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Work on radiation treatment of food p was initiated more than 100 years ago, ~  nationalworkshop ... &
within a few years after the discovery of X-ray by the German physicist Roentgen in 4 DAE-BRNS regional
1895, During the World War Il, particular interes! was shown in the technig p 10
However, because of Iaq( .0{ adaqﬂ_ats _oonlrcfl Iur 1lhe Erocass‘_ mcsi_of the mm 5. IAEA-RCA kaiing
were xposed 1o radiation in including taste. During workshop on
the eary twentieth century, delalled sludies on Iradiation of food ilems were ‘Radiation protection
undertaken by pionear i such as M | Institute of Technology in In Industrial
USA and Natick Laboratories of the US Amy which led to mare optimisation of the radiography’ ............ 11
process fo sult requirements of indiyidual commodities and the purpose of trealment. g Training Gourse on
These studies led fo the birth of food iradiation technology as a novel process similar ‘Radigimmunossay
to thermal canning and pasteurisation of milk. and its clinical
applications.......... .12
During the latter part of the twentieth century, there was a world-wide interest in
radialian processing of food and many beneficial effects of low dose iadiation of food 7+ |AEA-RCA raining
items were recognised. These included the abiiity of radiation to Inhibit post-harvest mmm
sprouting in potato and onion, disinfestation of fruits, vegetables and grains, delay in of research
fipening of fruits, elimination of pathogens from flesh foods and also spices. Greal reactors! ..o 13
sindes were made in production of radiation sources, both radioisotopes as well as
machine sources, and in the realisation of specific advantages of the individual & g;;:%i
sources. While the radioisolopes, ®Co and 'WCs, were made avallable either RELn les 14
by neutron bombardment of natural cobalt and as a by-product of nuclear reactors,
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respectively, electron and X-ray machines were also
developed for radiation processing of foods. These
sources have different charactenstics with respect
to their ability to freat food products (Table 1),
Research on basic aspects of radiation processing
of food also led to detailed information on radiation
sensitivites of food-bome  micro-organisms,
parasites and insects, and biochemical changes
associated with delay in ripening in imadiated fruits.
Radiation was also shown to have potential use in
combination with  various conventional food
processing techniques for use as whal is known as
‘urdle technology’. This could help  reduce the
radialion doses reguired to get desired effects with
respect to preservation of perishable foods including
fish and meat products. Along with these
developments, the majoi intemational development
came through the recognition by a Joint Exper
Committee of World Health Organization (WHO),
Food and Agriculture Organization (FAQ) and
Intzmational Atomic Energy Agency (IAEA) that
food imadiated up to & maximum dose of 10 kGy

was safe and did not require toxicological
evaluation. In 1997, the Expert Committee also
endorsed the safety of using doses higher than 10
kGy to achieve a technological objective. The
Codex Committee on Food Additives and
Contaminants is also actively considering the
removal of maximum dose Emit of 10 kGy. This will
help use of higher radiation doses, that may be
required o develop food products that are shelf-
stable and ready-to-cook.

Major Benefits

Low doses of radiation bring about improvements in
quality of foods which can be beneficlal in several
ways. These include, control of spoilage of food
commodities, enhancement of hygienic quality and
safely of processed foods, use of radiation
treatment &s a tool for quarantine purpose and as
an altemative to chemical fumigants for inactivath
of Insects in food commodities.

Table 1: Comparison of lonizing radiation from different sources

Type of source Advantages Disadvantages
Gamma Good penetration Low energy and intensity
Refiable Continuous emission
Adjustable capacity Licensing tightly regulated
Proven lechnology Characterized as nuclear
Source, Co-60, Cs-137. Few number of suppliers
Elgctron beam  (EB) High efficiency and Limited penetration
intensity 10.5 cm per MeV)
Beam shut-off Machine parameters
not easy to monitor
Polential for interruption
Limited range of operation
Not widely used in high
energy applications
Krays Hybrid of electron beam High power machine
and gamma still under development
Good penetration Low conversion efficiency
Forward direction radiation Higher cost than EB'
Small radiation area High heat in converter plate
Simple conveyors
Less product hold-up




The role of radiation processing in improving food
hyglene is being widely recognised. According to
the World Health Organization (WHO), more than
one billion cases of acute diarhea occur in children
under the age of 5 years in developing countries.
Most of these ilnesses  am caused by
contamination of food by micro-organisms including
Salmonelia and Campylobacter sp. Tha Centre for
Disgase Conlrol and Prevention, USA, estimates
that there are 76 million cases of food-bome
ilnesses resulting in 5000 deaths annually in the
US. The high penefraion power of radiation is
useful to eliminate radiation-sensitive pathogenic
lsms such as ila, Vibrio, Listeria,
Campylobacter and Escherichia coll 0157; HT from
pre-packaged foods Including poultry, meat and
fishery products. Most of these organisms have low
sensitiviies lo radiation, with Dy vaiues (dose
required for 80% killing) of 1 kGy or less. Dr James
Sleske, renowned public health expert, in his article
published in the Twenty-first Century Science and
Technology ~magazine, has observed that
application of food imadiation is a public health
measure, which is long overdue.

Presence of insects and parasites in importing
foods has been a cause of great concem with
respect to intemnationally traded agro-based foods,
This has adversely effected export of fruits and
vegetables from Asian to European countries.
These foods are fly treated with fumigant
such as methyl bromide, ethylene dibromide,
ethylene oxide, etc. for disinfestation purposes. This
workd-wide practice will be discontinued because of
the realisation of the ill effects of chemical residues
on human health and envionment, and will be
replaced by radiation processing.

