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Introduction 
 
Colour Attracts and holds attention.....humans have been attracted to colour and have devised 
 
ways to add colour to all things, and this has evolved into a science long before chemical 

dyes were discovered. Natural dyes have been used in early cave paintings as the first form of 

documented expression or communication. Later these dyes were applied as tattoos; 

permanent and temporary before showing up on textiles. All the murals depicting textiles in 

painting found in the caves at Ajanta and Ellora as well as the various paintings documenting 

the past, show coloured garments. 
 
A wide variety of natural materials were used in combination to get different colours, not 

only were these dyes, ‘clean colours’ but also were bright and fast when used on all kinds of 

natural fabrics. India is a country famous for its textiles especially dyed, printed, embroidered 

and intricately woven fabrics. 
 
When studying Natural dyes, it is seen that certain colours were automatically considered 

those of the privileged class, as they were available only at a high cost since the natural 

sources itself were found in limited quantities, e.g. Tyrian purple. Natural dyes are colours 

obtained from plant, animal or mineral sources. These natural matters are made to undergo 

various processes to extract colour from them. Sometime it might involve simple steps of 

powdering the seeds of the plant; sometimes all it takes is to boil the leaves. For the 

extraction of some dyes, the process can be quite laborious and tedious. The fermentation that 

turns fruits and grains into wine, also lends to extraction of colour. The essential process of 

dyeing has not changed over time. The dye material is put into a container of water and then 

the textiles to be dyed are added to the pot, which is heated and stirred until the colour is 

transferred. Most natural dyes require the use of certain agents called mordants to help bind 

the dye to the fibres; tannin, salt, natural alum, vinegar, and ammonia from stale urine were 

used by early dyers. 



 
With the advent of the chemical dyes in 1856 by William Henry Perkins, chemical dyes 

slowly took over the market; they were easy to use and also cheaper to produce. Since then 

the inventory of Natural Dyes has slowly diminished and many were forgotten we have lost 

data regarding the natural sources of various colours. This knowledge has had to be collected 

from scratch once again. Since the early 1990’s Natural dyes are having a renaissance and 

efforts are being made to reintroduce them for the colouring of fabrics as they are good not 

only for the environment but also with regards to the wearers’ health. Over the last 25 years 

not only scientists but forward thinking artisans too, have been working hard to revive and 

document the world of natural dyes. 

 
 

There are a number of methods of applying decorations to fabrics; resist printing is one such 

method practiced by the craftsmen of yore. Within resist dyeing/printing too these are 

numerous materials that have been used to obtain interesting effects on fabric, such as in 

Central Africa resist dyeing is carried out using cassava and rice paste, this has existed for 

centuries in the Yoruba tribe of Southern Nigeria. Craftsmen of Senegal have been using 

mud, sweet rice paste or Tsutsugakitechnique is practiced in Japan, Dabu or Mud resist of 

Rajasthan has also withstood the trials of time and are some of the methods still being 

practiced. Batik uses wax as a resist agent and has been practiced in numerous countries such 

as Indonesia, Africa and India over the centuries. 

 

 

Batik is an ancient art, it is supposed to be 2000 years old, and it is a process for creating 

design usually on cloth, by applying wax to act as the resist on portions of the material and 

then dyeing it so that the un-waxed part takes on the required colour. Then the fabric is de-

waxed to remove the wax. Depending on the number of colours required waxing can be done 

numerous times By applying resist the fabric catches certain colours in certain regions of the 

fabric. 
 

Early evidence of batik has been found in the Far East, Middle East, Central Asia and India 

from over 2000 years ago. It is conceivable that these areas developed independently, without 

the influence from trade or cultural exchanges. In Egypt linen and woollen fabrics have been 

excavated bearing white patterns on a blue ground and are the oldest known samples found 

dating from the 5th century A.D they were made possibly in Syria. The exact country of 

origin of batik is not known as there is no documentation on this information, but there is 

evidence of a considerable export trade in Batik textiles during the 1600’s mostly on silk 

from China to Java, Sumatra, Persia and India. 



 
 

As most of the Batiks in India were done on natural fabrics which were easily perishable 

fabric, no evidence has been retrieved from any of the archaeological sites, but frescoes in the 

Ajanta caves depict head wraps and garments which could be batiks. In temple ruins of Java 

and Bali, figures whose garments are patterned are suggestive of batik. Indonesia, most 

particularly the island of Java, is the area where batik has reached the greatest peak of 

accomplishment. A wax block form of printing was developed in Java using a cap or Block. 

The Dutch took Indonesian craftsmen to teach the craft in several factories in Holland from 

1835. By the early 1900s the Germans had developed ways to mass produce batiks. The 

Swiss produced imitation batik in the early 1940’s. There are many examples of this form of 

batik as well as hand-produced work in many parts of the world today. 

 

 

India still has a few small but active craft centres which specialise in the craft of batik, be it 

painted batik or block batik. All these centres today use chemical dyes. The wax being used 

too is a by-product of Petroleum- paraffin wax. For artisans wanting to shift back to using 

natural dyes the Paraffin wax ( currently in use) is a hindrance as it reacts with the mordants 

and natural dyes and then is not easily removable. In this study the investigator aims to first 

understand the Batik process and the various methods by which it is carried out. Then by 

specifically working with the Batik artisan community at Kutch Gujarat and by undertaking 

this research, the investigator hopes to aid the batik artisan community, to revive the use of 

natural dyes in their craft and also to see if a natural alternate to the expensive Bees wax and 

the present paraffin wax can to obtain. Also would like to aid them in getting the GI mark 

(Geographical Indication).If the complete natural resource revival in this craft is possible it 

would help the artisans get the much needed GOTS (Gold standard for sustainability in the 

field of processing of organic fabrics) certification, and this would only revive and encourage 

other artisan communities to the advantages of using sustainable products and markets for the 

dying batik craft would be increased and expanded. 

