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Abstract 

Plants are the major source of natural 

colourants. Almost all their parts such as 

stem, leaves, fruits, seeds and pills are used 

for extracting natural color. They also have 

antimicrobial, antifungal and other medicinal 

value. It was found from the present study 

that perilla dye can be successfully used for 

dyeing of silk fabric. The dye gives a bright 

red color. Shades of red color is obtained 

when mordanted with natural and syenthetic 

mordants. 

 

Keywords: Natural dyes | Natural Pigment | 

silk | Perilla plant 

 

 

   

 

 

 

 

 

 

Introduction  

Consumer’s demand for eco-friendly textiles 

and eco-friendly dyes led to the revival of 

natural dyes for textiles, with the newer 

energy efficient dyeing process and more 

reproducible shade developing processes. 

Perilla (PerillaFrutescens) dye, which is 

selected for the present study is a traditional 

crop of China, India, Japan, Korea, Thailand 

and other Asian countries. The seed oil of 

Perilla plant is used for cooking, as a drying 

oil and as a fuel. The foliage is used as a 

potherb, or medicine, and for food coloring. 

The foliage is also distilled to produce an 

essential oil for flavoring. The plants are 

grown as ornamentals. In Japan the foliage 

also provides a red food coloring and 

specialized red-leaved perilla varieties are 

used in the production of pickled plums. The 

Perilla pigment is most stable under cold, 

acidic condition.The acidic media exhibited 

maximum per cent absorption for jatropha, 

lantana, hamelia and euphorbia dye, while 

kilmora and walnut showed good results in 

alkaline medium. The result obtained from 

different experiments leads to the 

optimization of a standard recipe for a 

particular dye-mordant-fibre combination as 

stated by Dixit and Jahan (2005). 
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Srivastava (2006) studied the optimum 

dyeing technique for dyeing wool by 

determining the optimum wavelength, dye 

material concentration, extraction time, 

dyeing time, pH, concentration of mordant, 

etc. Das (2005) reported coloring of wool and 

silk textile with tea extract, which have 

highest affinity for both wool and silk at pH 

2-4 in presence and absence of either of the 

ferrous sulphate and aluminium sulphate as 

mordants. Optimization of dyeing process 

variables for wool with natural dyes obtained 

from turmeric has been studied and reported 

by Agarwal (1992). Bansal and Sood (2001) 

studied the optimum conditions for 

development of vegetable dye of cotton from 

Eupatorium leaves. The optimization of 

dyeing of wool by Rhododendron arboretum 

as a natural dye source was reported by Sati 

(2003). Rose (2005), Siddiqui (2006) and 

Samanta (2006) studied the effect of 

variables on dyeing with selective natural 

dyes. The standardization and optimization of 

dyeing condition are essential for effectively 

coloring any textile in a particular shade in 

techno-economic way to produce maximum 

color yield.    

The information will be useful to select a 

potential germplasm for large scale 

cultivation and will open an avenue for the 

synthesis and development of more effective 

and less toxic dye for dyeing of textiles. 

Commercial use of this eco-friendly dye 

extracted from Perilla plant will minimize 

environmental pollution due to reduction in 

use of synthetic dyes. Thus, the proposed 

study is designed to review the age old art of 

dyeing with perilla dye and its effect on silk. 

 

Methodology 

Perilla dye was collected from North-East 

region of India and dried in shade and 

grinded.  Mulberry silk fabric with plain 

weave construction was scoured in 0.5% 

detergent solution to remove grease and other 

impurities which hinder dye takeup. The 

effects of dye extraction medium, optimum 

concentration of dye source material, 

extraction time, dyeing time, mordant 

concentration and methods of mordanting on 

silk dyed with natural dyes has been carried 

out as per Grover (2005) and Dixit and Jahan 

(2005) to prepare the final sample. After 

dyeing, the geometrical properties of the 

samples were tested. To determine the 

geometrical properties of the sample fabric 

count, thickness of the fabric, weight of the 

fabric and breaking strength and elongation 

was tested. Determination of fabric count 

was done with the help of pick glass. The 

average count of the silk fabric is given in 

Table 1. Thickness test was carried out to 

find weather the dye has affected the 

thickness of fabric. Heal’s Thickness tester 

was used for the study. The average thickness 

of silk dyed with Perilla dye is given in Table 

2. The fabric weight was determined by 

following the I.S. method and the average is 

presented in Table 3. To determine the 

breaking strength and elongation of sample, 

pendulum strength tester was used. Breaking 

strength was then converted to Newton and 

given in Table 4.  

The results in the Table 1 show the effect of 

Perilla dye on fabric count. From Table 1 it is 

evident that all the samples have increased in 

ends and picks/inch compared with the 

original. The ends/inch of the stannous 

chloride and alum mordanted and dyed with 
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Perilla on silk sample was same by 115 for 

each. The picks per inch of Tannic acid 

mordanted sample were calculated maximum 

(116). Maximum percent change in warp 

direction was found in stannous chloride and 

alum (+4.5) which was followed by acetic 

acid(+2.7), ferrous sulphate (+2.7), and 

tannic acid (+1.8). While maximum percent 

change in weft direction was calculated for 

tannic acid (+3.5) which was followed by 

ferrous sulphate (+2.6), acetic acid (+1.7), 

alum (+1.7) and Stannous chloride (+0.9). 

Yadav, Rose and singh (2016) studied on the 

effect of dyeing on physical properties of 

rayon-silk blend fabric and stated that the 

samples dyed with kachnar dye, increases 

fabric thickness, weight, fabric count, and 

crease recovery when compared with original 

Direction 
of fabric 

Samples 
Warp Weft %change 

in warp 
%change 
in weft 

Original 110 112   

Tannic acid 112 116 +1.8 +3.5 
Ferrous 
sulphate 

113 115 +2,7 +2.6 

Stannous 
chloride 

115 112 +4.5 +0.9 

Acetic acid 113 114 +2.7 +1.7 
Alum 115 114 +4.5 +1.7 
 Table 1: Effect of Perilla dye on thread 

count (thread/ inch) of silk 

 

Samples Aspect 
Thickness %Change 

in 
thickness 

Weight %Change 
in weight 

Original 0.114  51.5  
Tannic acid 0.129 +13.1 54.5 +5.8 
Ferrous sulphate 0.128 +12.2 53.5          +3.9 
Stannous chloride 0.125 +09.6 53.9          +4.7 
Acetic acid 0.124 +08.7 54.0          +4.8 
Alum 0.120 +05.2 54.4          +5.6 
 Table 2: Effect of Perilla dye on thickness (mm) 

and weight on silk fabric  

This indicated that all the fabrics had shrunk 

and rate of shrinkage was not equal for all the 

samples. It may be due to the consolidation 

taken place during dyeing. The increase in 

ends and picks per inch of the fabric does 

also increase thickness and weight. 

Samples Direction of fabric 
Warp weft %change 

in warp 
% 

change 
in weft 

Original 311.4 183.63   
Tannic acid 321.20 190.00 +3.14 +3.46 
Ferrous sulphate 316.88 195.30 +1.75 +6.35 
Stannous chloride 313.46 178.50 +0.66 -2.79 
Acetic acid 318.08 180.00 +2.11 -1.97 
Alum 317.44 181.38 +1.93 -1.22 
 Table 3: Effect of Perilla dyes on Breaking 

strength (in Newton) of silk fabric 

 

Samples 

Direction of fabric 
Warp weft %change 

in warp 
% 

change 
in weft 

Original 15 20   
Tannic acid 16 21 +6.6 +5.0 
Ferrous sulphate 17 19 +13.3 -5.0 
Stannous chloride 17 18.5 +13.3 -7.5 
Acetic acid 16 18.5 +6.6 -7.5 
Alum 16.5 21.5 +10.0 +7.5 
 Table 4: Effect of Parilla dyes on 

elongation (in %) of silk 
fabric 

 

Table 2 represents the effect of Perilla dye on 

thickness (mm) and weight on silk fabric . As 

shown in the table that all the samples have 

increased their thickness and weight after 

dyeing and mordanting. The thickness of 

Tannic acid (0.129) was maximum which is 

followed by ferrous sulphate (0.128), 

stannous chloride (0.125), Acetic acid 

(0.124) and alum(0.120). Whereas, the per 

cent increase in thickness was recorded for 

the sample of Tannic acid (+31.1) was 

maximum which is followed by ferrous 

sulphate (+12.2), stannous chloride (+0.96), 

Acetic acid(+0.87) and alum(+0.52)Percent 

for silk. The increase in thickness may be due 

to the consolidation of yarn during dyeing 

which increase the count and also due to the 

absorption of dyes as stated by Chanchial 

(1996).  
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Determination of weight 

The results on effect of Perilla dye on weight 

of silk fabric are presented in table no2. It is 

evident from the data that the weight of the 

entire mordanted sample differs from the 

original. The mordants used for each samples 

have increased their weight. The increased 

weight of all samples of Tannic acid, Alum, 

Acetic acid, stannous chloride, and ferrous 

sulphate were 54.5, 54.4, 54.0, 53.9 and 53.5 

respectively. The percent increase in weight 

for Tannic acid (+5.8) was recorded 

maximum followed by Alum (+5.6), Acetic 

acid(+4.8), stannous chloride (+4.7), and 

ferrous sulphate(+3.9) mordanted samples on 

silk.   

The increase in weight may be due to the 

absorption of dyes and also due to the 

consolidation taken place in the fabric during 

dyeing. Tayade and Adivarekar (2013) dyed 

the silk fabric with Cuminum cyminum L as 

a source of natural dye stated that the weight 

of fabric increases when dyed in optimum 

conditions.  

The effect of Perilla dye on fabric strength 

both in warp and weft direction is shown in 

table no. 3. The above data shows that the 

entire sample showed maximum breaking 

strength in warp direction. All the samples 

shows an increased breaking strength in warp 

direction compared with the original, but the 

rate of increase was not similar. The breaking 

strength in warp direction for all dyed 

samples of Tannic acid, Acetic acid, alum, 

ferrous sulphate, stannous chloride, increased 

by 9.8,6.68,6.04,5.48 and 2.06 respectively. 

All the samples showed decrease in weft 

direction except the sample of ferrous 

sulphate and tannic acid. The per cent 

decrease in strength in weft direction for 

sample stannous chloride, Acetic acid and 

alum was -2.79,-1.97 and -1.22  respectively. 

The sample of Tannic acid and ferrous 

sulphate showed increase in strength both in 

warp and weft direction. The per cent 

increased in weft direction for sample Tannic 

acid and ferrous sulphate was 3.46% and 

6.35% respectively. Rajendran and Selvi 

(2014) also stated that cotton fabric dyed 

with pigment extracted from Roseomonas 

fauriae noticed an increase in breaking 

strength 

The results of the table 4 reveal the fabric 

elongation after dyeing with parilla dye. It 

was evident from the table that all the 

samples represented maximum elongation in 

warp direction then weft. The result of the 

data also indicated that all the sample have 

increased elongation in warp direction and 

decreased in weft except the sample dyed 

with alum and tannic acid mordant. The 

percent increased in elongation in warp 

direction was maximum for sample of ferrous 

sulphate and stannous chloride (13.3) 

followed by alum (+10.0), Tannic acid (+6.6) 

and Acetic acid (+6.6). In the weft direction 

the per cent decrease in elongation were 

similar for stannous chloride and Acetic acid 

(-7.5) followed by ferrous sulphate (-5.0).  

The increase in elongation may be due to the 

increase in count of the fabric with the 

application of dyes and alsomay be due to the 

crimp percentage as noted by Pierce (1996) 

Conclusion 

Based on the findings it is evident that awide 

range of colors can be obtained from perilla 

dye .The geometrical properties like fabric 

count was calculated to be increased in 
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picks/inch and ends/inch compared to the 

original. The thickness, weight and 

elongation of the sample also increased after 

dyeing. Allthe samples showed maximum 

breaking strength in warp direction. 

Commercial use of these eco-friendly dyes 

will minimize environmental pollution. 

Moreover, use of more natural dye will 

generate more employment for rural 

population.  
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makes woolen Khadi apparel more insulative 

as compared to mill-made woolen apparels. 

Although having high insulative property, 

Khadi made up of Indian wool fiber has some 

drawbacks too. It is bulky, heavy in weight 

and harsh to the skin so it makes the wearer 

uncomfortable. Secondly, shrinkage is also a 

drawback in woolen Khadi. Due to these 

demerits Khadi fabrics made of Indian wool 

are not in demand as much as they should be. 

To meet the requirement of apparels, fine 

quality Merino wool is imported from 

Australia and New Zealand and isused in 

khadi sector. This increases cost of the 

product (Vision, 2050). Bharat Merino wool 

is finer, softer and longer compared to other 

varieties of wool produced in India 

(Ammayappan, 2007). A need was felt by 

investigator to explore the possibility of 

utilization of Bharat Merino wool in blends 

with synthetic fiber in khadi sector for 

apparels.  

An attempt was made to blend acrylic fiber 

with Indian wool, as it possesses wool like 

characteristics having thermal insulative 

property (Miraftab, 2000). It was expected 

that addition of acrylic fiber will not affect 

warmth property of wool and will also 

decrease cost of the product. Wool/acrylic 

apparels may fulfill the need for durable, 

comfortable, easily dyeable, shrink resistant, 

cost effective woolens. An endeavor was 

made to develop apparels for cool climate 

and to evaluate their acceptability.  

Materials and Methods 

Bharat merino wool and acrylic fibre have 

been used for the study. Bharat merino wool 

was purchased from CSWRI, Avikanagar, 

Rajasthan. Acrylic in cut staple form was 

purchased from Ludhiana, Punjab.  

Preparation of samples 

Khadi spinning system was used to prepare 

blended as well as pure yarns. Blending was 

done in Mahadev woolen mills, Sunder 

Nagar, Himachal Pradesh. Bharat merino 

wool was blended with acrylic fiber in four 

ratios, viz. 20A:80BM, 33A:67BM, 

52A:48BM, 67A:33BM. 100% Bharat 

Merino yarn was also prepared for base 

reference. Pure acrylic yarn could not be 

prepared due to hand spinning system used. 

Hand spinning on Amber Charkha was done 

to prepare two ply yarns. Weaving of fabric 

samples of 80 cm width in twill weave was 

done on handloom at Khadi Aashram, 

Chandvaji, Jaipur. Various properties of fiber, 

yarn and fabrics were determined to find out 

most suitable ratio for the end use product 

development. 

Product development  

For product development, BM80: A20 was 

selected as it proved to be most suitable ratio 

in terms of appearance, texture, softness and 

mechanical properties. Six prototypes for 

winter wear; four jackets and two shawls 

were developed. The age group was selected 

as adult ladies and gents and size was chosen 

as medium. Plate 1, 2, 3, 4, 5 and 6 show the 

apparels developed from Bharat 

Merino/acrylic blend fabric. 

Cost calculation  

Approximate cost of yarn and fabric 

manufacturing including blending, carding, 

hand-spinning, handloom weaving was 

calculated. Calculation was done with the 

help of Owner/Manager, Mahadev woolen 

mills, Sunder Nagar, Himachal Pradesh and 

Khadi Ashram, Chandvaji, Jaipur. 
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Acceptability evaluation of developed 

products 

Overall acceptability of developed products 

was assessed in terms of aesthetic appeal, 

cost, acceptability to wear, fashion-rightness. 

Hundred respondents were chosen from 

Department of Home Science and Design 

Institute, Banasthali Vidyapith. These 

included P.G. students and faculty members. 

Prototypes were draped on dummy for proper 

and easy evaluation by respondents. Five 

point rating scale was used for visual 

assessment as given below. Rank 5 is 

considered as the highest and 1 as lowest 

score. Data was converted into percentage for 

each rating so that degree of preference 

might be obtained. 

Rating scale for aesthetic appeal and fashion rightness 
5 4 3 2 1 

Excellent      Good Average 
Below 

average 
Poor  

 
Rating scale for acceptability to wear and cost  

5 4 3 2 1 

Highly  

acceptable 

Moderately 

acceptable 

Somewhat  

Acceptable 

Least 

acceptable 

Not 

acceptable 

 

Result and Discussion 

Cost of 80:20 BM/Acrylic blended Khadi 

fabric 

Fibre Price Rs/kg 

Bharat merino 250/- 

Acrylic 140/- 

Table 1: Raw material cost

Cost of BM80: A20 fabrics was calculated 

and compared with pure Bharat Merino 

fabric and pure Australian Merino fabric. 

Cost was calculated by adding raw material 

cost + yarn manufacturing cost + weaving 

charges. It is given in Table 1 and 2. 

Table 1 and Table 2 show that BM80: A20 

yarn and fabric were found more economical 

as compared to BM100 and pure Australian 

Merino yarn and fabrics.  

Fiber ratio 

Cost of yarn/kg 

Raw material cost+ 

labour cost 

Cost of fabric per mt 

Yarn cost+ labour cost 

(weaving charges) 

BM80: A20 Rs532 Rs137/mt 

BM100 Rs570 Rs142/mt 

AM100 Rs1525 Rs261/mt 

 

Table 2: Comparison of cost of yarn and fabric 

among BM80:A20, 100% Bharat 

merino (BM), 100% Australian merino 

(AM) 

Result of acceptability evaluation of 

developed Products 

Acceptability is operationalized as mental 

readiness to adopt developed prototypes of 

garments. Liking or disliking for any product 

is a subjective characteristic and its 

evaluation is affected by personal preferences 

and psychological experience. However, 

assessment of acceptability is important in 

context of mass production of the product. 

BM80:A20 fabric was selected to construct 

prototypes. Two prototypes of shawls and 

four prototypes of jackets were developed. 

Those were then shown to the respondents 

and evaluated in terms of aesthetic appeal, 

fabric cost, willingness to purchase and 

fashion-rightness. Five point rating scale was 

used for rating. Data was converted into 

percentage form for each rating so that 

degree of preference might be obtained. 

Results are presented in Figure 1, 2, 3 and 4. 
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acrylic fiber was blended with wool fiber. 

The outcome of the study suggests that 

wool/acrylic blend apparels can be developed 

in khadi sector for winter wear. 20-30 % 

Acrylic fiber can be used to impart property 

benefit to blend.    
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traditional wedding saris. Here are some 

most used drape styles with their method. 