Recent Consumer Attitude towards
Irradiated Foods

Consumer acceptance is a major parameter for any
food processing technique to become commercially

concems were  several including possiblity of
foods becoming radioactive, possible replacement
of good sanitary practices, worker as well as
environmental safety and economics. However,
educational programmes for the consumers
undertaken during the last few decades have shown
that these fears could be removed. It has been well
established that the energy of radiation (gamma, X-
ray or electrons) used for treating food is incapable
aof making any of the food component radicactive. In
a nationally representative survey during March 6 -
B, 1988, commissioned by the Food Marketing
Institute, the Grocery Manufacturers Association of
America, the National Restaurant Association and
the American Meat Institute, 1003 respondents
gave their opinion about food irradiation. The
opinions of the respondents  included concerns
aboul possible chemical changes, unsafe food
handiing, hazardous malerials, worker safety,
unnatural way of treating foods, etc., while the
concem about radioactivity in treated food was more
casual. Most of the unfounded fear with respect o
this technology stem from the word ‘irradiation,’
ralsing scare  of nuclear holocaust in the
consumer's mind. According to a food science
communicator, Christine  Bruhn, Director  for
Consumer Research, University of California, the
use of the term ‘iradiation’ can be misleading. She
suggests specific language for labels, namely
‘Treated with cold-pasteurization (iradiation) for
improved safety’ (Food Technology, 55 (1), 2001,
94). Recent surveys conducted in USA and some
other couniries have indicated  willingness of
consumers to buy Iradiated foods even at an extra
cost for the safety of the products. In a survey
conducted by University of Georgia, USA, B4% of
consumers ot } that irradiation was t
necessary' or 'very necessary’. Similar positive
responses have also been noted in consumer
surveys conducted by the Food Technology
Division, BARC.

One major concem that still exists among some
gments of is the opinion that use of

viable. A few decades ago, lons
were concemed aboul imadiation of foods, Their

iradiation can encourage poor sanitary conditions in



food processing plants. US FD4 in December 1957
has made implementation of Hazard Analysis and
Critical Control Points (HACCP) system mandatory
in seafood processing plants in the country and also
for seafood exporters to USA. There is a fear that
such safety programmes may be overlooked if the
processed products were o be iradiated. The US
Depariment of Agriculture in a February 12, 1899
news release announced that it will allow irradiation
of meat fto help improve food safety. The
Depariment observed thai ‘when wused in
conjunclion with other science-based prevention
efforts, iradiation can provide consumers with an
added measure of protection’,

International Approval

With the observation of the Joint Expert Committee
of FAO, IAEA and WHO in 1980, as mentioned
above, more than 40 countries have approved food
imadiation  technology.  The  Intemational
Consultative Group on Food Imadiation (ICGFI),
established under the aegis of FAD, IAEA and WHO
in 1984, helps to evaluate global developments in
the field of food iradiation, provide a focal point of
advice on the application of the technology and
fumish information as required from time 1o time.
The Codex Alimentarius Commission, which is the
Executive Organ of the Joint FAOMWHO Food
Standards Programme, adopted a General
Standard for Imadisted Foods in 1983 and
recommended Intemational Code of Practice for the
operation of radiation facilities for the treatment of
foods. Under the scope of ICGFI, Food Irradiation
Process Control School (FIPCOS) has been
established o provide training programmes for
operators of imadistors. In India, a similar
programme called Training Course for Operators of
Food Imadiation Facilities is being conducied by the
Food Technology Division, BARC.

Several countries have conducted mﬂm‘trlg Irials
on various food items such as iradiated

accorded and marketing trials have been reported in
Canada, the Metherlands, and in some Asian
countries, Several professional  bodies have
endorsed imadiation of food (Table 2). The United
States Food and Drug Administration (FDA) has
approved iradiation of a variety of foods, including
fresh fruits, and vegetables and spices (Table 3).
The Administration has recognised the importance
of safe foods to avoid outbreaks of food bome
disgases and the role of low dose imadiation in
realising these objectives. FDA is allowing use of X-
ray and electron beam imadiafion to treal pre-
packaged foods. FDA is considering a petition for
clearance of imadiation of shellfish for sanitization.
Renenﬂy a coaliion of food Inﬂustry trade

i health organisati and
consumer groups under a common banner of ‘The
Food Imadiation Coaliion' has fled a pefition
requesting US FDA to extend the use of iradiation
to ready-to-eat products.

