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ABSTRACT 

Worship is an integral part of human life and floral offerings along with fruits, sugar, jaggery, milk and milk 

products, are an integral part of worship. Large quantities of flowers are used for worship in India every day. 

Unfortunately, when the flowers dry or decay, disposal of these once beautiful offerings become an issue. These are 

now considered waste material and are dumped in landfills or are released in water bodies. This may lead to severe 

environmental pollution and health hazards. In the present study, temple waste collected from various temples in 

Kalyan area. The waste was segregated according to flowers waste and others. Flower petals extract was used for 

preparation of microbiological media for cultivation of common laboratory microorganisms. The dye potential of the 

colorants obtained from the marigold was evaluated by colouring pure cotton fabrics. Various metals salts were used 

as mordant to set extracted dye onto the cotton fabrics. Cellulose is the major abundant renewable polymer in the 

world, not only found in the cell wall, but it can also be synthesized by some bacteria and animals. Cellulose fibres 

were extracted from coconut coir. The coconut shell was used to make carbon particles. The efficiency of dye 

degradation by marigold petals and coconut carbon particles was determined. Hence, these waste flower and other 

temple waste have an enormous, and largely unexploited, potential of being turned into wealth using existing, simple 

and inexpensive technologies. 

 

INTRODUCTION 

 

The major part of environment is biodiversity which involve variety of plants and animal life. Environment and the 

humans are closely interconnected to each other in order to maintain the balance in nature. Due to increase in 

population and development, there is increase in the level of pollution leading to environmental and health hazards. 

Industrialization, urbanization, excess use of natural resources etc are the primary source of environmental pollution 

such assoil, water, and land pollution along with solid waste.These wastes are nothing but unwanted or discarded 

material which is generated from daily activity of humans which accelerates the degradation of environment. Waste 

also leads to numbers of problem in the development of nation. India is developing country facing environmental 

pollution due to waste disposal. And it’s being realized that waste can be recycled or used for various purposes. In 

order to maintain the equilibrium between environments it is necessary to manage waste (Yadav et al., 2015). 

In India, worship is a huge part of human life and people offering various offers consist of fruits, sugars, jaggery, 

milk and milk products in which flowers and coconut are found in majority. For worship in India enormous quantities 

of flowers and coconut being used which increases day by day and disposed off next day. The increasing amounts of 

waste contribute to environmental pollution and health hazards. When this waste is disposed or dumped on open land 

or in water bodies leads to various problems (Yadav et al., 2015). 

Hence, there is need to create awareness and proper waste disposal methods. Composting, vermicomposting, biogas 

generation, essential oil extraction would be best eco friendly alternative ways of temple waste management. In the 

present study, the attempt was made to use temple waste for various purposes as it contain almost all nutrient 

requirements the study was done majorly on marigold flowers and coconut coir. The marigold flower was used to 

make microbial media preparation for the growth of common laboratory bacteria and fungi. Natural dye was 

extracted which is eco-friendly, non toxic and non allergic to humans. Coconut coir was used for extraction of 

cellulose fibrils which is abundant polymer found in cell wall. Cellulose can also be synthesized by some bacteria and 

animals. The dye degradation potential of marigold petals powder and carbon particles made from the coconut coir 

was determined as a absorbent (Yadav et al., 2015). 

 

METHODS AND MATERIALS 

 

Test chemicals 

All the chemicals and media were prepared in distilled water. The media components were procured from Himedia, 

India. 

 

Sample collection  

Marigold flowers and coconut shells were collected directly from temples in Kalyan area. The collected samples 

were washed thoroughly with tap water to remove dust and soil particles. 

http://www.jetir.org/


© 2019 JETIR May 2019, Volume 6, Issue 5                                                                        www.jetir.org  (ISSN-2349-5162) 

JETIRCB06026 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 168 
 

 

Using Marigold Flower: 

 

Media Preparation: 

The collected waste materials were brought to laboratory for the removal of hard materials. Mixer grinder was used 

to make the paste. 300ml of distilled water was mixed with 50 gms of marigold flower petals to make the paste. This 

paste was allowed to stand for couple of hours in the flask to obtained filtrate which contains the entire nutrient in it. 

