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From Director's Desk
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Protective edible coating : Potential of

Natural Resins and Gums applications
India is one of the largest producer,
consumer and exporter of spices, fruits and
vegetables. Fruits and vegetables are highly
perishable as they contain 80-90% water by
weight. Major losses in quality and quantity
of fresh fruits and vegetables occur between
harvest and consumption. Similarily,
post-harvest losses of flavor, decrease in
oleo-resin content, loss of colour, shriveling
etc. are common problems faced by the spice growers as well as
traders resulting in to huge economic losses and poor product shelf
life.

Edible coatings are an environmentally friendly technology that is
applied to the product surface in addition to or as a replacement for
natural protective waxy coatings; these can give the same effect as
modified atmosphere storage. Major advantage of using edible films
and coatings is that they can be consumed along with food; have high
potential to carry active ingredients such as anti-browning agents,
colorants, flavors, nutrients, spices and antimicrobial compounds
that can enhance sensory characteristics and extend product shelf
life and also reduce the risk of pathogen growth on food surface.
Even fresh-cut fruits are becoming popular ready-to-eat convenience
food, by keeping them fresh, flavorful and safe for longer periods
of time through the use of invisible, colorless, odorless, tasteless
coatings. Ready-to-eat fruits and vegetables now account for about
10 per cent of all produce sales, with sales exceeding $10 billion
annually. The use of edible films is likely to expand exponentially in
the future as health-conscious consumers look for more foods that
require minimal preparation.

Because they will be consumed, the material used for the
preparation of edible films and coatings should be generally
regarded as safe and must conform to the regulations that
apply to the food product concerned. To maintain edibility, all
film-forming components, as well as any functional additives in
the film-forming materials, should be food-grade and nontoxic.
Natural resins and gums are well known for their application in
food sector due to their film forming properties and safety and
thus, have high potential in edible coating industry. The use of
different edible coatings as carriers of functional ingredients like
antimicrobials, texture enhancers and nutraceuticals improves
quality and functionality of fresh-cut fruits. When active
ingredients are added to edible coatings, mechanical, sensory
and even functional properties can be dramatically affected.
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Nowadays, nanotechnologies are being used to enhance the
nutritional aspects of food by means of nano-scale additives and
nano-sized delivery systems for bioactive compounds. A new
generation of edible coatings is under development, which aims to
incorporate and/or control release of active compounds using nano-
encapsulation and multilayered systems. The development of new
technologies to improve the delivery properties of edible coatings is
a major issue for future research. At the moment, most studies on
food applications have been conducted at a laboratory scale. Studies
on this subject are rather limited and more information is required
in order to develop new coating applications. However, further
research focused on a commercial scale needs to be done so that
more realistic information can be generated to commercialize edible
coated fresh fruits and vegetables.

(KK Sharma)

Research Highlights

Lac Production

Germination of kusum seeds as affected by PGPRs
inoculation
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Germination per cent affected by PGPR
interactions
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Fig. 1: Kusum seed germination as affected by PGPR interactions

e Eight genotypes of kusum
seeds were inoculated with
Azotobacter, Phosphobacterin
and VAM. The Inoculation
of Azotobacter (A) and VAM

individually raised the

Piv1 confirmed that either only
Azotobacter, or Azotobacter and
VAM or all the three inoculated
together are at par and resulted in 31-36 per cent of

germination.

Study also suggested that Phosphobacterin inoculation without
VAM can drastically reduce germination (Fig. 1).

(S Ghosal)

Processing and product development

Yield of seedlac manufactured through Integrated
Small Scale Lac Processing Unit

e Batch washing trials of seedlac manufacturing from kusmi sticklac
was carried out in replicates for each treatment (golden washing,
3% washing, 5% washing and without cleaning agent by weight
of sticklac) on Integrated Small Scale Lac Processing Unit. Mean
yield of seedlac was found to be 71.60, 71.40, 70.00 and 71.10
% respectively for golden washing, 3% washing, 5% washing and
washing without cleaning agent.

