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Abstract: The current review articles delas 

with the data on the natural colors. Because 

they are safe and good for the environment, 

colors that come from plants play an 

important role in human life. 

Biodegradability is good with natural dyes. 

They are non-poisonous, non-susceptible to 

skin and non cancer-causing, effectively 

accessible and inexhaustible. The natural 

color enjoys a few upper hands over 

manufactured colors according to the 

perspective of wellbeing, security and 

nature. The investigations on natural colors 

and their feasible use for multifunctional 

clothing are acquiring pace now. 

Additionally, the advancements and 

opportunities of using natural dyes will be 

emphasized in the reviews. The information 

presented in this review article focuses on 

Indian dye-producing plants. 
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Introduction: 

Dyeing with natural dyes has been done 

since ancient times and has many 

developments in the present time. However, 

the development of synthetic dyes in the 

nineteenth century significantly curtailed the 

availability of these dyes. This condition is 

made worse by the complexity of the stages 

involved in the utilization of natural dyes 

and the lack of readily available dye 

materials as a result of unorganized 

manufacturing, raw material characteristics, 

and unstandardized manufacturing 

procedures (Prusty et al. 2010; Singh et al. 

2005; Ramya et al. 2011; Singh and Jain, 

2012; Selvam et al. 2015). The prevalence 

of synthetic dyes, which first emerged in the 

19th century, is due to this condition. Since 

then, synthetic dyes have dominated due to 

their wide range of shades and abundance of 

raw materials. In its development, synthetic 

dyes are known to be unbreakable, can cause 

skin and lung disease (Ayoola et al. 2008; 

Edeoga et al. 2005; Karc et al. 2009)
 
and are 

carcinogenic (causing cancer) (Kusumawati 
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et al. 2025; Sheeja et.al 2019). Because of 

this, many developed nations are reluctant to 

use, sell, or import dye products from other 

nations that are harmful to the environment 

(Kasih et al. 2019). As a result, the 

worldwide fashion trend is gradually 

returning to the use of natural dyes in textile 

manufacturing. Today, natural dyes with 

abundant raw material availability in the 

surrounding environment, its 

biocompatibility, low toxicity, and eco-

friendly properties, gained worldwide 

popularity for textile applications (Joshi et 

al. 2009; Samanta and Agarwal 2009; 

Kusumawati et al. 2017). 

Light fastness, wash fastness, and rub 

fastness are all considered for textile fibers. 

Fastness is the material's resistance to 

change in any of its characteristics. It also 

measures the extent of colorant transfer to 

adjacent materials (Kulkarni et al. 2011). 

When synthetic dyes are used, a lot of waste 

and unfixed material are released. It causes 

health hazards pollution and disturb eco –

balance. So now a day’s trend of using 

natural s is drawing production (Deshmukh 

2012). All over the world in the formation of 

different cultures of human being has played 

an important role. Our lives, our clothes, and 

the furniture in our homes are all heavily 

influenced by. Previously, painters had 

utilized normal colors separated from plants, 

bugs, mollusks and minerals for their works 

of art. The use of various mixtures of dyes 

and mordents as varnishes and lacquers 

responsible for the cohesion of the pigments 

and protection of the layers destroyed by 

environmental effects gave their works their 

distinctive character (Yusuf et al. 2017). 

