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12. POTENTIAL OF INDIA INLAC PRODUCTION

1. INTRODUCTION:

Lac is aresinous exudation from the body of female scale insect. Since Vedic period, it
has been in usein India. Its earliest reference isfound in AthervaVeda. There, theinsect is
termed as ‘Laksha', and its habit and behaviour are described. The great Indian epic
‘Mahabharata’ also mentions a‘Laksha Griha', an inflammable house of lac, cunningly
constructed by ‘Kauravas' through their architect * Purocha for the purpose of burning their great
enemy ‘Pandavas’ alive.

The English word lac synonyms L akh in Hindi which itself is derivative of Sanskrit word
L aksh meaning alakh or hundred thousand. It would appear that Vedic people knew that the lac
Is obtained from numerous insects and must also know the biological and commercial aspects of
lac industry. It is also worth to mention that a laksh grihawould need alot of lac which could
only come from aflourishing lac industry in that period.

Since ancient times, Greeks and Romans were familiar with the use of lac. The cultivation
of lac insects has along history in Asia, with some suggestion that it is as old as 4000 yearsin
Chinawhere its cultivation accompanied the development of the silk industry.

Lac is Nature' s gift to mankind and the only known commercial resin of animal origin. It
is the hardened resin secreted by tiny lac insects belonging to a bug family. To produce 1 kg of
lac resin, around 300,000 insects lose their life. The lac insects yields resin, lac dye and lac wax.
Application of these products has been changing with time. Lac resin, dye etc. still find extensive
use in Ayurveda and Siddha systems of medicine.

With increasing universal environment awareness, the importance of lac has assumed
special relevance in the present age, being an eco-friendly, biodegradable and self-sustaining
natural material. Since lac insects are cultured on host trees which are growing primarily in
wasteland areas, promotion of lac and its culture can help in eco-system devel opment as well as
reasonably high economic returns. It is a source of livelihood of tribal and poor inhabiting forest
and sub-forest aress.

2. LACINSECT TAXONOMY:

The first scientific account of the lac insect was given by J. Kerr in 1782 which was
published in Philosophical Transaction of Royal Society of London (vol. 71, pp.374-382). The
first scientific name given to it was Tachardia lacca following the name of French Missionary
Father ‘ Tachardia . It was later changed to Laccifer lacca Kerr. The other name given to it has
been Kerria Lac Kerr.

Phylum - Arthropoda

Class - Insecta
Order - Hemiptera
Suborder - Homoptera
Super family - Coccoidea
Family - Lacciferidae
Genus - Laccifer
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Species - lacca

Lac insect belongs to super family Coccoidea which includes all scale insects. Scale insect
is a common name for about 2000 insect species found all over the world. Scale insects range
from almost microscopic size to more than 2.5 cm. These insects attach themselves in great
numbers to plants. The mouth part of these insectsis piercing and sucking type. They can be very
destructive to tree-stunting or killing twigs and branches by draining the sap.

There are six genera of lac insects, out of which only five secrete lac, and only one, i.e.
Laccifer secretes recoverable or commercia lac. The commonest and most widely occurring
species of lac insect in Indiais Laccifer lacca (Kerr) which produces the bulk of commercial lac.
Lac insect of South East Asiaisreferred to as Kerria chinensis.

3. DISTRIBUTION:

Since the lac insects thrive and feed on certain species of the tropical trees, it is found distributed
in South-East Asian countries. Lac is currently produced in India, Myanmar, Thailand, Malaya,
Lao and Y uan province of China. Indiaand Thailand are main areas in the world, while India has
prime position in relation to lac production. Lac cultivation is introduced into Thailand from
India

Over 90% of Indian lac produced comes from the states of Bihar, Jharkhand, West Bengal,
Madhya Pradesh, Chattisgarh, Eastern Maharashtra and northern Orissa. Some pockets of lac
cultivation also exist in Andhra Pradesh, Punjab, Rajasthan, Mysore, Gujarat, and Mirzapur and
Sonebhdra districts of Uttar Pradesh.

4. LIFE CYCLE:

L ac insect is a minute crawling scale insect which insertsits suctorial proboscis into plant tissue,
sucks juices, grows and secretes resinous lac from the body. Its own body ultimately gets covered
with lacintheso called ‘CELL’. Lac is secreted by insects for protection from predators.

Maleisredin colour and measures 1.2 - 1.5mm in length. It has reduced eyes and
antennae. Thorax bears apair of hyaline wings. Femaleislarger than male, measures 4-5 mmin
length and has a pyriform body. The head, thorax and abdomen are not clearly distinct. The
antennae and legs are in degenerated form, and wings are absent.