Table 2 : Some professional bodies endorsing
food irradiation

Food and Agricultural Organization

‘World Health Organization

Food and Drug Administration, USA

Naticnal Food Processars Association, USA
The American Association of Meat Processors
The American Spice Trade Association

Food Distributors Intemational, USA

The Food Marketing Institute, USA

The Food Safeguards Councll, USA

The Infection Control Advisory Network, USA
The National Cattliemen's Beef Association, USA
The National Chicken Council, USA

The National Meat Association, USA

American Society of Microbiology

Association of Food and Drug Officials, USA
Consumer Alert, USA

Centre for Disease Control and Prevention, USA

papaya, mango, shrimp, spmsmdwhsatpmducls
Clearance for imadiation of shrimp have been

US Department of
Institute of Food Technologists, USA




Table 3: Approval of irradiation for various foods by the US Food and Drug Administration

Product Dose (kGy)  Purpose Date
Wheat, wheat flour 0.20.5 Insect disinfestation 1963
White potatoes 0.050.15 Sprout inhibition 1964
Pork 0.3-1.0 Control of Trichinedla sp. 1985
Fruit 1.0 Disinfestation, Delay in ripening 1986
Vegetables, fresh 1.0 Disinfestation 1986
Herbs 300 Microbial control 1986
Spices 300 Microbial control 1986
Vegetable seasonings 300 Microbial control 1986
Poultry, fresh or frozen 3.0 Microbial control 1990
Animal feed and pet food 2.0-250 Salmonella contro 1987
Meat, uncaoked, chilled 4.5 Microbial control 1997
Meat, uncooked, frozen 70 Microbial control 1997
Eggs 8.0 Salmonella control 2000
Seeds 30 Microbial control 2000
Raw and processed crustaceans Microbial control Under
Ready-lo-eal foods Microbial control Consideration
(Poultry, fruits & vegetables)

‘Adapted from: Otson, D.G., 1508, *Imadiafion of Food - Seientlic Status Summary’, Food Technology, Vol 52 (1), 8561,

The European Pariament and the Council of
Eurcpean Union have adopted the Directive
1999/3/EC on the establishment of a community list
of foods and food |ngred|ams treated with ionizing

diath Food horised for  iradiation
treatment include dried aromatic herbs, spices and
vegefable seasonings fto a maximum overall
average absorbed radiation dose of 10 kGy. Amang
the member states of the EU, Belgium, France,
ltaly, the Metheriands and United Kingdom have
given unconditional clearance for trealing several
foods (Table 4). In the year 2000, Germany has
given clearance for imadiation of dried herbs,
vegetable seasonings and spices at a dose of 10
kGy. Other member states such as Austra,
Gragce, Luxembourg, Portugal, Ireland and Sweden
are likely fo permit the marketing of imadiated
foodstuffs. In September 2001, Australia has
cleared herbs, herbal infusion and spices at & and
30 kGy, as per requirements.

Commercial Applications

The Netheriands, Belgium, Hungary, South Africa
and India. It has been estimated that about 300,000
metric tonnes of iradiated foods were available in
the world markets in the year 2000, spices forming
bulk of the imadiated items. The availability of
irradiated spices alone in different markets including
those in European Union increased from 10,000
tonnes in 1980 to 90,000 tannes in 2000. There was
3 rapid development on commercial application of
food irradiation in the USA during the year 2000
following the approval of the US Dey t of
Agriculture for quality control of iradiated meat (to
eliminate pathogenic bacleria) in February 2000.
Starting in mid-May 2000, iradiated ground beef
was put on sale in 84 supermarket stores. The
number of supermarkets seling the product has
multiplied significantly by the end of the year.
Approximately 200 metric tonnes of ground beef
were iradialed per week using two electron beam
machines located at lowa and Florida, USA, The
product, labelled as ‘electron imadiated or
‘electronically pasteunsed’, attracted good consumer

A ial Xray irradiation facility

Currently, over 30 tries are using i ion of
foods on a commercial scale including USA, France,

in Hawail started operation in July 2000 and has




Table 4 : Authorisation of irradiation of food and food ingredients

by member states of European Council
Product Authorised maximum overall average absorbed
Radiation dose (kGy)
BE FR T NL UK
De_eEhwen tic herbs 10
Potatoes 0.15 0.15 0.
‘Yams 0.
Onions 0.15 0075 | 0.15
Garlic 0.15 0.075 0.15 ,
Shallot 0.15 0.075 [}
Vegetables, pulses 1.
Fruit {includes fungi, lomalo, rhubarb) 20
Dried vege-tables, fruits 1.0 1.0
Cereals 10
Cereal flakes, germs for milk_producis 10
Cereal flakes 1.0
Rice fiour 40
Gum arabic 30 30
Chicken meat 7.0
Poultry 5.0 70
Deboned poultry maat 50
Offal poultry 5.0
Frozen frog legs 5.0 50 5.0
| Dehydrated blood, plasma 10.0

Fish, shelliish, molluscs 30
Frozen peeled shrimp 50 5.0
Shrimps 30

white 0 30
Casein, caseinates 6.0

Nmmwumlmdel[ﬁ:19‘39125{.‘alMEAHWPa‘isnenianddmmmlmﬂnmmﬂmmdmmdmmwgalawmng
foods and ion BE, Belglum; FR, France; IT, Haly; NL, The Nefertands. UK, United Kingdom

Source: Marna Products Expon Denehmnl#kﬂhm'v Cochin, Newsietiar, Vol 7, No.2, Fabruary 2002,

treated commercial volumes of fruits, particularly,
papaya o meet quarantine requirements in the US
mainland. Several new commercial iradiators are
under construction in the US states of

expected to be completed shortly at Lasalgaon,
near Nask in Maharashtra. A4 women's social
arganisation, Annapurna Mahila Mandal, has taken

New Jersey and New York.

In other countries, during the past two years, new
commercial irradiators have been commissioned for
treating food. In  India, the Govemment  has

fed cl for ing of a
number of products (Table 5). A plant for iradiation
of spices has been operating for the last two years,
and another plant for sprout control of  onion is

I of iradiated spices in packs

through their retail outlets in Mumbai, The products
are jrradiated at the spice plant being operated by
the Board of Radiation Isotope and Technology,
located at Vashi, Navi Mumbai.

