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From Director's Desk

Lac Quality and Safety Require-
ments : Implications on Shellac
Consumption

Lac is the only natural resin of animal origin
and about 70% of lac produced in the country
is exported to different parts of the world
including European countries, mostly in form
of shellac. India is the leading producer of lac
in the world with vast potential for achieving
multifold production. India produces about
twenty thousand tons of lac; earns foreign
exchange of more than Rs. 5,700 million yearly from export of lac. It is
a valuable subsidiary income source for resource constrained people,
especially tribal, living in forest and sub-forest areas (disadvantaged
districts) of the lac growing states are engaged in lac production. The
major lac producing states includes Jharkhand, Chhattisgarh, Madhya
Pradesh, Maharashtra and West Bengal.

Being a safe and natural product, lac finds major application
in food, pharmaceutical and cosmetic industries in a number
of countries. Shellac has GRAS status by the Food and Drug
Administration (FDA), USA. Shellac is also listed as E904 in the
Permitted Food Additives List of the European Union. Other
countries with permitted use include Australia, New Zealand,
Japan, etc.

However, the present understanding of safety of shellac is mainly
based on a number of scattered studies done at different periods
of time in different countries. Comprehensive studies on full
range of safety requirements as per specified protocols have
not been done so far. European Food Safety Authority (EFSA) is
currently reviewing all food additives in Europe for food safety
and they have called for data on specific lines. As per new safety
requirements of European Union to keep the shellac in food
additive list, EFSA has called for long term toxicity studies as per
six specific OECD (The Organisation for Economic Co-operation
and Development, HQ Paris, France) protocols from GLP certified
laboratory viz. (i) General Reproductive Performance Screening
Test (as per OECD 421), (ii) Sub — chronic Oral toxicity in rat (90-
Day) (as per OECD 408), (iii) Two Generation Reproductive Toxicity
(Rats) (as per OECD 416), (iv) Two Year Carcinogenicity Study
(Rats/ Mice) (as per OECD 451/453), (v) Teratogenicity Test (Rats)
(As per OECD 414) and (vi) In-vitro Mammalian Cell Micronucleus
Test (as per OECD 487). The study sponsored by shellac trade
associations is underway, using Indian shellac derived from Kerria
lacca, HS 700 K Grade.
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Once full safety is established for Indian shellac, it would lead
to its unrestricted approval as food additive, opening up new
applications and consumption opportunities for Indian shellac
worldwide. It would lead to enhanced demand and provide

greater opportunities for income to farmers through lac
production in the disadvantaged districts of the country. Food
safety as we know is all about handling, storing and preparing
food to prevent infection and help to make sure that our food
keeps enough nutrients for us to have a healthy diet. Industry
generally prefers raw materials which are of consistent and
predictable quality with assured supply at reasonable prices.
Though, the synthetic alternatives which meet these criteria are
sometimes technically superior to the natural products, majority
of the natural gums and resins enjoy continued use because they
have functional properties which synthetics cannot match.

The need to maintain quality or, better still, improve it cannot be
over-emphasized. The quality of the NRGs depends on a number
of factors: (i) the intrinsic properties, i.e., genetic factors which are
determined mainly by the particular species from which the gum
or resin is obtained, (ii) climatic and/or edaphic factors have some
effect on gum and resin quality, although the nature and size of the
effects are not well documented and (iii) the man-made effects like
harvesting, cleaning and handling practices which have the greatest
influence on quality.

Since shellac comes mainly from India, the failure to have shellac re-
registered after 2018 as a food ingredient will adversely impact the
growth path for shellac and certainly cause additional hardship for
the shellac producers. Future consumption of shellac in food and
pharmaceutical industries is now hinged to the outcome of the shellac
safety studies as per new safety requirements, therefore, we have to
remain geared up for any eventuality arising out of the safety studies.

(KK Sharma)

Research Highlight

Lac production
Host improvement
Forecasting of lac insect larval emergence

e Different stages of yellow spot appearance with embryonic
development and actual larval emergence were correlated
for improved and accurate forecasting. Lac insect female cells

were grouped into six different
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spot during winter season (aghani
2015-16) crop of kusmi strain.
Time lag relation (in days) between
initiation of larval emergence and
different stages of yellow spots
varied greatly. Number of days
for actual larval emergence in
different stages was 22.00 + 6.98,
15.62 + 4.78, 12.84 + 4.39, 3.25 +

¥ 095 = & and (fas-1)
22.00+6.98 H 1.08+0.35 Tl =t
for=ar 918 TE)

o

Stage 0 Stage 1

Stage 2

1.12 and1.08 * 0.35 days in stage
0, 1,2, 3, 4 and 5 respectively.
(Fig.1).

