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ABSTRACT 
Jaipur  is the city of temples and huge amount of  flowers are offered to God and Goddesses creating a very large waste. 

These flowers were collected and marigold were segregated [Tagetes erecta L.], which are yellow to orange red in 

colour, due to rich source of lutein, a carotenoid pigment. The potential use of marigold as a natural textile colorant has  

been exploited in this study. An attempt has been made to isolate natural dyes  by utilizing temple  waste of  marigold 

flowers and apply it on cotton and silk fabrics with the help of different mordants like  alum, copper sulphate, ferrous 

sulphate stannous chloride, and pottassium dicromate. The dye samples were evaluated for the depth of colour by 

reflectance method, different shades of color  have been obtained. The K/S values were determined along with, L, a and 'b' 

values . Fastness properties of dyed samples were also undertaken.  Studies have indicated that the change of some of the 

colors have been noticed after washing with soap. Most of the metal salts exhibited the highest K/S values, due to their 

ability to form coordination complexes with the dye molecules. These findings reveal that by utilizing temple floral waste 

the extract of Marigold flower  obtained can be used for coloration of cotton and silk  fabrics in the textile industries.  

              Keywords: Temple waste Marigold Flower, Natural dye,  mordant , Silk and cotton fabric.  

 

Introduction  

Presently there is an excessive use of synthetic dyes, which release  harmful chemicals that are allergic, 

carcinogenic and detrimental to human health  and disturbing the eco-balance of nature. Ecological 

considerations are becoming important factors in the selection of consumer goods all over the world. Since 

twentieth century, more interest has been shown in the use of natural dyes.(, Dixit etal 2005,Sood 2005, Adeel 

et al 2009,Kulkarni et al 2011) . Now a days, large and small-scale industries have begun exploring the use of 

natural colorants as a possible means of producing an ecologically sound product which would also appeal to 

the "Green-minded” consumer. Natural dyes are environment-friendly for example, turmeric, the brightest of 

naturally occurring yellow dyes is a powerful antiseptic which revitalizes the skin, while indigo gives a 

cooling sensation (Bhatti et al 2010). Though dyes have been discovered accidentally their use has become so 

much a part of man’s customs that it is difficult to imagine a modern world without dyes. The art of dyeing 

spread widely as civilization advanced. Nature has gifted us more than 500 dye-yielding plant species. (Dayal  

and Dobhal 2001, Siva 2007) .In India  for example, there is a wealth of marigold flowers available for 

producing natural dyes, but due to lack of knowledge, little use is made of this natural resource. Marigold 

flowers [Tagetes erecta L],which are most common flower offered in the temples of jaipur city  are yellow to 

orange red in colour, are a rich source of lutein, a carotenoid pigment. 

This study aims to find out the effective means of waste management of flowers of  the temples in Jaipur city  

where in the maximum waste is in the form of floral waste. This waste can be utilized but unfortunately, is 

thrown out in water bodies or with community garbage. Such improper disposal of waste causes a serious 

threat of organic pollution to the environment and also several infectious diseases are likely to occur in 

epidemic proportion due to contamination of drinking water resources. An eco friendly method was developed 

for  utilization of these wasted flowers by  Extraction of   Natural dye  which can be used in small and large 

scale textile Industries. 

A dye can generally be described as a coloured substance that has an affinity to the substrate to which it is 

being applied. Dye  molecules absorb and reflect light at specific wavelengths to give human eyes the sense of 

colour. It is usually used as an aqueous solution and requires an mordant. The mordant is known as the 

element which can facilitate the chemical reaction taking place between the textile fibre and the dye particle  

or pigment as a result, the dye is absorbed into the textile material. This improves the fastness of the dye on 
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the fiber such as water, light and perspiration fastness ( Srivastava et al 2005). The choice of mordant is very 

important as different mordants can change the color of dye. 

 

Materials and Method 

A large number of temples and other religious places reflect the spiritual value of the Jaipur, and the presence 

of numerous temples has yielded Jaipur the nickname, 'Chhoti Kashi'. Bulks of flowers are available from 

these temples where they are used on daily basis thus making them a regular source. After offering  they are 

left unused and  becomes waste.  Ten  popular temples were selected  and regular visits were made to collect 

flowers from  these selected temples on particular day/festivals. Since each temple has its special days 

depending on the deities. Marigold flowers [ Tagetes erecta L.] was most common at all the temples. In this 

study, the extraction and application of natural dye by utilizing temple floral waste Tegetes Erecta.L  was 

done . 
 

Prepration of  Natural Dye 

Visit to the Selected Temples  

As mentioned earlier ten temples of Jaipur city were selected on the basis of their popularity and number of 

visitors. Regular visit to the temples was made during normal days and also on special occasions like Shrawan 

maas, Navratri, Janmashtami, Shivratri, Ganesh Chaturthi, Makar sankraat etc for collecting the flowers and 

primary data. 
 