Natural dyes are found to be 

environmentally friendly and do not cause 

cancer or allergic reactions in humans, 

particularly dyers, when compared to 

synthetic dyes. They are able to acquire 

these inexpensive natural dyes, which are 

primarily utilized in our sector for the 

dyeing of silk fabric (Jihad 2014). Natural 

dyes are frequently used in a variety of 

industries, including the production of 

confections, other food products, textiles, 

cosmetics, pharmaceuticals, leather, paper, 

paint, ink, and other products (Krizova 

2015). Natural colors are supportable those 

cover the area of green science. Because 

they are made from a renewable resource, 

natural dyes never pollute like synthetic 

dyes do. Some natural dyes have very good 

color fastness properties although people 

consider synthetic dyes have much more 

better color fastness properties than that of 

natural dyes. Natural dyes were severely 

restricted by the introduction of synthetic 

dyes, such as the difficulty of gathering or 

the absence of organized cultivation of dye-

making materials. There are a lot of plant 

resources, but very little has been used up so 

far. It has not achieved the same level of 

commercial success as synthetic dyes as a 

result of the lack of precise technical 

knowledge regarding the extraction and 

dyeing process. Lawsone is the name of 

henna. A red-orange color has been utilized 

for the coloration of skin and hair as well as 

material materials. Due to its seamless 

coordination with nature, henna has 

garnered a lot of scientific interest in the 

dying of textiles in recent years. Henna has 

no negative effects on the environment and 

has a low chemical reactivity (Rahman 

Bhuiyan 2017). Annatto, a natural dye, is 

typically referred to as Bixa orellana. It is an 

orange-yellow dye made from this plant's 

seeds. It has high biodegradability, low 

poisonousness, and similarity with the 

climate (Shahid-ul-Islam 2016).   

Natural dye can be used for wool dying from 

a long time. Now days some new sources 

also used for pure wool dying. The studies 

on application of dye from flowers of 

Erythrina suberosa, seed coat of Juglans 
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regia, bark of Pinus roxburghii, flowers of 

Butea monosperma, root and stem of 

Berberis aristata, bark of Myrica esculenta 

on wool fibers using combination of 

mordants (Kundal et al. 2014; Joshi 2013; 

Joshi 2014; Joshi 2016). Celosia, Nerium, 

Hollyhock, Hibiscus, Caryatia, Tegetus, 

Rambutan, and Curcuma, are utilized for the 

dying of wool. Animal proteins, similar to 

wool dye best in acidic circumstances and 

are debilitated by alkalines. The natural dyes 

that are utilized primarily impart color to 

wool in an acid dye bath typically (Shukla 

and Vankar 2017). 

 

Natural Dyeing Methods- The Basics 

Scouring 

The first step in the dyeing process is 

scouring. Fabrics and yarns purchased at 

stores carry residue (dirt, wax, dust, and 

coatings) from manufacturing and transit. 

If the fibers aren't scoured thoroughly 

enough, instead of adhering to the fiber 

itself, the dye will stick to the residue 

coating. As a result, fabric will dye 

unevenly and the colors will not fully 

penetrate. 

Scouring is the process of immersing 

fibers and a scouring agent in water. The 

type of fiber that is being worked with 

affects the water temperatures and 

scouring agents. Protein fibers are more 

delicate and must be handled with greater 

care than plant fibers, which can simmer 

for several hours in a bath. 

 

Extraction Methods  

Since natural dye ingredients contain only 

small amounts of color or dye, as well as 

some other plant and animal ingredients 

such as water-insoluble fiber, carbohydrates, 

proteins, chlorophyll, and tannins, 

Therefore, extraction is necessary for the 

preparation of dyes. Pure natural dyes and 

the use of raw materials containing 

dyes. Natural dye extraction is a complex 

process because natural coloring materials 

are not a single chemical entity and the plant 

matrix also contains a variety of non-dye 

plant constituents. Before using an 

extraction method, the nature of the coloring 

materials and their solubility properties must 

be determined. In preparation for extraction, 

the plant parts were ground into a fine 

powder and shaded to dry. The specific 

portion of the plant resource determines the 

dye extraction methods. The extraction 

techniques rely essentially upon medium in 

which the color is removed (Geetha and 

Judia 2013). Natural dyes can be extracted 

in primarily four ways. 

Aqueous Method: The powdered mass is 

soaked in water for several hours and then 

gently heated. After pressing and filtering, 

heating is repeated as necessary, and the 

entire amount is boiled and concentrated. 

Alkaline Method: Prepare 1% alkaline 

solution (sodium carbonate/sodium 

hydroxide) and pour dye material into it and 

boil then filter. 