Stage 3 Stage 4 Stage 5

(T ARTE=A TH Haa 1 IHT)

Fig. 1. Forecasting of lac insect larval emergence during aghani 2015-16

(A Mohanasundaram and KK Sharma)
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Productivity and quality improvement

Influence of lac insect feeding induced stress on

physiology of Kusum (S. oleosa) tree

(&A=

>

e A study was initiated on Kusum (Schleichera oleosa) plant
to find out the feeding effect of kusmi strain of Indian lac

insect (Kerria lacca Kerr) on organic osmolytes level in the
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plant leaves. It was observed
that the lac inoculated tree
showed higher content of proline
and total sugar in leaves than
the tree with no lac inoculation.
This is due to continuous feeding
of lac insect on host plants and
profuse honey dew secretion by
lac insect that imposes biotic
stress leading to moisture stress
inside the plants. This shows
that water content in the plant is

BT €, S diel At el gE STewe i oY W@
WE&WWE&W@W%

ﬁ ER AfYr yurfaq Fie: 2. Total sugar and proline accumulation in leaves of Kusum during lac insect feeding
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highly influenced by sap sucking

insects which triggers the higher synthesis of organic

osmolytes to maintain the turgid condition of the plant.
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Processing and product development

wfafafer

Antibacterial activity of Acacia nilotica gum samples

e Acacia nilotica gum samples, were screened for antimicrobial

Fig.3a: Determination of MIC of ethanolic
extract of Acacia nilotica gum for a Escherichia
coli strain

(MIC of the strain was 1250 pg), the centre
well is control negative filled with only DMSO
while periphery wells contain the extract in
DMSO (50 pl) [Clock wise 5 mg, 2.5 mg, 1.25
mg, 640 ug, 500 pg, 400 pg, 200 ug, 100 pg].

Fig. 3b: Determination of MIC of ethanolic
extract of Acacia nilotica gum for a
Staphylococcus aureus strain

(MIC of the strain was 100 ug), the centre well
is control negative filled with only DMSO while
periphery wells contain the extract in DMSO (50
) [Anti-clock wise 5 mg, 2.5 mg, 1.25 mg, 640 pg,
500 pg, 400 pg, 200, 100 pg].

activity in their saturated aqueous solutions
and ethanolic extracts using four antimicrobial-
drug-sensitive reference strains (Streptococcus
milleri SM-22; Bacillus mycoides B29-19-1; E.
coli E-382; Salmonella abortus equi E-155).
Antimicrobial activity was also tested against 97
clinical and environmental isolates belonging to
34 Gram positive bacteria (GPB) and 63 Gram
negative bacteria (GNB). None of the two GNB
reference strains was sensitive to any of the gum
samples while two of the GPB reference strains
were sensitive to ethanolic extract of A. nilotica
gum samples. None of the four reference strain
was sensitive to saturated aqueous solution of
the gum samples. Out of the 101 strains, 49.5%
were sensitive to both the gum samples and
87.1% to ciprofloxacin disks.

Ciprofloxacin resistance was more common in
GPB than GNB (p 0.04). Minimum Inhibitory
Concentration (MIC) for sensitive strains ranged
between 100 pg to 1250 pg/ml for GNBs and
100 pg to 640 g for GPBs. All resistant strains
had MIC >2mg/ ml (Fig. 3a & b).

(MZ Siddiqui and BR Singh)
Saja (Terminalia tomentosa) : A newly
identified gum exuding tree

e Saja (Terminalia tomentosa) known as
‘Crocodile bark tree' is commonly found in dry
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and deciduous forests of Madhya Pradesh,
Chhattisgarh and Central India. The young
| shoots of saja tree extensively produce gum

tears, which are locally known as ‘Lasa’. The
gum tears especially from new tillers of saja
plants are handpicked and sold to the local
dealers. Saja gum is mostly transparent,
white to pale yellow colored and is used
& for edible purposes. Due to its demand
~ in market and good price, it has become
a decent source of livelihood to the local

Fig. 4 Different plant parts and gum exudates of saja tree viIIagers and farmers. In the recent survey of

Central India by the scientists of the Institute, information on
saja gum was obtained from local gum dealers/collectors and
photographs of different plant parts such as whole tree, leaves,
trunk, gum exudates, fruits, seeds etc. were taken (Fig. 4). A
field demonstration on ‘gum inducer technique’ for tapping of
this tree was also arranged on 3™ May, 2016 at the Waraseoni
village, near Balaghat (Madhya Pradesh), in which about 40
farmers including females took part.