Collection of data  

Questionnaire was designed to interview the temple authorities and Mahants/pujari regarding number  of 

visitors, the quantity of the waste generated daily/ during festive season and the method of disposal used in these 

temples.   
 

Collection of waste   

Floral Waste was collected  throughout  the year  from different temples on particular day/festival of the 

selected temple as the composition of waste was found to be same in almost all the temples . 
 

Characterization of waste  

Waste collected from temples was a mixture of biodegradable and non-biodegradable waste. So it was  

characterized as biodegradable and non biodegradable.  
 

Segregation and shredding  of Biodegradable waste (flowers)  

Non-biodegradable part was removed by hand sorting. From the biodegradable waste, garlands and flowers were 

segregated; from this the different flowers like Marigold (genda), were further separated. Garlands were 

dismantled and the  Floral wastes were  shredded into small pieces. 
 

Experimental protocol 

Selection of Yarn / Fabric 

 Desized and scoured cotton, and silk fabrics (10 × 10 cm)were used for dyeing. 
 

Extraction of colorant 

Marigold petals were crushed  and dissolved in distilled water and allowed to boil  at a temperature range of 80 - 

85 º C  in a beaker kept over water bath for 2 hours. All the color was extracted from flowers by the end of 2 

hours with regular stirring. The  extract was filtered using muslin cloth for  immediate  use.  
  

Scouring of Cotton and Silk 

Silk and cotton fabrics  were washed in a solution containing 0.5 g/L sodium carbonate and 2 g/L nonionic 

detergent solution at 50º C for 25 min, keeping the material to liquor ratio at 1:40. The scoured material was 

thoroughly washed with tap water and dried at room temperature. The scoured material was soaked in clean 

water for 30 min prior to mordanting. 
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 Mordanting (fixing dye with fiber) 

The cotton and silk sample of cloth  is mordanted before dyeing. For mordanting we used different mordanting 

agents like Alum, Copper Sulphate, Ferrous Sulphate, Stannous Chloride, and pottassium dicromate . (1% and 

2% mordant was made in distilled water).Fabric was dipped in mordant solution.  The cloth were brought to boil 

at 80ºC for 30 min and left for another 30 min in the mordant solution. This mordanted cloth was then rinsed, 

squeezed and dried at room temperature. Mordanted cloth was immediately used for dyeing since the mordants 

are light sensitive.  
  

Dyeing 

The mordanting samples were immersed in dye bath for 2 hr at a temperature range of  80
0
C and after 

completion of dyeing (10 g in 100 ml distilled water) samples were taken out and dried. It was allowed to be 

aged for a fixed time, and after that soaped with 2g/l non-ionic soap at room temperature for 10 minutes 

followed by rinsing and line dyeing. 

Evaluation of Fastness Properties and  Estimation of K/S property  was done from the dye extract of Marigold 

flower of temple waste.  
 

Evaluation of Fastness Properties : 

The rub fastness of the dyed fiber was carried out by rubbing the fiber and checking for fading of color. The 

Light fastness was analyzed by exposing the dyed materials to direct sunlight for 1 day.  The washing fastness 

of the dyed samples was evaluated  using ISO II  method. Standard Scale: (ratig 1-5,where 1-poor,2-fair,3-

good,4-very good,5-excellent)was used for final evaluation. 
 

Estimation of K/S property : 

The K/S value of dyed fabrics indicates the dye uptake of the fabrics. The dye samples were evaluated for the 

depth of colour by reflectance method . The K/S values were determined using expression of: 

K/S =(1-R)
2
/2R 

  

Statistical analysis 

 K/s value and Fastness Properties of each dyeing condition was  evaluated by  analysis of     variance and each 

treatment  was replicated three times the standard error of difference SED(+) was   calculated for each mordant. 
 

Results and Discussion  

Fastness properties of dyed samples 

1. Light fastness of dyed samples. 

Good  to very good(3-4)  fastness was observed in cotton and silk  fabrics dyed with extract of marigold 

flower using different mordant. It is because the resistance of a dye or pigment to chemical or photochemical 

attack is an inherent property of the dye chromophore, but at the same time the auxochrome may also 

substantially alter the fastness either way .The substitution pattern of dyes seems to play an important role in 

determining their light fastness.( Bhatti et al 2010) A particular substituent may increase the electron density 

around the reaction site of the molecule facilitating oxidation, or it may reduce the electron density with a 

resultant increase in case of reduction. It can be seen that the structure of Marigold flower having two 

hydroxyl groups, gives good fastness . 

