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B ABSTRACT : Natural dyesand natural thickening agents appear to be ideal choice. Thisis
because natural dyes and thickening agents have better biodegradability and higher compatibility
with environment. The block and screen printed silk and cotton fabric using indigo dye with
starch extracted from Mango kernel seed has been carried out. To explore the acceptability of
Eco friendly printed products, for this purpose Block and screen printed products like stole,
table cover, bed sheet, scarf, duppatta, Saree border, necktie, magazine holder and letter holder
were hand printed using natural starch obtained by Mango kernel and natural dye concentrate.
Opinion of thirty respondents was obtained. Results revealed that all the printed products were
liked by al the respondents. All the respondents were willing to purchase the products.

See end of the paper for authors’ affiliations

SUDHA BABEL

Department of Textiles and Apparel
Designing, College of Home Science,
Maharana Pratap University of
Agriculture and Technology, UDAIPUR
(RAJASTHAN) INDIA

and it has been renowned for its printed and dyed

textile since 12" century and the craft flourished as
thefabric received royal patronage. Natural dyeing and
printing isatechniqueto dye and print the textilefabrics
with the coloursextracted fromnatural sourceslikeplants
(flower, stem, bark, seed etc.) animal, minerals etc.
Natural dyes are commonly used for textile industries,
duetotheir harmlesseffect. Natural dyeswork on cotton
silk and wool etc. their colour is stable and eco friendly
because of no irritating effects on human skin. The use
of non alergic, non toxic and eco friendly natural dyes
on textileshas become amatter of significant importance
due to the increased environmental awareness. Textile
industry consumes |arge amount of water and chemicals

I ndia has a very rich tradition of using natural dyes
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for processing and dyeing of fabric. Thetoxic nature of
synthetic dyes and finishes creates more problems to
the textile processing industries. Recently, a number of
commercia dyer and small textile export houses have
started looking at the possibilities of using natural dyes
for regular basisdyeing and printing of textileto overcome
environmental pollution caused by the synthetic dyes.
Onthe other hand synthetic dyesare widely available at
aneconomical priceand produce awide variety of colours
these dyes however produce skin allergy, toxic wastes
and other harm to human body.

Each printing method requires apaste or thickening
agent with special characteristicsfrequently referred to
astheflow characteristics. Thetypesof thickening agent
arequitediverse. Various starch based thickening agent
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such as modified starch, CMC, PVA, Sodium alginates
are commonly used. Alginates of different salts can be
universally used in all different dye stuff but they are
more expensive and the dye stuff yield istoo low. CMC
is also used rarely in textile printing as it is very
expensive. Increase demand, high price, scarceness of
natural thickeners stimulates the search of locally
available materials i.e., suitable to be used as an
alternative to the traditiona thickeners. The synthetic
thickening agents used are generally extremely high-
mol ecul ar weight polymers capabl e of developing avery
highviscosity at arelatively low concentration. However,
the paste or thickening agents are difficult to dispose of f
asit creates sedimentation in the water during its waste
disposal. An increasing awareness about the reali zation
that the intermediates and chemical used in synthetic
dyes being toxic and hazardous to human health aswell
asto theenvironment, hasled to therevival of interestin
the non toxic eco friendly colouring materials. A number
of studies have been already conducted on extracting
colour fromnatural dye sourceslikeflowers, barks, fruits
etc. which can be effectively used for dyeing of textile
substrate.

Mango (Mangifera indica L.) is one of the most
favoured and commercially valuable fruit growing
throughout the tropics and is used in a variety of food
products. Considerable amounts of mango kernels
(seeds) are discarded aswaste after industrial processing
of mangoes (Puravankara et al., 2000). Depending on
the variety, mango kernels contain 6.0 per cent protein,
11 per cent fat, 77 per cent carbohydrate, 2.0 per cent
crudefibreand 2.0 per cent ash, based on the dry weight
average.

For successful commercial use of natural dyes, the
appropriate and standardized printing techniques need
to be adopted without scarifying required quality of
printed textiles materials. Therefore, to obtain newer
shades with acceptable colour fastness behaviour and
reproducible colour yield, appropriate scientific
techniques or procedures need to be derived from
scientific studieson preparation of printing paste, printing
process variables, printing kinetics, compatibility of
natural dyeswith natural thickening agent. Eco friendly
substance as aternativeto toxic synthetic dyes, chemicals
and thickening agents is upmost priority for the
researchersand industrialists.

The growing demand for eco friendly and

sustainable products is playing an important role in
promoting use of natural dyes and thickening agents. In
the present study fabric were printed by block and screen
printing technique using natural dyeand natural thickening
agent. And printed fabric further processed into value
added, home furnishing and apparel products and assess
their suitability at various parameters. The objective of
present study is to find out the acceptability of eco-
friendly printsusing natural thickening agent and natural
dyes by the consumers.