Chemical fumigation of food itams is in the process
of being phased out. Ethylene dibromide was
banned as a fumigant in 1984 in the USA, Under
the Montreal Protocol, methyl bromide, because of




Table 5:Cl for radiation p  foods by of India
Radiation dose (kGy)
Fosdimn Minimum Maximum Pilyposs
Onions 003 0.09 Sprout Inhibition
Potatoes 0.06 0.15 Sprout inhibition
Shallots {small onions), 0.03 015 Sprout inhibition
garlic and ginger
Rice, semolina (soofi, rawa) Afta 0.25 1.0 Insect disinfestation
{wheal flour), maida
Pulses 025 1.0 Insect disinfestation
Dried seafood 025 10 Insect disinfestation
Resins, dried figs, dates 0.25 Q.75 Insect disinfestation
Mango 0.25 0.75 Shelf life extension & quarantine
Meat and meat products 25 40 Shelf life extension, pathogen
control

Spices 6.0 14.0 Microbial control
Fresh seafood 10 30 Shef life extension
Frozen seafood 4.0 80 Pathagen control

its ozone-depleting property, will be banned in
advanced counties by 2005 and in developing
countries by the year 2015, |radiation, which does
not leave any residues in the food, has the potential
to ly replace chemical fumigats

practices. The role of food iradiation as a sanitary
and phytosanitary tool has been well rer.ognssed

internafional markets. Harmonisation of regulations
for food iradiaion and commercial scale facilities
are important for commercialisation of food
imadiation technology. There i an effort in this
direction based on the Codex General Standard for
Iradiated Foods and relevant recommendations of
the International Consultative Group on Food

The Inlerim  Commissé for  Phy Y Irradiation. Such a regulation will ultimately open
M of the International Plant Protection international markets o iradiated fuils and
Convention in its third session held in April 2001 vagetables treated to meet quarantine
agreed o develop i i fards on q Is. It is ted that jards at an
iradiation as a phytosanitary treatment. Ct ial i ional level for use of iradiation as a
application of imadiaion as a sanitary and itary and for of foods
phylosanitary freatment for fruits and vegetables \mII be avalable by 2003 I1 is lkely that the
has already been initiated in the USA.. g areas of lications of food

Although  several countries have permitted
iradiation of foods, at prasent infer-country trade in
|rrad|ared foods 15 not common due to lack of
B of
this, saveral pmducss for which Irradiation can be
profitably applied, are not yet available in

ture

|rradJa1lon are likely to be fucused on improvement
of food safely, quarantine treatment of fresh
horticultural produce and as a substitute for current
fumigation practices.




SCHOOL ON 'PHYSICS OF
BEAMS'

The ‘Charged Particle Accelerators' have played a
key role in the area of basic and applied sciences
including industry. To spread its awareness among
the young ing to the Universiti
and the National Institules, a two-week school on
the 'Physics of Beams' was organized by BARC at
the Homi Bhabha Centre for Science Education,
Mumbai. It was inaugurated by Dr V.C. Sahni,
Director, Physics Group, BARC, on December 24,
2001, About 50 students from the different
universities and the national institutes participated in
It. Teachers for the school were drawn from BARC,
Mumbai, CAT, Indore, VECC, Kolkata, and Pune
University. The school was sponsored by the
Department of Science and Technology and was
the sixth in the series. The other five have been
hield al CAT, Indore.

b hal

The inaugural function of the school on Physics of Beams'
Ssatad from left fo right are : Or R.V. Nandedkar, CAT indurs,

Chairman, Crganising Committes, O V.C. Sahini Dirsclor,
Physics Group, BARC, Dr H.C. Pradhan, Dean, Homi Bhabha
Cantre for Ssience Education, Mumbai and Dr 5, Krighnagopal
CAT Indare, Canvenor of the schoal.

The topics covered Included the physics of RF
Linacs, Cyclotrons, Synchrotrons, Storage Rings
and DC accelerators, Special topics lke Free
Electron Lasers and Chaos were also taught, Apart
from the exhaustive exposure to the theory of
accelerators, the students were given the hand ouls

Or A.C. Ssihi, Head, Accelerator & Pulse Fower Diwision,
BARC, deiivering the presidential address

and futorials, as an aid to understand the subject in
a better way. And, for further insight, quite a few
labaratory experiments were conducted within the
premises of BARC, These experiments dealt with
the characterisation of RF caviies, electron beam
sources, DC magnetic field and the measuring
devices. The experiments were backed up by
educational visits fo FOTIA and Industrial Electron
Accelerators fike 500 keV & ILUS,

'mvcwmmmmmc,mme
imaugural fatk

The school was concluded on January 4, 2002, with
a halfday seminar on the ‘Application of
Accelerators. In this seminar, Dr S.5. Kapoor,
Frofessor, Homi Bhabha Chair, gave a talk on the
‘Role of Accelerators In Nuclear Energy’, Dr RV,
Nandedkar covered the topic on the 'Application of
Synchrotron Radiations’, and Dr R.C. Sethi, Head,
Accelerator and Pulsed Power Division, BARC,
highlighted their role in the industry.




BRNS - IANCAS NATIONAL
WORKSHOP

The Indian Association of Nuclear Chemists and
Alied Scientisis (IANCAS) conducied its 46%
National Workshop at Jiwajl University, Gwalior,
during December 3-11, 2001.