Acidic Method: Prepare 1% alkaline 

solution with sodium carbonate or sodium 

hydroxide and pour in the dye material, boil 

and then filter.   

Alcoholic Method: Prepare the solution of 

dye material in alcohol and boil it then filter.  

 

Dyeing 

Remove the fabric from the mordant 

solution. Discard the mordant. In a large pot, 

add the extract dye solution. Add enough 

water to the dye solution so that the fabric or 

yarn can move freely in the dye solution. 

Add the fabric and heat for an hour or 

until the color. The color gets darker when 

wet and lighter when washed and dried. If 

the color is too light, use more dye extract in 

the bath. Allow the fabric to cool 

sufficiently before rinsing. It is 

recommended to gently squeeze the fabric 
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through several water changes until the 

water is clear. The fabric can also be washed 

in the washing machine without detergent. 

The thread should be shaken in an up and 

down motion to help untangle and 

smooth (Joshi 2013; Kumaresan 2011).   

 

Mordanting 

There are some plant dyes that can change 

color significantly with iron stains. This step 

in the dyeing process is important because 

the mordant acts as a bond between the fiber 

and the dye (Joshi 2014; Naveed et al. 

2020). Scouring allows the fabric to absorb 

color better and improves the light fastness 

and wash fastness of most dyes. Three 

pickling methods were used, depending on 

plant characteristics. 

Premordanting- In this method the 

fabric/yarn mordanted in the first stage and 

then dyed in the second stage. 

Simultaneous mordanting-In this method the 

mordant and the dye are applied 

simultaneously in the same bath.  

Post mordanting- In this process the fabric is 

first dyed and then mordanted.  

Mordanting is the process of wetting and 

soaking the yarn in hot water with a diluted 

mordant for at least an hour. Many dyers let 

the yarn cool in the solution overnight to 

ensure maximum color fastness. Common 

mordants include alum for bright colors, 

copper for green and brown tones, tannins 

for deep tones, and iron for darker, darker 

tones. The choice of mordant will vary 

depending on the yarn and the desired end 

result.   

 

Eco-friendly characteristics of Natural 

Dyes  

Natural dyes are compounds that are 

abundant in nature with their ecological 

properties. These dyes are recyclable, 

biodegradable or degradable in nature. Here 

are some eco-friendly characteristics of 

natural dyes- 

 Environment Friendly: Because 

these dyes are derived from natural 

sources. They are very attractive to 

customers because they do not harm 

the environment. Natural dyes are 

environmentally friendly. They are 

biodegradable and do not cause 

environmental pollution when 

discarded (Kumar and Gunasundari 

2018). 

 Viability or survival rate: Natural 

dyes are renewable, naturally 

derived, and sustainable. These dyes 

are environmentally friendly and do 

not harm human health (Rather et al. 

2018). 

 Inexpensive or cheap: Natural dyes 

are affordable, readily available in 

nature, and safe to use. Some natural 

dyes are cheaper than synthetic dyes 

(Prabavathy et al. 2017).  

 Sustainable: Natural dyes are 

obtained from inexhaustible 

resources that can be used without 

undue impact on the environment. It 

is also recyclable (Arora et al 2017).  

 Gentle or soft shades: Natural dyes 

are materials that give soft shades to 

fabrics, threads, fibers and other 

materials. They create an impressive 

layering to the human eye (Jaafar et 

al. 2017). 

 Non-hazardous: Natural dyes are 

obtained from normal sources, are 

harmless, and do not cause harm to 

the skin of the body (Yoshanti and 

Dowaki. 2017). 

 Accessibility: Natural dyes are 

readily available in nature. It is 

possible to collect them effectively 

from the environment when needed 

(Feng et al. 2017). 