The Life cycle of lac insect takes about six months and consists of stages. egg, nymph
instars, pupa and adult. The lac insects have an ovoviviparous mode of reproduction. Female lays
200-500 ready to hatch eggs, i.e. the embryos are already fully developed in eggs when these are
laid. Eggs hatch within afew hours of laying, and a crimson-red first instar nymph called
crawlers come out. The crawler measures 0.6 x .25 mm in size. The emergence of nymph is
called swarming, and it may continue for 5 weeks. The nymphs crawl about on branches. On
reaching soft succulent twigs, the nymphs settle down close together at rate of 200-300 insects
per squire inch. At this stage, both male and female nymphs live on the sap of the trees. They
insert their suctorial proboscisinto plant tissue and suck the sap. After aday or so of settling, the
nymphs start secreting resin from the glands distributed under the cuticle throughout the body,
except mouth parts, breathing spiracles and anus. The resin secreted is semi-solid which hardens
on exposure to air into a protective covering. The nymphs molt thrice inside the cells before
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reaching maturity. The duration of each instar is dependent on several factors, viz. temperature,
humidity and host plant.

LAC NYMPH ADULT LAC
Winged)
Fig.1l. Nymph and adults of lac insects.

After the first moult, both male and female nymphs lose their appendages, eye and
become degenerate. While still inside their cells, the nymphs cast off their second and third moult
and mature into adult. Both the male and femal e larvae become sexually mature in about eight
weeks. Only the male one undergoes a complete metamorphosis or transformation into another
form; it loses its proboscis and develops antennage, legs and a single pair of wings. It is contained
in abrood cell somewhat slipper like with around trap door (operculum) through which it
emerges. The adult male is winged and walks over the femalesto fertilize them.

The female brood cell islarger and globular in shape and remains fixed to the twig. The female
retains her mouth parts but fails to develop any wings, eyes or appendages. While developing, it
really becomes an immobile organism with little resemblance to an insect. Females become little
more than egg producing organisms.
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The female increases in size to accommodate her growing number of eggs. Lac resin is secreted
at afaster rate, and a continuous layer coalesces or grows into one body. After fourteen weeks,
the female shrinks in size allowing light to passinto the cell and the space for the eggs. About
thistime, two yellow spots appear at the rear end of the cell. The spots enlarge and become
orange coloured. When this happens, the female has oviposit alarge number of eggsin the space
called *Ovisac'. The ovisac appears orange due to crimson fluid called lac dye which resembles
cochineal. It indicates that the eggs will hatch in aweek time. When the eggs hatch, larvae
emerge and the whole process begins all over again

After the cycle has been completed and around the time when the next generation begin to
emerge, the resin encrusted branches are harvested. They are scraped off, dried and processed for
various lac products. A portion of brood lac is retained from the previous crop for the purpose of
inoculation to new trees.
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Fig.4. Photograph of lac encrusted twig. (Adopted from ILRI Bulletin)

5.HOST PLANTS:

L ac insects thrive on twigs of certain plant species, suck the plant sap, and grow all the while
secreting lac resin from their bodies. These plants are called host plants. Although lac insect is
natural pest on host plant, these insects enjoy the privileged position not being treated as pest.
Thisis because: i) they yield a useful product, ii) the host plants are economically not so
important, and iii) the insects cause only temporary and recoverable damage to the host plants.
About 113 varieties of host plants are mentioned as lac host plant. Out of which the followings
are very common in India

1.

Nl el
AwWwbdpE

CO~NoOOR,WN

Butea monosperma (Vern. Palas)

Zizyphus spp (vern. Ber)

Shleichera oleosa (Vern. Kusum)

Acacia catechu (Vern. Khair)

Acacia arabica (Vern. Babul)

Acacia auriculiformis (Vern. Akashmani)

Zizyphus xylopyrus (Vern. Khatber- grown in part of M.P. & U.P.)
Shorea talura (Vern. Sal grown in mysore)

Cajanus cajan (Vern. Pigeon-pea or Arhar)

Grewia teliaefolia (Vern. Dhaman preferred in Assam)

. Albizzza lebbek (Vern. Siris/Gulwang)

Flemingia macrophylla (Vern. Bholia)
Ficus benghalensis (Vern. Bargad)
Ficusreligiosa (Vern. Peepal)

Of these host plants, palas, kusum, ber and khair are of major importance, while

others are of regional and minor importance. It is also important to mention that the quality of
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lac is directly related to the host plant and to the strain of lac insects. Based on industrial
parameters, kusumi lac is better and fetches higher price in market. In this respect, ber tree as
apotential kusumi lac host is already getting momentum. This host speciesis availablein
plenty and can supplement and fulfill the kusmi brood lac requirement in many areas.
Similarly, siris (Albizzia sp.) has also been identified as good host for kusumi brood lac. The
trees can be raised and utilized within a period of 5-6 years of plantation in comparison to
around 15 years for kusum. Flemingia semialata is a bushy host plant and has also been
identified as well as established as a good kusumi lac host on plantation basis. Thus, these
three hosts viz., ber, siris, semialata and lately Prosopisjuliflora (in Gujarat areas) are
expected to enhance kusumi lac cultivation. Adoption of this activity may enhance lac
production to the tune of 3-4%.

