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ABSTRACT 

 

Textile and Apparel industry play an important role in Indian economy but at the same time it has been 

criticized for the environmental pollution. Textile processing industry uses a huge amount of chemicals 

which contain heavy metals, formaldehyde and many other carcinogenic compounds. Use of synthetic dye is 

a major cause of concern with the release of vast amount of effluents causing water pollution as well as 

serious damage to the bio-system. The use of eco-friendly herbal dyes is becoming significantly important 

due to increase in the environmental awareness. Fashion designer, dyers, and textile exporters have started 

using natural dyes looking at the demand of environment concerns to overcome environmental pollution. 

Natural dyes are more compatible with the environment as they are non-hazardous, non-allergenic and 

biodegradable. So, present research study on natural dye of beet- root powder has been carried out to 

explore its colouration behaviour on khadi textile material. The dye powder was obtained using aqueous 

extraction method and applied via three techniques of mordanting i.e. pre, meta, and post– mordanting with 

different chemical and natural mordants. The colour values- L* a* b* and various colour fastness properties 

of dyed fabrics were evaluated. Our research shows that khadi fabric dyed with beetroot with various 

mordant have colour coordinates in green-yellow region with satisfactory results of moderate to excellent 

wash, light and rubbing fastness properties. 
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INTRODUCTION 
 

Nowadays environmental concern has become an important factor for the textile industries in the whole world. The 

textile dyeing and printing industry uses chemicals in large quantities. Eco-friendly natural dyes are used to 

decrease the pollution of textile industries (Mohan, D. & James, S. 2020). Natural dyes have been used for 

colouring of textiles from the historic period until the 19th century. Dyeing substances obtained from herbs of 

animal, mineral, microbial origin, and plants are used to colouration of numerous textile fabrics (Kumar, V. & 

Prebha, R. 2018).Natural dye has been used since ancient times. As time passed from one generation to the next, the 

use of natural dyes declined due to lackof documentation, lack of dye techniques, and precise knowledge of 

extraction from generation to generation (Arora, J. 2017).People are becoming aware of the environmental hazards 

and its impact on human health, hence they are looking to revive the vintage style of dyeing. Plants, insects, and 

minerals are the sources of herbal dyes (Singh, N., & Srivastave, R.D. 2019). Plants are one of the foremost 

capacity supplies of herbal textile dye. All the elements of plant like flowers, stems, bark, buds, fruits, leaves, 

husks, roots, ect. may act as dyes. Even though plant-based textile dyes are extracted without any difficulty and also 

non-risky, less poisonous and renewable than artificial dyes (Mohan, D. & James, S. 2020).Nature has provided us 

with more than 500 dye-yielding plant species. Colour vendors get colour from roots, trunks or fruits, leaves, barks 

of plants. All colours of the rainbow, obtained from plants. Natural dyes have the property ofbiodegradability and 

typically have better compatibility with the environment (Kumar, V. & Prebha, R. 2018). Synthetic dyes are used 

extensively as they are reasonably-priced and convey a vast form of colours butresults into environmental 

pollutions, hazardous to skin and cause of toxic effluent (Chandran, S.N. 2020). The main reason for the 

replacement of artificial dyes to natural dyescan be attributed to environmental concern and the hazardous nature of 

synthetic dyes. 

 

The main reason of the use of natural dyes is to make the process environmentally friendly and hygienic.  Natural 

dyes produce very rare, soothing and smooth tones in comparison to artificial dyes.Mostly natural dyes have some 

drawbacks in term of poor Colour fastness properties. (Kumar, R. 2021). Natural dyes are environmentally 

friendlyand alternative for artificial dyes and the artificial range may be replaced as well. 