(SC Sharma, SK Pandey and N Prasad)
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through Small Scale Lac Processing Unit and
Integrated Small Scale Lac Processing Unit. The
quality parameters (flow, life, colour index,
impurity content, acid value, moisture content and
wax content) and colour parameters (lightness-L,
redness-a and yellowness-b) of prepared seedlac
through both the units were determined. All
the quality parameters were similar in seedlac
manufactured by both the machines. However,
colour parameters of seedlac manufactured
through Integrated Small Scale Lac Processing Unit
were lighter as compared to seedlac manufactured
through Small Scale Lac Processing Unit (Fig. 2).

(SC Sharma, SK Pandey and N Prasad)

Transfer of technology
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A9 G91e9 e Human Resource Development

o st U FAR, ANS THAIEA | WHAI-HM & faw e Shri Bhupal Kumar, Senior Technician attended a training
ﬂ%r_tﬂgﬂf ﬂ\&ﬂ?ﬁﬁ Edl Tl'l?ﬁ'q E{ff, T3 (SW.) W 02-11 7R, programme on 'Microbial culture handling and maintenance'
2016 & ?flTFl ‘ﬂ&ﬂaﬁﬁ Tl o YeHE wE werEE’ fam from 02-11 August, 2016 at ICAR-National Bureau of Agriculturally
gfoTeor SR § 9 T Important Microorganisms, Mau (U.P.).

o i M ST, FHAEA A STﬁiaqaq_Eﬁaﬁ'q az—ﬁq Al e Shri Jhirga Oraon, Technician attended training programme on
HEIME, 99 | 16-25 3T, 2016 & R ‘g SR arEr 'Selection, adjustment, operation and maintenance of agricultural
ot & fau Eob IO T T, TEE, YO TS @RS implements for field and horticultural crops' from 16-25 August,
forwer R e e T 1%1?1’“ ' 2016 at ICAR-CIAE, Bhopal.
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Trainees with Director and other officials

e Dr Anjesh Kumar, STO and Shri Binod Kumar, STO received training
at NAARM, Hyderabad during 17-26 August, 2016 on 'Competence
enhancement programme on motivation and positive thinking'.

Technology Transferred

ICAR-IINRG Trains Chinese firm on ‘Technical know-how
of Aleuritic acid technology'

e A two days Training-cum-
demonstration on ‘Technical know-
how of Aleuritic acid technology' was
% conducted for the two representatives
of Anning Decco Fine Chemical Co., Ltd.,
Kunming, China during 13-14 July, 2016.
The firm is a joint venture between
Decco, a world leader in post harvest
and the state owned Yunnan Anning
Chemicals located at Kunming, Anning
in the South West of China. The US FDA
registered and Kosher certified firm is the largest producer of
shellac in China and the second largest in the world, exporting
to many countries.

During the training, preparation of aleuritic acid (both technical
and pure) was successfully demonstrated to them at pilot plant
scale. In the process, they were also acquainted with maintaining
different process parameters to get the desired yield and purity
of aleuritic acid which was their major concern. Queries raised
by them on different aspects of aleuritic acid preparation were
discussed and replied to their satisfaction.

The Agrinnovate India, an ICAR company played a major role
in processing the training proposal and arranging the logistics
support for them.
(SK Pandey)
e Dr MZ Siddiqui, PS, transferred the technology of Lac Wood Shine
& Lac Glaze varnishes to an entrepreneur Mr Ajay Kumar, Durgapur
(WB). Process (know-how) was demonstrated to the entrepreneur
during July 26-27, 2016.

Events

ICAR-IINRG organised field day for promotion of Lac
Integrated Farming System

o A field day followed by practical field demonstrations was
organised on 28" July, 2016 for the promotion of Lac Integrated
Farming System amongst the farmers of the region in the village
Deogain, Ranchi. At the outset, Dr SS Bhat, Sci. (Agroforestry)
and Convener of the programme, welcomed the farmers and
the guests and briefed about the essence of the programme
towards promotion and adoption of lac based integrated farming.
He thoroughly explained how integrated farming is an efficient
sustainable resource management for maximum productivity
from the cropping system, with multiple components like trees,
crops and livestock arranged spatially and temporally over the
same unit of land for the best utilization of the growing space and
also that how integrated farming acts as insurance against total
crop failure and a potent tool to combat the vulnerability from
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Hon'ble Governor planting Kusum sapling at IRF