6. STRAINS OF LAC INSECT:

In India, Lac insect is known to have two distinct strains. kusumi and rangeeni. The
kusumi strain is grown on kusum or on other host plants using kusumi brood. The rageeni strain
thrives on host plants other than kusum. The life cycle of lac insects take about six months,
hence, two crops ayear can be obtained.

In case of kusumi strain, two crops are: i) Jethwi (June/ July) and ii) Aghani (Jan. / Feb).
In case of rangeeni, tow crops are: i). Karrtiki (Oct. / Nov.) and ii) Baisakhi (May / June). The
crops have been named after Hindi months during which these are harvested. The lac of rangeeni
cropsis harvested while it is still immature. Aghani and baisakhi of rangeeni strain are the main
corps contributing about 90% of lac production, remaining 10% is contributed by kusumi crops.
However, the kusumi crop lac is considered superior resin, because of the lighter colour of resin,
and it fetches better price.
7.LAC CULTIVATION
L ac cultivation is done by putting brood lac on suitably prepared specific host plants. The brood
lac contains gravid females which are about to lay eggsto give birth to young larvae. After
emergence from mother cells, the young larvae settle on fresh twigs of host plants, suck the plant
sap and grow to form encrustations.

7.1. Local practice

Lac cultivation is simple, does not need any large investment and requires only part-time
attention. In India, lac cultivation is carried out casually, and the cultivator is satisfied with what
he gets, asit isbeing regarded as subsidiary crop. The local practicesin lac cultivation has some
disadvantages like —

1) The same host plants are continuously exploited without giving rest for
recoupment.

i) Only natural inoculation occurs.

i) Partial harvest is done leaving few branches untouched for auto inoculation

of next crop and no pruning is done.
As aresult of the defective local practices, host trees loss the vigour and unable to throw out new
succulent shoots, and in course of time, the trees become weak and die. The self inoculation leads
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to heterogeneous infestation of nymphs, which results in wholesome mortality of brood in
seasons of extreme heat, and thereby, the cultivator is forced to abandon lac cultivation.
7.2. Improved practice
Sustained production of lac and steady returns can be achieved by adopting improved method of
cultivation. The underlying principle in improved method of lac cultivation isto provide much
needed rest to the host plants after a harvest has been taken. For this purpose, coupe system of
lac cultivation is adopted. As the term coupe means a chamber, the host plant trees are divided
into coupesi.e. groups that consist of certain number of trees. In practice, only few numbers of
treesin a coupe are inoculated. Following harvest, these trees are made to rest and recoup the lost
vigour, while other trees (which have till now been restring) are ready with succulent twigs for
inoculation. Thus, in a coupe system, alternate groups of trees are put to lac cultivation. Full
inoculation and full cropping isthe rule under this system. In addition, the following
considerations are desirable in improved lac cultivation:-
@ The mean lac productivity (per tree and per unit area) of 2, 5 and 15 kg per tree or 3, 4
and 5 g/hafor palas, ber and kusum respectively in traditional lac cultureisvery low. This
isall dueto poor sustainability, continuous exploitation and increased threat from pests. So,
the technology of improved scientific method of lac cultivation should be adopted, that
includes superior breeds of lac insect, providing proper rest to host plants, use of good
quality brood lac in appropriate quantity, post harvest management of lac crop, host plant
management and lac pest management.
@ Asthelac cultivation is mainly practiced by the forest and forest fringe dwellers, their
involvement in the Joint Forest Management (JFM) programmes in different lac growing
statesis likely to enhance the lac production. Lac host trees under the custody of state forest
department are out of reach of the forest dwellers and interested lac growers and are not
being utilized for lac cultivation. If these are jointly managed by forest department and
forest dwellers and they work in close association, it will be aboon for lac cultivation and
production.
@ Timely availability of pest free and quality brood lac is the most important input for lac
cultivation. Quality brood lac ensures high fecundity of insects and fewer requirements of
inoculums. Timely harvesting of mature crop and proper inoculation will reduce the risk of
loss of lac insect to alarge extent.
7.3. Propagation of Lac Insects
Propagation means the spread of |ac insects on the same or different host plants. Thisis
done by inoculation of newly hatched (Brood) nymphs. Inoculation is of two types.
1) Natural or self/auto — inoculation: This type of inoculation occurs naturally. It
Isvery simple and common process, when the swarmed nymphs infect the same host
plant again. Natural inoculation, being repeated on the same host, makes in host plant
weak, and thereby, nymphs do not get proper nutrition. Also in natural inoculation, it is
not sure that uniform sequence of inoculation take place. Therefore, natural inoculation
should be discouraged.
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i) Artificial Inoculation: Artificial inoculation is brought about by the agency of
man. The main idea behind the artificial inoculation is to check the drawbacks of natural
inoculation. In this method, the host plants are first of all pruned in Jan. or June. Pruning
means cutting away old, weak and diseased twigs. It induces host plants to throw out
new succulent twigs and is asimportant in lac culture as plouging is for seed sowingin
agriculture. Pruning should be done with a sharp instrument (scateur, pruning Shaw and
pruning knife) to give a sharp and neat cut. Only light pruning should be carried out.
In artificial inoculation, brood twigs are cut in size 20 - 30 cm in length. Then, the cut pieces of
brood twig are tied to fresh tree twigs in such away that each stick touches the tender branches of
trees at severa places. The nymphs swarm from brood and migrate to tender and succulent twigs
and infest them. Following swarming, the brood twigs should be removed from the host plant, as
this would decrease the chance of pest infestation. Following precautions are desirable is artificial
inocul ation:-