B RESEARCH METHODS

In present study the printing (block and screen) was
doneusing Indigo as dye source and mango kernel starch
as thickening agent to develop various value added
products. Cotton or silk was purchased by market.
Scouring wasdonein order to removetheimpuritiesfrom
thefabric. Cotton fabric washboiled for 45min.inasolution
containing 2 g of nonionic detergent and one g of NaOH
per litre of water. After this by kneading and squeezing
the samples were rinsed in tap water and sun dried.

Fabric wastreated with hardakeeping the material
to liquor ratio 1:30. Treated fabric was dried and side
exposed to sun was used as front side of fabric.

English name Botanical name
Fabric used Cotton and silk
Dyes used Indigo dyes Indigofera tinctoria
Thickener used Mango Kernel Mangifera indica

Printing techniques Block and screen printing

Preparation of printing paste:

Dye concentration - 5 g

Mango kernel starch-2.5g

Mordant- Copper sulphate and Ferrous sul phate

Water- 70-90 ml

Mango kernel starch was dissolved in 10 ml of
lukewarm water. The mixture was kept undisturbed for
15 minute. The selected mordant was mixed in 5 ml.
lukewarm water. All the ingredients were mixed with
constant stirring. The remaining water was added and
boiled the mixturetill the required thicknessis obtained.

Printing of fabric:

Silk and cotton fabric pre treated with Harda was
used for printing. Colour trays and printing tableswere
prepared and pre treated fabric was spread on the
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printing table. The printing pastewas applied on thefabric
through block and screen printing techniques.

All the printing paste was applied to the fabric
through screen printing technique. The printing process
consist of forcing avarious print paste through the open
areas of the screen with a flexible, synthetic rubber,
squeegee. The rubber blade, which is contained in a
wooden or metal support, is drawn steadily across the
screen at a constant angle and pressure. The pressures
exerted must be as similar as possible.

For block printing the wooden block was first
pressed on to the ready colour tray and then pressed it
firmly on the marked area on the fabric with even
pressure. Hold for afew secondsand carefully removed.
It was pressed properly with the wooden mallet with a
knock to transfer the colour. For printing more than one
colour separate colour tray was prepared. The process
of printing was repeated at predefined placement, till the
whole length of fabric was printed. After printing the
fabric was dried in the sunlight for few hours.

The printed samples were given after treatments
with alumto improve colour fastness. Fixation wasdone
by steaming at 125°for 30 minuteor oncedried; thefabric
isrolled in newspapers and steamed in special boilers.
After steaming, the fabric is washed, dried in the sun
again. After drying iron the printed samplewithiron on
the reverse side for proper fixation of colour. Each of
these steps contributesto fixing.

Valueadded products Table 1 cover, Dupptta, Scarf,
Wall hanging, Stole, Purse, Table mates and Saree border
were made. Proper finishing was given to each value
added product. For acceptability assessment thirty
respondents were selected randomly who were using
natural dyed and printed products. Acceptability

‘Table 1: Evaluation of value added articles

percentage was cal cul ated by following formula:

Acceptability per cent:
Acceptability wasca culated using following formula

Acceptability per cent = Total score.sof each valueaqded article %100
Maximum scor eobtained

Total score:

Total score of each article = sum of score of
suitability of design arrangement according to product,
size and shape of motifsin relation to the size and shape
of product, sharpness of printed outlines and
workmanship and finishing of the product.

Maximum score obtained:

It wasfound 600 in case when 30 respondents gave
ascoree of 5,inal 4 parameters of each article (5x 4 x
30=600) and 150 was minimum possible score in five
parameter of judgment.

B RESEARCH FINDINGS AND DISCUSSION

Developed value added products Table cover,
Dupptta, Scarf, Wall hanging, Stole, Purse, Table mates
and Saree border were displayed in AICRP- LAB. The
developed printed products were evaluated by 30
consumers using 5 point rating scal e[ranging from most
preferred (5) to least preferred (1)] on following
parameters:

— Suitability of design arrangement according to
product.

— Size and shape of motifsin relation to the size
and shape of products.

— Sharpnessof printed outlines.

— Workmanship of finishing of the product.