 
 

Aim and Objectives: 
 

Aim: Extracting of dyes from various parts of Avocado plant for colour & experimenting 

with new sources of gum as resist then applying this on eco-fabrics using Batik technique. 



Objectives: 
 

1) Conduct a historical study of the craft of Batik in India and abroad. 
 

2) To extract dye from various parts of avocado plant. 
 

3) To standardise the dyes concentrations. 
 

4) To standardise the amount of mordant to be used. 
 

5) To select and standardise  wax/gum for Batik 
 

6) Create batik samples using selected dye concentration and mordant 

combination. 
 

7) To test the geometric properties of the fabrics and 
 

8) To test the colour fastness properties of the samples. 
 

9) To Design and develop products according to selected niche market. 
 

10) To check acceptance of developed products by the consumer. 
 

Methodology 
 

Methodology: Historic study and Experimental research. 
 

A) Selection of Material 
 

Fabric selection: Cotton, silk, regenerated cellulosic fabrics 
 

Dyes : from Seed, Bark, Leaves, fruit’s skin of avocado. 
 

Natural Mordants: Used tea leaves, Pomegranate rind, Myrobalan, alum, Betal nut rind, 

coffee rind. 
 
Wax :  different combinations of Bees to paraffin wax. 
 

Gum: From Jackfruit. 
 

B) Research design 
 

• Historical study of the various batik techniques in practice around the 

India and Asia. 
 

• Extraction Of dyes from parts of ‘Persea Americana’ (Avocado Plant)the 

seed, leave, bark, and skin of fruit. 
 

• Standardisation of the dyes. 
 

• Standardising of the mordant and mordanting method; pre, simultaneous 

or post mordanting. 
 

• Create a colour chart depending on difference in various aspects during the 

colour extraction. 



a. Extraction time 
 

b. Dye concentrates. 
 

c. pH 
 

d. Temperature 
 

e. Mordant concentration 
 

f. Dyeing time 
 

• Extraction of wax /gum from natural sources. 
 

• Standardising the combination of wax 
 

• Resist dyeing using Batik. 
 

• Determine the fabrics geometric properties- such as fabric cover, stress 

resistance, colour fastness, absorbency, wear ability, stiffness etc. 
 

• Product designing and development and acceptance study of the same 
 

 

v) Year wise- plan to work and targets to be achieved 
 

Sl. Quarterly distribution Projected work for the various quarters 

No. of work  
   

1 Year 1, first quarter Review of literature and course work 

   

2 Year 1, second quarter Phyto-Chemical analysis of Parts of Avocado 

   

3 Year 1, third quarter Work done on historic survey through visiting Kutch to interact with 

  batik artisans to document batik craft. 

   
4 Year 1, fourth quarter Colour swatches obtained from Avocado plant parts by using various 

  mordants 

5 Year 2, fifth quarter Methods of Dyeing– Pre, Simultaneous, Post. 

   
6 Year 2, sixth quarter TPC and TFC analysis 

   

7 Year 2,Seventh quarter Study on Gums and waxes for Batik tecniques 

   

8 Year 2, Eight quarter Visited Bolpur and Shantiniketan- West Bengal and interacted with 

  Batik Artisans on marketing of Batik printed textiles using Natural 

  dyes, 



Report on Project work done for the period 
 

25/04/2016 to 31.10.2017 
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A. THE REVIEW OF LITERATURE  
The literature reviewed for the present research was conducted under the 
following headings 

 

1. Unique characteristics of Natural Dyes, Properties of Natural 
Dyes, application and characteristics of the dye.  

2. Natural Dyeing :Extraction methods, 

3. Different mordants and their application.  
a. Different methods of Application, 

b. Different tests to check properties of a good dye.  
4. Avocado And different species of Avocado: Nature and 

General Description of plants, Locations and availability, 
classification, different varieties:  

5. Phytochemical analysis of Avocado Plant parts; characteristics and 

chemical composition of the Leaves, Bark, Fruit Skin and seeds.  
6. Learning about the methods of Batik done in Kutch, Done in Java 

and done in Kolkatta; waxes used, Application methods and dyes 
being used. 

 

1. Unique characteristics of Natural Dyes, Properties of Natural Dyes, application 

and characteristics of the dye.  
1. 1 Definition:  

According to Dharani(2010) “Natural dyes can be sorted into three categories, Natural  
Obtained from Plants, animalsand minerals, almost all parts of the plant like roots, 
bark, leaf, fruit, weed, seed, flower etc. are used to produce a dye” according to 

Vankar(2011) “natural Dyes are a class of colourants extracted from vegetable matter 

and animal residues”. Gulrajani(2001) says “Natural dyes are obtained from natural 
sources such as vegetable matter, minerals or insects.” 