) Fully mature and healthy brood free from pest infestations should be
taken.

i) Brood meant for inoculation should not be kept for long and used
immediately after crop cutting.

i) Tying of the brood lac stick should be done securely on the upper surface

of branches. Thiswill prevent falling of twigs and provide full contact for quick
and easy crawling of the nymphs. One should keep a watch on the brood lac
dropping down.
V) Some times due to bad weather, swarming of nymphs from brood is
prevented. Hence, the room storing brood lac sticks is moderately heated to 200C
to induce swarming, and then sticks are tied.
V) Generally, cultivation of kusumi in rangeeni area and vice versa should be
avoided.
Brood lac from a particular host used year after year is likely to deteriorate in quality. Therefore,
aternation of brood and host give production of a better quality of brood lac.

7.4. Inoculation period

As discussed above, each strain of lac insects (Kusumi and Rangeeni) yield two crops a
year: jethwi and aghani in case of kusumi strain, and kartiki and baisakhi in case of rangeeni. The
inoculation period of all the four types of cropsis different: for kartiki, June/July; for baisakhi,
Oct. /Nov. for agahani, June/July; for jethwi, Jan. /Feb.

7.5. Harvesting of lac

Harvesting is the process of collection of ready lac from host trees. It is done by cutting
the lac encrusted twigs when is crop is mature. It may be of two types:-

a) In Immature harvesting, lac is collected before swarming, and lac thus obtained is known as
‘ARI LAC'. The immature harvesting has drawbacks, as the lac insects may be damaged at the
time of harvesting. However, incase of palas lac (Rangeeni lac), it isfound that ARI Lac gives
better production. Hence, ARI lac harvesting is recommended in case of palas only.
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b) In mature harvesting, lac is collected after swarming. The lac obtained is known as mature
Lac. To know the exact date emergence and swarming of nymph, a simple visual method is
adopted. A yellow spot develops on the posterior side of lac cell towards crop maturity. This spot
spread forwards until it covers half of the cell. Cutting of twigs for harvest can be done at any
time between the stages while yellow spot occupies one third to one half of the cell area. It is
sometimes desirable to wait till the emergence of the first few nymphs. The harvesting periods of
different crops are different. The kartiki crop is harvested in Oct. /Nov.; baisakhi, in May/June;
aghani in Jan/Feb.; and jethwi, in June/July.

When the nymphs have escaped from the brood lac, what isleft is the stick lac or phunki
lac. These sticks should be tied in bundles and immersed in water, preferably running water for 3-
4 days, keeping them well under waters with help of heavy stones. The stick lac should then be
kept in shade for drying. The raw lac should be scraped while sticks are still moist.
Following consideration are recommended for harvesting:

i) L ac crop should be harvested only when mature. Immature or ARI lac
cutting should be avoided, though it is recommended in case of palas.
i) A mature crop is said to be the one from which nymphs will emergein 7-10

days. S0, the crop should be harvested within the above said days prior to nymphal
emergence. If cut earlier, there is a chance of nymphs dying. If cut later, the nymphs
may already have emerged before inoculation is adopted.
iii) Attempt should be made to reap the entire crop, if self inoculation is not
required. In the case of rangeeni crop, only lac encrusted twigs are cut, whilein the
case of kusumi one, reaping should combine with pruning.
iv) The brood sticks harvested should be utilized for inoculation as soon as
possible. If storage is needed, these have to be stored in awell ventilated room or
under shade in open prevented from rain and heat.
V) Harvesting of lac crop at maturity can solve the crisis of brood lac dearth to
a large extent without affecting the quality of lac obtained as phunki lac. Thiswill
also reduce the loss of brood lac and enhance the yield.
8. COMPOSITION OF LAC:
The major constituent of lac istheresin. Lac resin is apolyester complex of straight- chain
hydroxy fatty acids of C14 — C18 carbon chain (such as Aleuritic acid, butolic acids), mono- and
di — hydroxy acids along with hydroxy terpenic acids. Other constituents present are: dye, wax,
sugar, proteins, soluble salts, sand, woody matter, insect body debris etc. Lac wax is amixture of
anthroquinoid derivatives. Percent-wise composition of lac given below (adopted from ILRI
data): -