International Journal of Global Science Research   ISSN: 2348-8344 (Online) 

Vol. 10, Issue. 1, April 2023, pp. 2052-2060    DOI: 10.26540/ijgsr.v10.i1.2023.237 

Available Online at www.ijgsr.com  

© Copyright 2014 | ijgsr.com | All Rights Reserved 

 

Under auspices of Environment & Social Welfare Society, India  2056 

 

 Vibrant or refreshing: Natural dyes 

are lively. They are recyclable and 

harmless. They are much healthier 

for the environment and for use 

throughout the organism. It is not 

difficult to remove natural colors 

from plants, vegetables, fruits, 

flowers, etc. (Al-Alwani et al. 2016; 

Shalini et al 2016). 

 Antimicrobial Properties: Natural 

dyes have antibacterial properties 

and are generally safe for children. 

Dyeing the fabric with natural dyes 

has good antibacterial properties, so 

it can be used in medical hospital 

beds (Yazie et al. 2016). 

 Safety: Natural dyes are non-toxic, 

non-allergenic and harmless. They 

are less harmful to humans than 

synthetic dyes (Arputharaj et al. 

2016). 

 Harmless Ingredients: Natural dyes 

do not contain the unsafe plastic and 

carcinogenic ingredients that 

synthetic dyes do (Carvalh and 

Santos 2015). 

 Safe Production: The production of 

natural dyes is protected, 

environmentally friendly, 

economical and degradable. They are 

practically degradable if they are 

destroyed after use (Chattopadhyay 

et al. 2015). 

 Waste free: A synthetic dye 

production system that could safely 

produce natural dyes is undesirable. 

These dyes contain no toxic 

synthetic compounds or waste 

products. (Isah et al. 2015). 

 Smiles of Nature: Using natural dyes 

is one approach to getting in touch 

with nature, whereas synthetic dyes 

do not have these emotional 

properties. ready to feel (Kanagaraj 

et al. 2015). 

 UV Protection: Dyeing fabrics with 

some natural dyes, with or without 

mordants, shows excellent UV 

protection properties (Baliarsingh et 

al. 2015). 

 Sunburn Protection: By using of 

clothing dyed with natural dyes is a 

safer way to protect individuals from 

sun burning (Saxena and Raja 2014).  

 Amicable: Natural dyestuffs make 

some outstanding shading thoughts, 

and these shades are constantly 

agreeable. (Ludin et al. 2014).  

 Decomposable: Natural dyes are 

effortlessly formed by the earth after 

endues. Destroying these colors after 

the end use does not cause harm to 

human health. These dyes are easily 

decomposed in nature (Haddar et al. 

2014).  

 Antifungal and antibacterial: Natural 

dyes are fungus resistance, and they 

have good protection against 

antibacterial germs (Rosana et al. 

2014). 

 Less allergic: Fabrics with synthetic 

colors that contain chemicals that 

may cause allergies or harm your 

health. Naturally colored fabrics help 

reduce exposure to allergens and 

other irritants and provide comfort 

(Mishra and Gautam 2020).   

 

Conclusion: 

Products made with natural ingredients are 

becoming more popular as people become 

more aware of the hazards of synthetic dyes. 

Natural dyes are attracting attention in the 

field of textile dyeing research because they 

are non-toxic, non-allergenic, and have little 

environmental pollution and side effects. It 

is endowed with diverse flora and fauna 
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treasures, but only a few are used to meet 

the needs of textile dyeing. Natural dyes are 

considered an environmentally impacting, 

cheap, non-toxic, renewable and sustainable 

resource, and their use in a variety of 

traditional and emerging applications has 

attracted the attention of the scientific 

community.  

 

References: 

Al-Alwani, M.A., Mohamad, A.B., Ludin, 

N.A., Kadhum, A.A.H. and Sopian, K.  

(2016) Desensitized solar cells: 

development, structure, operation principles, 

electron kinetics, characterization, synthesis 

materials and natural photosensitizers. 

Renewable and Sustainable Energy 

Reviews, 65, 183-213. 

