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ABSTRACT

The main aim of the study is to use natural morslantimprove the colour fastness of the naturalsdpetandem
with environment and reproducible methods. To agdmm the formulated objective, experiments in easi

proportions with the natural dyes and natural mantiato achieve the colour fastness and visual ictipe of the
dyed samples and analyzing the colour fastness tsig standards were planned . During the tady, it was
experiential that pre mordanting method is mostati¥e in achieving colour shades and colour fas$niman the
post and simultaneous mordanting method. Comparativdy was conducted between the three mordartiases
of colour change, colour (Light, wash and perapion) fastness, depth of shade dye. Lodhra shaxedllent
colour fastness and also allows the dyes to shewehl colours, whereas pomegranate and myrobatarers up
the dye's colour with their natural colour. Pomegade displays excellent anti bacterial activity nhilne other two
mordants. While conducting the study it was alsseoved that the effluent generated from this whobdeess is not
harmful and can be used for farming /gardening \attéis. The water used for dyeing and mordanting be

reused by simple steps of recycling. The studyeatidates natural dyeing with natural mordantingtheoal is an

excellent example for conserving environment ykt tbcolour the cotton fabric with various shades.

Keywords: Acrea Nut, Natural mordants, Colour fastnessjlaaterial and Eco friendly.

INTRODUCTION

The dyeing came into existence from ancient timiégre is no written evidence in form of paper ivésy difficult
to know the exact date or years of its inceptioarily excavation clay tablets were found dated 2B@D. which
prove the presence of dyers and weavers. Earliégeémrecords of using dyes was found in Chinad&605 B.C.
To make fabrics colourful they did tried variet@fsnatural materials for dyeing.

The natural dyes such as indigo and madder weré taséextile materials were found in Roman gravasnd
middle of 2nd and 3rd century. the manuscripts omR and Greek mention the dyeing and its use butado
disclose the dyeing processes. In Egyptian tombscgwith different colours were exhibited. The mmay cloths
were dyed yellow by treating the fabrics with saffer natural dye or by mineral colour. The coloxiracted from
the insect body was applied on fabric and treatiél nvetallic hydroxide of obtain red colour. Indigges were also
in use. India was the first to develop red and amur with madder and indigo respectively. Iniant times,
vegetable dyes with tannic acid were commonly used.

In early 5th century A.D. purple coloured fabriceres used by Byzantium royal people for mourning é&rid

coloured fabric was forbidden for common peopleChinese manuscripts there is mention of batikwaex prints
in late 7th century. In 9th century the first medikassociation of craftsmen was established irog@ir In 12th

Scholars Research Library



Hemalatha Jain et al Arch. Appl. Sci. Res., 2016, 8 (8):1-7

century the dyeing flourished and new colours wevented. In 13th to 17th century there was vastwjn of new
equipments and colours throughout the world.

Many dyes were manufactured from coal tar in mithX®ntury by Mauveine. Till the 19th century dyezBed on
the natural sources for dyeing. During late 19thteey William Henry Perkin discovered lavender dyeeidentally
produced artificially from coal tar and this wa® tfirst step towards the decline of natural dyeatukal colours
play a vital role from ancient times in commer@all household use. The invention of synthetic @dy®bits simple
way to use, cheaper in cost compared to natured, d3@sy storage and good colour yield had downfafiatural
dyes.

Using of waste to extract colour and utilize foe ttlyeing of new fabric is a kind of recycling whishnot only
helping the environment but also promotes natuindJ a vegetable waste to extract colour not oivegthe
colour yield but also saves the environment fromhhzards waste produced from the synthetic cal@ims use of
food waste is a small step towards saving the enmient and going back to the ancient times whdr¢hake
products were used.