Constituent Per centage
Lac resin 68
Lac wax 6
Lac dye 1-2
Others 25
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9. LAC PROCESSING:
9.1. Stick lac

Following harvest, lac encrustations are removed from the twigs of host plant by scraping.
The raw lac thus obtained is known as raw or crude lac or scraped lac or stick lac. This crude lack
consists of resin, encrusted insect body, lac dye, sand and twig debris. The freshly scraped lac
contains alot of moisture and usually left to dry. The quality and value of stick lac depend very
much upon variety of factors, viz. host tree, climate, whether the crop is harvested before or after
emergence of larvae, and the method of drying and storage.

The stick lac can not be stored for longer duration, as the lac has tendency to form lump,
and thereislossin quality of lac. High moisture content is responsible for lump formation. The
optimum moisture content has been identified to be 4% for storage of stick lac to avoid lump
formation. It isrecommended to store the stick lac on floor in layers less than 30 cm. in height
and racked frequently. If stick lac is converted into seed lac, it can be stored for longer duration
like food grains. Establishment of small scale lac processing unit in lac grower villages will help
in overcoming this problem.

0.2. Seed lac

The primary processing to seed lac soon after harvesting is necessary, because the storage
of stick lac is more congenial for lump formation and breeding of storage pests, and thereby
causing substantial loses and deterioration in quality of desired industrial parameters. The stick
lac is crushed and sieved to remove sand and dust. It is then washed in large vats again and again
to break open the encrusted insect bodies, to wash out the lac dye and twig debris. Decaying bug
bodies turn the water a deep red that is processed further to get the byproduct lac dye. The
remaining resin is dried, winnowed and sieved to get the semi refined commercial variety product
called seed lac. The dusty lac eliminated by sieving is refuse lac known as molamma. The seed
lac isin form of grain of 10 mesh or smaller and yellow or reddish brown in colour in general
appearance. Adhering impurities on the grains of seed lac may beto 3 - 8% (Average 5%).
Following grades of hand made seed |ac are commonly available in the market:-

e  Ordinary/ Genuine bysakhi

* Fine bysakhi

» Golden bysakhi

« Golden kusumi

o Golden bysakhi —bold grain

e Goden kusumi — bold grain

» Golden kusumi seedlac — Medium

e  Manbhum fine seedlac

(In lac trade, baisakhi crop is commonly referred to as bysakhi or bysacki)

9.3. Shellac

The shellac is the name of finished product and is commonly used across the world. Seed
lac is processed into shellac by any of the three methods: hand made country Process or heat
process or solvent process.
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9.3.1. Hand made Process
Traditionally seed lac is processed by hand. The seed lac isfilled into long sausage shaped cloth
bag of about 2 inch diameter and 30 feet long. The long bag is passed gradually in front of a
charcoal-fired hearth hot enough to melt the lac. By twisting the bag, molten lac is squeezed out
through cloth. The residue left inside cloth bag is another variety of refuse lac known askirilac.
The molten filtered mass is stretched into sheets approximately 0.5 cm thick and thinner by
skilled work man with the help of glazed ceramic cylinder. Alternatively, the molten massis
allowed to solidify in form of discs, and then it is called as ‘button lac’. The following grades of
hand made shellac are commercialy available.

e Lemon one shellac

e Lemon tow shellac

» Standard one shellac

e Superior shellac

e Superior kusumi lemon

e Kusumi button lac

e superior kusumi button lac

* light pure button lac

e Pure one button lac
9.3.2. Heat Process

In this process of manufacturing of shellac, the seed lac is melted by steam heat. The
molten soft lac is squeezed through filter by means of hydraulic pressure. The filtered molten lac
is drawn into long and continuous sheets with help of roller. The sheet is then broken into pieces
called flakes. Following grades of machine made shellac are commercialy available:

* Orange shellac

e Lemon one shellac

e Lemon two shellac

e standard one shellac

e Black T.N. shellac

e Kusumi lemon shellac

* Orangefine shellac
9.3.3. Solvent Processes

If the solvent processis used to purify the semi refined lac, dewaxed and decol orized
shellac can be obtained as end product. The normally amber colour resin can aso be bleached to
get bleached shellac.