climate change. He stressed upon the adoption of semialata based
integrated cropping system with mixed cropping, crop rotation
and inter-cropping for the least competition for water, nutrition
and space and adopting sustainable eco-friendly practices. Dr
S Ghosal, PS (Agronomy), highlighted some success stories of
lac cultivation and briefed about the agronomic practices of lac
cultivation. He explained the benefits of fertilizer application for
increasing lac productivity and demonstrated the application of
recommended doses of fertilizer on selected trees of ber trees.
Dr A Mohanasundaram, Sci. (Agricultural Entomology) highlighted
the package and practices of lac cultivation and stressed the
farmers to practice scientific lac cultivation.

Dr KK Sharma, Director of the Institute, exhorted the farmers to
adopt lac integrated farming system for sustainable livelihood.
He interacted with the farmers and clarified some of their
misconceptions regarding lac cultivation. He distributed
vegetable seeds amongst the innovative farmers for use in
the adopted system. They were also provided literature on lac
integrated farming system and lac cultivation on different hosts.
The programme was followed by field visit to farmers who are
cultivating lac. Visit was also made to the fields of farmers who
came forward for the adoption of the technology.

(SS Bhat)

ICAR-IINRG organizes a Model Training Course
o ICAR-IINRG organized a Model Training Course during 2"-9®

September, 2016 sponsored by Directorate
of Extension, Ministry of Agriculture &
y Farmers Welfare, GOI, New Delhi. Twenty
three participants from various institutes,
officials from State Forest Departments,
Cooperative Federations and Agricultural
Departments from Jharkhand, Chhattisgarh,
Assam, Tamil Nadu, Madhya Pradesh,
Arunachal Pradesh, Nagaland, Mizoram and
Delhi successfully completed the training and
received the certificates by Hon'ble Governor
of Jharkhand, Smt. Droupadi Murmu in
Valedictory Function. In her address, Smt.
Droupadi Murmu appreciated the efforts
of the scientists and congratulated the participants for successful
completion of the training programme. She also emphasized to
strengthen marketing facilities for natural resins and gums including
lac. On this occasion a training manual on “Natural Resins and Gums:
Agribusiness Modules for Skill and Entrepreneurship Development” was
released by the Hon'ble Governor. She visited the Institute Museum,
Surface Coating Laboratory and also planted a sapling of kusum at
Institute Research Farm.

In his welcome address, Dr KK Sharma, Director, ICAR-IINRG,
Ranchi briefed her about the various research and extension
activities of the institute. Dr Alok Kumar, Senior Scientist and Co-

Course Director proposed Vote of Thanks.
(RK Yogi)

ICAR-IINRG Celebrates 93 Foundation Day

e |ICAR-Indian Institute of Natural Resins and Gums celebrated its

93 Foundation Day on September 20, 2016. While welcoming the
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Releaseing the book Monograph on Palas
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guests and audience, Dr KK Sharma, Director of the Institute dwelt
upon the recent achievement of the Institute. Shri Saryu Rai, Minister
for Food, Public Distribution, Consumer Affairs and Parliamentary
Affairs, Govt. of Jharkhand graced the occasion as Chief Guest. He
opined that the use of components of biological diversity must be
in a way and at a rate that does not lead to the long-term decline
of biological diversity, thereby maintaining its potential to meet
the needs and aspiration of present and future generation. Guest
of Honour Dr Kailash Chandra, Director, Zoological Survey of India,
Kolkata delivered 6™ Ms Dorothy Norris Memorial Lecture in the
honour of Founder Director of the erstwhile Indian Lac Research
Institute on this occasion. He emphasized upon the importance of
biological diversity and necessity to conserve it. He told that the
ecosystem services provided by the biological components are
at present underexploited and the time has arrived to realize the
importance of the same.

Dignitaries and scientists from CTRTI, ICAR-IIAB, ICAR-RCER,
Regional Station of NBPGR and other officials from different
organizations participated in the programme. Monograph on
Palas and a technical bulletin on Model Bankable Projects on Lac
Cultivation for Livelihood Security were released on this occasion
by the Chief Guest.

