIP

Steps to run a sandwich ELISA
1. 	Antibody binds to well—First, the capture antibody is bound to the bottom of the
microplate well
2. 	Add sample—Sample is added to the well, and antigen within the sample binds to the
capture antibody
3. 	Wash microplate—Unbound material is washed away, leaving only the antigen of interest
Secondary
antibody

4. 	Add detection antibody—Enzyme-conjugated detection antibody binds to a second site on
the antigen of interest
5. 	Wash microplate—(repeat Step #3)
Antigen

Primary
antibody

6. 	Add substrate—Substrate is converted by the enzyme on the detection antibody producing a
color change
7. 	Read ELISA plate—The microplate reader detects the colored reaction product and outputs
optical density (OD) values
8. 	Calculate results—The amount of antigen in each sample is calculated and different samples
can be compared

www.moleculardevices.com
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CUSTOMER STORY

OligoMaker ApS uses the
SpectraMax 190 reader to test
DNA/RNA-synthesizers
The challenge
OligoMaker ApS, based in Copenhagen, Denmark, is a manufacturer of DNA/RNA-synthesizers.
The company was founded in 1996 by Karl Ross-Petersen, Ph.D. as a technology R&D division
of TAG Copenhagen A/S. In manufacturing DNA/RNA-synthesizers for universities, hospitals,
and private companies all over the world, the group relies on the SpectraMax 190 Absorbance
Microplate Reader.

The solution
Speaking about how OligoMaker uses the SpectraMax 190, Karl Ross-Petersen explains, “We
use the SpectraMax 190 as an important step in testing the DNA/RNA-synthesizers we build. We
have to quantify the primers and probes to determine how much DNA/RNA is synthesized on the
DNA/RNA Synthesizer”.

Products used
Quantify DNA and perform endpoint, kinetic, and spectral scanning analyses with the UVVis SpectraMax 190 Microplate Reader. The multichannel design for 96-well microplates
uses separate sample and reference beams for each sample — just like a dual-beam
spectrophotometer — to eliminate error due to variations in optical fiber light output.
Monochromator-based wavelength selection from 190 nm to 850 nm keeps you on the road to
discovery, instead of tracking down and changing out filters.

www.moleculardevices.com
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Absorbance reader solutions
for your laboratory
SpectraMax®
QuickDrop™

EMax Plus

VersaMax™
Microplate Reader

SpectraMax® 190
Microplate Reader

190 – 1100nm

400 – 750nm

340 – 850nm

190 – 850nm

5nm

8nm

2nm

2nm

VIS absorbance
detection

•

•

•

•

UV absorbance
detection

•

Wavelength ranges
Wavelength
bandwidth
Cuvettes &
test tubes

Plate type(s)

Wavelength ranges
Contact Us
Phone: +1-800-635-5577
Web:
www.moleculardevices.com
Email:
info@moldev.com
Check our website for a current listing
of worldwide distributors.
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Wavelength
bandwidth

96 well plates

96 well plates

96 well plates

SpectraMax® ABS
Microplate Reader

SpectraMax® ABS Plus
Microplate Reader

SpectraMax® Plus 384
Microplate Readers

340 – 850nm

190 – 1000nm

190 – 1000nm

SpectraDrop™
Micro-Volume
Microplate

2nm

2nm

2nm

•

•

•

•

•

•

96 and 384 well plates

96 and 384 well plates

Cuvettes &
test tubes
VIS absorbance
detection

•

UV absorbance
detection
Plate type(s)

•

96 well plates
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