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Quant-iT™ RiboGreen® RNA Reagent and Kit

Table 1. Contents and storage information.

Material Amount Concentration Storage Stability

Quant-iT™ RiboGreen® RNA 
Reagent (Component A) 
(R11491, R11490)

1 mL Solution in DMSO
2–6°C
Desiccate
Protect from light

•
•
• When stored as directed, 

products are stable for at 
least 1 year.

*For long-term storage, 
store the rRNA standards at 
≤–20°C or –70°C.

20X TE Buff er, RNase-free 
(Component B) (R11490)

25 mL
200 mM Tris-HCl, 20 mM 
EDTA, pH 7.5 in DEPC-
treated water

≤25°C•

Ribosomal RNA standard, 
16S and 23S rRNA from 
E. coli (Component C) 
(R11490)

5 × 200 μL 100 μg/mL in TE buff er
2–6°C*
Avoid freeze-thaw cycles

•
•

Number of assays: 200–2,000 cuvette assays using a 2 mL sample volume or 2,000–20,000 microplate assays using a 200 μL sample 
volume.

Approximate fl uorescence excitation/emission maxima: 500/525 nm, bound to nucleic acid.

Introduction

Quant-iT™ RiboGreen® RNA reagent is an ultra sensitive fluorescent nucleic acid stain for 
quantitating RNA in solution. Invitrogen offers the Quant-iT™ RiboGreen® reagent as a stand-
alone reagent (Cat. no. R11491) or as part of a convenient kit (Cat. no. R11490), which also in-
cludes con centrated assay buffer and a ribosomal RNA stan dard. Detecting and quantitating 
small amounts of RNA is extremely important for a wide variety of molecular  biology proce-
dures. These include measuring yields of in vitro transcribed RNA   and measuring RNA con-
centrations before performing Northern blot analysis, S1 nuclease assays, RNase protection 
assays, cDNA library preparation, reverse transcription PCR, and differential display PCR.

The most commonly used technique for measuring nucleic acid concentration is the deter-
mination of absorbance at 260 nm (A260 ). The major disadvantages of the absorbance-based 
method are the large relative contribution of proteins and free nucleotides  to the signal, the 
interference caused by con tami nants commonly found in nucleic acid preparations, and the 
rela tive insen sitivity of the assay (an A260 of 0.1 corresponds to a 4 µg/mL RNA solution). The 
use of sensitive, fluorescent nucleic acid stains alleviates many of these problems.

The Quant-iT™ RiboGreen® RNA reagent enables quantitation of as little as 1 ng/mL RNA 
with a fluorescence microplate reader, standard spectro fluoro meter, or filter fluorometer, 
using fluorescein excitation and emission wavelengths.1 The excitation maximum for Quant-
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iT™ RiboGreen® reagent bound to RNA is ~500 nm and the emission maximum is ~525 nm. 
Using a fluorescence microplate reader, as little as 200 pg RNA can be detected in a 200 µL 
assay volume.1         This sen si tivity exceeds that achieved with ethidium bromide–based assays 

2 by 200-fold and exceeds that achieved with ultraviolet absorbance determination by 1,000-
fold. The linear range for quantitation with Quant-iT™ RiboGreen® reagent extends over three 
orders of magnitude in RNA concentration—from 1 ng/mL to 1 µg/mL RNA—using two dye 
concentrations 1 (Figure 1). The high-range assay allows  quantitation of 20 ng/mL to 1 µg/mL 
RNA, and the low-range assay allows quantitation of 1 ng/mL to 50 ng/mL RNA. This lin-
earity is maintained in the presence of several compounds commonly found to contaminate 
nucleic acid preparations, including nucleo tides, salts, urea, ethanol, chloroform, detergents, 
proteins, and agarose.1 In addition, although the Quant-iT™ RiboGreen® reagent also binds to 
DNA, pretreatment of mixed samples with DNase can be used to generate an RNA-selective 
assay1 (see Eliminating DNA from Samples at the end of this document).