F

I.; o '

Excellent Worker Award given away by Hon'ble Minister

Distinguished workers of the Institute in various categories were
felicitated during the function. Dr Alok Kumar and Dr Thamilarasi
K (Category: Scientist), Dr Anjesh Kumar and Shri Binod Kumar
(Category: Technical), Shri Anant Pandey (Category: Admin.), Shri
Suresh Pandit and Shri Jaleswar Horo (Category: SSS) were awarded
with certificates and mementos for their outstanding contributions in
their sphere of work. Dr Md Monobrullah, Convener, proposed vote
of thanks. DrJ Ghosh and Dr A Mohanasundaram were Co- conveners
of the Foundation Day programme.

A cultural event was organized in the evening where in employees
of the local ICAR Institutes along with their family members
enjoyed Hasya Kavi Sammelan.
Institute also observed open days on 19" and 21 September,
2016 for the students in which 1007 students from seven schools
of the city visited the Institute. An exposure-cum-educational visit
of Institute Research Farm was organized to show the students
different lac hosts and standing crop of lac along with lac insect.
They were shown around the NRG Museum and a documentary
on lac was also screened for them.

(Md Monobrullah)
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gy feaq Field Day

o o IR qelf o oAl T YR % I=Hid a9 & STAM e A Field day was organized for the promotion of lac cultivation

for S W@ et ) fohel St e WAsR &Y fhell W o hi
Tl S WedIfed w & faw oel, I & YRRE e W 22
faamr, 2016 &1 Y& fGa@ &1 T&H o T aE SagA
fawm & e SAifad= =i, aft. S=fer; < awa € weie, aetes;
< dfere &, defeh e S U WeAg=d, SR A fhaEi %
Y AT foRivmar 9 i wekR X fee & fafed v=w
o9 feafa fre 7w fREEl % ©d ¥ @ T

(SEifaa =W we awa € oeie)

on fruit ber varieties over existing wild ber varieties under
‘Improvement and Evaluation of Lac Host Plant' at village
Putadag, Angarha, Ranchi on 22" September, 2016. Dr J Ghosh,
Senior Scientist; Dr Vaibhav D Lohot, Scientist; Dr Thamilarasi K,
Scientist and Dr A Mohanasundaram, Scientist of Lac Production
Division shared their expertise with farmers. Twenty five plants of
identified fruit ber varieties were distributed and planted in the
farmers' fields.

(J Ghosh & V D Lohot)

= feaq 99RE Hindi Diwas Samaroh

o TM ¥ f&#-01.09.2016 ¥ 30.09.2016 Tk fe<r 9a=1 A9 =1 ©® Hindi Chetna Mass was observed in the Institute from 1
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(39T HAR)

Sept., 2016 to 30 Sept., 2016 and Hindi Diwas Samaroh was
organised on 1% October, 2016. Speaking on 'Status of Use of
Hindi in Courts', Chief Guest Justice Shri Vikramaditya Prasad,
Former Judge, Ranchi High Court said that in comparison to Hindi,
English is prevalent in judiciary. He said that there is a scarcity of
judicial literature in Hindi. He appealed to the scientists for using
simple Hindi in their day to day and official work. Speaking on
'Status of Use of Hindi in Scientific Literature', Guest of Honour Dr
Sanjay Singh, Scientist-E and HOD, Institute of Forest Productivity,
Ranchi said that large number of scientific articles are being
written in Hindi now and several scientific journals are also
published in Hindi.

Welcoming the guests, Dr KK Sharma, Director of the Institute
said that Hindi Diwas Samaroh has been organized today to
mark the culmination of Hindi Chetna Mass. He informed that
Hindi is widely used in the Institute in scientific literature as
also in day to day work. Magazines, booklets, folders etc. in
Hindi are published regularly by the Institute. Dr Sharma said
that Institute have published agricultural extension literature in
local language, Bangla and Oriya too. Institute magazine Laksha
-2016 was released during the function. Winners of the various
Hindi Competitions organized during Hindi Chetna Mass were
awarded on this occasion. Programme was conducted by Dr Anjesh
Kumar, STO and vote of thanks was proposed by Shri Nandkishor
Thombre, Scientist and Chairman, Hindi Diwas Samaroh Ayojan
Samiti.