Athpourey sari from Bengal  

Bengali saris are well famous for the royal 

religious look, depicting the royal ethnic look 

of their Bengali culture. A sari in white and 

red border is the origin in the culture of 

Bengali puja rituals. Heavy saris with silk 

woven motifs and border look are highlighted 

by this drape. There are no lower drape pleats 

in this sari. 

One of the most recognizable saris draping 

style is the Bengali style. Unlike the modern 

day sari, it has a box pleat at the front on both 

sides. Traditionally a bunch of keys was 

attached to the pallu thrown over the right 

shoulder.  

 

Nivi sari from Andhra Pradesh 

Nivi style sari is the most common style of 

draping the sari that is not only seen in India 

but the World over. Its point of origin has 

been traced back to Andhra Pradesh. 

A typical Nivi drape starts with one end of 

the sari tucked into a waist line of the 

petticoat and then wrapped around with the 

mid even pleats below the navel. These pleats 

are once again tucked into the waistline of 

the petticoat and the final pallu is wrapped on 

the upper part of the body. 

 

Mekhela Chador fron Assam 

Mekhela Chador is the traditional Assamese 

dress, worn by women of all ages except 

children. There are two main pieces of cloth 

that are draped around the body - 

 The bottom portion, draped from the waist 

downwards, is called the Mekhela. A very 

wide cylinder of cloth that is folded into 

pleats to fit around the waist and tucked 

in. the folds are to the right, as apposed to 

the pleats in the Nivi style of sari, which 

are folded to the left. 

 The top portion of the two piece dress, 

called the Chador, is a long length of cloth 

that has one end tucked into the upper 

portion of the Mekhela and the rest draped 

over and around the rest of the body. 

Nauvari sari fron Maharashtra  
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Nauvari sari are also called Kacha sari. The 

Kache sari is also known as the Kasta sari 

and is essentially a traditional sari worn by 

women in India state of Maharashtra. In this 

style of sari, the garment is draped and then 

tucked at the back in order to create the 

illusion of wearing parts. Due to the fact that 

this style of sari actually uses a single cloth 

that measures 9 yards. In this sari women do 

not wear a petticoat under the garment. 

 

 

Mundum Nariyathum sari from Kerala 

MundumNariyathum is the traditional style 

of clothing of the women in Kerala, South 

India. MundumNariyathum sari, the basic 

requirement is the traditional piece of 

clothing called as the Mundu or the lower 

garment while the Nariyathum is the upper 

garment that comes over the Mundu. The one 

side of the Nariyathu is appropriately tucked 

inside the petticoat that is also called as 

pavadi in Malayalam. A blouse is also worn 

beneath the Nariyathu and the Nariyathu is 

kept in a way that it reaches above the breast 

bone of the body. It is then taken over 

diagonally across the body from along the 

right hips towards the left shoulder that goes 

across the midriff. The remaining portion of 

Nariyathu is left like a palla on the left 

shoulder. 

 

Seedha Pallu from U.P., Gujarat and 

Rajasthan 

The gujarati way of draping a sari is also 

known as Seedha Pallu style. It is not only 

common in Gujarat, but also in U.P., M.P., 

Rajasthan and Bihar. This style of draping 

the sari makes you look slim too. Seedha 

Pallu is that while normal saree is draped is a 

clockwise manner with the pallu falling to 

your back, the Seedha Pallu was 

anticlockwise direction, with the pallu falling 

in the front and covering the chest with 

pleats. This way, the beautiful embroidery on 

the pallu can be showed off well. 
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Kunbi sari from Goa 

Originally the Kunbi sari was dyed in red and 

black and woven in small and large checks. 

This sari was originally worn without the 

choli, however it was worn with a simple 

blouse having puffed sleeves. Goan Gauda 

and Kunbise, use this style of wearing the 

kappad or the sari, a form of draping, 

fashioned by fastening a knot below the 

shoulder in the fabric, with a piece of cloth 

going across the left shoulder secured at the 

back. 

 

Madisar sari from Tamilnadu 

The Madisar style drape of Tamil Nadu that 

is worn as part of their culture by the women 

of the Tamil Nadu is a long sari wrapped 

around the body and legs in a trouser style. 

Thus not require one to wear a petticoat. It 

follows the ardhanareeshwara style of 

draping, meaning half men and half women. 

The lower half is draped like a dhoti while 

the upper half is pleated like sari. 

 

Phanek sari from Manipur 

A traditional Manipuri costume for women 

includes a shawl known as Innaphi, a wrap 

around cloth known as Phanek. The Phanek 

is usually worn as a mini sari with a blouse 

and an upper cloth. They are mostly hand 

woven and are available only in black color’s 

or stripes. In Innaphis worn by Manipuri 

women resemble the modern innovation of a 

wraparound skirt. 

 

Santhal sari from Jharakhand 

Traditional Santhal saris are characterized by 

their chequard pattern. One of the simplest 

saris to drape, it has evolved over the years 

with an improvement in the economic status 

of the tribe. It has a box pleat at the front and 

the pallu is pulled over the left shoulder in a 

big triangle. The rest of the pallu is tucked in 

a front. 
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Khadi is defined as any cloth hand spun and 

hand woven. The raw materials may be 

cotton, silk or wool, which are spun into 

threads on a spinning wheel called a 

Charkha. Khadi is an Indian fabric, also 

known by another name Khaddar also said to 

be the essence if India. During pre-

Independence era, the movement of Khadi 

manufacturing gained momentum under the 

guidance of father of nation, Mahatma 

Gandhi. This movement of khadi 

manufacturing and weaving started as 

symbol of defiance to discourage the Indians 

from wearing the foreign clothes. Khadi 

before Independence was considered as the 

fabric for the political leaders and rural 

people. But, now it has found its way into the 

wardrobe of fashion conscious people. 

Khadi is geographically a wide spread 

economic activity encompassing all the states 

in the country. Given the high involvement of 

women and marginalized groups in the KVI 

sector this approach will consolidates the 

developmental efforts to promote inclusive 

growth.  

“Khadi” means any cloth that is hand spun 

and hand woven, made of cotton, wool, silk 

and their blends. Hand spinning and weaving 

imparts it a rugged texture, a unique look, 

feel and hand, which can be modified by 

finishing treatment. It’s a ‘Gift for today 

from the treasury of the past’. Mahatma 

Gandhi elevated the brittle thread of cotton to 

a symbol of strength and self-sufficiency, and 

to provide employment for the millions 

during India's freedom struggle, and that 

symbolism of wearing cloth made by human 

hands has continued till this day. In the 

present scenario renowned designers such as 

Ritu Beri, manish Malhotra are using Khadi 

as a fashion fabric and making them as a 

fashion fabric. 

Khadi as a Brand: These days Khadi has 

become a brand name and under the name of 

this brand many of products is being 

launched some of the products are: Woollen 

products, Hospital linen, Leather products, 

Organic manure, Handmade paper and 

products, and many more. 

Value addition on Khadi: VALUE 

ADDITION is the process where we enhance 

the salability of the product by adding some 

incentives to it. Design usually means 

production of coloured pattern however it is 

possible to produce pattern even without 

using colour eg. Printing, Tie and Dye, 

Category of Embroidery etc. In the present 

study tie and dye technique has been used for 

designing garment and different traditional 

embroidery techniques has been used for 

ornamentation of the garment. 

PRODIP: The PRODIP Scheme has the 

potential to impact on quality of khadi & V.I. 

products. A need has been felt to simplify 

and wherever necessary, to broaden the 

operational guidelines so as to facilitate 

implementation of the scheme in a result-

oriented manner and procedure. It is run by 

directorate of Khadi commission. 

Methodology: The present study was 

conducted under the scheme PRODIP 

(Product Development, Design Intervention 

and Packaging). In this development of 

product under PRODIP jointly with khadi 

institution was done. Materials and method 

used for the study are as follows: 

Materials Used 

Fabric: Silk fabric with having st and dt with 

epi 70, ppi 65 and epi 60, ppi 54 was chosen 
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for the development of the apparels such as 

Kurta, Shalwar, Saree, Dupatta, Stoles, 

scarfs, skirts, Balloon tops and many more. 

Dye: Acid dye and metal complex dye were 

used for tie and dye technique on silk fabric 

for making design. 

 

 

Designing: For designing on the silk fabric 

for the apparel production, various tie and 

dye technique were used using acid and 

metal complex dyes. 

           

Ornamentation of the Fabric: Fabric 

prepared with tie and dye was ornamented 

with different traditional embroidery 

techniques such as Zardozi, Chikenkari, 

Computer embroidery and crotchet work. 

Preparation of the Apparel: Prototypes of 

apparel were developed approx.100  from the 

value added silk fabric (tie and dye and 

embroidery) such as Kurta, Shalwar, Saree, 

Dupatta, Stole, scarf, Skirts and many more. 

 

Organizing Fashion Show: National and 

State level fashion show was organized for 

the developed value added Khadi apparel. 

State level fashion show was organized at 

Varanasi and National level show was held at 

Allahabad, Kumbh Mela.   

Sale of the Product: Finally, to analyse the 

acceptability of the developed product, sale 

of the same was done in the Khadi Bazar of 

Varanasi and Allahabad city. 

 

Result and Discussion 

The present study was conducted under the 

scheme PRODIP (Product Development, 

Design Intervention and Packaging). In this 

development of product under PRODIP 

jointly with khadi institution was done. 

Result obtained from the study are: 

1 Range of garments were developed on 

Khadi using value addition technique such 
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as Tie and dye and traditional embroidery 

techniques.  

2 Marketing of the developed product was 

also done in the khadi Bazar of  Varanasi 

and Allahabad city and the acceptance of 

the product was analysed. Approximately 

140 meter were developed worth rupees 

400 to 500 per meter. The cost of the 

fabric was increased to rupees 40 to 50 

after tie and dye and approx. 100 to 300 

rupees as increased after ornamentation 

with zari and traditional embroidery and 

crochet work. 

3 Acceptability/saleability of the developed 

samples were analysed on 120 customers 

in which 70 customers purchased the 

developed apparels and 50 customers 

didn’t accepted the samples. 

Conclusion 

Mahatma Gandhi elevated the brittle thread 

of cotton to a symbol of strength and self-

sufficiency, and to provide employment for 

the millions during India's freedom struggle, 

and that symbolism of wearing cloth made by 

human hands has continued till this day.  

Considering various aspects of khadi present 

study focuses on awareness of youth towards 

khadi and value addition on Khadi. It can be 

concluded that adding some value on Khadi 

such as printing, dyeing and embroidery 

increases the acceptability of the Khadi 

products nationally and globally. Majority of 

youth view khadi as a fabric associated with 

Swadeshi Movement and the major cause of 

low acceptability of khadi is higher cost of 

purchasing as well as maintenance cost and 

lack of user friendly attribute.  

It would be a request to all, to buy Khadi 

instead of buying foreign brands. By buying 

Khadi we will help to generate employment 

and also get quality products. 
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one of the chief constituent of cell walls of 

certain fungi (Enescu, 2008). 

Many researchers reported that chitosan 

having unique properties like 

biodegradability, biocompatibility, non-

toxicity, and antimicrobial properties 

(Hosseini et al., 2013; Lim and Hudson, 

2003; Jia et al., 2001). The non-toxic and 

biodegradable properties are specifically 

gaining attention of research and commercial 

communities like biomedical, textile and 

chemical industrial (Jocic et al., 2005).  

Treatment of textile material with chitosan 

which is considered as multifunctional 

finishes which not only provide antimicrobial 

properties but also enhance the color strength 

(Bondyopadhyay et.al. 2001).  

Abdou (2013) reported that printed samples 

have similar colorfastness to that of 

commercial samples, but chitosan film on 

fabric surface create the problem of poor 

handling i.e. makes the fabric stiff. Chitosan 

is applied on all type of natural fabrics. In the 

present study silk fabric was used. Silk fibre 

is known as “Queen of Fibres” because of its 

graceful lustre and soft texture which makes 

it different from others (Peng et. al., 2012). 

Chitosan is used as an auxiliary in textile 

printing.  

Therefore, keeping in view the importance 

and utility of the chitosan, this paper focused 

on, studying the effect of chitosan on printing 

of silk fabric with acid dye and depth of 

shade, evenness of dyeing and texture of 

printed sample were evaluated. Also, the 

effect of chitosan concentration of stiffness 

and crease recovery of the printed sample 

were studied. 

 

Experimental procedure 

1. Raw Materials 

Silk fabric was purchase from Khadi Bhandar 

Haldwani, Uttarakhand and others chemical 

which are used in this work was available in 

College of Home Science laboratory, 

Banasthali Vidhayapith, Jaipur (Rajasthan). 

Chitosan and Glycerin was used as an 

auxiliary agent, Gum Tragacanth as a 

thickener, Ammonium Oxalate and Ezee for 

scouring of the silk fabric. 

2. Procedure 

Scouring: Scouring bath was made up with 

ezee (5gm/lt) and fabric was treated for 30 

minutes at 40˚-50˚C and MLR was 1:30. The 

fabric was taken out from bath, rinsed 

thoroughly in running water and dried at 

room temperature (Gupta et al., 2013 and 

Upreti et al., 2017).  

Simultaneous treatment with Chitosan in 

printing paste: 5gm chitosan was dissolved 

into 500ml of water. 7.5 ml of 10% acetic 

acid was added. This solution was divided 

according to the requirement during printing. 

In printing, the paste was divided into 5 equal 

parts and various concentrated chitosan 

solutions (15ml, 25ml, 35ml and 45ml) were 

added into the paste respectively. Then the 

print paste was applied on the silk fabric with 

the help of screen.  

Pre-treatment of silk fabric with Chitosan 

in Screen Printing: Pad-dry-cure method 

was followed to apply Chitosan on silk 

fabric. In this technique first Chitosan 

solution of different concentrations were 

prepared.  Silk fabric was immersed for 5 

minutes in the solution for better 

impregnation and then the fabric was passed 

between two rollers to squeeze out air and to 
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force liquor inside material, excess liquor 

being sent back along the fabrics. Fabric was 

dried at 90˚C for 3 minutes and cured at 

150˚C for 1 minute. Four concentrations of 

Chitosan (0.5%, 1%, 1.5%, 2%) were applied 

individually. Application of different 

concentrated Chitosan solution paste into the 

silk fabric was done with the help of padding 

mangle. After that, printing was done. 

Drying: Printed sample was dried at room 

temperature (30˚C) for 24 hrs and Prints were 

fixed by steaming. Steaming of printed 

samples was done in laboratory in open bath 

at 100˚C for 30-45 minutes. 

Evaluation Methods: Subjective analysis 

technique was used to analyse the printing 

quality of the dyed samples. Five point rating 

scale was used to evaluate the depth of shade, 

evenness of print and texture of the silk 

fabric. The result of depth of shade, evenness 

and texture has been presented in terms of 

weighted mean score whereas stiffness and 

crease recovery and colour fastness of the 

silk fabric were determined with standard 

procedure. 

Rating Scale 

Depth of shade 

Very 

Deep 

Deep Slightly 

Light 

Moderately 

Light 

Very 

light 

5 4 3 2 1 

Evenness of Print 

Very  

Even 

Even   Slightly  

Uneven 

Moderately 

Uneven 

Very  

Uneven 

5 4 3 2 1 

Texture of the silk fabric 

Very  

 Soft 

Soft Slightly 

 Harsh  

Moderately 

Harsh 

Very  

Harsh 

5 4 3 2 1 

 

Result and discussion 

Effect of chitosan on printing quality and 

texture of the silk fabric 

On the visual inspection, it was found that 

the controlled sample showed deepest shade. 

There was no effect on the color yield of the 

print either in pre-treated silk fabric with 

Chitosan or incorporation of Chitosan on 

printing paste. Evenness of print improved 

slightly when silk was treated with 0.5% 

Chitosan. Other samples showed decrease in 

evenness of print as compared to control 

fabric. Analysis of sharpness of print 

revealed that pre-treatment with 0.5% 

Chitosan resulted in increase in sharpness of 

print.  As concentration of Chitosan 

increased from 0.5% to 1.5%, sharpness of 

print decreased. In case of incorporation of 

Chitosan in printing paste, almost similar 

trend was observed. Texture analysis 

revealed that as the percentage of Chitosan 

increased in pre-treated sample, texture of the 

silk fabric became harsh but here is no effect 

on texture of the simultaneous use of 

Chitosan in printing paste. 

 
Fig. 2: Effect of Chitosan on Printing quality and Texture of 

pre-treated Silk fabric 
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Fig. 3: Effect of Chitosan on Printing quality and Texture of 

Simultaneous treated Silk fabric 

Effect of Chitosan on selected properties of 

silk fabric 

Stiffness: It is clearly shown in table 1 that, 

in case of printed silk fabric pre-treated with 

chitosan, stiffness is more in warp wise 

direction as compared to weft wise direction; 

but in case of incorporation of Chitosan in 

printing paste the weft wise stiffness is more 

as compared to warp wise stiffness. 

Crease recovery: Treatment of silk fabric 

with Chitosan before printing caused more 

reduction in crease recovery of silk than 

simultaneous treatment in printing. This may 

be due to the fact that Chitosan made silk 

stiffer. Stiff fabrics are more prone to 

creasing than soft fabric. Abdou (2013) also 

reported chitosan film on fabric surface 

create the problem of poor handling i.e. 

makes the fabric stiff. 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusion 

Chitosan is the second abundantly available 

natural nontoxic biopolymer, which can be 

used as an antimicrobial finish and can be 

used with the combination of starch which 

might be increase the color strength. To 

permanently fix the chitosan on silk fabric 

anchoring chemicals like Cyanuric chloride, 

hydroxydichlorotrizine or glutaraldehyde 

may be used in further studies.  
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Concentration 

of 
Chitosan 

Stiffness Crease Recovery 

Warp Weft Warp Weft 

Control 2.65 3.42 68.3 85 

Pre-treated 

0.5% 2.67 3.3 90 85 

1% 4.21 3.5 78.33 76.67 

1.5% 4.97 3.1 70 66.67 

2% 5 3.4 80 61.67 

Simultaneous 

15ml 5.2 3.4 55 60 

25ml 2.51 3.38 66.67 66.67 

35ml 2.57 3.15 66.67 73.33 

45ml 2.75 3.03 53.33 70 

  
 

Table 1: Effect of Chitosan on stiffness and 
crease recovery 
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Abstract 

“Go Green”. Printing with natural dye is still 

in its primary stage due the problem of dye 

extraction, requirement of mordants, light 

shades, fastness properties and uneven prints. 