Seed lac is dissolved in arefrigerated acohol and filter through filter press to remove wax
and impurities. The colour may be removed to any required standard by charging with the
activated carbon and then alcohol is recovered. The molten shellac is stretched with aroller. The
solvent process of lac manufacture yields the following grades:

* Dewaxed platina
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» Dewaxed blonde

» Dewaxed super blonde

+ Dewaxed lemon

 Dewaxed orange

» Dewaxed Garnet
(Actually above nomenclature is based on the colour of and product. For instance, the colour
index of platinaisabout 0.6, of Garnet is 35 and of other varietiesfall in between.)

In manufacturing bleached shellac, the basic procedure consists of - i) dissolving seed lac
in agueous sodium carbonate solution at 90- 1000 C, ii) stirring off solution with sodium
hypochlorite and iii) filtering after cooling. The bleached shellac is reclaimed from the filtered
solution with sulphuric acid. The reclaimed bleached shellac is then filtered, washed with water
for removal of acid and dried. Bleached lac iswhite in colour. It has specialized demand and
manufactured commercially in two grades:

» Dewaxed bleached shellac
* Waxy bleached shellac

Aleuritic acid (Shellac aleuritic powder) is also isolated further by saponification from resin lac.
10. LAC PRODUCTSAND THEIR USE:
10.1 Lac dye
Lac dye is amixture of anthroquinoid derivatives. It istraditionally used to color wool and silk.
Its colour varies between purple red, brown and orange often depending upon the mordant used.
It is used in food and beverages industry for coloring. In recent past, lac dye has been replaced by
synthetic dye. But, now-a-days with increasing stress and awareness on use of eco-friendly and
safe material particularly associated with human contact and consumption has made revival of
great demand of lac dye as a coloring material.
10.2 Lac wax
Lac wax isamixture of higher alcohols, acids and their esters. It isused in —

v/ Polishes applied on shoes, floor, automobiles etc.

v Food and confectionary, and drug tablet finishing

v lipsticks

v Crayons
10.3 Shellac
Shellac isanatural gum resin, anature’ s gift to the mankind and is used in over 100 industries. It
is natural, non toxic, physiologically harmless and edible resin. Shellac is a hard, tough,
amorphous, and brittle resin containing small amount of wax and a substance responsible for its
characteristic pleasant odour. The lac resin is not a single chemical compound, but an intimate
mixture of several components. Shellac is sightly heavier than water. Its natural colour varies
from dark red to light yellow. When slowly heated, it softens at 65-70°C and melts at 84-90°C.
Shellac isinsoluble in water, glycerol, hydrocarbon solvents and esters, but dissolves readily in
alcohols and organic acids. The solvent most commonly employed to dissolve shellac is
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methylated spirit. Usually the milder alkalis, ammonia, borax and sodium carbonate can also be
employed to prepare agueous solutions.

Shellacisacidic in character. Acid valueis 70. It is an ester. Saponification value 230. It has free
five hydroxyl groups and has hydroxyl number 260. It has unsaturation indicated by iodine value
of 18. Free adehydic group also has been indicated by carboxyl value of 18. Its average
molecular weight is 1000. Normal wax content of shellac is 5% which isinsolublein acohal. It is
soluble in n-hexane, pure terpentine, and other hydrocarbon ails. It is hard and having melting

point 849 C. It has the following extra ordinary properties:

Use:

i) Itisthermoplastic.

i) Itisapproved for various applications in the food industry.

iii) Itisuv-resistant.

iv) It has excellent dielectric properties, dielectric strength, alow dielectric consent, good
tracking resistance etc.

v) It hasexcellent film forming properties. Its film shows excellent adhesion to wide
variety of surfaces and possess high gloss, hardness and strength

vi) Shellac isapowerful bonding material with low thermal conductivity and a small
coefficient of expansion. Its thermal plasticity and capacity of absorbing large amounts of
fillersis noteworthy.

vii) Shellac under tropical conditions of storage, may soften and form a solid block,
without adverse effects on its properties. Long storage under adverse conditions, however,
may |lead to deterioration in properties

viii) When shellac is heated for along time above its melting point, it gradually loses its
fluidity and passes through a rubbery stage to hard, horn-like and infusible.

v Itisusedinfruit coatings, e.g. for citrus fruits and apples, parting and glazing agents
for sweets, marzipan, chocolate etc. Also used as binder for foodstuff stamp inks, e.g. for
cheese and eggs.

v/ Itisused asbinder for mascara, nail varnish additive conditioning shampoo, film
forming agent for hair spray, micro-encapsulation for perfumes.

Vv Itisused for enteric (i.e. digestive juice-resistant) coatings for tablets and as odour
barrier for dragées.

Vv Itisused in manufacturing of photographic material, lithographic ink and for stiffening
felt and hat material.

v Itisutilized in preparation of gramophone records.

v Jewellers and goldsmiths use lac as afilling material in the hollows in ornaments.

Vv Itisalso usedin preparation of toys, buttons, pottery and artificial leather.

v/ Itisaso used commonly as sealing wax.

