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Provisional Agenda of the Meeting
1681 RCA Action Plan
RCA Digest., Issue No. 5

Proposal: Establishment of a Regional Nuclear Emergency

Assistance Centre in Asie and Far East
Evaluation Reports on Current Regional Cooperative Research Projects
Meeting Reports on Current Projects

Report on the Jepanese Survey Mission of the Medical and Biological

Application of Radistion and Radioisotopes

UNDP Revised Proposal for the RCA Project on Industrial Applications

of Isotopes and Radiation Technology (under separate cover)






<

Thursday, 21 May

11:00 - 12:00

1b:00 - 1k4:30

14:30 - 16:30

14:00 - 15:30

PROVISIONAL AGENDA

THIRD WORKING GROUP MEETING OF REPRESENTATIVES
OF RCA MEMBER STATES

JAKARTA, 21 MAY - 27 MAY 1981

—

-
—

ITI.

Opening Ceremonies
Lunch

ion of Chairman

ct

Elec

Pal

Adoption of Agenda

. Report of the Advisory Meeting on

Non-Destructive Testing Regional Certification

. RCA Action Plan for 1981

Present Status and Future Actions of
the UNDP RCA Project on Industrial
Applications of Isotopes and Radiation
Technology

IV. Revised UNDP Industrial Project

Iv.

Sub-Project 1 Tracer Technology
in Industry

Sub-Project 2 Non-Destructive Testing
Lunch

Continued

Sub-Project 2 Radiation Processing
a) Rubber, wood, wire and cable
b) Radiation sterilization
of medical supplies

Sub-Project 4 Nucleonic Control System
a) Paper gauging
b) Steel gauging
¢) Mineral exploration, mining
and processing

Nuclear Instrument Maintenance

\n

Sub-Project



<



Monday, 25 May

10:00 - 12:00 V. Evaluetion of Current Research Projects
and New Proposals

az) New Proposals

b) Improvement of Grain Legume Production
c) Food Irradiation

d) Improving Domestic Buffalo Production

Lunch

14:00 - 16:30 V. Continued

e) Medical Supply Sterilization

f) Health Related Environmental Research
g) Nuclear Instrument Maintenance

h) Neutron Scattering

i) Hydrology and Sedimentology

The evaluation will be made by a2 small
separate group and reported to the participants
of the Meeting

Tuesday, 26 May

10:00 - 12:00 VI. Other Matters
Lunch
14:00 - 17:00 » Visit of the Centre for the

Application of Isotopes and Radiation

Wednesdeay, 27 May

Acceptance of Final Report

[

10:00 - 12:00 VII.
Closing Remarks

Adjournment
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For 1981 the recommended zllocation of funds for research contracts
ct mee s is i

1. Regular Agency Research Contract Budgez - US$285,000
' t of n and Isotopes  US$185,000 - ~
B. Other - 100,000

ributions Us$201,000

2. RCA Member StetesCont
tralia Us$105,000

A. Government of A
B. Government cof J
1

s
epan 80,000
C. Trensfer from 1979 Contributiors 16,000
The fisczl planning for 1981 is based upon your continuing spprovel of
en ellocation of USS100,000 to RCA for research contrazct purposes from Agency
resources other than those of the Deperiment of Recszrch and Isoctopes. In
consideraiion of this it is provosed to zllocats USS185,000 frcx ihe Depariment's
1981 resezrch centract funds zmong its three Divisicns as follows:

s - - : 76,590

=3
3 Leboretories 8,325

The Government of Austrzliz iz expecied to mzke z contritution of
US$105,000 to support RCA projects in 1981 fiscez) yezr. The funid will be
used primarily to support the Regicnel Co-cperztive Research Froject on Isotope
Applications to Hydrolozy and Sedimentology.

The Government of Japzn has included in the nziionzl budge: for 1981
an amount of US3380,000. The major tart of the planned 1081 ceoniribution will
be used to supvort the Rzgicnal Co-opsrztive Reseearcqr Project ¢z Feood Irrzdistion,
with U°$76,00u from the 1979 ceoniribution being a2ppliszd 1o the Juclear Instrizent
Meintenznce Project. Indications zre that a separzte budget rezusst hes deen
submitted to the Minisiry of Finznce a5 teri of the 1231 natiocnzl budget in
support of a reguested contribution by Javan of US3257,200 to the UID? project
discussed below.
A revized UNDP proposzl eniitled "Ragionzl Froject for isiz and the
Pacific (RCA) on Industrizl Applicztions of Isciopes 2nd Radiz*iocn Technolozy”
will be submitted to UIDP by the IAZZ on 1 Februery 2981, The trozoszl recuesss
funéing from UNDP of US$6,375,032 znd contriputions From RBCA Meazoer Sizies of
US$5,102,075 for = total project cost over 5 years of US$S11,9283,307. Thne
plenned start-up dazte for the project is 1981. The 1631 UNDP trolect sxpendiftires
are estimated at U3%2,185,100.
New RCA Regicnal “he
"Evaluzticon zn ding Mzterizl:
e -"‘
1% -

vrntanda







9

e e e i

=
Tavle T ) '
1981 RCA ACTION PLAN
© Estimeted Cosis o
TITLE 1630 Totel Costs 1952-1085
Technicsl Prcject Ses. Contracts Res. Contracts Proj. Mtg. Sub-Total .
" Officer end Froj. Mtg.
UXDP Irdustirial Isotopes E. Fowler $386,000 - - $2,185,100 1 48,265,700
end Rzdiztion Project
Reg. Proj. for Use of Induced A. Micke. 49,200 $ 47,500 $-34,000 81,500 -
Mirtetiorns for Improvement of
Grain Legume Production
Reg. Pro}. on Foecd Irredistion P. Loaharaau 76,000 60,000 20,000 80,0002) 80,0002)
Reg. Prcj. for Improving B. Ycung 50,200 56,700 20,000 70,700 219,000
Dezestic ulffale Production :
Using Jiuclear Techriques
<:—‘?} Prol. on Medicel Supply R. Mukherjee 51,000 25,000 - 35,000 51,000
z<¥rilization
Reg. Proj. on Healih Relsted ¥, M'Baku 20,000‘ 28,000 | 16,000 hh,COO 159,500
Environmental Resezrch
Reg. Projezt for RNucleer P. Vuister 47,500 k5,000 8,50¢ 53,5033) 230,000
Instrument Maintenance
Reg. Proj. for Neutren J. Dolpicar - 23,000 12,700 - . 12,700 -
Seattering : :
- . h
Reg. Proj. cn Iscicpe B, Payne 105,300 85,000 20,000 105,000 ) 152,000
Applicstions to Hydroleogy
and Sedimentology
“Reg. Prol. on Biogas from -R. ‘Kokke =~ 2. % - - (hs,OOOS))Vr (20,0005)) (ES,COOS))- (230,0035))
Agricultural Residue .
=~ P Sve Yo s M Yaernd 5) - 5) 1 nns.) ot -5)
®ex. Proj. on Zveluation of T. Xewal - {30,000°7) (315,00077) 155,80077) {250,005° ")
Mutant Stocks for Sezi-Tiar?
Plant Type e&s Cross Breeding
Mzierials in Rice
lcrring Croup Meesting - o - - - 3,600 12,000

1) Toe 1981 planned level ¢f fund
apan (2

Indonesia ($559,C50), Jar

2) The Govern=ent ¢
to support the T

3) In 1979, the Jszens
The remaining $37,5¢

. )

k) The Government of

TOTALS:

ings by UWDP of $1,1L7
$2505,600) anid Tneilezd

=2de a contridution of ¢
Project. The Covernz







Issue No. 5

RCA DIGEST

1 APRIL 1980 - 30 APRIL 1981

OTH MEETING OF REPRESENTATIVES OF RCA MEMBER STATES

(RCA/9)

The 9th Meeting of Representatives of RCA Member States was held
in Vienna on 25 September 1980. The Meeting was formally opened by
Prof. H. Kakihana, Deputy Director General, Depdrtment of Research angd
Isotopes, and chaired by Mr. Z. Rartolome, & Representative of the

Philippines.

The Meeting was attended by 19 Representatives from 11 Member
States, the Deputy Director Generzl of the Department of Research and
Isotopes, The Deputy Director General of the Department of Technical
Assistance and Publications, the RCA Coordinator and 12 Scientific Officers

of the IAEA working on RCA projects.

The report on the Second RCA Working Group Meeting in Manila
was accepted to serve as the Report and Recommendations of RCA/Q.
One new Project Proposal on "Evaluation of Mutant Stocks for Semi-dwar?
Plant Type as Cross Breeding Materials in Rice" was recommended to be
initiated as soon as funds are available. The Representatives strongly
urged the continuastion of the Agency's support for RCA projects and =ffort
to make funds available for the above new Project and the Project on

"Improved Utilization of Agriculture Residue".

The current status and future plan of each project were reported
by the Scientific Officers. In this connection, the Representatives regquested
the evaluation of on-going Projects by the Senior Scientists at the

Third RCA Working Group Meeting. It was stated by the Revresentative of






Japan that his Government is studying the needs of projects concerning
the medical and biological application and training of man-power for
research nuclear reactors. A proposal was made by the Representative of
the Philippines to discuss the need of a Regional Nuclear Emergency
Assistance Centre in Asie and the Far East at the Third RCA Working Group

AMeeting.

GOVERNMENT CONTRIBUTIONS TO RCA PRCJECTS

In January 1981, the Government of Australia informed the IAEA
of its contribution of A$100,000 (US$115,000) to support RCA projects
in the 1980/81 financiel year. These funds are being used to support
primerily the Regional Cooperative Research Project on "Application

of Isotope Techniques in Hydrology and Sedimentology".

UNDP PREPARATORY ASSISTANCE PROJECT (PAP)
FOR REGIONAL RCA PRCJECT FOR ASIA AND THE PACIFIC ON
INDUSTRIAL APPLICATIONS OF ISOTOPES
AND RADTATION TECHNOLOGY

The PAP for the Regional RCA Project for Asia and the Pacific on
Industrial Applications of Isotopes and Radiation Technology was initiated
16 August 1980 with the establishment of a Project Office and the
appointment of Mr. E.E. Fowler as Chief Technical Advisor. The budget of

US$386,000 was approved for 12 months.

"Agreements in Principle”, the formal statements to participate in the

UNDP/RCA Project, were received from RCA Member States in August 1980.

Technical, economic and commercialization analyses of the Project
were carried out through 6 working group meetings and 2 consultants' meetings
with the assistance of 138 experts and consultants from the Region.
The revised Project document reflecting the above analyses was completed

in November 1980 and submitted to UNDP.






-3 -

At the Project Proposal Review Meeting, 18-19 December 1980, a full
briefing was made and technological and economic merits of the proposal
were generelly accepted. The draft of the Regional (RCA) Project, proposing
a budget amounting to US$3 million (1982-1986) was accepted by the Inter-
Governmental Representatives at the Inter-Governmental Meeting of Development
Assistance Coordinators in Asia and the Pacific, 23-28 February 1981,
New Delhi. Final approval will be made by the Governing Council at its

June 1981 Meeting.

A Regional Training Course on Advanced NDT practice was held
20 September - 10 October 1980 in Singzpore. The Meeting of Advisors on
Regional Certificetion of NDT Practice According to International Standards

was held in Singapore, 8-9 October 1980.

1981 RCA ACTION PLAN

The Director General has approved the 1981 RCA Action Plan which
provides for the continuation of 8 Regionzl Cooperative Research Projects.
The total funding level for these Projects (excluding the UNDP Industrial
Application Project) for 1981 is US$LBE,000 including Government contributions

of US$201,000.

REGIONAL COOPERATIVE RESEARCH PROJECT (RCRP) MEETINGS

The following RCRP Meetings were held:

1. The Second RCRP Meeting on "Use of Induced Mutations for Improvement

of Grain Legume Producticn in South East Asia' was held 27 April - 1 May 1980

at Chiang Mai, Theiland. The summary report will be made available by
Mr. A. Micke of the Joint FAQ/IAEA Division. The report of the First
RCRP Meeting is available since November 1980.

t

2. The First RCRP Meeting on "Food Irradiation" was held in Jakarta

from 2 - 5 September 1980. The Project work-plan, distribution of
responsibilities and allocetion of research funds were recommended to the IAEA

and the Member States. It was concluded that research should be concentrated
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on radiation preservation of fishery products, mangoes, onions and
spices. The summary report of the Meeting was submitited to RCA/9 and
is eavailable from Mr. P. Loazharanu of the Joint FAO/IAEA Division.

1

3. The Second RCRP Meeting on "'The Use of Nuclear Techniques to

Improve Domestic Buffalo Production in Asia” was held 2 - 6 March 1981

in Thailand. The Meeting was attended by 13 research or contract agreement
holders and approximately 60 observers from Thaziland. The presentation

of 13 pepers from the contractors showed considerable advance since the
First RCRP Meeting in Sri Lenka 1979. In addition, 21 poster presentations
were made by Thai scientists whose work is related to buffalo production.
The Meeting report is available from Mr. B. Young of the Joint FAO/IAEA

Division.

4, The Regional Seminar on "Nuclear Instrument Maintenance' was

held 27 - 31 October 1980 in Menila. The Meeting was attended by 9 project

officers of Member States.

5. The RCRP Meeting on "Isotope Applications to Hydrology and

Sedimentology' was held in Seoul in October 1980. The report of the

Meeting is available from Mr. B. Payne of the Division of Research and

Laboratories.

Future RCRP Meetings

1. Regional Project on Food Irradiation, 16 - 18 November 1981,
Tokyo ‘

2. Regional Project on the Use of Nuclear Techniques to Improve
Domestic Buffalo Production, June - July 1982, Malaysiza

3. Regional Project on Medical Supply Sterilization, 1982

L. Regional Project on Nuclear Instrument Maintenance, December 1981

ther Future Meetings

=

Second Meeting of Advisors on Regional Certification of NDT
Practice According to International Standards, 18 - 20 May 1981,

Jakarte .
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UNDP/RCA Workshop on Maintenance of Nuclear Instruments for

Industrial Applications, 5 - 25 November 1981, Tokyo.

Technical Review Meeting on UNDP/RCA "Radiation Processing"

Sub-project, December 1981.

Third Meeting of Advisors on Regional Certification of NDT
Practice According to International Standards , November 10981,

Tokyo.

Tenth Meeting of Representatives of RCA Member States, September 1981,

Vienna.
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F.

REGIONAL COOFPERATIVE AGREEMENT (RCA) .

PROPOSAL: Establishment of a Regional Nuclear
Emergency Assistance Centre in Asia
and Far East.

Objective: The programme will cover the rendering of assistance from Member
States in the region to 2 member state where =z radiation has occhurred.
Available resources will be pooled together and expanded with Agency assistance.
This will be in the form of additional equipment, training of persomnel and
holding of periodic exercises. It is espected that this programme will enhance
local medicel capability as well as laboratory support in handling radizticn
emergencies, Envirconmental monitoring and zerizl monitoring capzbilities will
likewise be improved or provided.

Significance: The establishment of a Regional Radiztion Emergency Assistance
Centre within the concept of RCA will provide local capebilities to cope with
radiztion emergencies zrising in the operation of nuclear power reactors,
resezrch reaciors, nuclear installations/laborztories as well as from accidents
during the. transport of radicactive materials. The programme will be of
extreme significance to Member States in Asia and the Pacific, which will
ineclude among others, Afghanistan, Bangladesh, Burmz, India, Indonesia, Japan
Mzlaysie, Mongolia, Pekistan, Pnilippines, Singapore, Sri Lanka, R.0. Korea,
D.R. Korez, Thailand,Vietnam and Ausiralia.

on zccidents, The assistance, in the form of experts and ecuipment,
“may come from other Member States which have indicated the type of assistance
that it can meke availeble through the Agency. These information are collected
and updated from time to time and published in WP.35. The Agency hes always
encouraged Member Stztes {0 enter into regionzl agreements and this should be
an effort towards this objective. To date, the Nordic Mutual Emergency
Assistance Agreement is in force between the Agency and the Governmenis of
Denmark, Finland, Norway and Sweden. '
Final Preocduci: Conclusion of z Regional Mutual Emergency Assisiance Agreement
among =ne couniries in the regicn and establishment of a Regional Nuclear
Emergency Assistaneelentre, :

Schedule: 198% — 1983

Estimzted Cost: 875,000 per year for 3 years






EVALUATION REPORTS -
CURRENT REGIONAL COOPERATIVE RESEARCH PROJECTS







AMicke:1lw
3 April 1981

STATUS REPORT

FAO/IAEA-RCA Co-ordinated Research Programme on the Use
of Induced Mutations for Improvement of Grain Legume Production in
South East Asia

The programme includes co-operation of scientists in 9 countries
of the RCA Region (see attached list). The objectives of individual
projects are different in the sense that they focus at 7 different
species of grain legumes cultivated in the Regions. Also, the problems
of priority differ from country to country (plant architecture, en-
vironmental adaptation, resistance against pathogens etc.).

Co-operative work started with the First Research Coordination
Meeting held 28 May - 1 June 1979 in Malaysia. The proceedings in-
cluding conclusions and recommendations are available since November 1980,
and have already been distributed to interested parties in RCA Member
States. :

Progress will be assessed and discussed at the Second Research Co-
ordination Meeting planned to be held 27 April - 1 May at Chiang Meai,
Thailand. The time scale of this plant breeding work is such that
first promising results might be reported after 3 years, but consolidated
and confirmed success could be established only within a period of
8 - 10 years.






STATUS REPORT

FAO/IAEA-RCA Coordinated Research Programme
on Evaluation of Mutant Stocks 'for Semidwarf Plant
Type as Cross Breeding Materials in Rice

The programme has been approved in principle and favourably
commented on by the 9th Meeting of Representatives of Governments.
Party to the Regional Cooperative Agreement for Research Development
and Training related to Nuclear Science and Technology, which took
place on 25 September 1980.

Implementation of the programme is possible any time, should
funds become available.

AMicke:lw
3 April 1981






Title:

ASIAN REGIONAL COOPERATIVE PROJECT ON FOOD IRRADIATION (RPFI)

Objectives:

The general scope of the project is to conduct research and

development, including pilot scale studies in the field of food irrad-

iztion aimed at achieving commercialization of selected food items of

interest to the region.

The immediate objectives of the project are:

(a) To determine the velocity of deterioration of food, without

irradiation and after irradiation at various dose levels:

(b) To predict the useful storage life of irradiated food, based

on deterioration velocity and the time-temperature tolerance

of

() To

the products;

and marketing of irradiated food; and

(a) To study other matters related to the foregoing.

Research Contracts and Agreements Already Concluded

RC/RA no.

Chief Investigator (Country) Allocated
Project Title Funds (USS$)**

study packaging materials and methods suitable for storage

Date

Implemented

2244 /RB*

2256 /RB*

2271/RB*

Vibulsresth (THA) 5,000
Improving the Hygiene and Quality
of Dried Sepat Siam (Trichogaster
pectrorallis - regan) by Combined

Treatment of Irradiation and Solar
Energy Dehydrator

Guevara (PHI) 5,000
Semi-pilot Study in the Raduriza-

tion of Dried Mackerel (Pneumato-

phorus japonicus) for Extension

of Shelf Life

Ahmed = (BGD) 5,000
Time Temperature Tolerance and

Packaging Studies of Irradiated

Dried Fish

15 Dec.

15 Dec.

15 Dec.

1978

1978

1978

/2



RC/RA no.

Chief Investigator (Country)
Project Title

Allocated
Funds (USS)*=*

Date

Implemented

2506 /RB*

2392 /RB*

2630/JN

2840/J%

2834/JIN

2864 /JN

2705/CF

2790/CF

Anticipated

Maha (INS)
Pilot Scale Studies of Dried
Fish Irradiation

Hussain (PAK)
Radiation Preservation of
Dried Fish

Hossain (BGD)
Pilot-scale Studies on the Irrad-
iation of Bangladesh Onions

Theivendirarajah (SRI)
Preliminary Investigations for
Radiation Preservation of Mangoes,
Dried Fish and Spices

Cho (KOR)

Radiation Effect, Packaging Studies
and Economic Evaluation of Irrad-
iated Onions in Korea

Buangsuwon (THA)
Irradiation Effects of Storage Life
and OQuality of Mangoes

Thomas (IND)
Shipping Trials of Irradiated
Mangoes and Onions

Kawashima = (JPN)

On the Storage Properties of
Commercially Irradiated Potatoes
and Onions

Contracts

Alabastro (PHI)
Soleha (MAL)

5,000

5,000
5,000

4,500

5,000

5,000

Cost free

Cost free

5,000
5,000

15 Dec.

1978

1l June 1979

Apr.

Apr.

1 Nowv.

Apr.

* Carried over from the Coordinated Research Programme on Radiation
Preservation of Dried Fish Indigenous to Asia

%% Contributed by the Government of Japan

Progress of

the Project and Results Achieved

At present, the following Governments have notified the Agency

of their acceptance of the RPFI Project Agreement, and thus have become

1981

1981

1981

1981

1980

1981

../3



parties to the project:

Government Accession Date
Bangladesh 11 December 1980
Indonesia , 30 July 1980
Japan* 28 August 1980
Republic of Korea 21 August 1980
Malaysia 1 December 1980
Pakistan 3 October 1980
Philippines ’ 28 August 1980
Sri Lanka 9 October 1980
Thailand ) k 28 November 1980

* Donor Government

The first Project Committee meeting of the RPFI, comprising
representatives of donor and participating Governments, was held in
Jzkarta from 2 to 5 September 1980. The programme of work, distri-
bution of responsibilities and allocation of research contract funds
were recommended to the Agency and participating Governments of the
RPFI. The Project Committee decided to concentrate research and
developmental work on radiation preservation of fishery oproducts,
mangoes, onions and spices. The report of the meetiﬁg has already
been submitted to the 8th meeting of Representatives of RCA Member

States, held in Vienna during the General Conference in September 1980.

With the exception of several research contracts on radiation
preservation of dried and cured fishery products carried over from the
Coordinated Programme on Radiation Preservation of Dried Fish Indigenous
to Asia, most of the research contracts on preservation of other food
items have just been concluded. Results on radiation treatment of
fishery projects showed that irradiation is effective for insect dis-
infestation and control of microbial spoilage of semi-dried fish.
Irradiation in combination with potassium sorbate treatment rendered
the products mould-free for several months at ambient conditionms.

The results are applicable both for marine fish and fresh water fish
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and whether the samples were direct sun-dried or dried by solar
dehydrator. Studies are now in progress on the selection of suitable

packaging materials for the samples treated by irradiation.

As the project has been in operation for less than one year,
and the results of work on radiation treatment of other food items are
not vet available, it is premature to forecast the impact of this pro-

ject on the region.

Action Plan

Pursuant to item 2, Article II of the RPFI Project Agreement,
each participating Governmment will be invited to submit an annual
report to the Agency on the implementation of the portion of the
project carried out by it. The annual reports will be reviewed at
the second meeting of the RPFI Project Committée, planned to be held
in Tokyo from 16 to 18 November 1981. Chief Scientific Investigators
of research contracts and agreements concluded under the scope of this
project will be invited to present results of their work at the research
coordination meeting on the RPFI which is planned to be held in combin-
ation with the FAO/IAEA Seminar on Food Irradiation for Developing
Countries in Asia and the Pacific, in Takasaki, Japan from 9 to 13
November 1981. A copy of the announcement letter and the information

sheet of the Seminar is attached as Annex A.

Expenditure

Contributions received from the Government of Japan for RPFI
during its fiscal year 1980 amounted to USS$ 76,000. Based on the
recommendations of the first meeting of the RPFI Project Committee,
US$ 59,500 has been allocated for various research contracts in
different participating countries. US$ 15,025 was used for organ-
izing the first RPFI Project Committee meeting in Jakarta last

September.



Other Matters

At the request of the 8th Meeting of Representatives of RCA
Member States, a Special Committee on Legislative Aspects of Food
Irradiation was held during the FAO/IAEA Internatiomnal Symposium on
Combination Processes of Food Irradiation, in Colombo from 26 to 28
November 1980. The report of the Special Committee has been circu-
lated to all Member States party to the RCA for consideration and

possible implementation.






BAYoung/co.
10 April 1981

Evaluation Report for the Third Working Group Meeting of RCA

Member States.

21-27 May 1981

Jakarta, Indonesia

Programme: The Use of Nuclear Technicues to Improve Domestic Buffalo Production
in Asie.

The programme is milti-disciplinary with an overall gozl of improving
productivity of domestic buffalo. The three main areas of research on buffalo
relate to reproductive performance, utilization of locally available feedstuffs
and overcoming susceptibility to infectious diseazses.

1. Participants in the Programme and Titles of Presentations at the
Seccnd Research Coordination Feeting, Bangkok (Thailand ), 2-6 March 1981

AUSTRALIA Dr. JJ.E. Frisch
CSIRO, Division of Animal Production
Rockhampton, Qld. 4700

¥The evaluation of productivity in cattle and
its relevance to buffalo improvement".

AUSTRALTA Dr. R.A. Leng
University of New England
Dept. of Biochemistry & Nutrition
Armidale, N.S.W. 2351

~"Dynamics of microbial N in the rumen of
cattle on sugar cane/urea diets".

BANGLADESH Dr. M.A. Hasnath
A Bangladesh Agricultural University
Dept. of Animal Breeding & Genetics
Animal Nutrition & Dairy Science
T Mymensingh

"Buffalo development programme in Bangladesh
{Non-protein ntilization and feed digestibility
trials with selected rations).

oes

INDIA Dr. S.P. Agarwal (in lieu of Dr. Dwaraknath)
Haryana Agricultural University
Dept. of Physiology & Pharmacology
Hissar-125 004 (Haryana)

"Hormonal profile in buffalo bullsY.

eofes
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INDIA Dr. K. Janzkiraman
Reproductive Biology Research Unit
Gujerat Agricultural University
P.0. Anand Agric. Institute
Anand Campus, Anand 3888110

"Certain aspects of puberty, pregnancy and
post-partum in the water buffzlo-Surati breed".

INDONESTIA Dr.(Mrs.) C. Hendratno
Centre for the Application of Isotopes
and Radiation
Animel Science Section
National Atomic Energy Agency
Jakerta Selatan

"The utilimtion of pasiure grass as basal
diét for weter buffaloes with the supple-
mentation of concentrates®.

INDONESIA ~ Dr. S. Partodihardio
: Bogor Agricultural University
Faculty of Veterinary Medicine
Dept. of Reproduction
Taman Kencana No.l
Bogor:

¥The use of radioimmuncasssy in the meazsurement

of serum concentration of LH, FSH, Progesterone
and estradicl-17 beta of cycling swamp buffalo

cows and testosterone in young and adult swamp

buffalo bulls".

FALAYSIA ~ Dr. M.R. Jainudeen
Dept. of Veterinary Clinical
- Studies :
Universiti Pertanian Maleysia
Serdang, Selangor

YPlasma progesterone profiles in relation to
posi-partum ovarian function in the swamp buffalo
(Bubalus bubalis)™,

- PHILIPPINES - - Ms A. Alejandrino

oL Philippine Atomic Research Centre

Biomedical Research Division

Diliman -

Quezon City -
"Serum progesterone concentrations during the
oestrus cycle in the Philippine water buffalo%,

SRI LANKA Dr. B.}.A,0. Perers
' Veterinary Research Institute
Peradeniya
"The use of hormone measurement for studying
reproduciive patterns of buffaloes in Sri Lanka",

.Q/..



- 3 -

SRI LANKA Dr. M.C.N, Jayasuriya
Dept. of Animal Husbandry
University of Sri Lanka
Peradeniya Campus

"Effect of alkali treatment of rice straw on
digestibility and VFA production in growing
buffalo calves".

SRI LANKA Dr. S.T. Fernando
University of Peradeniys
Dept. of Veterinary Para-clinicel Studies
Peradeniya

"Life-cycle and migratory behaviour of Neoascaris
vitulorum in buffaloes and rodents. Some observation
on the immunological response of the hosts". '

THATLAND Dr.(¥rs.) M. Kemonpatana
Chulalongkorn University
Faculty of Veterinary Science
Henri Dunant Street
Bangkok 5

'"Plasma progesterone, ocestrone sulphate and LE levels
during pregnancy, parturition and post-partum in the
swamp buffaloes {Bubalus bubalis)", :

2. Second Ressarch Coordination Meeting, Bangkok, Thailand

The Second Research Coordination Meeting of the Coordinated Research
Programme under the Regional Cooperative Agreement on the Use of Nuclear
Techniques to Improve Domesiic Buffalo Production in Asia was held from 2-6March
1661 at the facilities of the Chulalongkorn University. The meeting was
officially opened by Prof. Kasem Suwankul, Minister of University Affairs.

Loczl arrangements were excellently prepared and guided by Dr. M. Kamonpatana.
All members of the Coordinzted Research Programme were in attendance except
Dr. Roberts, an agreement holder from Indonesia. Additional attendees were
Dr. B.XK. Soni from the FAO Regionel Office for Asia and the Far East, Dr.

R. Rejamahendran from Sri Lanka (sponsored by the International Science
Foundation of Sweden), Dr. L.-E. Edgvist from Sweden, and Drs. A. Bongro and
S. Ten from Mzlaysia, as well as approximately 60 observers from Thailand.
Twenty—-one posters relating to buffaloc production were displayed by Thail
scientists, '

The presentations of the contractors showed considerable advance in
their research since the last RCM in Sri Lanka in 1979. The papers covered the
three broad areas, buffalo reproduction, buffalo nutrition and buffalo disease.
Because of the number of coniractors in the reproduction and nuirition areas,
considerably grezter emphasis was placed on these areas than on disease aspects.
Copies of the scientific reports and a full report of the conclusions and
recommendations of the meeting are available from the Animal Productiocn & Health
Seetion, IAEA., Briefly, the recommendations arising from the meeting were:

(2) The buffalo parasitology aspects of the programme should be
strengthened by the addition of a2 contract holder to work on
Neoascaris in buffalo calves.

oo/oo
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The Radioimmunoasszy Laboratory of the Chulalongkorn University
should establish a scheme for quality control and distribution of

standards for hormone analyses by the contract and agreement
holders. '

Within the guidelines accepted at the previous RCM in Sri Lanke in
1979, two areas were identified for greater emphasis in research
on the nutrition of buffalo.