 

1.2 History of Natural Dyes:  
Vankar (2016) says “the art of dyeing was as old as human civilization. From 

historic records, it is learnt that Natural colorants were available to people during 

Greco-Roman periods. Our veda’s, the Atharvaveda carries description of Natural 
dyes” According to Gupta(2002) “ Natural dyes have been existing in nature since 

ages, but it is the prime interest in these days which has motivated the use of these 
natural colours. 

 

1.3 Classification:  
Vankar(2016) classifies the dyes in three different methods, ie: according to colour;red 

colour, brown colur, according to chromophore present,- eg, dinitro-naphthalenene, 

and based on chemical composition : Indigoid, Anthra-quinonesetc, Gulrajajani(2003) 

also classifies natural dyes in various waysie: based on hue, chemical structure, 

mineral colourants and application classes. Hue wise: yellow, orange, green, blue, 

black, brown. The chemical classes includes organic dyes, and 



 
pigmentsie: polymethine, ketones, quinones, anthraquinononids, flavones, 
flavonols, indigoids, and chlorophyll. Mineral colourants derive their names from 
the natural resources eg: Chrome, yellow, Iron buff, Manganese brown etc. 

 

2.. Natural Dyeing 

2.1 The extraction of the dyes  
Vankar (2016) Extraction form a dry source or from fresh source, using Alcoholic, 
aqueous or acidic extraction methods, the extract is fractional distilled to get pure 
dye. Newer innovative methods of extraction such as Soxhlet, Supercritical fluid 
extraction, Sub critical water extraction and sonicator methods.  
Singh(2004) explains the technique used for dyeing i.e.: conventional dyeing which 
is carried out by boiling the fabric in dye bath for 4-5 hours, Sonicator dye involves 
the transfer of dye from dye bath to fabric using ultra sound energy and microwave 
dyeing process takes into account di electric and thermal properties. 

 

2.2 Application of natural dyes: Vankar (2005) says that dyeing of natural dyes requires plant 

extract and mineral mordants to make a permanent colour. Time temperature, 

concentration are variables involved in chemical reactions”. According to D.Jothi (2008)” 

natural dyes extracted from the African Marigold flowers(TagetesEreectal)was evaluated 

for various wash fastness and the L,a and b of materials used were studied with the use of 

computer colour matching software. It was noted that the colour was not effected by 

washing and the quality of the colour was maintained even when washed at 60 Degrees 

for 30 minutes. Some colour changed happened when washed with soap.Most of the 

metal salts exhibited highest k/s values. Hence the extract of marigold can be used for 

cotton, silk and wool fabrics. 

 

3Mordanting  
Vankar(2016) the word “mordant” comes from the French word “Mord” and 
mordants van be described as metallic salts with the affinity for both fibres and dye 

stuffs that improves the colour fastness. Dyes can be categorized as either ‘mordant or 
“additive” or “indirect dyes”. Most natural dyes are mordant dyes except a few 

‘direct’ dyes and vat dyes as Indigo. 

 

3.1Mordanting techniques  

According to Peralta et al.(2003) “ the process adopted for the application of 

mordants are basically three types, pre –mordanting the fabric is mordanted first and 

then dyeing the fabric, in Post mordanting the mordant is applied after the dyeing 

process and in Simultaneous mordanting method the mordant and dye are both carried 

out together. Kulkarni et al.(2011) cotton was dyed with dyes extracted from 

Pomegranate peel using all there method so f mordanting, large shade variation was 

obtained due to the use of different mordants, complexing the dyes with mordants 

made the dye insoluble. 

 

3.2  Fastness properties of Natural Dyes  
3.2.1 Colour fastness properties of dyed fabrics.: Collier. (1998) explains the colour 
theory and the reason for fabrics to retain their colour. And also various tests that 
are needed o be carried out to check the colour fastness of dyes.  

Samanta A.K. Konar A. (2011) write “Colourfastness is the resistance of a material 
to change in any of its colour characteristics or extent of transfer of its colourants to 
adjacent white materials in touch or both for different environmental and use 



 
conditions or treatments like washing, dry cleaning etc. or exposure to 
different agency heat, light etc. 

 

3.2.2 Colour measurement: The rrelationship between spectral aborption, transmittance or 

reflectance can be interpreted in terms of the simulation of the red, green, blue cones 

receptorsin the human eyes.According to Akcakocao(2009)” evaluation of coloured 

samples is done by Spectra Flash SF300, computer colour matching system by data 

colour international USA, K/S= (1-R)^2/2R. Where R is the reflectance at complete 

opacity. K= absorbtion coefficient, S= Scattering Coefficient.  
According to D.Jothi (2008) “Extraction of natural dyes from African Marigold 

Flowers for Textile Incorporation- The colour yield of both dyed and mordanted 

samples were evaluated by light reflectance measurements using computer colour 

matching software(CCM). The colour strength K/S value was assessed using the 

Kubelka- Munk equation K/S= (1-R) ^2/2R. WhereR is the decimal fraction of 

the reflectance of dyed yarns.  
4 Avocado 

4.1Nature and General Description of plants:  

4.1.1 Origin: Ghosh S.P , ‘Avocado Production in India’ .:Avocado is a native of tropical 

America. It originated in Mexico and Central America, possibly from more than 

one wild species. The early Spanish explorers recorded its cultivation from Mexico 

to Peru but it was not in the West Indies at that time. It was introduced into Jamaica 

in 1650 and to Southern Spain in 1601. It was reported in Zanzibar in 1892. It was 

first recorded in Florida in 1833 and in California in 1856. In India, avocado is not a 

commercial fruit crop.  
4.1.2 Avocado cultivation in India:It was introduced from Sri Lanka in the early part of the 

twentieth century. In a very limited scale and in a scattered way it is grown in Tamil 
Nadu, Kerala, Maharashtra, Karnataka in the south-central India and in the eastern 

Himalayan state of Sikkim. It cannot tolerate the hot dry winds and frosts of northern 

India. Climatically, it is grown in tropical or semitropical areas experiencing some 
rainfall in summer, and in humid, subtropical summer rainfall areas.  

