
 Practical :     Estimation of Amino acids By HPLC 

Aim: To identify and quantify the amount of the following amino acids present in the given test sample 

using HPLC. 

1. Glutamic acid 

2. Cystine 

3. Leucine 

Principle: 

Recollect the principle of HPLC, separation, area response, RT identification and quantification and write 

in your own words. 

Using UV detection for amino acids in most cases requires using the absorption of the carboxyl group (-

COOH) in the 200 to 210 nm range. Some amino acids with benzene rings can also be detected in the 

250 to 280 nm range, but in general, they are difficult to analyze as-is with sufficient sensitivity and 

selectivity. 

Consequently, derivatization methods have long since been used. Since many amino acids contain 

amino groups (-NH2 and -NHR) in their structures, a derivatizing reagent that selectively reacts with the 

amino group is used. 

Pre-column Derivatization Method   In pre-column derivatization, the amino acids are derivertized 
before injection, and then the reaction products are separated and detected. This concept is illustrated 
on the right. The "labels" shown indicate the derivatizing reagent. 
 
The advantages of this method are as follows: 

 In general, reagent consumption rates can be minimized by specifying a small reaction system. 
 

 Allows increasing sensitivity by using more expensive reagents that provide lower background levels 
(than post-column derivatization). 
 

 Even if unreacted derivatizing reagent is detected, as long as it is separated in the column, it does not 
cause a problem. 

 

Pre-column Derivatization 



 

  

Chromatographic condition: 

Instrumentation  

- A High Performance Liquid Chromatograph equipped with gradient elution capability, with 

Fluorescence detector and an auto sampler. 

- (Use Shimadzu LC 30 AD  with  RF 20 A detector or equivalent )  
 

- Data handling system. 

     (LC solution or equivalent chromatographic software). 

 

 

 

S.NO. PARAMETER CONDITIONS 

1.  Column STR ODS-II, C18,250 Lx4.6mm,5µm 

2.  Column oven temperature 40
o 
C 

3.  Data acquisition 60 min 

4.  Injection volume 10µL 

5.  Flow rate 1 mL/min 

6.  Detection RF-20Axs Ex.at 350nm, Em.at 450nm 

 

7.  Gradient Time  Module Command value 

0.01 pumps Solvent B 

Conc. 
10 

0.35 pumps Solvent B 

Conc 
11 

35.00 pumps Solvent B 

Conc 
45 

40.00 pumps Solvent B 

Conc 
100 

45.00 pumps Solvent B 

Conc 
100 

50.00 pumps Solvent B 

Conc 
10 

60.00 controller   

  



 

Sample Preparation 

  For the Analysis of amino acids in food products, the proteins may be hydrolysed and 

the constituent amino acids or the free amino acids may be analysed directly by Amino acid 

analyser.  

Reagents required: 

 Mobile phase :A: 25 mmol/L phosphate potassium buffer(pH 7.0)q 

                                    B: 45/40/15 Acetonitrile/Methanol/Water 

        For Derivatization: Mercaptopropionic acid(10µl in 10 ml of 0.1 mol/L Borate buffer ) 

            o-Phthalaldehyde solution(10 mg in 5 ml of 0.1mol/L Borate buffer) 

            Fluorenyl Methyl Chloro Formate solution(4 mg in 20 ml ACN) 

Amino acid standard: Std Stock Solution- The concentration of Wako mixed amino acid                

standards are given as 2.5 µmol/ml. From that prepare your standard working solution. 

 

Standard preparation: 

Standard stock solution:  For E.g. Aspartic acid(Asp) 

   M.wt:133.1 g/mol 

   2.5µmol/mlx133.1g/mol=332.75µg/ml=332.75 ppm    

Sample preparation: 

 Sample weight: 0.5g 

 Acid hydrolysis:10 ml of 6M HCl 

 Hot air Oven Temperature: 110
 o
C  

 Time: 22hrs to 72 hrs 

            After hydrolysis add 25 ml of citrate buffer (pH-2.2), filter the solution and load it. 

 

  

 



 

Procedure 

Inject 10µL of Blank , The standard solution mix and Sample solution into the chromatograph using the 

above chromatographic parameters. Record the chromatograms and measure the peak responses. Examine 

the blank chromatogram for any extraneous peaks and disregard the corresponding peaks observed in the 

chromatogram of the sample solution.  