Arora, J., Agarwal, P. and Gupta, G. (2017) 

Rainbow of natural dyes on textiles using 

plants extracts: Sustainable and eco-friendly 

processes. Green and Sustainable Chemistry, 

7, 35-47. 

Arputharaj, A., Raja, A.S.M., Saxena, S. 

(2016) Developments in sustainable 

chemical processing of textiles. In Green 

fashion., 217-252. 

Ayoola, G.A., Coker, H.A.B., Adesegun, 

S.A., Adepoju-Bello, A.A., Obaweya, K. 

and Ezennia, E.C. (2008) Phytochemical 

Screening and Antioxidant Activities of 

Some Selected Medicinal Plants Used for 

Malaria Therapy in Southwestern Nigeria, 

Tropical Journal of Pharmaceutical 

Research, 7, 1019-1024.  

Baliarsingh, S., Behera, P.C., Jena, J., Das, 

T., Das, N.B. (2015) UV reflectance 

attributed direct correlation to color strength 

and absorbance of natural dyed yarn with 

respect to mordant use and their potential 

antimicrobial efficacy. Journal of Cleaner 

Production, 102, 485-492. 

Carvalh, C. and Santos, G. (2015) Global 

communities, biotechnology and sustainable 

design–natural/bio dyes in textiles. Procedia 

Manufacturing, 3, 6557- 6564. 

Chattopadhyay, S.N., Pan, N.C., Roy, A.K. 

and Khan, A. (2015) Sustainable coloration 

of jute fabric using natural dyes with 

improved color yield and functional 

properties. AATCC Journal of Research, 2: 

28-36. 

Deshmukh, A. (2012) Color gamut of 

Holarrhena antidysentrica linn. dyed silk, 

RMUTP International Conference: Textiles 

& Fashion.  

Edeoga, H.A., Okwu, D.E. and Mbaebie, 

B.O. (2005) Phytochemical constituents of 

some Nigerian medicinal plants, African 

Journal of Biotechnology, 4, 688.  

Feng, Y., Liu, Y., Xue, L., Sun, H., Guo, Z., 

Zhang, Y. et al. (2017) Carboxylic acid 

functionalized sesame straw: a sustainable 

cost-effective bio adsorbent with superior 

dye adsorption capacity. Bioresource 

technology, 238, 675- 683. 

Geetha, B. and Judia, V. (2013) Harriet 

Sumath, Extraction of Natural Dyes from 

Plants, International Journal of Chemistry 

and Pharmaceutical Sciences, Vol.1(8): 502-

509. 

Haddar, W., Ticha, M.B., Guesmi, A., 

Khoffi, F., Durand, B. (2014) A novel 

approach for a natural dyeing process of 

cotton fabric with Hibiscus mutabilis 

(Gulzuba): process development and 

optimization using statistical analysis. 

Journal of Cleaner Production, 68, 114-120. 

Isah, K.U., Ahmadu, U., Idris, A., Kimpa, 

M.I., Uno, U.E., Ndamitso, M.M. et al. 

(2015) Betalain pigments as natural 

photosensitizers for dye-sensitized solar 

cells: the effect of dye pH on the 

photoelectric parameters. Materials for 

Renewable and Sustainable Energy, 4, 39. 

Jaafar, S.N.H., Minggu, L.J., Arifin, K., 

Kassim, M.B. and Wan, W.R.D. (2017) 

Natural dyes as TIO2 sensitizers with 

membranes for photoelectrochemical water 



International Journal of Global Science Research   ISSN: 2348-8344 (Online) 

Vol. 10, Issue. 1, April 2023, pp. 2052-2060    DOI: 10.26540/ijgsr.v10.i1.2023.237 

Available Online at www.ijgsr.com  

© Copyright 2014 | ijgsr.com | All Rights Reserved 

 

Under auspices of Environment & Social Welfare Society, India  2058 

 

splitting: An overview. Renewable and 

Sustainable Energy Reviews, 78: 698-709. 