4.1.3 Varieties:All three horticultural races adapted to tropical and sub-tropical conditions 

i.e. West Indian, Guatemalan and Mexican have been tried in India. The cultivars of 

West Indian race are grown in localized pockets in Maharashtra, Tamil Nadu and 
Karnataka. In tropical and near-tropical areas, only West Indian race is well-adapted 

but its hybrids with Guatemalan (e.g. Booth selection) perform well and are 
considered valuable for extending the harvest season.  

4.2. Characteristics of the plant: Avocado is the most nutritive among fruits and is 

regarded as the most important contribution of the New World to human diet. The fruit is 

relished by some people, but not by others. The pulp is rich in proteins (up to 4%) and fat 

(up to 30%), but low in carbohydrates. The fat is similar to olive oil in composition and is 

widely used in the preparation of cosmetics. Avocados have the highest energy value 

(245 cal/100 g) of any fruit besides being a reservoir of several vitamins and minerals 

(Table 1).  
4.3 Research Work done with Avocado seeds to extract colour :  
4.3.1 J Food Sci. 2011 Nov-Dec;76(9):C1335-41. doi: 10.1111/j.1750- 

3841.2011.02415.x.”A colored avocado seed extract as a potential natural colorant”. 

Dabas D
1
, et al: there is an increasing consumer demand for and scientific interest in new 

natural colorants. Avocado (Perseaamericana) seed when crushed with water develops an  
orange color (= 480 nm) in a time-dependent manner. Heat treatment of the seed 

prevented color development, whereas the addition of exogenous polyphenol oxidase 

http://www.ncbi.nlm.nih.gov/pubmed/22416696
http://www.ncbi.nlm.nih.gov/pubmed/22416696
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dabas%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22416696
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dabas%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22416696


 
(PPO), but not peroxidase restored color development. Color development was also 

inhibited by the addition of tropolone, an inhibitor of PPO. Color formation resulted in 

a decrease in the concentration of polyphenols indicating utilization for color formation. 

The orange color intensified as the pH was adjusted from 2.0 to 11.0, and these changes 

were only partially reversible when pH was adjusted from 7.5 to 11.0 in the presence of 

oxygen, but completely reversible when the pH was changed in the absence of oxygen. 

The color was found to be stable in solution at -18 °C for 2 mo. These results suggest 

that the avocado seed may be a potential source of natural colorant, and that color 

development is PPO-dependent. 

 

5.Learning about the methods of Batik done in various parts of the world. 

 

5.1.1: Edwards E. (2011) Textiles and Dress of Gujarat; ‘Like Ajrak, Batik is made by 
Muslim Khatris of Kutch and features the use of Resist medium, wax, which is 

printed rather than drawn as in other parts of India and Southeast Asia. The wax 
is printed using engraved wooden blocks for the larger designs; the stamps for 

finer areas are made of stripes of copper plate that have been twisted to the shape 

of the patterns and set in a wooden base”. 

 

Done in Java, Piper E. Batik for Artists and quilters’ Traditional Javanese Batik was 

an exacting and painstaking procedure. All parts of the design except the areas that 

were to receive the darkest of the colour (usually dee Blue) were carefully 

waxed,first on one side and then on the other side. The fabric was then dipped in a 

dye vat, with uttermost care so that the wax does not crack, as the designs with 

fissures and or cracks are considered to be inferior”. 
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6 .Phyto-Chemical analysis of Parts of Avocado  
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2 gm of powder : Mixed, stirred and centrifugedwith ethanol/water/acetone: Extracts  
 
 
 
 
 
 
 
 

Filtering the extract 

    
 

 

 

 Extracts treated with different indicators 
 

Extracts mixed with H2SO4 
 

    
 

    
 

     
 

       

Samples of all four parts of the avocado plant, namely the bark, leaf, fruits skin and seed 

were dried and powdered. They were then extracted in three different solvents, water, 

Ethanol and acetone. These were then used to check their respective properties via various 

tests to see the flavonoids, Alkaloid, Terpenoids, tannin and Saponification properties. By 

conducting these tests better one can better ascertain the dye-ability or anti-microbial 

properties, and the plant can then be utilised to its optimum level with this information. 
 

Plant part Alkaloids  Flavonoids Tannins Terpenoids Saponins 

Chemical       
       

Leaf present  present present present present 
       

Bark present  present present present Not present 
       

Skin present  present Slightly slightly slightly 
       

Seeds Present  Present Present Slightly Slightly 
       

  Table : Results of phyto- Chemical tests  
 

As can be seen all the components of the avocado plant being studies have shown 

chemicals constituents that will aid as dyes as well as for anti-microbial properties. 
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7. Work done on historic survey 

 

7.1.Visited Kutch and interviewed the various artisans working on the craft of batik. Due 
to less financial assistance only Kutch was visited as the resercher aims to work 
with the artisans of this area hence it was important to understand the Historic 
significance of Batik in Kutch Gujurat. 