 
Figure 1. Structural formula of Lutein 

 

Samples dyed with marigold extract by using iron and copper sulphate as a mordant have a good light 

fastness. This is due to the formation of a complex with transition metal which protects the chromophore 

from photolytic degradation, and the photons absorbed by the chromophoric group dissipate their energy by 

resonating within the six member ring thus formed, and hence protecting the dye. 
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2.Wash fastness of dyed samples 
Our studies indicated that a change of some of the colors could be noticed in the cotton and silk  dyed 

samples with different mordants.( Kumaresan et al 2011) after washing with soap. This is may be due to 

several factors, such as: - The dye itself decomposes, thus converting to colorless or a differentially colored 

compound. - The dye detaches from the substrate due to the wear dye-fiber bond between the natural dye and 

the fiber. - Ionization of the natural dye during alkaline washing. Since most of the natural dyes have 

hydroxyl groups, which ionize under alkaline conditions, some of the samples dyed in acidic conditions 

faded when washed with alkaline soaps. The use of mild nonionic soaps are recommended for use with these 

dyes( Jyothi 2008 ,Mongkholrattanasit te al ,Salam et al 2006.) Wash fastness of dyed samples was3-4  

 

3. Rub Fastness of dyed samples 

An excellent fastness to rubbing was observed. by cotton and silk cloth. In general, rub fastness of all the 

mordants  used with the natural dyes of marigold are found to be  good to excellent  and does not require any 

after treatment (Samanta  and Agarwal, 2009). Kumaresan et al (2011) also evaluated the colour fastness to 

rubbing (dry and wet) of silk dyed with an extract of cordiasubestena using a manually operated crock meter 

and grey scale as per 1S0-105 A03 (extent of staining) as excellent.  
 

  Optimization of mordants with K/S and Color hue changes 

Different mordants' were used
 
for getting proper depth of shades with marigold dye, it  not only cause 

differences in hue color and significant changes in K/S values but also L* values and brightness index values. 

Most of the metal salts exhibited the highest K/ S values due to their ability to form coordination complexes 

with the dye molecules. This strong coordination tendency of Fe enhances the interaction between the fiber 

and the dye, resulting in high dye uptake, while all other metals show similar coordination.( Kamel  et al 

2009)  The best suited mordant for marigold was found to be Alum it gave bright yellow hues with very high 

b
* 
values as compared to other mordants which gave mustard,olive green,and brown colors.  The FeSO4 gave 

greyish shade with marigold which is reflected in the highest K/S values and least of L*, a*, b* values 

indicating deepening of shade with grey hue( Ibrahim et al 1997) 

 

Conclusion 

The above findings strongly suggest and reveal that  Extraction of natural dye from marigold temple waste 

used in this research is a method of sustainable waste management which adhere to the concept of Zero waste. 

It focuses on avoiding and eliminating the volume of waste materials to conserve and recover all resources in 

the process and can be applied to small as well as in large scale textile  industries. We can get different shades 

of colour using different mordants, This colour dye has no side effect on skin and  it has no harmful effect on 

environment.  
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                                             Fig:1                                                                      Fig: 2 

                                   

                   Figures 1-2: Floral Waste outside Temple and Dye  Extract  from  Tagetes erecta L.       

 

                     

 

                 
Fig: 3                                                           Fig: 4 

 

 

         Figures 3-4 : Cotton samples dyed with Marigold Flower extract using different mordants 

                     (Marigold, Alum, Copper Sulphate, Stannous Chloride Ferrous Sulphate, potassium dichromate) 

   

 

 

                 

                   
Fig: 5                                                                     Fig: 6 

 

                     Figures 5-6 : Silk samples dyed with Marigold Flower extract using different mordants 

              (Marigold, Alum,  Copper Sulphate, ,Stannous Chloride , pottassium dicromate   Ferrous  Sulphate) 
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     Fig:7 K/S values of Cotton fabric dyed with Marigold Flower extract with different Mordants 

 

 

 

 

 
 

 

             Fig: 8. K/S values of silk fabric dyed with Marigold Flower extract with  different  Mordants 
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Table 1: L*, a*and  b* values of cotton/Silk  fabric dyed with Marigold  Flower  with  different Mordants 

 

S.No.

. 

Common 

Name 

 

Mordant  

 

L* a* b* 

Cotton Silk Cotton Silk Cotton Silk 

1. Genda Marigold Flower 

 

50.72 57.35 5.82 3.91 42.04 34.70 

2. Alum Aluminium sulphate 

Al(SO₄)₂ 

60.45 62.24 5.42 7.38 50.56 54.12 

3. Iron Ferrous Sulphate  

(Feso4) 

42.48 45.64 4.40 3.77 12.20 29.24 

4. Copper Copper Sulphate  

(Cuso4) 

50.42 52.34 4.22 2.80 36.42 44.20 

5 Tin Stannous Chloride  

(Sncl2) 

63032 68.10 10.04 14.62 48.50 63.29 

6. Chrome PotassiumDichromate 

(K2Cr2O7) 

50.65 55.23 12.20 9.81 40.32 36.42 
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