- : &
BRNSHANCAS Workstiop af Gwatior. Seated from feff fo rght:
Or Radha Tomar, Workshop Diecon, Jwsfi Universiy,
D \.Nafarsjan, Workshop Coordinglor, Or G.ARama Rao,
Genersl  Secrefary, ANCAS, Prof VP GSaxena, \Vice-
Chancelior, Jwaji Univarsity, Frof Gaish Saxena, Vice
Chancetior, B.R. Ambedkar Universily, Agra, Mr Surandransth
Yadav, Inspector General of Police (Chambal Region),
e-BARC Scientist, Dr V. Venugopal, Head, Fuel Chemistry
Division, BARC and Vice-Fresident, IANCAS and Prof
KK, Dwivedi, Dean, Faculty of Scierics, Gualior University.

Prof. G.C.Saxena, Vice-Chancellor, B.R Ambedkar
University, Agra, in his inaugural address,
highlighted the progress in the field of alomic
energy, medicine and agriculture and advised
research scholars to focus their quest in the frontal
areas of science. Prof.V P Saxena, Vice-Chancellor,
Jiwaji University, Gwalior, presided over the function
and appreciated the aim of the Workshop in giving
practical knowledge of hands-on expenence in

3-stage programme comprising of power production
from natural uranium, use of plutonium in fast
reactors and use of thorium to get U-233 to sustain
the cycle. Dr G.A.Rama Rao, General Secretary,
IANCAS, elucidated the various activiies of the
association in imparting training in radiochemistry o
leaching communily and research scholars from
different universities across the country. Dr Radha
Tomar, Workshop Director, Jiwaji University,
proposad the vote of thanks.

Mr 5.C.Panida, Fusl Chemistry Division, BARG, conducting an
expariment on hat-ife determination of Ba-137m,

44 facully members and 29 research scholars from
all branches of science participated in the
Warkshop, There were 10 Resource persons from
DAE who gave lectures on varous fopics in
‘Radiochemistry and Applicalions of Radioisolopes”
Dr Arun Sharma, Head, Food Technology Dlwsnun
BARC, gave a lecture on the applications of
radicisotopes in food preservation, and explained
various activiies of BRNS in the promolion of
research in universities. Or (Ms) Karir from BRIT
gave an invited talk on Radioimmunocassay at the
local Cancer hospital on invitation, Dr S.B.Manohar,

handling radioisotopes to the teachers. Mr

Nath Yadav, Inspector General of Police, Chambal
Division, an ex-BARC scientist, was the Guest of
Honour. Dr V.Venugopal, Head, Fuel Chemistry
Division, BARC and Vice-President, IANCAS,
defivered the keynote address on ‘Overview of
Indian Nuclear Fuel Cycle'. He said that the Indian
Nuclear Energy p s a sef-sufficlent

President, IANCAS, gave a leclure on Radioactivity
in the KR, Post Graduate College for Women,
Dr G.A.Rama Rao and Dr B.S. Tomar answered the
questions from 12% std, students on Radioactivity at
St.Paul convent. B0 students participated in this
programme. Dr V. Natarajan was the Workshop
Coordinator and Mr 5.C.Parida was the Practical
Coordinator on behalf of IANCAS.



The valedictory function was presided over by
Prof. \.P.Saxena, and Prof. Satyaprakash, Dean,
Faculty of Science, Dayalbagh Institute of Science,
was the Chief Guest, A video show, provided by the
Publicity Division, DAE, liled ‘Blessing fo
Humankind' and ‘Atoms for peace’, was well
appreciated,

Financial suppart for the BRNS-IANCAS National
Workshop was extendad by BRNS.

DAE-BRNS REGIONAL
WORKSHOP

Biomedical Group, BARC, and Kerala Agricultural
University (KAL), Trichur, Kerala, jointly organised a
Workshop on the 'Impact of Applications of
Radiation on Food and Agriculfure’ af KAU on
December 27 and 28, 2001,

Dr Anil Kakodkar, Ghalman, AEC, ighting the inaugural lamp.
Others standing are Mr P.P. George, MLA, Ms KR Gaur
Amyna, Ministar far Agriculfure, Govemmen! of Karada, Or (Ms)
AM. Samuel, Director, Biomedical Group and Chafperson of
the Workshop, Or KV, Peter  Vice-Chancefior, KAL),
Or K Kumarsn, Diecior, Aesearch, KAU, and Dr KK
Swendranathan, NABT, BARC, Convenar of fhe Workshop.

The objective of the Workshop was lo create an
awareness amongst the facully and scientists from
various educational and research institutions of
Kerala about the contributions made in the field of
nuclear agriculture and food preservation by BARC
and identify the scope for interactive research in
these areas.

With this objective in view, a well-focused Workshop
in the area of nuclear agricutture and radiation
preservation of food was conducled. As the
applications of radiation and radioisotopes was a
subject lo which there was little exposure, the first
session deliberated on the myths and reality
periaining to radiation, iradiators and radiation
procassing. Its main intention was fo clear off the
apprehensions and misconceptions amongst the
participants about the effect of radiation and
radivisotopes.

The Workshop was inaugurated by the Hon'ble
Minister for Agricullure, Govemment of Kerala,
Ms K.R. Gauri Amma, who assured that the Staie
Government would display the political sagacity and
commitment to usher the technology developed so
far to achieve food security and value addition. She
reminded the audience that it was high time to have
another ‘green revalution”.