(N Thombare and RK Yogi)

Differential Scanning Calorimetry of Jhingan gum

(Lannea coromandelica)
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90.65°9. AT T (fe=-5)1 Fig. 5 DSC spectra of Jhingan gum T
(T T SHEHE A Td < fReR 3iR) (Ch. Jamkhokai Mate and Nandkishore Thombare)

AN B ST § A BT YN

o 0 % IURA | WIS ® YHE Hl WA & forg e Aftcera 9§

THfRT AT A THERTT ST
g grel & fafv= sT=r (S 0.0,
0.1, 0.2125 TS 0.425%) & T =
w1 frafor feen mm @ & fafu=
STIR & WY AR HEE Ateard &
e oS T 71.48 T 69.37% ®
are (fem-6) = @

TEE YA Wed © TR 0.2125%
(aftcara & oM 1) el faam 9
FHEW S ® SR § oI 2.0%
FHT FH oA B

Effect of soda on yield of seedlac

e Seedlac was manufactured from kusmi sticklac using integrated

small scale lac processing unit with

L] o1

Parcantage of soda

different treatment of soda addition
(i.e. 0.0,0.1, 0.2125 and 0.425%) to
know the effect of soda on yield
of seedlac. Mean seedlac vyield
with different treatments of soda
addition ranges between 71.48 and
69.37% by weight of kusmi sticklac

(Fig. 6).

It was revealed that percentage of
soda addition beyond 0.2125% (by
weight of sticklac) reduced yield of

0.2125

0.425

kusmi seedlac by 2.0%.

Fig. 6 Effect of soda on yield of seedlac

(Tdrer == I, G5 HAR e TE RS )

(SC Sharma, SK Pandey and N Prasad)
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Fig. 7 Manufactured Seedlac
(a) Seedlac obtained through ISSLPU  (b) Seedlac obtained through SSLPU

Fig 8. Gum karaya samples packed in LDPE, HDPE, ACP and PP film were
analysed after one month of storage

Colour parameters of seedlac manufactured through
different machines

e Color parameters [lightness (L), redness (a) and yellowness
(b)] of seedlac manufactured from kusmi sticklac through
Integrated  Small  Scale Lac

Processing Unit (ISSLPU) and

Small Scale Lac Processing Unit

(SSLPU) were determined using

Hunter’s Colorimeter. Seedlac
manufactured through ISSLPU
showed appreciable higher

lightness (L), redness (a) and
yellowness (b) values compared
to seedlac manufactured through
SSLPU (Fig. 7a & b).

(SC Sharma, SK Pandey and N Prasad)

Control of deacetylation in gum karaya through modified packaging
e The samples of gum karaya (GK) each weighing 50 g, were
packed in Low Density Poly Ethylene
(LDPE), High Density Poly Ethylene
(HDPE), Aluminium Coated Poly
Ethylene (ACP) and Poly Propylene
(PP) films with normal sealing,
and with nitrogen filled vacuum
packaging (Fig. 8) and kept in
ambient and cold conditions.

The analysis of the stored GK
samples was carried out for the
determination of parameters
like volatile acid (percent by
mass) and swelling property. On comparing the acid value of
samples stored in cold conditions with normal sealing of the
films LDPE, HDPE, ACP and PP, showed highest value among
the other treatments whereas the swelling index for samples
kept at cold condition with nitrogen filled vacuum packaging
revealed higher value as compared to other treatment.

(S Srivasatava, A Roy Chowdhury and SC Sharma)

Comparison of physico-chemical properties of guar gum derivative

e The anionic (carboxymethyl), non-ionic (Hydroxypropyl) and
cationic (Hydroxypropyl triammonium chloride) derivatives of
guar gum were synthesized by semi-dry and non-aqueous method
which involves minimum use of organic solvent. The method of
preparation and reaction condition of guar gum derivatives was
optimized. Physico-chemical properties of synthesized guar gum
derivatives were compared with native guar gum (Table-1). The
physico-chemical comparison of derivative clearly indicated the
improvement of the properties like solubility, solution clarity and
thermostability than native guar.