Exhaustive work was carried out to find substittde myrobalan (harda)[16],[20]. the researcher fbian new
vegetable origin to achieve the colour value of fddgric with comparable cost in pomegranate rindcWigives
comparable or 5 - 10% more colour value ie. despade on the fabric and is commercially availablaliundance
in the market. Pomegranate rind is about 50% chetifam myrobalan. it is found that apart from slsadée
fastness properties obtained were equal to thesg¢ett with myrobalan. It also produces differergshoot possible
by myrobalan. As pomegranate rind is a vegetablstayaommercially available in abundance and hadigimal
value like myrobalan, it can be used as a substfartsustainable source of vegetable mordant.

The symplocos bark were used as mordants for tiadural red dye process in Indonesia. But it ifaift to sustain
the traditional craft because harvesting of symmobark is unsustainable. Bebali foundation hasnpted the
symplocos leaves to be used instead of bark throlgtresearch conducted by Royal Botanical Garaem&ew
(2002) proves that symplocos racemosa have highirtacontent and gives very good fastness propedges
mordants. It was found through research symploaosmosa leaves gave brilliant effect on protein @eillilosic
fibres (Maiwa & Bebali foundation).

In the present investigation an attempt has beater@moptimize the dyeing condition of some natadbrants on
bamboo and cotton fabrics. The chief reason ofistathe study was to make use of onion peels warehavailable
in abundance but not used. Various factors likegbtthe dyebath, dyeing temperature and time, canagéon of
dye used were considered to standardize the dyeindition. The preliminary examination showed tla¢unal dye
obtained from areca nut produced good colours matiiral mordants on cotton fabrics.

MATERIALSAND METHODS
2.1. Selection of Fabric
Cellulosic fibers was selected for the study, &séhfabrics are eco friendly natural fibers ande girilliant shades

with selected dye.

2.1.1.Material:
» Natural dyes: Areca NBetel nut) were procured in liquid forrmHogary from betel nut supplier in Hubli.
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The areca catechu nut dye liquid is processedlioviing steps:
» Plucking: The bunches of arecanut appear neaotheltse to leaves. Climbing up an area palm anckpig the

bunches is considered to be a special art anditpetm It is a practice that climber will test tiats whether it has
matured or not before cutting the bunches. Hellsttas "konegowda" in local language
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» Dehusking: The next process is that of husking eumihg. Trained women coolies are employed for mgk
which they do it with help of ironed sharp knife ialn is fixed on wooden piece. Incase of tendered, rwsking
process is taken soon after harvest within 4 déjisis delayed quality suffer.

» Boiling: The tender nuts are boiled soon after hinsking in copper vessel for about a couple of fiowhile
boiling the nuts, the most common used in theidiss that when the nuts loosen the eye. It ippsspd to be fully
boiled. In order, to improve the colour and quadif nuts barks of teak tree, lime and betel Isafdded. When the
nuts are fully boiled, they are taken out from Wessel by means of perforated spoon and pouredria basket.
This process requires lot of firewood while boiling

» Colouring Nuts: After the boiling of arecanut inpgeer vessel, the water remained in the vesseltisvasted, in

fact, it is reboiled for couple of hours and littlack liquid is prepared, and now it is calledriamor Chogaru. The
sorted and graded tender nuts are soaked or ciwateid tannin to get a glossy and attractive rpdesrance. This
process is called colouring. Alkali and wood flomas added at 1.5 parts and 5 parts added to 1@ gfasolid

chogaru diluted with 250 parts of water and givesdyadhesive combination for a red dye could bpare for the
nut and could be used for dying cloths and ropkofrgood quality can be manufactured from the imureanests.
when the consistency of the water is thicker pagked in dark containers and the remain of thadigs further

dried in the pit and used as areca dust. The ahestas sold for pan masala.

» Tannin Mordants: The natural dyes are either adj@avhich requires mordants or substantive whicksdoot
require mordants. Tannin is an astringent vegetpldeluct found in a wide variety of plant parts lsws bark,
wood, fruits, fruits pods, leaves, roots and plaits. Tannins are defined as naturally availglyphenolic water
soluble compounds of high molecular weight (50080@ontains phenolic hrdroxyl groups to facilitatiective
crosslinks between proteins and other macro-madsgdif]. Myrobalan is the fruit of trees such asniiealia
Chebula and Myrobolanus Chebula. Myrobalan wasyyed from the ayurvedic clinic in powder form aaste in
Hubli market.