The chief guest of the inaugural function of the
Workshop, Dr Anil Kakodkar, Chairman, Atomic
Energy Commission and Secretary, Govemment of
India, Department of Atomic Energy, pointed out
that the developed caurtries, including the United
States and China and many Eurapean States, use
radiation processing as an effective process for
extension of shelf lfe and value addition of several
food commodities. He urged the agricuftural
universities all over the country to come forward to
clear the misconceptions of the process and reach
the benefits of the technology te the comman man,

Or (Ms) A.M. Samuel, Director, Biomedical Group,
BARC, in her address as Guest of Honour, informed
the gathering that BARC had already established
collaborative research with a number of universities
in the field of food and agriculture. She expressed
the hope that the Workshop would act as the
interface for a strong fie-Up to initiate collaborative
research between BARC and KAU in the areas
having direct relevance fo Kerala, especially crop
improvement, post-harvest preservation of spices,
fruits, fish and meat, employing radiation
technology.



Professor K.V. Peter, the Vice-Chancellor, KAU and
Chaiman, Organising Committee (KAL), while
giving the welcome address, looked forward for a
useful collaboration between BARC and KAU to
develop Interactive research and enrich the
scientific environment, Professor Peter lauded the
contributions of BARC in agricuttural research and
placed on record his appreciation of the eamest
effort of BARC in conducting this Workshop.

Dr KK Surendranathan, the Convenor of the
Workshop, elaborated on the theme and design of
the Workshop and expressed the hope that this
wOrkshop would clear the a:prehensnons and

plions, if any, regarding radiation and its
applicalions. Dr N. Saifudeen, Secretay Organising
Committee, proposed a vole of thanks.

The Workshop generated considerable enthusiasm
amongst a8 number of sclentists attending the
Workshap. A meaningful and constructive discussion
on the polentisls and prospects of projects for
collaborative research were discussed at length in
the concluding session. Or SF. D'Souza, Head,
Muclear Agriculiure & Biotechnology Division,
BARC, Dr K.B. Sainis, Head, Cel Biology Division,
BARC, Dr A.K. Sharma, Head, Food Technology
Division, BARC, and Dr SK. Mahajan, Head,
Molecular Biology & Agnculture Division, BARC,
detailed on the scope and feasibility of various
projects which came up for discussion and ienlified
the possible areas for developing collaborative
projects.

Besides motivating to hold this Workshop, Dr AP.
Jay Head, Media Relations, LISD, BARC,
could generate an intensive discussion among the
Kerala public through the "Media' reports on the
benefits of applications of radiation for improvement
in agricuttural production and contrel of food
losses due lo spoilage. Dr M.V, Thampi, LLRR,
CBD, BARC, thanked the Vice-Chancellor and
faculty of KAU for &l their help and efforts in making
this Workshop a success.

IAEA-RCA TRAINING
WORKSHOP ON
'RADIATION PROTECTION
IN INDUSTRIAL
RADIOGRAPHY'

The Radiological Physics & Advisory Division
(RPAD) of the Health, Safety & Environment Group,
BARC, conducted a one-week |AEA-RCA Training
Warkshop on ‘Radiation Protection in Industrial
Radiography’ at Hotel Parle Intemational, Vile Parle,
Mumbai, during February 11-15, 2002, The
Workshop was inaugurated by Dr V\Venkal Raj,
Director, Health, Safay & Environment Group,
BARC. Dr B.C. Bhatt, Head, Radiological Physics &
Advisory  Division, BARC, welcomed  the
participants. Or John Wheatley, Radiation Source
Specialist from 1AEA, also a faculty member for the
Warkshop, briefed the participants and the invitees
about the training programme and the role of IAEA.
Dr K. Raghuraman, RCA National Representative,
DAE, talked about the excellant work being done in
the field of radiation protection under RCA
programmes. Mr D.P. Bhatia, Course Director,
proposed the vote of thanks.

or v, m-rmmmmesm mﬁcmm
insugural address af the [AEA-RCA Workshop on Radiation

Protection in Industrial Radiography’, Ssafed on the dais (laft fo
right) are Or B.C. Bhaft, Head, RP&AD, Dr John Wheaticy,
Radiation Source Speciallsf, J'AElandDrK Raghurarman,
RCA National Represenialive, DAl



Twenty-one participants, two each from Indonesia,
Republic of Korea, Malaysia, Phinippines and

offered, Mr G.R. Srinivasan, Vice-Chairman, AERB,
in his valediclory address to the participants,

Thalland, one each from China, & lia, M

and Vietnam and seven from India athen:led the
Workshop. The faculty consisted of Dr John
Wheatiey from IAEA, Dr (Ms) Joane Shaw from
NRPB, UK, apart from eleven senior officers from
BARC, AERB and BRIT. The course concentrated
on the importance of radiaion monitoring, safely in
handling of radiography sources, radiation accidents
that may cccur and have occurred, origin of such
accidents and lessons leamt from them. The
programme consisted of 18 lectures and a visit to
BRIT, Vashi. During the Workshap, the participants
also gave presentations on the status of radiation
protection in the respective member states and
shared their experiences in the field.