(i) evaluation of locally-available low quality feedstuffs and
supplements;

(ii) greaster integration between research being done on buffalo
reproduction and buffalo nutrition.

Researchers working on buffzlo should meke available their
research reports and publications to the International Buffalo
Information Centre, Kasetsazrt University, Bangkok, Thaileand.

The next RCM should be held during June/July 1982,
Representatives from Malaysiz indicated that they would like the
Universiti Pertanian Malaysian in West Malaysia to be considered
2s the site for the next meeting.
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tates, Australiz, Bangladesh, Burmz, India, Indone
Korea (Soutn), Pakistan, Philippines and Thailand participate through
Lgency Research Contracts/ .greements in the Regicnal Co-ordinated kesearch
Programme on Radiation Sterilization Practices' Develcpment for Fedical
Supplies. Zinnex II provides a list of the investigators with their
country affiliation at well as the titles of their research coniracts/

The ccllaberative programme aims a2t the uﬁ-grading cf the existiing
th

inadequate health care services in the lember Siztes of Asia and the Pacific
regions, through the developmeni and promotion of the radiation sterilization

o
practices suitebly adapted for the medical supplies c¢f their local significance.
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v aespects of the dosimeiry and
lities under the loczl operatin

i
(e} Formulation of a Code of Practice in keeping with tbe natlonal
specifications and reguiremenis.

hea are gervices irn the countries cof the regions of isia
ard r Tazst inadecuzie znd there has been a rapidly growing awareness
for the UD=ZTE . The encouraging experiences of the technelogically
advanced countries c¢f Eurcpe, North imerica and Australie from the practices
of radiztion cterilize<insn of hermeiically rezaled readyv-to-ure mecical supplies
neve stimulatied interest in the couniries of isiz and the Far Tast for an
early intrcduction of thie method of sterilization as an adjunct of their



meaﬂan/Dna*maceuLlcal marmafacturing to help improve the standard of their
hezlth—care services. 4As a-culmination of thie growing awereness it may be
mentioned that to-date commercial /demonsiration-scale Cobalt-50 gamme
irradiztor facilities have already been ectabW1° ed in Indie, Indonesia and
South Korea through the joint assistance of IAEA?UHDP and the national
government tal re ource Frilippines, Banglagesh and Burma have *c"eived
. trchnical assistance to undertake market survey and/or the other relevant

“nsca”ck and deve opmental sieps in this field of beneficial applicatiocns

of etomic energ

Despitc the advanced state of technology and practices of radiation
sterilization of medical productis as achieved in some picneering developed
countries their successful introduciion in the tropicel countries! environme
sncic—economic conditions for processing indigenously mamifactured medical
supplies necessitate suitabie adan*lve steps. An effective implementation
of this in turn rely upon the avellability cof relevent data base generated
in terms of the loczl microbvial bio-burden orgenicsms, standard of hygiene,
chemical/bhvsical composition of the consiituents of medical devices, among
cthers.

Last but not least, is the need for the availability of technically
trained personnel and research infrastructure to ensure a susitained operation
of this vechnclogy and the practices. 411 these aspects of development of
the practices of radistion sterilization of medical products in Asis and the
Pacific region are faciliteted through the IATDA co-ordinated research rrogramm
under the RCi fremework

3. Progress of the nroject, mzior resulis and their impact to the Region

Among the participeting couniries of the regions of isia, the Far Eart
and the Pacific - Australia, India and South Xorez were at a2 relatively
advanced stege of experience vith the practices for radiation sterilization
of mediczal productc at the time of initiation of the IAZA co-ordinated
prosremme in eerly 1977. 4t that time Indonesia and the Pailippines had
alreadyachieved scme progress Vlvn regard to the survey of local manufacturers
of mediczl producte and devices as we 11 as a2 connrenenszve markel survey
for the inventory of medical items which could be conesidered for their
sterilizaticn by ionizing radiation., In tnls grour still some cther ccuntries
: ed ag particin such as Bangladesh, Burma, Thailand and Pakisian, '

1 the ied out much works but were fully orienied for

o the respective countries' needs for research and
mmes for the up-grading of their existing health-

thirs bhackground z2nd in viev of the approved chiective goals of
procramme (item no. 2) a work-proitocol was fermulated by the inter-
groun to facilitate co—ﬁralpaulon and dissemination of relevent
tech informetion among the narticipating insttutes. The commercial-
scale radiation cierilization facilities in Zustraliz and India (ISCIEI
commiesioned with joint efforts of ;"~/U,Jv/Pova“nmanL of India) offered
To cupniy 1o the other lesser advanced ‘nSu“uhIeg tne initial technicues
ané methodolomies including the microtizl staendard preparations, the standard
curves for inzciivaticn of variocus indicetor micrcorganisms, the isolation
methods for the contaminanis, the physical /cnemlcal dosimeters for the cali-
“rztion of the radiation sources to be used to base their further developmenta

tal/



the early initiation stzge such as Dangladesh, Burme,
Theiland an accordlng tc the protoceol successfully launched a
surv nufacturing concerns for medical supplies and pharma-—
ceutl underteken market survey for poiential mecical supnlies
inu pective nezlth—care services. They heve zlso completed
a survey of the verious hospitels, health ceniers and other clinical service
facilities, together with The esiablishment of contacts with the mamufacturers,
medicel procfession and the public health reguletory euthorities ic propagate
necescary awarenece For the adverntages in the technical znd health-safety
zspecis of radiaticn sterilizetion cver the other conventionzl praciices as
the essentizal prereguisite parameters in thie field of nuclear application.
Ccllakrorats projecis with the study of varicus locally produced
1 items ° T cturing sites thereby comrriced the ceniral core
gramme. In Ausiralia, Indonesiz, India, South
e mediceal items under invesiigedsion included
%00l for dressing (in largest bulk consumstion);
rgical gleoves; plastic disposable syringes;
in s ine device loops (IUDs); vasectomy kits; meternity
Iite; tz2lc and baby powder. In Theiland, Bangladesh and Pakistan, in view
cf their relatively esmaller exient local manufacture of medical items,
regearch efforts have so far focussed orn a limited rumber of items such as
IUDz, infusion tubes and vasectomy kits together with the develecoment of
suitable dosimeters from loczal ingredienis ant also the packaging meterials.
'n Pakistan 2 dye-vacged colour—change film dosimeter (nvc film conteining
p-bromocresol green dve as indicator of radiation exposure) has been formulated
tc reliebly function as "go-no-go' cualitative dosimeter within a2 range-.of
1.5 10 2.5 irad, based upcn indigenous raw maierials at 2 low cost
While the investigetors of this IAEA programme made every =ffort to aveil
the best advantzzes from the experiences, informztion, technicues and methodo-
logies perfecied in the lszading radiziion sterilizaticn centres, other relevant
research studier were needed 1o be carried out to narticularliy =adapt those
practicer for the specific chemical /physical /microtiological characteristics
of their lccal medical supplies and also in the light of the microbial contami-
nant types, relative freguencies arnd radiation responses uncer the diverse
cliratic and hrgienic conditions in the tropics. Accordingly research activities
Tt ~agrazmme encomnassed the aspecis of (i) microbiclogical
i sesc + i dings the pre-sterilization tioburden of local medical
supplies, (ii) a2ssessment and control of the hygienic standards of *he local
marufzcturing siter, (iii) radiobiclogzical characierizaticn of the contaminanis
to ensure products' zterility and safety for clinical use, (iv) suitable
relisble dosimetry syrtem develeopment for efficiency estimation of irradiators
in routine use and the safety assurance of the finished medical producus.
icrobiclogical studies on the locally mamufactured items at the initial
stage revealed a general poor standard of pro ducolon hyziene with most_of the
mamifacturers involved. Scme of the items showed as high as 10° <0 10% counts
per gram of materizl with preponderance of radioresistant aerobic Gram positive
cocci, Gram positive non-snore forming rods, a5 well as moulds and yeasis.
Vith ceontinued ~liarie for up-rrading “ne hygiene the ini<ial count levels
ve progressively decreased ito currenily ranse from 103 4c 105, The frecu
‘of righly radieticn resistant microbes (Dlu value about 20C Krad) is appro_
not more than 1 rercent of the toial count except in some coiton gauce samples



2.4%., There are seasonal variations
% pect f contaminanis.
regions with hot humicé climate.
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Radiation chemical studies have been cuccessfully comnleted on a wide

range of locally produced pharmaceuticals in solid state such as chloramphenicol,
wetracycline EC1l, neomycine :h’DQQbC/Dalllbate, ophithalmic ointment bases
riflavine, gelatin capsules, plactic containers for pharmaceuiical subs
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The investigztor in Burma has successfully cartied out research and clinical
aprlications of radiation sterilized bone and nerve grafis in the reconsiruciive
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sven grezter promise to health £
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Remzr¥e on the llode ¢f Proiect Irmvlementation:
in the preceding item, the heitercgeneity among
2tion group in verms of their current levels
auces some handicepe for the rapid rave of
ementc of the project gozle. However, the
er full co—operation and ascisiance 1o the
to ™ ny tec tleme. The
Iy a 14 me ics therefore
shou i
roture Action Plan of the Proiect
dardizetion of fthe methodolosies for the
sigtance cheracieristics (Djnvalue} cf the
from the bpicburden of medicil iterm samples will
7111 he Jointly evalueted in the ferthcoming
y ntation of the

ramufacturers, medical practitioners and the public he
n e

towards the rezlization of the roiential health and welfare wvelues of
radiation =t izatio 11 intencified
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edvisory ser aspects

ci up—-gradi ilicable

in the docgi acilities.
Sttempts wil a Ccode of
Practice 12k various

finzl research co—ordination meeling is expecied to be held

4. Contracts (total cost ihus far)
T &
LAY R S
OV Vip = DA1E /PR e
C-¥ ¥im - 2818/% 4,000
C. Singson - 1307/F® 7,007
i, Husain - 19%2/RB £,200
.0, Copal - 1922/R3 10,000
. Sigdioui - 2012/RS 7,000
. Hilmy - 1895/FB ©,000
U, Yevamigraha - 1¢7L 7,500
Fe Mnin - 10474 /38 10,000
oy
.0, Pac - 1588/ (terminated) 10,000
Totzl: 72,500
E. Ferszarch Coordinaticn
Teetinme (fwe)
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PROTOCOL FCR COLLABORATIVE STUDY OX DOSIFETRY CALIBRATIQHN
FRACTICEE CF FACILITIES LMD INTSRCOSFARISON OF TECHFINUZS
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(v) ee (2)
() C94+/Cc3' dosimeters to be irradiated by participzst labocrator
{c) e’ /Ce osimeters to i ted by participeting laboratory
a2t a dose nominated by participant (o be selected between 2 and
2 Frad, 20 to 3C kGy). 442C a2t Lucas Heights will measure the
dosimeters.
(¢) Bacillus pumilus spores to be irradiated a2t C, C.3, 0.6, (.9,
1.2 ¥rads (C. 3, 6, 9, 12 kGr). Participants to estimate survivors,
and calculate radiestion response parameters with statistics (DIO,
Lzg, S.D., confidence limite). Replicaticons To be performed in
secuence, i.e, complete 2ll doses for lst replication, then start
2nd replication, then the 3rd replication.
(e) F urth (4%h) replicates - NOT irradiated - are ic be returned to
-BC when participant has completed asT irradiations, for comparison
I4
\

w1tn 5th replicate

T
stored at 448BC, 1°C), if AAJC/paruv01Dau1ng

leboratory's results differ by more than 10%. (This shoqu enab
us to detect if the material has changed during iransrvorij.

{f) Dirrerences in resulis beiween the laboraiorier, if any, will be

investigated and analysed at a later stage to establish the causal

facicrs., -

(g) 4 stendardired practice - guideline for determination of sierilizetion
dose-setting criteria will follow the results/experiences of the
collaborative study.

(2) for the Particicatincs Lzboraiories -
A4 b-position rig (polveiyrene, perspex, stainless steel, timber or
other radiation resistant material) for simulianecus irradiztion of
test ampcules or Tubes, maximum dia 15 mm x up to 202 mm high.
Calitration of rig by usual method(s) to estimate dnse rate at each
of the six positicns. Dstimate temperature inside facility afier
2.5 lrad.

(v} for the Co—ordinatine

. - Lt

Eremaration of Ce~ /C
sufficient for 5 repl
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8 L _/B_TT Ox\*
PRACTICES SIGNIFICAWT TC LOCAL FEwDICAL SUPFLIES AND CONDITIORS FOR
™

T'ame Countryr Title
¥.G.S. Gopal Indie Phrsico—chemical, vharmacological and
(]922/&3) microbiological siudies on rediation
sterilized medicel and pharmacsutical
R products
P, Wills Aussralia Iicrotioclogical aspectis of radiation
(1879/CF) sterilization cf pharmaceuticals and

related proaucts

Chong-Kook ¥im  Korea Sterilization of topiczl products by
(901u/ B) Cobalt—6C gamma radlatlon

., Hilmy Indonesia Radiation sterilization practiccs
(1896 /58) significant +o 1ocal medical suppli

and conditions in Indonesia
Pe ¥hin Burma Clinical use of radiation sterilized biological
1

(1945 /RB) tissue grafis and medical materizls in
corrective/reconsiructive surgery

adesh

C.C. Singson Fhilippines Radiation sterilizetionof medical products
(1827 /72) in the Philippines
i, Huesain Pzkistan Radiation sterilization of medical producis
(1962/RB) N o s e .
(i) Effect of sierilizing dose on the
constituents of medical products
(ii) Dosimeiric measurements irn commercial
sterilization
U. Navenugrahe  Thailand Fadiation sterilization of medical
(127 /Ru devices in Theiland
4K, Siddicui Bangiadesh Studies on microbiclogical aspects of
(2012/n5; radizticn sterilization of certain supplies
. 1
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REPORT TO THE THIRD WORKING GROUP MEETING
OF THE RCA MEMBER STATES

21 - 27 May, Jakarta, Indonesia

RCA Project on Health-related Environmental Research

INTRODUCTION

The RCA Project, Health-related Environmental Research using
Nuclear Technigues, was initiated at the end of 1978 following a
project formulation meeting, which took place during the period of
29 August - 1 September 1978, in Bangkok, Thailand. The proposed
work scope foresaw then the estzblishment of a system for the
biological monitoring of heavy metals in the RC2Z countries mainly by
means of analysis of scalp hair.

In response to the recommendaticns of the Working Group Meeting

of RCA Member States in Tokyo, Japan, 15-18 October 1878, a Special

in-house Review Panel was set up in January 1880 to review the
Project and to recommend how it should be modified, if at all, for a
more effective future implementation. The review was completed in
June 1980 and a report with the Panel's recommendations was issued.
The Panel's recommendations were accepted for implementation by the
Representatives of the RCA Member States at their 9th Meeting of 25
September 1980 in Vienna.

The present report briefly reviews the past and current status,
and the future action plan of the Project.

PRCJECT'S PAST SCOPE

As indicated earlier, the proposed work under the original
Project was to establish & system for the biological monitoring of
heavy and other element pcllutants in the RCA region mainly by means
of scalp hair analysis. In particular, the Project had to provide
for the following: (1) screening of the ©population of each
participating country by means of hair elemental analysis to reveal
groups and individuals with increased exposure to heavy element
pollutants; (2) investigation of possible internal contamination
with heavy element pollutants in exposed groups andé individuals; and
(3) study of relationship between internal contamination and
environmental factors. Arsenic, cadmium, lead, mercury and selenium
{all toxic elements) were identified as elements of primary interest
for the Project, while a few essential elements (e.g., cobalt,
chromium, zinc) were considered tc be of secondary interest. The
elements of interest were to be studied mainly in hair but also, in
cases of suspected pollution, in other tissues and body fluids such
as blood, internal organs and excreta, &as well as - in environmental
media samples such as drinking water, air and £ood.



PROJECT'S CURRENT REVISED SCOPE

The Project as envisaged above was open to criticism on the
grounds, among other things, that the overall objectives were too
broad to be achievable with limited means and within the limited
lifetime of the Project, and that the Agency should in any case be
more concerned with the establishment of validated methodologies
than with the support of a routine open-ended biological monitoring
pProgramme.

The Project has been reviewed, and a new more realistic revised
scope was Dproposed for implementation. The Project's present
emphasis is to establish analytical compe tence -among the
laboratories concerned rather than provide for a routine monitoring
programme of environmentazl pollution. Accordingly, the Project's
revised scope is defined as (1) to develop and verify the analytical
competence in the participating institutes with reference %o the
types of pollution monitoring forseen in ©projects of such
international environmental bodies as UNEP and WHO; and (2) to
demonstrate this analytical competence by application to specific
environmental and /or occupational health  problems of local
significance. These investications should include, inter zlia,
measurements of baseline elemental concentrations of heavy and other
elemental pollutants in the environment and in the population of the
participating countries.

Analytical competence can be established. with the help of
analytical gquality control programmes. Several suitable gquality
control materials are available from some Member States and the
Agency's own laboratory. Concerning the second point of the
proposed scope, the analytical competence developed under the
Project will be applied to a broad range of studies of environmental
and/or occupational health problems selected in accordance with
priorities set up by national health and/or environmental
establishments. In this connection, each participating country will
select a person (co-ordinator) whose main task will be to establish
priorities for different kinds of research to be carried out. He
will be guided in this by existing protocols prepared by such
international bodies as UNEP, taking into account the overall
objectives of the RCA Project and the analytical capabilities
existing within the RCA region.

PARTICIPATION IN THE PROJECT

Following the initiation of the Project at the end of 1978, two
existing contracts (India and Philippines) were taken over as part
of the Project. A number of new contracts anc¢ agreements have since
been concluded. Institutions and research workers, holders of either
a research contract or a research agreement under the Project are

listed in Table 1. Eleven investigators  from the £following
countries are at present actively taking part in the Project:
Bangladesh, India, Indcnesia, Japan, Korea (Republic of), Mzlaysia,

New Zealand, Pakistan, Philippines, Singapore and Thailand. Table 2

[



shows the increase in the participation in the Project over the past
3 years. This is a clear indication of the ever increasing interest
of the Region in the environmental guality. Efforts are still being
made to further encourage other scientists from the Region to come
into the Project. Research workers f£rom Australia, Vietnam and Sri
Lanka are being contacted for this purpose.

RESULTS TO DATE

Research contracts and agreements under the Project are listed
in Table 1, which shows the current status of the awards. Eleven
research contracts and agreements are currently under
implementation, of which two will be completed this vear
(Philippines and Thailand).

It is difficult tc quantify the immediate economic and social
benefits that may accrue to the countries concerned as a conseguence
of their participation in this Project. Pollution monitoring cannot
normally be expected to bring this kind of benefits. ©However, one
should agree that the development in the countries concerned in the
RCAx region, 'of an analvtical capability for the analysis of elements
of interest to environmental and occupational health, is of
signif icant value to the Region. Furthermore, the verification that
the pollution 1is absent (or below levels that give rise to concern)
and the ability to investigate acute pollution incidents, should
they arise, are also worthy aims that merit support.

Datz generated to date on heavy metals (arsenic, cadmium, lead
and mercury) in human subjects (mainly by means of hair analysis),
in diet items (rice, f£ish) are very intersting. A study carried out
in Indiaz showed that the distribution of toxic heavy metals in the
population surveyed as a whoele was a function of geographical
location, and an increased exposure of the population to these
elements was identified in industrial areas. Similar results were
observed in a study carried out Dby the contractor £from the
Philippines where an increzsed exposure to lead of the population
surveyed was found in areas with previous lead mining activities. 2
survey conducted in Thailand of various kinds of fish and rice, two
major commodities for export for this country, indicated that there
was no dangerous contamination of 'the products monitored with the
heavy metals surveyed. Similar and related studies continue to be
conducted in the Region.

One way to identify and develop analytical capability (the
Project's major objective) is to distribute to the laboratories
concerned reference materials to be analysed for specific elements
of interest. All the laboratories participating in the Project took
part last vear in an intercomparison study of relevant trace @&and
other elements in a powdered hair reference material (IAEA/HEB-1)
specially prepared for the Project and another related co-ordinated
research programme. Results of this intercomparison are under
statistical evaluation and & final report on the subject will bpe



issued this year. Preliminary observations of the results reported
by the Project's participants as well as by other lazboratories
worldwide indicate discrepancies. Participants at the Project's
recent research co-ordination meeting (RCM) were unable to fully
explain these discrepancies and agreed that more research work was
needed.

PROJECT'S COST TO DATE

The funds obligated to date <for the Project's formulation
meeting (Bangkok, Thailand 1878) and individual contracts are given
in Table 3, while Table 4 shows the overazll expenditure over the
past 3 years.

PROJECT'S FUTURE ACTION PLAN

The Project as recently revised will be implamented. A
detailed plan of action for future work and shared co-operative
responsibilities among participating was worked out &t the Project's
first RCM held in Bombay, India, in February of this year.

The Project's primary objective 1is the development and
validation of analytical methodologies in the countries concerned.
Active participation of participants in intercomparison studies is
agreed as one of the most practical approaches to realise this
objective. Accordingly, the participating institutes will analyse
over the next 2 vears in addition to their individual research
projects, a numbeéer of reference materials, which will be distributed
by the Agency for intercomparison studies. Participation in these
studies should show the improvement in the analvtical capability
(i.e., precision, accuracy) of the laboratories concerned.
~ Furthermore, efforts will be made to prepare certified reference

material(s) similar - to the Agency's HH-1 = powdered hair
intercomparison standard, but prepared in a larger guantity. This
is essential for controlling the analytical gquality of the data
generated.

As a result of the participation in the intercomparison studies
mentioned, each varticipating institute will identify and analyse a
suite of samples (including hair) to study problems of environmental
and /or occupational health concern. In this connection, each
participating country will be requested to appoint a national
co-ordinator. Such a person should have a wide knowledge of the
research being done in the country in environmental and/or
occupational trace analysis, and he should be able to liase with
various interested departments/agencies in creating an awareness of,
and in referrinc the problems of concern to, the analytical groups.

Co-ordination and co-operation among  the participating
institutes will be strengthened. 1In this respect, participants will
be encouraged to co-operate in the exchange (through the Agency's



channels, if needed) of relevant information and in the analysis of
samples for cross—-checking and other purposes.

The problem of having adegquately trained manpower 1s acute in
some of the laboratories involved in the Project. It is important,
therefore, that the Agency should consider organising a training
course to improve the situation.

PRCJECT'S BUDGET

The above-presented proposals <can probably be implemented
successfully within the budgetary limits currently envisaged for the
1882-85 period. However, additional funds for such activities as
group training will be necessary.






Table 1
RCA PROJECT: HEALTH RELATED ENVIRONMENTAL RESEARCH
PARTICIPATION IN THE PROJECT
PROJECT OFFICER: S.B. M'Baku

No. Chief Institutions/ Type of Par- Initiation Date of Present Remarks

Investigator Country ticipation@ Date Expected StatusbP
Termination

1 S.Gangadbaran Analytical Che- Contract 1976-06-01 1979-11-31 Completed. Initiated in 1976, and
mistry Division, funded £ rom regular bud-
Bhabha Atomic get till 1977 and from
Research Centre, RCA budget in 1978
Bombay,
INDIA

2 M. BDusain Atomic Energy Contract 1977-12-15 1980-12-14 Terminated TFunded Erom regular bud-
Centre, Dacca get in 1977 and termina-
BANGLADESH ted in 1979

3 P.A. Kapauan Atomic Energy Contract 1977-12-15 1980-12-15 3 Final report is expected
Commission, soon
Quezon city
PHILIPPINES

4 S. Mongkolphantha Atomic Energy Contract 1978-07-15 1981-07-15 3 Final report due soon;
for Peace new proposal expected
Bangkok
THALLAND

5 N.B. Kim Korea NMdvanced Contract 1979-12-15 1982~12-15 2

Insti
Seoul

Research
tute,
KOREA



Table 1 (cont'd)

6

10

11

A.il. Khan

"S. Yatim

«Q

S5.Gangadharan

S. Sukiman

I.H. Qureshi

N.E. Whitehead

Atomic Energy
Centre, Dacca
BANGLADESH

National Atomic
Energy Agency
Jakarta,Selatan
INDONESIA

Analytical Che-
mistry Division
Bhabha Atomic
Research Centre
Bombay

INDIA

Nuclear Sciences
Unit,Universiti
Kebangsan Malay-
sia,Kuala Lumpur
MALAYSIA

Nuclear Chemis-
try Division,
Pakistan Insti-
tute of Nuclear
Science & Tech-
nology, Nilore
PAKISTAN

Dept. of Scien-
tific & Indus-
trial Research
Institute of
Nuclear Scien-
ces,Lower Hutt
NEW ZEALAND

Contract

Contract

Contract

Contract

Agreement

Agreement

1979-12-15

1980-03-15

1980-07-15

1980-11-01

1979-05-01

1980-11-01

1982-12-15

1983-03-15

1983-03-15

1983-11-01

1982-05-01

1983-11-01



Table 1 (cont'd)

12

13

dContractual arrangements (viz., cost-[ree agreement, funded contract)

S. Ohno

S5.F. Kwok

Division of En- Agreement
vironmental

health,National

Institute of Ra-

diological

Sciences,Anagawa

China-Shi

JAPAN

Dept. of Scien- Agreement
tific services

Outram Road

Sinagpore

byear of conlract or agreement

1980-12-15

1981-02-01

1983-12-15

1984-02-01

1
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RCA Nuclear Instrument izintenznce Project

Status Report April 1980

1.) Contracts concluded:

Bangladesh

Zehur Ali, Dacca
India V. Pethe, Bombay
Indonesia S. Soekarno; Yokyakarta
¥orea Byung Joon Xoh
Yalaysie Razal] Hamzah, Kuzla Lumpur
Pakistan M, Seleem Razna, Rawelpindi
Philippines Be Sorizno, Manila
Sri Lania Je Jayasingne, Colombo
Theiland Sirichai Xeinmeesuxe, Bangkok

2,) The aim of %his project is %o improve the efficiency, reliab

icie s iz2pility and
gquzlity of the work done in laboratories using nuclear instrumentis in fiel
such as medicine, agriculture, environment, industiry, veierinary sciencses,
hydrologyv, mining, research, education and others through the introduction
of more effective maintenance sirztesies and practices, ané the reiicnali-
zetion of technical assistance and treining programmes related thersic,

3,) In each of the nine participating countr

e
were set up wvhich will act zs pilod leboratories and in which optin

i
i al
tenance plans will be executed, Bach country has zlready been provided with
nde

equipment to meniter environmental conditions of the instrument

ir S,
first year's programme powver conditioning equipment ves bought end is bein

instzlled in the pilot leborztories.

s two or three lzboratories

%
”m

In the second year of the project, which is now going on, the mzaintenznce
plans of the pilot laboratories formuleted in the first year +ill be executed

and worked out in more details,

From 1981 zn extended trzining pr
with the Division of Technical Assistar

Five peorle working in pilot labo
participated in the Agency Treining Cour
held in London 14 April 1o 25 July 198

A regional Lgency Seminar on inst
27 tc 21 Octorer 18537 in whnich 7 of +h :
“m"-__ﬁ.fégional Train-the-Trziners ﬁofxsnop'is confucted in Kuslz Lumpur I
12 April 4o 23 Yay 1681 in colleboraticn with the 2CA AUFDP indusirizl vrois
Its =2im is to essist in the irprovement or iniroduction of a2 local znd reci
training infrasiructurs in perticuler for mzinterncnce technicians.

Ls & Follow-up of this workshop ai least S naticnzl freining courses I
meintenence fechnicians will be held 3in 1981 znd 1992 +with support of the &
Technical Assistance ,




4.) Ve hope that through the Seminer, the Trainers Workshop and the
itinerant expert we have improved the efficiency of the transfer of tech-
nology which has to take place through this project. The contacts through
correspondence alone were not sufficient during 1980,

f

5.) The future action plan will be as stated in the letter of the Director
General of 24 lerch 1980 znd in the 1981 plan of action approved by the -
Director General. For 1982 and 1983 2 more detailed plan will be worked out

in the project review meeting to be held at the end of this year,

6.) The expenditure up 1o date has been the costs for 8 technical contracts
and 6 contract renewals totalling USS 79600, About US$ 25C0 were used for the
project review meeting held in conjunciion with the Seminzsr in Fanilz, Tne pro-
ject formulation meeting (US$ 12000) and the Seminar (US$ 17000) were p2id from
meeting funds and a2dditional staff travel from exira budgetary resources. Under
Technical Assistance 8 man-months of expert assistance and US$ 30000 are avai-

lable for 1981. -

7.) TFrom zll types of nuclear lzborziories research workers, dociors and ex—

ifies in
instrument use and meaintenance starting a2t the level of users of instrument in
their ovn laboratories. The reactions from the different countries zre very
positive and work done is encouraging. To reach a2 definitive success the project
needs to continue for several more years.

9 April 1981

P.H.Vuister

o



Neutron Scettering Technigues in Applied Studies

Programme Summary

Neutron scattering techniques have been developed in many leboratories
‘utilizing low to medium flux research reactors to study problems principally
of zcademic interest in the areas of solid state physics and characterization
of materizls. The purpose of this programme is to stimulate the scientists
treined in neutron scattering techniques to design and implement Drogrammes
of a more applied neture and relevant to locel industries and needs. The
programme is intended to promote practically oriented utilization of
research reactor neutron beams and to investigate the potential for small

and medium reactors in the study of materials.