The filtered supernatant was collected and used for further processing.  The filtrate was tested for carbohydrate and 

protein content (Sadashivam, 2004). The pH of filtrate was adjusted to 5.4 for fungal medium and 7.4 for bacterial 

medium using 1N NaOH and 1N HCl solutions. The solidifying agent i.e. agar agar powder (Himedia, Mumbai, 

India)was added, 2.5- 3.0 g to 100 ml of the filtrate. Then the media was autoclaved at a pressure 15 lbs for 15 

minutes, allowed to cool and poured in petri plates (Gurav et al., 2011) 

 

The common laboratory bacterial culture (Staphylococcus aureus, Corynebacterium diphtheriae, Klebsiella 

pneumoniae, Proteus vulgaris, Escherichia coli, Pseudomonas aeruginosa) and fungal cultures (Saccharomyces 

cerevisiae) were streaked on the test media. A control medium (Sterile Nutrient broth for bacteria and Sterile 

Saboraud’s Agar for yeast) along with the growth of bacteria were also carried out. These plates were incubated for 

24-48 hours for bacteria and 96-120 hours for fungi (Gurav et al., 2011). 

 

Dye Extraction: 

The dye was extracted in two ways- 

1. Aqueous extraction method: Dye extraction was done by making aqueous solution of dried flower. The 

solution was prepared using 3.3 g of dried flowers in 100 mL distilled water and this process of extraction 

was carried out for 2 hours at a temperature range of 50 -90°C. By this the colouring material from flower was 

extracted (Jha et al., 2015). 

2. Aqueous ethanolic extraction: Dried and crushed flowers powder were incubated in 50% of ethanol over 

water bath for 4 hours at a temperature range 68°Cand the colouring material was extracted (Jha et al., 2015). 

 

Dyeing process: 

The cotton fabrics were washed in the solution containing 2g/L Tween 20 and 0.5g/L Sodium carbonate for 25 

minutes at 50°C. After scouring these cotton fabrics, they were thoroughly washed and dried at room temperature. 

Treated cotton fabrics were soaked for 30 minutes in clean water before mordanting and dried at room temperature. 

The mordant used were ferrous sulphate, copper sulphate, potassium dichromate and stannous chloride. The cotton 

fabrics were dipped into mordant and incubated for 30 minutes at 80°C. The cotton fabrics were removed, squeezed 

and dried at room temperature. The mordanted cotton fabrics were directly dyed in the extract. This process was 

carried in water bath for 2 hours at 85°C. After the completion of dyeing, the cotton fabrics were removed, washed 

off and dried at room temperature (Jha et al., 2015). 

 

Dye Degradation: 

For the degradation of textile dyes(SM Red, SM Violet, SM Blue and SM Orange), dried marigold petals powder 

was used. Two concentrations of dyes i.e. 25 ppm and 50 ppm were used. To 5mLof both concentration of dyes, 

marigold petals powder was added and observed for 1 week. The optical density was measured over a period of one 

week at wavelength of 510nm for SNR Red, 520nm for SNR Violet, 600nm for SNR Blue and 470 nm for SNR 

Orange. The percentage degradation was calculated using the formula(Jainet al., 2017). 

Decolourization (%) = Initial absorbance – Final absorbance х 100 / Initial absorbance 

 

Using Coconut Coir: 

 

Extraction of cellulose: 

The coconut shells were converted to small particles to obtain cellulose. 8 gms of sample was added to 400 mL of 

2% w/v NaOH and was then digested in water bath at 80°C for 4 hours. After digestion this sample was bleached in 

200 mL of 1:1 aqueous dilution of sodium hypochlorite at 800C for 15 minutes. The material was washed with water 

and the process was repeated for the purification. The resulting cellulose was washed with distilled water and this 

cellulose was confirmed by Phenolic Sulphuric acid method (Achor et al., 2014). 
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Carbon Particles: 

The coconut shell was completely burned out on a gas stove at high temperatures under oxygen supply. The burned 

coconut shell was converted to fine powder of carbon particles by crushing using a mortar and pestle. These carbon 

particles were used for checking the effect of carbon particle on plant growth. The different concentration of these 

carbon particles were used viz. 0.2, 0.4, 0.6, 0.8 and 1.0 %and was mixed with Murashige and Skoog media along 

with a control (without carbon particles). The media was autoclaved to make it sterile and cooled. The 1% bavistin 

treated and surface sterilized moong seeds were tested against the prepared media and control. The tubes were 

observed for 1 week. The tubes were maintained in triplicates. The plantlets obtained were analyzed for the root 

length, shoot length, germination percentage, carbohydrate content (Hedge and Hofreiter’s method) and Protein 

content (Lowry method). 

 

Dye Degradation: 

For dye degradation of textile dyes (SNR Red, SNR Violet, SNR Blue and SNR Orange), prepared carbon particles 

were used. The 0.2 gms of carbon particles were added to two different concentration of dyes i.e. 25 ppm and 50ppm 

and was observed for 1 week. The optical density was measured over a period of one week at wavelength of 510nm 

for SNR Red, 520nm for SNR Violet, 600nm for SNR Blue and 470 nm for SNR Orange. The percentage 

degradation was calculated using the formula (Jain et al., 2017). 