Whereas printing with Natural Thickening 

agent is still need to focus on due to the 

reason of environmental pollution from the 

effluent and waste from the synthetic 

thickening and binding agents. Keeping in 

view the importance of eco-textiles and their 

increasing demand in national and 

international market this study was made to 

get even prints with bright shades using 

screen and block printing by both the 

Premordanting and simultaneous mordanting 

techniques along with Gum Arabic as natural 

thickening agent. Aluminium potassium 

sulphate and ferrous sulphate mordants were 

used during the preparation of printing paste 

for the colour variation. Visual evaluation of 

the printed samples on the basis of prints and  

 

 

 

 

 

 

evaluation of colourfastness properties were 

also carried out. Very good to good block 

and screen prints were obtained with gum 

arabic as thickening agent. Colour fastness 

results related to sunlight, washing, crocking, 

pressing and perspiration showed good 

results. 

Keywords: Natural Dyes | Natural 
Thickening agents | Gum Arabic | Marigold 
flower 

Introduction 

Nature is full of fascinating colours without 

which life would have been dull and 

monotonous. In every civilization from 

remote ages to the present day, the art of 

dyeing and printing has played an important 

part in adding beauty to the world and makes 

an important contribution to fabric 

decoration. Dyeing and printing are the name 

given to the processes by which a 

comparatively permanent colour is imparted 

to certain bodies of which the most important 

are the textile fiber. 

Primitive people have been endeavouring to 

add colour to the world around them. 

Primitive dyeing technique includes stamping 
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plants to fabric or rubbing crushed plants 

pigments on to the cloth. The first dyes used 

by the primitive people were most probably 

water soluble natural dyes which were 

obtained from plant (vegetable), insect and 

mineral sources. A greater grasp over the use 

of colours came with the development of 

dyes from minerals and the discovery of 

mordants. Every colour had its own 

significance, and the design whether 

mythological or natural, human or floral, has 

its hidden meaning. 

The tradition of using natural dyes could only 

survive only in certain isolated pockets. As 

the use of natural dyes declined tremendously 

because of existing natural dyes failed to 

fulfill the demand of the market. Presently, 

there is an excessive use of synthetic dyes, 

estimated at around one crore tonnes per 

annum, the production and application of 

which release vast amounts of waste and 

unfixed colourants, causing serious health 

hazards and disturbing eco-balance of nature.  

Textile printing is a term which is used to 

indicate the patterning of cloth by means of 

printing, dyeing or painting. Printing of 

fabric requires a thickening agent, which is 

used to make the varying thickness of the 

printing material. The viscosity of the 

printing paste can be increased or decreased 

by varying the amount of thickener. Printing 

also requires highly specialized equipments, 

materials, knowledge and a lot of aesthetic 

ability in order to achieve the desired effect. 

A printed fabric can be produced by a wide 

variety of methods like stencil printing, block 

printing, screen printing, roller printing, resist 

printing, etc. textile printing has evolved 

itself over the course of last century in a very 

systematic and scientific way. This evolution 

has aimed at developing new dyestuffs and 

simplifying methods of applications yielding 

prints having a fastness of high standard. 

Some of these require expensive equipments 

and other require a very simple outlay. All 

these methods represent the means of 

transferring the creative talent of the designer 

to the fabric.  

Among all the printing techniques, screen 

printing and block printing are the most 

important industrially and commercially. 

Both are used for short runs, sample printing. 

Both printing methods are a means of hand 

printing, which was the first stage in the 

transference of design to the fabric. Block 

printing is quite an old practice, about 3000 

B.C and has been in use in India from time 

immemorial, but now has been replaced 

commercially by screen printing, since the 

latter process can produce, the same effect 

and print much larger area than can be 

printed with blocks.  

Thickeners used in textile printing are high 

molecular weight compounds giving viscous 

paste in water. These impact stickiness and 

plasticity to the printing paste so that it can 

be applied to fabric surface without spreading 

and capable of maintaining the design 

outlines even under high pressure. 

A thickener that is made artificially is 

Synthetic thickener they are typically 

designed to offer high viscosity at low 

concentrations, high yield value, shear 

thinning, stability, integrity over a wide 

temperature range, and ease of use. They are 

efficient at only 1-3% concentration level 

while approximately 10% of the natural 

thickener is needed to give the required 
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viscosity in the print paste. Other advantage 

of synthetic thickeners include rapid make-up 

since they require no waiting for hydration to 

occur, sharp boundaries, and controlled 

penetration which usually provides colour 

value and levelness. 

Common use of synthetic fibers and 

chemicals in textile industry and old 

technologies will cause rapid pollution to 

earth and serious ecological problems in 

future. Recently, a number of commercial 

dyers and small textile export houses have 

started looking at the possibilities of using 

natural dyes for regular basis dyeing and 

printing of textiles to overcome 

environmental pollution caused by the 

synthetic dyes. Keeping in view the above 

facts the study has taken up with the 

following objectives:- 

Aims and objectives 

 Selection of raw material for the 

extraction of natural dye. 

 Preparation of the printing paste with 

Gum Arabic. 

 Printing of cotton and silk fabric using 

Block and Screen.  

 Evaluation of the printed fabric. 

Methodology 

Selection and extraction of dye from 

selected raw material: Dye from many 

natural sources was extracted i.e., Ashoka 

leaves, madder, hibiscus flowers, onion peel, 

pomegranate rind and marigold flower. Dyes 

extracted from other sources are suitable for 

dyeing and printing with light shades 

whereas a dark colour was required for the 

printing. Madder roots were very expensive 

as it also gives darker shades i.e. Marigold 

flower was selected for the printing process 

due to availability in plenty. They are 

collected from the temples and marriage 

halls. The collected material was dried, 

soaked overnight in water. Dye was extracted 

following the standardized parameter. Dye 

material concentration – 6g/100ml of water 

boiled for 45 minutes and the solution was 

stirred frequently. After removal from beaker 

solution was strained through muslin cloth. 

The extracted solution was heated in order to 

make it concentrated to 7.5ml suitable for 

making printed paste. 

Preparation of fabric: Cotton and Silk 

fabrics were soaked overnight in detergent 

and mild detergent respectively. Then they 

were washed thoroughly with water and dried 

in shade.  

Selection of suitable mordants and 

mordanting techniques of fabric: Pre-

mordanting and Simultaneous mordanting 

techniques were selected for the study. A 5% 

Solution of Aluminium Potassium Sulphate 

was prepared. The mordanting was carried 

out keeping the material to liquor ratio of 

1:30 at room temperature. After mordanting 

the fabric was squeezed and air dried.  

For simultaneous mordanting Ferrous 

Sulphate and Aluminium potassium sulphate 

was added into the printing paste itself 

respectively taking 5% solution. Pre- 

mordanting of fabric was done with 

Aluminium potassium sulphate on the other 

hand simultaneous mordanting was carried 

out with both Aluminium potassium sulphate 

and ferrous sulphate on Cotton and Silk. 

Preparation of printing paste: Thickening 

agents were added gradually to the dye 

concentrate to make the consistency of 
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printing paste suitable for printing with Block 

and Screen. To obtain the suitable paste, the 

thickening agent was added into the 

concentrated dye extract. 

To attain the suitable paste, the thickening 

agent was poured into the dye slowly and 

mixed well.  It was stirred vigorously to 

produce a uniform printing paste. 

Printing of fabric Samples: Block and 

Screen printing was done on both Silk and 

Cotton fabric with Marigold dye and gum 

arabic as thickening agent. 

Testing of the physical properties of the 

printed samples 

 Fabric thickness: ISI (IS: 7702 - 1975) 

 Crease recovery: ISI (IS: 4681 - 1968) 

 Bending Length test: ISI (IS: 6490 - 

1971) 

Evaluation of colourfastness of printed 

samples- 

 Colourfastness to sunlight: It was tested 

as per the test method IS: 686-1985. 

 Colourfastness to washing: The samples 

were evaluated for washing fastness, 

washing was done as per IS: 3361-1979 

method and evaluation was done with the 

help of grey scale. 

 Colourfastness to Crocking: The 

fastness against crocking was carried out 

according to IS: 766 – 1988 method. 

 Colourfastness to pressing- 

Preparation of test specimen- This is of 

great importance especially for the material 

meant for apparel purpose. For wet and dry 

pressing specimen of same size 2” x4” was 

cut from the printed fabric. They then 

sandwiched to white cotton fabric and 

stitched from 2 sides. 

Procedure-For Dry pressing, a hot iron was 

placed on each of the composite specimen for 

20seconds. Later the white piece was 

checked for staining and printed sample for 

colour change using grey scale. 

For wet pressing the sample of same size 

were put in the beaker and rinsed properly, 

then a hot iron was placed on the specimen. 

Five readings were taken from each sample. 

 Colourfastness to artificial perspiration 

- It was tested as per the test method IS: 

971 – 1983. 

Grade Color change Staining Colourfastness 
5 No change in colour No Stain Excellent 

4- 4/5 Slight Change Slight Stain Good 
3- 3/4 Noticeable Change Noticeable Stain Moderate 
2- 2/3 Considerable Change Considerable Stain Poor 

1 Maximum change in Colour Heavily Stain Very Poor 
  Table 1: Grades of colour change and staining 

 

Results and Discussion 

Optimized concentration of Thickening 

agent 

The following quantity of the thickening 

agent was found to be optimum for preparing 

printing paste. 

 

Results of Visual Evaluation Test 

It is clear from the above table that the print 

qualities like sharpness of lines, uniformity 

of prints and clearity of background are good 

in the sample printed with Gum arabic 

irrespective of mordants, mordanting 

techniques and printing techniques. 
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Cotton Samples Printed With Gum Arabic 
MORDANT BLOCK PRINTED SCREEN PRINTED 

 
 
 
 
 
 
 
 

Aluminium 
Potassium 
Sulphate 

  

  
 
 
 
 
 
 
 

Ferrous 
Sulphate 

Cotton Samples Printed With Gum Arabic 

MORDANT BLOCK PRINTED SCREEN PRINTED 
 
 
 
 
 
 
 
 

Aluminium 
Potassium 
Sulphate 

  
 
 
 
 
 
 
 

Ferrous 
Sulphate 



Shwetambri & Verma/VIII: Special Edition: 1: 2017/26 - 36 

31 
 

Thickening agents Concentration in dye solution 
Gum Arabic 12 gm/100 ml 

Table 2: Optimized concentration of Thickening agent 

 

Thickening 
Agents 

Mordants Printing 
Techniques 

Sharpness of lines (%) Uniformity of prints (%) Clearity of background (%)
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

 
Gum Arabic 

Alum  Screen  0.0 0.0 43.3 36.7 20.0 0.0 13.3 46.7 33.3 6.7 0.0 3.3 33.3 56.7 6.7
Block  3.3 13.3 36.7 30.0 16.7 3.3 13.3 20.0 46.7 16.7 0.0 23.3 50.0 13.3 13.3

Ferrous  Screen  0.0 3.3 10.0 50.0 36.7 0.0 6.7 26.7 36.7 30.0 0.0 3.3 36.7 36.7 23.3
Block  0.0 16.7 13.3 46.7 23.3 3.3 10.0 46.7 33.3 6.7 0.0 0.0 40.0 36.7 23.3

    Table 3: Visual evaluation of cotton printed samples 

It is clear from the above table that the print qualities like sharpness of lines, uniformity of prints 

and clearity of background are good in the sample printed with Gum arabic irrespective of 

mordants, mordanting techniques and printing techniques. 

Thickening 
Agents 

Mordants Printing 
Techniques 

Sharpness of lines (%) Uniformity of prints (%) Clearity of background (%)

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

 

Gum Arabic 

Alum  Screen  0.0 6.7 23.3 46.7 23.3 3.3 6.7 50.0 30.0 10.0 0.0 3.3 36.7 50.0 10.0

Block  6.7 0.0 46.7 36.7 10.0 0.0 10.0 36.7 30.0 23.3 0.0 16.7 20.0 53.3 10.0

Ferrous  Screen  0.0 10.0 23.3 50.0 16.7 0.0 3.3 26.7 56.7 13.3 0.0 6.7 56.7 26.7 10.0

Block  0.0 0.0 30.0 43.3 26.7 0.0 0.0 46.7 40.0 13.3 0.0 0.0 33.3 46.7 20.0

    Table 4: Visual evaluation of silk printed samples 

It is clear from the above table that the print qualities like sharpness of lines, uniformity of prints 

and clearity of background are good in the sample printed with gum arabic irrespective of 

mordants, mordanting techniques and printing techniques. 

Results of Colourfastness tests 

The results of colourfastness tests of printed fabric to sunlight, washing, pressing, crocking and 

perspiration are presented in the following tables: 

Colourfastness to sunlight 

Days 
 

Color-change 

Samples simultaneously mordanted with ferrous 
sulphate 

Samples pre-mordanted with aluminium potassium 
sulphate 

Block Screen Block Screen 

Silk Cotton Silk Cotton Silk Cotton Silk Cotton 

1. 5 5 5 5 5 5 5 5 
2. 5 5 5 5 5 5 5 5 
3. 5 5 5 5 5 5 5 5 
4. 5 4/5 5 4/5 5 5 5 5 
5. 5 4/5 5 4/5 5 4/5 5 4/5 
6. 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 
7. 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 

CC- Color-change, S- Staining  Table 5: Colourfastness of samples printed with Marigold flower dyes 
and Gum Arabic to Sunlight 

The above table shows the good colourfastness to sunlight of the samples printed with marigold 
dye and Gum Arabic. A slight change in colour was noticed after 6 or 7 days exposure to 
sunlight on silk and 4 or 5 days exposure to sunlight on cotton samples of screen and block 
printed. 
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Colourfastness to Washing  

 
 

Sr. 
No. 

Simultaneously mordanted with ferrous sulphate Pre-mordanted with aluminium potassium sulphate 

Block Screen Block Screen 

CC S CC S CC S CC S 

1. 4/5 4 4/5 4/5 4/5 4/5 4/5 4/5 

2. 4/5 4 4/5 4/5 4/5 4/5 4/5 4/5 

3. 4/5 4 4/5 4/5 4/5 4/5 4/5 4/5 

4. 4/5 4 4/5 4/5 4/5 4/5 4/5 4/5 

5. 4/5 4 4/5 4/5 4/5 4/5 4/5 4/5 
CC- Color-change, S- Staining  Table 6:  Colourfastness of silk fabric printed with Marigold flower dye 

and Gum Arabic to washing 

The above table shows good to very good colourfastness to washing of silk fabric printed with 
marigold dye and gum arabic. A Slight change in colour was noticed in both the samples 
simultaneously mordanted with ferrous sulphate and pre-mordanted with aluminium potassium 

sulphate whereas noticeable staining was found on the samples block printed and simultaneously 
mordanted with ferrous sulphate. 

 
Sr. 
No. 

Simultaneously mordanted with ferrous sulphate Pre-mordanted with aluminium potassium sulphate 

Block Screen Block Screen 

CC S CC S CC S CC S 

1. 4 3/4 4/5 4 4/5 4 4/5 4/5 

2. 4 3/4 4/5 4 4/5 4 4/5 4/5 

3. 4 3/4 4/5 4 4/5 4 4/5 4/5 

4. 4 3/4 4/5 4 4/5 4 4/5 4/5 

5. 4 3/4 4/5 4 4/5 4 4/5 4/5 
CC- Color-change, S- Staining  Table 7:  Colourfastness of cotton fabric printed with Marigold flower 

dye and Gum Arabic to washing 

Above table shows fair to very good colourfastness to washing of cotton fabric printed with 
marigold flower dye and gum arabic. Slight change in colour was noticed in screen printed 
samples simultaneously mordanted with ferrous sulphate, screen and block printed samples 
premordanted with aluminium potassium sulphate. Noticeable change in colour was found in 
simultaneously mordanted with ferrous sulphate and block printed samples. Noticeable staining 
was found on adjacent fabric of samples of simultaneously mordanted with ferrous sulphate and 
pre-mordanted with aluminium potassium sulphate and printed with screen and block. 

Colourfastness to Crocking 

S. No 
Samples simultaneously mordanted with ferrous 

sulphate 
Samples pre-mordanted with aluminium potassium 

sulphate 
Block printed samples Screen printed samples Block printed samples Screen printed samples 

Dry 
crocking 

Wet 
crocking 

Dry 
crocking 

Wet 
crocking 

Dry 
crocking 

Wet 
crocking 

Dry 
crocking 

Wet 
crocking 

CC S CC S CC S CC S CC S CC S CC S CC S 

1. 4/5 4/5 4 4/5 4/5 4/5 4/5 4 4/5 5 4/5 4 4/5 4/5 4 4/5 

2. 4/5 4/5 4 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4 

3. 4/5 4/5 4/5 4 5 4/5 4/5 4 4/5 5 4 4/5 4/5 4/5 4 4 

4. 4/5 4/5 4 4/5 5 4/5 4/5 4 5 5 4 4/5 4/5 4/5 4/5 4/5 

5. 4/5 4/5 4/5 4 4/5 4/5 4/5 4/5 5 4/5 4/5 4 4/5 4/5 4/5 4 

CC- Color-change, S- Staining    Table 8: Colourfastness of silk fabric printed with Marigold 
flower dye and Gum Arabic to crocking 
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Table no. 8 shows good to very good colourfastness to crocking of the silk samples printed with 

marigold flower dye and gum arabic. Slight change in colour and slight staining was noticed in 

dry crocking whereas noticeable change in colour and staining were found on adjacent fabric in 

wet crocking of both the samples simultaneously mordanted with ferrous sulphate and pre-

mordanted with aluminium potassium sulphate of screen and block. 