The cost analysis of modified method of preparation of
caroboxymethyl derivative is estimated to be 30% lower in
comparison to the conventional synthetic process. In addition to
the above modified process is also advantageous as it involves the
minimum use of organic solvent which makes the process more eco-
friendly.
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Table -1: Physico-chemical characrerization of guar

Tofq gum derivatives
ifaes T Tﬁ'q‘ FaTaR- mﬁgTa;ﬁ— FeratTeE Physico- Guar Carboxy- | Hydroxy-propyl Cationic GG
A f § ; §' Tie chemical Gum methyl GG | GG derivative derivative
X X M X l A parameters derivative
RIEEES Me FO= Mg A= [Fa=
ww SRR ] G w e Solubility | Not Highly Improves and Moderately
R easily improves | soluble also in improves
& ) e HQ'TI R soluble alcohol and salt
REl Tau " | o solution
e st e P e Hydration | More Very less | Moderate Less
time
BEE
Viscosity Very Moderate |Low viscosity Moderate
FEIEEI HET AT A
2}’; ?f o high viscosity but increases viscosity
Rkl E .E{ YHTe viscosity exponentially with
ERIENI Y =ikl i concentration
el Rl S reny Errc = I | e g 3T Solution Opaque |Verygood |Moderate Very good
T clarity
- [k [ TR ¥ [T ®9 9 oIl GUR Thermo- Poor Less than | Significantly high | Slightly
— e stability native guar improves

(3ot T =yl gom shard e A= fReIR SfeR)
Sifg® Twar
Uee B WHfa
o YRAT Y HEd, hiclhdl R ' ARg HIH diciish bHIcei-Teh
WiepTaer e ghg Fames ' w1 siveafyes 1o e wWihR &
fern e 21 efifed Yo W@ 1-201631013579 2

(A Roy Chowdhury, S Srivastava and Nandkishore Thombare)

Intellectual property

Patent granted

e Provisional Patent Application on ‘Lac wax policosanol — a natural
plant growth regulator’ has been accepted by Indian Patent
Office, Kolkata. The patent application number has been allotted
as 1-201631013579.

Transfer of Technology

31e1fOT Ug emHar fAior Brisy Education and capacity building programmes
=, | wfvreror FEIRT HT sty | ureTeRnt /| wfrarfmEt Sl. | Name of training Duration | No. of No. of
. ﬁ\ﬁ o o No. | programme courses | parti-
R R | T /camps | cipants
qEn
1. | Trainer’s training One 04 124
1. |or@ #t gt fafu @ | 04 124 - ’
programme on scientific wee
et T e wfe ? methods of lac cultivation
> |oma = aEITﬁE o T 07 197 2. | Farmer's training One 07 197
5 . ; 1:|:{ programme on scientific week
SRS 5 SR methods of lac cultivation,
EAEd IO ShrefshH processing and utilization
3. |omE = B 1-2 f&= 02 57 3. | On farm motivational/ 1-2 days 02 57
; ks T e supplementary training
: programme on scientific
lac cultivation
4. | o F B AR | T R 05 201 4. | In-campus orientation One day 05 201
. - & programme on scientific
¥ T #ft lac cultivation
5. | On-farm training One day 01 84
5. | o i SR Bt W | T &\ 01 84 -
; programme on scientific
EEERC lac cultivation




6. |omE =7 B | fHam T T 02 776 6. | Participation in Kisan - 02 776
e ; i Gosthi/Workshop/
A Educational programme
hIHshH on lac cultivation
7. | e/ foRaE v o T T 02 506 7. | Participation in Exhibition/ 02 506
TR Kisan Mela
ﬁ'l‘[ 23 1945 Total 23 1945
(A HHAR STTHEe ) (AK Jaiswal)

WS MRA AMNI-T8-fHar et

o I & TS WEE & URSHER TMd H fEAF-30.05.2016
H W IRA SATIH-Te-fham St w1 eEeE feRn T
ARSHEE Te E-U9 & Tia & g sEsg o sufeed 9|
<. shael Ho1 v, FRweh; ©f aTelih AR, 9. o=e; =l
Tdre = vt SfeR; o i AR foe, aft. @@, s &
w11 el T BN, fava awg faem, T 3 e s § am
foran faeosl g o 1 Sefe St T GEEhtor % "
Y qeaaET & IR § S T AR SeEshl 3 o i edt §
ST aTelt FEReT i3S/ a1 3= au g H aFH R &
fau oe afiurers didl & fawe STers #UH 1 S fRen
I g IS T WSS 1 G % a9 g\ e

wEHT | SUEYd Fus

TN HEHT H TeAefE v 3 gU W TI- LA IG,, T
% FrRwe® e dad F9 v A e e Shed § e 9Rd
AT T WEW W AN hid Tl qU1 G Hi o el
AR R AR e, wer € yofaeiicl el Sl o giRdTereht
300 919 YEH B HT A T

(T FHAR)

AT AT

o TR W W, wig 7, faeh &t & wd TEE W | 20161 THE
THoEd it Sty T <gin faee ©Re | TgT Her
3% SR T€ FHE REd, 35(2):130-136 |

