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Abstract 

A new violet colour is isolated from flowers of Clitoria ternatea Linn., a very common flower in Maharashtra, 
India. In the present study, the absorption maxima of the aqueous extract of C. ternatea were recorded and 
the interesting phenomenon of changes in colour at different pHs were studied using spectrophotometer.  
The isolated compounds showed a spectrum of colours ranging from pink-violet-blue-green-brown at 
different PHs namely 2.0-4.0-6.0-10.0 and 12.0. The pH of the original violet coloured aqueous extract of  
C. ternatea showed absorption maxima at 571 nm (K-band) and 618 nm (R-band). As the pH changed from 
2-4-6-8-10 and 12, the absorption maxima shift was observed between 548-627 nm (K-band). The thin layer 
chromatographic studies showed that change of pH did not change Rf of the coloured molecule. 
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Introduction 
The alchemy of colours started from an early time, red 
colour of saffron, dry chilli and yellow colour of turmeric, 
are used in foods. Indians have been fore-runners in the 
art of natural dyeing. The advent of synthetic dyes 
caused rapid decline in the use of natural dyes which 
were completely replaced by former within a century.  
Many plants have been identified as potentially rich in 
natural dye contents and are used for dyeing for quite 
some time. Various parts of plants like roots, stems, 
barks, flowers, fruits and seeds can be exploited for 
obtaining natural colour. Bayer’s work on indigo blue 
(Kamat, 1981; Kearsley and Rodriguez, 1981; Kirtikar 
and Basu, 1991) has certainly enriched chemistry in 
general and chemistry of the dyes in particular. The dye 
sources in the ancient world included plants as Madder 
(Rubia tinctorum) for red, Saffron (Crocus sativus) and 
Weld (Reseda luteola) for yellow, Woad (Isatis tinctoria) 
for blue. The modern plant cultivation system was 
developed for these plant (Kearsley and Rodriguez, 
1981; Kirtikar and Basu, 1991) pigments date back. 
Egyptians developed coloured pigments like ultramarine 
(Counsel, 1981). Such natural dyes were in use for 
thousands of years. With the advance studies in 
structural chemistry, by 1800 AD scientist collected a 
vast knowledge of chemical structures as anthocyanins 
flavones, dihydropyrans, indigo, carotenoids etc. 
responsible for colours. This has opened a floodgate for 
synthetic dyes, which crossed the number 70,000 to 
date. Today most of the synthetic dyes either appear to 
be carcinogenic or lethal due to airborne toxicity (Kamat, 
1981). This started right thinking people to appreciate 
natural colours in spite of certain disadvantages like heat 
labile and short supplies. In the present study, a violet 
colour is obtained from flowers of Clitoria ternatea Linn.  

 

Fig. 1. Clitoria ternatea Linn. 

 
 

Fig. 2. Flower of Clitoria ternatea Linn. 
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Materials and methods 
Extraction of colour: Fresh flowers of Clitoria ternatea 
Linn. were collected and authenticated by Botanical 
survey of India, Govt. of India, Pune (Fig. 1 and 2).  
The violet colour petals were separated and soaked in 
distilled water and heated on water bath at 85C for 2 h. 
Solvents like methanol, ethanol are also tried for 
extraction but maximum yield was observed in aqueous 
solution. 
 
Experimental method: The aqueous extract of Clitoria 
ternatea (pH 4.97) was adjusted to various pHs namely 
2, 4, 6, 8, 10 and 12 using 0.1N HCl and 0.1N NaOH. 
Thin layer chromatography was performed on the 
aqueous extract of Clitoria ternatea and different pH 
solutions of C. ternatea extract using thin layer 
chromatographic plate Silica gel G 60 (Nonfluroscent) 
(Counsel, 1981). In each spot, 1 cm was measured from 
the base of TLC plate, marked with a pencil and labeled. 
Capillary tube was used to spot the plate. Labeling of the 
sample was done with a pencil. The TLC chamber was 
prepared by using 15 mL of isopropanol: Distilled water 
(80:20 v/v). The plate was placed in TLC chamber and 
covered, ensuring that the solvent was just below the 
spots. After the complete travel to the solvent front, it 
was dried at room temperature and the coloured spots 
were observed on TLC plate and RF value was 
calculated. 
 
Results and discussion 
The physical method used in analytical chemistry is 
based on the measurement of colour in coloured 
solutions. In the present study, the absorption maxima of 
the aqueous extract of Clitoria ternatea Linn. was 
recorded and the interesting phenomenon of changes in 
colour at different pHs was studied using 
spectrophotometer. The intensity of the colour could 
determine the concentration of the analyte present 
(quantitative analysis). The pH of the original violet 
coloured aqueous extract of C. ternatea showed 
absorption maxima at 571 nm (K-band) and 618 nm  
(R-band). As the pH changed from 2-4-6-8-10 and 12, 
the absorption maxima shift was observed between  
548-627 nm (K-band) (Fig. 3 and Table 1). The thin layer 
chromatographic studies showed that change of pH did 
not change Rf of the coloured molecule (Fig. 4). 
This indicates that the change in colour is not due to 
change in the molecular structure but due to electron 
transition reflected by respective absorption maxima.  

 
 

Fig. 3. Voilet colour powder obtained from Clitoria ternatea. 

 
 

Fig. 4. TLC of C. ternatea aqueous extract at various pHs. 

 
   Lane 1     2        3        4         5       6      7 
 
Lane 1 2 3 4 5 6 7 
pH level Original pH 2 pH 4 pH 6 pH 8 pH 10 pH 12 
Spot 1 
Rf 0.64 0.64 0.64 0.64 0.64 0.64 0.64 

Spot 2 
Rf 0.75 0.75 0.75 0.75 0.75 0.75 0.75 

Spot 3 
Rf 0.82 0.82 0.82 0.82 0.82 0.82 0.82 

 
 
Most chemical acid-base indicators work on the principle 
of a slightly ionizable weak organic acid whose ionizable 
hydrogen can be pulled off by a slight excess of base. 
This makes good indicators in their ability to change 
colour or near equivalence point of the titration.  
 
 

Table 1. Observation of coloured aqueous extract of C. ternatea at different pHs. 
pH Colour Wavelength Absorbance Wavelength Absorbance 
4.97 (original extract) Violet 571 nm 1.5544 618 nm 1.3113 
2.00 Pink 548 nm 1.0297 - - 
4.00 Violet 566 nm 1.0251 617 nm 0.6483 
6.00 Blue 574 nm 1.1817 619 nm 1.2654 
8.00 Blue green - - 627 nm 1.3753 
10.00 Green - - 607 nm 0.8355 
12.00 Brown green 596 nm 0.5184 - - 
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Conclusion 
The spectrophotometric analysis showed that intensity of 
colours obtained from aqueous extract of Clitoria 
ternatea Linn. were stable for 24 h. Absorption maxima 
and thin layer chromatography studies showed that 
change of pH did not change Rf in all colours. This 
natural colour can be used in food, cosmetics, pharma 
products, dyeing cotton-wool-silk, paper and even  
acid-base titrations after further investigations.    
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