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ABSTRACT:
In the present study an attempt was made to test the foods for the presence of tryptophan proteins in plants. Propriety
proteins are used for test development. Standard reference materials are used for method development.Asimple method
for the determination of tryptophan in protein is described. The protein was treated with an excess of 2-hydroxy – 5-
nitrobezyl bromide. Nextly the protein is purified by filtration and washing. Colorimetric analysis wasdone and the
absorbance  measurements were done at 550nm.The procedure was found to be accurate and the results reproducible
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1. INTRODUCTION:
Tryptophan is vital constituent of proteins, is an essential amino acid .It is important for various metabolic
functioning and regulationsand some are potent drugs.Tryptophan is necessary for maintaining a positive
nitrogen balance.It is the precursor of the neurotransmitter serotonin and needed in brain functions and related
regulatory mechanisms (1-3).

It forms the important starting material in the chemical synthesis of a wide range of pharmaceuticals used in
the treatment of depression, schizophrenia, and hypertension. Also used in food industry , added to dietery
food to maintain amino acid balance.Because of its indole moiety has unique spectrophometricbehaviour , can
be used to study the structure and dynamics of protein.Tryptophan has nutritional and biochemical importance
which emphasizes the need for analytical methods for its determination in food andproteins(4,5).

Some economically important plants have been successfully genetically engineered.Disease resistance, male
sterility, insect protection, herbicide tolerance and delayed ripening are some of the desirable traits.The
desired trait is produced by introduction of a gene that turns off another gene. The traits are introduced by  the
expression of proteins.The plants may be genetically modified and the proteins may be expressed in high
concentrations.This technology has led to the  commercial production of genetically engineered crops(6).

The analytical methods used for the determination of tryptophan content in biological media, in food or in
pure form include titrimetry , capillary electrophoresis , voltammetry , chemiluminescence  , amperometry ,
polarography , high-performance liquid chromatography (HPLC) , fluorescence spectroscopy  and
spectrophotometric method (7). Among these methods, titrimetry is the simplest, but it is insensitive and only
the amino acids of samples with more than millimolar concentration (mmoL/L) can be accurately analyzed.
Capillary electrophoresis has high resolution (8), but the operation is complicated and requires skilled
persons.Though voltammetric methods are relatively inexpensive and sensitive, extracting qualitative and
quantitative information from electrochemical data is a difficult task(9).Amperometric methods were found to
be tedious .Spectrophotometric method has some disadvantages such as time consuming and heat
pretreatment(10).

2. METHODOLOGY
Tryptophan is the protein in,was determined by colorimetry. It was oxidized by sodium nitrite and coupled to
pink colouredleucodye N-1-(naphthyl)ethylenediaminedihydrochloride .Hydrochloricacid, sodium nitrite,
sulphamic acid, sulphuric acid and other chemicals used in this study were of analytical grade. Deionized
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water was used to prepare all solutions.Colorometric method sample(0.1g/L) was prepared in deionised water
with a few drops of 1mol/L sodium hydroxide, and the tryptophan solution was suitably diluted before using
as standard.Solutions of 1 mol/L of sodium nitrite and 25 g/L of sulphamic acid were prepared in deionized
water, stored in refrigerator avoiding direct light and used within one week. A solution of 2 mol/L of sulphuric
acid was also prepared.

The standard solution was taken in sets of  25 ml calibrated flasks, cooled at 5 degress centigrade.Sulphuric
acid was added to each flask, mixed and sodium nitrite and sulphamic acid , added  and placed in ice bath
.Tryptophan solutions were then added to the flasks volume made to 25 ml. The absorbance of the pink
coloured solution was measured at 550nm. Dipeptides containing tryptophan are less reactive than free
tryptophan. Absorption measurements were made at 550nm.At this wavelength there were no interferences by
carbohydrates or amino acids or neutral salts..

In colorimetry , the light absorbtive capacity of a system  (coloured solution) is measured and this
measurement is related to the concentration of the coloured substance in the solution.When monochromatic
light passes through a transparent medium (coloured solution) the rate of decrease in intensity with the
concentration and thickness of the medium is directly proportional to the intensity of the light. Series of
experiments were done varying the reagent concentrations and hydrolysis time.

The colorimetric method is based on the reaction of the sample with certain reagents and the measurement of
the optical density of the  coloured compound which absorbs maximally at 550m. All measurements were
made at 550 nm. Absorbance of the chromophore is directly proportional to the amount of tryptophan present.

3. RESULTS AND DISCUSSION:
The samples were analysed and concentration of each of the samples was calculated and plotted against
absorbance as shownin Figure-1.

There is a linear relationship between concentration and absorbance. Beer Lambert ‘s law verified which
states that when monochromatic light passes through a transparent medium (coloured solution), the rate of
decrease in intensity with the concentration and thickness of the medium is directly proportional to the
intensity of the light(11).The colorimeter works on the principle - A low voltage lamp forms the light source.
This light passes through a selected filter. The light transmitted by the filter passes through the cell containing
the coloured solution, and falls on a sensitive photocell. An amplifier amplifies the current generated by the
photocell. The amplifier output drives a current meter calibrated in optical density % transmittance(12).
Absorbance of the chromophore is directly proportional to the amount of tryptophan present . Values obtained
were in close agreement with values reported in the literature. This method produced reproducible and stable
results for the concentrations of tryptophan and was validated by comparison with the data obtained  and was
validated by comparison with data obtained using a glyoxylic acid, sulphuric acid and ferric chloride
treatment producing a coloured compound which absorbs at 550nm.

Figure-1
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4. CONCLUSION:
Various chromatographic techniques, spectrophotometric analysis, chemical methods,microbial assay are
commonly used for determining tryptophan in proteins.All these methods are limited in accuracy and
reproducibility because of interferences from common substances(13).And were also found to be expensive,
time consuming, involving many steps and required trained personnel.compared to the above methods
colorimetry was found to be sensitive, Colorimetric analysis was selected for its simplicity and was found to
be less time consuming ,more accurate , less expensive giving reproducible results..This methodwas
employed for the analysis because it is free of interference from other amino acids(14).
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