 

S. No Samples simultaneously mordanted with ferrous 
sulphate 

Samples pre-mordanted with aluminium potassium 
sulphate 

Block printed samples Screen printed samples Block printed samples Screen printed samples 

Dry 
crocking 

Wet 
crocking 

Dry crocking Wet 
crocking 

Dry 
crocking 

Wet 
crocking 

Dry 
crocking 

Wet 
crocking 

CC S CC S CC S CC S CC S CC S CC S CC S 

1. 4/5 4/5 4 4 5 4/5 4/5 4/5 5 4/5 5 4 4/5 4/5 5 4/5 

2. 4/5 4/5 4 4/5 4/5 4/5 4/5 4/5 5 4/5 4/5 4 4/5 4/5 5 4 

3. 4/5 4/5 4/5 4 5 4/5 4/5 4/5 4/5 4/5 5 4/5 4/5 4/5 5 4 

4. 4/5 4/5 4 4/5 5 4/5 4/5 4/5 5 4/5 5 4 4/5 4/5 5 4/5 

5. 4/5 4/5 4/5 4 4/5 4/5 4/5 4/5 5 4/5 4/5 4 4/5 4/5 4/5 4 

CC- Color-change, S- Staining    Table 9: Colourfastness of cotton fabric printed with Marigold 
flower dye and Gum Arabic to crocking 

Table no. 9 shows good to excellent colourfastness to crocking of the cotton samples printed 
with marigold flower dye and gum arabic. Slight change in colour and slight staining was 
noticed in dry crocking whereas noticeable change in colour and staining were found in wet 
crocking of both the samples simultaneously mordanted with ferrous sulphate and pre-
mordanted with aluminium potassium sulphate of screen and block printed samples. 

Colourfastness to pressing 

Sr.no Samples simultaneously mordanted with ferrous 
sulphate 

Samples pre-mordanted with aluminium potassium 
sulphate 

Block printed samples Screen printed samples Block printed samples Screen printed samples 

Dry 
pressing 

Wet 
pressing 

Dry 
pressing 

Wet 
pressing 

Dry 
pressing 

Wet 
pressing 

Dry 
pressing 

Wet 
pressing 

CC S CC S CC S CC S CC S CC S CC S CC S 

1. 4/5 5 4 4/5 4/5 4 5 4/5 4/5 4/5 4 4 4/5 4/5 4/5 4/5 
2. 4/5 5 4 4/5 4/5 4/5 4/5 4 4/5 4/5 4 4 4/5 4/5 4/5 4/5 
3. 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4 4 4/5 4/5 4/5 4/5 4/5 4/5 4/5 
4. 5 4/5 4 4/5 5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 
5. 5 4/5 4 4/5 5 4/5 4/5 4/5 4/5 4/5 4/5 4 4/5 4/5 4/5 4/5 
CC- Color-change, S- Staining    Table 10: Colourfastness of silk fabric printed with Marigold 

flower dye and Gum Arabic to pressing 

Above table shows good to excellent colourfastness to pressing of silk samples printed with 

marigold flower dye and gum arabic. Slight change in colour and slight staining was noticed 

with dry pressing samples of both simultaneously mordanted with ferrous sulphate. Slight 

change in colour and slight to noticeable staining with wet pressing were found on adjacent 

fabrics on both the samples simultaneously mordanted with ferrous sulphate and pre-mordanted 

with aluminium potassium sulphate printed with screen and block. 
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Sr.no Samples simultaneously mordanted with ferrous 
sulphate 

Samples pre-mordanted with aluminium potassium 
sulphate 

Block printed samples Screen printed samples Block printed samples Screen printed samples 

Dry 
pressing 

Wet 
pressing 

Dry 
pressing 

Wet 
pressing 

Dry 
pressing 

Wet 
pressing 

Dry 
pressing 

Wet 
pressing 

CC S CC S CC S CC S CC S CC S CC S CC S 

1. 4/5 4/5 4 4 5 4/5 4/5 4 4/5 5 4 4/5 4/5 5 4/5 4/5 

2. 4/5 4/5 4 4 4/5 4/5 4/5 4 4/5 5 4 4/5 4/5 5 4/5 4/5 

3. 4/5 4/5 4 4/5 4/5 4/5 4/5 4 4/5 5 4/5 4/5 4/5 5 5 4/5 

4. 4 4/5 4 4 4 4/5 4/5 4 4/5 4/5 4 4/5 4/5 5 4 4/5 

5. 4 4/5 4/5 4/5 4/5 4/5 4/5 4 4/5 4/5 4 4/5 4/5 4/5 4 4/5 

CC- Color-change, S- Staining    Table 11: Colourfastness of cotton fabric printed with Marigold 
flower dye and Gum Arabic to pressing 

Table no. 11 shows good to excellent colourfastness to pressing of cotton samples 
printed with marigold flower dye and gum arabic. Slight change in colour and slight staining 
was noticed in dry pressing whereas slight colour change and noticeable staining were found 
with wet pressing on both the samples simultaneously mordanted with ferrous sulphate and pre-
mordanted with aluminium potassium sulphate and printed with screen and block. 

Colourfastness to artificial perspiration 

Sr.no Samples simultaneously mordanted with ferrous 
sulphate  

Samples pre-mordanted with aluminium potassium 
sulphate 

Block printed samples Screen printed samples Block printed samples Screen printed samples 

Acidic  Alkaline Acidic  Alkaline Acidic  Alkaline Acidic  Alkaline 

CC S CC S CC S CC S CC S CC S CC S CC S 

1. 4 4 4/5 4/5 4/5 4 4/5 4 4/5 4/5 4 4 4/5 4/5 4/5 4/5 

2. 4 4 4/5 4 4/5 4/5 4/5 4 4/5 4/5 4 4 4/5 4/5 4/5 4 

3. 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 

4. 4/5 4/5 4 4 4/5 4/5 4 4 4/5 4/5 4/5 4/5 4/5 4/5 4 4/5 

5. 4/5 4 4 4 4/5 4/5 4 4 4/5 4/5 4/5 4 4/5 4/5 4 4 

CC- Color-change, S- Staining     Table 12: Colourfastness of silk fabric printed with 
Marigold flower dye and Gum Arabic to 
perspiration 

Table no. 12 shows good colourfastness to perspiration of the silk samples printed with marigold 

flower dye and gum arabic. Slight change in colour and slight staining was noticed on adjacent 

fabric of all the printed samples irrespective of mordants and mordanting techniques. 

Sr.no Samples simultaneously mordanted with ferrous 
sulphate  

Samples pre-mordanted with aluminium potassium 
sulphate 

Block printed samples Screen printed samples Block printed samples Screen printed samples 

Acidic  Alkaline Acidic  Alkaline Acidic  Alkaline Acidic  Alkaline 

CC S CC S CC S CC S CC S CC S CC S CC S 

1. 3 4 3/4 3 4 4 4/5 3/4 4 4 4 4 4/5 4 4 4/5 

2. 3 4 3 3 4 4 4 3/4 4/5 4 4 4/5 4/5 4 4 4/5 

3. 3/4 4 3 3 ¾ 4 4 3/4 4/5 4/5 4 4/5 4/5 4 4/5 4/5 

4. 3/4 ¾ 3 3/4 ¾ 4 4 4 4 4/5 4 4 4/5 4 4/5 4/5 

5. 3/4 4 3/4 3/4 4 4 4 4 4 4 4 4 4 4 4 4 

CC- Color-change, S- Staining    Table 13: Colourfastness of cotton fabric printed with Marigold 
flower dye and Gum Arabic to perspiration 
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Table no. 13 shows moderate to good colourfastness to perspiration of the cotton samples 

printed with marigold flower dye and gum arabic. Noticeable change in colour and slight 

staining was noticed in acidic as well as alkaline perspiration on screen and block printed 

samples of simultaneously mordanted with ferrous sulphate and slight change in colour and 

slight staining was found on adjacent fabric of samples pre-mordanted with aluminium 

potassium sulphate. 

 

 
Printed Samples 

with different 
thickening agents 

 
 

Average 
Thickness 

(mm) 

 
% increase 

in Thickness 

Crease Recovery 
(o) 

Bending length (inch.) 

 
Warp 

 
Weft 

 
Warp 

% of 
Bending 
length 

 
Weft 

% of 
Bending 
length 

Controlled 
Sample 

0.09  
120 115 

1.5  1.1  

Silk fabric        

GA Screen 0.094  4.44%  103 105 1.7  11.7%  1.4  27.27%  

GA Block 
0.108 20% 104 104 1.6  6.66% 1.6  45.45%  

Cotton fabric         

Controlled 
Sample 

0.301  
105 100 

2.2  1.8  

GA Screen 0.324 7.64% 98 98 2.4 9.09% 1.9 5.55% 

GA Block 
0.303 0.66% 95 94 2.6 18.18% 2.2 22.22% 

GA- Gum Arabic   Table 14: Physical properties of silk and cotton fabric printed 
with Marigold dye and Gum arabic 

 

Fabric Thickness: It can be concluded that 

for samples printed with Screen and Block 

shows slight increase in thickness for both 

Cotton and Silk samples printed with Gum 

arabic as thickening agent. 

 Crease Recovery: It can be concluded 

that minimum crease recovery for both cotton 

and silk screen and block printed samples 

were noted in both warp and weft direction 

respectively.   

 Bending Length: It can be concluded for 

cotton and silk samples printed with screen 

and Block shown little increase in bending 

length. 

Conclusion 

From the present study it can be concluded 

that Gum Arabic as thickening agent with 

Marigold flower extracts can be used 

successfully for the printing of cotton and 

silk fabric. As the optimized concentration 

of gum arabic as thickening agent is 12 gm/ 

100 ml dye solution. The colourfastness and 

physical properties of the samples with all 

the parameters were good. 

References 

Kadolph. S. J. (2009): Textiles. IOWA State 

University. Dorling Kindersley India 

Pvt. Ltd. (393-396. 399-400. 77-81. 

43-48). 

Cockett, S.R. (2010): Dyeing and Printing. 

Sir Isaac Pitman and sons Ltd, 7-8. 



Shwetambri & Verma/VIII: Special Edition: 1: 2017/26 - 36 

36 
 

Kumar, P. E.; Kumaresan, M. and 

Palanisamy, P.N. (2012). Dyeing of 

Cotton Fabric with Eco-friendly 

natural dyes using single mordants. 

Universal journal of Environmental 

Research and Technology, 2(4), 280-

285. 

Prabhavathi, R.; Devi, A. S. and Anitha, D. 

(2014): Improving the colour fastness 

of the selected Natural Dyes on 

Cotton. Journal of polymer and 

Textile Engineering, 1(4), 21-26. 

Sohal, R. K. (1994): Evaluation of 

indigenous methods of screen printing 

using pigment dye and rapid fast 

colour on cotton fabric. Unpublished 

Dissertation. Panjab University, 

Chandigarh, India. 

 

 



Kulshrestha & Rastogi/VIII: Special Edition: 1: 2017/37 - 43 

37 
 

  

 

Designing of wall panel using sola wood inspired by different motif 
 
 
 
Kulshrestha, Divya and Rastogi, Shivi 

   
  

Received: June 16, 2016  Accepted: July 14, 2017  Online: August 20, 2017 
 
 

Abstract 

“Design of wall panel using sola wood 

inspired by different motifs.” This study will 

be beneficial for development of tribal art 

and for popularizing sola wood at mass level. 

Various designs of different category were 

collected and scrutinized to prepare the 

design sheet. Sheets were designed inspiring 

from the different motifs and techniques. 100 

respondents evaluate the wall panel on the 

basis of motif, color combination, aesthetic 

appearance, uniqueness, overall appearance 

and price acceptability. Consumer 

preferences were found to be excellent to 

very good and consumer accepted the actual 

price suggested by the researcher. 
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Introduction 

A Wall Panel is single piece of material 

usually flat and cut into a rectangular shape 

that serves as the visible and exposed 

covering for a wall. Wall panels used for  as 

well as decorative, providing insulation 

&soundproofing purpose combined with 

uniformity of appearance ,along with some 

measure of durability or ease of replace 

ability. Practical size for wall panels has been 

suggested to be 24 feet by 8 feet.  

Sola woodwork has a history of over 300 

years Sola is a weightless wood found in 

West Bengal, Bangladesh Mysore Here is an 

opportunity to learn the popular art of West 

Bengal — sola woodwork. Having a history 

of over 300 years both men and women in 

the families engaged in this art are carrying 

on the tradition of Sola work religiously. 

First they draw the designs on a paper and 

cut the wood accordingly. Models of 

Goddess Durga, Lord Ganesh and Goddess 

Kali are prepared more and they also 

decorate it with colours and artificial jewels. 

These models were shown to the participants 

to explain the intricacy of the work. Other 

items like ship, peacock, Taj Mahal, horse 

cartmetc are also prepared from the wood. 

(Shankar Bennur, 2007) 
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Sola Wood is a naturally obtained material 

derived from the tapioca plant tapioca is a 

starch extracted from cassava root. Sola 

wood is a weight less wood. Different type of 

shape have been made with  the help of sola 

wood like peacock hoarse, flower and leaves 

but now we create different type of design 

using sola wood and selected various motif 

were categorized for making designs on wall 

panels. 

  

The Design council Design in Business week 

concluded that making things better for 

people. It emphasizes that design activity is 

focused first and foremost on human 

behaviour and quality of life not factors like 

distributor preference. But nurses or road 

sweepers could say they   to make things 

better for people Richard et al. (2002). Eco 

friendly 3D wall panel made out of the 

fibrous residue of sugarcane. This fibers of 

crushed sugarcane stalks remaining after raw 

sugar is extracted from the juice of the 

sugarcane by shredding it is now the raw 

material called bagasse that forms the base of 

this easily installed eco friendly product. The 

raw material used for this 3D wall panel is 

100% recycled compostable and is therefore 

100% biodegradable (Arthur M. Usmani 

1982). Insulated metal wall panels are 

popular because they can be a simple and 

economic strategy for cladding a building. 

Because the insulation is integral to the 

cladding and is sandwiched between two 

metal skins the cladding support structure 

does not act as a thermal bridge. However, 

we observed that the joints between the 

panels become critical to maintaining thermal 

integrity for the system Thermal Bridging 

Research (2015). Due to different approaches 

to the joints a large discrepancy was 

observed in the thermal images between the 

different options with some at 60-70% less 

than the baseline R-value and others at only 

about 3% thermal degradation. In designing 

motifs are just starting point, they can be 

duplicate, re- interpreted in different colors 

or experimented with in many other ways 

(Kenneth D. King, 2006).  Design is a 

solution to a problem or designing is the 

process of solving a problem”, but before we 

can think about the solution the first thing 

that needs to be explored is "The problem 

that you will have to solve in the designing 

stage (Hemant Jha, 2008). 

Therefore, investigator thought to undertake 

a project work on designing by using 

Different enrichments techniques such a 

Dabka Work, Beads Work, Cut Stone, 

Sequence Work, Patch work, Mirror Work, 

Embroidery etc. 

Significance  

 This study will provide a new range 

of variety for craft work. 

 New developed design can open new 

dimension for designing wall panels 

in 3D dimensions.  

 This study will be helpful in increase 

the diminishing charms of sola wood. 

 With the help of this study sola wood 

may be popularized at mass level. 

Methodology 

The study was conducted carried out on the 

basis of consumer and market survey, which 
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was conducted in Banasthali Vidyapith, 

Rajasthan. Then motifs were collected from 

the books, library and internet sources. After 

selection only best motif was selected for 

create the wall panels. Preparation of design 

sheet selected by various motifs after that 

assessment of design sheet on basis of five 

point rating scale i.e. 5-excellent, 4-

verygood, 3-good, 2- average and 1- fair.  

and constructed of wall panel. When we 

constructed wall panel pricing and costing 

was done 10% profit was also added in 

calculated cost after that evaluation of wall 

panels, selection of sample, display and 

demonstration were done. 

Result and Discussion 

  
Criteria 

W.M.S  (Weighted Mean Scores) 

S. No.  Theme/Description 
Suitability for 
technique  

Motif 
arrangement  

Combination 
of motif  

Over all 

1. Sola Wood With Simplify   +Phulkari + 
Warli Motif 

2.59 2.49 1.65 2.51 

2. Sola Wood With Simplify+ ,Phulkari Motif 2.53 2.54 2.36 2.53 
3. Sola Wood With Simplify Motif 2.51 2.49 2.43 2.43 
4. Sola Wood With Phulakri + Silmalify Motif 3.75 2.54 2.55 2.58 
5. Sola Wood With Stylish+ Floral Motif 3.68 3.79 3.59 3.47 
6. Sola Wood With Stylized+ Floral 3.76 3.7 3.66 3.77 
7. Sola Wood With Warli + Simplify Motif  2.06 2.67 2.56 2.66 
8. Sola Wood With Warli 2.95 2.98 2.77 2.88 
9. Sola Wood With Geometrical+ Simplify   2.77 2.96 2.89 2.94 
10. Sola Wood With Floral + Simplify Motif 3.01 2.95 2.97 2.94 
11. Sola Wood With Warli+ Simplify Motif 2.83 2.77 2.83 2.83 
12. Sola Wood With Geometrical + Floral 2.5 2.6 2.6 2.6 
13. Sola Wood With Warli+ Stylized  2.9 2.7 2.8 2.8 
14. Sola Wood With Geometrical Motif  2.81 2.5 2.21 2.64 
15. Sola Wood With Stylized+Geometrical 

Motif 
2.74 2.5 2.65 2.79 

16. Sola Wood With Geometrical + Phulkari 
Motif 

2.76 2.75 2.90 2.58 

17. Sola wood With Phulkari + Stylized Motif  3.20 2.9 3.7 2.7 
18. Sola Wood With Phulkari+ Simplify Motif  3.6 3.6 3.4 3.3 
19. Sola Wood With Geometrical+ Phulkari 2.7 2.6 2.6 2.78 
20. Sola Wood With Phulkari + Warli Motif  3.03 3.01 3 3.02 
21. Sola Wood With Phulkari + Simplify Motif  2.71 2.64 2.32 2.6 
22. Sola wood With Stylized + Simplify Motif  3.8 3.31 3.25 3.4 
23. Sola Wood With Warli Motif  3.08 3.02 3.08 3.9 
24. Sola Wood With Warli + Simplify Motif  2.9 2.8 2.77 2.82 
25. Sola Wood With Phulkari+ Stylized Motif  3.9 4.16 4.8 4.12 

 

To make a good product, it was necessary to 

know the customer’s need and their view for 

interior decoration .Keep mind on this 

concept this survey was conducted on type of 

wall panel made up sola wood and various 

embellishment techniques. Knowledge about 

Sola wood was asked from respondents and it 

was found that 46% respondent don’t know 

about sola wood while 54% respondent do 

have any idea about sola wood. Combination 

preference for wall panels was asked from 

respondent and it was found that 35% 

respondent suggests Embroidery + Beads 

Work+ Sola Wood combination preference 

for wall panels. Respondents also show a 

great interest in dark colored base on wall 

panel. Base material like for wall panel was 

asked from respondent and it was found that 
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40-45% respondent like velvet fabric base 

material as for wall panel 

Data present in table shows the consumer 

acceptability for different design sheets for 

wall panel consumer preference for design 

sheet. 