OH O

The peel of the fruit has bulk of tannin is knows ellagitannic or ellagic acid containing 58-60 46 Weight
tannins. Myrobalan are very rich in hydrolysablenias. Myrobalan contains a yellowish brown colagrimatter
when used on textiles is a good substitute foritaacid.

The dual use of pomegranate for dyeing with or eithmordant was known by two ancient Middle Eastern
civilisations. All the recipes for greens in an it treatise dating from the Mughal period, the ItasKhulasatul
Mujarrebat, include pomegranate rind, used eitmeit® own or with other yellow dyes or with oth@anhin rich
plants (pistacia galls, cutch or myrobalan)[11].Bgnanate rinds are rich in tannin and are very gooddants to
obtain the shade of brown, grey and black shadies.tannins are complex polyhydric phenols of highleular
weight has large molecules and have good affimtycEllulosic and protein fibres resulting in hiight and wash
fastness.
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Pomegranate rind were procured from Hubli markéte Bried rind were pounded in powdered form by hand
pounding in Gajendragarh village.

Symplocaceae genus there are about 250 specigspfozos[10].

Lodh plant is used as great source for ayurvedidicimees for ages in India dating from end of thedieperiod
(1000-500 B.C.)[16]. The leaves have a high aluammicontent (13%-more than 27% of the weight of ashe
present in the plants in the form of oxalate otréé¢. Lodh leaves when dried changes naturalngcedour to
yellow. This yellow leaves are rich source of tanf#5-60%).

Lodh leaves were procured from Agumbe rain forastiny condition. And the dry leaves were hand p@ahoh
powdered form in Gajendragarh village.

» Yarns: Cotton yarns were procured from Cooperataety in Gadag district. Yarns with 2/20's, 2/483s, 20s
and 40s were procured. As determined during pt@teshe fabrics were wound into samples weighia§.02 g

for pre-mordanting and dyeing. At least 30 samplese wound from each dyeing according to AATCC Test
Methods 16-2014 and 61-2014, with the specimen® wefected randomly from different bobbins of 26snt
(AATCC, 2014). The calculated sample sizes not oalpwed for level mordanting and dyeing, but they
accommodated the specifications and replicatiogsired of specimens for subsequent colour fastteelght and
laundering tests.

2.1.2. Mordanting:
The powdered mordants were packed in a mesh caftith pouch according to the concentrations of gach
Pomegranate 8% &10%, Myrobalan 10% &15% and Lod¥ 2650%.

The yarns were randomly assigned to one of thexgperimental treatments, representing three moagenits. The
packed cotton pouches along with the heated watgrr@maining 180 ml of water were inserted in theisters
along with Each 7 g sample was mordanted indidiguAn Launder-O-meter was used for mordantingtsure
accurate timing and consistent temperature anatagit The machine rotates the samples in clossdless steel
canisters in a thermostatically controlled watehba

Approximately 30 minutes before mordanting, the Bamples were soaked in water to wet out the ilweensure
more even uptake and dyeing. Liquor ratio usednfordanting was 1:40. The mordant was pre-dissalvd®0 ml
of boiling water. Then the remaining 180 ml of was¢ 25°C (77°F) was added to cool the mordanttswiuo
approximately 30°C (86°F). The solutions were stirvhen the boiling water was added, and agaim #féecool
water was added. The solutions were poured intsteanfollowed by the wetted out sample that hadrbsqueezed
to remove excess water. Each canister was closedraken by hand 4-6 times to begin the agitationgss.