The research groups and principel investigetors participating in this

programme are:

India - DBhabhe Atomic Research Centre (RBARC)
N.S. Satye Murthy
Indonesia - Bandung Research Centre (BRC)
Z. Amilius
Pakistan - Pakistan Institute of Nuclear Science and Technology .
(PINSTECH)
N.M. Butt

Philippine Atomic Energy Commission (PAEC)
N.G. Natera

Philippines

S. Korea - Korean Atomic Energy Research Institute (KAERI)
H.J. Kim
Although all of the above research centres had the experience, equipment
and expertise to perform neutron scattering studies, technigues and egquipment
had to be modified for this new undertaking and early efforts were directed
towards this end. Some delays were experienced because of problems associated

with esteblishing experimental systems.

Studies are being performed in three major areas:

Industries are interested in the propefties of meteriesls ranging from
transformer steels to polymers and the influence of mechanical and heat
trestment on properties of materiels. Anisotropic properties can be studied
with neutron technigues which are an idezsl complement To x¥ay texture
determinations. Understending itexture can help to control properties such as

‘megnetic anisotropy, elasticity, plasticity, thermal expansion, etc.
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Properties of superconducting alloys

This field of study requires metallurgical laboratories where alloys can
be prepared in low temperature facilities. Both are available in the regionm.
The most promising meterials, Nb and Ti, are being studied as alloys. ther
classes of materials, such as metallic glasses, may also be investigated. The
superconducting properties of some of these systems have potential for wide
"tailoring' depending on the vhonon density of the states of the material.

By varying‘compositions, it mey be possible to achieve higher superconducting

temperatures.

Properties of biologically important molecules

The strengthening or breaking of hydrogen bonding leads to improvements
or degradation of amino acids which is related to the problems of nutritional
deficiency of proteins. The studies should progress from the behaviour of
amino groups in simple systems to dynamic studies in grown crystals.
Investigetions of normal and deuterated amino acids such as glycine and
azlamine will help in the understanding of the dynamics of amino acids. While
the structural investigations are fairly well established, the dynamics are

not fully understood.

Brief summaries of the principal accomplishments and activities at

different centres follow:

India (BARC) 2226/RB

- A facility for texture investigation was designed and constructed using
a position sensitive detector. The time savings and expectations of

increased accuracy should be useful at other moderate flux reactors.

- Structure of several amino acids have been studied. Initially, scme
difficulties were encountered in obtaining deuterated samples
commercially. Some deuterated samples were prepared at Trombay and

later some deuterated glycine obtained commercially.

~ Samples of Nb and Ti alloys were prepared and are under study.

Properties at ligquid helium temperatures are included.

- A defective microprocessor card and its slow replacement delayed

its incorporation into the system.

~p



Indonesia (BRC) 2236/RB

- A filter detector spectrometer was adapted for texture studies. With
the addition of a2 goniometer and control system, the system operetes

in an automatic mode for texture studies.

- Emphasis on adopting computer programmes to do on-line evaluations
of experimental data. Investigeting computer programmes for the
calculations of orientation distribution functions and plotting pole figures.
-~ Development of methods to do investigetions of textures in some forms
of tubes.
- Experiments have been performed on aluminium,copper and brass sheets
and wires. Interesting results from the investigation of Al-Ni-Co

alloys.
- Contract renewal is pending.

South Korea (KAERI) 2238/RB

- Fabricated a filter texture goniometer.,to be used with an inverted

filter spectrometer in 2 axis mode.

~ A comprehensive model for the interpretation of experimental data
has been developed. Texture measurements on Fe-Si sheets for

transformer cores have been made.

- A crystal rotor monochrometer being assembled, Cu crystal interchangeable

with pyrolythic grephite to enhance neutron intensity.

- Extensive measurement of the dyneamic properties of amino acids have

been made on L-serine and deuterated samples.

Developing software for calculation of 3B orientetion distribution

function and estimation of error.

Philippines (PAEC) 2237/RB

- This research reactor has been operating at 500 kW. Experiments using
the neutron diffrectiometer take 2 long time,and inelastic scattering
experiments using the BeBetector spectrometer take the longer amount

of time. Efforts are directed towards optimizing the flux.

- A bent germanium focusing monochromator hes been designed and used.

Results indicate = gzin of as high as 4-5 System undergoing refinement.

- . . o} o
- Temperature dependence of neutron transmitience (300 K -900 X)

have been measured for some metal samples with good results.
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- A neutron radiogrpehy facility is being instelled for use with & camersa.

- Ni-based alloys are being mede using existing furnace and are being
tudied. Of interest is the diffusion of hydrogen, and is important because

of energy storage zand enbrittlement.

Pakistan (PINSTECH) 2LL1/RB

- This research contract was started a year after the others and as =z
result the effort has been directed towards the experimental facility
for texture studies. Delays in obtaining a suitable goniometer will

delay work in this aree.
- A triple axis spectrometer has been modified to zllow Texture studies.

- Excellent resuits have been obtained on the determination of the
structure of cellulose - of importance to the locel wood processing

industry and plastics.

- Texture studies will be conducted on aluminium, rolled steel,
transformer sheets, ball bearings and other materials of industrial

intersst.
Conclusgion

The five centres will continue in their present areas. of interest, including
efforts to optimize experimentel facilities to increase opportunities for
applied research at moderste flux research reactors. An encouraging note is
that during the 3 years of this project, the centres will have developed an
experimental capability and the motivation to continue to pursue studies in

the areas of applied research to support local interests.

il



Exvenditure Summary

Agency Contribution

- US$

Country 1978 1979 1980 1981
India (BARC) 7,000 6,000 6,000
2226/RRB
N.S. Satya Murthy
Indonesia (BRC) 7,000 €,000 Renewal
2236/RB Pending
7. Amilius
Korea, S. (KAERI) 7,000 6,000 L ,000
2238/RB
E.J. Kim
Pakistan (PINSTECE) 6,000 4,000 Renewsl
2uL1/RB to be
N.M. RButt considered
Philippines (PAEC) 6,500 5,000 5,000
2237/RB
N.G. Natera
Year Total 27,500 29,000 19,000
TOTAL 27,500 56,500 75,500
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RCA Project on "Isotope Applications to Hydrology and Sedimentology"

Objectives

The overall aim is to assist in the development of isoctope
techniques as an applied hydrological tool in the region. Initially
the emphasis has been placed on the use of environmental isotope
techniques which until now have not been used to any great extent
in the region. The scope of the project is being broadened in the
third year to include an assessment of the use of measurements of
environmental Cs in sedimentology and conseration.

Project implementation and progress

The following countries are participating in the project:
Bangladesh, Indonesia, Republic of Korea, Malaysia, Philippines,
Sri Lanka and Thailand. Project implementation is through provision
of equipment and experts, training and a coordinated programme of
research.

The most commonly used environmental isotopes in hydrological
studies are deuterium, tritium, oxygen-18, carbon-13 and carbon-l4.
Prior to the commencement of the project none of the countries had
analytical facilities for any of these isotopes applied to hydrological
problems. Assistance is being provided in establishing this type of
analytical capability in the region.. A facility for the analysis
of envirommental tritium has been established in the Republic of
Korea and became operational at the time of the Project Review
Meeting held in Seoul in October 1980. TFollowing a recommendation of
that meeting, the Agency provided water samples of unknown tritium
concentration to this new laboratory. The results reported were in
agreement with the accepted values. This type of intercomparison
will be extended to other laboratories established under the project.

The authorities in Indonesia have purchased a liquid scintillation
spectrometer for its isotope hydrological programme. An electrolytic
enrichment system and benzene preparation line are being provided under
the project to enable the assay of environmental tritium and carbon-l4
in natural water samples. These systems are being commissioned in
May 1981 with the assistance of an expert from the Australian Atomic
Energy Commission (AAEC).

During the Project Review Meeting in October 1980 it was recommended
that some equipment would be provided to Malaysia and Thailand to
enable the measurement of tritium and/or carbon-l14 in natural waters.

Most applications of environmental isotope techniques to hydrological
problems require the availability of stable (deuterium, oxygen-18)
isotope analyses. No mass spectrometer destined for this purpose is
at present available in the countries party to the project. Such
analyses are currently being made in the laboratories of the Research
Establishment of the AAEC and the IAEA. The provision of mass spectro-
meters is not possible within the financial contribution made available
by Australia to this project. One or two countries have indicated
that they may purchase a mass spectrometer. The lack of this instrumentation
is clearly a major handicap in the long-term, that is, after the
conclusion of the project. Another factor to consider is the relatively
long time between the decision to purchase a mass spectrometer and its
actual installation and provision of routine analyses.
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Training in analytical procedures has been provided at the
Research Establishment of AAEC. 1In addition the fellows have also
been associated with on-going hydrological studies carried out by
the AAEC.

Because of the participation of the isotope hydrological laboratories
of the AAEC and the IAEA in the project, it was possible to initiate
a coordinated research programme on the use of environmental isotope
techniques in hydrological studies at an early stage of the project.
Table I lists the institutions at present in this programme. Three of
these studies, namely those in Indonesia, Republic of Korea and
Thailand, are concerned with the hydrology of the greater metropolitan
areas of their respective capitals. The growth of these cities in
recent decades has resulted in increasing demands for water supply.
The preliminary results of these investigations were presented in the
Project Review Meeting of last year. 1In Seoul for example, the results
have already provided information on the mechanism of recharge to
groundwater.

Future programme

During the Project Review Meeting in Seoul (October, 1980),
recommendations on the programme and budget were made for the third
year of the project. The main elements of the programme will be a
continuation of the coordinated research programme, provision of
supplementary items of equipment for envirommental isotopic analysis
of natural water samples and an assessment of the applicability of the
137Cs technique to problems of erosion and sediment deposition in
the region. Other topics proposed by participants included isotope
techniques in geothermics, isotope hydrology of crystalline rocks
and river discharge. However, the resources of the project do not
permit a major effort on these subjects at this time. Member countries
are currently assessing the scope of interest with the relevant
national authorities.

With regard to the coordinated research programme specific
recommendations were made in respect of the different field projects.
In some cases, as the first study is phased out a new area will be
included in the programme.

The use of the ]37Cs techniques has been introduced into the
programme for two reasons. Firstly, the problem of erosion and rate
of accumulation of sediment is of great importance in tropical monsoon
regions. Secondly, since a number of the countries have the necessary
instrumentation the required financial resources are modest.

Budget
Table II gives the estimated expenditures for the first two years

of the project, the budget for year 3 and the estimates for the
following two years.

BRPayne/jf/1736 ‘ 1981-04-09



Institutions participating in RCA Isotope Hydrology Coordinated

Country

Indonesia

Republic of Korea

Malaysia

Thailand

Research Programme

usg

Institution RCA Funds for first year

Centre for the Application 8,000
of Isotopes and Radiation

National Atomic Energy Agency

Jakarta

Korea Atomic Energy Research 8,000
Institute

Seoul

Tun Ismail Atomic Research 8,000
Centre (PUSPATI)

Selangor

Office of Atomic Energy for 8,000

Peace
Bangkok



TABLE I

I

Expenditures and budget estimates for RCA Isotope Hydrology Project

Expenditures for years 1 + 2

Budget for year 3

Research contracts

Training, provision of equipment
and experts

137¢s technique

2nd Project Review Meeting

108,000

Estimate for year &

Estimate for year 5

28,000
54,000

3,200
22,000

Usg

203,000

108,000
61,600
61,600

434,200
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RC4 PROJECT

1.
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Coordinsted research pregramme on the developmeni and application of
nuclear technigues for improved utilizaiion of agricultural residues with

special reference to biogas,

2. INTRODUCTION

~

Since the need for energy conservaiion has become imperative one praciical
approach releaving energy consiraints in zgricultiure lies with the D”OQuCTlOﬁ

£

of methane by the anzerobic fermeniziion of manure and plant residues. The

process &lso yields high quality fertilizer,

2. BACKCGROUND

. PR . -~ . - . * )
In the introduction to "Biogas Technology in the Third World" the azuthors

.give, however, a warning: "Biogas technology represents one of a number of

village-scale technologies ihetl are currenily enjoying a certizin vogue among

govern:ents and zid agencies and that offer the iechnical possibility of more

T
aec:nv-ab; ed epproazches to development, BHowever, the technical and economic
eveluation of these technologies has often been rudimentary. Therefore, ihere

is a reazl danger that attempis are being made at wide—scale introduciion of
these technicues in the rurzl zreas of the Third World before it is known whether

they are in any sense appropriate to the problems of rural pecoples.”

Fumerocus Dabllcavlons lezve little doudbt about the merits of the anaerobic
digesiion sysiem. DButl there is coniroversy about the main benefits being either
gas, fertilizer or envirommenial quality. This is partly due to the veriation
in degree of digestion. In the digesior three major processes are developing
concurrently: hydrolysis of mecromolecules, acetogenesis and methanogenesis.
Bach of these processes consists of numerous reactiions which are depending one
on another and are ce alysad by & consor tium of mlc“oor~arlsms. tudies on the
metabolic pathways, kineiics and vool sizes in this complex systemr and monitoring

h st

ot
1

particular key reaciions cen elucidaie 1

@

on proceedings and facilitate

w
£ oo

o~
v
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controlling them. 4 low efficiency in th izatlion of organic subsirates

is usually attributed to an incompleie hydrolysis. In ihis connection ii i

[0]

now shown that anzerobic microorganisms have a2 much greaier catalysing power

4. Barnett, L. Pyle, S.K. Subramanian, 1978. Internstional Development
Research Cenire, CttzV¥a, Canzda

oo/
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than previously thought. They can metabolize aromatic ring siructures which are

ether recealcitranti in serobic systems.

The biogaes usually consists of about 70% methane and 30% carbondioxide. It
seems possible 1o increase the methane conient io 100% by enhanéing the hydrogen

production in the second digestor step.

Tpne meibyl group of acetate is 2 key precursor of methane under many
conditions bul it is not clear under which conditions other methanogeneiic reac-
tions are preferred and the digesition fluids gei 2 lower pH. Data are required
for iimely measuremenis o control the plant since the methanogenic organisms

ere only properly working ai & pH zround 7.

4s 2z final example one may ithink of getting the digestion better work at
low ambient temperatures. At present the methenogenesis is decreased if not

completely irhibited under winier conditions.

The publications show that datz on meihanogenesis are inconsisient and

unrelisble, In general there is an appezl for more research especially in the
field. The Joint PAO/IAEA Division of Isctope and Radiation Applications of

oIy

=]
N
o]

Energy for Food and Agriculiurel Development has with this proposal
the purpose 1o support more and befier qualiiy studies on methanogenesis.
1 is realized that studies {o improve and increase methane production azre often

hel ped and freguerily only made possxole with the 2id of isotopic tracers.

In RC4i-8 under item 9 it is stated that the proposal for a coordinated
résesarch programme on the development and epplication of muclear techniques feor
improved utilization of egriculturzl residues wiih specizal reference to fermenia—
<ion hzs techmical merit and priority in the region. The I£EA was recommended

zte the proposal as an RCA project a2s and when funds are available.
Within the scope of the zabove project we have now identified the biogas and

fertilizer production as a field of research of high priority.

Presently the Jo ltt /l ision-of isouope and Radiztion Applications
£ Liomic Energy for Food and Ag* wliural’ DeveIOpme:u is preparing a meeiing
of & small group of consulianis to seek zdvice where and how iracer-zided

the funds when

e
o

technigues can be most usefully employed in this field and

they become aveilable can be used in the besi way.

eor/
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To improve the farm level biodigestion technology of producing safe and
the use of radiation and isoiope *ech-—

nigues.

5. SCIENTIFIC PFROGRAMME

The zbove goals may be aiiained by the following proposed research pro—
gramme: -
5.1 Isotope studies '
5.1.1 Study of ithe hydrolysis rzie of macromolecules through 140—labelled

14
"C-lzbelled water hyacinth).

manure and plant meterial (e.g.,
5.1.2 Utilizing tritium lebelled suger for investigeiing the possibility of
affecting the hydrogen production concurring with acetogenesis and thus to |
increase <the methene yield of the bioges.

5.1.3 By using acetic acid-2-14¢

the relztive importance of the methyl group
of eceteste as precursor of meihane can be monitored and ezrly process control

can be zpplied 1o check 2 pi c¢rop.

iztion studies

Ny
Ay
r)

S.
5.2.1 Rediztien induced mutants may be soughi with improved performance ai

low ambient temperatures.
5.2.2 Rediation mzy be applied 1o siudy the degradability of ceriain types of

agricultural substraties.

£. CIZXTITIC SCOPE AWD PROPCSZD PROCGRAMIE GOALS
- To promote ihe useful and safe exploitetion of isotopic iracer-zided

technigues in research and monitoring aimed a2t improved production of
biogas and fertilizer from agricultural residues;

- To assist in transferring improved biogas production know-how from the
lzboratory to the pilot plant by making available tracer—aided monitor
techniques; | ,

- By maeliing 2veilable the zbove technicues and know-how 1o assist in
investigelions and advise on remedies (trouble shooting) of problems

occurring in bioges plantis in the region.

oo/



1. PARTICIPATING INSTITUTES -

Six 1o eight gualified scientists of institutes in the RCA region and
three 1o four (cost-free) scientists of advanced institutes (Japan, Us4,
Lustraliz, Burope) will cooperate %o exchange views so thet the former become

acquainted with the experience and meihodology of the advanced institutes

K

d the letter become acguainied with the provlems of the developing countries!
mall-scale bioges planis. Depending on ithe response of ihe potentizl partic-
ipahts and on recommendations expecied from the zbove-mentioned consulianis

eeting ithe programme will be further defined.

=]

8. THMPLICATION FOR TEE FUTUEE

L durztion of three to five yezrs is envisaged with 2 research coordina-
tion meeting each year. It is proposed to initizte the programme esarly 1981.
The first research coordinziiorn meeting will be held et an early stzge to define

ihe programme.

9.  EBUDGET

COIZ"GZ"&C‘CS ® S P DO ELPSEOLOOLESIOOEOLEIPOIEOISESTEIOGITSEIEOESTOEDRPODS Uss 45’000

Ressarch CoOT

\‘.inaftion > > PO S O C P PO S SER IO LSS USS 20:000
Us$ 65,000 anmelly.
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Co—ordinated research programme on evaluction of nmtent stocks for
< 2 2s cross breeding materizls in rice.

ibution of induced mutants to plant breeding is not limited
t zproved crop varieties but a2lso should be extended
e indirect use in cross breeding programme. In rice, 23 improved
es have been relezsed sirply by direct propagation of mutants, while
i nduvced rutants as perents in cross breeding progresme has’

Cozsiderable increase in yield potemtizl of rice CT.J.'C..."&I’S has beexn
brougnt aboul by improveld loﬁg".n-o resistance which 1s ofter accomplished
Ty snor-:ening of culm length., I1 is reported that todey semi-dwart rice
are grown on 30% of rice zrea of the tropics and gbout 50% of most widely
grown rice in Asiz are semi-dwarfs. BShort—stature is one of the most.
frecuezntly selected feztures of incuced mutantis of rice and a charzcteristic
for ssveral of the rice verieiies relezsed from propagated mutemts. Maoy
short culm mutants would be available for developing lodging resistant rice

.. N
veriaties oty cross breeding.

ty renders crops poterrtially vulnerzble to insect
hern corm leai‘ bligb., in the U.S in 1970 wvas a
gene *1c—na.se\. eulaem_c, where corn F,-hybrid vaerieties,
mele sterile cyioplasm, were severely aittacked by = naw
hogens, Semi-dwari lines released by the Interzaational Rice
tute (TPPJ.} in the Philippines are widely used as parents in
ng. Such 2 wide use of limited parental sources in breeding migat
h a relatively narrow gena”'"c diversity of tropic rice.  Recezt

rl

1
®
o
(3

j

0w O

%
v IRRI of the genetic ancesiry of IRRT varieties and new varieties
-'-‘it—.'..-. cocuniries (B angledesh, India, Indonesiz, Iran, Xorea, Nepal,

;
";*
o

il
i
)

w Jte Hy )

b
.
(@)

Pzl sten, Philippines, Sri Larka and Theilend) showed that (1) 211 IRRT
veriatiss possess the same cytoplasm of Cina veriety and further, excepiing
cce variety IR 5, carry the same semi—dwa..fing gene from 2 Chinese variely
Tes—szo-woo—gen (DGWG). (2) about 50% of the recently named varieties in
n2ticxzl programmes in the Asian countiries are traced back o the same
c=termal parent, Cinz, and virtuelly 2ll the semi-dwarf verieties carry
szze DGWG gene. IRRI suggested to rice breeders in the countries to use
zlternzte sources of cytoplasm a.nd semi—<dwarfing genes.

szy at this stazge that the relztively narrTow

€ would not be <
genetic diversity cf ric
+ 2 producticn. It
v susceptiible to
Troe damages caused by to
by & new ¢g'~o—=>coloc'10"'

‘d
"
O

(u O Hood
4] 1]
. }1

o

in Asian tropics has already caused seriocus haz

 claimed that semi~dwarf rice verieties zre parti-—
disease or insects, e.g., the brown planthopper.
7 planthbpper could be explzined to some extent

. .

co d.:rlrov1 created, for example, by increased fertiliz:

.;‘i
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c
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3
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input in comnection with the characieristic plant type of semi—dwarfs,

R . £~ ~— e — . ~ 3 - - °

wnich favours rapid propzgation of the insect. However, it could no: be

. . - N . - . . . s es .,

denied that the genetic similerity of many verieties mignt enhence rapid
—— F RS - . .. - - . ~ - “

spread of the pest and iis new biotype(s) which aitack formerly resistant

e ~ - - :

verieties. Irrespectively of whether actuzl demeges have been czused

a2lready or not, a2 wider genetic diversity, leading o less genetic vulnerabi—

ity, is a prersguisiie of fuiture siable production of rice.

t cean be, o a certazin exteni, averted
he dwariing genewwith backzround genctypese.
c roach to the solution of the prodlem will be
ztion of a2liernzte semi—dwarfing genes such as from induced
. ’ ¢ ’
ountries in the temperate zones, semi-dwari verieties
, but their gemetic diversity is mot so narrow 2s in the
3 Ylevertheless, the infusion of semi—dwerf indice verieties
carr—inz the DEWE gene (such a2s relezsed by IRRI) pushed tne japonicz,
Tcnizi znd other races out of meny breeding programmes, leaving other semi—
2rfing genes of spontancsous as well as induced origin unuseda

0O
13

the risk of potentizl vulnerability caused by the narrow
rsity of semi~dwarf rice in the tropics and many aveilable dwarf

and semi-dwerf mutauts which have not been used in breeding programnes, it

s provosed to investigete induced semi-dwarf rice mutents genetically and-

1ly, and 1o evaluate ihem 2s cross parents. '

2l . 2 ° Lo -
Umdoctive and Scientific Programme
Lo ..
QObiective -

To evaluste semi—dwar{ mutanis zs cross persent through gezetical,
prysiological and bresding studies for providing aliermate sources of genss
for semi-dwarf plant architecture with different siructures and gezetic
bzcizgzrounds. - - : ’ '

ier to achieve the objective, the following research Drogramme

In or is
proposeds
1. Phenotypical studies = ‘
(Comparing mutants with their respective original ve ieties, ™

zmong rutanis azd between mutants and existing spontaneous semi—
dwart types)
T

2» .. Investizgeiticn of plant architecture —

be Exazminaiion for changes of other agroncmic characiers besides
culm length

’ ~
C.  Agzronomic 2nd physiological investigation (oz yield, lodging
resistance, respomnse to natural and artificial condition,
mechanism of dwarfing, etc.)

-~ - .
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2. Geneticzl sturdies o

2. Genetical studies of mutants in relation to their respective

original varieties (number of responsible genes, dominznce vs.
recessiveness, pleiotropy, etc.)

b. Allelism test (test of semi-dwarf

1 oz genes of induced mutation
end sponizneous origins)

G Cytological investigation, waen &esired

expression of seml—-dwarfing genes in
¢ backgrounds

8
o]
e Fh

cs. Model bresding by utilizing semi~dwarf muizzdts

fRE

Scisntific scope and provosed programne £oals

(

o
developmental rythm and resistanc

To :ui ntify and make availeble new sources of semi-dwar plexnt type
for lodging resistance in rice. Such sources would open possibilities
for var:eual improvement teyond the limits set by the prese r;tly used gene

SO'—'-'.V-}'
To make zlso available in improved gemotypes other desirzable smutent
genes such 2s relating o earliness, betier harvest index, plant architecture,
o =

gainst various stress fectors.

Perticipatine institutes

Selected qualified scientists wi"" make ressarches as proposed in the
sciextifi ¢ programme on eveilable mutants obtzined at their and other
latorztories. They would participate in the programme either as research

ccatraciors or on cos‘c~free basis with research agreements.
Ressarch co:z;.rac*s zrz expected with institutes of Asian coumtries
=iz, P«‘lb_::m_nes, Thziland, Korea 2nd others), and Research agreements

witkz Institutes of France, Jzpan, and USA, and with IRRT are Cesired.
Irmiications for the fulture

Estimated durat* on. of the programzme is 5 years. It is proposed to
initiete the programme in 1980.

first research coordineation and planning meeting world be held in
1980. The programne Wwill be reviewed 2t regular workshops plaaned to be
be"" with 12-18 month intervel a2t one of the cooperating instituies. Tae
improved g 33.10 stocks resuliing from the programme will be distributed
free of cna..sv oy the Joint .O/IA..;A Division. Information about available
stocks will be dissemin *cac‘L through the FAD/IAER Hutation Breeding Newsletter

P
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Research coordinestion
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US$ 30,000
" 35,000
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MEETING REPORTS ON CURRENT PROJECTS







CONCLUSICHS AND RECCIZENDATIONS

Following the presentation of research project reporis and extensive Gis—
cussions cf specific aspects and general concepis of research plans siraztezy
and methods. a2 number of commit*ees were forme& to suwamarize resulis, to draw
relevent conclusions and to meke reccommendetions for future work. Tne conclus—

s

ions and recommendaiions of the Reslo 121 Seminar on Induced
Iumprovement of Crain Legum
congiderad and generally endorsed.
fication was nccessarye.

le Cermplesm f 28 stzrting

treedi ng

@ Yutaticzne for the

es in South Zast Asiz, 1975 (IABA-203, 1977) were
Aadltlonal aspects came up ant some clari-

meterial for mutetion’

Steriing meterial for mutation breeding experimentis s
nomi.c performence znd should be optimally =zdzpted 1o the e

under which en improved V““lety is intended  To Dde used.
resort mitation induction, if the genotype in gquesiion

in one or 2 few well defined znd easily selecieble traits.
ins however, mutation inducticn might be employed oz
genoiynes to mak uhem more suitable for use in cross breed
be 24visable t¢ frezt several different genoiyves. In any
of available cm must precede the implemeniaition of

projects

u.u....,eo7

germp

I+ became clear thet by far not 21l the desirable gen

ancng ihe germplasm C’*“ent-y neld 2% vzrious institules and
views on this subject iended io be more cptimistice. OState

+the Sz
{foliowing research

eminar in 1975 a’:o‘"l: cowpea

py Pethalr in nenja).

\

.. . ~
2 Obsiectives ¢f
i

s
IAZA Yoe 203 pe 177) bave to be revised

nould heve good agro-
nvlronﬁe“**W concitions,

< wonld Te idezl to
ne2ds imprcvenent only
In certzin specific
2 primitive or wild
dinge Often it would
cese, an egvzluation
z muiatiorn brezding

ietic varisticn e
gerebenks. F
s

=~
TEDTS &5 eXTIres

Like in any plant breeding projeci, clear and precisely defincd cbiectives
are the most essential prerequisiie for successe. For the plant brseder inis ozy
require prior studics on the genetic and envircnmental factors inflitencing ine
character in ¢uesiion as well a2s vearicus compznents involved. The means of
selection, the time scale and the amount of maiterial 1o be hendled in various
generziions will have 0 Te faken into account, when defining 2 orograzme's
objective, and econcmic consideraiicas cannct be neglected either, £5 for spe-
cifically desired chearzcieristics a number of observations were noted:

a) Climetic 2iaviation

There is z need fcr alteration of photoperiedic reaciiea, fer
- obtaining more wiform flowering, Ter drought iolerazmce znd far
eariier maiturity in meny of <he legume creops. Praciicable se.sciion
methods for some of these characters nave to be develcoped. For
eveluating yielding cap2eity in relaiicn 1o earliness Up il
par dey" should be used as critericn. In scyobean, aazptet:
i esiratle, Time sowing exXperiments m
cti g Tor 7'~topcri?i;: end %
Tor NI z
(At
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c)

Plant architecture

Crop plant's architecture is intimately related to the .
purpose and system of cultivation as well as the way of
harvesting. Therefore, if the cultiveticn system or the kind
of use is to be changed subdbsiantially, the plant architecture
hes to be changed as well. This should be even mere obvious,
when wild species, evolved under natural selection tressure and
in ccmpetition with other species, are to be domesticated for
utilization a2s crop plants in present day agriculture or horti- -
culture. The breeder, having in mind such evolutionary changes,
mst have a clear concept of the utilization envisaged, the
cropping system, the seascn and all the environmental facters,
the genotype of the future crop veriety has to interact with.
He of course also has tc be familiar with the bioclogicel peculiarit-
ies of the species. Being aware of Vavilov's law of homologous
genetic varisvion, the breeder should nevertheless stay awey from
mwarranted generalization. Wnether dwarf or fall, determinzte or
indeterminate, winding or non~wirding, spreading or ereci types are
desirable, has to be examined in each cases Varieties for inzer—
cropping of ccurse require different plant archifecture then wvarieties
for monoculiure.

