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ABSTRACT 

Natural dyes from plants have been given much interest in recent years due to the threat and harmful effects arised 

by synthetic dyes and environmental awareness created by researchers. In this study methanolic extract of seven different 

plants were considered ie.,, Aloe vera, Azadirachta indica, Bixa orellana, Curcuma longa, Punica granatum, Quercus 

infectoria, and Thymus Vulgaris extracts were dyed to the scoured cotton fabrics. These fabrics were mordanted with Alum 

acetate/ acetic acid for fastening of the imparted colours. The extracts were also qualitatively analysed for the major 

phytochemical components present in it. All the extracts were found to have the bioactive components, Tannins, Saponins, 

and terpenoids. The dyed cottons fabrics were observed with different shades of colour and also its durability and colour 

fastening are tested. 
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INTRODUCTION 

India has a rich plant biodiversity which is ranked 11
th

 as biggest biodiversity in the world. It has approximately 

490,000 plant species and there is no doubt that the plant kingdom is a treasure-house of diverse natural products (Neha 

Grover et al., (2011)). One such product from nature is the dye. Pigment from leaves, fruits, seed, wood and roots were 

used as dye stuff for textiles and as paint in art and craft. Natural dyes are environmental friendly, hygenic, user friendly 

and permanent than other colorant. The replacement of natural dyes could happen until the introduction of synthetic dyes 

due to feasible coloring property of natural dyes (Kumaresan et al., (2011)).  

Certain problems with the use of natural dyes in textile dyeing are color yield, complexity of dyeing process, 

reproducibility results, limited shades, blending problems and inadequate fastness properties (Sachan and Kapoor (2007); 

Siva (2007)). But these problems can be overcome by using chemicals called as mordants. Mordants are metal salts which 

produce an affinity between the fabric and the dye (Vankar et al., (2009); Samanta and Agarwal, (2009)). One of the 

pleasures of using natural dye is that no two baths will ever give exactly the same result, there will be an element of 

surprise with variation accordingly to the season, the weather, the maturity of the plant, its position in the sun or shade and 

the quality of the water used for dyeing will determine the dyeing quality.  

Recently, interest in the use of natural dyes has been growing rapidly due to the result of stringent environmental 

standards imposed by environmental board and pollution control board of many countries in response to toxic and allergic 

reactions associated with synthetic dyes (Kamel et al., (2005)). Research has shown that synthetic dyes are suspected to 

release harmful chemicals that are considered to be high pollutant in both water and land which would be allergic, 

carcinogenic and detrimental to human health. Natural dyes from plants provide important alternative to petrochemical 
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based dyes and if harvesting is carefully managed without affecting environmental and social benefits. Natural dyes not 

only release medicinal properties but also improve the aesthetic value of the product and they are unique and ecofriendly 

(Neha Grover et al., (2011)). 

In the present work seven plants species extracts were used to dye the cotton fabrics at optimized conditions by 

using a single mordant and checked the colour fastness of the dyed fabrics were also evaluated. The quality of dyeing were 

analysed by using SEM analysis. 

MATERIALS AND METHODS 

Sample Collection 

The extraction of the dye from the plant source was carried out in seven different plant materials. These plant 

were collected from nearby areas at Coimbatore. The chosen plants were fruit rind of Punica granatum, leaves of 

Azadirachta indica, rhizome of Curcuma longa, leaf sap of Aloe vera, seeds of Thymus Vulgaris, seeds of Quercus 

infectoria and seeds of Bixa orellana. 

Extraction of Dye 

The collected plant materials were shade dried until the moisture was reduced to below 3 percent. The dried plants 

were grinded and sieved to obtain the fine powder. The dyes from the plants were extracted by preparing the methanolic 

extract of the powdered sample (5gm in 25ml of methanol) and the extraction process was carried out in a soxhlet 

apparatus at 80-85°C for 1hr in 1lt capacity flask. After extraction, the extract was filtered and led to evaporate the solvent 

leaving the dye behind. 

Phytochemical Analysis 

Qualitative determination of phytochemical components was carried out in all the seven extracts as per the 

standard procedure from (Sofowara, A., (1993), Harborne, J.B., (1973), Jigna Parekh et al., (2007), Ejoba Raphael., 

(2012)). 

Test for Alkaloids 

To 3ml of the extract, 3ml of 1% HCl was added with continuous stirring on a steam bath. To the mixture Mayer’s 

reagent and Wagner’s reagent were added. Formation of turbidity in the resulting precipitate indicates the presence of 

alkaloids. 

Test for Tannins 

 2ml of the extract was stirred with 2ml of distilled water to which a few drops of FeCl3 solution (5%w/v) were 

added. The presence of tannin was confirmed by the formation of green precipitate. 