International Journal of Enhanced Research in Science, Technology & Engineering 

ISSN: 2319-7463, Vol. 11 Issue 6, June-2022, Impact Factor: 7.957 

Page | 23 

Scientists and researchers are interested to learn about the structure of herbal colourants.Wide practice of natural 

dyes is because of their high potential, usage of experimental evidence, non-toxic, non-allergic effects and unique 

colours.Beetroot is famous for medicinal properties and its juice value, which is used in curing of many diseases for 

human beings. It’s mainly found in many countries worldwide like, North Africa, Europe, Turkey, Americas and 

Asia. In India it is cultivated in Haryana, Himachal Pradesh, Uttar Pradesh, Maharashtra and West Bengal (Clifford, 

T. 2015, Babarykin, D. 2019, Ceclu, L. &Nistor, V. O. 2020, Mirmiran, P. 2020).Beetroot (Beta vulgaris) is a 

taproot vegetable possessing several nutritional and health benefits, which includes water-soluble betalainorpiments 

like betacyanins (red-violet colour) and betaxanthins(yellow-orange colour) (Dias S. 2019). Inone study beetroot 

dye extracted gives 52% yield in distilled water and 50% yield in acidic medium preparation of herbal gulal from 

beetroot. In alkaline medium, it gives different percentages yield in different concentrations (Tiwari, Sk. 

2020).Natural dye extracted through ethanol water mixer with ultrasonication provided better yield. Use of mordant 

with beetroot stain was studied on wooden material. Ultrasonication requires high investment ((Anna, L. J 2009, 

Goktas, O. 2015).In  presentstudy, research was carried out for cheap and easy extraction methods for beetroot dye 

to apply on khadi fabric with different  chemical and natural mordants. 
 

RESEARCH OBJECTIVES 

 

Dye ability of Beetroot extracts on khadi fabric and the impact of different mordant and processing condition is 

studied in this research. 
 

MATERIAL AND METHODS 
 

Material selection and sourcing: 

a) Beetroot powder wasprocured from Amazing Enterprise, Banglore. 

b) Khadi fabric is taken from Khadi Ashram, Panipat.With following fabric specifications: GSM-140, Thread 

count-16, EPI-60 and PPI-40. 

c) Mordants such as Harda powder, Orange peel, pomegranate peel, Alum, Ferrous Sulphate and Sodium 

Hydrosulphite was procured from Skymorn Herbs & Dyes Exports, Ghaziabad, U.P., India. 
 

Dye Application method 

Optimized Beta vulgarisdying recipe and dyeing conditions as applied on khadi fabricusing water bath shaker 

machine are listed below: 
 

MLR                                      : 1:40 

Beta vulgaris                          : 25 gpl 

Natural mordant                     : 30 gpl 

(Pomegranate powder, Harda powder, Orange peel powder) 

Chemical mordant                  : 30 gpl 

(Alum, Ferrous sulphate, Sodium hydrosulphate) 

pH           : 5-6.5 

Temp.          : 90
0
C 

Time          : 60 min. 
 

Testing methods 

a) Rubbing fastness test 

This test is used for determining the colour fastness and the behavior of the surface of a sample on rubbing with a 

white khadi fabric using crock-o-meter tester. 
 

 No. of  rubbing  cycles – 10 (as per AATCC8 test standard) 

 Fabric tests condition  - i) Dry state  ii) Wet state 

 The rubbing (crock-o-meter) fastness was rated from 1 to 5. Rating 1 shows very poor rubbing fastness and 

rating 5 shows excellent rubbing fastness. 
 

b) Light fastness test 

This test is intended for determining the resistance of the colour of fabric to a well known artificial light source. 

The Mercury Tungston lamp was used colour fastness to light. 
 

 Testing machine used-Digital light fastness tester for light fastness. 

 Exposure time is 40 hrs as per AATCC 16 standard. 
 

c) Wash fastness test 

The resistance of a cloth to change in any of its colour characteristics, when subjected to washing is known as 

colour fastness to washing. 
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 Wash fastness tester - Wash fastness tester is used for figuring out colouration fastness of textile fabric to 

washing. 

 Washing procedure – A sample 10 X 4 cm swatch of the dyed material is taken and is sandwitched among two 

adjoiningfabrics and stitched, the pattern and the adjoining material are washed together as per AATCC 61 test 

standard. 