They were then loaded into the machine for thdain@0-minute cycle. During this time, the temparat was
increased from 25°C (77°F) to 80°C (179°F). Aft€ @inutes, the machine lid was opened and the dvam
turned open for a few minutes while half of the evatas allowed to drain out. With the heat turnédtbe cold

water valve in the Launder-O-meter was turned ahtaen the machine was turned on again for 20 reguathile

cold water entered and water continued to drain\Witen the temperature in the water reservoir entliee machine
decreased to 25°C (77°F), the canisters were uathaahd the samples were removed.

The samples were rinsed under a water faucet bgt Fen30 seconds, then squeezed and twisted thbhpug

remove excess water. The samples were soaked ar feat approximately 25 minutes while the canisterse
washed and prepared for dyeing.
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2.1.3. Dyeing: In order to reduce mixing errorshiita specific type and concentration treatment lioation,
stock dye solutions were prepared as for dyeingvitidal samples. Betel nut already in liquid formrasvused
directly as a dye stock.

Tableno. 1: Mordanting and Dyeing Details

TableNo. 4 M ordanting Details Dyeing with Betel Nut
Mordant Concentration | MLR | Temp [ Duration | 10% | 20% [ 30% [ 40%
Control No mor dant 1:40 80 120
8% 1:40 80 120
Har da/ Myrobalan 15% 140 | 80 120 MLR - 1:20,
Anar/ Pomear anate 8% 1:40 80 120 Temp - 96c,
9 10% 140 | 80 120 Duration 120minutes
25% 1:20 80 120
Lodh/Lodhra 50% 120 80 120

To dye the pre-mordanted fabric samples, 280 milyaf solution was poured into individual Launder-@ten
canisters, followed by the wetted out, pre-mordausi@mple.

The canisters were shaken by hand 4-6 times tolibgiagitation process. They were then loadedthmd.aunder-
O-meter for the initial 9- minute cycle where tleenperature was raised from 25°C (77°F) to 80°C (&Y. QAfter

90 minutes, the machine lid was opened and the avas turned on until half of the water had drainat With the
heat turned off, the cold water valve was thenddran, and the machine was turned on again forigQtes while
cold water entered and water continued to drain\Wlten the temperature decreased to 25°C (77°€)cdhisters
were removed, and the samples were taken out.

The samples were rinsed under a water faucet bgt Fen30 seconds, then squeezed and twisted thbhpug
remove excess water. The samples were soaked ar ¥eat approximately 25 minutes while the canisterse
washed and prepared for dyeing.

2.1.5. Colour Fastness Tests

2.1.5.1. Light Fastness: The dyed samples weredasting AATCC method 16-2014, using Xenon - ancpat a
temperature 63+%C and relative humidity 30+5%.

2.1.5.2. Wash Fastness: The dyed samples wered tesiag AATCC method 61- 2014, Test no 2A, using
laundrometer at a temperature of 49

2.1.5.3. Colour Evaluation:

2.1.5.3.1.Colour Change: Color change in the dypdcimens was assessed following AATCC Evaluation
Procedure 1, Gray Scale for Color Change (AATCC,40The assessment was done visually by compéhniiag
amount of colour change between the control ancepwsed specimens against the steps on the Gedg foc
Color Change.

2.1.5.3.2.Staining: Staining of the undyed mulgfifabric No. 1 in the colourfastness to launderiegt was
evaluated according to AATCC Evaluation Procedu2®@7, Gray Scale for Staining (AATCC, 2009).

2.1.5.3.3.Comparison of Colour Parameters in DypdcBnens: The colour differences in the pre- anst-pest

specimens were assessed using AATCC EvaluatioreBuoe 9-2007, Visual Assessment of Color Differsnog
Textiles.

2.1.5.3.4.Anti bacterial: For the antibacterial dstu five bacterial pathogens E. Coli, B. CereusSubtilis,
Staphylococuss aureus, K. Pneumoniae were useegersthe possible antimicrobial activity of mordaand dyes.

RESULTSAND DISCUSSION
Selection of dye material: The areca nut on cotton showed a shades of braividd poor color fastness. The
mordanted cotton showed range of deep browns. dttercmordanted with lodh showed excellent colstriass in

comparison to myrobalan and pomegranate rind.