       

Fig. 1: Consumer Parameter for Designing             

                                                                                                    

Fig. 2: Knowledge about the Sola Wood 

  

Fig. 3: Consumer Preference for Type of Combination 

              

Fig. 4: Consumer Preference for Base Color    

                                      

  Fig. 5: Consumer Preferences for Base Material 

 

Fig. - 6: Techniques like The Most for Wall Panel 
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Fig: 7: Factors affecting in selection for designed wall panel 

 

Fig. 8: Size of Wall panel 

Collection the various motifs (warli art, 
Stylized, Floral, Phulkari, Floral, 
Geometrical, Simplify) 

 

 

 

 

 

 

Consumer preference for final selected designed 
sheet On the basis of consumer’s preference 
seven sheets was selected. Consumer was asked 
to analysis each design on the basis of five point 
rating scale. Result of final constructed prototype 
on the basis of consumer’s preference seven 
prototypes was developed. Consumer was asked 
to analysis each design on the basis of five point 
rating scale and result of final constructed 
prototype on the basis of different criteria like on 
the basis of motif, color combination, aesthetic 
appearance, uniqueness, overall appearance, and 
price. 

Prototype Design sheets No.        Ranking 
1 25 3rd 
2 6 4th 
3 5 2nd 
4 18 6th 
5 22 5th 
6 23 1th 
7     20 7th 

 Prototype on the basis of ranking 

   
  Plate-1  Plate-2                           

40%

15%
10%

20%
15%

0%

20%

40%

60%

 Aesthetic Appearane

5%

83%

12%

0%

20%

40%

60%

80%

100%

Small



Kulshrestha & Rastogi/VIII: Special Edition: 1: 2017/37 - 43 

42 
 

 `   
 Plate-3  Plate- 4 

        
 Plate-5    Plate-6                                                  

 
Plate-7 

 

Summary and Conclusion  

The wall panel design by sola wood, embellished 
with different technique like mirror, embroidery, 
cut stone, dabka, pearls, beading , patch work and 
combination of different motif warli art, 
geometrical, phulkari  embroidery, stylized, floral 
motif used to attract the consumer’s towards the 
wall panel designing and extend the designing 
aspect of decorative articles. We can also 
conclude from this study that sola wood can used 
for decoration as well as Interior designing 
purpose. Further study can be also conducted on 
Laminated work like (laminated room divider, 
Boaster etc) with sola wood. Sola wood wall 

panels designing can also open new dimensions 
in 3D designing. 
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Abstract 

The world is shifting from synthetic to nature 
based products in today’s era. Bacterial 
pigment production is now one of the 
emerging fields of research to demonstrate its 
potential for various industrial applications. 
Therefore, present research work was carried 
out to optimize the growth conditions of 
Pseudomonas fluorescens (Pf-6), dyeing 
variables, to see the effect of natural 
mordants with dye using different 
mordanting methods on cotton fabric, testing 
of color fastness and antimicrobial activity of 
the dye. Maximum pigment was extracted 
from Pseudomonas fluorescens when it was 
inoculated on King’s B agar at 7pH and 
incubated for two to seven days at 250C in 
BOD incubator. Best colour was obtained on 
fabric when it was dyed with the dye keeping 
the pH 5 of the dye solution, 2 percent 
concentration of the dye, 1:30 material to 
liquor ratio and dyeing was done at 800

 

 
 

 

C for 
90 minutes. Overall fastness of the dyed 
fabric increased with mordanting. 

 

Keywords: Textile | bacteria | pigment | 
modanting 

Introduction 

Natural dyes are mainly obtained from plant 
sources. They have many advantages but also 
have certain limitations. These limitations 
includes low or non availability throughout 
the year, requirement of large amount of 
cultivated land for the production of plant 
sources, problem in transportation, lack of the 
reproducibility of the same shades and 
unstable to light and pH etc. Therefore, great 
concern is necessary for searching of those 
natural sources of textile dyes which can 
overcome these limitations of natural dyes. 
Recently, there has been increasing interest 
in using microorganism as a renewable 
source of natural dyes for textiles. 
Microorganisms take less time to multiply 
whereas plants take many days to years to 
grow. Moreover most of plant give dye 
during specific season. Thus, 
microorganisms can be one of the best 
alternate for the production of natural dyes. 

Therefore, efforts have been made in the 
present research work to identify new 
bacterial source of natural dye with 
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objectives to optimize the growth 
conditions of Pseudomonas fluorescens (Pf-
6), to optimize the dyeing variables, to 
assess the color fastness of dyed fabric and 
to test the antimicrobial activity of dye 
source. 

Materials and methods 

Materials 

Plain woven cotton fabric having thread 
count of 82 warps and 62 wefts per inch was 
selected for the study. Different shades were 
developed on cotton fabric using five 
different natural mordants viz. amla, walnut 
bark, bahera, pomegranate rind, harad and 
synthetic mordants viz. alum, copper 
sulphate, ferrous sulphate, tannic acid and 
tartaric acid along with the dye obtained from 
Pseudomonas fluorescens (Pf-6).  

Methods 

Optimization of growth conditions  

Growth conditions of the bacteria were 
optimized on the basis of growth medium, 
pH of culture media, incubation time and 
incubation temperature in order to obtain 
maximum pigments. 

Optimization of dyeing variables  

A series of experiments were conducted to 
optimize various dyeing variables. Optimum 
value of specific parameter was selected on 
the basis of percent absorption of dye and 
percent marks obtained by the dyed cotton 
fabric samples after visual evaluation. 

Selection of mordants 

Both natural and synthetic mordants were 
applied with the dye solution using 
simultaneous mordanting and dyeing 
technique on cotton samples. These samples 
were visually evaluated by the selected panel 

of judges to select the best two mordants 
from each natural and synthetic mordants.  

Optimization of concentration of mordants 

The concentration of natural and synthetic 
mordants for the dye obtained from 
Pseudomonas fluorescens (Pf-6) was 
optimized on the basis of visual evaluation 
by the panel of judges. The samples obtained 
highest percentage of marks was selected and 
the selected concentration of mordant was 
considered as optimum for the further 
experiments. 

Optimization of methods of mordanting 

Various shades were produced on cotton 
fabric by different mordanting methods with 
each selected natural mordants along with the 
dye obtained from Pseudomonas fluorescens 
(Pf-6). The dyed samples were evaluated 
visually to select the best method of 
mordanting. 

Testing colour fastness of dyed samples 

Dyed samples were evaluated for their colour 
fastness against washing, sun light, crocking 
and perspiration using the appropriate 
standardized test procedures. 

Assessment of antimicrobial activity 

AATCC Test Method 90-1974: Antibacterial 
Activity of Fabric, Detection of Agar Plate 
Method [1]

Results  

 was used for the assessment of 
antimrobial activity of the dye. 

Optimization of growth conditions  

It was found that Pseudomonas fluorescens 
(Pf-6) produced excessive pigment on the 
King’s B agar medium having 7 pH after 2 
days of incubation at 250C. Therefore, King’s 
B agar medium was selected for the 
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cultivation of Pseudomonas fluorescens (Pf-
6).   

Optimization of dyeing variables  

λ-max of dye obtained from Pseudomonas 
fluorescens(Pf-6)was determined through 
scanning in UV-VIS region in order to 
record optical density of solutions before 
and after the dyeing.  λ-max was found to be 
570 nm. 

pH 

Cotton samples showed decrease in percent 
absorption from 54.22 percent (pH 5) to 

23.06 percent (pH 9) with increase in pH of 
dye liquor. Dyed cotton samples obtained 
highest marks (76.0 percent) when dyed 
with dye liquor maintaining pH 5. 
Thereafter, percent marks decreased till 38.0 
percent when dyeing of cotton was carried 
out at pH 9. Therefore, pH 5 was selected as 
optimum pH for dyeing of cotton with 
Pseudomonas fluorescens (Pf-6) dye. 

 

Fabric pH Pf-6 dye (λmax- 570 nm) 
Percent absorption Percent marks 

Cotton   5* 54.22 76 
6 42.99 66 
7 40.10 53 
8 25.26 47 
9 23.06 38 

Selected pH       
O.D. – Optical density 

Table 1: Percent absorption and percent marks 
obtained by cotton samples dyed with 
Pseudomonas fluorescens (Pf-6) dye at 
different pH 

Concentration of dye  

Fabric Conc. of Dye  
(g/100 ml) 

Pf-6 dye (λmax- 570 nm) 
Percent 

absorption 
Percent marks 

Cotton  0.25 30.28 48 
0.5 35.12 52 
1.0 44.52 57 
2.0* 43.86 68 
4.0 52.85 53 

* Selected concentration       O.D. 
– Optical density 

Table 2: Percent absorption and percent marks 
obtained by cotton samples dyed with 
Pseudomonas fluorescens (Pf-6) dye with 
different concentration 

 

Percent absorption of cotton samples 
increased with increase of dye concentration 
and found to be maximum when 
concentration was 4.0 g/100 ml. The reason 
behind this may be that when there is 
increase in the dye particles in dye solution, 
more dye molecules will be absorbed by the 
textile material. Mondal (2007) also stated 

that when there is increase of dye 
concentration, number of dye particles in the 
dye liquor was increased. So, absorption of 
dye is increased due to the van der wall’s 
forces which exist between the dye particles 
and the fiber molecules. Consumers are the 
ultimate user of textiles and their preference 
is foremost criteria for the selection of dyed 
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textile material. Thus, results of visual 
evaluation was given more weightage for 
selection of coloured textile material which is 
carried out on the basis of luster, evenness of 
dye, depth of shade and overall appearance.  

Therefore, from economic point of view as 
well as on the basis of visual evaluation, 
2.0% concentration was selected as optimum 
for dyeing of cotton fabric.  

M:L ratio 

Fabric M:L Ratio  Pf-6 dye (λmax- 570 nm) 
Percent absorption Percent marks 

Cotton   1:30* 47.42 56.10 
1:50 46.60 51.69 
1:70 38.79 45.87 
1:90 35.95 40.98 
1:110 30.16 37.65 

* Selected material to liquor ratio       
O.D. – Optical density 

Table 3: Percent absorption and percent marks obtained 
by cotton samples dyed with Pseudomonas 
fluorescens (Pf-6) dye keeping different 
material to liquor ratio 

Percent absorption decreased with increase in 
material to liquor ratio. Cotton fabric 
obtained highest percent absorption when 
dyeing was carried out with material to liquor 
ratio of 1:110. It may be because the 
concentration of dye material decreased 
when the material to liquor ratio was raised. 
This resulted in the low percent absorption 

by the textile material with increase in 
material to liquor ratio. On visual evaluation, 
cotton fabric samples secured highest percent 
of marks when the dyeing was carried out 
maintaining the material to liquor ratio 1:30. 
Therefore, material to liquor ratio 1:30 was 
selected as optimum for further experiments.

Dyeing temperature  

Fabric Dyeing Temp. 
(0

Pf-6 dye (λ
C) 

max- 570 nm) 
Percent absorption Percent marks 

Cotton  50 38.61 42.98 
60 41.55 49.62 
70 44.28 53.74 
80* 50.99 59.49 
90 48.16 56.91 

* Selected dyeing temperature       O.D. 
– Optical density 

 

Table 4: Percent absorption and percent marks obtained 
by cotton samples dyed with Pseudomonas 
fluorescens (Pf-6) dye at different dyeing 
temperature 

It is clear from the Table that percent 
absorption of cotton sample was minimum 
i.e. 38.61 when dyeing was carried out at 
500C. Increase in percent absorption of dyed 
samples was observed with increase in 
dyeing temp till 800C. Thereafter, decline in 
percent absorption of cotton (48.16 percent) 
was observed with further increase in dyeing 
temperature till 900C. Therefore, 800

Dyeing time 

C was 

selected as the optimum dyeing temperature 
for the dyeing of cotton fabric with 
Pseudomonas fluorescens (Pf-6) dye. 

Minimum percent absorption (31.35 percent) 
was obtained when cotton fabric was dyed 
for 30 minutes. Percent absorption increased 
with increase in dyeing duration and reached 
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to its maximum (42.25 percent) when dyeing 
was carried out for 90 minutes. This cotton 
sample also obtained highest percent marks 
(58.09 percent) when visually evaluated. 

Therefore, duration of 90 minutes was 
selected as optimum dyeing duration for the 
dyeing of cotton fabric with  Pseudomonas 
fluorescens (Pf-6). 

Fabric Dyeing time 
(minutes) 

Pf-6 dye (λmax- 570 nm) 
Percent absorption Percent marks 

Cotton  30 31.35 32.58 
45 33.59 39.0 
60 36.41 47.35 
75 39.53 51.76 

90* 42.25 58.09 
  Table 5: Percent absorption and percent marks obtained by 

cotton samples dyed with Pseudomonas fluorescens 
(Pf-6) dye for different dyeing time 

Mordants 

Cotton samples were mordanted with 
different natural mordants and dyed with 
both the dyes using simultaneous mordanting 
and dyeing technique. Selection of natural 
mordants was done on the basis of highest  

 

 

percent marks obtained by the samples when 
visually evaluated. 

Selection of mardants 

Walnut bark and pomegranate rind were 
selected natural mordants on the basis of 
highest percent marks and colour obtained.

Natural Mordants Percent marks 
Amla 53.33 
Bahera 46.66 
Harad 56.66 
Walnut bark 73.33* 
Pomegranate rind 61.66* 
* Percent marks of 
selected mordants 

Table 6: Percent marks of cotton samples dyed with 
Pseudomonas fluorescens (Pf-6) dye along with 
different natural mordant 

 

Concentration of natural mordants 

Cotton samples mordanted with 4.0 g walnut 
bark and 3.0 g pomegranate rind in 
combination with Pseudomonas fluorescens 
(Pf-6) dye obtained 74.35 percent and 53.45  

 

percent marks respectively when visually 
evaluated. Therefore, 4.0 g walnut bark and 
3.0 g pomegranate rind were selected as 
optimum concentration for the mordanting of 
cotton fabric. 

Concentration g/100ml Percent marks 
Walnut bark Pomegranate rind 

1.0 65.33 47.33 
2.0 69.68 49.76 
3.0 72.0 53.45* 
4.0 74.35* 51.84 
5.0 73.65 48.39 

*Highest percent marks 
 

Table 7: Percent marks of cotton samples dyed with 
Pseudomonas fluorescens (Pf-6) dye along with 
different concentration of natural mordants 

Method of mordanting for natural 
mordants 

Best colours were produced on cotton 
samples when these were dyed with 

Pseudomonas fluorescens (Pf-6) and post 
mordanted with walnut bark and 
simultaneously mordanted and dyed with 
pomegranate rind. Therefore, post 
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mordanting method was selected for the mordanting of cotton samples.
 

Method of mordanting Percent marks 
Walnut bark Pomegranate rind 

I 48.0 36.33 
II 48.33 43.0 
III 61.33* 44.66* 

I- Pre mordanting,    
II- Simultaneous 
mordanting and dyeing,    
III- Post mordanting, 
*Highest percent marks 

Table 8: Percent marks of cotton fabric samples with 
Pseudomonas fluorescens (Pf-6) dye along 
with natural mordants using different 
mordanting method 

Colour fastness 

All the cotton samples dyed with 
Pseudomonas fluorescens (Pf-6) dye and 
mordanted with different selected mordants 
and methods of mordanting were evaluated to 
assign the ranks on the basis of overall colour 
fastness properties. Sample mordanted with 

pomegranate rind was found best as it 
occupied first rank and maximum score 
followed by sample mordanted with walnut 
bark. Thus, it was observed that the colour 
fastness of Pseudomonas fluorescens (Pf-6) 
was improved with the use of selected natural 
mordants.  

Mordants MM 
WF 

LF 
RF PF 

WMS Rank CC SC SW Dry Wet Acidic Alkaline 
CC SC CC SC CC SC SW CC SC SW 

Blank  - 3/4 4 4/5 3 4 4/5 ¾ 4 3/4 4 4 3/4 4 4 3.82  
Walnut bark III 4* 4/5 4/5 4/5 5 4/5 4/5 4 5 5 4/5 5 5 5 3.86 II 
Pomegranate 
rind 

III 3/4 4/5 4/5 4 4/5 4/5 4 4 4 4/5 4/5 4 4/5 4/5 4.20 I 

MM: Mordanting Method, II: Simultaneous 
mordanting, III: Post mordanting,  
WF: Wash fastness,  
LF: Light fastness,  
PF: perspiration fastness,  
RF: Rubbing fastness, CC: Change in colour, SC: 
Staining on cotton,  
SW: Staining on wool,  
WMS: Weighted mean score, * Increase in colour 

  Table 9: Fastness properties of mordanted cotton samples dyed with 
Pseudomonas fluorescens (Pf-6) dye 

Antimicrobial properties 

Qualitative assessment 

Test pathogens 
Inhibition zone (mm) 

Cotton fabric 
Control Dyed 

E. coli (gram –ve) Nil 0.50 

S. aureus (gram +ve) Nil 0.75 

Table 10: Inhibition zone exhibited by cotton fabric samples dyed with 
Pseudomonas fluorescens (Pf-6) dye 

 

Table reveals that no inhibition zone was 
observed in control swatches against gram 
positive bacteria, E. coli and gram negative 
bacteria S. aureus. Cotton samples dyed with 
Pseudomonas fluorescens (Pf-6) dye 
exhibited the clear zone 0.50 mm and 0.75  

 

mm respectively against E. coli and S. 
aureus.  