S Criteriaof evaluation Suitability of design Size and shape of motifsin Sharpness of printed Workmanship and
N(.) articles arrangement according to relation to the size and shape outlines finishing of the product
) product(%) of product (%) % (%)

1 Bed sheet 94.66 96.00 84.00 96.66

2. Dupptta 92.66 92.00 86.00 86.66

3. Purse 85.33 92.00 84.00 82.66

4, Saree border 80.00 81.33 76.66 74.66

5. Scarf 92.00 92.00 84.00 86.66

6. Stole 83.33 85.33 92.00 84.00

7. Table cover 95.33 93.33 96.00 92.66

8. Table mates 82.00 85.33 77.33 76.66

9. Wall hanging 93.33 87.330 90.00 81.33
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Table 2 : Acceptability scoresand percentage of printed products

Sr. No. Value added products Total scores Per cent Rank
1. Table cover 566 94.33 1%
2. Bed sheet 557 92.83 2n
3. Dupptta 536 89.33 3d
4. Scarf 532 88.66 4m
5. Wall hanging 528 88.00 5
6. Stole 517 86.16 6"
7. Purse 516 86.00 7"
8. Table mates 482 80.33 gn
9. Sari border 469 78.16 g

The responses derived by respondent for each
product are presented in table. Table 1 shows that
suitability of design arrangement according to product
was most liked and accepted by consumers. Shape and
size of the selected design was perfect accordingto size
and shape of the products. In term of sharpness of printed
outlinesall products (Bed sheet, Dupptta, Saree border,
Scarf, Stole, Table covers, Table mates or Wall hanging)
were less preferred by the consumer due to large
particles of natural thickening agent. In term of
workmanship and finishing of the product again dl printed
products were highly acceptable.

Gaba (2005) in an exploratory research on design
development from the scul ptures of Chaturmukhi Jain
temple of “Ranakpur”. The researcher has simulated
textile printsfrom scul ptural designs and the devel oped
designs were applied on Dupatta, tops and bed sheets
through screen printing techniques. All the printed articles
had acceptability of 80 per cent and above.

It isclear from Table 2 that these printed products
were highly preferred by consumers. Researcher was
curious to find out which product got 1% rank. It was
interested to record that Table cover got maximum scores
i.e. 566 out of 600 scores. Bed sheet and Duppatta got
2" and 3 ranks with the score 557 and 536 out of 600
scores. Soitisinferred that products devel oped by using
natural dye and natural thickening agent was liked by
the most of consumers.

Yadav (2010) conducted a study on “Value addition
of KotaDoria Sareethrough block printing and machine
embroidery” in which embroidery and block printing
motifswere collected by the researcher and twenty Saree
designs were developed to select the best five
placements for development of value added Saree. A
five point rating scal e and aquestionnaire were given to

thirty respondentsto find out the acceptability and market

potential of the developed Saree. The developed and
modified designs were highly appreciated by the

respondents and consumers as shown by the higher
acceptability (above 70% for each Saree).

Conclusion:

All the devel oped products shows excellent results
in subjective evaluation in term of various parametersin
term of suitability of design and size and shape of motifs
according to product, sharpness of printed outline and
finishing and workmanship of the products was found
good. Natural dye and natural thickeners can be easily
used by the block and screen printing workers at small
scale cottage industries. Devel oping val ue added products
by ecofriendly printed fabric can attract more consumers
and will help to conserve the environment.

Acknowledgement:

We acknowledge our sincere thanks to Central
Institute of WomeninAgriculture, Bhubaneswar for the
encouragement and financial support extended by them
for the project.

Authors’ affiliations:

LATIKA SACHIHAR, Department of Textiles and Apparel Designing,
College of Home Science, Maharana Pratap University of Agriculture
and Technology, UDAIPUR (RAJASTHAN) INDIA

B REFERENCES

Agarwal, P.and Srivastava, M . (2008). Optimization of storage
conditions for dyeing Wool with Black Kikar bark. Textile
Trends”, 50 (12):35-36.

Babel, S. and Gupta, R. (2015). Fastness properties of block
printed silk with eco friendly natural dye concentrate and natural

Asian J. Home Sci., 12(1) June, 2017 : 104-108 Koy HiND INSTITUTE OF SCIENCE AND TECHNOL OGY




APPRAISAL OF ECO FRIENDLY PRODUCTS DEVELOPED BY NATURAL FABRIC PRINTED WITH NATURAL DYES & NATURAL THICKENER

thickening agentsAug. Colourage, 62 (8) : 33-38.

Babel, S. and Rajvanshi (2015). Block printing with dye
concentrate of Butea monosper ma flowerswith gum extracted
from waste mango Kernel and Cassia Tora seeds on cotton
fabric. Internat. J. Sci. & Res. (1ISR), 4 (4) : 357-360.

Babdl, S., Gupta, R.and M ogra, D. (2015). Ecofriendly screen
printing using natural and indigenous thickener-mango kernel
& CassaToraGum. JECET, 4(2) : 412-423.

Babel, S. and Gupta, R. (2016). Silk printing with natural
thickening agent and evaluation of colour fastness properties.
Manmade Textiles, 44 (3): 99-103.

Babedl, S., Gupta, R. and M ehta, M . (2016). Formulation of eco
friendly print pastefor block printing by natural gum extracted
from Mango Kernel and Cassia tora seed with indigo dye,
Internat. J. Chem., Bio., Phy. Sce.D, 3: 576-583.