 

Various families in villages across Kutch; Mundra, Mandavi, Bhjupur, Anjar working 

with Batik craft were interviewed and the information regarding the traditional craft was 

documented. The craft has undergone a complete transformation since the 1960’s, before 

which it was mainly made for the local communities, as transportation became easier, 

other markets were also looked at and the whole craft is now very evolved and 

structured. With Fixed whole sale buyers from Mumbai and Ahmedabad.  
 
 
 
 
 
 
 
 
 
 
 
 

 
    

De waxing of fabric 

 

Old Traditional Block  Fabric being measured before batik  
 

     
 

     
 

 

Questions asked related to the history of the craft, and how it has changed in 
the last few decades. Who the customer was and how they have had to adapt to 
change designs and products to fit into the needs of the customer.  

 
 
 
 
 
 
 
 
 
 
 
 

Two of the traditional designs in the traditional colours 
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8. Colour swatches obtained from Avocado plant parts and various 

mordants. 8.1 Method  
Cotton and mulberry silk fabric was mordanted using six different types of mordants 
and then dyed with dye extracts from the various parts of the plant, like Leaf, Bark, 
Seed, Fruit skin. 



 
1. Pre-treatment of Cotton and Silk fabric by scouring and degumming 

respectively. Then Bleaching them with H2O2 

2. The fabrics were then cut into six pieces.  
3. Each of the pieces was Pre mordanted with 10% concentration of each of the six 

mordants: Alum, Harda (Myrobalan), Pomegranate Skin, Used Tea 
Leaves(UST), Walnut skins, Beetle nut outer skin.  

4. These mordanted pieces were cut into  five stripes, 

a. Mordanted Fabric  
b. Mordanted + Leaf extract 

c. Mordanted + Bark extract  
d. Mordanted + Fruit Skin extract 

e. Mordanted+ Seed Extract  
f. Mordanted+ Skin+ seed extract All the dyes were taken in 100 % 

concentrations on Weight of fabric  
1. Temperature maintained was 70 degrees centigrade 

2. pH was checked to be acidic for all extracts.  
The colour obtained are documented below. 

 

8.2: results: The results were seen to be very positive for the leaf skin and seed 
extracts using Alum, Harda (Myrobalan), Pomegranate Skin, Used Tea Leaves(UST), 
as the mordants.  
Alum gave beautiful colours with extracts from all four parts of the avocado on both 
the fabrics  
Harda gave beautiful colours with extracts from seed and skin of the avocado on both 
the fabrics  
Pomegranate gave beautiful colours with extracts from leaf and skin of the avocado 
on silk and on cotton leaf, skin and seed produced good colour 

 

Walnut gave beautiful colours with extracts from leaf and skin and seed of the avocado on 
silk and on cotton leaf, skin produced good colour  
Used Tea Walnut gave beautiful colours with extracts from leaf, skin and seed of the 
avocado on silk and on cotton the skin produced good colour  
From these observations the researcher has decided to use Alum, 
Harda/Myrobalan, Pomegranate skin and lastly (used) tea as the mordants. 



 
Silk Fabric pre mordanted with Alum dyed using parts of  

Avocado 
 
 
 
 
 
 
 

 

Cotton Fabric pre mordanted with Alum and dyed using parts  
of Avocado 

 
 
 
 
 
 
 
 
 
 
 

Plate 1: Alum gave beautiful colours with extracts from all four parts of the avocado on 

both the fabrics   
Silk Fabric pre mordanted with Harda dyed using parts of  

Avocado 
 
 
 
 
 
 
 
 

 

Cotton Fabric pre mordanted with Harda and dyes using  
parts of Avocado 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Plate 2: Harda gave beautiful colours with extracts from seed and skin of the 
avocado on both the fabrics 



 
Silk Fabric pre mordanted with Pomegranate, dyed using parts of  

Avocado 
 
 
 
 
 
 
 
 
 

 

Cotton Fabric pre mordanted with Pomegranate, dyed using  
parts of Avocado 

 
 
 
 
 
 
 
 
 
 
 
 
 

Plate3: Pomegranate gave beautiful colours with extracts from leaf and skin of 

the avocado on silk and on cotton leaf, skin and seed produced good colour.   
Silk Fabric pre mordanted with Beetlenut, dyed using parts of  

Avocado 
 
 
 
 
 
 
 
 
 
 

 

Cotton Fabric pre mordanted with Beetlenut, dyed using parts of  
Avocado 

 
 
 
 
 
 
 
 
 
 
 
 

 

Plate4: Beetlenut gave beautiful colours with extracts from leaf and skin and seed of 

the avocado on 



 
Silk Fabric pre mordanted with Walnut, dyed using parts of Avocado 

 
 
 
 
 
 
 
 
 
 
 
 

 

Cotton Fabric pre mordanted with Walnut, dyed using parts of  
Avocado 

 
 
 
 
 
 
 
 
 
 
 

 

Plate5: Walnut gave beautiful colours with extracts from leaf and skin and seed of 
the avocado on silk and on cotton leaf, skin produced good colour   

Silk Fabric pre mordanted with used Tea, dyed using parts of  
Avocado 

 
 
 
 
 
 
 
 
 
 

Cotton Fabric pre mordanted with used Tea, dyed using parts of  
Avocado 

 
 
 
 
 
 
 
 
 
 
 
 

 

Plate6: Used Tea Walnut gave beautiful colours with extracts from leaf, skin and seed 

of the avocado on silk and on cotton the skin produced good colour 
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9: Methods of Mordanting– Pre, Simultaneous, Post. 