With increasing environmental awareness of consumers, this natural and renewable raw
material is being used increasingly in the development of new products apart from the
conventional user industries. Few to name:
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@ Leather: Seasoning, Leather care products
@ Printing inks. As binder for flexographic printing inks for non-toxic printing of
food packaging
@ Wood treatment: Primers, polishes, matt finishes
@ Textiles. As stiffeners
@ Electrical: Insulation, capping, lamination
@ Abrasives. Binder for grinding wheels
@ Others. Binder for inks and water colours, Micro-encapsulation for dyes
10.4 Bleached shellac
Bleached shellac is non-toxic, physiologically harmless (edible), and iswidely used in the food
industries, food packaging and allied industries. Apart from the above, bleached shellac isalso
used for its qualitiesi.e. binding, adhesive, hardening, gloss, odourless, fast drying, and extending
shelf life (in absence of refrigeration ) etc. Clear and transparent or very light coloured alcoholic
or water - alkali solutions can be obtained from bleached shellac.
Use:
Bleached shellac iswidely used in the following industry:
v Paints (primer for plastic parts and plastic film)
Vv Aluminium industry (primer for Aluminium and Aluminium foils)
Vv Flexographic printing inks
v Pharmaceuticals (for coating of pills, tables and gel caps and coating for controlled
rel ease preparation)
v Confectionery (in coating of confections, chewing gums, marzipan chocolates, nutties,
jelly- and coffee-beans etc)
v Binder for food marking and stamping inks and Binder for egg coating
v/ Barrier coating for processed food, vegetables, fruits and dry flowers
v Textiles (used as textile auxiliaries and felt hat stiffening agents)
Vv Cosmetics( used in hair spray, hair and lacquers, hair shampoos, and binder for
mascara)
Vv Wood finishing (as binder for wood coatings and wood stains and as filler/sealer for
porous surfaces and cracks)
v Antique frames for paintings and Wood polish (French polish)
v Fireworks and pyrotechnics ( as binder for fireworks, matches etc and used in coating
of magnesia
v Electric (as binder for lamp cements)
v Electronics (it is binder for insulation materials, serves as additive to moulding
compounds. Mass coating for print-plates and is adhesive for si-cells.)
v Grinding wheels (it is binder for additive of grinding wheels)
v Plastic (it isprimer for plastic parts and films)
Vv Rubber (it is additive to natural rubber)
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v Leather (in leather auxiliaries)
10.5 Dewaxed bleached shellac
Dewaxed white shellac is used in the same way as any other grade of shellac. The major
difference between this shellac and the othersisthat it isabit harder, shines a bit brighter, is
completely free from wax. Bleached lac has super characteristics and qualitiesi.e. adhesive,
binding, hardening, gloss, odorless. It has good film forming properties, a high gloss and
excellent adhesion to various substrates including the human hair.It is non-toxic and
physiologically harmless. Good solution can be obtained in ethanol and lower alcohols. It can
also be dissolved in water by adding an alkali like Ammonia. It is compatible with many other
resins, raw materials and additives used in cosmetics, pharmaceuticals and food formulations.
Use:
Coating of fruits and vegetables
Coating in tablets & capsules
Coating in confectionary
Coating in auminium foil, paper
Coating in cosmetic industry
In cosmetics, it is used in hair sprays (pump sprays or aerosol sprays, hair setting
lotions, hair shampoos, mascara, eyeliners, nail polishes, lipsticks, micro encapsulation
by coacervation of fragrances and perfume ails.
Vv Infood, it isused for coating of confections, chewing gum, candles, cakes, eggs,
citrus fruits and apples, and printing inks for eggs and cheese.
10.6 Aleuritic Acid (Shellac Aleuritic Powder)
Aleuritic Acid (9, 10, 16-trihydroxypalmitic acid), obtained from shellac by saponification, isa
unique acid containing three hydroxyl groups of which two are of adjacent carbon atoms.
Aleuritic Acid iswhite powder or granule. It is moderately soluble in hot water or lower alcohols
(viz. methyl alcohol, ethyl alcohol, and isopropyl alcohol) and crystallizes out on cooling the
solution. It is soluble in the lower alcohols such as methyl, ethyl and isopropyl acohols.
Technical grade Aleuritic Acid (purity 99%) a slight yellow and almost odourless solid.
Use:
There is a continuous growing demand of Aleuritic acid in the fields of perfumery and
pharmaceuticals due to it being an excellent starting material for the synthesis of civetone,
ambrettolide, isoambrettolide etc, which have the musk like odour. Civetone is obtained from
Shellac Aleuritic Acid. It is used for manufacturing of perfumes and is very much in demand with
perfume manufacturing companies in France, Italy, Germany, USA etc.
The other suggested applications of Aleuritic acid are the following:
Vv Synthesis of Glucose monoal euritate (a non-toxic non-hemolytic water-soluble
compound) in medicine as an isocaloric substitute for dietary tripalmitin.
Vv Preparation of plastics with good adhesive properties by the condensation of Aleuritic
acid with pithalic andydride and glycerin, rosin etc.
v/ Aleuritic acid esters used in the preparation of lacquers, plastics and fibres.
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11. LAC PESTS:
The insects are serious and damaging pests to the lac crop also, like the other agricultural
crops. These insect pests destroy 30-40% of lac. The insects damage the lac crop is two ways:
) As Parasites. Lac insects are parasitized by small winged eight species of
insect belonging to family chalcidae order Hymenoptera. These insect pestslay eggsin
lac cells. Their grubs on hatching feed on lac insects within the cells. Loss due these
parasitesis 5-10%
i) As Predators: The predators account major damage (up to 35%) of lac crop.
There are three main insect predators on lac:
a.  Eublemma amabilis Moori: commonly known as white lac moth, order
L epidoptera
b. Holocerca pulverea Meyr : commonly known as black lac moth, order
|epidoptera
c. Chrysopa spp.: Commonly known as lac wing fly, order Diptera
These predators moths and fly lay their eggs on the lac encrusted twigs. On hatching, their
larvae make their way inside the lac encrustation and feed on the lac insects as well ason lac
encrustations. The white lac moth is more destructive on trees; while black lac moth, on the
stored lac.
In addition to insect pests, squirrels and monkeys also damage lac. The rodents could damage
greatly. These pests gnaw the mature lac encrustations on the trees or brood lac sticks tied for
inoculation, and thus, consuming gravid females. The brood lac can be made to fall on the ground
by these animals preventing inoculation.
Forest fires too often break out in deciduous forests in summer season and destroy both
lac insects and their host plants.
Following precaution should be taken to prevent the damage caused by insect pests:-