Decolourization (%) = Initial absorbance – Final absorbance х 100 / Initial absorbance 

 

RESULT AND DISCUSSION: 

 

Using Marigold Flowers: 

 

Media Preparation: 
The carbohydrate and protein content of filtrate was found to be 5.7mg/ml and 4.5mg/ml respectively. Media was 

prepared using marigold petal extracts made in distilled water. The result obtained was highly encouraging showing 

the luxuriant growth of both bacteria and fungi on the media prepared from temple waste in comparison to standard 

control media i.e. Nutrient agar and Sabouraud’s agar plates (Figure 1 and 2). 

 

 
 

 

 

 
 
 

 

Fig 1: Growth of microbes on sterile Nutrient agar and Sabouraud’s agar plate 

 

Staphylococcus 

aureus 
Corynebacterium 

diphtheriae 

Klebsiella 

pneumoniae 

Escherichia coli Proteus Vulgaris 

Pseudomonas 

aeruginosa 

Saccharomyces 

cerevisiae 

http://www.jetir.org/


© 2019 JETIR May 2019, Volume 6, Issue 5                                                                        www.jetir.org  (ISSN-2349-5162) 

JETIRCB06026 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 170 
 

 
 

 

 
 

 

 

Fig 2: Growth of microbes on media prepared from marigold extract 

 

Dye Extraction: 

The dark yellow colouring material was obtained from the marigold flower. The cotton fabrics were used for 

dyeing. For fixing the dye different mordants ferrous sulfate, Copper sulfate, Potassium dichromate and Stannous 

chloride were used with the concentration of 2% and 4%. Mordants play important role to colour the fabrics and 

imparting strength to colour. The following fig.3 Shows variation in dye depending on the use of different mordants 

used 

 
 

Fig 3: Colouring effect of dyes with different mordants 
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Dye Degradation: 

Marigold petals powder was tested for its potential to degrade dyes. The textile dyes of red, violet, blue and orange 

colour was used in two concentrations of 25 ppm and 50 ppm. The percentage degradation of dyes by marigold petals 

powder is as shown below in the figure 4. 

 

 
Fig 4: Percentage degradation of textile dyes in 7 days  

 

 

Using Coconut Coir: 

 

Cellulose extraction: 

The cellulose fibrils (Figure 5) were extracted from coconut shell. Conformation of cellulose was done by Phenolic 

Sulphuric acid test. 0.42g of cellulose was obtained from 8gm of coconut shell. 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Fig. 5: Extracted cellulose from coconut coir 

 

Carbon Particles:  

Carbon particles were obtained by burning the coconut coir on a gas stove.  The synthesized carbon particles (Figure 

6) were tested for the growth of plants. For this, various concentration of carbon particles were used viz. 0.2, 0.4, 0.6, 

0.8 and 1.0 % with MS media along with control. The increased growth of plant was observed in a media with 0.2 % 

concentration of carbon particles. And the growth of plants was found to be decreasing with increased concentration 

of carbon particles as the high concentration is toxic to the plants (Figure 7 and Table 1). The positive effects of 

carbon nanotubes on plant growth and development has been described by number of research groups. Thus, increase 

of root growth in response to carbon nanotubes was documented for onion, cucumber (Cañas et al., 2008) and 

ryegrass (Lin and Xing, 2007). 
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Fig. 6: carbon particles from coconut shell 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 7: Growth of plants using carbon particles 

 

 

 

 

Table. 1 Plants morphology grown at different concentration of carbon particles 

 

 Control 0.2 0.4 0.6 0.8 1.0 

Colours of leaves Green Green Green Green Green Green 

Number of leaves 2 2 2 2 2 2 

Root length(mm) 7.1 9.5 4.5 4.7 2.4 1.7 

Shoot length(mm) 8.3 11.6 7.2 2.8 2.8 1.4 

Wet weight(gm) 0.37 0.52 0.38 0.47 0.18 0.14 

 

Dye Degradation: 
SNR Red,SM violet, SNR blue and SNR orange coloured textile dyes were used to check the degradation potential 

of carbon particles from coconut shell. The percentage degradation of dyes is shown in Fig 8. 

 

 
Fig 8: Percentage degradation of dyes in 7 days 
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CONCLUSION: 

The media prepared from temple waste can be modified for cultivation of other micro organisms. The natural dye 

prepared from marigold flowers being non toxic can be used in food, textiles industries etc. The coconut shell have 

high amount of cellulose and 0.42 g of cellulose was extracted per gm of coconut shell. The carbon particles were 

shown to enhance the growth of plant with the concentration of 0.2% in comparison to control media. Both marigold 

petals powder and carbon particles showed great percentage degradation of various textile dyes. 
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