Mr GR. Srinvasan, Vice-Chaimman, AERB, giving fhe
mmmmwmmaayurrmmmm
Seatod on the dais are (lef fo rght) Or AN, Nandakumar, Co.
mn«mmmm;macmmmop
Bhatia, Coursa Director

The programme was concluded by summing up of
the deliberations of the Workshop by Dr AN.
Nandakumar, Co-Course Director. Dr  John
Wheatley, in his remarks about the Workshop,
pointed out that the programme was well conducted
and hoped that it would be very fruitful for the
participants in their profession when they go back to
their countries. He thanked BARC for hosting the
Workshop in India and making excellent
arrangements for the stay of the parficipanis and
the faculty from abroad, and for the hospitality

1 d the imp of safety In any activity in
general and in the use of radiation in particular.
RP&AD, BARC, offered to conduct, in collaboration
with IAEA, more such programmes in the field of
Radiological Safety. All the participants were
awarded certificates by the |AEA.

TRAINING COURSE ON
'RADIOIMMUNOQASSAY

AND ITS CLINICAL
APPLICATIONS'

The 434 batch of the fraining course on ‘Radio-

immunoassay and its Clinical Applications’ was
jointly - organised

i by the Radiopt

Division and Board of Radiation & lsotope
Technology at Doctors Diagnostic & Research
Centre  (DDRC), Thiruvananthapuram, during
December 6-21, 2001.

Mr B. Bhatiachariee, Director, BARC, inaugurafing the 437
batch of the trafning cowrse on  Radioimmunoassay & i

Radioimmunoassays  and  immunoradiometric
assays are sensitive and specific analytical tools for
the measurement of minute {nano-molar and lower)
concentrations of bio-molecules such as hormones,
fumour markers, etc. in blood and ofher body fluids.
Millions of assays are carried out world over every



year and the applications of Immunoassays have
extended to many other areas in the recent past.
Since 1980, Radiopharmaceuticals Division has
been conducling fraining courses on ‘Radio-
immnoassay and its Clinical Applications' regularly
and over a thousand medical and paramedical
professionals have been frained thus far. More than
500 RiA laboratories have been  establi in

M.O. Annamma, Director, Medical Education,
G aof Kerala, add d the audience on
some relevant aspects of RIA practice. 19 para-
medical  professionals  working  in various
laboratories such as pathology clinics, endo-
crinology laboratories of various hospitals, ete. from
all over Indla paricipated and successfully
leted this course.

India manned by such trained personnel.

Mr B. Bhattachaes. Director, BARC, aiong wilh the facully

and irainees of the 437 balch of the lrainmg course on
; & i Ciniesl Applia

Doctors Diagnostic & Research Centre (DDRC) is &
speciality laboratory chain in Kerala offering a
complete spectrum of clinical analytical services and
is managed by Mr Joy Joseph, Administrative
Director,

The Iraining course was inaugurated by Dr B.
Bhattacharjee, Director, BARC in @& funclion
presided over by Dr V.K. Rajan, Director of Health
Services, Govi. of Kerala, and was held at Hotel
Residency Towers, Thiruvanthap The inaugural
function was attended by over 300 invited
dignitaries. Dr (Ms,) AM. Samuel, Director, Bio-
medical Group, BARC, delivered the key-note
address. Prof, Balaraman Mair, Medical Director,
DORC, gave the welcome address, and Dr M.R.A.
Pillai, Head, Radiopharmaceuticals Division, BARC
and Senior General Manager, Medical & Biological
Products Programme, Board of Radiation & Isotope
Technology, gave an infroduction to the course.
Dr N. Ramamoorthy, Chief Executive, Board of
Radiation and lsotope Technology & Assoclate
Director, Isotope Group, BARC, and Prof.

Mr B Bhatlschatiee, Diveclor, BARC sddmesing fhe press
Conference,

A press was also organised after the
inaugural function in which Mr Bhattacharjee
answered a variety of questions related to the
Atomic Energy Prog The press conf
was covered by all the major TV channels of Kerala
and there was a wide coverage in the Press.

IAEA-RCA TRAINING
COURSE ON 'IN-SERVICE
INSPECTION OF
RESEARCH REACTORS'

A twio-week tralning course on 'In-Service Inspection
of Research Reaclors' was organised by Reaclor
Group, BARC, during January 21-February 6, 2002.
The course was conducted by IAEA-RCA for Asia-
Pacific region in collaboration with Govemment of
India. The course was meant to increase the
awareness in the fiedd of In-service Inspection of
research reactors, A total of 30 paricipants,
including 11 foreign participants from Bangladesh,



China, Indonesia, Philippines, Korea, Thafland and
Vietnam, underwent the training course,

Mr P.5. Rao of Reactor Group, BARC, speaking duing the

Inaugural function of the LAEA-RCA trainkng course. Cthars in

the picture incuds (from Jef); Mr DK, Lahini, Rescior Group,

BARC. Prof Theodore Parish, [AEA, Chiel Guesl, Mr SK

Sharma, Direclor, Reaclor and Engineering Senvices Groups,
Associate Director,

BARC, Mr S. Sankar, . Reactor Group,
BARC, DOr V. Verkst Raj, Oiector, Health, Safely and
Environment Group, BARC, Mr AC. Tikku, Head, RRSD,
BARC & Course Director, Mr S.K. Mishra, Assisfan! Course
Divactor, Heaith, Safaly & Environmant Group, BARC.