 

MLR                       : 1:40 

Specimen size         : 10 x 4 cm 

Washing severity    : mild washing 

Detergent                : 5 gpl 

Time      : 40 min 

Temp.       : 40
0
C 

Still ball                  : No 

Grey scale               : for assessing change of colour 

 

After the soaptreatment, the sample is rinsed two times with running cold water under a tap. Squeeze it out and let it 

air dry at a temperature not exceeding 60
0
C. The change of colour and staining is estimated with the helpof grey 

scales as per AATCC 61 test standard. 

 

d) Computer colour matching (CCM) system  

Computer colour matching (CCM) is the devicethat measure the colour attributes, and predict the dyeing recipe 

using the spectrophotometric properties of dyestuff and fibres. 

 

The basic three things are important in CCM:- 

1. Colour measurement instrument (spectrophotometers). 

2. Reflectance (R %) from a mixture of dyes or pigments applied in a specific way. 

3. Optical version of colour imaginative and prescient to closeness of the colour matching (CIE L*a*b) 
 

The following AATCC test method are predominantly used related to computer colour matching which describe 

methods to calculated colour intensity, colour difference and whiteness index of the fabric. 
 

 AATCC Test Method 110, “Whiteness of Textile,” lists methods for instrumentally measuring and calculating 

the whiteness and tint of fabrics. 

 AATCC Test Method 173, “CMC: calculating Small Colour Differences for Acceptance,” describes how the 

CMC colour difference scale is calculated and used.  

 AATCC Test Method 182, Relative Colour Intensity of colorants in solution, describes the spectrophotometric 

determination of the colour intensity of a colorant by comparing its transmission measurements to those of a 

reference colorant. 
 

Measurement of colour attributes 

The colour difference value (L*, a*, b*) of the different dyed samples were determined using data colour 

spectrophotometer and data colour software interfaced with the computer illuminant d65, observer 10
0
 and CIE 

1976. The result of which are mention in Table 4.2. The instrument was standardized with a white tile. Hunter 

conform L*, a*, b* have been measured on the instrument of various sample where, 
 

 L signifies lightness (L+-- more lighter, L- --  more darker) 

 A signifies redder or greener (a+ -- redder, a- -- greener) 

 B signifies bluer or yellower (b+ -- yellower, b- -- bluer) 

 ∆E = √(a1-a2)
2
 + (b1-b2)

2
 +(L1-L2)

2
 

 Colour strength = [(k/s) batch / (k/s) standard × 100 ] 
 

The kubelka – munk concept offers the above stated relation among reflectance, and absorbance, where in s is the 

scattering, k is absorbance and r is the reflectance.  
 

Colour fastness 

The various colour fastness such as wash, rubbing and light fastness were checked using IS: 3361-1979, test iii, IS: 

766-1988 and IS: 2485-1985 test methods, respectively. 
  

RESULTS AND DISCUSSION 
 

Dyed khadi fabrics with beta vulgaris via. pre, meta and post-mordanting methods 

Colour shades of Khadi fabric specimendyed with beta vulgaris via. pre, meta and post mordanting method are 

shown in Table 1. 
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Table 1: Dyed khadi fabric with beta vulgaris via.pre, meta and post mordanting method 

 

 
 

It can be analyzedthat beet root dye with different mordants naturaland chemical mordant give good shades on 

khadi fabric. 

 

The Beet root Natural dyes is environmentally friendly and alternative for artificial dyes and the artificial range of 

chemical mordants and synthetic dyes   may be replaced. 

 

Colour value of Dyed khadi fabrics with beta vulgaris 

Results of colour values regarding L*, a*, b* and k/s for beta vulgaris are shown in Table 2. 