 

9.1 Silk fabric was degummed by heating it in soap solution for 2 hours at 
80degrees temperature.  
9.2 Pre Mordanting: 10%/ 20%/ 30% WOF mordant concentration of Harda and 

alum were used respectively  
9.2.1 Pre Mordanting 10%/ 20%/30% on WOF of alum was measured. This was then 

dissolved in a little turbid water. An MLR of 1: 30 was maintained. The 

dissolved alum was mixed into the water for mordanting. Well wetted samples of 
silk fabrics were then immersed into these mordanting baths respectively. And 

left in it for one hour, in order for it to take up the alum solution. The fabrics 
were then removed and dried in the shade.  
These pre-treated samples were then dyed in a 50% dye concentration bath with 
a MLR of 1:20.at 80 Degrees Temperature  

9.2.2 Per Mordanting with Harda: Harda powder was taken in the proportion of 10% 

/20%/30% on WOF and soaked overnight in a little amount of water. Next day 
the harda paste was stirred and mixed in water in the proportion of 1: 30 MLR. 

The Wetted silk fabrics were then immersed into the different harda 
concentrations respectively, and left for an hour for total absorption to take place. 

The fabrics were then removed and dried in the shade.  
These pre-treated samples were then dyed in a 50% dye concentration bath with 
a MLR of 1:20 at 80Degrees Temperature  
Both the dyed samples were cold washed once they were dry to remove any 
power residue of that mordants that might be sitting on the surface of the fabric.  

9.2.3 For Simultaneous mordanting the initial process of dissolving or soaking the alum or 

harda were the same. The Mordant and Dye were both mixed in the same bath and 

the silk fabrics immersed into it. The MLR was 1:25 for this bath. The fabrics were 

allowed to stand for an hour and then the samples taken and shade dried. The samples 

were washed in cold water to remove any residue and hen dried again.  
9.2.4 Post mordanting. The pre wetted silk fabrics were taken and dyed in a 50% 

concentration of dye extract at 1:20 MLR and 80Degrees temperature.  
These were dried and then immersed into a mordanting bath 1:30 MRL which 

was prepared similarly to the pre mordanting bath. The dyed fabrics were kept in 

the bath for one hour and stirred occasionally to allow even mordanting. The 
samples were then taken out and dried. Then washed in cold water to remove any 

residue of mordant powder.  
9.3 Results 

Higher the concentration of the mordant, more was the colour uptake.  
Simultaneous and Post methods showed good colour uptake for Alum. 

Pre and Simultaneous Methods showed good colour uptake for Harda.  
 
 
 
 
 
 
 
 
 
 

Plate1: Alum Mordant Plate 2: Harda Mordant 



 

Sixth Quarter report 

 

10: TPC and TFC analysis  
The researcher experimented to find the phytochemical properties of the various parts of 
the Avocado Plant that were going to be used for the natural dyeing in the research. 

 

10.1 Phytochemical tests help to analyse the broadPhenolic compound composition of the 
plant part so that once can take an educated guess as to the colours and other properties 
that would be obtained from the plant parts without having to physically dye the fabrics.  
Two sets of tests Quantitative analysis tests the Total Phenolic content (TPC) and the Total 
flavonoid content (TFC) of the fruit skin, the seed, the leaf and the bark of the Avocado 
plant were undertaken .  
TPC helps to identify the presence of Alkaloids, flavonoids, tannins, Terpenoids. These 

properties can help identify if the plant part can be used as a dye, or an antimicrobial 

agentinTextiles.Phenolic compounds are typical representatives of botanical gifts from 

nature. They are generally aromatic benzene ring compounds with one or more hydroxyl 

groups, produced by plants mainly for protection against stress. In addition to 

pharmacological role, phenolics act as pollinator attractants and also contribute to the 

colour and sensory characteristics of the flowers, fruits, leaves, bark of the plant.  
TFC help to identify the presence of Flavonoid. Flavonoids are water soluble polyphenolic 

molecules containing 15 carbon atoms and belong to polyphenol family. Flavonoids can be 

visualised as two benzene rings which are joined together with short three carbon chains. 

Flavonoids are responsible for the colours found on the plant. 
 

10.1.1 Method:  
10.1.1.1 Total Phenolic Content  
TPC in the extracts is determines using the Ciocalteu assay method (Singleton and 
Rossi 1965) with little modification using Gallic acid as the reference standard.  
Avocado Fruit skin/ Seed/ Leaf/Bark were extracted using Water,70% ethyl alcohol, 

Acetone respectively and then all the solvent extracts were diluted to appropriate volumes 

and 100uL of Folin-Cocalteu reagent is added to the mixture, incubated at room temperature 

for 3 minutes and then mixed with 2% of Na2CO3 solution. The resulting solution is further 

incubated for 60 minutes at room temperature under dark conditions The absorption is 

measured at 765nm using a UV-Vis Spectrophotometer. TPC is an expression of Gallic Acid 

Equivalent (GAE) in milligrams per gm of sample.  
 
