Carbazole Assay 

Jennie Baier, Adapted from T. Bitter and H.M. Muir Anal. Biochem. 4:330-4, 1962 

UT, 1/01

For measuring HA concentration via a colorimetric assay that tests for uronic acid.

Preparation (see end of protocol for recipes)

Sulfuric acid

0.025 M Borax decahydrate in sulfuric acid

0.125% carbazole in absolute EtOH

Glucuronolactone standards (4-40 μg/ml) in ddI saturated with benzoic acid

Glass tubes with Teflon threaded caps, at least 4-7 ml capacity

15 ml conical tube wire rack (holds 20 tubes)

Styrofoam cooler

Water bath, 100(C

24-well plate, plate reader with a filter between 490-562nm

Methods

1.  
Place 3 ml borax decahydrate-sulfuric acid in each tube. Place tubes in wire rack inside the Styrofoam cooler bottom (without lid on). Cool to -70(C (takes 20-30 minutes). Place the lid on the cooler when transporting cold tubes. 

2.
Carefully layer 0.5 ml of test sample or standard on top of the acid. Close the tubes. With constant mixing, let tubes warm to room temperature. Do not let the mixture exceed room temperature. Include the following test solutions:

· Replicate standards, 3-4 concentrations in the range of 4-40 μg/ml

· Replicate blanks of benzoic acid alone

· Replicates or triplicates of your experimental sample at 2-3 dilutions expected to fall within 4-40 μg/ml.


3.
Heat the tubes for 10 minutes in a boiling water bath and cool to room temperature.

4.  
Add 0.1 ml of carbazole reagent to each tube and shake to mix. 

5. 
Heat the tubes for 15 minutes in a boiling water bath and cool to room temperature. 

6. 
Read the optical density (OD) at 530 nm (or between 490-562nm). The OD of the blank against sulfuric acid should be below 0.025.

7. 
Construct calibration curve and calculate the concentrations of your samples. For example, if the calibration curve is Absorbance = 0.0056*(Concentration in μg/ml)-0.0173 and the absorbance of one of your diluted HA sample is 0.108, the concentration of uronic acid in the sample is 22.375 μg/ml. 


To back-calculate the concentration of HA in your undiluted sample, convert to mg/ml (divide by 1000), account for the volume of the diluted sample (multiply by 0.5 ml), and of the volume added of undiluted stock (it varies per sample, but here I’d divide by 0.2 ml) and account for the mass fraction of uronic acid in HA (divide by 0.463). Therefore, the original sample was about 0.12 mg HA/ml solution.  

Recipes

Borax decahydrate-sulfuric acid solution

Borax decahydrate (MW 381.4)

Sulfuric acid


# Assays
0.954 g




100 ml



~30

1.908 g




200 ml



~65

3.816 g




400 ml



~130

Takes a few hours to overnight to dissolve.

0.125% Carbazole-ethanol solution

Stable for 3 months at 4(C in dark.

Carbazole

Absolute EtOH

# Assays
0.0125 g

10 ml



100

0.0063 g

5 ml



50

Takes about 30-60 minutes with constant mixing to dissolve

Saturated Benzoic Acid (solubility: 0.2 g per 100 ml H2O)
Benzoic acid

ddI
0.1 g



50 ml

0.2 g



100 ml

Glucuronolactone standards
Make from 1 mg/ml stock solution. Stable for 6 months at 4(C.

Glucuronolactone
Benzoic acid/ddI


10 mg


10 ml

