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ABSTRACT 
The instinct of being different in human being has led to many inventions and textile is one of them. 
Decoration of the textile was in vogue from the earliest times. It started with the natural materials 
available around and went to the extent of man-made synthesized material. The demerits of synthetics 
have forced people to go back to naturals.  Research for natural colouring agents is one of them. But 
following are the constrains of the natural dyes – fewer colour palette, wastage of otherwise highly 
commercial product, cost and bulk supply. These lead to search for the newer source of dyes which is 
otherwise eco-friendly. Coconut is consumed in large quantity in different ways. In India considerable 
quantity is used as offering in prayers. There is lot of waste after consuming edible portion from 
coconut. Keeping in mind the reuse aspect of eco-friendly for the present study coconut (left over 
after consuming edible portion) calyx was explored for extraction of colour. Dyed samples which 
were subjected for analysis in terms of K/S and CIE L*a*b* values and fastness properties gave good 
results. 
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INTRODUCTION 
Environment pollution has been identified as one 
of the major cause leading to the ecological 
disturbance. Textile sector is the major 
contributor to it. The recent finding on the 
harmful effects of synthetic dyes on environment 
and human being made worldwide need to 
develop the eco-friendly and safe dye to be used 
for textile.1 The researches has been concentrated 
towards finding  new natural sources for the 
textile dyes. But the constraints of the natural 
dyes are – fewer colour palette, wastage of 
otherwise highly commercial product, cost and 
bulk supply.2 The present work was planned to 
find out the dye source which would be waste 
available in bulk. Coconut is consumed in large 
quantity in different ways and lot of waste is 
there after consuming edible portion from it.  
Coconut is known for its great versatility as seen 
in the many uses of its different parts. The 
various parts  have a number of uses. It is part of 
the daily diets of many people and  also has 
cultural and religious significance in many  

societies that use it. The various parts of the 
coconut have a number of culinary uses. It is 
used in different forms as oil, desiccated, milk, 
flour and chips. Coconuts are also used in the 
beauty industry in moisturizers and body butters. 
Large  amount of  coconut is used as offering 
every day and considerable amount is added to 
the landfill daily after consuming the edible 
portion. Coconut calyx is a large brown and 
reddish fibrous drupe up to 30 centimeters in 
length. The calyx, which is outer floral envelope 
of the flowering plants usually green in colour 
remains attached to the nature fruits and becomes 
brown on drying. These are usually thrown as 
waste. The effective use of this waste will help in 
ecological management.  
For the experiments, dye was extracted from 
dry coconut calyx. Dye solution was prepared 
and dyeing was done on fabric.  

AIMS AND OBJECTIVES 
To study scientifically the probability of using 
colours obtained from waste portion of the 
coconut on the textiles which will reduce waste *Author for correspondence 
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and reutilize them for the development of 
environment friendly colours for textiles. 

MATERIAL AND METHODS 
Cotton fabric having plain weave, weight 78.4 
gms/sq2, 37 X 29  ends and pick per cm was used  

for the experiment. For the dye coconut calyx 
was collected from the temple and the lemon rind 
and pomegranate were brought from  market, 
while alum used was of laboratory grade.            
Table 1 gives the information about the materials 
used. 

Table 1 : Material used 

S/N Material Used as 
1 Cotton fabric Base material for dyeing 
2 Coconut calyx Dye source 
3 Pomegranate rind Mordant 
4 Lemon rind Mordant 
5 Alum Mordant 

Extraction of dye 
1% stock solution of the dye was prepared by 
boiling 4 gms of dye in 100ml water for 45 
min. The extract was filtered and made to 
100ml and used for dyeing.3 
Mordanting  
Lemon rind and pomegranate rind For  
mordanting ; the 2.5 gm of mordant powder 
(lemon rind and pomegranate rind separately) 
was boiled in 250 ml of water till 45 min and 
then the solution was strained.  
Alum  
The stock solution of alum was made by 
dissolving 2.5 gm of mordant powder in 250 
ml water. And then the samples were treated 
for 45 min with each mordant separately. 
The mordanting was carried out in beakers 
keeping   the    material    liquor ratio 1:40. The  

samples were introduced at 60 0C and 
temperature was maintained  throughout the 
treatment for the 45 min. After mordanting the 
samples were squeezed and dried.4 
Dyeing 
The above  mordanted samples were introduced 
to the dye bath prepared from the coconut calyx 
dye and dyeing was carried out at 60 0 C for the 
first 15 min. and then at 80 0 C for further 30 min. 
After dyeing, the samples were squeezed, 
washed with cold water and dried.5-8 

RESULTS AND DISCUSSION 
Colour obtained 
Different shades of brown, yellow and pink 
were obtained under different conditions.9-11 
Variations were  mordants and pH which are 
given in Table 2. 

Table 2 : Colours obtained with different variables 

Condition Self pH Acidic pH Alkaline pH 
Without mordant Brown Orange brown Red brown 

Pomegranate rind Light yellow brown Light yellow brown Yellow brown 

Lemon rind Light brown Light brown to pink Pink 

Alum Red brown Red brown Pink 

Assessment of colour values of the dyed 
samples 
Table 3 shows CIE L*a*b* and K/S values of 
the coconut calyx dyed samples by varying 
different mordants and dyeing condition. In 
table L* values shows lightness and darkness 
in the samples. In the neutral (self pH).          
At   self   pH,   higher   a*   values   was   seen  

on the cotton without pre-treated with 
myrobalan and mordanted with alum (8.813) 
The higher b* value (24.042) on cotton pre-
treated with myrobalan and mordanted with 
alum Thus all the dye condition, the highest 
depth of colour was acquired on cotton pre-
treated with myrobalan and mordanted with 
alum in neutral condition (14.665). 
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Table 3 :  Intensity of the colours obtained as L*a*b* and K/S values 

 S/N Samples L* a* b* K/S 

1 Lemon rind 63.383 7.668 9.545 7.785 
2 Lemon rind(harda) 63.859 6.357 12.885 12.489 
3 Alum 59.981 8.813 13.930 11.726 
4 Alum(harda) 54.663 7.829 24.042 14.665 

Fastness properties  
1. The dye possessed very good to excellent 

fastness to wash  and light. 
2.  Rub fastness was rated medium to good. 
3.  Dry rub fastness was good to very good, 

while wet fastness was not so good 
compared to dry fastness. 

CONCLUSION 
From the above, it was concluded that coconut 
calyx can be used as source for dye for cotton 
textiles and various colour palette consisting 
shades of brown, yellow and pink can be 
obtained by using different mordants. Though 
natural dyes are fugitive in nature it can be 
used where less of wet cleaning is required. 
This dye can be explored further for wider 
range as it is from waste which is available in 
bulk. Results will be useful if taken up by the 
textile industries. 
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