Figure 1. Dynamic range and sensitivity of the Quant-iT™ RiboGreen® RNA assay. For the high-range assay (top panel), 
Quant-iT™ RiboGreen® reagent was dilut ed  200-fold into 10 mM Tris-HCl, 1 mM EDTA, pH 7.5 (TE) and 100 μL of the reagent 
solution was added to microplate wells containing 100 μL ribosomal  RNA in TE. For the low-range assay (bottom panel), 
Quant-iT™ RiboGreen® reagen t was diluted 2,000-fold into TE, and 100 μL of the reagen t solution was added to microplate 
wells containing 100 μL of ribosomal  RNA in TE. Samples were excited at 485 ± 10 nm and the fluo res cence emission 
intensity was measured at 530 ± 12.5 nm using a fluorescence microplate reader. Fluorescence emission intensity was 
then plotted versus RNA concentration.
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Before You Begin

Handling and Disposal Prevent RNase contamination of the Quant-iT™ RiboGreen® reagent and kit components. Al-
ways use clean disposable gloves while handling all materials. 

Caution: No data are available addressing the muta genicity or toxicity of Quant-iT™ Ribo-
Green® RNA reagent. Because this reagent binds to nucleic acids, treat the reagent as a po-
tential mutagen and handle with appropriate care. Handle the DMSO stock solution with 
particular caution as DMSO is known to facilitate the entry of organic molecules into tissues. 
We strongly recommend using double gloves when handling the DMSO stock solution. As 
with all nucleic acid reagents, pour solutions of Quant-iT™ Ribo Green® reagent through acti-
vated charcoal before disposal. The charcoal must then be incinerated to destroy the dye.

Preparing Assay Buffer TE buffer (10 mM Tris-HCl, 1 mM EDTA, pH 7.5) is used for diluting the Quant-iT™ 
RiboGreen® reagent and for diluting RNA samples. Make sure the TE solution is free of 
contaminating nucleases and nucleic acids. Wear clean disposable gloves during handling 
and preparation of all materials and solutions. Prepare all solutions in sterile disposable 
plasticware or nuclease-free glassware, using nuclease-free pipettes. 

The 20X TE buffer included in the Quant-iT™ RiboGreen® RNA Assay Kit is nuclease-free and 
nucleic acid–free. Prepare the 1X TE working solution by diluting the concentrated buffer 
(Component B) 20-fold with nuclease-free water. Prepare nuclease-free water by treating dis-
tilled, deionized water with 0.1% diethyl pyrocarbonate (DEPC), incubating for several hours 
at 37°C, and autoclaving for at least 15 minutes at 15 lbs/sq. inch to sterilize the water and 
eliminate DEPC. 

Caution: DEPC is a suspected carcinogen and should be handled with care. Compounds 
containing amines, such as Tris, react rapidly with DEPC and should be added to DEPC-
treated water only after the DEPC is removed by heating. Removal of DEPC by heating is also 
important to prevent carboxy ethyl a tion of the RNA sample.3

Materials Required but Not 

Provided Nuclease-free water

Sterile, disposable polypropylene plasticware for reagent preparation

Fluorescence cuvettes or 96-well plates for microplate assay

Experimental Protocols

Overview Two different dye concentrations are required to achieve the full linear dynamic range of 
the Quant-iT™ RiboGreen® RNA assay. Before preparing the working solution of Quant-iT™ 
RiboGreen® reagent (see Preparing Reagent below), decide whether you wish to perform 
the high-range assay (20 ng/mL to 1 µg/mL RNA), low-range assay (1 ng/mL to 50 ng/mL 
RNA), or both. Described below are protocols for performing both procedures. In addition, 
the procedure below has 2 mL assay volumes and is designed for use with standard fluores-
cence cuvettes. To perform microplate assays, reduce the indicated volumes appropriately. 
For example, 200 µL assay volumes are recommended for use with 96-well microplates.

Preparing Reagent On the day of the experiment, prepare an aqueous working solution of the Quant-iT™ 
RiboGreen® reagent as described below in sterile, disposable polypropylene plasticware rather 

•

•

•
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than glassware, as the reage nt may adsorb to glass surfaces. Protect the working solution 
from light by covering with foil or placing it in the dark, as the Quant-iT™ RiboGreen® reagent  
is susceptible to photo degradation. For best resul ts, use the working solution within a few 
hours of their preparation. 

Note: Allow the Quant-iT™ RiboGreen® reagent to warm to room temperature before opening 
the vial. Cold DMSO solutions absorb moisture from warmer, room temperature air, result-
ing in loss of efficacy for the reagent. Always store the DMSO stock solution in the presence 
of desiccant when not in use.

