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ABSTRACT

In the early 21 century the market for natural dye in fashion ingyi®xperiencing a renaissance. The greater
part of natural dyes are vegetable dye obtainednfflant source but there are dyes also obtainethfiesects e.g. Lac
Dye. They can also produce different shades ofrc®loe present review paper provides an overview darial of Lac
and Lac dye.
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INTRODUCTION

Dyeing is an ancient art as well as modern comgptggnce. Primitive people have been endeavoriragitbcolor
to the world around them. Primitive dyeing techmigacludes stamping plants to fabric or rubbingsbrad plant pigments
on to the cloth. They used natural matter to skadies, decorate shells and feathers and also td {heir story on the
walls of ancient caves. Lac dye is obtained fromireect Coccus laccae, found on the twigs of aertiage native to
Southeast Asia. The insect produces a resin kneastieklac. Lac dye is based on anthraquinoid gfstructure and
composed of laccaic acid and erythrolaccin. Laceaid is a water soluble compound whereas erytbecolais water
insoluble. During the extraction of lac dye, thecammt of dye depends on the percentage of laccadcpaesent in stick lac
(Gupta and Prasad1993). The insect laagcifer laccaor Kerria lacca belongs to family Lacciferidae. Lac insect
is soft-bodied, round tiny creature, which commdts life cycle on host plants within six montBauring the life cycle, it

secretes reddish brown gelatinous substance atberfttanches of host plants, which gives sticklac.

Lac dye is acidic in nature, soluble in water atigeo solvents such as methyl alcohol, amyl alcohogtone,
acetic acid, formic acid, but insoluble in ethenlotoform and benzene. Since lac dye is acidicature can safely be

applied to protein substrates such as wool, sill, @her animal hair.
Lac Production

India is the leading lac producer, with an annuadpction of over 20,000 tons (Sharma et al., 2@G0®) 75 per
cent of it is exported to over hundred countriesnigain processed and semi-processed forms. Lacemaksignificant
contribution to the foreign exchange earnings ef¢buntry. During the year 2004-05, India earnddra@ign exchange to
the tune of Rs 165 crores from Lac. Lac cultivatims a potential for generating employment for boén and women.
Lac cultivation is being carried by all types ofrfeer i.e. marginal, small farmers and big farm@&itse lac production in
India is mainly restricted to the states of Chikgtirh, Jharkhand, Madhya Pradesh, West Bengal, rislstitsa, Orissa,
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besides a few others (Sharma et al., 2006). Ckbatth state ranks first in the production of ladridia followed by
Jharkhand (Khobragade et al., 2012). Madhya Praddkke third largest producer of lac in the countr

Extraction of Lac Dye

Indian Lac research Institue (2006) presented @& ot lac dye entitled “Lac dye-A potential materiat
proteinous fibers.” Lac dye is important by- protof lac industry; when stick lac is crushed arashed with water,
the water-soluble dye nearly 1.0 per cent dissadvesis thrown off as a lac effluent. A study datit“Reclamation of lac
dye from lac effluents” was carried out by Ghaghal. (1964). Powdered stick lac sludge (1 kg) was thghbu mixed
with the required amount of powdered borax (100eg@P@nd a little water (200-230 ml), left overnigior ageing.
Thereafter, sufficient water was added to makené per cent borax solution and stirred for an hdben 5 ml of glacial
acetic acid was added with stirring, than the ctetgd matter and other suspended impurities amvatl to settle.
After about 2 hours the clear liquid was acidifieith 50 per cent sulphuric acid. The precipitatad ye was again
filtered through cloth and sun-dried or dried istaam-heated stainless steel vessel. The dry maspewdered which

contain 70-75 per cent dye.

Prasad and Agarwal (1989) presented a paper oectryes-An industrial perspective” in the compendiof
the first national seminar on natural dyes at Lwekn The crushed stick lac was washed thoroughhh wvater.
The solution was allowed to settle, and the sugantdiquid is taken off. The PH of the solutionsMarought to 8 by
addition of caustic soda and then treated withigalcchloride (with agitation). The precipitated dyes filtered and
washed to make it free from impurities. Patilal. (1996) conducted a study on “Natural dyes: classion, extraction
and fastness properties.” Lac dye can be obtaine@xtracting stick lac with water and sodium cardgensolution
followed by precipitating with lime. Patra (199&rded out an experiment on “Potential of lac dy@titk lac was crushed
into pieces, wetted with water and kept overnigtite wet pieces of stick lac were churned. The wstduble dye is

driven out during churning. The solution was fiftdr and the extracted dye was found to be 50 fwe®&:nt pure.
Chemistry of Lac Dye

Paul et al. (1996) conducted a study on “Natural dyes: classiibn, extraction and fastness properties.” Lac
contains water-soluble red dye, laccaic acid aaliaéind spirit soluble yellow dye, erythrolaccirhellaccaic acid obtained
is the mixture of several closely related coloringtters. The crude dye is fractionated by colummmiatography into
five fractions, designated as laccaic acid A,B,Caldd E respectively, of which A and B are the majonstituents.
Laccaic acid A contains 2.5% nitrogen and has tbkeoular formula C26 H19 NO12. Laccaic acid B hasitrogen and
its molecular formula is C24 H16 O12. It is chaeaizted as alcohol corresponding to laccaic acigvdere -OHreplaces -
NHCOCH3. Laccaic acid C, crystallized from methaisthe first naturally occurring anthraquinonetriges an amino
acid side chain. Laccaic acid D has the molecuwdamiéila of C16 H1007, is found identical with xarkkomisic acid.
Laccaic acid E is found to be deacetyl laccaic a&idAn experiment has been carried out by Patré®d&)l%®ntitled
“Potential of lac dye”. Lac contains water-solubdel dye laccaic acid,alkali and spirit soluble gelldye erythrolaccin.
Laccaic acid responsible for dyeing is a hydroxtheaquinone carboxylic acid. Lac dye is acidic aure and is generally
present as its sodium/potassium salts, which anept=iely soluble in cold water. On the other hathd, pure dye is

sparingly soluble in cold water but highly solubieboiling water.
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Dyeing of Lac Dye