Test for Flavanoids 

 1ml of 10% lead acetate solution was added to 1ml of extract. The formation of yellow precipitate was taken as 

positive result for flavanoids. 

Test for Saponins 

 To 5ml of the extract, 5ml of distilled water was added and shaken vigorously at warm condition. The formation 

of honey comb like foam was taken as the indication for presence of saponins. 
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Test for Steroids 

 When 2ml of the extract was dissolved in 2ml of chloroform and 2ml concentrate sulphuric acid in a test tube, a 

red colour produced in the lower chloroform layer indicates the presence of steroids. 

Test for Phenols 

 The extract (50 mg) was dissolved in 5 mL of distilled water.  

 To this, 3ml of 10% lead acetate were added. A bulky white precipitate indicated the presence of phenol 

compounds. 

Test for Terpenoids 

2ml of the organic extract was dissolved in 2 ml of chloroform and evaporated to dryness. 2 ml of concentrated 

sulphuric acid was then added and heated for about 2 min. A grayish colour indicates the presence of terpenoids. 

Test for Glycosides 

Liebermann’s Test 

2 ml of the organic extract was dissolved in 2 ml of chloroform, where 2 ml of acetic acid was added carefully. A 

color change from violet to blue to green indicates the presence of a steroidal nucleus (i.e. a glycone portion of glycoside.) 

Salkowski’s Test 

2 ml of each extract was dissolved in 2 ml of chloroform. 2 ml of sulphuric acid was added carefully and shaken 

gently. A reddish brown colour indicates the presence of a steroidal ring (i.e., a glycone portion of glycoside). 

Keller-Kiliani Test 

2 ml of each extract was dissolved in 2 ml of glacial acetic acid containing 1 ml of concentrated H2SO4 

characteristic of cardenolides. 

Tests for Carbohydrates 

 Molisch’s test: 3 ml of the aqueous extract was added to 2 ml of Molisch’s reagent and the resulting mixture 

shaken properly, then 2 ml of concentrated H2SO4 was poured carefully down the side of the test tube. A violet 

ring at the interphone indicates the presence of carbohydrate. 

 3 ml of the aqueous extract was measured into test tube and1 ml of iodine solution was added. A purple coloration 

at the interphone indicates the presence of carbohydrates. 

Test for Protein 

Biuret Test 

An aliquot of 2 ml of filtrate was treated with one drop of 2% copper sulphate solution. To this, 1 mL of ethanol 

(95%) was added, followed by excess of potassium hydroxide pellets.  

Pink color in the ethanolic layer indicated the presence of proteins. 

Dyeing of Fabric 

Preparing the Fabric: Scouring 

The starch content present in the fabrics was removed by scouring. The fabrics to be scoured were pre-weighed. 

Soda ash was weighed equal to the 2% of the weight of the fabric and detergent at 5.5% of the weight of fabric. The salts 
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were added to warm water and stirred well. The pre-weighed fabric was added and stirred further for about 20-30 mins 

holding the temperature at 85°C. 

Bleaching 

Bleaching is chemical treatment employed for the removal of natural coloring matter from the substrate. The 

source of natural color is organic compounds with conjugated double bonds , by doing chemical bleaching the 

discoloration takes place by the breaking the chromophore , most likely destroying the one or more double bonds with in 

this conjugated system. The material appears whiter after the bleaching.The scored fabrics was bleached by treating with 

2gms of ascorbic acid and 3ml of sodium hypochlorite in 200ml of water and maintained at 90°C for 10mins. The fabric 

was dried and washed in sterile water. 

Mordanting 

Mordanting of the fabrics was performed using alum acetate/acetic acid equal to 5% of weight of the fabric 

(liquor ratio 1:40). The mordant bath was maintained at a temperature of 30°C for about 1hr along with continuous stirring 

serves as the firm fixative agent. 

Dyeing 

The dyeing of the fabric was carried out at 5% of the extract to obtain a medium shade range. The dye was 

dissolved in water with increasing temperature upto 30°C. The fabrics were added with a further increase in temperature to 

80°C. The temperature was maintained with continuous stirring for about 45mins. Then the fabrics were removed from the 

dye bath and washed gently in Sodium Lauryl Sulphate (SLS). Finally the dyed fabrics were dried and stretched. 

RESULTS AND DISCUSSIONS 

The natural dyeing can produce a wide range of colors even from the same plant source by applying different 

dying techniques, extraction methodology, solvent used etc.,. In this study seven plant source were chosen for dyeing of 

cotton fabrics. Each plant source gives different color shades to the fabrics.  