Prepare the aqueous Quant-iT™ RiboGreen® reagent working solution  by diluting an aliquot 
of the concentrated DMSO stock solution (Component A) into TE, 200-fold for the high-
range assay or 2,000-fold for the low-range assay. For a 2-mL cuvette assay, you need 1 mL of 
the Quant-iT™ RiboGreen® RNA reagent working solution per sample. For microplate assays 
of a total 200 µL assay volume, you need 100 µL of the Quant-iT™ RiboGreen® RNA reagent 
working solution per sample. 

For example, to prepare enough working solution  to assay 20 samples in 2 mL volumes, add 
100 µL Quant-iT™ RiboGreen® RNA reagent to 19.9 mL TE for high-range assay or to prepare 
enough working solution to assay 20 samples in 2 mL volumes, add 10 µL Quant-iT™ Ribo-
Green® RNA reagent to 20.0 mL TE for low-range assay. 

RNA Standard Curves For a standard curve, we commonly use 16S and 23S ribosomal RNA, although any purified 
RNA preparation may be used. It is sometimes preferable to prepare the standard curve with 
RNA similar to the type being  assayed. However, we have found that most single-stranded 
RNA molecules yield approximately equivalent signals. Our results have shown that the as-
say remains linear in the presence of several com pounds that commonly con tami nate nucleic 
acid preparations, althou gh the signal intensity may be affected (Table 1). Thus, to serve as an 
effective control, the RNA solution used to prepare the standard curve should be treated the 
same way as the experimental samples and should contain similar levels of such compounds.

 1.1  Prepare a 2 µg/mL solution of RNA in TE using nuclease-free plasticware. Determine the 
RNA concentration on the basis of absorbanc e at 260 nm (A260 ) in a cuvette with a 1 cm path-
length; an A260 of 0.05 corresponds to 2 µg/mL RNA. 

  The ribosomal RNA standard (Component C), provided at 100 µg/mL in the Quant-iT™ 
RiboGreen® Assay Kit (R11490) is diluted 50-fold in TE to make the 2 µg/mL working 
solution. For example, 40 µL of the RNA standard mixed with 1.96 mL of TE is sufficient for 
the standard curve described below.

 1.2  For the high-range standard curve, dilute the 2 µg/mL RNA solution into disposable cuvettes 
(or nuclease-free plastic test tubes for transfer to quartz cuvettes or microplates) as shown 
in Table 2. For the low-range standard curve, dilute the 2 µg/mL RNA solution 20-fold into 
TE to make a 100 ng/mL RNA stock solution, and then prepare the dilution series shown in 
Table 3.

 1.3  Add 1.0 mL of the appropriate aqueous working solution of Quant-iT™ RiboGreen® reagent 
(prepared above) to each cuvette. Use the high-range working solution for performing the 
high-range assay, and use the low-range working solution or performing the low-range assay. 
Mix well and incubate  for 2 to 5 minutes at room temperature, protected from light.

 1.4  Measure the sample fluorescence using a spectro fluorometer or fluorescence microplate 
reader and standard fluorescein wavelengths (excita tion ~480 nm, emission ~520 nm). 

  To ensure that the sample readings remain in the detection range of the fluorometer, set the 
instrument’s gain so that the sample containing the highest RNA concentration yields a fluo-
rescence intensity near the fluorometer’s maximum. For optimal detection sensitivity, the 
instrum ent gain may be increased for the low-range assay relative to the high-range assay. To 
minimize photobleaching effects, keep the time for fluorescence measurement constant for 
all samples.
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Table 1. Effects of several compounds that commonly contaminate nucleic acid 
preparations on the signal intensity of the Quant-iT™ RiboGreen® RNA assay.