The study on “Lac as a natural dye” was carriedbyuAgrwal (1997). Lac dye is acidic in nature raedbove
23’C.Dissolves 50 to 55 per cent and 98 to 99 perioeruld water and boiling alcohol respectively. iimestigation was
carried out by Patra (1998) on “Potential of lace'dySilk yarn was mordanted with 2 to 5 per centrdants.
Dye bath was prepared with the M.L. ratio of 1:3@d dyed for an hour at boiling temperature in iacabndition.
A little solution of myrobalanTerminalia chebulawas added during dyeing to the dye bath to aehgreater fastness.

pH of the dye bath was maintained by addition ofléuantities of acetic acid.

Gupta and Prasad (1993) conducted a study on “aeAdpotential material for coloring food and priotaus
fibers.” Lac dye is non-toxic, soluble in methytahol, amyl alcohol, acetone, acetic acid and foragid but insoluble in
ether, chloroform, and benzene. It dissolves slawlgthyl alcohol. The aqueous solution is orarggtwvhereas alkaline
solution is reddish violet. It also dissolves inncentrated, sulphuric acid with a beautiful carmirezl color.
Lac dye in general, is applied on mulberry silki &n attempt on tasar silk was made by Ghetshl. (2001) and studied
“Application of lac dye on tasar silk.” The dye bavas prepared by maintaining the MLR 1:70 at 60-C0temperature
for 60 minutes. Indian Lac Research Institute (30€&nducted a study on “Lac dye-a potential maltdda porinous
fibers.” The stock solution of 1 per cent dye waspared and filtered through cloth. The dye sotutias added to the
common salt solution (15 parts on the weight of thaterial and 50-60 parts iron free water) in the dath.
The acidic PH was maintained by adding either aaatid or sulphuric acid and the scoured sampleentered into a dye
bath. The bath is heated slowly to boiling in 15mtés and maintained this temperature for an Hdordant was then
added to the dye bath to obtain desired shade.

Assessment of Lac Dye

Kariyappaet al. (2006) worked on “Processing of eri cocoon in raginning to produce quality spun silk yarn
and its characterization”. The red eri spun silknyahen dyed with lac dye, showed better dye uptakth excellent

wash, perspiration and rubbing fastness properties.

Kongkachuichaet al. (2001) made an investigation in Thailand “Studiasdgeing silk yarn with lac dye: effect
of mordants and dyeing conditions”. Experimentsenearried out to study the effects of dyeing terapge and time on
breaking strength of dyed silk. It is found thatethg temperature and dyeing time have slightly ciéfeé the breaking
strength, whereas mordanting methods did not shevsignificant effect on breaking strength of dgdldl yarn. Gostet
al. (2001) conducted an experiment on “Applicationaaf lye on tasar silk”. The wash fastness of predanied samples
ranged from 4 to 5. The sample dyed with mordantias given the wash fastness at the range 043 &ngh (2000)
conducted a study on “Natural dyes: The pros anmts.cm general natural dyes have low fastnessgta ind washing.
If innovative methods are used, their potential rhayfully tapped. Mordant was more important thiam dlye itself in
determining the light fastness of colored textilRed natural dyes are mostly stable to light anshivey, but the choice of
mordant may in some cases affects the wash fastdesmgmleet al(2000) in the article “Color fastness of are cahyg in
acidic pH” revealed that arecanut dyed silk samplesmordanted with 1 per cent potassium dichroraate5 per cent
potash alum gave better results for washing, rubbiand perspiration. Among all the samples
simultaneously mordanted with 1 per cent conceptraif potassium dichromate produced excellentltes$or all the four

agencies in acidic media. The sample post mordantéth 1 per cent copper sulphate and potassium
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dichromate exhibited excellent color fastness to figencies light wash, perspiration and rubbinggcidic media.
CONCLUSIONS

The scenario of natural dyeing is gradually maktagvay in the global market and the productiorod-friendly
naturally dyed textiles itself is a boon to save #&mvironment from hazardous synthetic dyes. Fasting inexpensive
synthetic dyes stand as a big question before alatlyes. But, the non-toxic, non-carcinogenic amw-iendly
characteristics of natural dyes made its own wagaeh the hearts of health-conscious consumerze@aturally dyed
textiles shall help the entrepreneurs to take igpwénture. Though natural dyes are not as brilleensynthetic dyes but
are in variably usual. Lac dye is an ancient dyldia known from Atharuaveda produce unique shéaes light pink to
dark red can be widely applied in the field of aghamade-ups, and household furnishings. Thusiskje limit to
produce endless shades from natural dyes. Lacsdgee of the insect dyes. History of lac dates kackedic period.
Atharuaveda gives a brief account of lac insectsitmmedicinal values. The Vinaya texts of Budtthaso describe the
extraction method of lac dye and its applicatiohin@se knew the art of dyeing with lac dye aboG@ears ago and was
extensively employed for dyeing silk to impart atractive lustrous red color (Agarwal, 1997). Irder to satisfy the

demand of green-minded consumers, the lac dyeisdfer alternative for dyeing with natural dyes.
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