 The qualitative phytochemical analysis of the methanolic plant extracts represented in the Table 1 showed the 

presence and absence of bioactive components like alkaloids, tannins, terpenoids, phenols, steroids, flavanoids, glycosides, 

saponins, carbohydrates and proteins in the selected plant extracts. It is observed that tannins, flavanoids, saponins and 

terpenoids are present in all the extracts. Alkaloids were found in Aloe vera, Curcuma longa, Quercus infectoria and 

Thymus vulgaris. Steroids were present in Azadirachta indica, Bixa orellana, Curcuma longa and Quercus infectoria. 

Phenols and glycosides were present in all the extract except Bixa orellana. Carbohydrates were absent in Curcuma longa. 

Proteins analysis gave negative result for Curcuma longa and Punica granatum.  

The dyeing of the cotton fabrics with these plant extract give different shades of colour. These colour shading 

depends on the mordant used during the dying process. Mordants were used for the fixing of the dye to the fabrics. Alum 

acetate/acetic acid were used as the mordant. Mordanting can be done in three stages of dyeing: premordanting, 

simultaneous mordanting and post mordanting. In this work, premordanting has been applied since it showed the brighter 

colour appearance. The fabrics without mordanting showed decrease in the intensity of colour than the mordanted fabrics.  

 Table 2 indicated the colours of the dyed fabrics. Greenish orange and light green colours were obtained from 

Aloe vera and Azadirachta indica. Bixa orellana gives orange colour to the fabrics. Yellow colour was obtained from 

Curcuma longa. Punica granatum and Quercus infectoria gives yellowish orange and yellowish brown color. Pale green 
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was obtained from the seed extracts of Thymus Vulgaris. 

Table 2: Colour Shadings of the Dyed Fabrics 

Plant Extracts Colour Shadings 

Aloe vera Greenish yellow 

Azadirachta indica Light green 

Bixa orellana Orange 

Curcuma longa Yellow 

Punica granatum Yellowish orange 

Quercus infectoria Yellowish brown 

Thymus Vulgaris Pale green 

 

The quality of the dyed fabrics was checked by SEM analysis. Figure 1 shows the change in the morphology of 

the cotton fabrics. The treated fabric shows the coated extract which indicates the difference in the treated and untreated 

fabrics. 

 

Figure 1: SEM Analysis of Treated and Untreated Fabrics: 

1a &1b- Untreated Fabrics, 2a &2b- Treated Fabrics 

 Since the chosen plant extracts are naturally provided with medicinal properties, using them to the fabrics would 

be environmental friendly and protects the wearer’s skin. And from the phytochemical study it can be reported that these 

dyes having tannins, saponins, terpinoid etc., have the properties such as antibacterial, antifungal, anticoagulant, 

antidiabetic (Sitakanta Patnaik et al., 2011) and antioxidant properties (Prashant Tiwari et al., 2011) The wash fastness 

analysis of the dyed fabrics showed that these fabrics are durable for four to five washes. When compared to the synthetic 

dyes, natural dyes showed poor wash fastness. Such wash fastness can be overcome by using different mordants or other 

vegetative fixing agents (Neha Grover et al., 2011). Also it is found that, using gumming agents along with the dye can 

improve the colour fastness of the fabrics.  

CONCLUSIONS 

From this current study it was found that the natural dye extracted from the seven different plant source extracts 

can be successfully applied to the cotton fabrics to obtain a wide range of colour shadings along with the application of the 

mordant as a fixative agent. These dyes are environmental friendly and harmless when compared to the synthetic dyes. The 

colour fastness of the dye can be increased with the use of other vegetative fixing agents. It is also suggested that the usage 

os gumming agents along with the dyed fabrics (Thilagavathi et al., (2007). This novel finding in future can easily replace 

the synthetic dyes, ultimately problem caused by synthetic dye in water and land can overcome at certain extent. 
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APPENDICES 

Table 1: Phytochemical Analysis of Methanolic Extract of Aloe vera, Azadirachta indica, Bixa orellana, 

Curcuma longa, Punica granatum, Quercus infectoria and Thymus vulgaris 

Phytochemical 

Components 

Aloe 

vera 

Azadirachta 

indica 

Bixa 

orellana 

Curcuma 

longa 

Punica 

granatum 

Quercus 

infectoria 

Thymus 

vulgaris 

Alkaloids  + - - + - + + 

Tannins + + + + + + + 

Flavanoids + + + + + + + 

Saponins + + + + + + + 

Steroids - + + + - + - 

Phenols + + - + + + + 

Terpenoids + + + + + + + 

Glycosides + + - + + + + 

Carbohydrates + + + - + + + 

Proteins + + + - - + + 

                 + Present, - Absent 