Jihad, R. (2014) Dyeing of Silk Using 

Natural Dyes Extracted from Local Plants, 

International Journal of Scientific & 

Engineering Research, 5(11), 809.  

Joshi, M., Ali, S.W., Purwar, R. and 

Rajendran, S. (2009) Ecofriendly 

antimicrobial finishing of textile using 

bioactive agents based on natural products, 

Indian Journal of Fibre & Textile Research, 

34, 295-304.  

Joshi, R.K. (2014) Allelopathic Potential of 

Some Prunus Species and Identification of 

Allelochemicals, Journal of Applicable 

Chemistry, 3 (4), 1782-1788. 

Joshi, R.K. (2016) Application of Erythrina 

suberosa flower dye on wool fibers using 

combination of mordants, Journal of 

Applicable Chemistry, 5(5), 1105-1112. 

Joshi, R.K., Purohit, M.C. and Joshi, Shanti 

P. (2013) Improvement of the traditional 

system of dyeing on wool fiber using eco-

friendly natural dye, Journal of Applicable 

Chemistry, 2 (4), 841-849. 

Kanagaraj, J., Senthilvelan, T., Panda, R.C. 

and Kavitha, S. (2015) Eco-friendly waste 

management strategies for greener 

environment towards sustainable 

development in leather industry: a 

comprehensive review. Journal of Cleaner 

Production, 89, 1-17. 

Karc, F., Sener, N., Yamac, M., Sener, I. 

and Demircah, A. (2009) The synthesis, 

antimicrobial activity and absorption 

characteristics of some novel heterocyclic 

disazo dyes, Dyes and Pigments, 80(1), 47-

52. 

Kasih, T.P., Faghlefi, M.A., Radjagukguk, 

R. and Murphiyanto, R.D.J. (2019) Organic 

pollutant model of methylene blue dye 

decoloration by non-thermal plasma 

advanced oxidation processes with pin to 

surface configuration, Rasayan Journal of 

Chemistry, 12(3), 1375-1382.  

Krizova, H. (2015), Natural dyes: their past, 

present, future and sustainability, Technical 

University of Liberec 461, 17 Czech 

Republic. 

Kulkarni, S.S., Gokhale, A.V., Bodake, 

U.M. and Pathade, G.R. (2011) Cotton 

dyeing with Natural Dye Extracted from 

Pomegranate, Journal of Environmental 

Research and Technology, Vol. 1(2), 135-

139.  

Kumar, P.S. and Gunasundari, E. (2018) 

Sustainable wet processing an alternative 

source for detoxifying supply chain in 

textiles. In Detox Fashion, 37-60. 

Kumaresan, M., Palnisamy, P.N. and 

Kumar, P.E. (2011) Application of 

Ecofriendly Natural Dye obtained from 

flower of Spathodea campanulata on silk, 

European Journal of Scientific Research, 

Vol. 52, No. 3. Pp. 306-312. 

Kundal, J., Purohit, P., Joshi, R.K. and 

Purohit, M.C. (2014) Optimization of 

procedure for dyeing cotton and wool fabric 

with natural dye extracted from Myrica 

esculenta using different mordants, J. 

Mountain Res., 9, 83-92.  

Kusumawati, N., Koestiari, T. and Santoso, 

A.B. (2015) The influence of washing 

process using TRO on indigosol dyeing 

quality, leaching percentage, and mechanical 

strength of mori fabric, Research Journal of 

Pharmaceutical Biological and Chemical 

Sciences, 6(6), 55-63. 

Kusumawati, N., Santoso, A.B., Sianita, 

M.M. and Muslim, S. (2017) Extraction, 

Characterization and Application of Natural 

Dyes from the Fresh Mangosteen (Garcinia 

mangostana L.) Peel. International Journal 

on Advanced Science, Engineering and 

Information Technology, 7(3), 878-884.  