 
 
 
 
 
 
 
 
 
 
 

 

10.1.1.2 TFC can be determined by a Aluminium chloride colorimeter method (yun et all 

2009)with minor modifications, using Rutin as reference standard. Aliquots (1m) of 

approximately diluted extracts were pipetted into testtubes and mixed with .15ml of 5% NaNO2 

.After 5 minutes, 0.15ml of AlCl3solution was added and the mixture was allowed to 



 
stand for 5 minutes and then 1 ml. of 1M NaOH was added. The reaction solution is 
mixed well, kept for 15 minutes and the absorbance was measured at 415 nm using UV-
Visible spectrophotometer. TFC is expressed as a Rutin Equivalent (RE) in Milligrams or 
micrograms per gm sample.  
 
 
 
 
 
 
 
 
 
 
 
 

 

Key  
AvL1-Leaf in water, AvL2-Leaf in ethanol, AvL3- Leaf in Acetone 
AvB1- Bark in water, AvB2-Bark in ethanol, AvB3- Bark in Acetone  
AvSk1- fruit skin in water, AvSk2-fruit skin in ethanol, AvSk3- fruit skin in Acetone 
AvS1- Seed in water, AvS2-Seed in ethanol, AvS3- Seed in Acetone 

 

Seventh Quarter report  
11. Gums and waxes 

11.1 Alternate source of resist gum was experimented on.  
Batik is a technique of wax-resist dyeing applied to whole cloth that is then dyed and 
dewaxed by boiling in water. Beeswax is a natural wax produced by individual honey 

bees of the genus Apis. Paraffin wax isodourless, and bluish-white and cheaper wax to 
produce as a by-product of Petroleum.Natural gums are polysaccharides of natural 

origin, capable of causing a large increase in a solution’s viscosity, even at small 
concentrations.  

11.1.1 AIM:Applicability of different combinationsof waxes and types of gums for batik 

11.1.2 OBJECTIVES:Use different percentages of bees wax and paraffin wax for batik.  
➢ Using gums as alternative to wax’s- (Arabica gum, food gum, jackfruit gum, coca 

gum, Maida paste.)
 

➢ Analyses of the data is evaluated for the best resist substance.
 

 

1. Trace the design on the  required size of fabrics  
2. Melt the wax as per the required percentage combination, (100% bees, 75% 

beeswax+25% Paraffin wax, 50% beeswax+50% Paraffin wax, 25% 
beeswax+75% Paraffin wax, 100% Paraffin wax.)  

3. Make the gums into a paste consistency.Gums used in this experiment:-Arabic 
gum, Food gum, Cocabutter, Jackfruit gum, Maida paste/gum  

4. Apply the Gum/ paste over the design using a paint brush onto the fabric so that 
it penetrates through the entire thickness of the fabric.  

5. Treat the fabric with mordant of Alum.10% alum is mixed in water and then added 
to 1:30 MRL of water.The waxed fabric is soaked in this for 2 hours and then dried.  

6. The fabric is then dyed in Alizarin dye in 1:20 liquor ratio for 1.1/2hrs at 60 
degrees centigrade temperature.It is then take out and dried. 

7. The fabric is then dewaxed by immersing it in hot water to melt the gum/waxes. 

https://en.wikipedia.org/wiki/Polysaccharide
https://en.wikipedia.org/wiki/Polysaccharide
https://en.wikipedia.org/wiki/Viscosity
https://en.wikipedia.org/wiki/Viscosity


 
11.1.4 Results: Other than the beeswax and paraffin combinations the resist created by the 
other gums was not of good quality. This was only a preliminary sampling of this objective 
that was that was done.  
Eight quarter report 

 

12. Visited Bolpur and Shantiniketan- West Bengal and interacted with Batik Artisans, 
the researcher was able to understand the batik practices of this region. Batik was 
introduced nearly a 100 years ago by Rabindranath Tagore. (Annexure A)  

12.1The researcher was able to see a few of the old pieces at the Nandan 
Museum collection, Shantiniketan. These had been made using Natural  
dyes like Maddar root, Black from rusted Iron and Myrobalan. 

12.2Commercially, the batik artisans mainly used Brushes as the tools to  
apply the Paraffin wax resist onto the fabric in this area. Today mainly 
chemical- reactive dyes are being used.  

12.3The designs too has undergone a change in the last few years and no 
longer resemble the motifs developed by the initiators of Shatiniketan 
craft in the 1930’s. 

 
 

12.4 Historic significance of Batik in West Bengal. 
 

In 1901, when Rabindranath opened his school for children in 

Santiniketan, he was, aware of the necessity of having an appropriate 
atmosphere. In 1916, after a visit to Japan, he realized the need for an 

artistic atmosphere for this place. When he set out to create this 

atmosphere, he chose as his collaborator, the artist Nandalal Bose; helping 
them in this endeavour were SurendranathKar and Rathindranath Tagore.  
Rabindranath was toying with the idea of visiting Java and Bali for some 

time. As early as 1915. SurendranathKar was an asset on this tour. Quiet 
and self-effacing, he was a keen observer. Surendranath was aware of his 

responsibility in this group and was constantly picking up artifacts which 

would expose the art students of his institution to the crafts of these far-  



 
away places. He also made sketches of various design elements and motifs 
which he would introduce into Santiniketan architecture and craft on his 

return. While in Java, Surendranath learnt the process of Batik printing 
which he in turn taught the teachers and students of Santiniketan. It was 

through Santiniketan that Batik printing entered India. When the technique 

of batik was introduced into Santiniketan, Rabindranath’s daughterr-in-aw,  
Processes used in Shatiniketan for Batik 

 

Pratima Devi, Nandalal’s daughters, Gauri and Jamuna took great interest. 