i) Only healthy pest-free brood lac should be used for inoculation. The twigs for
inoculation should be cut just before swarming to get healthy brood.

i) Entire crop should be harvested, as |eft over may attract the pests.

iii) The stick or phunki lac should be fumigated or immersed in water to kill the
pest, if any.

iv) Scrapping of encrusted lac from twigs should be done as soon as possible, and

lac, thus obtained should be immediately converted into seed lac and not left near the

inoculated lac hosts.

V) Infected stick lac should be destroyed along with predators and pests.
12. POTENTIAL OF INDIA IN LAC PRODUCTION
Now-a-days, there isincreased stress on use of eco-friendly and safe material particularly
associated with human contact and consumption. Lac is natural, renewable, biodegradable,
versatile and non toxic resin. Thus, avery good increase in demand for lac worldwide is
envisaged. The envisaged objective of enhancing lac production has relevance and importance. It
isasource of livelihood of tribal and poor inhabiting forest and sub forest areas.
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Indiaisthe principal lac producing country of the world, producing approximately 18,000 metric
tones of unrefined raw lac annually. About 85% of the country's production is exported to various
countries. The USA, Germany and Egypt are some of the major lac importing countries of the
world. Export of lac from Indiaisin the form of shellac / button lac, seed lac, dewaxed lac,
bleached lac and Aleuritic acid.

India has great potential for lac culture. The areas for lac cultivation can be broadly classified into
three categories :(a) Regular lac cultivation areas — at present, only 20-25% of the total available
trees are being utilized, (b) Moderate lac cultivation areas — around 10-15% available trees are
being utilized, and (c) Lac host trees are available but due to lack of knowledge and awareness,
none of the trees are utilized for lac cultivation. Thus, on an average, only 15% of the available
lac host trees owned by farmers are being utilized for lac cultivation presently. There are vast
untapped areas, which are ecologically favourable for lac production in the country. These areas
possess the potential lac host plants which if exploited properly in scientific and systematic
manner is liable to enhance the lac production. Enhancing the exploitation of the idle or
unexploited lac host plantsin favorable lac growing areas can also enhance the lac production.
Indian Lac Research Institute (ICAR), Namkum, Ranchi established in 1924 is actively engaged
in addressing the objective of enhancing lac productivity and production through transfer and
adoption of proven technologies by interfacing research, development and extension. The
Institute has developed various technologies and cultivation packages. By implementing and
adopting the scientific method of cultivation, proper host plant management, integrated pest
management, enhancing exploitation of unexploited host plants, and cultivation through ‘ Joint
Forest Management’ programme, the lac production can be enhanced in future.

While enhancing production quality needs equal emphasis to meet the National and International
demand. The quality of lac suffers due to following reasons like untimely harvesting, lack of
appropriate storage, primary processing soon after harvesting and lack of appropriate processing
machines for quality and recovery. These problems may be addressed by adopting recommended
technologies developed by the Institute.
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