Existing types of chickpea for example have apparently toc much
a tendency for spreading,bushy and excessive vegetative growtih over a
long pericd of the crep growing seasone Upright habit wit
number of branches is aimed at in Indies, Pakistan and by ICR
1111 some of such types have zn imsufficient nusber of po
consequently a low M"harvest index". 4n upright tmtant repor:ied by
Shzkocr (Pakisian) shows promise but needs further improvezent,

is being atiempied through cross breeding and repested mutzszen treai-
mente It is evident that an improvement in plant architeciure towards
the concepiuzl ideal type doss not automatically bring the sired

yield improvemenie. In evaluaiing such improved genotypes,
ment of agronomic conditions such 2s sowing time and scwing
may be required.

n'ﬁ o
B
[
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In mungbean, short staiture mutants with good trenching patiern
were selecied (Shakoer, Pairistan)e. There exisis certainiy =z zeed for
restructurinz the plant architecture of other grain legumes like pigecen
pea, black gram, cowpea and lentil, keeping in mind 2 grear variely of
farming condifions, including also iniercrcpping. Trhe posiiion of pois,
their size and distridbuiion ars imscritant faciors for nigh grain yield .
and minimal yield losses. Tne location of pods atove the lezl cancty
in case of ccwpea and munghean mey offer advantages in terms of easier
harvesting end refuced c.se se incidence but may fevour inssci pess
damage to pods and seed =

(’l
e
o
[
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Production thyv

. P
Grein yield is 2 cecmple
Ry AR oa mwal oys ocwuhiost <r-
WR1Ch as guth ar2 gulz2ect To
compencriion, The relzticon:
tocture, thz reot =ysTonm o and
T AT o
compliceted for the plant or
s P .
The problems zre augmentied by
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d)

conditions (spaced plants, small plots).

There appears a general consensus uham most leguminous crops
have more leal area ihan reguired for the production of z good grain
vield (esge; in cowpea, mungbean, pigeon pea)se In groundnut rutant
cultivars, 30% higher grain yield was obtained in spite of 50% re-
duction of the leaf area. Too litile is kmow about the coniribution
of particular leaves fo the pod 1’1‘J Studies on light penetrstion,
photosynthesis, source/sink relaulonsnlns in leguminous species are
urgently needed to guide the plant breeder in developing genotypes
with higher grain productione.

Hitrogen fixation is & most important aspect of legume cultiveticn.
It should be ztiempied tc improve onsei, duration and intensity of the
processe. The relevance of excess leal area for providing energy towards
nitrogen fixation should be clarified.

Flower and pod etoriion are high in several legumes. The extend
of loss veries from culuiva” to cultiver as does the initizl number of

i
flowerse Phnysiclogicel studies shounld ther flcwer and pod
abortion are due to “OSI”’C*G" assimil upplye If rlanis oroduce
excess flowers, the bresder may be able T rove yield Ty genetically
restriciing the numper of flowers; thus adjusting the Ysink"™ 4o the

Ysourcetlls

. - o
larify wheihe
T

)
'_l

Yhere grain legumes are cultiveted without irrigation, periodic
lack of waier or continucus water siress may set limit to grain pro-
ductions Different forms of drougnt tolerance zre recuired for different
{ypes of water shortage. The relationship cf leaf characters and root
characters and of iranspiration wiih drought susceptibiliiy musi b
studieds

2

s O
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Shattering of seeds from mature pods or mature ped shedding is &
characteristic of wild plants that has been greduelly eliminaied fron
many cultiveted species cdurinz iO“eStICuleD. Selection is simple,
mitation induction has been effective (ecZe, in luplrs). Tre degree of
shattering and shedding ressistance that is reguired, despends upcn ihe
harvesting technicue. An zliiersiion of the plant architeciure mey often
be helpful. The mzgnitude of losses en counv red depends of course -
a2 large exient upon ike time from meturity till harvest and al

the weather conditicns.

Seed quality aprears teo be a2 critical facier in many leguwnincus oxx?
planise There exists veriation for impermeable seed coat and for seed
germinability amons cultivars, Scall seeds were found 10 germinatis
better than large seeds in some instances (eegey s ysean) There are
also differences in lcngeviiy during storzge, pariicularly under less
fthan optimal conditicnse Zrecders will ~ o these
proviems Tt ifele ziso into accocunt the re ¢onTImaeT,
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(Patil, India). Consumers preferences concerning seed colour and

shape are guite specific. In some cases attractiveness of 2 good
introduced variety may be improved by a mutation changing seed cozt
colour. In some legumes, dark seed colour is assumed {0 be associated
with insect resistance. HNutational colour changes can be used to prove
this assumption or dissociaie colour from resistance. Reguired duration
of cooking is quite an important variciy characteristic for areas with
a shortage of firewood or other forms of energy. is improvemernt by
breeding is certainly pessible; but care should be exercised not to
spoil seed traits affecting germination and longevity. Antinuiritional
and flatulence faciors should be examined in advanced generaiions.

For scybean and rungbeazn, various food prevarations have specific
requirements, but little is lmown about the genetic cspectis. The re—
movel of toxic or bitier substances from the grain, which was achieved
in most legume species during domestiication, seems to be a promising
domaine for mutation breeding projects. Where leaves are uied as a
vegetable, (ecg., cowpeas in Africa), leaf quality characters must be
considered too.

by plant breeders, DBreeders resulis in terms of resistant verieties
often hzve accelerated the evolution of pathogens. This can exd should
be avoided by proper management of aveilable resisiances and by using
more durable types of resistance, even if their proiective effect is
only partiale Mutaitiocn induction must be considered a2s a means 1o crezte
genetic variation wiih regard to hos%/pathogen interaction. The screening
method epplied will play a crucial role concerning the resulis of a
mutation induction experiment; perhaps more than for any other breeding
objective. '

N

Before starting efforts for improving resistance by cross breeding
or mutatiocn induction, the Treeder must know the dbiology of the paiho
the epidemiologicel situztion, and the genetic veriziion among existin
germplast as far azs can be judged from tests with aveilable paihecgen
typess He must esteblish meinodeclogical procedures and facilities for
collecting, maintaining and dispersing inoculums He must be irzi i
essessing gualiftetive and cuensitative differences in hest reacti
< e

He would be well advised <o sesk the close cooperation of experi

o)
-

plant pathologists.

Ther:c vwere many open quesiions concerninz the methodclogy of
breeding for disease resistznce in generzl and of mutaiion bresding in
particular. Should one use artificizl inoculetion and if sc, what abzul
the amount of inoculun (nzturzl spore demsity or more) and its genetic
composition (cne genciyps or mixture)? Snould cne a2llow the plant %o us
2ll kinds of defense mechaniens or cshouvld one force the pzthegen into ih
tissue? VWould it be useful and praciiczbdle to scresen for components of

€S tiw2 remuired for the pathogens estabnlishment
o nz zoount of spores produscsd;and inlecuiveness
‘ neT. el in the Tield?

Resistance against virus disezses iy be cenplicaied Ty cnvilives

ment ¢f a third organism, ine virus vectore. Furthermore; viius in-

U (e 2
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fectim may remain unnoticed in some genotypes cor under particular
environmental conditicns, thus simulating resistance. Tolerance
egainst a pathogen in terms of ability to produce satisfaciory
yields in spite of infeciion st be looked at as a very veluable
charactier. -However, tolecrant varieties may coniribute to the
development and sprezd of an epidemic and therefore one should
attempt 1o combine folerance with some kind of resistance.
s

Resistance a2zainst insect pests and nematodes has been largely
neglected, a2lthough it appears of mouniing importance. While consi-
sidering btreeding efforts for establishing inherited resistance, one
should not forget to exploit a2ll oiher agronomic means for *educ1ng
the incidence of pests and the amount of damage (rotation, tillas
seasonal variety change, intercropping etcs)s Actuzl problems lQEﬁu‘
ified were lack of resisiance zgainsi aphids in mungoean (Xorez), and
against aphids and pod borers in cowpea (Xenyz). Screerninz for
Ynon-preference”" under open field or greenhouse condition is being
carried oute. However, "non-preference" type of insect resistance
might not be effective enough, once a2 variety cof such kind is grown
on a larger sczle, lore effective types of *es;st“wce may be screened
for by releasingz insects in cages. In case of insect transmitied virus,
resistance agesinsti botih the pathogen 2s well 2s the vecior zre desirable.
Resistance against the véctor alcne may not be effective encugh. VWnen
insects are only probing on "resistani' plants, the virus may a2lready
be transmitied.

Examples of positive results encourage *o pursue further ihe
potential of mutaticn in Lctlor for improving resistance. Such
examples ere Verticillium resistance in peppermint, =ildew resistaxnce
in pearl millet and barley, rust re sistance in wheai, lezf nopper re-
sistance in rices In grain legumes, promising resulis have been re-
ported with regard io golden mosaic virus of Phaseolus wvulgeris (brazil),
mildew of Pisum sativum (Itzly), yellow mosaic virus of mungbean .
(Paxistan), Ascochyte blight resistance in chickpea (Pakisizn), and
even for soybean rust (Indonesia, Thailand). -

Futziion breeding methodolasvy

Althoush the esseniiazl principles of mutaiion breeding are spelled
out in +he Wanuzl on Muiation Bresding (IAZ4 1077) a number of peints
have not teen taken satisfactorily inio account in some of the projecis
-prese“tcd 2%t the coordination meeting.

Following the choice of zppropriate parexnt materizl, 21l depends nexi
upcen an effective ~ut' seric ftreatimeni. (ref. ¥anual on Nuiaziion Breeling,
chapters 2,3 and 7). or a2 widest possible specirum of mutaztions, the
use of different mutagens is recommendable. In the case or sesd irezi-
ment for practical purposes with icnizing radiaiion,a dese causing
30 = 50% letnality can be called effective. To account
dictable veriatdi utvacen sensiiivist - 3 doses
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erperiments for essessing rutazgen dose effects and choosing the
optimzl dose range (Manual,chapier 5). In dicotyledonous plants,
such tests are more complicaied due to the different morphology
and growth pattern of seedlings. Primery leaf diameter or epicotyl

~length appear to be usable criteria, but the best time for such

measurements and the correlasticns towards M, survival and M, -utation
rates need to be still estiablished in most Species. For chemical
mutagens, experience with grain legumes is rather limited. Careful
studies concerning mmtagen upiake, posi-wash, dry-back and storage
effects are needede Some grain legumes exhibit sensitivity egainst
presoalding in water. Under certain circumstances, pollen treztment
mey be profifable giving rise 1o a2 non-chimeric Hi'generation.

The size of the surviving Mi-population giving ¥, seeds is very R
crucial for the prospects of suctess of a mutation induction project
(Manual,chapter 13). In view of expectied mutetion rates in the order
of 107° %0 1077, a surviving li. population of 10 000 plants -ust be
looked at as 2 minimume The seeding rzte shounld take into account the
expected lethality, so that close enough spacing is achieved, which
would not only save experimental field bui mey also reduce "diplontic
selection. This pheno=enon is known to reduce ithe nuTber of recoverabvle
mutations in cereals (ref. Manual,chaptu-7.2.2). To whet extend it has
the same effect in various leguminous species would be important to know.

Outcross between Ml plants and other germplasm should be avoided
Yy appropriate isclatiof (Manual,chapter Teled)s Cutcrossing with the
control or rutagen treated meterial of the same origin can be toleraied
in a practical mutation breeding project.

The recommendable ways of handling the M, harvest, growing the MZ
and selecting mutants are spelled out in detail in the Manuz2l on

Kutation Breeding (Chapter Tel)e -

Al mutants selected in 1. must be confirmed in %

ions. Many of them will be he%erozygous {or cne or more other mu
and therefore segregate in Mse This requires reseleciion. The hi
the rutagen dose applied the more rmutetions were i s
¥.~plenis and the more segregation of mmltiple muil
o%served in ¥z and K generaticn. Polyploids tole
aberrations aad theréfcre may show longer lasiing
gation. Genetic changes with small phsnotypic exp
selectable in M. but rather on a plot bpasis in k. or
In this case, K, planis may bve selected ra.ndomlyf

H
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Use of irnduced mutants
Induced mutants mey be used directly, after cppropriate evaluaticn
and propagation, as new verieties, or they may be used in cross breeding.
From experience with peznuts (Paiil, India) one must conclude thai
cross—~breedi ffers 0T otential ¢f creating
' Ll ree 2%icn, rnov pradictatiz
s €. In zmemerzl; ooz
e L IS IORLNE
zble uuniions o
v likewise Te mo
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Futent testing and evaluaiion should nct be restricted to condit-
ions optimal to the original variety. Often different egronomic or

environmental conditions have proven to be better for a mutani.

Kore emphasis should be given to making aveilable promising
mutant lirnes to other plant breeders. The use of mutanis in commercial
plant breeding can often be prozoied by offering the same or similar
mutant traiis in different genetic backgrounds of agronomicelly aitraciive
values This may require a2 certein amount of mutant crossing andéd mutat-
ion breeders are encouraged to keep such practical aspects in mind when
doing crosses for elucidating the genetic behaviour of promising mutants.

Mutent lines are often developed by imstiiutes not officizlly res-
ponsible for variety development. Efforts should be made itc esiablish
links and cooperation with mein plant breeding programmes a2t an early
stagze for the mutuzl penefit of the different programmes and in order
to ensure thai any positive achievement from mutation treeding will
reach the farmer in the shortest possible time.






First Meeting of the Project Commitiee of the
ASIAN REGIONAL CO-OPERATIVE PROJECT OF FOOD IRRADIATION (RPFI)

Jekarta, Indeonesia
2-5 September 1980

The meeting was opened by Dr. Moh. Ridwan, Acting Director Generzl
of the National Atomic Energy Agency, itcgeiher with the Research Co-
ordination Meeting on the Use of Isoiopes in Pesi Managemeni, also
sponscred by the IAEA., A list of participants of the meeting is
attached as Appendix I. The text of ihe opening statement of Ir. Ridwan

is attached as Appendix II. The iwo meetings were held separately.

Dr. Moh. Ridwan, Director of the Center of Application of Radiztion
and Isctopes, was elected as Chairman of the first RPFI Project Commitiee
Meeting. As Dr. Ridwan could not be aveilable to serve as Cheirman of

21l sessions of the meeting, Ir. M. Takehise was elected as Vice-~Chairmazn.

The meeiing agendz, as modified by the Committee, is included in

this report as Appendix III.

INTRODUCTCORY REMARKS

The Scientific Secretary explained to the Project Committee that
the RPFI was proposed to be established mainly based on the result of
a2 special mission consisting of Japanese scientists and an Agency
Technical Officer which visited six RCA member countries last Sepiember.
The purpose of the mission was to investigate the stztus of food irradi-
ation research and developmeni in these couniries. As a resuli of this
visit, the mission was informed of the interest of RCA member countries
in radiavion preservaiion of fish and fishery products, potatoes, onions,

rice, tropical fruits and spices.

This project has been accepted zs one of the projectis under the
RCA 2t the 8ih Meeting of the Represeniztives of Member Siates Parties
to RCA held during the Generzl Conference in New Delhi last December.
The general scope of the project is to conduct research and develooment,
including pilot-scale studies in the field of food irradistion zimed io

-

achieve commercialization of selected food items of interest to the region.

The Government of Japan has already asreed to sponsor the RPFIL for

3 years at a total cost of US§ 236,000 stariing from 1980. Consequenily,

~
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an agreement establishing the RFFI has been developed by the Agency in
consultation with the Govermment of Japan. The Agency has circulatédv
letters and the text of fhe Agreement establishing the Project to all
Govéfnments of the RCA countries on 7 July 1980. These Governments
were requested to notify the Agency whether ihe Agreement is accepiable
and whether they would wish to become Parties to this Project within

31 August 1980.

The Scientific Secrefary called the azttention of the Project
Committee to the Project Agreement especially on the Article IV which
clearly defined tkhe function of the Project Committee. In this connection, <
ne informed the Project Commititee that the Project Agreement has zlready
entered inio force effective from 28 August 1980 afier the Agency received
notifications of acceptance of the Agreement from ihe Government of Japan -
as Donor Governmeni, and Govermments of Republic of Indonesia, Republic
of Korez and the Philippines zs Participzating Governmenis. The repre-
sentative of Indiz informed +the Project Committee that his Government
has already sent notification of acceptance of.tﬂe Project Agreement
to the Agency just befcre he left the country for this meeting. The
Agency was informed of the interest in participating in this project
by the Bangladesh Atomic Energy Commission and the Atomic Energy Author-
ities of Sri lanka. The Governments of Malaysia and Thailand, while
considering +the acceptance of the Projecti Agreement, have sent their
representatives 1o atiend the meeting as observers. Thus, nine RCA
member countries in total were represented at the First Projeci Committee
of the RPFI.

STATUS REPORT CF THE NATIONAL FOOD IRRADIATION PROGRAMME

The representatives of each country participeiing in the Project
Committee meeting were invited to present reports summarizing work on
fodd irradization carried out in their respective countries. Among ihe
presentztions the represeﬁtative of Japan called the attention of the
Committee to the importance of the public health clearances of food A
irradiation processes in developing commercial applications of food
irradiation in the region. The status reports of Government repre-
sentatives are aitached as Appendix IV. In addition, the conitributiions

of ezch Governmenti to the Project were presented o the Committee.
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SELECTICON OF FOOD ITEMS TO BE STUDIED

According to the Ammex of the Project Agreement, six food items,
i.e. poiztoes, onions, rice, Iishery producis, tropical fruits (mangoes
as representative) and spices were proposed to be studied. The repre-
sentatives of Korea and Indoneisa proposed that chesinut and coffee
respectively should also be considered. Owing to limited financial
resources available for this project and in order to concentrate efforts
on studies on irradiated food items which are likely to find practical
applicztions in the near future, the Commiiiee agreed to limit the studies
1o only 4 items which should be selected on the basis of the imporiance to
the economy and also to the mutrition of the populaticn in the region.
After hearing the views expressed by each representative, the committee
concluded that fishery products, mangoes, onions and spices = in order
of pricrities, should be the selected food items for this Project. I
was decided thai potatioes and rice, alihough important tc most countries
in the region, should be studied on a national basis. Korea and Indonesia
were encouraged to conduct studies on radiation ireziment of chesinuis and

coffee respectively zlsoc on 2z national basis.

PROGRAMME OF WOEK FOR 1080 - 81

The Committee considered the programme of work for the coming year
with respect to the selectied items mentioned above according to the programme
of research and development prepared by the Secreiariat in consultation with
the Government of Jepan (Armex to the Project Agreement). The Committiee
unanimously agreed that the proposed programmes of research and development?
covering radiztion effect, irradiation technology, packaging studies and
economic evaluation are applicable 10 21l food items selected. The repre-
sentative of Bangladesh proposed that the determination of efficacy of
combination treatment be included as one item of studies under the

technological effect. The Committee agreed to this proposal.

DISTRTBUTION OF WORK

In carrying out studies on each selecied food item, the Committee
agreed that Participeting Governmenis should have the freedom {o conduct

studies on aspecis of work which are applicable to the particular food item.

o . . .0./4

*) TFor deiails of the programme of research and developmeni please refer
to the Anmnex of the Project Agreement.



They should also have the freedom to choose the aspects which they are
capable to develop useful data for the Project. Owing to the already
available data on laboratory scale studies of the 4 selected food items,
the Committes agreed that further studies in this project should be
carried out a2t semi-pilot and/cr piloi-scale to simulzte commercial
application. Teking the foregoing into considerztion, the representatives
of Govermmenis participeting in the meeting proposed 1o carry out the

following aspects of work.,

A. FISHERY PRODUCTS (limited %o dried, cured and frozen fishery products)

Bangladesh: Radiation effect, irradisztion technology, packaging studies

and economic eveluation of dried fishery products.

India: To determine optimum conditions to prevent mould growth in
irradiated &ried fishery products. Radiation effect,
irradiation technology, packaging studies and economic evaluation
of irradiated frozen shrimp ic eliminate Salmonella.

Indcne : Irradiation technology, packaging studies and economic evaluation

n
I
m

of irradizted dried and cured fishery products. Rédiation effect,
irradiztion technology, packaging studies and economic evaluation
of irradiated frozen frog legs to eliminate Sazlmcnella.

Republic of

Korea: Radiation effect, packaging siudies and economic evaluation of
dried fish will be considered for early 1982.

Philippines: Radiation effect, irradietion technology, packaging studies and

economic evaluation of irradiated dried fish.

Sri Lanka: Preliminary studies on radiztion effect of dried fish.
Thailand: Radiation effect, irradiation technology and packaging studies

of irradiated dried fish. Technological effect, irradiation
teconology and packaging studies of irradiated frozen shrimp

1o eliminate Szlmonella.

B. MANGCES (as a quarantine treaiment)

Indiz: Transportation studies and eccnomic evaluation.
Malaysia: Preliminary studies on radiation effect.

Philippines: Radiation effect, irradiziion technology and packaging studies.
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Sri Lanka:

Thailand:

C. ONIONS

Bzngladesh:

ndia:

I

Republic of
Korea:

'u

hilippines:

ilang:

D. SPICES

Indonesia:

Preliminary studies on radiation effect.

Radiztion effect, irradiztion technology, packaging
studies and economic evaluation (with emphasis on

the last Iwe aspects).

Radiation effect, irradiztion technology, packzging studies

and econocmic evaluatione.

Packaging studies and economic evaluation.

Radiation effect, pac i studies and economic evaluation.
y &
Packaging studies and economic evaluation.

Economic evaluation.

Radiation effect, irradiation technology, packaging studies

and eccnomic evaluatione.
Rzdiation effect, irradiation technology and packaging studies.
Part of radiaztion effect.

Part of radiation effect.

BESEARCE CONTRACT PROPOSALS

Taking into consideraztion the limited funds available to suppert

research contracts on various aspects of the selected food items, the

Committee recommended that research contracis be awarded according to the

following:

FISEERY PRODUCTS: One contract each to Government of Indonesia,

MANGOES:

ONICNS:

)

*
Philippines and Thailand.

One contracti each to Govermnments of Philippines
and Thailandg.

)

*
One contract each to Governmenis of Bangladesh

and the Republic of Korea.

000/6



SPICES: Cne contract each to Governmenis of Indbnesia

*
and Malaysia.

The Committee noted with pleasure that the Govermment of India plans
to conduct studies on different aspecis of irradiazted mangoes and oniocns =21
no direct cost to the Project funds on 2 basis of 2 research agreement with
the Agency. The Committee zlso recommended thzt the Govermment of Sri Lanka*)
be awarded a research contract to conduct preliminzry technological feasibility
studies on radiation treztment of dried fish, mangoes and spices. A sum of

US$ 5.000,~ was recommended to be allocaied to each research coniract.

The Scientific Secretary requested that participating institutions
of each Participzting Govermment should submit relevant research contract
proposals to the Agency as soon as possible and not later than one month
ter the conclusion of this meeting. 1 is expecteé that the work planned
to be undertaken in Participating Governments should commence not later than
January 1981.

TECHNICAL ASSISTANCE

Tne participanis expressed the interest in requesting the Agency to
provide technical assistance in food irradiation to the countries in the
region with emphasis on the training. Among the suggestions, both iraining
and expert services in the field of food packaging, irradiation technology
and econcmic fezsibility studies were given high priorities. The committee
learned with interest the possible contributions of the Govermments of
Japan and India in training scientists from participating Governmenis
as their added contributions 4o the Project. These Governmenis were
requesied to notify the Agency of this possible contribution, on a basis

of fellowships, as soon as possible.

REGIONAL PROJECT PROPOSAL TO UNIFSTD

The project proposal entitled "Regional Project for Asia and the
Pacific on Radiation Preservation of Fish and Fishery Products", which
has been submitied by the Agency to the United Nations Interim Funds for
Science and Technology for Development (UNIFSTD), was presented to the

Committee. The Agency has informed all Govermments of developing countries

000/7
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in the regiocn of this submission. Should these Governments consider that
the project proposal is imporiant to their countries and the region, they
should submit their official support to the UNDP Resident Representatives
in their countries for transmission to the UNDP Headquartiers, New York
within 31 October 1980. The proposal envisages US$ 854,800 contribution
from UNIFSTD whereas the participating Govermments contributicn in kind
amounted to US$ 550,000,

The Commititee endorsed ithe submission of this regional project
proposal as it would compliment activities plamnned 1o be underiaken
under the RPFI. The represeniatives of Indonesia, India and the Republic
of Korez informed the committee that official supporis of their Governments
are being conveyed io respectiive UNDP Resident Represeniziives. In addition,
the delegate of Indonesia will request his Governmeni to deliver iis
official support directly to the UNDP Headquarters. The representaiives
of Bangladesh, Malaysia, Philippines, Sri Lanka and Thailand informed the
Committee thzt the project proposzl is being considered by their Governmenis.
It is possible that most, if not 21l of these Govermmenis, will {ransmit
their official supporis to the UNDP Resident Representatives in their
countries in the near future. The Commitiee requested that the Government
of Japan, being one of the donor Governmenis io <the UNIFSTD, should submit

its official support to this proposal {o the UNIP Headquarters.

AECOMMENDATIONS

With respect to the view expressed by various delegates, the
RPFFI Project Committee made the following recommendations to the Participating

Governments, the Donor Government and the Agency:

1. Training of scientists of Participating Governments in different
aspects of food irradiation, with emphasis on the 4 selecied food items
in this project, should be sirengthened. The Participating Governments
which have just started their food irradiation programmes should send
more sciemtists for training. The training should be carried out in
the countries which are more advanced in $this {echnology in the region

as much as possible.

2 Most Participating Governmenis require assistance in term of
food packaging, irradiation technology and economic evaluaiion and

studies. They should request the Agency for these assistances under
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the Agency‘s technical assistance programme. It wes noted that the Japanese
and Indian Governments may conitribuie certzin {ypes of expert services to
Participating Governments as an added contributicnvfo the Project. Whenever
possible, the experts from the regicn should be aééigned %0 assist other

Participating Governmenis in carrying ocut these tasks.

3. Each Participzting Government should make budget provisions to send
their representatives 1to attend future RPFI Project Commitiee meetings at
their own cost. The Agency may be requested o share up to 50 % of the
expenses required for this purpose from funds made available for the

preject.
4. 411 RCA member countries should establish national regulations on
food irradiation to facilitate practical application of the technology.

In addition they should:

send representatives to zitend the Special Commit{tee Meeting

ju

on Legislative Aspects of Food Irradiaiion in Colombo,
26-29 November 1980;

b. present their Government with the Model Regulations for the
Control of and Trade in Irradiated Food, published by the IARA,
with a2 view to adopt it into their naztionzl regulations. Any
modification required by national regulaiory agencies in adopting
the model should be presented by their represeniatives at the
Colombo meeting;

¢c. recommend strongly to their Government the acceptance of the
Recommended Intermational General Standard for Irradiated Food
together with iis Recommended Code cof Practice for Opersiion
of Irradiation Facilities used for Treatment of Food of the

Codex Alimentarius Commissicn.

Se The Agency should organize a training course on legal aspects of
food irradistion for public healih officials to be familiar with the
enforcement of their national rezulation.

€. The Agency should desseminate informaticn on radiztion treatment
of ihe 4 selected food items, both from within the region as well as from

ocutside, to all countiries participaiing in this project.
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QTEER MATTERS

The Scientific Secretary informed ihe Committee of the FAQ/IATA
Seminar on Food Irradiaztion in South Zast Asia and the Far Bast to be
held in 1981l. The purpose of this regional seminer is io assess the
commercial application of the process in the region with emphasis on
public health clearance and legal aspects. Participants will be
selected from within the region and among senior scientists working
in the field and senior government officials working in ministries
concerned with food, agriculture, public hezlth, industry, commerce
as well as these from enierprises interested in wutilizing the process.
The Agency hzs approached the Govermnment of Japan o host this seminar
2t one of the institutions inveolved in food irradiztion research and
development. It was considered that Jazpan is & logical country to
host this seminar in view of the advanced <technology in this field.
Subject to availebility of funds, a2 few selecied experis from outside

the region will be invited to provide guidance a2t ithe seminar.

NEXT MEETING

According to the Project Agreement, the Project Committee should
meet at least once a year to review progress of work conducted in
participating couniries. The Committee decided that the 2nd meeting
of the RPFI Project Commitiee should be combined with the azbove-mentioned
seminar for technical, administrative and budgetary reasons. The Agency
will inform the Participating Governments as soon as the place and the
dates of the seminar and the Znd Project Commiitee meeting have been
decided.
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Mr, P.R. Tambunan
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JAPAN (Donor Government)
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Ir. M. Saszjimz

Tokai Regionzl Fisheries Research
Laboratory

Kachidokiy Chuo=ku

Tokyo

Ir. T. Kawabata

Department of Biomedical Research
on Food

National Institute of Hezlth

Tokyo 141

REPUBLIC OF KOREA

Mr, Cho Han Ok

Xorean Atomic Energy Research
Institute

P.0. Box 7, Chyung Ryang

Seoul

PHILIPPINES

¥rs. Anita Marsan

Philippine Atomic Energy Commission

Don Mariano Marcos Avenue
Diliman, Quezon City
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APPENDIX IT

OPENING REMARKS

by

Dr. X¥oh. Ridwan
Acting Director-General
Fationzl Atomic Energy Agency
Jakarta, Indonesia

Honorable Guests,

Distinguished Delegates from Bangladesh, India, Japan, Korea, Malaysia,
Pakistan, the Philippines, Sri Lanke, Thailand,
US4 and Indonesia,

ladies and Gentlemen,

It is indeed 2 pleasure for me to be here with you today and having

the honour of adéressing you a2t ithis opening ceremony.

First of all, I would like to express my warmest greetings and
appreciation to all of you who have come to attend the opening ceremony of
the Research Coordination Meeting on the Usé of Isotopes in Pest Xanagement
and the First Project Committee Meeting of the Asian Regional Cooperaiive
Project on Food Irradiation (RPFI).

