Available online at www.pelagiar esear chlibrary.com

4 4 ~ i i

. KRR Pelagia Research Library
' — Advancesin Applied Science Research, 2012, 3 (1):156-161

Library

Library
I SSN: 0976-8610
CODEN (USA): AASRFC

Extraction of Natural Dye from Saffron Flower Waste and its Application on
Pashminafabric

A.S. M.Raja*’, P. K. Pareek’, D. B. Shakyawar®, Sarfaraz. A. Wani? F. A. Nehvi® and Asif H. Sofi?

'Division of Textile Manufacture and Textile Chemyis€entral Sheep and Wool Research Institute,
Avikanagar, Rajasthan, India
Sher-e- Kashmir University of Agricultural Scierared Technology of Kashmir, Srinagar, India

ABSTRACT

After harvesting the stigma from saffron floweg thetal part of the flower, which is violet in cotpis thrown as a
waste. Pashmina shawl is a very delicate matena eequires mild chemical treatments for dyeingthe present
study, an attempt has been made to utilize thd pet& of the saffron flower to extract dye for dipption on the
Pashmina shawl. The saffron flower waste was daied ground into powder form. The natural dye wasaeted
by aqueous method at boiling conditions. The eitraeere then applied on Pashmina wool at two dsffierpH
namely pH 4-5 and pH 7-8 with and without the ugenordant. The results showed that saffron floweste
extracts was able to dye the Pashmina shawl satsfity with very good washing and light fastnesepgerties. It
is also proposed to give an alkaline detergenttiremt after dyeing to avoid tone variation of dyalric. Saffron
flower extract dyed fabric at acidic pH without rdant showed zone of inhibition for the growth again
Staphylococcus aureus.
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INTRODUCTION

Saffron is a perennial plant with the botanical pashCrocus Sativudinn belongs tdridaceae In Sanskrit, it is
named aKeshara, Kunkuma, Aruna, AsemdAsrikaand in Hindi it is called agaffran and KesarThis plant is
cultivated in Jammu & Kashmir and Himachal Pradfestthe production of flowers. A spice made frame tried
stigma of the flowers is considered as the worltigst expensive spice. The spice has culinary andicmal
properties [1]. The red stigma of the flower isvested in the morning when the flowers are operm ddilected
stigma is then dried and converted into powder.r@pimnately 1 kg of flower is required to producegl@f dried
saffron spice. After harvesting the stigma fronfreaf flower, the petal part of the flower whichvi®let in colour is
thrown as a waste. In present study, an attempbéeas made to utilize the petal part of the safftower which is
considered as a waste to extract dye for applicaiio Pashmina. The utilization of the saffron flosvevaste will
add the value to the saffron growers. The Pashminigzh is the costliest fibre [2] also require valaddition
through dyeing using natural colour. Hence, ittterapted to dye the Pashmina shawl using the dyrac&d from
saffron flower. In this study, attempts have als®i made to the see anti microbial properties fifosadyed
Pashmina fabric.
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MATERIALSAND METHODS

Collection of Flowers
The saffron flower after harvesting their stigmasveallected from Srinagar, Jammu & Kashmir. Thevéos were
dried in shadow and then ground in to powder ukibgnodel grinding machine.

Extraction of Dye
The 100g of powder was soaked in 2 liters of watet left for overnight. Then, the extract was lbiler 1 hr to
get a water soluble dye solution. The extract Weeséd and used as such for dyeing of Pashminalsha

Pashmina Shawl

The shawl used for present study was made of pamd Bpun Pashmina yarn with ends/inch-55 and picks66.
The areal density of shawl fabric was 95 g/ the shawl was mild scoured using 0.5% non-ioeiedyent before
dyeing.

Dyeing and M ordanting
The dyeing of Pashmina fabric with saffron flow&tract was carried out in two different pH conditio In the first
method, the dyeing was conducted at pH 4-5 anddghend at pH 7-8 using the following recipe.