Compound Maximum 

Acceptable 

Concentration

% Signal 

Change*

Salts

Ammonium acetate 20 mM 4% decrease

Sodium acetate 20 mM 11% decrease

Sodium chloride 20 mM 15% decrease

Zinc chloride 1 mM 9% decrease

Magnesium chloride 0.5 mM 9% decrease

Calcium chloride 0.1 mM 2% increase

Cesium chloride 10 mM 8% decrease

Guanidinium thiocyanate 10 mM 9% decrease

Urea 3 M 13% decrease

Organic Solvents

Phenol 0.5% 5% decrease

Ethanol 20% 10% decrease

Chloroform 2% 15% increase

Detergents

Sodium dodecyl sulfate 0.05% 10% decrease

Triton® X-100 0.5% 8% decrease

Proteins

Bovine serum albumin 0.2% 11% decrease

IgG 0.02% 4% decrease

Other Compounds

Formamide 10% 12% decrease

Sucrose >500 mM 4% decrease

Boric acid 100 mM 15% decrease

Polyethylene glycol 10% 10% decrease

Agarose 0.2% 3% increase

*The compounds were incubated at the indicated concentrations with 
Quant-iT™ Ribogreen® reagent in the presence of 1.0 mg/mL ribosomal RNA. All 
samples were assayed in a final volume of 200 μL in 96-well microplates using 
a fluorescence microplate reader. Samples were excited at 485 ± 10 nm and 
fluorescence intensity was measured at 530 ± 12.5 nm.

Table 2. Protocol for preparing a high-range standard curve.

Volume (μL) 
of TE

Volume (μL) of 
2 μg/mL RNA Stock

Volume (μL) of 
200-fold Diluted Quant-iT™ 
RiboGreen® Reagent

Final RNA Concentration in 
Quant-iT™ RiboGreen® Assay

0 1,000 1,000 1 μg/mL

500 500 1,000 500 ng/mL

900 100 1,000 100 ng/mL

980 20 1,000 20 ng/mL

1,000 0 1,000 blank
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 1.5  Subtract the fluorescence value of the reagent blank from that of each of the samples. Use 
corrected data to generate a standard curve of fluorescence versus RNA concentration.

Sample Analysis

 2.1  Dilute the experimental RNA solution in TE to a final volume of 1.0 mL in disposable cu-
vettes or test tubes. You may wish to prepare more than one dilution of the experimental 
sample. 

  High dilutions of the experimental sample may serve to diminish the interferin g effect 
of certain contami nants. However, extremely small sample volumes should be avoided 
because they are difficult to pipet accurately. In addition, the level of assay contaminants 
should be kept as uniform as possible throughout an experiment, to minimize sample-to-
sample signal variation. For example, if a serie s of RNA samples contain widely differing 
salt concentrations, then they cannot be compared to a single standard curve. To avoid this 
problem, simply adjust the concentration of contaminants to be the same in all samples, if 
possible. See Eliminating DNA from Samples.

 2.2  Add 1.0 mL of the aqueous working solution of the Quant-iT™ Ribo Green® reagent (prepared 
above) to each sample. Incu bate for 2 to 5 minutes at room temperature, protected from light.

 2.3  Measure the fluorescence of the sample using instrument paramet ers that correspond to 
those used when generating your standard curve (see step 1.4). To minimize photo bleaching 
effects , keep the time for fluorescence measurement constant for all samples.

 2.4  Subtract the fluorescence value of the reagent blank from that of each of the samples. 
Determine the RNA concentration of the sample from the standard curve generated in RNA 
Standard Curves.

 2.5  The assay may be repeated using a different dilution of the sample to confirm the quantita-
tion results.

Eliminating DNA from Samples Quant-iT™ RiboGreen® reagent also binds to DNA. Fluorescence in samples that is due to 
Quant-iT™ RiboGreen® reagent binding to DNA can be eliminated by pre-treating the sample 
with RNase-free DNase, ensuring that the entire sample fluorescence is due to dye bound to 
RNA.

 3.1  Prepare 10X DNase digestion buffer: nuclease-free 200 mM Tris-HCl, pH 7.5, containing 
100 mM MgCl2 and 20 mM CaCl2.

 3.2  Add 0.11 volume of 10X DNase digestion buffer to each DNA-containing sample (for exam-
ple, to a 9 µL sample, add 1 µL 10X buffer).

 3.3  Add ~5 units of RNase-free DNase I per µg of DNA estimated to be in the sample. 

Volume (μL) 
of TE

Volume (μL) of 
100 ng/mL RNA 
Stock

Volume (μL) of 
2,000-fold Diluted Quant-
iT™ RiboGreen® Reagent

Final RNA Concentration in 
Quant-iT™ RiboGreen® Assay

0 1,000 1,000 50 ng/mL

500 500 1,000 25 ng/mL

900 100 1,000 5 ng/mL

980 20 1,000 1 ng/mL

1,000 0 1,000 blank

Table 3. Protocol for preparing a low-range standard curve.
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 3.4  Incubate the sample at 37°C for 90 minutes.