Ludin, N.A., Mahmoud, A.A.A., Mohamad, 

A.B., Kadhum, A.A.H., Sopian, K., Karim, 

N.S.A. (2014) Review on the development 

of natural dye photosensitizer for dye 

https://www.rasayanjournal.co.in/admin/php/upload/719_pdf.pdf
https://www.rasayanjournal.co.in/admin/php/upload/719_pdf.pdf
https://www.rasayanjournal.co.in/admin/php/upload/719_pdf.pdf
https://www.rasayanjournal.co.in/admin/php/upload/719_pdf.pdf
https://www.rasayanjournal.co.in/admin/php/upload/719_pdf.pdf


International Journal of Global Science Research   ISSN: 2348-8344 (Online) 

Vol. 10, Issue. 1, April 2023, pp. 2052-2060    DOI: 10.26540/ijgsr.v10.i1.2023.237 

Available Online at www.ijgsr.com  

© Copyright 2014 | ijgsr.com | All Rights Reserved 

 

Under auspices of Environment & Social Welfare Society, India  2059 

 

sensitized solar cells. Renewable and 

Sustainable Energy Reviews, 31, 386-396. 

Mishra, A. and Gautam, S.  (2020) 

Application of Natural Dyes and Herbal 

Textiles, Chemistry and Technology of 

Natural and Synthetic Dyes and Pigments, 

ebook edited by A.K. Samanta, N. Awwad, 

p465.  

Naveed, T.,  Rehman, F., Sanbhal, N.,  Aijaz 

Ali, B.,  Yueqi, Z., Farooq, O.  and  Wang, 

W. (2020) Novel natural dye extraction 

methods and mordants for textile 

applications, Surface Review and Letters, 27 

(4), 1-9. 

Prabavathy, N., Shalini, S., 

Balasundaraprabhu, R., Velauthapillai, D., 

Prasanna, S. and   Muthukumarasamy, N. 

(2017) Enhancement in the photostability of 

natural dyes for dye-sensitized solar cell 

(DSSC) applications: a review. International 

Journal of Energy Research, 41, 1372-1396. 

Prusty, A.K. Trupti Das, A. and Nayak Das, 

N.B. (2010) Colourimetric analysis and 

antimicrobial study of natural dyes and dyed 

silk, Journal of Cleaner Production, 18, 

1750-1756. 

Rahman Bhuiyan, M.A., Islam, A. A. and 

Islam, A. N. (2017) Color and Chemical 

Constitution of Natural Dye Henna 

(Lawsonia Inermis L) and its Application in 

the Coloration of Textiles. Journal of 

Cleaner Production.  

Ramya, P., Sudisha, J., Lakshmi Devi, N. 

and Aradhya, S.M. (2011) Antibacterial and 

Anti-oxidant Activities of Fenugreek 

(Trigonella foenum graecum L.) Leaves, 

Research Journal of Medicinal Plants, 5 (6), 

695-705. 

Rather, L.J., Akhter, S. and Hassan, Q.P. 

(2018) Bioremediation: Green and 

sustainable technology for textile effluent 

treatment. In Sustainable Innovations in 

Textile Chemistry and Dyes, 75-91. 

Rosana, N.M., Joshuaamarnath, D., Joseph, 

K.V., Anandan, S. (2014) Mixed dye from 

Nerium oleander and hibiscus flowers as a 

photosensitizer in dye sensitized solar cells. 

International Journal of Chem.Tech. 

Research, 6, 5022-5026. 

Samanta, A.K. and Agarwal, P. (2009) 

Application of natural dyes on textiles, 

Indian Journal of Fibre & Textile Research, 

34(4), 384-399. 

Saxena, S. and Raja, A.S.M. (2014) Natural 

dyes: sources, chemistry, application and 

sustainability issues. In Roadmap to 

sustainable textiles and clothing, 37-80. 