Dye 5%

Acetic acid 3 gpl (Method I)
Sodium carbonate 2 gpl ( Method I1)
Temperature 85°C

MLR 1:30

Time 1hr

All the dyeing experiments were carried out by extmn method in a water bath, keeping materidigtoor ratio

to 1:30 as per the standard procedure [3]. TheredoBashmina shawl was introduced into dye batkagtng 5%

dye at room temperature and temperature was irenldas85°C with gentle stirring. The dyeing wasitleentinued
for one hour. The mordanting with different saliz: \Aluminum sulphate, Stannous chloride and Fesrsuiphate
of 3% concentration was carried out in the samb b&er exhaustion of the dye. The temperaturdefitath was
allowed to cool below 50°C and the mordant soluté83% concentration on the weight of the matesiak added
to the bath. The temperature was then raised t€ @bt dyeing continued for another one hour. Afterdanting,
the samples were taken out of the bath and thotpwgdshed with water, followed by washing with dgnt.

Colorimetric and K/Svalue

The colorimetric values of dyed samplegre evaluated using a JAYPAK4802 Colour matchiggtesn (Jay
Instruments Ltd, Mumbai, India) at D65 illuminaféd® observer. The L*, a* and b* of dyed materials wshadied
with the help of Computer Colour Matching Softwfdé Colour strength values (K/S) were calculatédhe dyed
shawls using the spectrophotometer as per stampdacgdure [5]. L* value indicates Lightness- Darksiéndex of
the sample. The L* value of pure white fabric i91The a* indicates Redness- Greeness index. lisd&sser than
zero, it is classified as greener in shade antefwalue more than zero, it is classified as reddere b* value
indicates Yellowness- Blueness index. If b* valess than zero, then it is classified as bluesifitie value more
than zero, it is classified as yellower.

Evaluation of Fastness Properties

The washing fastness of the dyed samples was egdl@s per standard procedure ISO 105-A02 [4]. lighe
fastness of the dyed material was determined u@ihgb Xe-1-S light fastness tester using standesdg@ure. For
both washing and light fastness the ratings arergivom 1 to 5. The fastness rating of 5 indicdleg the dyed
materials are possessing excellent fastness andtthg of 1 indicates that the fastness is veryrpo

Evaluation of Antimicrobial Efficacy

The antimicrobial efficacy of the saffron wastewker extract dyed pashmina fabric was determingidgu
qualitative Agar Diffusion Method (SN 195920) agstingram positive and gram negative bacteria viz.
Staphylococcus aurey$. aureuy and Escherichia coli(E.coli) respectively [6-8]. In this method, the evaluatio
was made on the basis of absence or presenceedfieah of bacteria in the contact zone under trexispen and the
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possible formation of a zone of inhibition aroure: ttest specimen. The area of inhibition zone in was a
measure of antimicrobial effectiveness.

RESULTSAND DISCUSSION

The aqueous extraction of saffron flower wasteiéddgd 12% colourant by aqueous extraction methbe. colour
of the extract is dark yellow. The aqueous extoddhe saffron flower dyed the Pashmina wool satdrily with
and without the use of mordants. The stigma of ghfron plant contains chemicals such as saffragrakcin,
crocetin, dimethylcrocetin and carotenoid [9-10heTpetal parts contain anthocyanidin and kaemfg@lonol).
The chemical structure of the saffron petal extiagiven in Fig.1. However, there is no detailedestigation on
the chemical constitution of the flower petals. Todour obtained on the Pashmina fabric using safttye extract
is given Table 2.