 

Table 2: Colour value of Dyed khadi fabrics with beta vulgaris 
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(Abbreviation: M.M-Mordanting Method, C.C- Colour Coodinates, W.M-Without Mordant, P.P.P-Pomegranate 

Peel Powder, O.P.P-Orange Peel Powder, H.P-Harda Powder, A.S-Aluminum Sulphate, F.S-Ferrous Sulphate, 

S.H.S-Sodium Hydro-Sulphate  ) 

 

It can be analyzed that L* & b* values of ferrous sulphate are the best in pre-mordanting method, L* value of 

pomegranate, b* value of orange peel powder are good in meta-mordanting method, L* & b* values of 

pomegranate are the best in post-mordanting method, and a* values of alum mordant are the best in pre, meta and 

post-mordanting method, both in natural as well as chemical mordants. 

 

The k/s values of dyed khadi fabricthrough beta vulgaris with various mordants 

 

 
 

Figure 1: K/S values of dyed khadi fabric throughbeta vulgaris with various mordants. 
 

It can be analyzed that K/S values of ferrous sulphate are the best in pre-mordanting method, K/S values of orange 

peel powder are the best in meta-mordanting method and K/S values of Harda powder are the best in post-

mordanting method, both in natural as well as chemical mordants. 
 

Colour fastness of Dyed khadi fabric with beta vulgaris 

The assessment of colour fastness of light fastness, rubbing fastness and washing fastness of beta vulgaris are 

tabularize in Table 3 
 

Table 3: Colour fastness of dyed khadi fabrics with beta vulgaris. 

 

 
 

It is clear from the results that all the threenatural mordants also showed a good affinity with dyeand gives darker or 

comparative similar depth ofshades as compared to chemical mordants. The colour fastness values of all the dyed 

samples withnatural mordants are good and comparable tosynthetic mordants which shows that these ecofriendly 

natural mordants has great potential in ecofriendly dyeing. 
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(Abbreviation: M.M-Mordanting Method, F.P-Fastness Properties W.M-Without Mordant ,P.P.P-Pomegranate Peel 

Powder, O.P.P-Orange Peel Powder, H.P-Harda Powder ,A.S-Aluminum Sulphate  , F.S-Ferrous Sulphate ,S.H.S-

Sodium Hydro-Sulphate, L.F-Light Fastness, R.F.D-Rubbing Fastness Dry, RF.W-Rubbing Fastness Wet, 

W.F.C.C-Wash Fastness Change in Colour, W.F.S.T-Stain Transfer(Khadi) ) 

 

CONCLUSION 

 

It can be observed that extract of beet root natural dye gives various shades in light pink –light green-yellow region 

on khadi fabric with the help of various natural and chemical mordants. Reddish tone of beetroot was obtained only 

with alum mordant. As far as fastness properties concerned, both natural as well as chemical mordants shows good 

results. It can be also concluded from the above found results that whole dyeing process can be done using 

renewable eco-friendly natural materials. Therefore there is a great scope for eco-friendly dyeing of khadi textile 

materials with beetroot. 

 

REFERENCES 

 

[1]. Arora, J. 2017. Rainbow of natural dyes on textiles using plants extracts: Sustainable and Eco-Friendly 

Processes, Scientific Research Publishing, volume 7, Pages 35-47. 

[2]. Babarykin, D., Smirnova, G., Pundinsh, I., Vasiljeva, S., Krumina, G. and Agejchenko, V. 2019. Red Beet 

(Beta vulgaris) impact on human health, Journal of Biosciences and Medicines, vol. 7, pp 61-79. 

[3]. Baishya, D., Talukdar, J., and Sandhya, S. 2010. Cotton dyeing with natural dye extracted from flower of 

Bottlebrush (Callistemon Citrinus), vol. 2, pp 377-382. 

[4]. Benkhaya, S., Harfi, E.S., &Harfi, E.A. 2017. Classification, properties and application of textile dyes: A 

review, Appl. J. Envir. Eng. Sci. 3 N
0
3 , 311-320. 

[5]. Boonkird, S., Phisalaphong, C. &Phisalaphong, M. 2008. Ultrasound-assisted extraction of capsaicinoids 

from capsicum frutescens on a lab and pilot-plant scale. UltrasonicsSonochemistry, vol. 15, pp 1075-1079. 