I would particularly like to express to all of those who are participating
in these meetings my hope that you will have fruitful discussions, pleasant
meetings and exchange ideas and experiences concerning your activiiies in

these fields.

We also have the pleasure of having with us the representatives from
the Department of Health and the Department of Agriculture of the Republic
of Indonesia and the represeniatives from the International Atomic Energy

Agency.

We are bappy to note that you have selected our place to be the venue
of these itwo important meetings which are organized simulianeously. On this
occasion, may I express, on behalf of the Government of Indonesia our thanks

to the Intermational Atomic Energy Agency for emtrusting us with the organization.

It is now almost 40 years since nuclear energy was first introduced
to the public. Its introduciion azs we are all aware was made in the most

dramaiic but unfortunmately in the most desiructive way.
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The much publicized incident at Three Miles Island continues to
raise much coniroversy about nuclear energy all over the world. The
issues raised are zll too familiar {o us who are clesely working on the
efforts to utilize the nuclear energy or nuclear rafiation for productive
and peaceful purposes. Mass circulated news—papers and megazines zlways
have much o say aboui nuclear issues which are often over simplified
and thereby fail to fully consider the rezl implications of the development

of the nuclear technology.

The issues among others which are ofien mentioned in mass media
are environmentzl hazzrds, dangers to public health and safety. It is
not surprising that there is 2 wide public hezlth misundersianding,
confusion and dilemma. This is because most of the issues are highly
technical in nature and have not been adequately and intellegently
ventilated in public forums. 4nd only a2 few of them rezlize that
nuclear energy has changed their daily lives during the last 25 or

30 years.

We as nuclear scientists, are concerned in continuing to bharness
the poteniials of the nuclezr energy for peaceful‘and productive applications
in such areas such zs food produciion. The coniributory role of npuclear
energy in solving <he food problems would prove'well enough our commitment
Yo the improvement in the well being brozd mazsses of our people in an
atmesphere congenial ito the enjoyment of economic and social fruits
of technology advancement. Technology, as sophisticated a2s this, can
only be significani if its benefit can be tangibly felt by the millions
of our people now strugzling {to upgrade their living standards. 4s I have
earlier mentioned, we must accelerate our efforts to harmess this itechnology

of the future to feed our people and provide essentials in ocur modern world.

We are happy 10 note that the efforts are being shared here ¢ develop
regional cooperation and capabilities towards the attainment of the social
and economic objectives of our country. On this occasion, I am happy to

note the role played by the International Atomic Energy Agency.

In conclusion, I would like to congratulate the organizing committee
and those who had a2 share in the preparation of {hese meetings.' I am indeed
convinced that the success of these two meetings will be the reward of many
weeks preparztions underiazken by the orgenizing committee.

Distinguished guests, ladies and gentlemen. It is now my privilege

and honour tc declare the meeting open. Thank you for your atiention.
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"AGEFNDL

Tuesday, 2 Sevitember 1930

9.20 = 10.230 Opening
10.30 - 11.00 Break
11.00 - 12.00 Election of Chairman

Adoption of Agenda
Introductory Remarks (P. Loaharanu)

12,00 - 13.30 Lunch

13,30 = 14.50 tatus report of national food irradiation
programmes and Governmenis' contribution
to RPFI

14.50 - 15.00 Break

15.10 - 17.00 Governments' coniribution

Wednesday, 3 Sepiember 1980

9.00 = 10,30 Selection of food items 1o be studied

10,30 - 10.50 Break

10.50 - 12.10 Programme of work for 1980-1961

12.10 - 13.40 Lunch

13.40 - 15.10 Distribution of work among Participating
Institutions

15,10 - 15.30 Break

15.30 - 17.00 Research contract proposals

Thursday, 4 September 1980

9.00 - 10.230 Technical assistance required by Participating
Government and Trazining of scientists

10,30 - 10.50 Brezk

10.50 - 12.10 Discussion on the proposed Regional Projecs
for Asiz and the Pacific on Radiation Preser-
vation of Fish and Fishery Products for possible
financial support oy UNIFSTD

12.10 -~ 13.40 Lunch

13.40 - 15.10 Recommendations

15.10 - 15.30 Brezak

15,30 = 17.30 Other matters
Adoption of the report
Next meeting

Friday, 5 Sepiember 1980

8.00 - 10.30 Visit 1o the Ceniter of Applications cf Isoiopes
' and Rediztion, P t

10,30 - 12.00 Visit to Botanical Garden, Bogor
12.00 - 14.00 . Lunch at Puncak






APPENDIX IV

STATUS REPORT OF COVERNMENT REPRESENTATIVES

1. Sitztus Revort on Food Irradiation in Banzladesh

M.¥. Hosszin

Director

Irradiation & Pest Control
Research Institute

c/o Bangladesh Atomic
Energy Commission

P.0. Box 164

Ramna, Dacca

Bangladesh

Food irradiaiion research programme in Bangladesh siarted in 1965
in the Radiobiology Division of the Atomic Energy Centre, Iacca, around
a 5000 curie gamma source as & central facility. Initizlly, the project
was selected for low—dose applications in food preserva%ion, namely -
a) disinfestation of stored food grain (rice, wheat), b) sprout
ipnibition of potatoes, onions, c) delay ripening of tropical fruits
(banana, mango) etc. In less than ten years time, the mzazin cbjeciives
of investigation in all these projects have been completed, such as,
determination of optimum dose - requirements, techno—economic feasibiliiy
studies and relzted research on microbiological, entomoclogical,bio-
chemical, nutritionazl and orgencleptic aspects of irradiated food items.
Simaltaneously, an elaborate recruitment and training programme was
undertaken for building up scientific man-power. With the availability
of required expertise new projects were undertaken for disinfestation of
dried fish, shelf-life extension of fresh fish (carp, hilsa, shrimp)
and wholesomeness studies of irradisted foods (mutagenic and toxicological

studies).

Based on the encouraging resulis obiained from studies on different
food items a2t laborztory scale, a proposal for establishing a separate
institute in this field was approved by ihe government. It was strongly
felt that such an institute would enable us to widen the scope of research
and development programme in the areas of food irradiaztion and pest
control. The new institute, by ihe name of "Irradizticn & Pest Control
Research Institute - IPCORIM™ came into existence in 1972 and was housed in
2 separate old building. The institule is now going Yo have 2 new building
of its own which is partly firnished and will be completed in full in about

a year's time. A food—deficient country as Bangladesh is,the government
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has always shown keen interest in preventing food losses by application
of radiation technology. The Geovernment has readily provided funds
(about 100,000 US$), entirely from its own resources, for purchasing

a 50,000 curie gazmma irraciator (gamma-beam 650) which was installed

in 1979 in the new institute building and has been fully operationmal
since one year. In the lasi potato season (Mzrch - April) ihis year,
we have conducted piloi-scale studies by irradiating about 20 tons of
poitatoes. The experiments azre still being continued by taking data

on various parameters of investigaiicns.

IPCORI is now a running institute with active research programme
in the field of food irradiztion. Presently, we have about 25 research
scientists and equal numbers of supporting technical staff. Of the
research scientists & have PhD from foreign universities and the rest

are mostly foreign-trained at post—graduazte level.

We have received apprecizble technical assistance from the IARA
in our food irradiation programme in the form of trzining felloWshipi
research contracts and expert services. We have so far hzad =z totalﬂ
of 6 IAEA research contracts in various fields of food irradiation
some of which hzve been successfully compleied and some are on-going.
Two IAEA experts have completed their shori-term assignments in our

laboratory.

In the next five years, when the institute will be fully completed
as planned, we will have a total man-power of 240 of which about 30 will
be research scientisits. So far as the clearance of irradiated food is
concerned we have prepared favourable public opinion by TV, radio and
other mass media programme. We do not foresee formidable resistance

against irradiated food either from the Government or from general

public once irradizted food are universally cleared for human consumption.

Nécessary step for approval by the proper authority in the government

have already been tzkern in {this respect.

Bangladesh with its limited resources has invesied subsiantially
in the food irradiation programme. With continued internationzl support
and collaboration in this field we hope that it will soon be possible

to release irradizted food in commercial scale in Bangladesh.
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2. WORK ON FOOD IRRADIATION IN INDONESIA

¥. Mzha
Centre for the Application

of Isotopes and Radiaticn
Kational Atomic Energy Agency
Jekarta
Indonesia

In Indonesiz, preliminery work on food irradiziion wes started in
1968 by Fational Atomic Energy Agency at Pasar Jumat, Jakarta. The
objective of the work at the early stage was to adapt the known techniques
to the conditions in Indonesiz and also to get more skill and experience

in the irradiation technique.

The food items studied were: Iresh fruits, i.e. papayz and banana,

potatoes, rice and fresh fish.

At the same time, surveys were conducted to select the food items

to be intensively studied.

Priority was then focussed on rice, the mzin carbohydrate source of
the Indonesizn people, and fresh fish, the most availeble protein source
in the country for insect disinfesiaiion and radurization purposes,

respeciively.

Radicidation studies were also conducted on fishery producis o

eliminate certain patihogenic bacteriz such as Clostridium botulinum,

Szlmonellz, Vibrio parahzemoliticus, etc.

Since irradization of fresh fish has to be combined with storage at
chilling temperature 1o get significant results, which is still expensive
for the couniry, then the study was continued with irradiation of cured

and dried fish for radurization and disinfestation purposes.

According to the increase in the amount of facilities and persomnnel
of the centre since 1979 the food irradiation studies were expanded not
only on food for domestic consumption, but also on export commodities,

namely wheat flour and spices.

Some bagic research in chemical and entomological aspectis wene

ccnducied to support the food irradiation siudy.

The summaries of the works zre the following:

Rice

Study on disinfestation of rice by irradiaticn was performed by the
cenire in collaboration with the National Logistic Agency, a government
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* body which is in charge io manage the supply, storage and distribution of
some important commodities such as rice, to stablize the price. The study
wes started by collecting data of losses cduring storage and determining
the predominant insects infesting rice. Surveys were conducted 6n imported
as well as local rice stored in warechouses in several cities in Java.
tomological aspects of the irrediziion as well as the effect of
irradiztion on the quality of rice were studied. Determination of suitable
packaging materials to be used for irradizted rice has also been performed

in laboratory scale.

It is planmmed to continue this study to piloi-scale for commercialization

of the process, if budget and man-power zre already available.
Fresh fish

Tenggiri fish (Scomberomorus spp.) and tongkol fish (Buthymnus sp.)

were chosen as the material of radurization study on fresh fish as they are
found in great zbundance in the Eastern and Korthern parts of the country,

and also o 2 lesser extenti throughout the other regions. 1 was found that
irradiztion dose of 450 kxrad could exiend the shelf-life of tenggiri and
tongkol up tec 23 and 34 days, respectively at refrigerated temperature.
Microbiologicel and sensory eveluztions were conducted to determine the changes

in quality of the stcred fish.

Detection of the presence of pathogenic microorganisms in fish and
shellfish was done with special reference ito Szlmonella and Shizellae as
source of gastro-enieric desease in human being. S. narathyvhi A and
Shizella dysentriae were deiectied in fish and shellfish togeth;r with

E. coli and Stzvhylococcus auresus. A dose of 300 krad was found to be

ficient t0 eliminatie these bacterize«

Surveys on the presence of Cl. botulinum in fishery producis and
irradistion study on Cl. bofulinum have also been performed. 4 dose
of 200 krad could inhibit the growih and toxin formation of Cl. botulinum

type E in mediz containing 5 % of NaCl.

ibrio parahzemoliticus could be eliminated with doses of 200-300 krad.

Biochemical a2spects of fish irradiation was studied by determining
the changes in some enzyme activities of irradiated fish. Doses up to
0.2 Mrad have no significant effect either on Sh~-protezse activity cor

on the zciivity of acid phosphatazse of fish.
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Cured and dried fish

Combined gamma-irrzdistion and potassium sorbate treziment conducted
on cured fish products i.e. salied fish, boiled fish and smoked fish was
found 40 be significantly effective in retarding mould growth and extend
the shelf-life of the products held at ambient conditions %o & considerable
length of time.

Radiation disinfestztion studies were conducied on salted mackerel
and dried smoked freshwater fish. A dose of 25 krad was found to be effective

in eliminzting Dermesties maculatus and Necrobiz rufipes in smoked fresh-

water fish, and a dose of 40 krad was found to be the LD, of Pioohila casei

99

infesting salted mackerel.

Wheat flour

Irradiation of wheat flour was started by studying the effect of gamma-
radiation with doses up to 40 krad on some physico-—chemical properties of
wheat flour, i.e. gluten characieristics (watér absorption, dough developing
time, dough stability), colour and protein content. Results obtained showed
thzat the irradiztion treztment did not czuse any significant changes on these

parameters.

This investigation is being continued with packaging study using cotton
bags, sack krafi paper and polypropylene woven bags lined with polyethylene
film.

Spices
R —

Irradiation of spices with special reference to export commodities,
such as: Dblack pepper, white pepper, red pepper, nuimeg, mace, Cinnamon,
vanilla, cardamom, etc. have been started in 1980 by collecting data of
production, the amount and czuse of losses, the amount and cause of rejection
by imporiing couniries and method of produciion and packaging. Insect dis-
infestation and mould retardation arelthe mzin subject of the irradiation
study.

This study is still in progress.



A2



3. STATUS REPORT ON RESEARCE AND DEVELOPMENT
CARRIED OUT IN INDIA

G.B. Nadkarni

Head, Biochemisiry and Food
Technology Division

Bhabhaz Atomic Research Center

Bombay, Trombay

India

Considerabvle amount of dafa have been collected on the storage stability,
quality of irradiated foods and wholesomeness evaluation. The information
collected is essentially by way of answering the possible guestion on the
efficacy of the radiztion treatment and safety for human consumption of
irradiated foods. 3Brief outline of various aspects of the programme is
given below. It was borne in mind ihat the purposes of application of

irradiziion techmiques are different for various commodities.

India's programme on food irradiation has collected a mass of information
on the fezsibility of radiation prééervation of various items of food. The
initial work weas essentially relating to process perameters and improvement
in quality. The treziment of foods to optimal doses of gamma irradiztion
resulted in considerable extension of shelf-iife. The main emphasis was
on the development of suitable post harvest procedure for the conservation

of food items.

The programme concerned with: (a) disinfestation of stored wheat,
(b) inhibition of sprouting in potatoes and onions, (c) shelf-life extension

of sea-foods, and (d) preservaiion of fropical fruits of eocnomic impertance.

Disinfestation of wheat

The irradiztion of whezt includes investigztions on various aspects.
On & limited basis, semi-pilot scale studies were carried out. The irradiztion
can kill the insects a%t all stages of metamorphosis. A single dose (20-30 krad)
of gammz rzys was as effective as 3-4 itimes of chemical fumigation. The latter
can lezve the residues which would be ioxic while radiations do not. Wheat
is not consumed as such but as breazd or baked products. Radiztion a2t the
iisinfestation doses improves rheological properties of whezt for bread
making. The conditions for safe stcrage of wheat, particular wiih reference
to mould growih and mycoioxin produciion have been identified. The storage

hes 2lso to be under inseci-free condiiions.
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Preservation of vpoiztoes

The efficacy of radiation in the inhibition of sﬁrouting has been
proven beyond doubt. In the tropical region adverse conditions of
temperzture and humidity cause faster detericration. The factors
inciude tuber motih infestation and microbial rotitage. The dose effective
for sprout inhibition alsc eliminates the tuber moth. However, microbial
rotiage can cause concern which therefore requires lower temperatures of .
storage. While this item has been cleared unconditionzally by WHO, the
techno—-economic feasibility in the tropical region. will determine the

applicability of radiation treziment.

Onion irradiation

Sprouting is the major provlem with onions. The feasibility of
radiztion treatment for sprout inhibition has been recognized. Re-
frigeration is not required for storage of onions. Also, temperazture
fluctuations also stimulate sprouting. This commodity offers the
immedizte prospect of utilization of radiation technology. Our work

has also included wholesomeness evaluation.

Shelf-1ife extension of sea-foods

The programme on fish preservation has been aimed at (a) Extending
the shelf-life under the prevailing conditions of storage and distribution,
(p) development of methods to do away with refrigeration or freezing,
and (c) utilization of "<rash" fish which otherwise ihrown away. The
studies in Indis have included various tropical varieties of sea-foods
as well as fresh water fish. Under the RCA programme, India has con-
fributed substantial information on one species of fish common to the

region, i.e. mackerel. , >

Indian projects under the RCA

(a) Rezionzl project_on Ragiation Preserveiion_of Asien Fis]

- L = i ) - e

(RFE)

The project was initiated in 1374 for studies on preservation of
mackerel, = fish common to the South-East Asian region. The parti- »
cipating countries included Bangladesh, India, Indonesiz, Korea, Pakistan,
Philippines and Thziland. In view of the exiensive work done zt BARC our

participation was of advisory nature. We had zlso signed a Research
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Agreement No. 1612/R1/CF for situdies on "Storage siability of radurised
mackerel" as part of our cocniinued participaziion in the project. Two
research cocrdinztion meetings have since been held, cne in Jekaria in
1975 and the other 2t Trombay in 1977. The data obtained was also
published in the FAO/IAEA symposium on "Food Preservation by Irrazdiztion"
(IARA-SN-221/26) held in November 1977 at Wageningen, the Netherlands.

This work has since been completed.

(v) Regionzl project_on _Radiation Preservation

The Agency has also initiated a Regiomal Progect on Radiztion Preservation
of Dried Fish Indigenous to Asiz (RPDFP), zgain under the RCA. This was on the
basis of the recommendations made by FAO/IAEA Advisory Group Meeting on
Radiation Treaiment of Fish and Fishery Products, Menila, 13-16 March 1978&.

The Agency suggested to us that a2 limited genetic toxicological study on
irradiated dried fish could be carried ocut by us to complement technological
studies under the framework of RPIDF. Accordingly, a research contraci

No. 2495/23 entitled "Genetic toxicological evaluation of rats fed on diet

containing salted, dried and irradiated mackerel" is now underway.

In =2ddition, the Agency has alsc been running a FAO/IAEA Co—ordinated
Research Programme on the Wholesomeness of <the Process of Food Irradiztion.
At their suggestion "Studies on qualitative and quantitative chemical changes

in gamma-irradiated fish" have been in progress under contiract No. 2023/RB.

(c) Proposzl_to esiablish ect on

tAsiz Regional Co-operative

ey

Proj od Irr

The Agency is now considering esiablishing RPFI to exiend the co—operative
programme under RCA to include various items of food eg.g. potatoes, onions,
rice, tropicel fruits, spices,.etc. It is necessary to have our participation,
since we nave carried out considerzble amount of work in respect of most of
these items. Our interest in participaiion is this jointi venture continues
and the actual programme involving our contribution will be finalized at the

Project Committee Meeting to be held in Jakarta during 2-5 Sepiember 1980.






4. STATUS REPORT OF JAPAN

Dr. Te Kzwzbata
Department of Biomedi
Research on Food
National Institute of
Heal<th
Tokyo 141

Japan

On behalf of the Japanese Government and experts azttended this meeting
here, I would like to present some views on Japan's basic position toward

this Asian Regionzl Co—operative Project on Food Irradiztion.

First, we are very happy that under the RCA Programme, the Food

Irradiztion Project has officially been set up.

Japan has officially decided to participate in this project afiter
getting the approval of the Board of the Cabinet on 26 August 1980.
The interest of the Japanese Governmeni in sponscring this regionzal
project came as a result of a mission to South Bast Asian countries last
September to investigzie the status on food irradiztion research. Af{er
that, & one month workshop on food irradiation was sponsored and held
at the Takasaki Radiation Chemistry Establishment (TRCRE) of <he Japan
Atomic Energy Research Institute (JAERI), and other mational institutes

last October.

Through these preparziory works, we received some knowledge of the
situations of research and developmenti activities on food irradiztion and
the needs of each RCA member couniry in South East Asia. In éddition,
we ¥new the strong desires of each couniry to develop the commercialization

of food irrasdiation.

Japan, considering these situations and wishes of each couniry, has

therefore decided to participate in this project as a donor country.

Accordingly, Japan through the IAEA makes the coniribution of
US$ 226,000 for a duration of three years, accepis trainees at the TRCRE
of JAERI and sends experss to the Project Committee and Research Co-
ordination meetings. The Japanese Governmeni also wishes to supporit
the collaberative research activities to be carried out by participating

countries in this project.

This is Japan's basic position in contributing to this project. We

hope that each pariicipating country mzy obtain fruitful achievements
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In this opportunity, we should like to add a2 few comments as a donor

couniry.
Comments

l. A4s %o the selection of food items to be studied, as you know, the
main purpose of the project is 1o contribute to the prevention of
malnutrition in the developing countries. Therefore, we hope you may

select the most appropriate food items based on this principle.

2 We realize that the project is iniftiated as the first step towards
commercialization of food irradiztion. In order to develop the
commercialization in the region, the confirmatiocn of the wholesomeness
of irradiated food is essentially important. However, the wholesomeness
study on each food item is not involved in the present project.
Therefore, we hope that {the IAEA would supply enough information on
this matter to each participating couniry, and if necessary, the Agency

would suppori the wholesomeness study of a specific food item.
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5. PRESENT STATUS OF FOOD IRRADIATICN RESEARCH IN KOREA -~

¥r. Cho Hzn Ok
Xorean Atomic Energy

Research Insiitute
P.C. Box T,

Chyung Ryang
Seoul
Republic of Korea

About 100 research papers concerning food irradiation were published
up to 1979. The research papers have mecstly been published by the Korean
Atomic Energy Research Institute. Utilization of +the radiation facility
was incommodiocus to faculily of university and other researchers, if they

have interest in food irradiation.

Agricultural foodstuff produced in Korez is shori more or less of
demand and this phenomencn will become more serious as the population

increases. 4 countermeasure of this problem can be suggested as follows:

"(l) reclamztion of waste land
(2) improvement of breeding and cultivetion techniques
(3) improvement of food processing and agricultiural producis

preservation.

1 is estimzted that the loss of agricultural products during storage
is more than 20 %. Stepping up in agricultural production by 10 % directly
was so difficult that the improvement of food preservation has become

important io increzse agriculiural production indirectly.

The Republic of Korea, having an area of 220,848 square kilometers,
is one of the densely populated countries in Asia. Due to an improved
econcmic envircnement,the preservation of agricultural producis by
irradiaiion must be industrialized in the near future. Research on
sprout inhibition and preservatiion by irradiztion on potatoes, cnions,
gerlic and chestnuts were conducied. Annual production of potatoes is
532,353 tons; onions - 108.408 tons; garlic - 88,512 tons; chestnuis -
1004000 tons respectively. Opitimum dose ranges of onicns, garlic and

potatoes are 5«15 krad, chestnuts is 20 krad.

The storage cf those fruits and vegetzbles creaies serious problems
aft{er the period of dermancy. Conventional siorage methods Dy pit and
ondol (hot floor) do not completely inhibit sprouting. Therefore, the
price of those fruits and vegetables 4-7 months after harvesting increases

about 150 % - 270 % compared with those of harvesting period. Radiation
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has proved to be a potent fool for the extension of the shelf-life of potatoes,
onions and chestnutis. Many Korean investigators‘have conducied researches on
the possibility of controlling the spoilage of ceritain fruits and vegetables

by irradiztion as well as their €COnomic feasibility.

A 100 xCi Co60 irradiator has been used for sterilizating medical
egquipment and for irradiating agricultural products. A food irradiator

(100 XCi) has been proposed to be established by a draft budget for 1981.

The Korean Government has contributed 21,954,000 won (about US$ 36,590)
on the food irradistion project and radiatiion application in 1980 and the

proposed araft research funds are as follows:

1981 - 140,000,000 won (US$ 230,000, including an irradiator establishment)
1382 - 22,000,000 won (Usg 36,000)
1983 - 26,000,000 won (US$ 43,000).
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6. tatus Revort on Food Trradisztion in Malavsia

Mr. Che Rosli Che Mzt

Nuclear Science Unit
Universiti Kebangsaan Mzlaysia
Kuala Lumpur, Melaysiz

The develovment of food irradiation in Malaysiz is very slow
because not many scientists like to be invelved in this project.
This may be due 1o not enough experience in food irradiation or
they simply oppose the project. Many comments that food irradiation
in Malaysia is not imporiant because we still have enough food
and a2 lot of other preservation or processing methods can be im—
proved. Others argue that irradiated products are difficult to de
accepted by the public because some countries which started this
food irradiation project since last 20 years still cannot commer-
cialize their irradiszted products except Japan. Strong argumenis
come from the Food Qualiiy Control, Ministry of Health which stresses
that the Government does not allow any irradiated product to be sold

to the public.

After long discussions with various government departments
we have all agreed to carry out long term projects in large scale
for commercialization. We realized that this project should
commence from now to collect as much data as possible in order to
prove that this technique is simple, safe and irradiated products
are safe to eat. At the same time academic institutioﬁs such as
the Agriculture University (UPM) and the Universiti Kebangsaan
Malaysia (UKM) can take this opportunity to train their students the

new preservaiion and processing techniques using radiation.

Laboratory scale research in food irradiation has already
been initiated at the Nuclear Science Unit in cooperation with the
Food Science Unit, National University of Malaysia (UKM). 4 gamme
Cell 220 is avzilable at the National University of Mzlaysia for La~-

boratory scale research work. This University together with the
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(2)

Department of Food Technology, Agriculture University (UPM) and
the Melaysian Agricultural Research and Developvment Institute
(MARDI) plan to coordinzte our activiiies in food irradiation

leading to practical application in the near future.

Following this collaboration, 2 central committee on food
irradiation was formed aznd consisted of representatives from the
Ministry of Science, Technoclogy and Enviromment, Ministry of
Bealth, Tun Ismail Atomic Research Center, MARDI, UPM and UKM.
Mr. Che Rosli of UKM serves as the Chairman of this Committee.

Some food items were chosen for our preliminary works.
These works were not well planned and orgenized. Short notes

of the studies zre described below:

a) PAPAYA (Carica Papaya var. Solo)

Gamma radiaztion at 1.0 and 0.5 kGy increased the storage life
of papayz at room temperature by 3 days. Unirradiaied fruiis
could be stored for about 4 days only. Combination treaiment
with hot water (49°C for 20 min) wes able to increase the storage

life of papayz at room temperature for at least 1 extra day.

Bigher doses such as 2.0 and 2.5 kGy seemed not suitable 1o be
used on papaya bpeczuse afier a few days of irradiation the skin
of papaye remazined green bui the pulp was too soft for fresh con-
sumption. ‘

Dose 1.0 and 1.5 k(Gy decreased the rate of vitamin C synthesis
in papaya. Higher doses such as 2.0 and 2.5 kGy completely in-
hivited the synihesis of vitamin C, but it did not destroy the

previously formed vitamin C.

eee3/
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b) STARFRUITS (Averrhoa Carambola)

In the first experiment, fruits were kept in pelyethylene bags
during storage at 26°C zfter irradistion. It was found thai after
14 dzys fruits irradiazted at 0.1 KGy were yellowish green. High
doses (0.2, 0.3, 0.5 kGy) of rediation were found tc be unsuitable

due to tissue injury and skin discoloration.

In the second experiment, fruits were irradizted in nitrogen or
carbondioxide atmosphere and kept at room iemperature without
polyethylene bags. Afier 7 days the dose limit was found to be
between 0.1 to 0.3 kGy. Fruits irradisted with 0.4 and 0.5 kGy
changed to yellow colour with severzl black spots. This might be
due 1o decrease in the fruits aerobic resviration which is then re-

placed by aneserobic resviration.

Effect of radistion on vitamin C content of ihe starfruits varies

during storage. In general no difference was observed in vitamin C
content of irradiztion or unirradiated fruits during storage although

values fluctuate. At zero day the value was between 11.6-16.7 mg/100 gm.
t was concluded that gamma irradiation (dose 0.05-0.3 kGy) does not

destruct vitamin C content.

c) SPICE-BLACK PEPFER (Piver Niesrum C)

In the control spice, microorganism couni is 107/gm, as the dose in-
crease microorganism which survives is reduced. Analysis during the
first week of treatment showed that 20.0 kOy can kill all micro=
organism but is reduces to 7.5 kGy if analysed three weeks afier ir-
radiation treatment. This may be due to i) the recovery of injured
microorganism during the first week of irradiation, ii) denazturation

of vrotein and enzime due to the formziion of free radical which take

veod/
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sometime to kill the microorganism, iii) destruction of volatile
comoonent in spices which will affect microorganism population

because o0il itself can kill microorganism.

Our commitiee meeting agreed to choose various food items

for present and future research. These include:

1. Spices; a) Sterilization from microorganism,
b) Changes of volatile component, fat and sugar,
c) Packaging.

2. Rice; a) Disinfestation from fungi and insecis,
b) Chemical changes of carbohydrate, fat, protein
and sugar,
¢c) Packaging.

3. PFruits and vegeiable; (tomaioes and mangoes)
a) Extension shelf life,
b) Changes of enzime activiity, nutrition value,
lycopene and carotene,

c) Storage conditions.

At present we just begin with rice and tomatoes and we hove
from this meeting we zzin a lot of information for improving our

research.
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T. Summzrvy Report on Food Irradiztion in

the Philiopines

Mrs. Anita Marzan,

Atomic Research Center

Philippine Atomic Energy Commission
Quezon City

Philippines

The Philippines have been engaged in studies on the various
aspects of food irradiation for the past fifieen years. The food
items include cereals, fruits, fubers, meai, fish & fishery productis
(Pable l). Tne research activities addressed the probdblems of
attendant ohysico—chemical, nutritional change, microbial elimination,
disinfestztion & wholesomeness of irradiation foods. The destruction
of certain toxic components in animal feeds such as mimesine from

ipil-ipil leave has also been investigated.