Swachh Bharat Abhiyan-cum-Kisan Gosthi

e Swachh Bharat Abhiyan-cum-Kisan Gosthi was organized
at Sarjamdih village, Block-Angada, District-Ranchi on
30.05.2016. Farmers of Sarjamdih and surrounding villages
participated in Kisan Gosthi. A team consisting of Dr KK
Sharma, Director; Dr Alok Kumar, Sr. Scientist; Dr SC Sharma,
Scientist; Sri DK Singh, STO along with Dr Rajesh Kumar,
SMS, KVK Ranchi took part in the Kisan Gosthi. Scientific

lac cultivation and value addition of lac through processing
were explained by the experts. Lac growers raised the
problems faced during lac cultivation and also requested to
provide the lac host saplings for plantation in rainy season.
The problems raised by them were resolved by the experts

FREHH o TG Hd e

Director, ICAR-IINRG, Ranchi, in his speech emphasized
upon the importance of Swachh Bharat Abhiyan in our day
to day life and stressed the need of scientific lac cultivation
as well. He also assured for providing 300 lac host plants to
the potential farmers.

(Alok Kumar)

Publication and Publicity

Research articles

e Sarkar PC, Sahu U, Binsi PK and Nayak N. 2016. Effect of vegetables
gums on proximate, functional, optical and sensory attributes of
catfish nuggets during chilled storage. Asian J Dairy & Food Res,
35(2):130-136.

)@(



e UM UH TF W HAN T | 20161 ARy 3% e ® Ansari M F and Kumari N. 2016. Modification of shellac with
fao TomEd T TUedt e | uhEr afEe FiET S+, melamine and epoxy resins. Asia Pacific Coatings Journal, 29 (2):

29(2):27-30 | 27-30.

o Il 3R &, fig 3N &, Yo U, SEHa T & T AR T | e Yogi R K, Singh R K, Bhattacharya A, Jaiswal A K and Kumar A.
20161 i< HHfE wwe = gifer el =@ o I 2016 . Current scenario and new policy intervention in lac sector.

FREvE T STF 29, uUe o= =S, 14(1):6903-6918 | Jharkhand J Dev & Mgmt studies, 14(1):6903-6918.

TEATT B YhT Institute publications

e YiFfdsh U@ TH g, WW—W.QT‘([.T]‘T.HZ’ HEFER 9, e Natural Resins and Gums, ICAR-IINRG Newsletter, January-March
SEE-TE 2016, 20(1), TS F TEA-12 | 2016, 20(1), 12pp.

° Waagq—mm.ﬂﬁ.ﬁ. aiffer fare, T@ N GEI-152 | e |CAR-IINRG Annual Report, 152 pp.

o FF THF TT TORIRE HA-37 Ifreer 73)33;@— d%lger  © Lac Insect and Associated Fauna - A Practical Manual, Technical
goidl, gaf H1 HeA-48 | HeTg<Id U, HiAgeas |, I & bulletin, 48 pp. Mohanasundaram A, Monobrullah Md, Sharma K
’ . ’ ’ K, Meena SC and Ramani R.
&, HoT T § Td W AR |

SR U897 Joining

e T & eyl M, A, A 3R faum J e e Dr KK Sharma, Head, Lac Production Division took over
12.4.2016 1 THSTI-MWIAME & Frafgd fees & &9 as regular Director, ICAR-IINRG on 12.04.2016.
o 99R TR0 fehal

TTATNYT Transfer
o ot fidier == e, fo 9 o Aty =1 fEih-31.5.2016 &1 e Sri GC Joshi, F&AO from ICAR-IINRG, Ranchi to ICAR-IVRI,
THATI-TLAATNE,, T F peru-. 9y Hfewan 1.9, |zatnagar on 31.05.2016.

TSR, SRl TR0l e =)

Jarfgfa Retirement
o of T 9N, deieht  © Sri Binod Kumar,

A (Freem) Technical Officer (Field Compiled, Edited and Produced by

Hberd, FUTes vq fastor

Sf 7E o KD fefis 30.4.2016 | Farm) on 30.04.2016.  DrMZSiddiqui
ST % st foferr wuR e Sri Shishil Kumar Tirkey, D]
< BRI AW wee ¢ g '
< i : fael, deR-ienl WETdIH Technical Assistant bt .Bhat
> (yErmeTen) e (Lab.) on 30.04.2016. Dr Anjesh Kumar
KR CIE 30.4.2016 | Translation
S o FAR o sfi WY YHIE sfiareqs, © Sri Ramesh  Prasad R R et
GERIEA AferehTd Srivastava,  Technical
or o= (ISR ) et Officer  (Photography) Photographs
#M T e AT 31.5.2016 | on 31.05.2016. Shri RP Srivastava
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