Selvam, R.M., Athinarayanan, G., Nanthini, 

A.U. Singh, A.J.A., Kalirajan, R. K. and 

Selvakumar, P.M. (2015) Ex-traction of 

natural dyes from Curcuma longa, 

Trigonella foenum graecum and Nerium 

oleander, plants and their application in 

antimicrobial fabric, Industrial Crops and 

Products, 8, 84-90.  

Shahid-ul-Islam, Rather, L.J. and 

Mohammad, F. (2016) Phytochemistry, 

biological activities and potential of annatto 

in natural colorant production for industrial 

applications–A review. Journal of Advanced 

Research 7, 499–514. 

Shalini, S., Balasundaraprabhu, R., Kumar, 

T.S., Prabavathy, N., Senthilarasu, S. and 

Prasanna, S. (2016) Status and outlook of 

sensitizers/dyes used in dye sensitized solar 

cells (DSSC): a review. International Journal 

of Energy Research, 40, 1303-1320. 

Sheeja, J., Sampath, K. and  Manivel, R. 

(2019) Silver nanoparticles doped slaked 

lime as adsorbent for the removal of basic 

dyes, Rasayan Journal of Chemistry, 12(1), 

262-271.  

Shukla, D. and Vankar, P.S. (2017) Natural 

Dyes for Textiles, Sources, Chemistry and 

Applications, A volume in Woodhead 

Publishing Series in Textiles, Pages 167–

190. 

Singh, R., Jain, Panwar, A., Gupta, S. D. and 

Khare, S.K. (2005) Antimicrobial activity of 

https://www.worldscientific.com/doi/10.1142/S0218625X1950135X
https://www.worldscientific.com/doi/10.1142/S0218625X1950135X
https://www.worldscientific.com/doi/10.1142/S0218625X1950135X
https://www.worldscientific.com/doi/10.1142/S0218625X1950135X
https://www.worldscientific.com/doi/10.1142/S0218625X1950135X
https://www.worldscientific.com/doi/10.1142/S0218625X1950135X
https://www.worldscientific.com/doi/10.1142/S0218625X1950135X
https://www.worldscientific.com/doi/10.1142/S0218625X1950135X
https://www.worldscientific.com/worldscinet/srl
https://www.worldscientific.com/toc/srl/27/04
https://www.worldscientific.com/toc/srl/27/04
https://scialert.net/jhome.php?issn=1819-3455
https://www.rasayanjournal.co.in/archiveissue.php?issueid=15#/
https://www.rasayanjournal.co.in/archiveissue.php?issueid=15#/
https://www.rasayanjournal.co.in/archiveissue.php?issueid=15#/


International Journal of Global Science Research   ISSN: 2348-8344 (Online) 

Vol. 10, Issue. 1, April 2023, pp. 2052-2060    DOI: 10.26540/ijgsr.v10.i1.2023.237 

Available Online at www.ijgsr.com  

© Copyright 2014 | ijgsr.com | All Rights Reserved 

 

Under auspices of Environment & Social Welfare Society, India  2060 

 

some natural dyes, Dyes and Pigments, 66, 

99-102. 

Singh, R.P. and Jain, D.A. (2012) 

Evaluation of antimicrobial activity of 

curcuminoids isolated from turmeric. 

International Journal of Pharmacy and Life 

Sciences, 3, 1368-1376. 

Yazie, N., Worku, D. and Reda, A. (2016) 

Natural dye as light-harvesting pigments for 

quasi-solid-state dye-sensitized solar cells. 

Materials for Renewable and Sustainable 

Energy, 5, 13. 

Yoshanti, G and Dowaki. K. (2017) Batik 

Life Cycle Assessment Analysis (LCA) for 

Improving Batik Small and Medium 

Enterprises (SMEs) Sustainable Production 

in Surakarta, Indonesia. In Sustainability 

Through Innovation in Product Life Cycle 

Design, 997-1008. 

Yusuf, M. M. Mohammad, Shabbir F.  

(2017) Natural Colorants: Historical, 

Processing and Sustainable Prospects, 

Natural Products Bioprospecting 7(1), 123–

145.  