Balamurugan, B. and Kannad asan, T. (2012). Photocatalytic
oxidation of anaerobically degraded reactive red dye bath
effluent. J. Environ. Res. Develop., 7(2A) : 827-837.

Chitra, Devi T., Ravikumar, R., Kavita, N. and Sudar shana,
DeepaV. (2013). Impact of agitation for the color removal from
dye effluent using isolated fungal species. J. Environ. Res.
Develop., 7(4A) : 1559-1564.

Gaba, P. (2005). An exploratory research on design
development from the sculpture of Chaturmukhi Jain Temple
of Ranakpur. M.Sc. Thesis, Maharana Pratap University of
Agriculture and Technology, Udaipur, RAJASTHAN (INDIA).

Goyal, Varsha, Sudesh and Singh, Seema (2013). Physico-
chemical analysis of tensile effluents of dye and printing
clustersof Bagruregion, Jaipur, India, J. Environ. Res. Develop.,
8(1):11-15.

Hall, A.J. (1955). Handbook of textile dyeing & printing. The
National Trade Press.

Joyce, Sory (1974). The Thames & Hudson Manual of Textile
Printing. Thames & Hudson.

Kaur, M., Singh, N., Sandhu, K.S. and Guraya, H.S. (2004).
Physico-chemical, morphological, thermal, and rheological
properties of starches separated from kernels of some Indian
mango cultivars (Mangiferaindical.). Food Chem,, 85: 131-
140.

Naik, D.J., Deas, H.H. and Desai, T.N. (2013). Characterization
and treatment of infected wastewater generated from dyesand
dyeintermediates manufacturingindustries of Sachinindustrial
area, Gujarat, India, J. Environ. Res. Develop., 7(4A), 1602-
1605.

* %k Kk % Kk ofI;]>'<

Pruthi, N., Chawla, G.S. and Yadav, S. (2008). Dyeing of silk
with barberry bark dye using mordant combination, Nat. Prod.
Rai., 7(1):40-44.

Puravankara, D., Bohgra, V. and Sharma, R.S. (2000). Effect
of antioxidant principles isolated from mango (Mangifera
indica L.) seed kernels on oxidative stability of buffalo ghee
(butter-fat). J. Sci. Food & Agric., 80 : 522-526.

Saravana, P. and Chandra, M ohan G. (2011). Dyeing of silk
with eco friendly natural dye obtained from barks of
Ficusreligisa L, Univ. J. Environ. Res. Technal., 1(2): 268-273.

Sharada, Devi A. (2013). Compendium of natural dyes, All
India Coordinated Research project in Home Science,
Educational Division ICAR, NEW DELHI, INDIA.

Shenai, V.A. (1985). Technology of Printing, Technology of
Textile Processing, Vol. 1V, Sevak Publication, Bombay (M.S.)
INDIA.

Shenai, V.A. (1994). Technology of dyeing. Sevak Publication,
Bombay (M.S.) INDIA..

Srivastava, M eenu, Valentina and Sangeeta (2005). Effect of
mordant combination on the fastness properties of silk yarn
dyed with khakra gum (Butea monosperma). Manmade Text
Ind., 58(6) : 344-347.

Srivastava, M. and Udawat, P. (2008). Standardization of
printing procedure on cotton fabric with kesula flowers as
natural dye source-Part-I . Man Made Textiles India, 50(1) :
24-28.

Srivastava, M eenu, Udawat, Preeti, Gupta, Richa, Singh,
Shyamveer and Gupta, K.C. (2008). Dyeing of silk with natural
dye extracted from polygonum amplexicaule. Man Made
TextilesIndia, 51 (5): 157-160.

Srivastava, M. and Udawat, P. (2009). Eco-dying of silk with
Dhavdi flowers and its fastness evaluation. J. Appl., & Nat.
i, 1(2): 173-179.

Vanker, P.S,, Shankar, R., Dixit, S. and M ahanta, D. (2009).

Sonicator dyeing of cotton, wool and silk with leaves extract,
J. Textile Apparel, Technol. Manag., 6(1) : 296-305.

Yadav, S. (2010). Value addition of Kota Doria saree through
block printing and machine embroidery. M.Sc. Thesis,
Maharana Pratap University of Agriculture and Technology,
Udaipur, RAJASTHAN (INDIA).

Zein,R.E., EL-Bagoury,A.A.and Kassab, H.E. (2005). Chemicd
and nutritional studies on mango seed kernels. J. Agric. ci.,
Mansoura University, 30 : 3285-3299.

th

Year
cellence % x * x *

Asian J. Home Sci., 12(1) June, 2017 : 104-108 Fefef HIND INSTITUTE OF SCIENCE AND TECHNOL OGY