[6]. Ceclu, L. and Nistor, V. O., 2020. Red Beetroot: Composition and health effects – A Review, J Nutri Med 

Diet Care, vol. 6(1). 

[7]. Pooja Kumari, “ Self Cleaning Textile” International Journal  of all research and scientific Methods ,ISSN: 

2455-6211,Volume 2,Issues  1,January 2014. 

[8]. Chungkrang, L., Bhuyan, S. and Phukan, R.A. 2021. Natural Dyes: Extraction and Applications, 

Int.J.Curr.Microbiol.App.Sci, volume 10, pp 1669-1677. 

[9]. Chandran, S.N., Nath, A., Thomas, Alex, A., Gigi, G. 2020. Production of natural pigment from beetroot 

extract, IJARIIE-ISSN(O), volume 6, issue 4. 

[10]. Chungkrang, L., Bhuyan, S. &Phukan, R.A. 2020. Natural dye source and its applications in textiles: A brief 

review, Int.J.Curr.Microbiol.App.Sci., volume 9, number 10, Pages 261-269. 

[11]. Chakrabarti, R.D. &Vignesh, A. Natural Dyes: Application, Identification and Standardization 

(www.fibre2fashion.com) 

[12]. Ms. Poojakumari Author: “Comparative assessment of sound absorption of polyester and coated non-

woven” ND New Delhi Publisher, ISBN:978-93-86453-45-7,2018 

[13]. Chengaiah, B., Mallikarjuna, K., Mahesh, K., Alagusundaram, M., Madhusudhana, C. 2010. Medicinal 

importance of natural dyesa review, International journal of pharmtech research, vol. 2, pp 144-154. 

[14]. Clifford, T., Howatson, G., West, J. D. & Stevenson, J. E. 2015. The potential benefits of red beetroot 

supplementation in health and disease, Nutrients, vol. 7, pp 2801-2822.  

[15]. Deshmukh, P. G., Priyanka, Sindhav, R. and Jose, N. 2016. Application of beetroot as natural colouring 

pigment and functional ingredient in dairy and food products, Int.J.Curr.Microbiol.App.Sci., vol.7(12), pp 

2010-2016. 

[16]. Dedhia, E.M. 1998. Natural dyes, Colourage, 16 (3): 45. 

[17]. Dixit, S., &Jahan, S. 2005. Colourfastness properties of Euphorbia continifolia leaves dye on silk fabric, 

Man-Made Text India, 58 (5), 252-254. 

[18]. Ms. Poojakumari Author : “Digital Finance Inclusion, Awareness And Access In India” Chapter in edited 

Book : Recent Digital Trends In Commerce And Management A Multidisciplinary Approach , ND New 

Delhi Publisher, ISBN:978-03-5288-013-3,2018. 

[19]. Dayal, R., Dobhal, P. C., Kumar, R., Onial, P., &Rawat, R.D. (2006). Natural dye from Lantana camara 

leaves, Colourage, 53(12), pp 53-56. 

[20]. Dayal, R., Dobhal, P. C., Kumar, R., Onial, P., &Rawat, R.D. (2007). Natural dye from 

Agreratumconyzoides, Colourage, 54(12), pp 42-45. 

[21]. Dayal, R., Dobhal, P. C., Kumar, R., Onial, P., &Rawat, R.D. (2008). Natural dye from 

Partheniumhyterophorus, Colourage, 55(8), pp 75-78. 

[22]. Pooja Kumari, “Zero-Waste Fashion” International Journal of All Research Education and Scientific 

Methods (IJARESM) ISSN: 2455-6211, Volume 5, Issue 6, June- 2017, Impact Factor: 2.287. 

http://www.fibre2fashion.com/


International Journal of Enhanced Research in Science, Technology & Engineering 

ISSN: 2319-7463, Vol. 11 Issue 6, June-2022, Impact Factor: 7.957 

Page | 28 

[23]. Ferreira, Ester B.S.E. 2004. The natural constituents of historical textile dyes, Chem. Soc. Rev., volume 33, 

pp 329-336. 