(Anjesh Kumar)

Publication and publicity

J&ID ey Book Chapters
o A< U, HHgede Al Ud 3 off 2016, /797 3%  ® Mohanasundaram A, Monobrullah Md and Upnit Shree 2016.

I, FEeTT, FTEGATT TE FRARST 7% Tl HT 377 JArg
TE GY g QYT SF %, TS 25-261 TgeT I T T
T WETed FIC Thic T RGN STATHE |
AR ATI- MLALA.E., T H

o TiEle 9v9a €, HieTg< U, diHeRdl & Ud v e o °

2016, FHAFIT TE HAIIT S ol 509 T Wil araerTaiie],
S 49-52| TR AT TE TG: Thfaoiig Feqed R @idT T8

Demonstration of pruning, bundling, inoculation and harvesting
of rangeeni crop on palas & ber and scrapping of lac, 25-26 pp.
In: Natural Resins and Gums: Agribusiness Modules for Skill and
Entrepreneurship Development. ICAR-IINRG, Ranchi,

Lohot Vaibhav D, Mohanasundaram A, Thamilarasi K and Sharma
KK 2016. Collection and conservation of lac insect and host plant
biodiversity, 49-52 pp. In. Natural Resins and Gums: Agribusiness
Modules for Skill and Entrepreneurship Development. ICAR-IINRG,
Ranchi.
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e Monobrullah Md and Mohanasundaram A 2016. Natural Resins
and Gums (NRG) related terminology, 5-8 pp. In: Natural Resins
and Gums: Agribusiness Modules for Skill and Entrepreneurship
Development. ICAR-IINRG, Ranchi.

e Monobrullah Md and Mohanasundaram A 2016. Lac insect
lifecycle and crop cycle, 23-24 pp. In: Natural Resins and Gums:
Agribusiness Modules for Skilland Entrepreneurship Development.
ICAR-IINRG, Ranchi,

Research Articles

e Siddiqui MZ 2016. Diverse applications of oleo resins. World J
Pharm Sci, 4(10):1-3.

e Sharma SC, Prasad N, Pandey SK and Giri SK 2016. A review
on status of gum tapping and scope for improvement.
Agricultural Mechanization in Asia, Africa, and Latin
America, 47 (3): 68 — 75.

e Thamilarasi K, Ram Mousam K, Lohot Vaibhav D, Mohanasundaram
A, Ghosh J and Sharma KK 2016. Genetic diversity analysis of
palas [Butea monosperma (Lam.) Taub.] flowers through random
amplified polymorphic DNA. IndianJournal Plant Genetic Resources
29(2): 187-193 (DOI 10.5958/0976-1926.2016.00027.9).

Institute Publications
e Natural Resins and Gums, ICAR-IINRG Newsletter, April-June 2016,
Vol. 20(2), 08pp.

e Monograph on Palas, Book,126 pp.
e Laksha 2016, Annual Hindi Magazine, 110 pp.

e Model Bankable Projects on Lac Cultivation for Livelihood Security,
Booklet, 40 pp.

e Natural Resins and Gums: Agribusiness Modules for Skill and En-

trepreneurship  De-
\Glopmlegtm Training  compiled, Edited and Produced by
anua
Pe- Dr MZ Siddiqui
Transfer Dr SS Bhat
e Dr Alok Kumar, Sr. Sc. Dr Anjesh Kumar
relived from Translation
ICAR-IINRG, Ranchi esh
0n30.09.2016 tojoin D Anjesh Kumar
as Pr. Sc. at ICAR- Published by
NAARM,
Hyderabad. Dr KK Sharma
. Director
Retirement ICAR-Indian Institute of Natural

e Sri KK Prasad, CTO Resins and Gums, Namkum,

(Lab Technician Ranchi - 834 010, Jharkhand
Group) on Phone : 0651-2261156
31.07.2016.
Fax : 0651-2260202
e Sri VK Singh, o . .
E-Mail : iinrg@ilri.ernet.in

CTO (Library
Documentation &
Information Group)
on 31.07.2016

: director.iinrg@icar.gov.in
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