Conclusion 

Dye obtained from Pseudomonas 
fluorescens (Pf6) produced pink colour 
which is rarely obtained from plant sources. 
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It was found to have antimicrobial 
properties. Therefore, it can be used for the 
dyeing of children’s wear or medical 
textiles. It can be concluded that bacterial 
dyes will be helpful in providing an 
alternative to synthetic dyes and other plant 
dyes.  
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alum, etc., which are used as mordants. There 

are numerous forms and styles of this type of 

painting throughout the Indian 

subcontinent.The creation of a Kalamkari 

product is a time consuming, meticulous 

process wherein the fabric can undergo up to 

20 washing processes before all dyes are 

applied to complete the design. Needless to 

say, Kalamkari’s outstanding characteristic is 

the fine details and colors of its intricate hand 

drawn pen work. Motifs drawn in Kalamkari 

spans from flowers, peacock, paisley to 

divine characters of Hindu epics like 

Mahabharata and Ramayana. Nowadays, this 

art is primarily done to create Kalamkari 

sarees. 

Traditional art is an art which is originated 

from the past time &eventually as the fashion 

is changing at every second today, the 

tradition art is losing its identity. As 

Kalamkari being an art done with the help of 

kalam, in the study it is done with the 

modified enrichment techniques i.e. Block 

printing, applique work, embroidery work 

(running stitch), zari work. Hence, as attempt 

has been made by researcher through this 

study to bring something new & also help the 

people in restoring the beauty of the tradition 

whether in the art or else with respect to 

changing fashion.  

Now a day, we are bound to get confused 

among the distinctive range of adolescent 

girl’s attire. Various different works is done 

on adolescent girl’s attire which gives them a 

pleasant look. 

Consumers are becoming more fashion 

conscious, more sophisticated and more 

active for clothing & accessories. They 

expect something new, something in tune 

with expectation from world and societies.  

Methodology 

This work is a part of a master thesis in 

Clothing and Textiles. The study was 

conducted in BanasthaliUniversity, because 

of the ease of approachability for the 

researcher. Total 100 respondents were 

selected randomly in which 95 were students 

of adolescent age group (18-22 years) and 5 

were faculty members to find consumer’s 

preference, to assess and select developed 

designs and to find out acceptability of 

developed designed Poncho’s with 

Kalamkari motifs. These respondents were 

selected purposively who have knowledge of 

apparel designing and latest fashion trends. A 

Self–structured questionnaire was prepared to 

collect information about consumer’s attitude 

toward Poncho’s with Kalamkari motifs. 

Total 30 design sheet were prepared for 

Poncho’s with the selected motifs and 

arranging them in different pattern such as 

random, border, horizontal, allover and 

diagonal arrangement and then the designed 

sheets were evaluated and after evaluation 

data was collected. Assessment of sheets 

were by 5 point rating scale i.e. 5-excellent, 

4-very good, 3-good, 2- average and 1- fair. 

Best preferred 5 prototypes were developed 

for Poncho’s by using selected motifs. Khadi 

silk blend fabric was selected purposively for 

the construction of Poncho’s. The selected 

Poncho’s were cut and stitched according to 

the design by the researcher. Researcher 

traced selected motifs with the help of tracing 

paper on stitched Poncho’s for different 

techniques such as embroidery, applique 

work, zari work. As per traced motifs, 
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researcher did embroidery by herself. 

Suheb’s creation, Jaipur was allocated for 

applique work and Tehleen Boutique, Jaipur 

assigned for Zari work. For block sample, 

blocks were given to workers in Sanganer, 

Jaipur toprepare as per selected design. After 

receiving blocks, then printing was done in 

the dyeing and printing laboratory of clothing 

and textile department, Banasthali 

University.  For Original work of Kalamkari 

on 5th prototype, the poncho was given to the 

owner of a Kalamkari unit, Chittoor(Andhra 

Pradesh). The researcher traced the workers 

of Kalamkari for her work at Delhi Haat fate, 

New Delhi. Researcher completed costing of 

all 5 prototypes according to expenses 

incurred in capital & services (i.e. 

development, construction & finishing). 

All the prototypes were displayed to the 

respondents and evaluation was done on the 

basis of 3 parameters i.e. uniqueness, cost 

and aesthetic appeal. Total 100 respondents 

were taken for data collection. Five point 

rating scale was used for evaluation and 

weighted mean score was calculated for each 

prototype. 

Results and discussion 

Results of preliminary consumer survey 

It was necessary to conduct consumer 

survey to determine the preferences and 

needs of the consumers in respect of various 

parameters related to Ponchos. The results 

are given in detail: 

S. No. Awareness Percentage (%) 
1 YES 86 
2 NO 14 

Table 1: Distribution of respondents based on 

awareness about the term “PONCHO’S” 

The above table reveals that 86% of the 

respondents were aware of the term 

“PONCHO’S” and 14% were among those 

who were not aware. 

S. No. Factors Percentage (%) 
1 PRICE 4 
2 GENERAL 

APPEARANCE 
30 

3 FASHION 38 
4 QUALITY 28 

Table 2: Distribution of factors considered while 

selecting the “PONCHO’S” 

The above table shows that the 4% of 

respondents are considering the price factor 

while purchasing the Ponchos, 30% 

respondents consider the general appearance 

factor, 38% respondents consider the fashion 

factor and 28% of them consider the quality 

factor while purchasing the Ponchos. 

S. No. Fabric Percentage (%) 
1 Particular Fabric 33 
2 According to Ponchos 67 

Table 3: Distribution of the respondentpreference of 

fabric for “PONCHOS” 

The above table depicts that majority of the 

respondents preferred to purchase fabric 

according to ponchos and only 33% preferred 

a particular fabric. 

S. No. Length of ponchos Percentage (%) 

1 SHORT 23 

2 MEDIUM 63 

3 LONG 14 

Table 4: Distribution of respondent preferencesfor 

different length of “PONCHOS” 

The above tableshows that 63% respondent 

preferred medium length of the Ponchos, 

23% respondent preferredshort length and 

14% respondents liked to wear long length of 

Ponchos. 

S. No. Awareness Percentage (%) 
1 YES 65 
2 NO 35 

Table 5: Distribution of respondents based on 

awareness about the term “KALAMKARI” 

The above table reveals that the majority of 

the respondents know about the term 
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Keywords: Wool | Acid and Alkaline Enzyme 

Treatment | Microwave Assisted Acid Dyeing | 

Physical and Colorfastness Properties 

Introduction 

Origin of the research problem: Environment 

and ecology occupy the most important place 

amongst the key focal issues faced by the 

world today. Natural fibers are eco-friendly 

and bio-degradable. Wool is a natural proteinic 

fiber that is obtained comes from the fleece of 

domesticated sheep. It is a natural, protein and 

a multi-cellular staple fiber. Wool consists of 

three major morphological parts: the cuticle, 

the cortex and medulla. The fiber form is 

composed of overlapping cells (scales) that 

surround the latter. This scaly structure is 

responsible for difficulty in dyeing of wool 

fibers and for its tendency to felt and shrink. 

This complex structure makes it difficult for 

the dye molecules to permeate into the fibers, 

resulting in low levels of dye exhaustion. A 

number of studies have featured in the 

literature that aims at improving the dye ability 

of wool by modifying the wool fiber. In recent 

years, modification and dyeing some of 

materials have been conducted under 

microwave assisted dyeing conditions 

http://www.hrpub.org 

Microwave-assisted dyeing is one of the 

powerful techniques of non-heating contact. It 

is an alternative to conventional heating that is 

more rapid, uniform and efficient. It has been 

assumed that the microwave irradiation could 

affect dye ability of wool fabric. 

www.virginiafarm woolworks.com.au. 

Chlorination is one of the most common 

methods used to modify the scaly structure of 

wool fibers towards enhancing its texture. In 

today’s times, chlorination process shows 

many drawbacks like: limited durability, poor 

handle, yellowing of wool most importantly its 

environmental impact. Thus, enzymatic 

treatment is gaining importance in textile 

technology. The bio-enzymatic process reduces 

the cost of processing and effluent treatment as 

compared to the chlorine process. 

www.patagonia.com/chlorine_free_wool.  

Enzymes are natural protein molecules that act 

as highly efficient catalysts in biochemical 

reactions. Enzymes not only work efficiently 

and rapidly, but they are also biodegradable 

and eco-friendly. Thus, in this study the bio-

protease enzymes treatment was used to 

modify the properties on wool fabric. 

Modification and enzyme treatment of wool 

alters the dyeability and changes the properties 

of wool due to the reduction in the number of 

scales.  

Microwave assisted dyeing has shown to have 

enhanced the dyeability of wool reducing the 

dyeing and contact time of the substrate with 

the treating chemicals. The present study 

therefore aims at exploring microwave assisted 

dyeing of enzyme treated wool in comparison 

to conventional dyeing of untreated wool. The 

study involves examining the physical 

properties of wool fabric after enzyme 

treatment and its effect on dyeing with regards 

to dye-uptake and colorfastness. 

Methodology 

Raw Materials 

Ready to Dye Wool fabric, Acid andAlkaline 

Protease enzymes, Acid Dye. 
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Enzyme Treatment 

Enzyme treatment was carried out on woven 

woolen fabric using acid and alkaline protease 

enzyme. The following recipe was used for 

enzyme treatment of woolen fabric.  

The two-separate solution was prepared 

maintaining the material liquor ratio 1:20. In 

acid enzymes solution temperature was raised 

and maintained up to 40ºC.  In alkaline 

solution temperature was raised and 

maintained up to 37ºC. Samples were added to 

two different solution and treated for 60 

minutes. After that, the samples were taken out 

and dried at room temp. 

Dyeing of wool fabric 

The untreated and acid, alkaline enzyme 

treated wool fabric samples were dyed with 

acid dye using 2 % and 10 % shade in order to 

find out the effect of enzyme treatment. The 

following recipe given was used for dyeing of 

samples. 

Conventional Dyeing 

Process 
parameters 

Conventional Acid Dyeing 
Specifications 
2% &10% (o.w.f.) 

Glauber’s salt  15% (o.w.f.) 
Sulphuric acid  4% (o.w.f.) 
M: L: R  1:40 (gms/ml) 
Time  45 min. 
Temp  600C 

 
 

Conventional Dyeing Procedure 

The treated wool samples were dyed with acid 

dye (% shades -2 and 10) subsequent prior and 

post enzyme treatment in order to investigate 

the effect of enzyme treatment on dyeability of 

wool. Dye paste was prepared by dissolving 

the required amount of dye in a small amount 

of water, Glauber’s salt and sulphuric acid. A 

material to liquor ratio of 1:40 was maintained. 

The samples were added to dye bath and 

dyeing was continued for 45 minutes. 

Temperature was raised and controlled at 60ºC 

with continuous stirring to ensure uniform 

dyeing. After dyeing the dyed samples were 

taken out from the dye bath, and rinsed 

thoroughly with water and were dried. 

Microwave Dyeing 
 
Process Parameter Microwave Assisted Dyeing 

Specification 
2% & 10% (o.w.f.) 

Acid dye 2% (o.w.f.)  
Glauber‟s salt  15% (o.w.f.)  
Sulphuric acid  4% (o.w.f.)  
M: L: R  1:40 (gms/ml)  
Time  20 min.  
Power microwave  900W  
Temp  650C-700C 

 
Microwave Dyeing Procedure 

The treated wool samples were dyed with acid 

dye (2 and 10% Shades) in order to find the 

effect on microwave assisted dyeing with 

enzyme treatment. Dye paste was prepared by 

dissolving required amount of dye in small 

amount of water, Glauber’s salt and sulphuric 

acid. More water was added to make the dye 

solution, to keep the material to liquor ratio 

1:40. The samples were dyed in a glass bowl in 

the microwave. The power of the microwave 

was maintained 900W for 20 minutes reaching 

Process 
parameters 

Parameter Specifications 
(as recommended by the sponsoring 
industry) 
Acid enzyme 
treatment 

Alkali enzyme 
treatment 
 

Enzymes  1% ( o.w.f.) 1%  (o.w.f.) 
 

M: L: R  1:20 (gms/ml)  1:20(gms/ml)  
Time  60 min.  60 min.  
Temp  400C 370 C 
pH 4.7 8 
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a temperature upto 70oC. After dyeing the dyed 

samples were taken out from the microwave, 

rinsedthoroughly with water and dried. 

Testing for physical properties 

All the samples (untreated and enzyme treated) 

will be subjected to various tests for 

assessment physical properties in order to 

check the effect of treatment on these 

properties. 

http://www.astm.org/Standards/textile-

standards.htm 

Sr. 
No. 

Test  Purpose  

1.  SpectrophotometerTest 
(AATCC:79-2010)  

To determine K/S 
values for dye uptake 

2.  Fabric Tensile Test 
(IS:1969(Part 2):2010/ISO 
13934-2:1999)  

To determine tensile 
strength of fabric  

3.  Oven Dry Weight (ASTM D 
2720-94 (2012))  

To determine weight of 
fabric.  

4.  SEM (Scanning Electron 
Microscope)  

To scan longitudinal 
and cross-sectional 
view of fiber  

Colour fastness testing of dyed samples 

All the dyed samples were subjected to colour 

fastness tests which included: 

 

S.No. TEST EQUIPMENT TEST 
NUMBER 

1 Colourfastness to 
washing 
 

Launder-O-
Meter  
 

ISO -105, 
CO6, C1S 
600C  

2 Colourfastness to 
rubbing 

Crockmeter  AATCC-RA 
38, 2005  

3 Colourfastness to 
perspiration 

Perspirometer  
 

AATCC-RA 
52, 2006  
 

Results and Discussions 

Tensile Strength  

Fabric tensile strength test was carried out on 

“Tensile strength tester” and results are 

reported in the above Table. It shows that 

enzyme treatment increased in the tensile 

strength in both warp and weft direction. 

Scanning Electron Microscope (SEM) Test  

 

 

 

 

Plate 1: Untreated fibbers 

Samples Sample Parameter Fabric strength 
N./mm(warp) 

Fabric strength 
N./mm(weft) 

Untreated  Undyed Sample 1.41 1.54 
2% Shade 1.41 1.54 
10% Shade 1.41 1.54 

Enzyme Treated/Undyed Acid 1.37 1.58 
Alkaline 1.48 1.82 

Acid Enzyme Treated Conventional 2% Shade 1.27 1.72 
Conventional 10% Shade 1.58 1.84 
Microwave 2% Shade 1.68 1.88 
Microwave 10% Shade 1.68 1.92 

Alkaline Enzyme Treated  Conventional 2% Shade 1.45 1.66 
Conventional 10% Shade 1.50 1.72 
Microwave 2% Shade 1.43 1.76 
Microwave 10% Shade 1.68 1.90 
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Plate 2: acid treated fibers 

 

 

Plate 3: Alkaline treated fibers 

Observation of Scanning Electronic 

Machine (Untreated & Treated Sample) 

SEM test was carried out for untreated, and 

acid and alkaline enzyme treated and acid and 

alkaline treated with 10% microwave dyed 

samples fibers to study surface morphology of 

wool fibers. 

SEM images showed that untreated wool fiber 

was rough and scales were sharp. And treated 

samples the surface scales of wool fiber got 

blunt and the smoothness of surface was found 

and subsequently resulted in improvement in 

the comfort factor of wool. The major changes 

seen in alkaline enzyme treated fibers. 

 
 

 
Plate 4: Acid Enzymes Treated Sample 
With 10% Microwave Dyeing 
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Plate 5: Alkaline Enzymes Treated Sample 

With 10% Microwave Dyeing 

Observation of Scanning Electronic 

Machine (Microwave dyed Sample) 

On close examination of the SEM images of 

acid and alkaline enzyme treated microwave 

dyed (10% shade) samples, it is observed that 

there is an increase in smoothness of the fibres 

with an apparent decrease in the scales on 

alkali enzyme treatment in comparison to acid 

treatment. Also on comparison of the undyed 

and dyed (10% shade) dyeing has further 

decreases the scales and the fibres appear 

smoother. 

 

 
 
Weight Test: (ASTM D 2720-94 (2012)) 
 
S. No. Sample name Weight of sample 
1 Untreated sample 2.097gm 
2 Acidic enzyme treatment 1.999gm 
3 Alkaline enzyme treated 2.236gm 

It is evident from the table that untreated 

sample showed oven dried weight is average. 

Compared to acid enzyme treated samples 

showed minimum weight loss. And alkaline 

treated samples showed oven dried weight 

more compared to untreated and acid treated 

samples.  

Colorfastness to washing 

On observation of the ratings for 

colourfastness to washing, it ranges from good 

to excellent. There was slightly change in color 

seen and noticeable staining. 
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Results of Color Strength (K/S values) by 

Spectrophotometer 

The 2% shade colour strength (K/S) increased 

on treatment with enzymes whether acid or 

alkaline. On comparing conventional and 

microwave dyeing acid enzyme treated 

samples showed a higher K/S Value. 

2% Shade 

Samples Conventional 
dyeing K/S value 

Microwave 
dyeing K/S value 

Untreated Dyed 89.03  
Acid Enzyme 

Treated 
134.87 143.23 

Alkaline Enzyme 
Treated 

166.79 114.06 

10% Shade 

The 10 % shade color strength (K/S) decreased 

on treatment with enzymes whether acid or 

alkaline. 
Samples Conventional 

dyeing K/S value 
Microwave 

dyeing K/S value 
10% untreated 381.54  
Acid treatment 334.66 317.39 

Alkaline 
treatment 

329.03 337.39 

Conclusion  

The fabric that was sourced for the study was 

identified as wool by using burning, 

microscopic and solubility tests. The given 

fabric was visually inspected and it was 

concluded that the fabric was plain weave 

(40x40 Fabric Count), off- white color and 

slightly rough and fuzzy textured compared to 

enzyme treated fabric that showed slight 

increase in smoothness. 