Semi-pilot studies on dried mackerel, onions & garlic have
been initiated to explore the economic potential of food irradiation
for commercialization. Collaboration studies with the Food Terminal
Inc. are being conducted in this regard. However, there is an urgent
need to upgrade the existing gamme radiation source at the Philinppine

Atomic Znergy Commission to facilitate large scale experiments.

4 provesal for a multipurpvose irradiation facility includes
medical product sterilization was first submitted to the National
Economic Develorment Authority (NEDA) in 1972. The NEDA has yet
to grant the propeszl high priority for funding under the UNDP

couniry Development Program.

More recenily, new hopes and interest vwere raised by the
initiative - taken by some members of the Batasay Panbansa (national

legislative body) to present the merits of food irradistion as an

el /2
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important tool in the cuantitative & cualitative solution of
cur supply problem. Towards this end a parliamentary bill has
been prepared for submission to the legislative body for the
establishment of a National Facility for Irradiation Technology

(NFIT) of the Philippine Atomic Energy Commission.
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8. Stztus Revort on Food Irradiation in Sri Lanks

Dr. D.P. Kuruppu

Atomic Energy Agency
120/10 Wi jerama Mawatha
Colombo 7, Sri Lanka

Sri Lanka has already expressed the initerest in participation in food
irradiation projects under the R.C.A. of IARA, In 1977 a feasibility study
was carried out by an ILEA expert on techno-economic feasibility on food

irradiation.

According to this investizztion the following applications had been

shown prosvects for future commercialisation in Sri Lanka.

l. Disinfestation and extension of shelf-life of {ropical fruits.
2. Radicidation / Radurization of whole spices as 2 quality im-
provement measure during storage and shioment for exvort.

3. Radiation disinfestation / mould control of cocoa bean for
export and for raw material storage centrol.
4. Radurization of fresh fish and radiztion disinfestaztion of

dried / cured fish for internal marketing.

In accordance with the ARCPFI, potatoes, onions, rice, fish products,
tropical fruits and spices are the food items that can be selecied to be
studied. Cut of these fish and <ropical fruits have greater promise to be
vreserved by irradiztion in Sri Lanka.

4

Fisheries industry is of greater socio—economic importance to the
country and fish constitutes about 30% of the per capitz animal protein intake.
Hence preservation of fresh fish as well as dried fish by irradiztion <o

extend the keeping guality is of greater importance to Sri Lanka.

There is 2 potential export market for tropical and subtropical fruits
T

in Persian Gulf and Middle East couniries. As radiztion preservation of fresh
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fruits has the advaniage of delaying ripening and senescence which provide
a mean of cheazper iransport by oceen shiovment and z2lso it disinfects the
item to meet guarantine requirements at the same time, irradiation pre-

servation of fresh fruits shows 2 grester promise.

Since spices also have become a source of foreign exchange for
Sri Lanka, to meintain the gquarantine requirements and to prevent bacterial
and insects infestation the vreservation of spices is alsc ¢f importance to

Sri Lanka.

Considering the recommendatiions made by the IAEA exnert and the other
areas in which the irradistion ftechnicues could be successfully employed, the
specialist commiiitee on food irradiation of the Atomic Energy Authority re-
commended to obtain a2 muliipurpose R and D irradiation facility to initiate
extensive studies in the fields of interest. The Atomic %nergy Authoriy of
Sri Lanka has already made arrangements to obiain 2 0060 gamma irradiation
facility of 100,000 curies and the construction of which will be started

in the near future.

A1 oresent the Atomic Energy Authority endeavours to build up the
necessary infrastiructure by providing training in the field of food irradiation

for the personnel engazed in the field of food preservatiion.



S, Status Reoori on Food Irradiazation in Theiland

Dr. Chettachai Banditsingh
Biological Science Division
Cffice of Atomic Energy for Peace
Bangkok, Thailand

Research on radiation food preservation in Thailand was initiated at
the Biological Science Division; Office of Atomic Energy for Peace (04EP)
in the early 1960's. Gamme radiaziion use in experiments was obtained from
gemma facilities of the Research Reactor (1960-1966), from periable gamma

cell (1966-1971), and from semi~pilot scale gamma irradiator (1972-up to now).

Presently, other institutions which have direct contact with fishery
industry and cooperatives such as Fisheries Technological Research Laboratory,
Department of Fisheries, and Department of Food Science and Technology,

Kasetsart University have shown interest in pursuing food irradiation work.

From 1960 to 1975, many research works had been done in both radiation
food preéervation'(fruits, vegetables, and fishery) and radiation ento-
mology (insect disinfestation of cereals, dried fish, fruits, etc.). Food
items studied were fish, shrimp, banana, papayas, longan, rambutan, mango,
strawberry, onicn, potatc, rice, mungbean, corn flour, and "Nham" (fermented

pork sausage). Surveys on the presence of Clostridium botulipum in fish -

along the coast of Thailand was also conducted.

From 1975 to 1978, food items invesiigated zt OAEP were grapes, chico,
ginger, garlic, shallot, and smoked fish. In addition, insect disinfesti-
getion on animal feeds is studied at this institution. OAEP's gamma Dbeam
-650 was shipped to Aiomic Energy of Canada Ltd. for overhauling and re-
loading with 50 XCi since 1978 and should be operational again this October.
Presently, the only available irradiator is located at Kaseisart University,

and has an irradiation chamber of only about 1,000 cc.

Therefore, food irradiztion work during the pasi two years is limited

ees/2
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{0 radiation entomclogy and radiation microbiology, medical device
sterilization.

The experiment on dried fish preservation by irradiation, and RCA
research coniract, conducied at the Depariment of Food Science and

Technology, Kaseisari University, is in progress.

The wholesomeness test on nham, a five year project, was performed
2t the Faculty of Tropical Medicire in collaborztion with the Feculty
of Science, Mahidel University. The first three year resulis of the
experiment showed no significani difference in all study aspects, such
as body weighi, blood biochemisiry, haemziology, urclogy, fertility index,
between rats fed on irradiated and non-irradiated nham. The histcvatho-
logical siudy data of these mice are being tabulated for computer stafistical

analysis and will be finished withir this year.

Wholesomeness test on irradizted salted and dried mackerel was also
conducted at the Faculty of Science, Mahidol University. The resulis of
this experiment also showed no significant difference in rats fed with ir-

radizted zncé non-irradizted fish.

e
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INTERNATIONAL ATOMIC ENERGY AGENCY
AGENCE INTERNATIONALE DE L’ENERGIE ATOMIQUE
MEXIYHAPOOHCE ATEHTCTBO IIO ATOMHOM 3HEPTHMHU

ORGANISMO INTERNACIONAL DE ENERGIA ATCMICA
WAGRAMERSTRASSE §, P.O. BOX 100, A-1400 VIENNA, AUSTRIA, TELEX: 1-12645, CABLE: INATOM VIENNA, TELEPHONE: 2360

IN REPLY PLEASE REFER TO
PRIERE DE RAPPELER LA REF‘—'RENCE

L/704-2 ' | 24 March 1980

Sir,

With reference ic previous consultztions and correspondence I
have the honour 1o propcse in the Annex hereio ithe arrangements for
implementing e Regicnal Project cn Maintenaznce of Nuclear Instruvents,
a project to be esiablished under the Regional Co-operative Agreement
for Research, Developrent and Training Related to Nuclear Scisnce
and Technology (RC n), and in which the Governments of several Member
States in Asia and the Pacific as well as the Agency itself have
expressed their intention of tsking pert.

If the proposal set forth in the Annex and Attachmeﬁts and B
is acceptable to your Govermment, I propcse ihat this lé&tter together
with your reply in that sense shall constitute an Agreemeni between
your Governmeni and ithe Agency.

Accept, Sir, the assurances of my highest consicderation.

s St

Sigverd Exlund
Director General
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Attachment A

RCA PROJECT: MAINTENANCE OF NUCLEAR INSTRUMENTS

Project Scope Statement

I. OBJECTIVE

The objective of this project is to improve the efficiency, reliability
apd quality of the work dome in laboratories using nuclear electronic
instruments in fields such as medicine, agriculture, enviromment, indusiry,
veterinary sciences, hydrology, miring, research, education and others through
the introduction of more effective maintenance strategies and practices, and
the rationalization of technical assistance and trairing programmes related
thereto.

II. INTRODICTION

Jt is well mown that negative social impacts ané important economic
losses are the consequences of badly maintained or inoperable nuclear insiruments.
Nevertheless, expert reports, technical assistance requesis, a receni survey
on nuclear medicine instrumeniziion and many other socurces disclose frequent
breakdown and largely imsufficient maintenance of available nuclear equipment.

The number of nuclear instruments available, the diversity of nuclear
technigues and their applications, and ihe number and kind of maintenance
problems encountered suggest that both national and regional approaches are
desirable to remedy the existing situation.

At the Tth RCA meeting of 21 September 1978 a regional project on nuclear
instrument maintenance was therefore proposed with the above mentioned objective;
keen interest was expressed during and after <he meeting by seven of the Member
States represented.

III. PROGRAMME STRUCTURE =

Such 2 project can have a lastng' effect only when it is primarily execuied
by nationals of each countiry and wben it has the sirong support of the heads
of each laboratory involved. The first step should therefore be the designation
of competent Kational Supervisors and laboratory coordimators, who will be
responsible for the coordination and execution c¢f {the project in their countiry
and lzboratory respectively. The laboratory coordinators should have sufficient
influence and competence to be a2ble to introduce an adequate practice of
instrument maintenance.

To reach the gozal of the project, it is considered that its structure
should comprise the following components:

1) Identification of
a) couniries wishing to participaie
b) National Project Supervisor in each country

c) laborztories wishing to participate
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8. The Project Committee shall consist of one representative of each of the
participating Governments and one representative of the Agency. These
representatives may be accompanied by advisers. The representative of each
participating Governmeni shall normally be iis National Project Supervisor.

g. The Project Committee shall provide scientific and technical guidance to
the Project with the assistance of the Agency. On the basis of the proposzls
submitted by participating Governmenis, it shall drew up annually a detailed
programme of work and assign a poriion of it to each participating Government,
subject to the concurrence of ihat Government. The Project Committee, in doing
so, shall mzke suggestions as to the scientific and technical personnel and
facilities required for the implementation of such portions of the zgreed programme.

10. The Project Commitiee shall consider the reperts submitted by participating
Governments on the execution of ftheir portions of the agreed programme; for the
purposes of paragraphs 4 and 5 above, consider requestis for technicel essistance,
research contracts and other assistance to be submitted by participating Governments
to the Agency for furihering the aims of the agreed programme; mzke recommendaiions
to the participating Governmenis or the Agency concerning the development of the
programme and consider any other matier relzsting to the implemeniation or
development of the project or the agreed programme.

11. The Project Committee shall meet a2t least once a year, normally in one of
the perticipating countries or at the Headquerters of the Agency.

12. The expenses incurred by participeting Governments in taking part in the

meetings of the Project Commitiee shall be borne by ithe Governmenis concerned.
The cost of providing facilities and services for such meetings shall be borne
by the Bost Governmeni, or for meetings ai Agency Headquarters, by the Agency.

13. Each participating Government undertakes to apply to the work carried
cut under this project the Agency's Safety Standards and Measures set forth
in document INFCIRC/18/Rev.l, in particular the relevant safety standards as
defined therein.



ANNEX
ARRANGEMENTS FOR IMPLEMENTING
THE
RCA REGIONAL PROJECT ON MAINTENANCE OF NUCLEAR INSTRUMENTS

1. The objectives of the Project will be to improve the efficiency,
reliability ‘end quality of the work done in laboratories using nuclear
electronic instruments through the introduction of more effective maintenance
strategies and practices, and the rationalization of technical assistance and
training programmes related thereto.

2. Bach participating Governmeni shzll carry out that part of the agreed
programme for which it has accepied responsiblity andé make available to the
Project the necessary scientific and technical facilities and personnel.

3. Each participating Government shall accept scientists, engineers and
technicians from other participating Covernmenis or from the Internationzl

Atomic Energy Agency (hereinafier the "Agency") at its installationsin accordance
with the agreed programme and shall similarly assign scienticts, engineers and
technicians at its own expense to work zt instzlletions of other partici pai;ng
Governmentis in azccordance with the agreed programme.

4. The hgency shall consider requests for technical assistance (experts,
fellowships, equipment) to further the work of the agreed programme that are
submitted by participating Governments and endorsed by ihe Scientific and
Technical Coordinating Committee of the Project (hereinafiter ihe "Project
Committee"). ’

5e The Agency shall zlso consider requests endorsed by the Project Committee
for the granting of research contracts to further the work of the agreed programme
within the limits of funds available to the Agency for this purpose,

6. The Agency shall further extend its good offices fo the furtherance of

the Project, assist in compiling, publishing and distributing reperis on its
results, assist in assuring the exchange of informetion beiween the participating
Governments and in assuring liaison with other internztional projecis in the
field of insirument meintenance, and provide scientific, administrative and
financial support for the meeting of the Project Committee.

T Each perticipating Government shall submit annuelly to the Project Commitfiee
proposals for implementing at the Government's scientific and technical facilities
and with its staff 2 portion of the agreed programme, shall carry out that pvoriion
of the agreed progremme assigned to it by the Project Committee and shall repori
to the Project Committee on the work done to implement its assigned portion of

the agreed programme. Each participeting Government shall appoint & National
Project Supervisor to coordinate the national contribution.
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2) Collection of datz relevant to maintenance in individual laboratories
regarding

a) instruments

b) staff

c) own maintenance facilities

d) other mezintenance resources 1o which the laboratory has access

e) +training needs for all categories of steff

3) Formulation of 2z Maintenamce Plan for
a) each laboratory
b) each country

c) +the Region

4) Implementation of the Maintenance Plans in each laboratory and country
and in the Region

5)  Review of progress

IV. FAINTENANCE PLANS FOR LABORATCRIES

The Laboratory Maintenance Plans should provide for optimization of
the following items:
1) Preventicn of insirument failures

a) healthy instrument environmeni (climate and A.C. power)

b) practice of routine preventive meintenance and care

2) Detection of instrument failures
a) routine instrument checks and tesis

b) quality control

3) Rectification of instrument failures
a) provisions within the laboratory for:
i) information: manuals, trouble shooting charis, etc.
ii) skill
iii) spare paris
iv) test apd repair equipment and facilities
v) funds

) external support through:
i) links to manufacturers (e.g. maintenance contracts)
ii) 1links to other repair services

¢) delimitation of the field of competen
T s

ce of the laborztory cperator
and maintenance staff zné extermal 3

maintenance services

»d



4)

5)

6)

V.
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Registration of tests, checks, quality control, preveniive meintenance,
repair and use in instrument logbocks

Training to upgrade laboratory capability

2) instrument users and operators

b) maintenance personnel

Streamlining of procedures for

a) acquisition of parts, furds and skill

b) request and execution of repair and maintenance service
c) ‘budgeting

and by

&) the preparation of administration flow charts

MAINTENANCE PLANS AT COUNTRY LEVEL

The Country Mzintenance Plans should facilitate the effective implementaticn

of the laboratory Maintenance Plans by .

1)

2)

3)
4)

5)
6)

VIO

provision of expert advice in continual updating and implemeniztion of
Leboratory ¥aintenance Plans :

strengthening external support of laboratory maintenance
a) rationazlization of links +o manufacturers

b) finding or organizing external repair resources (e.g. national service
and repair centre, roving repairman)

c) rationalization of supply of spare parts
rationalization of training ‘
rationalization of procedures

a) reduction of procedural delays, especially in internmztional
transactions

b) reduction of funding delays
promotion of contacts and cooperation among pariicipating laboratories

promotion of contactis with other couniries in the Regiom

MATNTENAICE PLAN AT REGIONAL LEVEL

The Kzintenance Plan for the Region should facilitzte effectiwve

implementation of Country X¥aintenance Plans by

1)
2)
3)
4)

sharing of natiomal experience
rationalization of training
rationalization of lizks with manufacturers
rationalization of links with Agency:

2) RCA

b) Technical Assisiance



5)
6)
7)
8)
9)

10)
11)

VII.
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provision of expert advice on a Régional scale
organization of seminars

exchange of experts originating from the Region
exchange of informzation concerning local experience

introduction of users clubs, to exchange exnerlences and facilitate
contacts with manufaciurers

distribution of mzintenance and 1nSurumentatzon literature

diseminetion of information to non-nuclear laboratories

ACHIBVEMERTS TO DATE

Reference is made to the preliminary Project Scope Staztement (PPSS)

attached to the letter of the Direcior General of 24 April 19793, proposing

the

1)

2)

3)

4)
5)

6)

7)
8)
9)

10)

ey g e i o P oo et e e e o= = ey e e s e e s

project to the RCA Member Siates.

Extensive collection and ana‘ysis of data on maintenance of nuclear
medicine instruments in & countries of the Region. Part of the data
were published in the Agency's Bulletin, volume 21, nuxber 5 (Oct. 1979).

Letter inviting member states to participate dispatched 24 April 1979
(PPSS VI,1).

Countries which have formally declared their interest to participate
and have nominated mational supervisors:

Banladesh, India, Indonesia, Republic of Koreaz, Xalzysia, the Philippines,
Sri Lanka and Thailand (PPSS VII,23).

Country which has informally indicated its imtemtion to participate:
Pakistan.

Preparation of a working document or Basic Principles of Xaintenance by
the Prcject Officer. Collection cof data on power coniitioning equipment
by staff members of the Medical Applicatioms Section (PPSS VII,5).

Project Committee formulation meeting funded and held from 17 to 21
December 1979 as Advisory Group meeiing EL.B42 (PPSS). During this
meeting the preliminary Project Scope Siatement (PPSS) was reviewed,
improved and approved, resulting in the present Prcject Scope Statement.

Seminar on Kuclear Instrument Mairtenance approved and planned to take
place in Mapila from 27 to 31 Cctober 1380 (FPSS IX 1980).

Funds for a pilot spare parts project ir which laboratories of R.C.A.
countries can participate made available (DOE, & 25.000). -

Review of the project and prototype maintenance plans during comsultarnts
meeting held in Vienmna from 1 %o 3 Octicber 1979.

nzted project in the framework of
23ories in the Region axd their

Lot leboratories will Tte forrulated,
and {3) these pilot plans will be The empnzsisz of the techrnical
contracis t0 te awarded for execution inm 1820 is pleaced cn envircnment
conditioning and preveniive mainienance. The ccordinated project hzs heen

wTTT

approved by the Director Gemeral iogzatber wiih 8 comiracts. (PPS3 VIII 4.)

whlch (1) data will e coélec:ea zoout
instruments, (2) maintenance ple
.
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11) Collection of data on laboratories other than the medical ones covered in the
1977-1678 survey and their insiruments was started in October 197S.
12) Visits to 5 of the 8 participating couniries by Project Officer (PPSS VII, 4).

During these visits pilot laboratories were selected and local meintenance
and training problems discussed (December 1979 - Jamuary 1980).

VIII., SCEEDULE OF ACTIVITIES PLANNED

1979, Aug. -

1980, April 1) Establishment of pilot project to provide quick
replacement part supply. Contacts have been mede
with the Oak Ridge KNationmal Laboratory. They are
willing Yo have execuied such a project by Mr. A.C.
Morris, an elecironics engineer and previous Agency
staff member (see VII.8).

1980, April - Dec. 2) Implementation of pilot spare part project (see VII.8).

1980, Harch 3) Completion of information collection by Natiomal
Supervisors (see VII.1l).

1980, Jan. - Dec. 4) PFormulztion of Mzintenance plans for pilot lzboratories
and couniries (PPSS IV and V). Implemeniaiion of main-
tenance plans with main accent, for ihe first year, on
power conditioning and preverntive maintenance in the
framework of a coordinated programme (see VII.10).

1980, Jan. - March 5) Formulation and submission of T.A. projects concerning
national maintenance technician or operator iraining
courses 1o be given during 1981.

1980, Jan. - Dec. 6) Training of maintenance staff and teachers using
fellowships, Agency training courses and when possible
training funds of the Regiocnel RCA/UNDP large scale
industrial demonstration project.

1980, Jan. - June 7) Formlation of a regional technical assistance project
providing an expert or experis who will go from laboratory
to laboratory and from couniry {o country <o assisi
laboratory coordinators and country supervisors in ine
implementztion of their maintenance plans and in the
solving of maintenance and repair problems causing
particular difficulties (PPSS VIII B).

1980, 27 = 31 Oct. 8) Seminar on nuclear insirument maintepance in Manila.

1980, Oct./Nov. 9) Project Committee review meeting in Kanila, just before
and/or after the Seminar.

1980, Oct., = Dec. 10) Formulztion and submission of T.A. projecis concerning
local training during 1932.



1981

1982

11)

12)

13)

14) |

15)

16)

17)
18)

19)

20)

22)

This year's special emphasis will be on continuation
of training in maintenance and repair of physicists,
engineers and technicians of laboratories, and of
central mzinienance services.

Formilation and implementation of maintenance plans
for additional laborztories.

Continuation of implementation of maintenance plans
in pileoct laboratories.

Implementation of regiomal Technical Assistance
project.

National Maintenance seminars and courses organized
and implemented as a follow up of the regional seminar
apd the training of the traimers in 1980 possibly
assisted by Agency expertis.

National courses for users and operators, on use,
operation and quality control of nuclear instruments,
possibly in cooperation with Agency experis.

Organization of national or regional service cenires.

Regional approach tc manufacturers to arrange for
better service.

Project Comnittee review meeting.

This year's special emphasis will be on streamlining
of administrative procedures concerning spare part
supply, budget provisions for maintenance and spare
parts, procurement procedures for parts, consumable
supplies and maintenance service, customs regulations,
maintenance contracts, etc.

As in points 12) and 19).

To be planned in the forihcoming Project Review meetings.
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1)

2)

3)

4)

Attachment B

Qualificetions desired for a National Projeci Supervisor

L physicist or electronics engineer

who is involved in the detection of nuclear radiation and
radioisotopes in fields such as nuclear physics, nuclear
medicine, agriculiure, hydrology, etc., and who is well
informed about nuclear electireonic instruments and their

meinienance; -

who, thanks to his position, carn ect with authority on
national and regicneal levels in problems regarding the

meintenance of nuclear ecquipment;

who, thanks to his position, has, or can create, contacts
with 2ll types of laborziories involved in the detection

of nuclear radiation and radiocisotopes;

who has sufficient contacts with govermment officials to
discuss with them administrative problems encounterec in
instrument maintenance, and who can cause improvements to

be introduced in that field.
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INTERNATIONAL ATOMIC ENERGY AGENCY -
FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS

WAGRAMERSTRASSE 5, P.O.BOX 100,A-1400 VIENNA, AUSTRIA, TELEPHONE: 2360, TELEX: 1112645 CABLE: INATOM VIENNA

+

CONSULTANTS MEETING

" RESEARCH TO IMPROVE ENERGY PRODUCTION FOR AGRICULTURE,
WITH EMPHASIS ON METHANE (BIOCAS) AND ALCOEHOL,
' " ATDED BY NUCLEAR TECHNIQUES

Vienna, Ausiria
1-5 December 1980
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fermentation methods yielding clean fuel for cooxing, neating, slecIricity
- .

procucticon, Iraciors and other enzines for pumping water, eic., Alihouzn

to make them suitable 2s fermentation substireztes., 1 the farm level microe-
vial hydrolysis of these fibres is ihe most appropriate method. Improve-
ment of lignmocellulose hydrolysis bty microorgenisms or fungi is a2 researche-

zble area in which isotopic labelled molecules ané razdiztion induced mutanis

Bioges, consistinz of about 65% methzne and 35% carbon dicxide,
is produced in mosti spenianecus anaercvic fermentaiions. This ges can be
used as z fuel without further treatment. Constrazints <o the proéess are
the reguirement for relatively hizh constant temperaztures (300-6O°C),
sensitivity to pE changes, and 2 comparatively long reaction fime. The
biochemisiry of microbial methanogenesis must be muck mere clearly under-
stood than 2t present to make the process more stable and effective. These

studies reguire radioisotopes.

‘Ethanol production by fermeniation reguires that the subsirzte is
sterilized or pasieurized 1o secure the predominant presence of the
appropriate microbial sirzins. In order to make ethaznol suiiable 25 2
motor fuel, water must be remcved by distillation and denydraiion. Iikzanol

for fuel thus reguires considerztle technical and cepital input. Research

. L. , . N . N . . s
in this zrez wzs not -eccmmenced for inclusion in ihe LrozTamme,
) .t > 3 " o oy
el Sl.ll’":"j Temainling arver Lermentation Ls 2 Drocuct IO0r wWIlch
- ) - . - a1 .. P . R

NETly 2DPDLlCET1IOMES 2e Ie=281llie, rraditionelly y VIE€ SLUTTTT LS usel 28 &
ot < 1< moe - .y e s Sia 2 i ey Pmapm mm Aorm ApmAaneTemeesas
ISTUILIIET, LiTE Tra.u€ 2s IL1Eeh 2nC DCULTIITY Igec 2SS d2en femgnsiTraied.,
— Ay | . 7 G e o< A crm s Ay e mAE A
g DoOnEnIla. ise oI The s.l4 IIDom J:LFZestors using 2Tl ous «Llnias 0T



The consultanis group reccommended the initiation of the methane

N .

(biogas) part of the programme and stiated that nuclear <echnigues are

indispensable in research ic improve ana increase metharne producticn.

B

The consultanis also emphasized the nee

0.

10 encourzge and assist scientisis

3
<t
-

in develcping couniries To use isotopes and radiation, where approprizaze,

to conduct resezarch on viogas produciion.

2. CONCLISIONS

The consultants concluded that the Joint FAO/IAEA Division should

initiate the methane part of the programme with the following guidelines:

A. Tocus on existing biomass sources, taking into account that
additionzl biomass sources may beccme available in the future. Locally
available agricultural productis and wastes should be investigated for
their suitability for viodigestion, assayed for their chemical composition

Y

as far as necessary for understanding the biodigestability, and studied
1 facilitate digestion.

for possible pretreatments which wil

B. PFermentation research should be limited at this time to
investigations of meihane production for village and farm use.
Support should be initizted for programmes using animal wastes and human
excrements as feedstock and be expanded over time to the use of other
agricultural residues. The objective should be to optimize biogas produc~
tion according <o rural needs tzking into consideration the current use
of the feedstock and the potentizl use of the slurry (seé C velow).
Investigations should emphasize digestor stability, particularly when
adding biomass baichwise (feeding shock) and seasonal variztions.
Comparative datz on mesopnilic and thermopzilic systems should ove ootained.

<

< o arAnnl A 4 3 194 wpiolA 3 - = Jyrmee s Py 3
Studies snouid lncluce yieic ang rate ot ZZS Ddreocucilon as =1 eclea elys
h

1 4 - - - 3 b - N - 3 s =~
SOLIAS TeTlentiiodn Time aANC Nycraulll reIeniion Time, o€ Comparzilive 21oLloZy
P - 3 3 & 11 o~ e -3 - - R - N 3 -~ 3 e
of fized and free cell systems, ihe metavolisn of orzenic acids 2s an index
& - T4 . - - =~ P = T e e aed - £ el
of stebiliy, the assessment of microvial populaiions, izns sifectis o suc-
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C. Deiermine parzmeters affeciinsg and optimizin ne composSi-

"
ol

3

tion of fermentation residue siurries and study their comparztive vaiue
diets, including pouliry and fish, a2s fertilizer
S aznd micromutrienis for soil and aguatic sysiems, zs
2 soil conditioner (composted), and as z replacement of peat in STeen-
houses. Pathogenicity of the slurry (to human, animals, planis) mus: bde

considered.

D. HNucleazr technicues are essential fools in the above szudies.

0y

Tne use of mutation induction technicues and radiocective or sizble iso-

topic lebelled compounds to study methane produciion should be enccuraged
znd supperied in developing countries. Genetic engineering of microorzznisms
should, at this time, not be a2 component of the resesarch programme. How-

ever, tlhis technology may Ttecome an ilmporiant aspect ©

-y

the Joint Division

>

programme within 2z few years.

E. The Joint Division  programme on viofuels should cooperate
closely with the UNEP/UNESCO/ICRO Pznel on Microbiology and other

approprizte orzanizations engzged in bioenerzy applications in developing

),

countries. It was sitressed that there is a2 viial need to desigmeie an
international type culture collection of anzerovic microorzanisms invelwved

in methanogenesis,



3. R=CORMENDATIONS

The consuliants made the following reccmmendations to FAQ and
I4AZA regarding the Coordinated Research Drogramme on siofuels 2T <he
farm znd rurzl level in developing couniries:

A. Study micrecbial lignocellulose degradation utilizing iso=
topic labelled subsirztesand radiation induced mutants of bacteria and

-

fungi with the objective of developingz 2 microbial fechnology fo degrade -

- B. Study the biochemistry of microvial methanogenesis utilizing
isctopic labelled chemicals and substrates with the objective of under-
standing the reactions involved so that the process can be made more

reliable and efficient;

~

C. valuate uses of digestor slurry as fertilizer, animal, fish,

Ly

and poultiry feed, zreenhouse soil, etc. using isotopes for individual

nutrients.