 3.5  Dilute the sample at least 10-fold into TE to diminish effects of the digestion buffer salts on 
the Quant-iT™ RiboGreen® assay procedure.

 3.6  Perform the Quant-iT™ RiboGreen® assay as described above.
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Prod uct List Current pric es may be ob tained from our Web site or from our Customer Service Department.

Cat. no. Product Name Unit Size

R11490 Quant-iT™ RiboGreen® RNA Assay Kit   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit
R11491 Quant-iT™ RiboGreen® RNA reagent   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 mL
T11493 20X TE buffer *RNase free*. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 mL

Contact Information

Molecular Probes, Inc.

29851 Willow Creek Road
Eugene, OR 97402
Phone: (541) 465-8300
Fax: (541) 335-0504

Customer Service: 
6:00 am to 4:30 pm (Pacific Time)
Phone: (541) 335-0338
Fax: (541) 335-0305
probesorder@invitrogen.com

Toll-Free Ordering for USA:

Order Phone: (800) 438-2209
Order Fax: (800) 438-0228

Technical Service:

8:00 am to 4:00 pm (Pacific Time)
Phone: (541) 335-0353
Toll-Free (800) 438-2209
Fax: (541) 335-0238
probestech@invitrogen.com

Invitrogen European Headquarters

Invitrogen, Ltd.
3 Fountain Drive
Inchinnan Business Park
Paisley PA4 9RF, UK
Phone: +44 (0) 141 814 6100
Fax: +44 (0) 141 814 6260
Email: euroinfo@invitrogen.com
Technical Services: eurotech@invitrogen.com

Further information on Molecular Probes products, including product bibliographies, is available from your local distributor or directly 
from Molecular Probes. Customers in Europe, Africa and the Middle East should contact our office in Paisley, United Kingdom. All others 
should contact our Technical Service Department in Eugene, Oregon.

Molecular Probes products are high-quality reagents and materials intended for research pur pos es only. These products must be used 
by, or directl y under the super vision of, a tech nically qual i fied individual experienced in handling potentially hazardous chemicals. Please 
read the Material Safety Data Sheet pro vid ed for each prod uct; other regulatory considerations may apply.

Limited Use Label License No. 223: Labeling and Detection Technology

For research use only. Not intended for any animal or human therapeutic or diagnostic use. The purchase of this product conveys to the 
buyer the non-transferable right to use the purchased amount of the product and components of the product in research conducted 
by the buyer (whether the buyer is an academic or for-profit entity). The buyer cannot sell or otherwise transfer (a) this product (b) its 
components or (c) materials made using this product or its components to a third party or otherwise use this product or its components 
or materials made using this product or its components for Commercial Purposes. The buyer may transfer information or materials made 
through the use of this product to a scientific collaborator, provided that such transfer is not for any Commercial Purpose, and that such 
collaborator agrees in writing (a) to not transfer such materials to any third party, and (b) to use such transferred materials and/or infor-
mation solely for research and not for Commercial Purposes. Commercial Purposes means any activity by a party for consideration and 
may include, but is not limited to: (1) use of the product or its components in manufacturing; (2) use of the product or its components 
to provide a service, information, or data; (3) use of the product or its components for therapeutic, diagnostic or prophylactic purposes; 
or (4) resale of the product or its components, whether or not such product or its components are resold for use in research. Invitrogen 
Corporation will not assert a claim against the buyer of infringement of the above patents based upon the manufacture, use or sale of a 
therapeutic, clinical diagnostic, vaccine or prophylactic product developed in research by the buyer in which this product or its compo-
nents was employed, provided that neither this product nor any of its components was used in the manufacture of such product. If the 
purchaser is not willing to accept the limitations of this limited use statement, Invitrogen is willing to accept return of the product with a 
full refund. For information on purchasing a license to this product for purposes other than research, contact Molecular Probes, Inc., Busi-
ness Development, 29851 Willow Creek Road, Eugene, OR 97402. Tel: (541) 465-8300. Fax: (541) 335-0504.

Several Molecular Probes products and product applications are covered by U.S. and foreign patents and patents pending. All names con-
 tain ing the des ig na tion ® are reg is tered with the U.S. Patent and Trade mark Office.
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