The broad conclusion of the research study is 

that alkaline enzyme treatment gave optimum 

results when compared to acid enzyme treated 

samples. On overall comparison, the fastness 

properties of both conventionally dyed and 

microwave-assisted dyed samples showed 

similar results, though it may be noted that the 

time for dyeing is lesser in microwave assisted 

dyeing. Thus, microwave assisted dyeing may 

be suggested as an alternative energy 

conserving method of dyeing but may find 

limited commercial viability for dyeing large 

volumes of fabric. 
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Abstract 

Fashion trend analysis and consumerism in the 
fashion industry is a foray in market research. 
Big brands are scurrying to large organizations 
such as the Worth Global Style Network, 
Promostyl, Fashion Forward Trends, etc. to 
base their fashion research and product design 
process. This directs young researchers and 
entrepreneurs as well, to undertake similar 
studies focusing on consumer buying behavior 
before product development. 

An online tool was used to comprehend 
consumers’ garment buying behavior including 
aspects of age group, occupation, income, 
preferences for formal wear, frequency of use, 
criteria for brand selection, pattern of formal 
wear, motivating factors for purchase of 
formals. Use of Google forms facilitated quick 
response towards data collection. Shirts and 
trousers were found to be the most preferred  

 

 

 

 

garments in Mumbai especially branded 
western formals for reasons of comfort and 
value for money. Past experience and price 
were important criteria for brand loyalty. Urge 
for variety fascinates consumers to look out for 
different brands as well. Fit of garments was 
the most important motivational factor in the 
choice of western formals. There is an ever-
growing demand for innovations in cut and 
styles, designs and patterns, color and fabric. 
The rising fashion consciousness at work place 
has turned women’s formal wear segment into 
a lucrative and highly evolving market thus 
providing space for new entrepreneurs to 
become a part of this developing sector. 

Vast contemplations are possible by using 
online data collection tools. The paper presents 
findings of a survey conducted to understand 
psychographics and consumer buying 
preferences and its relation to the present 
market scenario in India highlighting the 
influential factors for consumerism in women’s 
western formal wear. 
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Introduction 

Where world is going virtual, Online surveys 
are a great way to engage our audience and get 
feedback from them. Online surveys can be 
used in number of ways, like to get product 
feedback, conduct consumer research and 
market research, get customer service 
feedback, gauge employee satisfaction and 
plenty of other uses! 

Fashion like architecture, is one of the most 
visible sign of civilization. The choice of 
clothing is perhaps the single most obvious 
reflection of a person’s identity and culture. 
The emphasis on uniqueness has made 
creativity in design of utmost important. With 
rapid urbanization and increasing working 
class, the ‘price sensitive’ Indian consumers 
are now shopping more frequently giving rise 
to consumerism. With the changing mindsets 
and more number of women joining corporate 
world, western formal wear is dominating shop 
shelves. 

Consumer research provides information about 
consumer characteristics and consumer 
behavior. Research on demographics focuses 
on understanding characteristic of consumer 
group such as age, sex, marital status, income, 
occupation, ethnicity and geographical 
location. Psychographic characteristic of 
consumer group includes buying habit, 
attitude, values, motives, preferences, 
personality, and leisure activity. Demographic 
information help describe who the consumer 
group is, while psychographic information help 
explain why costumer maker a particular 

choice. 

An online survey is a questionnaire that the 
target audience can complete over the Internet. 
Online surveys are usually created as Web 
forms with a database to store the answers and 
statistical software to provide analytics. 

Google Form is one the tools available from 
Google Docs collection. They can be a useful 
tool to help you plan events, send a survey, 
give students a quiz, or collect other 
information in an easy, streamlined way. 

Techopedia explains Online Survey as 
“Companies often use online surveys to gain a 
deeper understanding of their customers’ tastes 
and opinions. Like traditional surveys, online 
surveys can be used in two basic ways: To 
provide more data on customers, including 
everything from basic demographic 
information (age, education level and so on) to 
social data (causes, clubs or activities the 
customer supports) To create a survey about a 
specific product, service or brand in order to 
find out how consumers are reacting to it. In 
contrast to traditional surveys, online surveys 
offer companies a way to sample a broader 
audience at a lower cost”. 

(https://www.techopedia.com/definition/27866
/online-survey) 

Consumerism is the belief that personal 
wellbeing and happiness depends to a very 
large extent on the level of personal 
consumption, mainly on the purchase of 
material goods. The idea does not simply mean 
that wellbeing depends upon a standard of 
living above some threshold, but that at the 
center of happiness is consumption and 
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material possessions. 

The apparel industry is highly fragmented, 
competitive, and much influenced by ever 
changing tastes and preferences of the 
consumer. Urbanization, increasing amount of 
disposable income, increase brand 
consciousness and many other factors has 
propelled the growth of womenswear market. 
Many major men’s brands have now started to 
enter in to the womenswear segment, 
exploiting the highly lucrative segment. 

From 2009 onwards, there has been a huge rise 
in demand for women’s western formal wear. 

Indian women today are more exposed to 
western ideas thus there is a rise in demand for 
formal western clothes like shirts, trousers and 
formal dresses. Moreover, women employee 
today are realizing the benefits of western wear 
as these clothes offer more flexibility, comfort 
and speak of once credibility and abilities. 
Women’s western wear is clocking around 18 
per cent growth as against 9-10 per cent for 
ethnic wear. Hence Indian women’s western 
wear brands are in a crossover mode by giving 
their portfolios a touch of local sensibilities. 
Thus the study deals with an in-depth 
understanding of consumer characteristics and 
their behavior using consumer research and 
analyzing market to gain insight about the 
general market trend in women’s western 
formal wear by using online form for data 
collection 

Methodology 

An online tool was used to comprehend 
consumers’ garment buying behavior including 
aspects of age group, occupation, income, 

preferences for formal wear, frequency of use, 
criteria for brand selection, pattern of formal 
wear, motivating factors for purchase of 
formals. 

Descriptive research design was found suitable 
for the study. Both qualitative and quantitative 
methodologies were needed to study the 
consumers buying behavior for apparel wear in 
corporate settings. A google questionnaire was 
administered to a sample of 100 women 
consumers drawn through unknown population 
through convenience sampling using snow ball 
technique in Mumbai. The study is based 
Mumbai urban areas through the respondents 
like college girls, working women’s, middle 
age women. Various Indian and international 
brands were observed based on consumer 
preferences for brands. Analysis of data 
obtained through interviews, observations and 
experiences in Survey I. 

Result and Discussion 

Google form used to conduct the survey on 
consumer buying behavior 

 
Fig. 1: Sample of google form used to conduct the survey  
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Age group 

 
Fig. 2: Young women between the age group of 21 to 30 have 
shown more liking towards western formals wear 

Occupational Designation 

 
Fig. 3: It is observed that 36% women employed at middle 
level management and 32% women at entry level manager had 
more liking towards western formals 
Annual Income 

 
Fig. 4: It was observed that women of all economic 
background prefer wearing western formal wear 
Frequency of use of women’s western 
formal 

 
Fig. 5: It was found that western formal wear was more 
frequently worn by young professionals. 

Most preferred western formal attire 

 
Fig. 6: Shirts and trousers were found to be most preferred 
western formal attire by office going women as compared to 
skirts and blazer. 
Factors influencing purchase of branded 
formals 

 
Fig. 7: Comfort and value for money were found to be the 
prime reasons for the purchase of branded western formal wear 
by women’s 

Reasons to look for different brands 

 
Fig. 8: It was found that urge for new styles, patterns and 
fabric was primary reasons for women to look for different 
brand in western formal category 
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Buying Behavior 

 
Fig. 9: Sales discount and impulsive shopping were found to 
be major reason influencing buying behavior 

Criteria for selection of brands 

 
Fig. 10: Past experience and price of garments are the key 
factors that determine selection of a particular brand 

Factors motivating purchase of western 
formal wear 

 
Fig. 11: Fit was found to be the most important motivating 
factor for the purchase of western formal wear. 

Conclusion 

Over the past decade-plus, the use of online 
and mobile methods for market research has 
skyrocketed. Due to ever-increasing 
technological advances, it has become possible 
for do-it- yourself researchers to design, 
conduct and analyze their own surveys for 
literally a fraction of the cost and time it would 
have taken in the past. 

The use of google form to conduct survey had 
several advantages over manual method of data 
collection like Create unlimited free forms, 
Results can directly go in to shareable spread 
sheet, Logic threading, Can get email 
notification for results, Forms are mobile 
friendly 

Forms in google docs support a wide range of 
question types including scale and grid that are 
generally not available in other web polling 
services (at least the free ones) 

Some limitations of google forms are it can be 
completed as many times as a person wants to 
access the survey, no ability to format text and 
reliant on on internet connection 

With the fast moving fashion and in order to 
understand the psychographics and consumer 
buying preferences and its relation to the 
present market scenario in India highlighting 
the influential factors for consumerism in 
women’s western formal wear, Google forms 
is apt as tools for quick research and data 
collection.  
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Abstract 

This study was carried out to find out the 

effect of left over tea extract and tesu flower 

dye extract on wool and silk fabrics. Different 

variables of dyeing namely dye extraction 

time, dyeing time, temperature, dye 

concentration were optimized and a constant 

recipe for dyeing was selected on the basis of 

personal judgment and expert suggestion. It 

was found that the optimum extraction time 

for dye was 60 min, optimum dyeing time was 

60 and 90 min for wool and 90 min for silk, 

optimum dyeing temperature was 60˚C and 

80˚C for wool and 80˚C for silk, optimum dye 

concentration was 10% and 30% dye for wool, 

30% dye for silk and 10% dye for combination 

of both dyes. Dyeing was carried out with left 

over tea extract, tesu flower dye extract and 

their combinations. Colorfastness of dyed 

sample towards rubbing, ironing, washing and 

sunlight was assessed. It was found that wool 

and silk fabrics dyed with both natural dyes  

 

 

 

 

 

shows very good to excellent colorfastness 

towards rubbing, good to excellent towards 

ironing, moderate to very good towards 

washing and very good to excellent towards 

sunlight. K/S value of dyed sample was 

assessed. Depth of shade and evenness of 

shade was also evaluated. It was observed that 

samples show even to very even effect on both 

fabrics. Depth of shade also shows medium to 

deep shade effect on wool and silk fabrics. 

Keywords: Fashion | Wool Fibre | Silk Fibre | 

Tesu flower | Tea Extract | Dye Extract 

Introduction 

Nature always wears the colors of the 

spirit 

The use of natural dyes in world is increasing 

everyday as natural dyes are non-toxic and 

eco-friendly in nature. Natural dyes are dye or 

colorants obtained from naturally occurring 

sources such as plants, insects, animals, and 

minerals without any chemical treatment. 

Natural dyes are very advantageous and have 

great affinity towards the natural fabrics thus 

wool and silk fabrics have been selected for 

dyeing with natural dyes. 

For Correspondence: 
 
Home Science Department, Clothing and Textile 
Banasthali University, Rajasthan  
Email: shivi_rastogi27@yahoo.co.in 



Poothia et al./VIII: Special Edition: 1: 2017/72 - 77 

73 

Wool is a natural highly crimped protein hair 

fiber derived from sheep. Wool is a fiber of 

moderate lustre. Wool fibers posses very high 

elongation at break. They have excellent 

resiliency and is highly moisture absorbent. 

Silk is a natural protein fiber. Silk is produced 

by the larvae of moth. It has a unique natural 

luster, good moisture absorption, draping 

qualities and high strength. 

Natural dyes are obtained from various 

sources. Plant sources are majorly contributed 

in dyeing of various fibers. These natural 

sources are renewable and less costly as 

compared to synthetic dyes. Among various 

plant sources, tea and tesu flowers have been 

selected for dyeing. 

Tea is an aromatic beverage commonly 

prepared by pouring hot or boiling water over 

cured leaves of the Camellia Sinensis, an 

evergreen shrub native to Asia. Tea contains 

tannin, which stains and colors, so material 

dyed with tea has good light-fast properties. 

Tea creates a palette of warm browns, tans 

and rusts 

Tesu flowers (Butea Monosperma) is 

commonly known as ‘flame of forest’ or 

‘palash’ and various other names in India. It 

is found in the forest of central India. The 

plant is well known for its natural dyes. Dyes 

extracted from tesu flowers have several 

advantages such as; eco-friendly, cheap, does 

not have hazardous effect on human health. 

Flowers of palash tree are used to make 

vegetable dye color as they produce orange-

red color. 

Materials and Methods 

Collection of raw material: The collection 

of raw material includes the textile material, 

dye material and mordants. 

Fabric 

Two types of protein fabrics viz. wool and 

silk were selected for the study. 

Dye material 

Two types of natural dyes were used. Left 

over tea and tesu flowers were collected for 

the extraction of dyes. 

Determination of preliminary data of 

fabric 

Thread count, thickness and weight of the 

fabrics were assessed for the determination of 

the preliminary data of the fabrics. 

Pre-treatment of the fabric: 2 pre-

treatments were given to the fabrics i.e. 

scouring of wool and degumming of silk. 

Optimization of different variables for 

dyeing 

Dyeing was done at different variables to 

optimize a constant recipe for dyeing. These 

variables are dye concentration, time and 

temperature and mordanting method. The 

procedure followed to determine optimum 

value for each variable is being explained 

below: 

Determination of dye extraction from tesu 

flower 

Tesu dye was extracted by boiling 10 gm and 

30 gm tesu flower in 500 ml water by 

maintaining the liquor value constant. The 

tesu flowers were boiled for 1 hour at 80˚C-

100˚C and then the flowers were taken out 

from the liquor and the dye liquor was 

prepared. 

Determination of dye from left over tea 

Left over tea was collected and then the dye 

liquor was extracted by boiling 10 gm and 

30gm tea in 100 ml water by maintaining the 

liquor value constant. The left over tea was 
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boiled for 1 hour at 80˚C - 100˚C and then the 

tea extract was filtered for dyeing. 

Optimization of dyeing time 

After the extraction of dye from left over tea 

and tesu flower, the dyeing was carried out for 

two different time duration i.e. 60 min and 90 

min. 

Both variables were considered during with 

tea and tesu extract and the combination of 

both. 

Optimization of dyeing temperature 

The dyeing was carried out at 2 different 

temperatures i.e. 80˚C and 100˚C for both 

dyes. 

Optimization of dye concentration for 

combination dyeing with left over tea 

extract and tesu flower dye 

Combination dyeing was done by using left 

over tea extract and tesu flower dye at 

different percentage i.e. 50:50, 72:25, 25:75, 

60:40, 40:60. 

Determination of colorfastness of dyed 

sample 

Color fastness is a term used in the  dyeing of  

textile materials, meaning resistance of the 

material's  color to fading or running. Light 

fastness, wash fastness, rub fastness and 

sunlight fastness are the main forms of color 

fastness that were assessed. 

K/S value of dyed sample 

K/S value of dyed samples was assessed with 

the help of spectrophotometer. The K/S value 

of wool and silk fabrics dyed with both natural 

dyes was determined at 540 nm. 

Subjective analysis of dyed sample 

For assessment of depth of shade and 

evenness, subjective analysis was done.  

 

 

Results and Discussion 

 

 
Effect of natural dyes on wool fabric at different concentration 

 
Effect of natural dyes on silk fabric at different concentration 
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Dye  Washing Rubbing Ironing Sunlight 

 % 
C
C S CC S CC S 

 

    D W D W D W D’ D W D  
T 10 4/5 4/5 5 4/5 4/5 4 5 4/5 4/5 5 4 4 4/5 
Te 10 3/4 3/4 5 4/5 4/5 ¾ 5 4/5 4/5 5 4 4/5 4/5 

T+Te (50:50) 10 4/5 4/5 5 4/5 4/5 4 5 4/5 4/5 5 4/5 4/5 4/5 
T+Te (25:75) 10 4 4 5 4/5 4/5 4 5 4/5 4 5 4/5 4 4/5 
T+Te (40:60) 10 4/5 4/5 5 4/5 4/5 4 5 4/5 4/5 5 4/5 4/5 5 

T 30 4/5 4/5 5 4/5 5 4 5 5 4/5 5 4 4/5 5 
Te 30 3/4 3/4 5 4/5 4/5 ¾ 5 4/5 4/5 5 4 4 5 
*T= Tea, Te= Tesu, CC= Color Change, S= Staining, D= Dry, W= Wet, D’=Damp 

Table 1: Colorfastness of wool fabric with natural dyes at different concentration 

 

This table shows good to very good 

colorfastness towards washing, very good to 

excellent colorfastness towards rubbing, good 

to excellent colorfastness towards ironing and 

god to excellent colorfastness towards 

sunlight.

 
Dye  Washing Rubbing Ironing Sunlight 

 % CC S CC S CC S  
    D W D W D W D’ D W D  

T 30 4 4/5 5 4/5 4/5 3/4 5 4/5 4/5 5 4/5 4/5 4/5 

Te 30 4 4 5 4/5 4/5 3/4 5 4/5 4/5 5 4/5 4/5 4/5 

T+Te (50:50) 10 4 4 5 4/5 4/5 3/4 4/5 4/5 4/5 4/5 4/5 4/5 4/5 

T+Te (25:75) 10 4 4 5 4/5 4/5 3/4 4/5 4 4/5 4/5 4 4/5 5 
T+Te (40:60) 10 4/5 4/5 5 4/5 4/5 3/4 4/5 4/5 4/5 4/5 4/5 4/5 5 

 
*T= Tea, Te= Tesu, CC= Color Change, S= Staining, D= Dry, W= Wet, D’=Damp 

Table 2: Colorfastness of silk fabric with natural dyes at different concentration 
 

This table shows good to very good 

colorfastness towards washing, moderate to 

excellent colorfastness towards rubbing, good 

to excellent colorfastness towards ironing and 

very good to excellent colorfastness towards 

sunlight.