Pelargonidin Kaempferol
(Anthocyanidin) (Flavonol)
Purple Yellow

Colorimetric Coordinates of the Dyed M aterials

Dyed at Acidic pH

The colour coordinate values of the dyed fabricacdic pH are given in Table 1. The lightness latue of the
dyed fabrics were reduced after mordanting withofes sulphate and stannous chloride mordants . Hewehere
was no significant change in the L* value due ltaréanium sulphate mordanting. During mordantingg thatural
dyes present in the fabric formed coordinate bavittsthe metal ions and form insoluble complexdse Tormation
of dye-metal complexes alters the original colouthe dye generally to dark colours [11]. This was reason for
the reduction in lightness value of the mordantdati€s. From the results, it was evident that taersous chloride
and ferrous sulphate mordants darkened the origihatle produced on Pashmina fabric without mordBme.
change in shade in the aluminium sulphate mordeaatdd fabric was negligible. From the results, it was also
evident that L* value of the all the dyed fabricereased after washing with detergent. This maybated to
intensive complex formation between mordant andidaafter washing. The a* value of the dyed fabsithout
mordant showed that it was yellowish green in colothe a* value of the dyed samples was reduceer aft
mordanting with all mordants compared to dyed fabmvithout mordant. From the result, it was obsertleat
addition of mordants increased the greenness irathiécs. The increases in greenness were highatuiminium
sulphate and stannous chloride mordanted fabriogpaced to ferrous sulphate mordanted fabrics. Fhealue of
the dyed fabric indicated that the samples weresrgellower in tone. The aluminum sulphate and stasrchloride
mordanted fabrics were also more yellower in skaepared to dyed fabric without mordant. Howeee, ferrous
sulphate mordanted fabrics showed reduction iroyaless compared to other dyed fabrics. The flawbnolorant
present in the saffron flower extract which has pbéential to improve the yellowish hue after conate bonding
with AI**, Srf* may be the reason for more yellowness in the nmedifabric. There was no significant change in
the b* values among washed fabrics.

Dyed at Alkaline pH

The colour coordinate values of the dyed fabricalleline pH are also given in Table 1. The L* \ahf the dyed
fabrics showed that the fabrics were lighter inocolcompared to acidic pH dyed fabrics. The a* galindicated
that the dyed fabrics were slightly reddish in shadmpared greener shades of acidic pH dyed falHiowever,
the ferrous sulphate mordanted fabric was reddepiour. The b* values showed that in generaltal dyed and
mordanted fabrics were yellower in shade comparetidic pH dyed ones.
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K/SValue

K/S values of Pashmina fabric dyed with saffrom#o waste extract at acidic and alkaline pH arevshim Table 1
and Fig.1. The K/S value of dyed fabrics indicatesdye uptake of the fabrics. From the resultss, dbserved that
the dye uptake on pashmina at pH 4-5 was highempeaosd to the dye uptake at alkaline pH. The dyédida
showed 27%, 13%, 32% and 8% dye uptake in the filedc without mordant, aluminum sulphate mordanted
stannous chloride mordanted and ferrous sulphatedanted fabrics respectively compared to corresipgnd
alkaline pH dyed fabrics. In general, the K/S ealf the dyed fabrics decreased after detergenh.wise
reduction of K/S value also was higher in alkali€ dyed fabrics compared to acidic pH dyed fabrics.

Over all, it was observed that the saffron flowrtract dyed the Pashmina wool with bright greenistow and

green colours at acidic pH, compared to the dyégtg reddish brown shades at alkaline conditioowsdver, the
shade produced on Pashmina fabrics during acidichmthged to redder hue during washing with detérdgere

colour change was attributed to the presence dibaganidin in the saffron extract. The anthocyanihnstituents
has the inherent property of exhibiting bathochistiift due to the deprotonation of phenolic andogylic acid

groups present in the dye extracts when their phhgld from acidic to alkaline. Hence, it is veryportant to give
a soaping treatment for the saffron dyed pashnahéds at acidic pH to maintain the colour durisgge.

Fastness Properties

The light and washing fastness properties of dyetiraordanted fabrics at both acidic and alkalinegpéigiven in
Table-2. The washing fastness result showed thahaldyed samples of saffron extract in acidicditbon had

good to very good fastness properties on Pashrabricfwith and without the use of mordants wasrfglbetween
4 to 5. It is also observed that shades obtainedar only bright and attractive but also quite tasa large extent
for washing. The alkaline pH dyed samples showdg moderate washing fastness is falling betweém4 which

is satisfactory. The light fastness results wése tound good to very good in acidic conditionwétnd without the
use of mordants.