Optimization of Different Variables of Dyeing Condition: This part of study included the visual evaluatafn
samples on the criteria of luster, evenness of dgpth of shade and overall appearance by a pajedges. The
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natural mordants usually over power the dye colghich can be seen in myrobalan and pomegranate Tl lodh
mordants allows the dye to give true colour todbton fabric.

The optimum concentration of dye material: The optimum concentration of dye material wasiedriout by
heating 65 — 70°C at varying concentration of dyatearal (10%, 20%, 30% & 40%) for 120 minutes. Byual

inspection by panel of judges, on basis of lustré depth of shade. The best shades were obtainedihy areca

nut using lodh mordanted cotton gave good coloeidyi

Optimum Time for Dyeing: In order to find the optimum time for dyeing thettom samples were dyed for
different timing (30, 60, 90 and 120 min.). On thasis of visual inspection 60 min. time was sebkbdte dyeing,
which provided best shades.

Method of Mordanting: Dyeing of cotton fabric with acrea nut was carrged in the presence of natural mordant,
following three different methods, namely pre-manilag, post mordanting and simultaneous mordantigt. of
three methods of mordanting, it was found that bkeatles of colour were obtained by Pre-mordantiethad.

Colour Fastness to Light and Washing: The colour fastness to light and washing for cogamples dyed with

onion peel dye in absence and presence of mordpagant.

Anti bacterial: In this study, five different bacteria were usedstreen the possible antimicrobial activity of
mordants and dye. Samples mordanted with pomegraimat showed excellent anti bacterial activity é&sivwas
seen in lodh mordanted samples.

Tableno. 2 Colour Evaluation Acrea nut dyed samples

%

. Comparison
Acrea Nut Colour Change Staining of ColoufParameter

Mordant Concentration LQR Temp Duratio 300 40% 50%60% | 30% | 40%] 50% 609 30% 40% 50f 60

Control No mordant 1:40 80 120 2 2 2 2| 2 p y p Sifade
Harda/ 8% 1:40 80 120 3 3 3 3 3 3 3 3 3 3 3 3
Myrobalan 15% 1:40 80 120 5 5 5 5 4 4 4 4 5 5 g i
Anar/ 8% 1:40 80 120 3 3 3 3 3 3 3 3 3 3 3 3
Pomegranate 10% 1:40 80 120 4 4 4 4 4 4 4 4 5| 5 E 9
Lodh/ Lodhra 25% 1:20 80 120 4 4 4 4 4 4 4 4 3 3 3 3
50% 1:20 80 120 5 5 5 5 5 5 5 5 5 5 g g

Table no.3 Comparison of Antibacterial acitivity

Sr.No Bacterial Culture MTCC No Pomegranate RindMyrobalan | Lodh
1 E. Coli 739 21 18 12
2 B. Cereus 1307 25 22 16
3 B.Subtilis 6910 20 20 17
4 Staphylococuss aureus 7405 26 22 15
5 K. Pneumoniae | 7028 21 22 12

CONCLUSION

with various mordants dyed with Acrea Nut

The experiments prove that acrea nut dye has 50460%n content in dry state but on dyeing on cottgthout
mordant showed poor colour fastness. There is oéatrdant for improve colour fastness while dyeiwith acrea
nut. The best shades were obtained by using Amutéavith pre mordanting with lodh. Lodh showed dbare

colour fastness and also allows the dyes to shewdal colours, whereas pomegranate and myrobalarsup the

dye's colour with their natural colour. Pomegrardisplays excellent anti bacterial activity thanrofyalan. Lodh

exhibited poor anti bacterial activity than theetiwo mordants. While conducting the study it \aés® observed

that the effluent generated from this whole proées®t harmful and can be used for farming /gairtgactivities.
The water used for dyeing and mordanting can bse by simple steps of recycling. The study auitaties
natural dyeing with natural mordanting method isexaellent example for conserving environment yae do

colour the cotton fabric with various shades.
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