 
Dye Dye % Depth of shade Evenness of shade K/S value 
T 10 2.28 2.72 28.94 
Te 10 2.8* 2.8* 23.4 

Te+T (50:50) 10 2.28 2.68 37.22 
Te+T(75:25) 10 2.64 2.8* 35.94 
Te+T(60:40) 10 2.8* 2.8* 22.23 

T 30 2.6 2.68 36.98 
Te 30 2.8* 2.4 15.06 

Table 3: Depth of shade, evenness of shade and K/S value of wool fabric dyed with natural dyes 

 

This table shows even to very even evenness 

of shade and medium to deep depth of shade 

and it was observed that K/S value of wool 

fabric dyed with 30% left over tea extract and 

the combination of both dyes at 75:25 and 

50:50 were rated as high. This table shows 

darker color intensity. On the other hand, 

wool fabric dyed with 10% and 30% tesu 

flower dye extract shows lighter color 

intensity. 
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Dye Dye % Depth of shade Evenness of shade K/S value 

Te+T (50:50) 10 2.8* 2.68* 21.5
Te+T (75:25) 10 2.16 2.6 24.5
Te+T (60:40) 10 2.6 2.4 29.1

T 30 2.8* 2.28 31.7
Te 30 2.5 2.68* 19.88

Table 4: Depth of shade, evenness of shade and K/S value of silk fabric dyed with natural dyes 

 

This table shows even to very even evenness 

of shade and medium to deep depth of shade 

and it was observed that K/S value of silk 

fabric dyed with 30% left over tea extract and 

the combination of both dyes at 60:40 were 

rated as high. This table shows darker color 

intensity. On the other hand, silk fabric dyed 

with 30% tesu flower dye extract and the 

combination of both at 50:50 shows lighter 

color intensity. 

Conclusion 

The present study was carried out to evaluate 

the dyeing of wool and silk fabrics with 

natural dyes extracted from left over tea and 

tesu flowers by keeping environment friendly 

procedures as well. 

1. The optimized conditions for aqueous 

extraction of color component for tesu flowers 

are 60 min extraction time, 80˚C-100˚C 

temperature, 500 ml water and aqueous 

extraction of color component for left over tea 

are 60 min extraction time, 80˚C-100˚C 

temperature, 100 ml water.  

2. The optimized conditions for dyeing of 

wool fabric with left over tea extract and tesu 

flower dye extract are:   

60 min time, 60 temperature, 10gm dye, 1:50  

MLR  and 90  min time, 80˚C  temperature,  

30gm dye, 1:50 MLR.  

The optimized conditions for dyeing of silk 

fabric with left over tea extract and tesu flower 

dye extract are: 

90 min time, 80˚C temperature, 30gm dye, 

1:50 MLR.  

The optimized conditions for dyeing of wool 

and silk fabrics with the combination of left 

over tea extract and tesu flower dye extract 

are:  

90 min time, 80˚C temperature, 10gm dye 

with 3 combinations of tea and tesu; 50:50,  

25:75, 40:60, and 1:50 MLR. 

3. It was concluded from the results that both 

natural dyes shows very good to excellent 

colorfastness towards rubbing, good to 

excellent towards ironing, moderate to very 

good towards washing and very good to 

excellent towards sunlight.  

4. K/S value of dyed sample was assessed at 

540 nm by spectrophotometer. It shows very 

good to good results.  

5. It was also observed that samples shows 

even to very even effect on both fabrics. 

Depth of shade also shows medium to deep 

shade effect on wool and silk fabric.  
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Abstract 

The present study dealt with “Comparison of 
Fashion consciousness among Hindu and 
Muslim Working Women of Uttar Pradesh” 
which involved the fashion consciousness of 
Hindu and Muslim working women of Uttar 
Pradesh. The study was taken up with the 
following objectives:- To compare the 
fashion consciousness among Hindu and 
Muslim working women. To conduct this 
study, the related literature on fashion 
consciousness, culture of Hindu and Muslim 
women was reviewed. The survey method 
was adopted for collection of Data. This Data 
was collected from Hindu and Muslim 
working women in the age of 25 to 55 years 
who fell in middle income group. It was 
distributed to respondents at their respective 
working place, i.e. schools, colleges, 
hospitals, offices etc. The respondents were 
500, comprised of 250 of Hindu working 
women and 250 Muslim working women of 
Uttar Pradesh. The collected data was 
subjected to analysis.The study revealed that 
Hindu women were more fashion conscious 
and were adopting western culture.  

 

 

 

 

 

Keywords: Fashion consciousness, clothing, 

religion, gander.   

Introduction  

“If human beings were not reacting to the 
other human beings in social situations, there 
would be no felt need for clothing beyond 
perhaps the protection it offers from cold.” 
At every stage of development, clothing 
helps to establish the identity of the 
individual to himself and to others with 
whom he interacts. Clothing is visual but 
non-verbal symbol and such symbols are 
‘cues’ which select the status that is to be 
imputed to an individual and define the way 
others are to treat him. Clothing has the 
power to arouse feelings, thoughts and 
emotions in the mind of an observer that are 
not easily described. 
Clothing is a constantly repeated aspect of 
human life, which meets the human 
requirements like modesty and protection. 
Proper clothing also add up charm and 
personal seductiveness, so it serves two fold 
purposes, on one hand it hides our shame, on 
the other hand it displays our seductiveness. 

As the important function of clothing is that 

of defining a person’s status and position in 

the society, so it makes the wearer to walk 

with high notions in the society and also 
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enable person to play various roles in the 

society appropriate to his self-concept and to 

the situation. Clothing can be a means of 

self-expression, a manifestation of aesthetic 

qualities and our outlet for creative ability. 

The force of personality of as individual and 

his success or failure in life influenced to a 

large extent by clothing. 

1. Fashion consciousness among women: A 

fashion is a style that is accepted and used by 

the majority of a group at any one time, no 

matter how small that group is. A fashion is 

always based on some particular style, but 

not every style is a fashion. 

Fashion is a term commonly used to describe 

a style of clothing worn by most of people of 

a country. Clothing is the key to who we are- 

it also plays a role in how far we can travel in 

certain circles. It has been said that ‘the right 

clothing can grant us access to the right 

places and the right people’. A fashion 

usually remains popular far about -3 yrs. and 

then is replaced by yet another fashion. Even 

though there are a lot of changes in fashion 

most people do not easily except the changes. 

Our fashion choices tell people who we are 

and what our standing si in society, in 

addition, our choices have an impact on our 

ability to succeed or to fail in certain areas of 

our lives. The topic of research for this 

proposal is an analysis of the ways in which 

clothing functions as a rejection of our 

culture, as well as a tool that can enhance 

success in life. (Sinha & Chopra, 2014) 

Fashion appeal too many different groups can 

be categorized according to the group to 

which they belong. High fashion refers to a 

luxurious style accepted by fashion leaders. 

Mass fashion or Volume fashion, consists of 

styles that are widely accepted. Fashion 

implies three components:-  

 Style 

 Change 

 Acceptance  

Style is any particular characteristic or look 

in apparel or accessories. Designers interpret 

fashion ideas into new style and offer them to 

the public. 

 Change means what we do today might be 

worthless tomorrow, but we have to accept it 

because we have to be in fashion. The speed 

of change is influences by modern 

communications, marketing, advances in 

mass production and greater discretionary 

income. The fashion change has become 

more rapid because of the growth of urban 

center and population mobility. 

Acceptance implies that consumers must 

wear a style to make it a fashion. Acceptance 

by the public does not prove that a design is 

necessarily beautiful, only that its timing is 

right and that it fills a need. Acceptance by a 

large number of people makes a fashion 

successful. The degree of acceptance also 

provides clues to fashion trends for coming 

seasons.  (Frings, 1999; Stone, 2004) 

Fashion in ‘textiles’ denote the current style 

or modes of dresses. They are prevailing 

customs in dress especially as established by 

the dominant section of society or leaders in 

the world. Fashion is an expression of ideas 

and emotions. It is a feeling for line, form, 

shape, colour, light, shade and texture. 

Fashion never stands still; it is always 

moving forward, backward, upward, straight, 

crooked in some direction or the other.  
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In women’s clothes two years of extra wear 

can make the difference between a smart 

wardrobe and a dowdy one. So it becomes 

essential to keep up to data with all the latest 

fashion news, studying the monthly specialist 

magazines, looking into the windows of 

smartest dress shops, visiting an occasional 

show, studying the fashion elite of society, 

but above all keeping alive and interested in 

the way you look, feel and dress. People who 

follow fashion slavishly are not following 

‘true fashion trends’ but they are choosing a 

fashion able gimmick or new fad. (Gale, 

2011 & Kaur, 1987) 

Due to the western influences people have 

changed their outlook towards clothing. They 

are becoming more and more aware of the 

style and fit of the garment. As compared to 

the past , they are more fashion conscious 

now. Moreover, now there is an unparalleled 

range and variety of textiles in the market 

which makes the choice all the more difficult. 

Fashion styles are indicators of what fits in 

the times and what fits the people, and thus 

women going with the mainstream and 

dressing in a more fashion conscious way. 

There is no point in arguing that fashion is a 

far bigger thing for the female kind. That is 

the reason why there are so many fashion 

magazines for women fashion that is the 

reason why there is programs with ladies 

telling women how to dress. But fashion 

consciousness is something which cannot be 

prescribed. Fashion consciousness depending 

on the subject and says that a woman is able 

to choose the clothes which fit her best. 

Indian women are taking to western wear like 

never before. This trend is increasingly 

catching up both in big cities and small 

towns. 

Attitudes concerning the relative importance 

of clothing are related to basic values. Those 

who have high religious and theoretic 

interests are inclined to put little emphasis 

upon clothes while those high in economic, 

political or aesthetic values assign greater 

importance to clothes. Attitudes towards the 

importance of clothes vary with the social 

economic status or occupation of the subject. 

Worker or a member of the upper middle-

economic group thinks that clothing is of 

greater importance while those of the upper 

and the lower socio-economic while those of 

less important. Variations may occur, 

however, not only in the attitude concerning 

the relative importance of clothing but also in 

the reasons which people feel make clothing 

important or not important.  

Methodology 

Methodology is the systematic, theoretical 

analysis of the methods applied to a field of 

study. It is the general research strategy that 

outlines the way in which a research project 

is to be undertaken and, identifies the method 

to be used in it. For this study propositions 

were formulated keeping in mind the Aims 

and Objectives of the study.  

Research was designed in following steps:- 

1. Locale of the study  

2. Selection of sample 

3. Selection of method 

4. Formation of questionnaire 

5. Pre-testing 

6. Collection of the data 

7. Analysis of data 

1. Coding 

2. Tabulation 

3. Statistical analysis 
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Fig. 1 Map of India 

 
Fig. 1 Map of Uttar Pradesh 

Result and Conclusions 

Clothing contributes to the attainment of 

certain desires; physical comfort, social 

participation, conformity, prestige, self-

expression, attracting the opposite sex, and 

aesthetic expression. The needs to satisfy 

these desires vary from one person to 

another, but each affects to some degree the 

individual’s attitudes towards clothing.  

The result of the study conducted by 

investigator fashion consciousness among 

Hindu and Muslim working women of Uttar 

Pradesh has been discussed in this chapter 

with the respect of the objectives of the 

study and was carried out in three sections. 

 
Chart No. 1: Respondents Following Fashion Hn=250, Mn=250 

The above pie chart no. 3.1 depicts that 
maximum number of Hindu respondents 
followed fashion (65%) and 48% of Muslim 
working women followed fashion. 

 

35%

65%

Hindu Respondents 
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52%
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No Yes

53%
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Chart no. 2:- Following fashion forecasting Hn= 250, Mn= 250 

The above pie chart no.3.2 depicts that most 
of the Hindu respondents used fashion 
forecast (47%) and 26% Muslim respondents 
used fashion forecast for designing their 
garments  

It may be concluded that most of the Hindu 
respondents used fashion forecast as 
compared to Muslim respondents. 

 
Chart 3: Usage of Branded clothes Hn= 250, Mn= 250 

The above table no. 3.3 depicts that most of 

the Hindu respondents used branded clothes 

(51%) and 26% Muslim of respondents used 

branded clothes. 

It may be concluded that Hindu working 

women brand conscious more than Muslim 

working women. 

              Religions 
 Factors 

Hindu 
(%) 

Muslim 
(%) 

Chi 
Square 

P-
Value 

Obscene No 91 87 0.82 0.50 
Yes 9 13 

Lack of 
Information 

No 82 89 1.98 0.23 
Yes 18 11 

Does Not 
fit in Life 
Style 

No 80 91 4.88 0.04 
Yes 

20 9 
Budget 
Problem 

No 77 82 0.77 0.48 
Yes 23 18 

Society 
Permissions 

No 79 61 7.71 0.01 
Yes 21 39 

Limited 
Usefulness 

No 90 
90 

0.00 1.00 

 Table 1: Factors for rejecting a particular    
                 fashion Hn= 250, Mn= 250 

The above table 3.1 depicts that most of the 

Hindu respondents had budget problem 

(23%) and most of the Muslim respondents 

had restrictions from society (39%). But 

significantly some of the Hindu working 

women thought that it does not fit in lift 

style (18%). 

The above table 2 depicts that maximum 

number of Hindu respondents got 

knowledge about new fashion, brands, and 

designer’s collection through some visual 

media like television (51%), and fashion 

shows (26%) and Muslim respondents 

followed fashion shows (37%), films (30%) 

74%

26%

Muslim Respondents 

No Yes

74%

26%

Muslim Respondents

No Yes

49%

51%

Hindu Respondents 

No Yes

           Religions  
Type of 
 sources   

Hindu 
(%) 

Muslim 
(%) 

Chi 
Square 

p-
Value 

Television No 
49 75 

14.35 0.00 

Yes 
51 25 

Fashion 
shows 

No 
74 63 

2.80 0.13 

Yes 
26 37 

Films No 
79 70 

2.13 0.19 

Yes 
21 30 

Window 
Display 

No 
92 94 

0.31 0.78 

Yes 
8 6 

Table 2: Sources (Visual media) for getting knowledge 
about new fashion/brands/designer’s collections. 
Hn= 250, Mn= 250 
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and television (25%) for new fashion, 

brands and designer’s collections.                                  

           Religions 
Type of  
sources 

Hindu 
(%) 

Muslim 
(%) 

Chi 
Square 

p-
Value 

News 
papers 

No 
82 78 

0.50 0.60 

Yes 
18 22 

Fashion 
Magazine 

No 
73 66 

1.16 0.36 

Yes 
27 34 

Posters  No 
71 62 

1.82 0.23 

Yes 
29 38 

Pamphlets No 
84 87 

0.36 0.69 

Yes 16 13 

Table 3: Sources (publicity) for getting knowledge about 
new fashion / brands / designer’s collections.     
Hn= 250, Mn= 250 

 

The above table 3 depicts that maximum 

number of respondents of both religions 

followed fashion magazines (Hindu 27% 

and Muslim 34%) and posters (Hindu 29% 

and Muslim 38%) to get knowledge about 

new fashion, brands and designer’s 

collection. 

                Religions    
 
Name of 
Magazines          

Hindu 
(%) 

Muslim 
(%) 

Chi 
Square 

P-
Value 

Femina No 69 94 20.73 0.00 
Yes 31 6 

Elle No 84 91 2.24 0.20 
Yes 16 9 

Women  Era No 88 92 0.89 0.48 
Yes 12 8 

Verve No 94 90 1.09 0.44 
Yes 6 10 

Savvy No 95 85 5.56 0.03 
Yes 5 15 

Vogue No 94 89 1.61 0.31 
Yes 6 11 

New Women No 89 84 1.07 0.41 
Yes 11 16 

Harpers 
Bazaar 

No 93 91 0.27 0.80 
Yes 7 9 

Marie Claire No 95 92 0.74 0.57 
Yes 5 8 

Grazia No 100 94 6.19 0.03 
Yes 0 6 

Cosmopolitan No 99 98 0.34 1.00 
Yes 1 2 

Table 4: Name of the Fashion magazine to follow latest 
Fashion    Hn= 250, Mn= 250 

 

 
Chart 4: Components of fashion for adopting fashion.            

Hn= 250, Mn= 250 

The above table 4 depicts that maximum 

number of Hindu working women followed 

some components of fashion while adopting 

fashion like design (43%) and colour (39%). 

Most of the Muslim working women 

followed latest fashion in terms of colour 

(32%) and silhouette (37%). 

           Religions      
 
Name of 
Magazines          

Hindu 

(%) 

Muslim 

(%) 

Chi 

Square 

P-

Value 

Peer group No 87 80 1.78 0.25 

Yes 13 20 

Spouse No 78 68 2.54 0.15 

Yes 22 32 

Friends No 59 66 1.05 0.38 

Yes 41 34 

Neighbors  No 80 89 4.39 0.06 

Yes 20 11 

Table 5: Get knowledge about new fashion / brands / 
designer’s collections through friends/family    
Hn= 250, Mn= 250 

The above table 4 depicts that maximum 

number of respondents of both religions got 

knowledge about fashion, brands, and 

designer’s collection from friends (Hindu 

41% and Muslim 34%) and spouse (Hindu 

22% and Muslim 32%). 
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Chart 5: Feel out of place without fashionable clothes          

Hn= 250, Mn= 250 

The above pie chart 5 depicts that maximum 

number of Hindu working women felt out of 

place (58%) without fashionable clothes and 

35% Muslim working women felt out of 

place without fashionable clothes. 

 
Chart 6: Personality enhancement after wearing fashionable 

clothes Hn= 250, Mn= 250 

 

The above table no.3.6 depicts that most of 

the Hindu working women thought 

fashionable clothes affects their personality 

(39%) and self-esteem (37%). On the other 

hand, Muslim working women thought 

fashionable clothes affects their self-esteem 

(38%) and confidence (32%). 

This section may be concluded that Hindu 

working women were more fashion 

conscious more than Muslim working 

women. They were brand conscious and 

used fashion forecasting to get knowledge 

about new fashion and brands. 

Summary and Conclusion 

The concept and functions of clothing has 

widened, due to the psychological and 

sociological factors attached to it. With the 

change in the concepts and functions 

clothing, interests have also changed. 

Clothing is found to be an important factor 

in the development of an individual’s 

personality. Clothing is a constantly 

repeated aspect of human life, which meets 

the human requirements like modesty and 

protection has a significant role in society.  

A fashion is a style that is accepted and used 

by the majority of a group at any one time, 

no matter how small that group is. A fashion 

is always based on some particular style, but 

not every style is a fashion. The researcher 

took up the study of the fashion 

consciousness among working Hindu and 

Muslim working women of Uttar Pradesh. 
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Conclusion 

The study revealed that there were 

differences in the clothing practices of 

Hindu and Muslim working women. Hindu 

women were more fashion conscious and 

were adopting western culture, may be 

because of the less restriction of their 

religion. There are differences between the 

colours, texture and print choices. 
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