[24]. Girish, K. and Shankara, B. S. 2008. Neem – A Green Treasure, Electronic Journal of Biology, vol. 4(3), pp 

102-111. 

[25]. Gohl, E.P.G. &Vilensky, L.D. 1983. Textile Science - An explanation of fibre properties, CBS publisher and 

distribution. New Delhi, pp 68. 

[26]. Gulrajani, M.L. and Gupta, D. 1992. Natural dye and their application to textile. Department of Textile 

Technology, Indian Institute of Technology, New Delhi. 

[27]. Poojakumari, “Soft Skill,Quality Assurance And Integrated Skill Development In Teacher Education And 

Business Enviornment”  International Journal of All Research, Education and Scientific Methods, ISSN: 

2455-6211, Volume 5, Issue 5, May- 2017, Impact Factor: 2.287. 

[28]. Gulrajani, M.L. 2001. Present status of natural dyes, Indian J. fibre Textile Research, volume 26, pp 191-

201. 

[29]. Gupta, K.V. 2019. Fundamentals of Natural Dyes and its Application on Textile substrates. 

[30]. Gupta, K.V. downloaded from 

[31]. (https://www.researchgate.net/publication/338444732_Fundamentals_of_Natural_Dyes_and_Its_Applicatio

n_on_Textile_Substrates.) access on 09-01-2022 at 13:00. 

[32]. Guesmi, A., Hamadi, N.B., Ladhari, N., Sakli, F. 2012. Dyeing perporties and colour fastness of wool dyed 

with indicaxanthin natural dye, Industrial crops and products, vol. 37, pp 493-499. 

[33]. Poojakumari “Review on antimicrobial treatments for textile”  International Journal of Enhanced Research 

in Science, Technology & Engineering ISSN: 2319-7463, Vol. 5 Issue 12, December-2016). 

[34]. Hemanthraj, K.P.M., Sudhanva, M., Desai, M., Singh Bisht, S. 2014. Optimization of extraction parameters 

for natural dye from pterocarpussantalinus by using response surface methodology, Journal of engineering 

research and application, vol. 4, pp 100-108. 

[35]. Jajpura, L., Kumari, P., Rani, N. 2016. Natural dyes and their concepts, International journal of research 

publication and seminar, vol.7, pp 1-8. 

[36]. Jajpura, L., Kumari, P., Rani, N. 2015. Review on eco-friendly natural dyeing, different types of chemical 

bonds and its role in dyeing, International journal of research publication and seminar, vol. 6, pp 1-8. 

[37]. Jihad, R. 2014. Dyeing of Silk Using Natural Dyes Extracted From Local Plants, International Journal of 

Scientific & Engineering Research, 5 (11), pp 809-818. 

[38]. Kumar, V 2015. Beetroot: A Super Food, IJESTA, vol. 01, no. 3. 

[39]. Kumar, V. &Prebha, R. 2018. Extraction and analysis of natural dye, J. Nat. Prod. Plant Resour., volume 8, 

issue 2, pp 32-38. 

[40]. Ms. Pooja Kumari, “An Eco-Friendly Dyeing of Woollen Fabric by using medicinal herbs kalanchoepinnata 

Natural Dye” International Journal of All Research Education and Scientific Methods (IJARESM) ISSN: 

2455-6211, Volume 4, Issue 1, January- 2016. 

[41]. Kulkarni, S.S., Gokhale, A.V., Bodake, U.M., Pathade, G.R., 2011. Cotton dyeing with natural dye extracted 

from pomegranate (PunicaGrantum) peel, vol. 1, pp 135-139. 

[42]. Křížová, H. 2016. Natural dyes: their past, present, future and sustainability. 