BN



o

oping couniries must increase the energy available et the farm level
in order fo achieve higher levels of food produczion. The initiziion
by the Joint FAO/IAEA Division of z research orogremme on ensrzy for

agriculture in developing countries is therefore approprizie and timely.

kzround

P
*

n
&l

The energy problem in agriculiure can de solwved partly
by an increase in usuable energy generated at the farm level for
cooking, lighting, rumming engines, etc, Through anserobic fermentation,
convenient fuels such as ethyl zlcohol and methane can ve derived {rom
organic materizl and wasie which frequently has 2 low intrinsic value,
This relatively simple process can ve adopied quickly and without major
expense in rural zreas in developing countries. The conversion of biomzss
to methane or ethyl alcohol and subseguent use as fuel is more efficient

than burning the biomass a2s fuel. Furthermore, fermeniation techniques

allow excellent nutrient recycling which burning does not. EHowever,

. «

fermen-aiion processes for biofuel producticn require sciéntific research

for effective use in energy production schemes, Applicztion of ine

technimes 2t the farm level should be supported b7 advisors. The

2dviseors in turn should te zept informed and te able 1o discuss problems
1

Y
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WiIN 2 ZTOUD CI sCienTisTs invelvea Ln researtn a2nd eveloTLnNE 11DTove=
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on which ithese crops can te zTown, their <use zs fuel will: have zn impacs:

o S ] 3 — ~y ] - i A e - ot 33 -3 =1
on focd suppiies. Also, agriculiurzl residues have itheir tradizionzl

countries, energy Tor cooking and nheaitinzg was neot constrains
h

2s wood was avaLlizble, Witl

Therefore, methane and ethanol production technolozy hnas
‘atiracied the atiention of responsible officials in many developing
countries. Methane and zlcohol provide a clean energy source obiainable
throuzh 2 relatively chezp technology from renewable resources,  The
fuels can be used not only for cocking and heating but also for machines
"Thus they contribute to the development of the rural society. Additional
advantages of thes anaerobic fermeniation processes are the production of
almost pathogen~free fertilizer which is of particular importance if
human excrements are included in the biomass fed to the digestor. The
clean energzr ané the removal of polluting residues improve the fresh

water supply and contribute to the nealth of the rural pepulation.

Because many countries will initiate energy programmes
based on diomass, and nearly all countries will consider this enerzy
source, scientific and technicel knowledge about the processes must ve
aveilable, Without 2 sound scientific and technical background, officials
in developing countries cannot make zpproprizie decisions about energy

from bicmass, including ﬂethare and ethyl elecohol produciicn. The
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recommendation of the UWCT&D 19E0 conference to s
manpower in the area of energy techrologies refars to this concern.
Such studies can profit from those in the developed couniries where
increasing efforts are being made t5 undersiand the anaerobic fermentaiion

orocess. Tharouszh a Coordinated Research Prosramme the Joint FA0/IAZA

\-
1+
<
[
[0
-
O
3
o
oy
.
1]
11
-
J
<
Qo
e
(1)

3
(0]
(o)

‘o
'
D
ot
[(
'y
3
]
<
-t
Q
'3
v
P
n
[e]
-
[
o

[
-
[
i
[9]
(9]
Q
O
o
v
W
I
..l
o
o
I
1
§2

B

2de and JevelHome
3

s B e ._av
TeVl,y o H8W




Z,%, 3iomass
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11 <:pes of orgenic materizl (biomass) can

alconhoi and methane. C(rops can be zrown

T2 produce vicmass Ior conversion inio meikhane, einyl alcohol, or other

o

enersyr caoemlicals suc

2s Tuily

maize, gTa2ss, cassava, suphor

and <elp. The panel aZvised
availlzble Tiomzss and not on

for biomess.

1 2lconol. Zxamplas inclunde suzmrcane,
©iz, sazgo palm, eucal;ptus, weser nyacinth,

thai reseazrch shouid be focused on loczll:

lants grown specifically

'U F:
)~

+H

the potential o

Wood is the major form of tiomass in <ihe world. The

difficulty in biologically de

grading ihe lignocellulosic fibrous

structure of wood o smaller molecules susceptible to fermentztion is

ine major consiraint to wood
used for degradation of ligno

lrsis 2nd steam explosien.
oen &
ellulose is biologicall

enzymes derived from them may

structures into fermentaole procucts.

as a2 subsirate for fermentztiion.

Procedures

cellulose include acid- and alkzline-hvdro-

These pretireziments zre not very suitable

Ligno-

e
r hydrolysed by vericus fungi and microorganisms

4 treztment with these microcrzgznisms or

te a praciical approach to degrade fibre

to the isolation of lignocelluloss degrading organisms and more studies

should be made on how the hyd

Microbes known to be cazpable of degradii

being studied, The microbizl

cazpped by the slow growth rat

&

on of the cellulose moiety are
<

- - - ~ - - - ~ Y v = o -~~~ oy - . T oA
aptimal methane »roducticn, *the cardon o nitrosen T2tio should be in
- - - . .. .
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the raznge oFf 20:1 o 3031, IZlztorzte studiss nave s=tz2tlished thzt nitite
- . N - Pl - = - - - p -“— - - Y -
is reTiired in z3ethane fermenTaiion.  3ince the water nracinih zccumulzs
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Thus, more effort should be given

rolyzing enzyme production can be increzsed.

liznin components is handi-
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the understanding of ihe process zand should not be 2 research odiecIive
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Methane production o fermentation is 2 well=known natural

.

phencomenon occurring in the rumen of animals, swamps and other anzerobic

envirorments., A considerable amount of research is done on the use of

animal westes as subsiraies for methane fermentiation. Most of the biozas

plants in India and China utilize manure, Agricultural surplus, residues
£

and food processing effluents can be used where evailable, EHuman

o

®
H
0
H
@
‘3
[
o

+s are included in China. There is a great need to investigzaie
the value of readily available orzenic residues ard substrates (e.g.,
water hyacinth) as digestor substrate. Substrates not suitable if used

alone zre often at least partially degraded if mixed with mermure in zhe

IoN

igestor., One of the adventages of the fermentation prcceés is that much
of the biomass can be used without drying. PFeeding the digestor with 7%
organic solids is usual in most digestors. Bioges production is sometimes
limited by the availability of water. Research on reducing waiter reguire-
ments and possidtle water recycling is needed. A solid compost-like
mathane fermentaiion technology is not aveilable although it is very

desirable. o

. During the anzerobic process organic material of great chemical
variety is digested in several steps. Insoluble dompounds are atiaciked

by extracellular enzymes produced by many different microorganisms. The

™

insslubles ars stenwise converted into solubles, i.,e, sugars, Tattr acids,
neptides, etc. These smaller mol

acules zre subsiraies for z zxoup oFf

" < Il - Y - - = - 3 - - - -
2NLSME a2nd I2T0 Tne Teater dary Termented in%o auzrTrate,
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the pethzane producing vdacteria depen

orgzanisms of & grezt variety of species pre

The orgznisms most closely associate

acid and hycrogen producing bacteri

[

d

Ze
decrease in the pH which inhivits the

&

-

most efficiently &t neutrzl pH.

Methane is generated

B

various bicchemical pathweys, shown

procduction ty fermentaiion, methane

Yany of the resctions have noi been

substirates have clarified a2 few of these

ace tate is the .f.ev rrecursor of methane

1

A
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The acetoclastic me

organisms. It illustrates thai 2 reaction,

chemists to ;ield imsuflicienti free

ol ..
CO. + ZF
2 2
- . R
TdraTin, an ssseniizl remuirement
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Batch feeding a2s compared io continuous feeding of zhe
dizestor may expose ihe system 10 shocis of temperature, pH, redox
potential, etc. 3Baich feedinz is, however, the most praciical method.
Simple systems Tor continuous feeding hzve been desizmed but zre li<ile

nsed in developinz couniries. Also, simple systems ellowing fluid or
fized-bedlplugflow are available and were reported o rin For extended
periods without ma jor difficulfies. Two- or more-phase sysiems with
the acidogenesis and methanogenesis separzted in different coniziners

regulated by the retention ftime also show promise.

o
i

Orgenic matter inflow is limited to about 7% and 18%
biomass dry weizght in the mescphilic and thermophilic system,
Ve
respectively. Organic matfer has an average energy content of 15 x 107

3

joules per kz dry weight. 4n output of 0.3 m” biogas containing

7 x 106 joule per kz dry matter is the maximum yield recovered after
20 to 30 dey digestion. Przctical ges yields are lower, usually

0.15 to 0.2 m3 gas per kg dry organic matter, The low gzs production
efficiency is partly due to the slow digestion of the orgznic material.
Since anserobic fermentation in contrast to zerobic {ermentaiion

oroduces only 2 small zmount of heat (thsoretically not more than 5%
th

.J

of methane enerzy produced), most of the energy must remain ir

slurry.

Depending on the sulphur content of the bviomass, a

certain amount of hydrogen sulphide (Hza) is formed, which maikes the

biozas corrosive., P25 can ve comparaiivel} easily scribbed out. IF
tnis can be combined with carbor dioxide removal

=

from the oiozas, Agitation, scum and foam nrevention and the removal

of slurry are further practical considerziisns reguiring local solu-
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of the microorganisms involwved in methanogenesis in culiure ccollec<ions

is 2 difficult task, Their many fastidious growth reciiremenzs

(o)
[XN
ot
1>
[0}
1]
(1]
i1
'.l
o]
i
(o)
[

iscourage organizetions from maintaining cultures

1 was concluded thzi ihe nmethznogenesis by fermentztiion
needs extensive research. Increase in the knowledze of ths Drocess
should be the first major gcal, Siudies wiih wnown combinziions of pure

culture isolaies mzy be helpful.

S

thanol production

-
A

.

L

of

1

Dthanol production by fermentation of biomass with

y

strains of the yeast Saccharomvyces cerevisize has been extensively

A

stucdied, The primary cbjective of these studies was %o cotain
alcoholic beverages. .Controlled mixed fermentaiions convert poly=
saccharides (starch and cellulese), sugers, siarch and celluloses inio
ethanol, Convenienit subsirztes are sugzrcane, suzarbeei, £Tapejuice,

rains, Limnocellulosic material

0
!-\j)
n
0
@
y
(1)
fu
-

mclasses, cassavz, pozat

- s . L . e s s et

zus< Tirst be hvrdrolised <5 cellulose which then must oz nydrolised 3o
: ] - 5 ~ .y . T P P Y cnm s B

sugzrs in srder to e used 2s 2z sudsIraie. InzrmeEtic hrirolusis of
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PRI S 12wl : g <1 ™ e
carbon-drates is availzble (i.e. USA, Brazil)., There iz 2n immedizte
2 -~ - - -~ i h] 3 ~ o -
need 4o devalop nithl: auitomatic Dossibia modile 2lszannsl fermeniz<ion

in%o zlconol ©r amized cultures of resasts, 25 2,7. in the Smbz and
Pekilo processes, are sufficienil; well understoocd. The bacisrium

Z-momonas mobilis and the thermopnilic bacteriam Closiridi-m thermo-

cellum show some dromise in alcohol fermentation., Other orgznisms

a2lso can carry cut the conversions t> ethanol, acetic acicd, butanol,

etc. which mzy become imporiant to developinz countries.

for dehydration of ethyl alcohol prior to

d
use as an engine fuel and the higher capifal and technolozr input

i

[}

o
1

=
for zlcohol production resulted in fthe consulianis concluding that
research on the ethanol fermentation process is not suiteble for
inclusion in the present Joint FAOQ/IAZA Coordinzted Programme to

improve energy sources 2t the farm and rurzl level,

The residue remaining in the digesfor following ferment

z ~ 001 7 has many
j

(!
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[
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5
)
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'
o
o
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n
v
4

tion is called slurry or sludge. Di

applications. In China the incentive for znzerobic fermeniztion appli
tion was primarily the imoproved sanitary cuality ¢f animal and numzan
manure uased zs fertilizers. The thermophilic process «ills most
pathogens. Slurry is commonly used 25 ferwilizer., Potential uses
include animzl a2nd Tish food, alzze muirisnts, and renlzcinzg neat Tor
greenhouse use. linder cerizin dizestion conditicns ner- 27 The aiiras
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ion pioenergy Drogramme under discussien

. s "t - . - s Al . N c s h s s
SNOULG 1nClude TAree maln areas I0T WN1CO researtnh neeqs were 1aenvtiliien:

i) Improved degradation of liznocellulosic maierial

<0 smzller molecules suitable for fermenzziion;

ii) Zlucidation of the biochemical reaciions of micro-
tial methanogenesis with the objective of making this process more siable

N . N -

and reliable, Zmphasis should be tc reduce reiention {time, increase

3
Q

vield, and reduce weier reguirements;

iii) Studies on the utilization of slurry zs fertilizer,

fish and animal food, etc,

The panel participants stressed that nuclear techniques
are freguently esseniial in research on methanogenesis. They zgzve
examples Ifrom their own experience., Isotope labelling technigues are

essential to investigztie the biochemiczl pathways involved in ithe comolex

}-2

system leading 1o methaznogenesis., The fclicwing schems of the zeneral

da

anaersbic Termentation reaciions in ihe dizeszo in dezail:

e}
2
)
IS8
'.l
0
Q
[ ¥
0
n
®
n



Insoluble organics
(cellulose and hemicellulose)

Soluble orzmnics
et

(free sugars,

Caroen dioxide
and hydrogen

h 4

Acetic acid

& v
Methane and carbon diocxide Methane

Different microorganisms are responsible for the various reactious.

The rates of tnhe biochemical reaciions, sizes of ihe pools of the
various biochemicals, and the specific biochemical pathways involved
can best be determined, and in most cases can only be determined, with
the use of isotopes. A few of the biochemiczl pathways have been
identified, Some of the ways in which the kinetics of the reaciions
can be affected by operating parameiers are also known. However, there
remain great deficiencies in our knowledge, Only when the system is
vetter understood, can improvements de made in the fermentatiion process.,
The various substrates, overating parameters and specific objectives

(meximum methane production, killing of pathnogens, maximum fertilizer

w

value) of the system reguire & detier undersianding of the process.
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i1} ‘oroadening o7 <he low ifemperzIure oerfarmance and 2014 <slsrance
of The meThancIenic microorgznisms,
¥utemts should be Zeveloped wnich produce mere and tetisr
ligmocellulose hyirolirsing enzymes. In zdaition, ithroush this r-esearch
immooilized cell ans enzyme technisues zre expecisd O decome availatie
improving residue uiilizziion =zt the fzrm level,

noT o0 include resezrch on

!
senetic engineering a2t this time in the research programme because the
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IICATION OF NUCLZAR METEODS

Isotope tr=2cers

Bioges production

Methane producticn is based on hydrolysis of orgznic matter <o volatile
acids, The kydrogenogenic micreflera convertis butyraie and proprionate
t0 nydrogen, aceizte and carbon dioxide. Acetate and carbon dicoxide

are direct precursors of meihane, Monitoring verious pathways c¢f methzne
production by isctope aided meithods is ihe unigue way of appraising

the functicning of a digesior system.

Some recent references on effective use of isotcpic labelled substrztes

in studies on methanogenesis: =

Cappenverg, T.Z. 1980

Use of radiogas chromatography in studying breakdown processes of
organic matier in aquaiic ecosystem., IAEA Panel Proceeding Series,
STI/PUB/548, pp.55-66.

Daniels, L., Zeikus, J.G. 1978

One-carbon metabolism in methanogenic bacieria: Analysis of short-term
fixation preducts of l4002 and “7CH;0E incorporated into whole cells.
J. Bacteriol. 136, pp.75-34.

Deneyer, D.I., Van Nevel, C.J. 197°
Effect of defaunation on the metabolism of rumen microorganisms.
Br.J.Futr. 42, pp.3515-524. .

Pina, L.R., Bridges, R.L., Coblentz, T.H., Roberts, F.F. 1978

The anaerocvic 2ecompesition of benzoic acid during methane fermenta~-
tion III The fzie of cazrbon four and the identificatiion of
propanoic acid. Arch. Microbiol., 118, pp.169-172.

¥ing. G.M., Aieve, W.J. 1980
Teacer anzlysis of methanogesnesis in sali marsh soils 4ppl.Znvironm.
Microbiol. 22, pp. 877-=381.

¥Mah, R.A., Smiik, M.R. and 3aresi, L. 1378
o]

Studiss on zn zcetate-f{ermentary sIirzin of Methano sa-cina.

Appl. Invironm. Microtiol. 25, ppllTd- 1184,

Mountferz, D.0. 2nd Asher, R.4. 1378

Changzes in proportions of acetate and car-on dioxsde used 2s melnane
precurscors during the anaercbic digestion of bovine wasis, 4ppl,
Invirorm. Microbiol. 28, pp.648-£54.



Mountfort, D.0., Asher, R.A., Mays, Edl., Tiedje, J.M. 1980
Caroon and electron flow in mud and sandflat intertidal sediments
at Delaware Inlet, Nelscn, New Zealand. Appl.Znviromm.Microbiol.
39, Dp.586=634.

Nelson, D.R., Zeikus, J.G. 1974
Rapid metnod for the radiocisoiopic analysis of gesecus end products
of znaerobic metabolism. Appl. Microbiol. 28, pp.258-261.

Rovinson, J.A., Tiedje, J.i. 12381

Kinetics of Hy consumption in rumen fluid, euirophic late sediments
and digested sludge. Abstracts of the 1381 Annual Meeting of the
American Society for Microvbiologzy, I 45 p.94.

Smith, M.R., Zinder, S.H., Mah, R.A. 1980
Microbial methanogenesis from aceiate. Process Biochemisirty 15 (4)
pp.34-39.

Smith, P.H. 138
Studies of methanogenic bacteria in sludge. Report: (US) EPA-
600 /280093,

Ward, D.M., Olson, G.J. 1980

- Terminal processes in the anaerotic degradation of an algel-vacterizl
mat in a high-sulfate hot spring. Appl.EZnvironm.Microbiol. 40,

PP .67—74;

Winfrey, M.R., Zeikus, J.G. 1979
Anaerobic metabolism of immedizte methane precursors in lake
Mendota. Appl.Znvirorm.Microbiol. 37, pp.244-253.

Zeikus, J.G., 198
Chemical and fuel production by aznasrobic bacteriz.
Ann,Rev.Microviclogy 34, pp.423-464.

Zinder, S.H., Mah, R.A. 1979

Isolation and characterization of a thermophilic strzin of Methan
sarcing unable {o use H,-CO, for methanogenesis,
Appl.Envirorm.Microbiol. 287 pp.996-10C8.



ismocellnlose degradztion

E

In studies on various preireatimenis of lignocellulose aimed 21 making

it suiiable as substirazie for fermenzatiion,isoiopic labellinz is 2

%)

. . - - . . / - .. «
convenient iool. In the meihane/alcohol coordinzted research programme

. . . R C e 4. . L e
the coniractors should be supplied with 2 ~ C-labelled subsirate, e.2.

. s , . ; . . 4 14 .
water nyacinih. Measuring the produced 'COZ, 4CEd and other

selected intermedizies is a reliazble and comparative way of estimating

the efficiency of variocus pretreatmenis.

Some examples of the use of labelled subsirate in lignocellulose

degracation siudies:

Federle, T.¥., Vestal, J.R. 1980
Lignocellulose minerzlization by acetic lake sediments in respense %o
nutrient manipulation. Appl.Znviromm.Microbiol. 40, pp.32-39.

Backett, W.F., Comnors, W.J., Kirk, T.X., Zeikus, J.G. 1977
Microvial decomposition of synthetic Lcoizbelied lignins in nature:
Lignin diodegradation in a variety of natural mzterials. Appl.
Envirorm. Microvicl. 33, pp.43-3l.

Maccubbin, A.%., Hodson, R.E. 1980
Mineralization of detrital lignocelluloses by sal? marst sediment
micreflora. 4ppl.Znviromm.Microbiol. 40, pp.735-740.

Norris, D.M. 18 1
Degradation of ““C-labelled lignins and 40-labelled aromatic acids
by Fusarium selani. Appl.Envirornm.Microbiol. 40, pp.376-3E0.

Weinstein, D.A., Xrisnangkurs, K., Mazyfield, M.3., Gold, M.E. 1980
Metzbolism of radiclabelled 8 =guaiacyl ether-linked ligmin dimeric
compounds by Phanerochaete chrvscsperium. Appl.Znvirorm.Microbiol.
29, pp.535-340.

Yamin, 4. 1980
Cellulose metabolism by termite flagellate Trichomitoosis termosvoidis.
Appl.Enviromm.Microbiel. 29, pp.833-8€3.

t,



Uses of slurry

Tre study of the metabolism of the digestor slurry as fertilizer
in soil, as feed in animals, eIlc. will be greatly aided by *he use

. 14 15 32
isotopes, such as ~ C, ~7N, P, etc.

Some examples of this are: -

Soethling, R.S., and Alexander, M. 1979

Effect of concentraiion of organic chemicals on their biodegradatio
natural microvial communities. Appl.Envirorm. Microbiol. 37,
Dp.1211-1215,

Nexas, J.P., Klein, D.d. 1379

of

n by

Decomposition of microbial cell components in a semi-arid grass~land

soil. Appl.Envirorm. Microbiol. 38, pp.454-4£0.

TEI‘&J, R.-ﬂo, Nelson, Dod., Someos, L‘E. 1979 )
Decomposition of anaerobically digested sewage sludge as al ffected
by scil envirormental conditions. J.Envirom.Qual. 8, pp.342-347.

Metzbolism of specizl chemicals

Studies on the fate of chemical structures, e.z. aromaiic rings and
nucleotides and the production of certain compounds in the digesicr

are facilitated and often only feasible using isoiope labelling.

Literaturs:

Evans, W.C. 1977
Biochemistry of the bacterizl catabolism of aromatic compounds in

anaerovic enviromments., Nature 270, op.l7-22.

™ikushima, T., ¥ixon, J.C. 1380
inzerobic degradation of dieridines and purines by intestinzl
orzanisms. 4ppl.Inviromm.ilicreodiol. 10, DD. 244245,

Poelsirz, S.7., 1273
Degracation of iyrosine in an
in piz Zeces, Appl.znvironm.!
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Rediztion

Incuced Tuiztions of microorganisms were successiully used

o} nisms.

+
i

I

Radiation induces an enhaznced mutation rate in livin

U']
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rocuciion

"y
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H
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aniibiotics and enzymes. The microdial enzyme produciion for improved

by

iignoce:lulose degradatiion can be increased v ithe use of muianis.

Galloc, BeJ., Andreoiti, R., Roche, C., Ryu, D., Mandels, M. 1980
Cellnlase produc+tion by 2 new mutant sirzin of Trichoderma reesci
MIG 77. Proc. lst Symposium on Biotechnology in Energy Procuction and
Comnservation, Gatlingburg, Tennessee, -10-12 May 1978, E.L. Gaden (ed.),
Pupl. John Wiley & Sons, New York, pp.8%-101.

Montenecourt, B.S., Schamhart, D.E.J., Cuskey, S.M., Eveleigh, D E.
Improvements in celluiazse production by Trichoderma through mutation
and selecied breeding, Proc, 3rd. Annual Zicmass Energy SyStems
Conference, Golden, Colorado, 5=7 June 1979. XNationzl Technical
Information Service, U.S. Depa..menf of Commerce, Springfield V.A.,
USA. pp.85-89.

Weng, D.I.C., 3iocic, I., Fang E.-Y., Wang, S.-=0,

Direct microbiological conversion of cellulesic biomass to ethanol.
Proc. 3»d Anmuzl Biomass Enerzy Systems Conference, CGolden, Colorado,

;—7 June 1973. Nai.Techn.Information Service, Springfield V.A., USA.
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INTERNATIONAL ATOMIC ENERGY AGENCY

INTEROFFICE MEMORANDUM

To: DG oare 1981-04-14
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DIR-RILS } W

FROM : T, wasain/ W/Z—/\ YOUR REF,:
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Report on Travel o Manile, Pnilippines; Jakartz, Indonesiz;
SUBJECT: Bangkok, Thailand; Colombo, Sri lanka; Kuala Lumpur, Malaysia,
and Singepore from 2 to 27 February 1981

Summary A

This travel wes underteken witih 2 study team of six Jzpanese officizls
1o visit the Philippines, Indonesia, Theiland, Sri Lankz, Melaysiz and Singapore
from ¢ to 27 Pebruary 1981, in connection with the co-operation of the Japanese
Govermment with the IAEA within the framework of RCA. The purpose of this
study tour was 1o survey the present stztus and need for medical and biological
zpplications of radistion and isotopes in the RCA countries, taking inic account
<the coniribution by the Jepanese Governmeni of the new RCA project in this fielgd.

The author zlso collected information for the Agency's forthcoming
Seminzr on "Prospective lMethods of Radiation Therapy in Developing Countries”
to be held in Kyotd, Japan, from 31 August to 4 September 1981 and discussed
the programme. '
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Gerieral remerks on her observations:

hortage and superanmation of eguipment:

—
’_‘
~
n

The ecuipment Goes not suffice to itake care of the populatiion, and
morecver, the breakdown of equipment and no replacement of Co—60 source
used in redictherapy, have brought zbout an even severer shoriage.

liost of the medicel eguipment for radiaiion therapy and mclear medicine
is concenirated near the capital city and rarely in raural areas. The
geographical distribution of 1hese medical instzllations should be considered.
Tne list of the facilities for therzpy wes made by the Agency in 1976 and
ince then many new machines have been introduced in hospitals. Therefore,
1 mey be necessary io list the facilities agein and it would be useful 1o
know the disiribution of the unitis.

(2) Protlems on mainitenance and repair of electronic eguipment:

Neintenznce service znd repeir of the ecuipment is the big probler in
11 the countriec wvisited. Some of the eguipment is in bad condition anc
“ct ready for use. loreover, a long period of Time is needed for repair
eczuse South Bzet Asian countries are far awey from the mem:facturers or
]

conditions regerding high humidiity and iemperature would be desirable. It
would be important tc follow up whether the insirumeni supplied by the Agency
is suitable for the purpose as requesied, whether it is working correcily,
and whether i1 is being used.

(3) Training of medical and hezlth physicistis

Par<ticuler attention should be paid to training of mediczl physicistis
who will be responsible for the meintenznce of medical instrumenis in the
hoepital. In future, health physicistis with knowledge of radiation biology
will be needed as the institutes handling radioisotopes and the reactor in
Asian couniries increase.

(4) 1Intermztionzl exchange of senior medical doclors:

In order ic improve medicel treatment, exchange of ideas should iake place
i

between radiotiherzpists and the relevani Qcierticts. The subject on the
improvement of cencer therapy by conventional radietion could be considered

zt 2 future seminar, workshop or uhrougr the regional co—ordinated research
programme a2t well as the problems 1o be taken into account in the introduction
cf new ecuipment for radietion therapy. In this respeci, the IAEL Seminar

on Prospective Methods of Radiztion Therapy in Developing Couniries is well
Timed.

he Japanese extra-pudgetary funds
© the Zigency in commeciion with RCA.
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The auihor would like 1o express “er appreciztion and thanks to the
responcible authorities in the six couniries visited for iheir many courtesies
zné generocus hospitzliity and for the exceilen errangenents they made which
enzbled the Nission tc successfully carry out their task.

the companies which deliver ihe eguipmeni. Skilled persommel and good laboratory



APPENDIX

1. List of the Nembers of the Japanese Mission

Dr. T. Terasima, National Institute of Radiological Sciences, Chiba
Prof. K. Torizuka, Medical School, Kyoto University

Prof. G. Irie, Medical School, Hokkaido University

Dr. S. Kobayashi, National Institute of Radiological Sciences, Chibe
Mr. H. Tsuji, Shimadzu Corporation

Mr. M. Mori, Aloka Corporation

2. Institutes and Hospitals visited

The Philiooines ($-11 February)

Philippine Atomic Energy Commission (P4AEC)
Radiation Health Office, Minisiry of Health
Mekati Medicel Center
Department of Radiology and Cancer Institute
Philippine General Hospital, Universitiy of the Philippines

Indonesia (11-15 February)

Pasar Jumat Atomic EBnergy Research Cenire (PAIR BATAN) & Head Office
Bandung Atomic Enerzy Research Cenire (Pth BATAN)

Department of Health

Pertaminz Hospitel

Dr. Copto Mangunkusumo Hospital

Hasan Sadikin Hospital

Tnailand (15-18 Pebruary)

Secretary Generzl Office of Atomic Energy for Peace (AEP)
Ministry of Public Hezlth

Naiional Cancer Institute

Department of Radiolegy, Siriraj Hospitel, Mahidol University

Sri lanka (18-22 Februarv)

Atomic Energy Authority (4E2)

¥edical Research Insiitute

Nationzl Cancer Institute

Muclear Medicine Unit, University of Peradeniyas

Nalavsia (22-25 February)

The Minisiry of Science, Technology and the Environment

Tun Ismail itomic Research Centre (PUSPATI)

Minisiry of Health :

Division of Radiochemisiry, Institute of lMedical Research
Muclear liedicine Unit, Faculty of ledicine, University of Melaye
Generzl Hospital :

Singavore (25-27 February)

The Minisiry of He

1th

vj

p)

Faculty of Fedicine and WAC Immunology Research and Trazining Center
Universitiy of Singzpore
Singapore General Hospiteal
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Report Details:
1. Prnilippines

1.1. Philippine Atomic Energy Commission (PAEC)

We bad 2 joint meeting with Dr. Bazriolome and other siaffs of PAEC
and rediclogists, in which the activities in the biomedical research field
in PfZC a2nd the present sitetus of radiztion therapy and mclear medicine
in the Philippines were explained by each responsible scientisti. In the
lzvorztory of PLEC studies on breeding by radiation for better cuality, such as
increased yield, higher cisease resistance™ higher protein conteni in rice,
*cyp, mushroom, pineapple, eilc., metabolisp in living ov~anlsuv, measurement
£ Cs-137, Sr-80, I-131 in foods, quaniitiztive anelysis of trace elements
zs czrcinogens inp liver by means of neutron activetion enzlysis or atomic
ebsorption anzlysis, atiemeated vaccine of parasite of woolsheep by radiztion
are being carried cui. Furthermore, the survey of nmetural backgroungd,
meagurexents of tritium in the env1ronme“~, ané of I-131 upteke in radistion
workers are being done. The possibility of the chromesomal aberration of
huzern lymphocyte as 2 biological dosimeter in an accidential exposure is being
studied. Recently, ithe study on healtih impacis by non-mclear energy zlso
stiaried. In addition, the studies on estrous cycle of buffzalo, the analysis
of irradisted food, test of medical supplies by radiastion sterilizztion are
actively going orn through the RCL Programme. Dose stendardization ranging
froz the therapeuticzl dose to low dose region is managed by the staff in
the Secondary Standzrd Dosimetry Laborztory.

