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Adapted from Starcher. Anal Biochem (2001) 292:125-129 and Gupta et al. Vaccine (1997) 15:672-8.

Purpose: The ninhydrin assay is a sensitive method for determining the amino acid concentration in a sample. This method provides several advantages over the Coomassie blue assay. First, less than 5 g of sample can be quantified (Coomassie blue can only be used for >8g/ml solutions). Second, low molecular weight peptides can be detected (the lower detection limit for Coomassie blue is 3000-5000 Da). Finally, insoluble proteins can also be detected (proteins must be in solution for the Coomassie blue assay). 
Materials

Concentrated HCl (12 M stock) *

Concentrated NaOH (13.5 M stock prepared) *

BSA or other standard protein or peptide
Stannous chloride dihydrate (SnCl2·2H2O) *





Lancaster 9080 

Ethylene glycol *,^

Ninhydrin 








Sigma N6014

96-well plate

Sealing tape for 96-well plate 






Costar 3095 or 6570

* Hazardous materials – be sure to read MSDS sheets and wear protective equipment

^ Sensitive to ambient air, store under N2 or Ar

Solutions

0.1 M citric acid buffer, pH 4.7


Dissolve 19.21 g citric acid in ~0.9 L ddI. 

Adjust pH to ~4.78. 

Add volume up to 1 L with ddI. 

Filter sterilize.

Hydrolyzed BSA or peptide standard

Dissolve BSA (or other standard) in 13.5M NaOH at about 1 mg/ml in an autoclave-safe glass vial.


Autoclave at 125(C for at least 40 minutes (2 x 125(C liquid cycles in MBB autoclaves).


Measure the sample volume after autoclaving and add water if volume is less than original volume. 

Carefully and dropwise, add concentrated HCl in equimolar amount to NaOH to neutralize the base. (A salt precipitate may form, which does not seem to affect the results.)


Make sure the solution is well mixed and then prepare ~10 ml of 50 g/ml standard in citric acid buffer.

Check the pH to make sure it is in the range of 2-9. Adjust pH if necessary.


Recalculate the final concentration of standard, if necessary.


Prepare standard solutions to cover the range 10 – 50 g/ml. Use citric acid buffer to prepare the dilutions. 

4N acetate buffer 

Dissolve 54.4 g sodium acetate in 100 ml acetic acid.

Add up to 500 ml total volume with ddI.

pH should be ~5.5 (assay will still work if pH is up to ~8).

Stannous chloride solution


Add 100 mg SnCl2·2H2O to 1 ml ethylene glycol, mix well.


Solution will be cloudy or have a fine suspension. Mix well before use.

Ninhydrin reagent


Add 200 mg ninhydrin to 7.5 ml ethylene glycol and 2.5 ml 4N acetate buffer, mix well on stir plate.

Add 250 l freshly prepared stannous chloride solution with stirring. Solution will turn dark purple and then light red. Keep on stir plate until pale red color develops (~5-10 minutes).

Store under N2 or Ar at room temperature for a few days (or while still red in color).  
Procedure

1. Hydrolyze sample using same procedure as hydrolyzed standards. 

2. Dilute samples to fall within the 10 – 50 g/ml range.

3. Start a water bath heating to 100(C. The bath must be large enough to hold a well plate.

4. In a 96 well plate, add samples and hydrolyzed BSA standards, 80 l per well, in triplicate. 

5. Add 80 l per well of ninhydrin reagent. 

6. Cover well plate with sealing tape. This will help prevent spilling the sample in the boiling water bath.

7. Check the water bath to make sure that the temperature is 95-100(C and that the water is not boiling rapidly. Using tongs, place the well plate in the water bath. Incubate for 10 minutes, checking the bath periodically. 

8. Remove the well plate from the bath, dry the bottom, and read the plate at 595nm on the plate reader. 

9. Using the standards as a calibration curve, calculate the original amino acid concentration in the samples.