The Retention Time of the known eluting peaks is given in the following table:  

 

Calculation: 

Calculation: 

Amino acid (ppm)=     C x Mwt xV x N x10
-6 

x10
6 

    W 

Where, 

       C:(Sample peak area/standard peak area) x std.conc.( µmol/ml) 

    Mwt :   Molecular weight(g/mol) of amino acid 

     W: weight of sample(g) 0.5g, 

     V: volume (ml)25 ml 

     N: Dilution factor (sample volume taken)  =1 (If no further dilution) 

Result:  

The amino acids Glutamic acid ,Cystine and Leucine were identified using the retention times of the 

corresponding standards ( ---, ---- and ---- respectively ) and quantified based on the peak responses as 

below 

1. Glutamic acid  : -------ppm 

2. Cystine   : -------ppm 

3. Leucine  : -------ppm 

 

 



Method reference: 

 

1. J.W.Henderson, R.D.Richker, B.A.Bidlingmeyer(2000).Rapid,Accurate,Sensitive and 

Reproducible HPLC analysis of amino acids.Agilent Technologies Co.(USA)part no. 598-

1193E 

 

 

Blank 

 

 

 

 

 

 

 

 

 

 

 

Datafi le Name:blank.lcd
Sample Name:blank
Sample ID:blank1
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Standard 1.00Um 

 

 

Name RT Exitation and 
Emitance wavelength 

Area concentration 

Aspartic Acid 3.877  Ex:350nm,Em:450nm) 10585291 1.00 Um 

Glutamic Acid 6.238 (Ex:350nm,Em:450nm) 25082782 1.00 Um 

Serine 11.429 (Ex:350nm,Em:450nm) 51615914 1.00 Um 

Histidine 14.016 (Ex:350nm,Em:450nm) 30337692 1.00 Um 

Glycine 15.079 (Ex:350nm,Em:450nm) 9472167 1.00 Um 

Threonine 15.475 (Ex:350nm,Em:450nm) 140706740 1.00 Um 

Arginine 17.036 (Ex:350nm,Em:450nm) 72929810 1.00 Um 

Alanine 19.885 (Ex:350nm,Em:450nm) 47983267 1.00 Um 

Tyrosine 23.869 (Ex:350nm,Em:450nm) 39772580 1.00 Um 

Cystine 26.967 (Ex:350nm,Em:450nm) 75058155 1.00 Um 

Valine 30.512 (Ex:350nm,Em:450nm) 36545440 1.00 Um 

Methionine 31.500 (Ex:350nm,Em:450nm) 61686266 1.00 Um 

Phenylalanine 35.864 (Ex:350nm,Em:450nm) 43336495 1.00 Um 

Isoleucine 36.373 (Ex:350nm,Em:450nm) 42194463 1.00 Um 

Leucine 38.759 (Ex:350nm,Em:450nm) 59895440 1.00 Um 

Lysine 39.765 (Ex:350nm,Em:450nm) 29761428 1.00 Um 

Proline 43.244 (Ex:350nm,Em:450nm) 6113917 1.00 Um 

 

Um: Micro Mole 
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Plant Seed powder 

 

Name RT Exitation and Emitance wavelength Area 

UK 3.876 (Ex:350nm,Em:450nm) 444167 

UK 5.978 (Ex:350nm,Em:450nm) 1599746 

UK 10.988 (Ex:350nm,Em:450nm) 1794346 

UK 13.483 (Ex:350nm,Em:450nm) 737028 

UK 14.858 (Ex:350nm,Em:450nm) 15507132 

UK 16.452 (Ex:350nm,Em:450nm) 8255707 

UK 19.290 (Ex:350nm,Em:450nm) 2472457 

UK 23.173 (Ex:350nm,Em:450nm) 634705 

UK 26.308 (Ex:350nm,Em:450nm) 3612981 

UK 29.951 (Ex:350nm,Em:450nm) 1227688 

UK 30.798 (Ex:350nm,Em:450nm) 599728 

UK 35.205 (Ex:350nm,Em:450nm) 1071365 

UK 35.830 (Ex:350nm,Em:450nm) 979821 

UK 37.166 (Ex:350nm,Em:450nm) 423281 

UK 38.158 (Ex:350nm,Em:450nm) 2244330 

UK 43.172 (Ex:350nm,Em:450nm) 7895926 

UK 44.402 (Ex:350nm,Em:450nm) 657258 

UK 44.782 (Ex:350nm,Em:450nm) 811531 

UK 48.580 (Ex:350nm,Em:450nm) 641923 

 

 

 

Datafi le Name:606.lcd
Sample Name:Sample
Sample ID:606
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