Tnere are 11 radiztion therzpy institutes in the Philippines and 8 of
thex are located near Manila. The main radiation sources are Co-60 (1000~
500C Ci) and Cs-137 therapeutical units and 2 accelerators. 4 Linac (4 MeV)
is being set up in zthe A:mnyospital. Those equipments have been registered
and contolled by the PALEC. Complaints hezve been lodged regerding the lack
T meinienance of eguipment ant shortzge of physicists who are engaged in
dosimeiry for radiotherapy and <raining of those medical physicists is urged.
Furthermore, cooperztion of clinical practice and the related research and

o

exchznge of information was requested.

O

18 miclear medicine institutions (meinly in Manilas, 2-3 in rural region)
ané 55 doctors are now engaging in this field, but there is still e shortage
manpower. € scinticameras with 3 computerized, 12 scintiscenmer and e

of

few well couniers are available for diegnosis of thyroid and liver diseazses.
issey of érug or bacterizl antigen is also being prepared. These clinicel
tests are very expencsive because of the shortege of manpower and the high
cost of the meintensnce of eguipment.

.1.2. Radiztion Eezlth Office & Cancer Centrol Centre

Tne siaff consists of Dr., Aneteric and three physicisis who were trzined
in foreign couniries, and have respeonsibility for radiztion proiectiion services,
incluéing dose calibrefion of radiztion generziors twice & yezr based on the
seconcary siandard dosimeter. Recenily, the study on the estimetion of gonedal
doce vas siaried. "

41 the Cancer Comnircl Centre the subsidia 3 noepxtal of the Ministry
of Eezlth, two linear accelerators (40 NMeV NEC and 15 ¥eV Toshibz) are now
peins set up.



1.3. Maksti Medical Centre

Two X—ray equipments for surface therapy and a2 Co-60 5000 Ci unit which

have had no supply of source since 1968 and reduced to ~1000 Ci at present,
and scinticamera with computer and whole body counter are provided for radiation
therapy and miclear medicine, respectively. The activity of radiation therapy
is quite limited and only a few patienis are ireated in z day. On the other
hand, mainly scintigram of lung, heart muscle, heart pool, liver thyroid and

v Tqy T«—upuake TSE in thyroid are now being performed and radioimmuncassay
o% prosta ic a2cid phosphatase is just being started.

l.4. PFPhilippine Generzl Hospital

This hospital is associated with the University of the Philippines and
<rzins the medical students. 10 staff are actively engeged in radization
therapy and gbout 100 patients are treated per day in combinztion with chemicals
such as bleomycine, mytomycine, 5-Bromouracil etc.  However, the old X-ray
machine (140 keV, purchased in 1946) is still being used and no facility has
been bought since 1976. Although Co-60 and Cs~137 units are provided, the
superanrmation and shoriage of therapy units is conspicuocus as compared with
the great mmber of patients requiring treziment. Cancer incidence by site
is 25% in breast and cervix and 10% in nasopharynx and oral cavity in 1979,
btut lung cancer is increasing gradually. Regisiration and follow-up of cancer
patients is still difficult because of the geographical distribution of the
many islands.

1.5. Comment: Fundamental studies related to the agriculture or indusiry

which apply radiation and isoicpes are being aciively carried ocut in the

Kaztional Institute. Medical equipments are mainly located near Manila and
shortage of radiotherapeutical units is notable in the rural region. Further-
more, equipments in the University hospital are not so well provided as those

in private hospitals, in spite of the large mumber of patients. Therefore,
shortage of mediczl equipment, especially for radiaztion therapy, is strongly
pointed out. raining of radiztion health physicists and exchange of informeation
not only in the ‘undamenﬁal medical flelds but 2lso the clinicel ones is
necessary.

2. Indonesia
2.1. Pasar Jumat Atomic Research Emergy Centre (PAIR BATAN) and Head Office

In this institute the study of food irradiztion and radiation sterilizaticn
of disposable syringes and clothes used in hespitals is being carried out
ihrough the IAEA's RCA programme using Co-60 80,000 Ci (75,000 Ci at the
present time which is sunplied from India. - The fundamenial study on radiasiion
sterilization in bacterizl spore, on chromosomal aberration and immuno response
in lymphocytes of leprz patients and other subjecis of interest in animal
science or enitomology, is being contimed in collaborztion with the Department
of Biology in the University. Receatly the laboratory was expanded and many
new facilities such as ztomic zbsorpiion, specirochemicel esnalyzers, ulira-
centrifuge, liguid chrometography, ligquid scintillation counter, et al were
endowed. However, it is a greai pity that these should be left without any
appropriate and efficient utilizetion. The training of researchers and
technicians is urgent. ' '



Dr. Baiguni, Direcior Generzl of Atomic Energy, said thet the studies
on rediztion effects should be considered as well a5 chemiczl and envirommential
research, and radiaticsn therapy is of great imporiaznce as the incidence of
maliignent tumors is increasing, and thet instituiions and hospitals are being
planned in BATAY 1o this effect. Noreover, he suggested that there should

be 2 specizlized cenire loceied in each ccuntrv in the Asian region.

The Center also has the responsibility to conirol all matiers relzied
to radiestion and isotopes in Indonesiz, including dose calibration of
radiztion generatvor for therapy as well as conircl of ragioisotopes in the
institutions and hospitels. A training course for university students handling
radioisoiopes is associzied to the Centre, and it is desired to study the
new technigues in Jepan.

!
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.2. Bandunz Atomic Energy Research Cenmtre (PPTN)

The siaff 2re engeging in the works of personnel moniioring, measurement
of environmentzl radiocactivity, development of TLD, neuiron diffraction, eic.
Tne most imporieni project is the production and developmeni of radioisotopes
produced from their own reacior in Bandung, and those shori-lived isotopes
(40-198, I-131, P-32 Tc-90m, etc.) are zlready made and supplied to four
hospitals ir Indonesia. In addition, the effectis of these radicisotopes on
physiological function and quality control are being actively siudied. To
prepare, handle and manage the radioisoiopes for dizgnostic purposes, an advanced
trzining course for radiopharmacisis is sirongly requested.

2.3, Ministry of Health :

b short visit wes made to the Ministry of Health for discussion on general
aspects. A razdiesiion therapy institution is presently only to be found in
9 hospitals, in which eliogether 10 radiotherazpistis are working. It is aimed
1o have 40 central hospitals with a2 rediation therapy department in each

province. The equipment has already been ordered but the sunnlv cf racdiotherapists

will be & great blow at the present time, even though there are 11 public
and 19 privete medical schools and 2 technical schools fo. training of radiology
technicians and radiographers.

2.4. Pertemine Hospital (Jakartz)

Tnis hospitel is supervised by the Indonesian 0il Company. The Kuclear
Yiedicine Department was esteblished in 1972 and comprises 3 mediczl doctors
and 3 techricians and is provided with a scinticamerz {impossible 1o break
down 2t this time) and 2 scintiscanner. In vivo I-131 up-take in thyroid,
scintigraph of liver and thyroid, and in vitro Ty, T3 TSE etc. measure 3C cases
per week. '

2.5, " Cipto Mediczl Centre (Jakariz)

The hospitel is the greaziest radiclogy instituiion in Indonesie, consisiing
of & staff of 20 and 20 trazinees. At the present time, the main force is &
25-vear old Co-bC therapy machine (3 times renewel of sources) and more than



120 patienis are ireated for 12 hours in 2 day by = combinztion treaiment

of chemotherapy and radistion. The hospitel will be enlarged within two
years and will be equipped with 2 Linacs with simulator. The cancer incidence
of breast, uterus and nasopharynx is high, and the follow-up is below 10%.

Dr. G. Ilyas, Director of the Radiology Department, emphasized that they

have had severe problems with the maintenace of radictherapy equipments and
<hat there is 2 serious shortage of radiotherapists with a steep increase of
Co-60 or Cs-=137 unit for therapy in each province.

2.6. Hasan Sadikin Hospital (Bandung)

The Radiation Therapy Section is small (2 radioiherapists and a junior
staff of 2-3 technicians) but functionzlly working. A4 new radiation therapy
Puilding is being constructed now and after completion the central system
will be introduced. The difficulty of obiazining scientific jourmals was siressed.

X-rzy conventional therapy and internal radiotherapy by radium needles
is carried ocut in combination with chemotherapy. Trials of hypoxic sensitizers
nave just started. In this hospitzl, cancer of breast and uterus is quite
high in frequency, but the follow-up of cancer patients is about 30%.

2.7. Comment: It should be noted that Indonesia is actually producing
radiopharmaceuticel isotopes for medical use on its own. Facilities for
radiation therapy and muclear mecdicine are mainly located in Jakarta and
regerding the regional distribuiion the establishment of such facilities in
Tural regions is being planmed. With the increase of these facilities, there
are not enough radiotherapists, mediczal physicists or radiopharmacists.
Treining of specialists is urgent.

3. Thailand
3.1. Office of Atomic Energy for Peace (OLEP)

OAEP has an established system for development of research study even
though the scale is not so large. Radioisotopes of I-131, Tc-9%m etc., which
are mainly produced by the reactor here are supplied to miclear institutions.
Stadies on radiation sterilization of medical supplies, fish, fruits, etc.
zre being carried out using 50,000 Ci Co-b60 X-rzy source. The Office is
responsible for conirelling all radioisctopes not only to be produced in the
lzboratory but zlso imported from oiher countries., In future, the new Medical
Research Centre will be provided witih radiation therzpy and miclear medicine
sections under the auspices of the CAEF. t 1s planned o expand the Mediczal d
Fzculty of the Chiang ¥ai University and substantizl technical assistance
and advice is expected from the IAEA,

2.2. Minisiry of Public Health

The general views on public health were discussed. The Agency is
responsible for providing radiation proteciion services and engages in the
dose calibraztion of X-ray generztor and Co-60 facility in 21l hospitals every
six months. They desire to iniroduce the computer for rationzlization of their
tusiness but there are financial and fechnical difficulties for wnich outside
assistance is expected.



Rediation therapy in Thailand already staried 60 years ago using
iherapeutical X-ray machine. Rz needles were used for therapy of gynecological
ztients in 1934. At present 26 hospiieals and instituies azre engaging in
rediztion therapy. While the total mumber of radiologisis is about 100,
there are only 20-30 radiotherzpists. Cancer patients come to the hospiztal
in Bangkok from verious districis for radiztion Ireatment because of the lack
of facility in rural regions. However, they musi wait for 2 long time to be
<rezied due to the shoriage of eguipment. Cancer mortality in Theilznd is
liver, lung and nasopharyny in man; cervix, lung and liver in woman. The
high incidence of liver cancer might be interpreted by liver virus (B type)
efretoxin in pearmmt andé corn, and some parasiies. Follow-up afier radiation
inherapy of cancer is about 40% on an average but 90% for govermment employees
because of the advancemeni of the soclal worker system.

'

There are 10 mclear medicine institutes (3 in Bangkok), in 5 of which
cozputer tomography 1s now working.

W

. Xetionzl Cancer Instituze

L

:

Tne Department of Rediology consistis of 7 medical doctors (3 diagnosticianms,
therapists and 1 mclear medicine). The big problem is the meintenznce of
The therzpeuticel unitis,

The rediation therapy unit comprises 3 therepisis, 5 techmicians and 3
poysicisis and has 2 Co-60 6000 Ci therzpy units (one is 10 years old, 1500 Ci
at the preseni time), Linac (4 MeV) under repair, one X-ray machine for deep
therepy is now being set up, and 37.5 mCi redium needlee/fube. As =z special
mention, there are 4 special sickrooms with radiztion shield for radium treazted
petients, and a radium siorage room and operaticn room are directly adjoining.
It seems 1o be quite functional. The follow-up of cancer patients afier
treziment is about 80%.

There are 4 itechnicians and 1 doctor in the mclear medicine unit, and
guipment such as scinticeamera, sciniiscanner, scintilation counter, thyroid
p-iteke equipment, curiemeter, 2 well counters, ultrasonic diagnosiic equipment,
Dizgnosgis using radioisoiopes is esiablished. 1 is expecied to execute

zn for the aggrandizement of well trained staff.

H )
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In the Research Division of this Institute studies are going on regarding
(1)izmunological studies on cervic carcinome virus; (2) AFP survey of the population
with H*gh risk of hepatoma; (3) chemical carcinogens in food such as nmitrate
compounds; (4) enticancer property in the mediczl plans in Thailand. Only

ten staff ;re engeged in the research, which has just siarted.

Sirirzj Hospital belongs to the Faculiy of ledicine of Mehidol University
and i¢ the tiggest and oﬂdest one in Theiland., 41 preseni, Professcr Romsail
e ixn ch‘*ge of the Rad. logy De***umenu, which is 1ﬂvclveu in radistion

the Radiotherzpy Section, © radiotherespists, 6 technicians and 2
:bvsicists are eng ¢ from 6:30 am to 5:00 pm in the treatment of many paiients.
gage T Y T
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The following ecquipment is furnished: 30-years—old 50 keV X-rays for surface
therapy; 100 keV Z-rays for intracavitary therapy; 8-years-—old 200 keV X-rays
for deep therapy; 4500 Ci (8 years old) and 1400 Ci (13 years old) Co=60

unit for only research and training; 1 Ci radium needles and 4 special beds;

and 12,000 Ci Co-60 units are now being set up. Nevertheless, there is only

1 deep therapy machine operaiing at presenit. They are eazgerly expecting

more new equipment, especiallyl eV Limac for study. The siaff members are
working with ambition and carrying outl radiation therapy combined with chemicals
such as bleomycine, chelate agenis and antibiotics.

In the miclear medicine sections, 4 mediczl dociors and 13 technicians
ere working., The facilities for mclear medicine are well—equipped and 2
great rumber of petients. are being tqgated. Prof. Romsai has been involved
in the study of endemic goiire and ion deficiency anemiaz with high frequency
incidence in Thailand since 1958. He has succeeded in the analysis and
treatment of those using muclear technigues.

Prof. Netth, Rector of the Faouliy of Medicine, is studying the aiiemated
vaccine of Dencue virus and oihers by radietion. He zlso informed us that
as one of the programmes in the Mahidol University, the Bio-mediczl Engineering
Schoel has been established to train the specialists for mzintenance of medical
equipment, thereby the bases of medical research will be strongly supported.

3.5. Comment: Nuclear medicine in Thailand is generally of 2 high level

and well-equipped, being well worth the efforts of the TAEA - during 20 years
. 2s compared with other couniries in South Easi Asia. On the other hand,
there is the possibility of further improvement of radiotherapy with respect
fo more well trained radiotherapists.

4. Sri Lank=
4.1. Atomic Energy Authority (2E4)

There are only 11 radioclogisits in Sri Lanka, 7 X~ray diagnosticians,
3 radioctherapists and 1 muiclear medicist. AEA plans to establish a2 Beacior
Centre to be provided with a 200 MW rezcior and a2 muclezr medicine laboratory
in the Medical Research Imstitute, which will be started soon with the technical
essistance of the IAEA. Cancer therapy is an important and urgent problem
to be solved in medicine.

4.2, Medical Research Institute

The Institute consists of & general Division including Parasitology,
Entomology, Biochemistry, Pathology, etc. The equipment znd installed apparatus
are old and not in good condition, though the essential equipment such as
bzlancer, cenirifuge and disiilled water equipment is there. The equipment
for the Laboratory of Nuclear Medicine (multiprobe scintillation counter and
well counter) was boughi with the financial support of the IAR4, The services
of an expert are awaited. However, ihe seitiing up cf the machine should not
be done until the room condition is consclidated, because these deliceie
machines are requesied for the control of temperature and humidity. After
the setting up, I-131 uptake of thyroid in vivo, and T,, Ty in vitro test,
radioimmuncassey of ¥FSH, LH, prolaciin and progestron i1s planned to be measured.

At

L0



4.3, National Cancer Institute

Rzdiztion therapy started in 1959 and ai presenti 3 radiotherzpists,
7 technicians and 1 physicist are engeging in therapy using 2 Co-60 5000Ci
units (1674 and 1979) and 1 Co-60 6000 Ci (1979). 250 keV X-ray machine
for cdeep therapy does not work. The staff serves in 3 shifits in a day from
early morning until mid-mighi. 4s there is no standard dosimeter in Sri
Lanka, Gosimetry is performed by Boldwin-Farmer and Pnillips dosimeter.
Cozbinstion therapy of radiation and chemicals such as Bleomycine are being
carried out. The mein cancer is oral, cervic, btreast, leukemiaz and lymphome,
in order.

In the Muclear Nedicine Depariment there is & scintiscanner and a
scintillation counier, bui no specialist. Thyroid uptiake by I-131 eand Te-9%m
zre measured. 4 service for the supply and measurement of film bades is being
done irn this hospital.

4.4, Tuclezr lMedicine Uni<t in University of Peradeniye

Thie insitituiion has only one radioisoiope centre for medical application
it hes been pla; ng an importeni anc leading role in the programme in
Lenkzs. The uniti wes initieted by the Technicel Assistance of the Iz,
ck centimes ic help till now. A4n automatic gamme counier which was

loped by the Agency as a protoiype instrumeni for use in developing countries,
is 2cti ively working. The samples are mailed everywhere in Sri Lanka but the
radioisctopes are only supplied every one or two months., If the timing of the
radioisotopes imported and of the samples sent is not consistent, it is very
gifficult to apply the anzlytical results to be of use for ireztmeni of the
peiient, beczuse the patient had already gone back to his home in 2 rarel region.
Therefore, not only an increase in the mumber of such cenires but also =
regular supply of radiocisoiopes is necessary. Furthermore, sample tubes are
used repeatedly because of the tight budgei, which might cause the high
contaminztion in the laboratory. TFor checking of contamination a survey meier
should be insialled.

4.5, Comment: The Agency hes promoted the application of racioisoiopes in
rmclear medicine and its effort has proved rewarding. Nevertheless, there is
2 grezt shortage of eguipment and man power, including medical dociors and
mediczl physicians in this field as well as of radiziion therapisis.

5.1, HMinistry of Science, Technology and the Environmenti

Ve visited the Ministry and had short dlacu551on= vith the officials there.
Ye were informed thai the research reacior (1 13) is now being constructed
and envircnmenial monitoring of this arez and every other arez in FKelaysis
s being done. At the present time the Minisiry cf %ealt“ ig in cherge of

doee standerdizetion of rediztion and filn badges are sent ic Austrzlis for
measurement of an exposed dose, but the PISPATI will taxe This over in the
neer future.

5.2. Tan Ismeil Atomic Research Cenire (PUSPATI)

FUSPATI wes esizblished for the promoiion znd development of the application
clear science and technology for peaceful purposes in 12979. The Cenire



is located in the Bangi Foresi Reserve about 32 kilcometers from Kuala Lumpur.

We were given a chance to see the research reactor site under construction
which is expected to be in operaztion by the end of this year or early in 1982.
And then we visited the Office of PUSPATI and had 2 meeting. The major
activities of the Centre are as follows: (1) 1o conduct %raining courses in
application of radioisotopes and radiaiion, miclear instrumentation, radiclogical
protection and hezlth physics; (2) to undertake research and development in
miclear science and technology in medicine, indusiry, agriculture, hydrology
and envirommental research; (3) to produce some short-ani-medium-lived radio-
isotopes for use in hospitals, research instiftutions, institutions of higher
learning and the industrial sector; (4) o promote and provide techmical
assistance 1o research ﬂn=t1+u tions and industries on the applicetion of miclear
techniques in their activities. The plamning and comstruction of the Centre

has been done with the assistance of the ILEA, especizlly in the areas of
project planning, building design, reacior sysiem selection, preparztion of

the safety analysis and the pre-operaitionzl environmental surveillance.

Particular emphasis in the discussions was on the emergency monitoring
and radiztion exposed accidenis and related problems, request for training of
staff handling radioisotopes and the difficulties with maintenance and repa;*
of equipment which will likely occur in future.

5.3. Ministry of Health

Statistical analysis of illness staried two years z2go and the data is
accumilating. The life expectancy of 2 male and a female is 64 and 66 years,
respectively. Now the foundation of medical institutes are planned as the
incidence of cancer increases with the prolongation of life. However, it is
foreseen that the supply of medical staff, especially racdiotherapists and
medical physicists, will not be able to keep up with an increase of institutes.
Posterzge of these staff is an urgent problem. )

Cooperative work in Asien couniries wes discussed on protocol for
fractionation in radiotherapy of cancer and combinztion of radiation and chemo-
therapy, etc. and personnel exchange of seﬁlor medical scientists. The holding

«

of a seminar or workshop is reguested.

5.4. Division of Radiochemistry, Institute for Mediczl Research

The Institute, founded in 1900 to tackle the problem of iropical diseases
prevalent at the time, contimes, a2s in the past, to serve as the Research
Institute of the Ministry of &oaitn, Melaysia., In addition 1o this, specialized
dizgnostic and consuliative services, produciion of vaccines, training in
laeboratory medicine at graduate, undergraduasie and professionzl levels 1o meet
the national needs are provided.

The Division of Rediochemisiry wes established in 1870 and 2 biochemisis
anag 5 technicians are engaged in diazgnostic service of in viiro tesi such as
TB’ Ta and TSE, etc. cn about 10,000 sazzmples per year seni from all over the

ountiry. Thne laborziory is D*OVﬂded with an autowell counter, HP41C with
prlnter, licuid scintillztion counter, eic. The work is carried out in collzho-
ration with WHO, and <the quality con‘trol of hormones in radicimmuncessay is
prepared under &he WEO programme,
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The problem is the transportation of the samples. The considerable
mumber of demands for these samples from the rural areas makes it impossible
for the small stalf 1o test themr in the limited time. Therefore, this mey
be resolved by an increase of regional cenires in various districts,

5.5. Uriversity of lialeye

-

We visited the Department of Nuclear Medicine Uni< which is engeaged in
the diagnostic services of radioimminozassay, T4, T,, TSH and check of Au
entigen for blood transfusion as well as sciniiscafining of thyroid, liver
and orein., The laboretory consisis of 1 mclear medicine practitioner, 2
physicists and 4 techniciens and facilities of an auiowell (EP 41C without
printer), scintiscanmer with single head, and z modest computer iomography
vinich is peing set up. The difficulty of maintenance of ithese eguipments
ané <he high price of kits for racicimmunoassay prevents the expansion of
praciical use in the future.

n the Radiology Seciion only 2 radiologists are engaged in X-ray
diegnosis and there is no therapeutical activity.

5.6. Genersl Hospitel

In the meeting with Dr. Hussain Abcéul Ghani, Director of the General
Hespitel, the members of the mission were informed thet there are 2 medical
schocls associzted vith the University and 1 fraining school for only radiestion
physicisis, and 2 third medical school is plammed in Kotzbal 200 miles north
of Knele Lumpur. In this country there is no sysiex for <rzining of specizlists
in each medical field ner for awarding degrees; =2all mediczl docters, therefore,
are trazined in U.K., Canade or Ausiralia. In this wey further expansion and
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enrichment of the medical institutes is progressing.

The Radiclogy Department in this hospitel hes only 1 institute of
radistion therepy and 1 of 2 institutles of miclear medicine in Maleysie. 1In
the Radiation Therapy Unit, 6 well gqualified radistion therapists, & physicists,
1 engineer, 8-10 therapeutic fechnicians and & workshop technicians are
involved in radistion therapy using Cs~137 3000 Ci in 1973, 3 Linacs (two
€ 17eV Phillips in 1968 and one 6 FeV Mevairon in 1980), Beiziron (43 MNeV Siemens)
only used¢ for therapy by electron, 2 X-ray machines for superficial tiherapy,
and about 2 grammes of radium. During the year 5000 new cases are irezied
and 150,000 filme are used. The incidence of cancer in buccal cavity is 20%,
cervix uteri, breasi, laryn:t neoplasms is 10% each, and lung cancer is increasing.
Tarly cervix cancer is ireated mainly by radistion. 60% of the patients can
. be followed up. EHowever, the shortage of radiation therzpists and egquipment
in releiion to the mupber of petients must be pointed out.

It is surprising that? there are no miclear medicine practitioners in
Falaysiez, and that the few existing radiotherapistis are elso engaged in the
dizgnosis of miclear medicine. The following eguipment is availeble:

2 scenmers wiih 1 head, 1 scinticameraz and 1 autowell counter, in viiro test
(T3y T, and TSE) end in wvive test (ihyroid, liver, brain, bone using Cr-51,
Se=C5, Sr-85, Tc-00m. TUlirascund dizgnosiic eguipment and 2 computer tomography
2re now cperaiing and 1 more CT will be set up socn.

5.7. Corments: The mumber of nhospitals with radiclogy including mclear
medicine is limited to only one or iwo., Iven if these insiitutions are well~-
eguipped and well-staffed, there is no relation 1o ihe populaiion andé aresz
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of this country. Furthermore, along with the comstruction of the research
reactor there will be an increase in health physicists. The Malaysian
Govermment might find i1 feasible %o found or expand a hospital or institute
on its own initiative; mnevertheless, technical assistance is recuesied.
Treining of scientists in 2ll fields which are engaged in applications of
radiztion and isotopes, health physicists and medical physicists and medical
doctors will be a big problem.

€. Singepore

6.1. Ministry of Health

The meeting focussed on the genmeral problems of radiztion health physics.
The only radiztion therapy institute is in the General Hospital. 4 school
fer rediographers hes been founded and z muclear medicine uniti has recently
been initiated. The cancer patienits from neighbouring countries make up
approximately 10% of all the patients. The follow-up of patienmts in 1950 was
60%, but now it is roughly 100% except for the foreign pat;enuu, because all’
the people are registered by computer. The life expectancy is 65 for man and
70 for woman. Lung cancer is increasing. The iniroduction of a2 minicyclotron
for the production of short-lived radioisotopes will be considered in future.

Waste management of radioisoiopes will be an important problem because
Singepore is 2 smell island., They are now stored in trunks.

6.2. University of Singzpore

Due fo the very limited time available i1 wes not possible to visit the
laborztiories and only a meeting was held. Tundamental medical research is
being very actively carried out on 2 wide scale. Research is well supported
by funds from the University, WHO, the China Medical Board, the Wellcome Trust,
et al.

In the Biochemisiry Depariment research projects are going on in collaboration
th clinicians, with specizl regard to proiein metabolism in liver cancer, o
Vitamin A and caroiene level in lung cancer, blood gesirin levels in patients
vwith duodenal ulcers, and the vitemin E stetus of the Singzpore polulation, etc.
order to clarify these subjecis, & mumber of suitable radioisotopes for

ach purpose, such as tritium thymidine and sodium iodine are utilized. -
solation of chromosomes and chromoscmal aberrations after irradiestion are zalso
udied. Research on radiztion biology has not been done yet.
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In the Microviology Depariment metebolism of malariz and filaria i
vitro culture are being studied using radicimmunocasseay methods.

-

In Social Mecdicine and Public Health, industrial health, traffic accidents
cccupaiional healtih hezards of firemen, relazlorship of hepatitis B carrier
status and the developmeni of hepziomas, eic. are being studied.

The WHO Immunology Research and Training Centre belongs to the Faculty
of Medicine, University of Singepore, and studies on ELA associations wiih
thyrotoxicosis, diabetes mellifus, thyroiditis, thyphoid carriers, rheumatic



heart disease, etc. are being carried out. Furiher work has been underiaken
on immnogenetics and immunclogy of filariasis, chronic hepatitis and other
liver diseases. 4s an interesiing rhenomenon, the incidence of “a opharyngeal
carcinomz (WPC) is quite high among the Chinese and Chinese-rzlated peoples
compared to other popuﬁatﬁons of the world. The elioclogy of i L &
ig now being studied on the geneiic, virologic and envircrmental
such as c;“Clnoge“, nitrosazmine or aflatoxin  The institute is
contributing to promote the research Programmes on tropical diseases, to teach
“echnigues of cellular immunology and To train the Fellows at the local
training centre of WHO.

Thies research is of & very high level and is published in the authorized

6.3. Singepcre General Hospital

The Deperiment of Rediotherapy wes established in 1968 znd 5 therapists,
p\yswcists, 2 compuier specieslisis and 23 technicians are now engeging in
2diotherepy and mclear medicine. The radietion therapy unit is quite well
orgaenized and well—equipped. It has three Co-60 units, C<-737 un;ts, three
Linac Mevatrons (20 MeV), X-ray machines for deep and super 2l therapy,
and one gramme Rz, and as an associsted eguipmeni, iwo =¢mulauo-~. Free air
chezber, TLD and 3 thimble chambers are be'ng used For dosimeiry and film
badge service in Singepore is given in this laboraiory.
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The incidence of cancer is in buccal ceviiy, uterus, breast and pherynz,
and rediotherapy combined with chemicals or hyperthermiz is being considered.
The radistion therapy treeiment for each patient is now developing to be
achieved by means of <the computer programme. OCnly 2 medical doctors and 3
techniclians are invelved in mclear medicine 2% present and 2 scinticamera
and scamner are provided. However, the section will be expanded after moving
To the new bullding which is now under constiruciion. £ parti of the Redio-~
therapy Depariment hes already moved znd medical examinations and trezaiment
nave partizlly begun. The muclear medicine laboraiory is also well estzblished
and provided with 12 fanks holéding 400 gallons for siorage of radiocactive

£.4. Commenis: Singepore hes the best radiztion therapy facilifies as compzared
7ith the best in developing countries in South Dazsi Asis., TFundemeniel medicel
and tiological research is aciively geing on and moreover radiestion biology
should be undertaker for arn improvementi of radiaticrn therapy.