Mr 8K Sharma, Director, Reactor and Engineering
Services Groups, BARC, inaugurated the fraining
programme. Mr AC. Tikku, Head, Research
Reactor Services Division, BARC, was the Course
Director and Mr S.K. Mishra, Health, Safety &
Environment Group, BARC, was the Assistant
Course Director,

Chisf Guest Mr AK. Anand, former Director, Technical Co-
oniingtion and Infemational Relations Group and Reschor
Projects Group, BARC and former RCA  National
Reprasanialive, handing over the IAEA cerificale io one of the
participants from Korea during the Visedicfary funclion,

The course programme consisted of 23 lectures on
various topics such as rafionale for 1SI of research
reactors, materal degradiation mechanisms, non-
d i inati technigy flaw
characterisation and residual life assessment
Lectures on ISl of concrele struclures and
elastomeric components, application of robotics, 1S
of pool type research reactors, designing for 1SI,
training and certification of NOT personnel for ISI,
diotogical, codal and regulatery aspects of ISI for
research reactors were also included. Invited taks
on topics such as safety of nuclear faciities, 1SI of
nuclear power plants, materal behavicur in
research reactors, advances in NDE techniques and
181 for ageing assessment were also included for
the benefit of the participants. During their technical
visit to BARC paricipanis were given [ive
demonstration of wvarious NDT  instruments
employed for IS| work, including remote repair tools
and special gadgets developed indigenously far IS
of in-core companents in PHWR and BWR.
A book of lecture notes was formally released by
Dr V. Venkat Raj, Director, Health, Safety &
Environment Group, BARC, and Chairman, BARC
Safely Council. Mr AK. Anand, former Directar,
Technical Coordination & International Relations
Group and Reactor Projects Group, BARC and
former RCA Mational Representative, presided over
the Valedictory function and awarded the training
course completion cerfificates to all the participants,
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BARC SCIENTISTS
HONOURED

» Mr BK Shah, Atomic Fusls
Division, BARC, has been elected as
Life Fellow of the Indian Society for
Non-destructive Testing. He has
also been appointed as Regional
Controller of Examinafion {Westem Region),
National Certification Board on NDT.




= The Indian Physics Association
(IPA) has been awarding prizes for
best Ph.D. thesis presentation in
Nuclear and Solid State Physics for
the past many years. In the DAE
Nuclear Physics Symposium held at Kolkata in
December 2001, Or L.M, Pant from Nuclear Physics
Division was awarded the IPA prize for his thesis
entiled, "Heavy lon Induced Fusion - Fission
Reactions”, based on his work camied out at the
BARC - TIFR Pelletron accelerator facility.

» Dr AK. Tyagi, Head, Solid State
Chemisiry ~ Section,  Applied
Chemistry Division, BARC, was
presented 'Dr Laxmi Award' by
Indian Association of Solid State
Chemists and Allied Scientists, atits
biennial conference, at Indian Institute of
Technology, Kanpur, in December 2001, This award
was conferred on him in recogniion of his
contribution in the area of Solid State Chemistry.
Some of the major research activities pursued by
him are in the areas of high T, superconductors,
rare-earth based fluorides, mixed oxides, ionic
conductors,  thora  basad  nuclear  fusls,
nanocrystalline ceramics, efc.

« Dr A Vinod Kumar of
Environmental Assessment Division,
BARC, received the 'Prof R.C. Singh
Medal" on December 2, 2001 from
the Institution of Engineers (India) as
a subject award for the paper, "Deposition of
Ambient Alr Constitutents at a Traffic Junction in
Mumbai'. This paper was published in their journal,
The Institution of Eng (India) Envi
Section, ENB1, pp. 4851, 2001. This paper s
authored by A, Vinod Kumar, R.S. Patil, K.SV,
Nambi and T.M. Krishnamoorthy,

o Dr P.V. Varde of Reactor Operations Division,
BARC, presented a paper enfilled "Simulation
of PHWR Data using Arificial Meural Metwork

for Transient
Identification®, at
the  International
Conference  on
Quality, Reliability
and Controls
(ICQRC-2001) held at Hotel Le Royal Meridian,
Mumbai. The paper was co-authored by
R. Chowdhury, Gopika Vinod, AK. Babar and
H.§. Kushwaha, and was adjudged as one of the
best papers in the conference.

Dr Varde {left in the above pholograph) was also
invited 1o be Co-Chairman for one of the Technical
Saessions an "Controls” in this conferenca.

+ Mr SK Khobare of Reactor
Control Division, BARC, was
presented a ‘Certificate  of
Appreciation' for his Keynote
Address enfied, "Quality and
Reliability Issues in Computer-
based Control Instrumentation Systems in Nuclear
Power Plants®, at the Intemational Conference on
Quality, Refiabilty and Controls (ICQRC-2001)
organised by IETE and T Bombay, held during
December 27-28, 2001 at Hotel Le Royal Merdien,
Mumba,

+ Mr MB, Kakade of Materials
Science Division, BARC, was
awarded the second prize for
the best poster presentation in
the Thirteenth Naticnal
Symposium and Waorkshop on
Thermal Analysis  (Thermans
2002) held at Anushakfinagar, Mumbal, during
January 21-23, 2002, The award was for the paper,
'Thalmal Dewmpnsnbm and Phase Evoiution
of P for Yitrium  Alumini
Gamet prepared by  Solution Combustion
Technigue" by M.B. Kakade and S. Ramanathan,
Malerials Science Division, and B.B. Kalekar,
Analytical Chemistry Division, BARC.
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