[43]. Kumar, S., Ashis, K., Agarwal, P. 2009. Application of natural dyes on textile, International journal of fibre 

and textile research, vol. 34, pp 384-399. 

[44]. Mirmiran, P., Houshialsadat, Z., Gaeini, Z., Bahadoran, Z., and Azizi, F. 2020. Functional properties of 

beetroot (Beta vulgaris) in management of cardio-metabolic diseases, Nutrition & Metabolism, vol. 17(3), 

pp 1-15. 

[45]. Review Paper Published On “Review On Eco-Friendly Natural Dyeing, Different Types Of Chemical Bonds 

And Its Role In Dyeing” In International Journal For Research Publication And Seminars, Oct-Dec.2015. 

[46]. Mohammad, S., UI-Islam, S., Mohammad, F., 2013. Recent advancements in natural dye applications: a 

review, Journal of cleaner production, vol. 53, pp 310-331. 

[47]. Nanda, B., Nayak, A., Das, N.B., &Patra, S.K. 2001. Utilisation of Natural Dyes from Plant Waste. In D. 

Gupta &Gulrajani, M.L. (Eds.), Proceeding of convention of Natural Dyes (pp 143-145). 

[48]. Neha P, Jain SK, Jain NK, Jain HK and Mittal HK, 2018. Chemical and Functional properties of Beetroot 

(Beta vulgaris L.) for product development: A review, International Journal of Chemical Studies, vol. 6(3), 

pp 3190-3194. 

[49]. Pooja Kumari, Dr.LalitJajpura , Neetu Rani “Application Of Kalanchoe-Pinnata And Sida-Cordifoliaherbs 

In Colouration Of Textiles” International Journal OFEngineering Sciences & Management Research, ISSN 

2349-6193 Impact Factor (PIF): 2.243, Nov 2015. 

[50]. Priti, A. 2009. Application of natural dyes on textiles, IJF&TR, volume 34, pp 384-399. 

[51]. Patil, D.P. 2015, Natural Colour Extraction From Amaranth and Beetroot: A Review, Research Paper 

(Biology), volume 5, issue 5. 

[52]. Prabhu, K.H. and Bhute, S.K. 2012. Plant based natural dyes and mordanats: A Review, volume 2, issue 6, 

pp 649-664. 

https://www.researchgate.net/publication/338444732_Fundamentals_of_Natural_Dyes_and_Its_Application_on_Textile_Substrates
https://www.researchgate.net/publication/338444732_Fundamentals_of_Natural_Dyes_and_Its_Application_on_Textile_Substrates
https://www.researchgate.net/publication/338444732_Fundamentals_of_Natural_Dyes_and_Its_Application_on_Textile_Substrates


International Journal of Enhanced Research in Science, Technology & Engineering 

ISSN: 2319-7463, Vol. 11 Issue 6, June-2022, Impact Factor: 7.957 

Page | 29 

[53]. Research Paper Published On “Application Of K.Pinnata And S.Cordifolia Herbs In Colouration Of Textile” 

In International Journal Of Engineering Science And Management Research, Nov. 2015. 

[54]. Prusty, A.K., Das, T., Nayak, A., & Das, N.B. 2010. Colourimetric analysis and antimicrobial study of 

natural dyes and dyed silk, Journal of Cleaner Production, vol. 18, pp 16-17. 

[55]. Quazi, M.A., Tatiya, A.U., Khurshid, M., Sayed, N. Azim, Siraj, S. 2011. The miracle plant 

(Kalanchoepinnata): a phytochemical and pharmacological review, International Journal of Research In 

Ayurveda And Pharmacy, Vol. 2, pp 1478-1487. 

[56]. Pooja Kumari, “ application of micro-encapsulation technology in functional textile”  International Journal 

For Research Publication & Seminar ISSN: 2276-6848 , vol.6 ,issue:01,march-april 2015.September. 

[57]. Review Paper Published On “Bulletproof Protective Clothing.” In International Journal For Research 

Publication And Seminars, July-Sep.2015. 