Antimicrobial Efficacy of Dyed Fabrics

The results of antimicrobial testing indicated thaffron flower extract dyed fabric at acidic pHtlvdut mordant
showed 20 mm of zone of inhibition agair&iaphylococcus aureusacterium The corresponding mordanted
samples as well as alkaline pH dyed fabrics didsimw any antimicrobial efficacy against b&taphylococcus
aureusas well a€scherichia coli

Table 1: Spectra of Pashmina shawl! using saffron colorant

S.No | Particulars [L* Ja* [b* [KIS
Saffron at pH 4-5

1 Without mordant 67.88 0.90 14.15 1.638

2 Washed sample 70.86 1.12 13|31 1.635
3 Aluminium sulphatg 67.85 -3.74 18.24 1.668

4 Washed 72.62 -2.72 20.97 1.60

5 Stannous chloride 64.77 -4.57 17[75 1.986
6 Washed 70.67 -2.74 21.85 1.780

7 Ferrous sulphate 60.21 0.58 1073 1.Y98
8 Washed 61.63 0.13 10.52 1.848

Saffron at pH 7-8

1 Without mordant 77.76 020 20.27 1.191
2 Washed sample 78.00 0.78 16/89 0.958
3 Aluminium sulphatg 77.78 -1.37 28.34 1.451
4 Washed 78.77 -2.30 17.83 0.8[72
5 Stannous chloride 77.66 0.81 26481 1.337
6 Washed 77.98 -0.38 22.%2 1.095
7 Ferrous sulphate 63.98 4.26 15/92 1.650
8 Washed 69.00 3.8 17.42 1.3P4
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Table 2: Colour and washing fastness properties of Pashmina shawl dyed with saffron flower

S.No | Particulars | Colour Obtained | Washing Fastness | Light Fastness
Acidic
1 Saffron Pale greenish yellow 4 3-4
2 Saffron +Aluminum sulphate Green 4-5 3-4
3 Saffron+ Stannous chloride Dark green 4-5 3-4
4 Saffron + Ferrous sulphate Dull green 4 3-4
Alkaline
1 Saffron Light yellow 3-4 3
2 Saffron +Aluminum sulphate  Yellow 3-4 3
3 Saffron+ Stannous chloride Bright yellow 3-4 3
4 Saffron + Ferrous sulphate Light brown 3-4 3
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Fig.1. K/S of Dyed and mordanted fabricsat acidic and alkaline pH
CONCLUSION

The saffron flower waste after harvesting stigma ba& used as dye to dye the Pashmina fabric. Thacéx
produced bright greenish yellow and green coloar®ashmina fabrics at acidic pH. The light and wagfastness

of saffron dyed Pashmina fabric at acidic conditicas satisfactory. The dyed pashmina fabric atie@H without
mordant was showed antimicrobial efficacy aga8tsiphylococcus aureuslence, this process can be considered as
a commercially viable process of dyeing Pashmitmida with antimicrobial efficacy. The process emted the
value of saffron as well as Pashmina wool fabrie do waste utilization and eco friendly dyeing withgiene
textiles point of view.

REFERENCES

[1] Negbie M,Saffron: Crocus sativus L. Medicinal and aromatiaris — industrial profilesHarwood Academic
Publishers, Amsterdan999.

[2] Raja A S M, Shakyawar D B, Pareek P K, Wani $néljan Journal of Small Ruminant011, 17(2), 203.

[3] Raja A S M, Thilagavathi GZoloration Technology2008, 124 (5), 285.

160
Pelagia Research Library



A.S.M.Rajaetal Adv. Appl. Sci. Res,, 2012, 3(1):156-161

[4] Kubelka P Journal of the Optical Society of Americal®54, 44 (4), 330.

[5] Jothi D,Autex Research Journ&008, 8 (2), 49.

[6] Thilagavathi G, Rajendrakumar K, Rajendrarrlian J. Fibre Text Re2005, 30, 431.

[7] Pareek D, Chaudhary, M, Pareek, P K, Ravi Kanta®hs, Pareek RPareek ADer Pharmacia Sinica2011,
2(1), 170.

[8] Pareek D, Chaudhary, M, Pareek, P K, Ravi Kanta®IG, Pareek ADer Chemica Sinic&010, 1(3), 22.

[9] Kakhlu, A H, Koocheki K A, Rashed M H, Nassiri I8affron production and processingcience Publishers,
Enfield, NH. USA,2006, pp 169.

[LO]Nehvi F A, Wani S ASaffron production in Jammu and Kashpn8KUAST-K, Srinagar2008, 269.

[11]Mathur J P, Bhandari C $)dian Journal of Fibre and Textile Resear2f01, 26, 432.

161
Pelagia Research Library