However, they did not follow the Javanese designs or their colours. The 

technique was adapted to Santiniketan designs. The designs were from 

nature; flowers like the lotus, or the palash, or hibiscus. Imaginary flowers 

were also created in these designs. The motifs of peacock or fish were 

recurrent. The colours most popular were white, yellow ochre, red and 

dark brown. We also come across shades of blue and mauve. Designs were 

also adapted from the wall paintings of Ajanta.  
We need to mention here that although the technique of batik was brought 

from Java, certain adjustments were made to suit the style and abilities of 
 

the crafts people here. Instead of using the ‘tjanting’ to apply molten wax, 
 

a paint brush is used. This gave batik a new dimension; it became another 

form of art. The artists were given full freedom to create their own designs, 

unlike the restrictions in Javanese batik. The artists had already acquired a 

skill in creating designs for alpana and embroidery; these skills were now 

used to create batik. In Java batik, colours seeping through cracks in the wax 

were considered of low quality; strangely, these cracks were appreciated by 

the batik aficionados here. Efforts were taken to 
 

create strong colourful ‘cracks’! Yardage is often prepared with 

different coloured ‘cracks’ and no other design. 



 
 

Designs and Products of Shantiniketan Batik  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

The quality of batik has deteriorated over the years. The shops that cater 

to tourists have two kinds of batik; one that looks like batik but are 

actually prints. The second type have batik but the designs are naturally 

not up to the mark. 
 

 

ACHIEVEMENTS FROM THE PROJECT :. 
 
➢ From the survey on the craft of Batik in India it was found that for Batik 

printing use of Natural dyes was not done in all states.
 

 

➢ Dyes are extracted from all parts of Avocado plant and tested for colour fastness 
Properties.

 
 

➢ Preliminary testing and selection of suitable Natural gums for Batik printing was 
done
  

➢ Phenolic content analysis was done for dyes extracted from fruits.
 

 

➢ 2 Papers Presented at National Conference
 

 

➢ One Article is Send for Publication to Colourage Journal
 



SUMMARY OF THE FINDINGS : 

 

The art of dyeing was as old as human civilization. Natural dyes have been used in early 
cave paintings as the first form of documented expression or communication. Later these 

dyes were applied as tattoos; permanent and temporary before showing up on textiles.Natural 
dyes are colours obtained from plant, animal or mineral sources. These natural matters are 

made to undergo various processes to extract colour from them. 

 

The dye material is put into a container of water and then the textiles to be dyed are added 
to the pot, which is heated and stirred until the colour is transferred. Most natural dyes 

require the use of certain agents called mordants to help bind the dye to the fibres. Dyeing 

with natural dyes requires plant extract and mineral mordants to make a permanent colour. 
Time, temperature, concentration are variables involved in chemical reactions 

 

Batik is an ancient art, it is supposed to be 2000 years old, and it is a process for creating 
design usually on cloth, by applying wax to act as the resist on portions of the material 
and then dyeing it with naphtha colours so that the un-waxed part takes on the required 
colour. Later Dewaxed to get design with colours. 

 

From the survey at Kutch Gujurat the Researcher could know the craft. The craft has 
undergone a complete transformation since the 1960’s, before which it was mainly made for 

the local communities, as transportation became easier, other markets were also looked at 
and the whole craft is now very evolved and structured. With Fixed whole sale buyers from 

Mumbai and Ahmedabad. 

 

The survey helped the Researcher to see a few of the old pieces at the Nandan Museum 
collection at Shantiniketan. Fabrics had been made using Natural dyes like Maddar root, 
Black from rusted Iron and Myrobalan. 

 

Commercially, the batik artisans mainly used Brushes as the tools to apply the Paraffin wax 
resist onto the fabric in this area. Today mainly chemical- reactive dyes are being used.  
The designs too has undergone a change in the last few years and no longer resemble 
the motifs developed by the initiators of Shatiniketan craft in the 1930’s. 

 

Phytochemical tests help to analyse the broad Phenolic compound composition of the plant 
part so that one can take an educated guess as to the colours and other properties that would 

be obtained from the plant parts without having to physically dye the fabrics. Flavonoids are 
responsible for the colours found on the plant. From the test it was found that Avocado 

Leaf, Fruit skin, Seed had Positive good Colour extraction using Alum, Harda (Myrobalan), 
Pomegranate Skin, Used Tea Leaves(UST), as the mordants for Silk Fabrics. 

 

Higher the concentration of the mordant, more was the colour uptake. Simultaneous and 
Post methods showed good colour uptake for Alum.Pre and Simultaneous Methods showed 
good colour uptake for Harda. 

 

With Parafin wax,Bees wax gums like Arabica gum, food gum, jackfruit gum, coca gum, 
Maida paste were tried and it was found that with Bees wax and gum Arabic had the resist 

property but the other gums had little resistance for dyeing. Hence the temperature of 
dyeing should be reduced to get better results. 



 
Hence the Project has helped the Researcher to finalize the selection of dyes from Avacado 
plant for application on Silk Fabrics using suitable mordant for Batik printing technique 
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