[58]. Research Paper Published On “An Eco-Friendly Dyeing Of Woollen Fabric By SidaCordifolia Natural Dye” 

In Social Research Foundation Society, Vol-II * Issue-VI* November - 2015 40 E: ISSN NO.: 2455-0817. 

[59]. Siva, R. 2007. Status of natural dyes and dye-yielding plants in India, Current Science Association, volume 

92, no. 7, pp. 916-925. 

[60]. Samanta, K.A. &Konar, A. 2011. Dyeing of Textile with Natural Dyes, Department of Jute and Fibre 

Technology, Institute of Jute Technology, University of Calcutta India. Chapter 3 

[61]. Samanta, K.A. &Konar, A. 2012. Technical Handbook on Natural Dye and Colouration, Dept. of Jute and 

Fibre Tech, IJT, Calcutta University, Kolkata 45-72. 

[62]. Selvam, R.M., Singh, A.J.A., Ranjit, Kalirajan, K. 2010. Antifungal activity of different natural dyes against 

traditional products affected fungal pathogens, vol. 18, pp 1750-1756. 

[63]. Pooja Kumari, “Dyeing Of Wool Fabric With Natural Dye Extracted From Kalanchoe Pinnata (Patharchatta) 

and sidacordifolia(bala) Leaves”  International Journal For Research Publication & Seminar ISSN: 2278-

6848 , September - December 2014. 

[64]. Thilagavathi, G. &Rajendrakumar, K. 2004. Development of ecofriendly antimicrobial textile finishes using 

herbs, Indian Journal of Fibre & Textile Research, volume 30, pp 431-436. 

[65]. Tiwari, H.C., Singh, P., Mishra, P.K., Srivastava, P. 2010. Evaluation of various Techniques for Extraction 

of Natural Colorants from Pomegranate rind-ultrasound and Enzyme Assisted Extraction, Indian Journal of 

Fibre and Textile Research, vol. 35 (9), pp 272-276. 

[66]. Pooja Kumari , Neelam, “A Comparative Analysis of Colour Fastness of Natural Dye Paper Flower 

(Bougainvillea Glabra), Turmeric (Curcuma Longa), Cassia Fistula Using Natural and Chemical Mordents” 

International Journal of All Research Education and Scientific Methods (IJARESM) ISSN: 2455-6211, 

Volume 3, Issue 2, February- 2015. 

[67]. Uddin, M.G., Ghosh, N.C., & Reza, S. 2014. Study on the performance of eco-alkali in dyeing of cotton 

fabric with reactive dyes, International Journal of Textile Science, vol. 3 (3), pp 51-58. 

[68]. DrLalitJajpura ,MsPooja Kumari, MsNeeturani , “An Eco-Friendly Dyeing of Woollen Fabric by 

SidaCordifolia Natural Dye” E: ISSN NO.: 2455-0817,Remarking  Vol-II * Issue-VI* November – 2015. 

[69]. MsPooja Kumari -https://vdocument.in/natural-dyeing-using-medicinal-herbs-jrpsinuploadsthesismodified-

pooja-final.html 

[70]. Pooja Kumari , Neelamkumari, ““An Eco-Friendly Natural Dying On Silk Fabric By Using Asian Fruits 

“FicusCarica” International Journal of Enhanced Research in Management & Computer Applications, ISSN: 

2319-7471 Vol. 4 Issue 1, Impact Factor: 1.296. January-2015, pp: (73-78),  

[71]. Vankar, P.S., Shanker, R., &Verma, A. 2007. Enzymatic natural dyeing of cotton and silk fabrics without 

metal mordants , Journal of cleaner Production, vol. 15 (15), pp 1441-1450. 

[72]. Yeniocak, M., Goktas, O., Colak, M., Ozen, E., Mehmet, U. 2015. Natural coloration of wood material by 

red beetroot (Beta vulgaris) and determination color stability under UV exposure, Maderasciencia y 

tecnologia, vol. 17(4). Pp 711-722. 

 

 

 

 


