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WORKING PA:t'ERS 
FOR 

THE THIRD WORKING GROUP MEETING OF THE RCA MEMBER STATES 

2l MAY - 27 MAY 1981 
JAKARTA, INDONESIA 





CON TEN T S 
= 

1. Provisional Agenda of the Meeting 

2. 1981 RCA Action Plan 

3. RCA Digest, Issue No. 5 

. 4. Proposal: Establishment of a Regional Nuclear Emergency 

Assistance Centre in Asia and Far East 

5. Evaluation Reports on Current Regional Cooperative Research Projects 

6. Meeting Reports on Current Projects 

"7. Report on the Japanese Survey Mission of the Iv1edical and Biological 

Application of Radiation and Radioisotopes 

8. miDP Revised Proposal for the RCA Project on Industrial Applications 

of Isotopes and Radiation Technology (under separate cover) 





PROVISIONAL AGENDA 

THIRD vlORKING GROUP MEETING OF REPRESENTATIVES 

OF RCA MEMBER STATES 

Thursday, 21 May 

11:00 - 12:00 

14:00 - 14:30 

14:30 - 16:30 

Friday", 22 May 

10:00 - 12:00 

14:00 - 16:30 

J~KARTA, 21 ~~y - 27 MAY 1981 

Opening Ceremonies 

Election of Chairman 

Ado?tion of Agenda 

I. Report of the Advisory Meeting on 
Non-Destructive Testing Regional Certification 

II. RCA Action Plan for 1981 

III. Present Status and Future Actions of 
the DIIDP RCA Proj ect on Industrial 
Applications of Isotopes and Radiation 
Technology 

IV. Revised UI\TDP Industrial Proj ect 

IV. 

Sub-Project 1 

Sub-Project 2 

Lunch 

Continued 

Sub-Project 3 

Tracer Technology 
in Industry 

Non-Destructive Testing 

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 
c) Mineral exploration, mining 

and processing 

Sub-Project 5 Nuclear Instrument Maintenance 

. / ... 





I>1onday, 25 May 

10:00 - 12:00 

14:00 - 16:30 

Tuesday, 26 May 

10:00 - 12:00 

14:00 - 17:00 

Wednesday, 27 May 

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

a) New Proposals 
b) Improvement of Grain Leg~~e Production 
c) Food Irradiation 
d) Improving Domestic Buffalo Production 

Lunch 

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 a small 
separate group and reported to the participants 
of the Meeting 

VI. Other Matters 

Lunch 

Visit of the Centre for the 
Application of Isotopes and Radiation 

VII. Acceptance of Final Report 

Closing Remarks 

Adjournment 
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TO: 

FROM: 

lHTERNATIO~;\L A TO!;'}C ENE.RGY AGENCY 

Tne Director General 

H. Zifferero 
DDG-RI 

OATE 8 Janu~-y 1981 

OUR REF",: 

YOUR R£F" .• : 

SUGJECi: J.Se:!.. RCA Ac:tion ?1z....'"1 

Attached for yOU!" ~?:?!'oval is ~ne recc:::=e:1ded 1981 ?CA t.ction Plz.n 
in the ~~~~~t of U3S2,671,108 (Re~. ~ab1e I). Current a~~ ?l~~ned ?~rticip~tion 
in individual Projects ·DY l'le:1Der States is S~O· ... T.L in Table II. 

Of the plan~ed bu~get D8$2,185,100 is projected as first year costs 
under the propos ec.. Vi·ill? Proposal :0:' As ia anc. the ?ac i fi C 0:1 Ir:.d1.ls tri2.1 
Applicatio:ls of Isotopes ar.d ~2.:ii2.ti.cn ':'ec!1'!1clogy. 

An a=o~'"1t of 'JS$466, 000 ;·;-:'11 be req~i:-e~ ir. 1981 for rese2.:'ch cont-:-z-ct:: 
a:ld Proj~~t =evi.e·.r :leeti:-~g3. T!'lis ~ou::t ccm?2.:'es to tne 193::· cst::'1s.ted. ·:csts 
of US$llOl,200. 

The distribl1tion of 1980 esti:::ated. costs is as :'0110;.;s: 

1. Regci2.r- .~ge~c:r R~sea:--~~~ C.:;:;t ro..ct 
Budget fo!" RC:.~. 

A. 
B. Othe:-

USS120,200 
100,000 

A. CO:1tri·Du~ iO:1 Goyer:-.:.::en':; of At:strali.a US·SJ.C5, 000 
B. Contributi0~ Gover::r~ent of 0c..?an 76, OOCI 

: ... -." - : .. :. ... ~ 

'\ .. - ~ ....... _ .... 

US$22C ,2'SO 
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For 1981 the reco~~e~ded allocation of f~~ds for research co~t~acts 
and Project meetings is as fol1ovs: 

1. Regular Agency Research Contract Budget 
A. Department of Research and Isotopes 
B. Other 

2. RCA Hezoer States Contributions 
A. GoverTh~ent of Australia 
B. Goverr~ent of Japan 
C. Transfer from 1979 Contributions 

US$185,OQO 
100·,000 

US$105,OOO 
80,000 
16,000 

U8$285,000 
/ 

U8$201,OOO 

The fiscal planning for 1981 is based upon your contin1:i:l.g approval of 
an allocation of US$lOO, 000 to riCJi.. for research cont::~act purpos es from Agency' 
resources other than those of ~he ~en~rt~ent of Resea=ch and Isotones. !n 
consideration of this it is proposed- to allocate USS185,OOO frc~ the DepartDe~t's 
1981 research contract :lli~ds ~ong its three Div~sions as follo~s: 

Food and .A.gricu1ture 
Life Sciences 
Research and Laboratories 

US$10o,085 
76,590 

8)325 

Tl"le Goyerr.::ent of Australia lS expected to r:.~1.:e a contri-c'.1tion of 
US$105,OOO to support RCA projects in 1981 fiscal ye~r. The f~~~ ~~11 be 
used pri;narily to s:lpport the Regional Co-operative ?esearch ?roject on Isotope 
Applications to Hydrologj" and Sec..ine:c~ology. 

The Govern~ent of Japan bas inc1~ced in the national bu~get for 1981 
an ai'nO'.1-"1t of US$30, 000. T;~e ::aj 0::- ::;·e.::-t of the planned. 1981 cc~~t:'"': ·outicn ·v;rill 
be used to s"..lpport the ReGiorlal Cc-o?erat i ve Re~ ea:ocf.:. ?::-oj ect 0:: :':0·:, Ir::-e.:lia": ion '! 
v7i th uS$16, 000 f::-o!:} the 1979 cc::tri buti O:J being appli ed to the :::.:c1ear Ins:.rt=-e::t 
Maintenance Project. Indications are that a separate budget re~~est bas bee~ 
subrni tted to the ~'finistry of ?ina~ce as ?a::-t o~ ... the 1931 natic::E-l 'o'..".c.get in 
support of a ::-eq:u.ested cont::-ibution by Japa.:l of uS$267, 200 to ~::'e l-::D? prcj ec-:' 
discussed. 'beloi·i. 

A revised 't}~!!l? proposal entitled. !1?egio!18.1 ~o.ject fo::- _~sia and the 
Pacific (RCA) on In6.ustrial .::'.::;,?l:'cs.:.ior:.s 0:" :sotopes and Radis.'"::::'o::: :e2hn01o~7~1 
-..'i.ll be su·o~i tted to D:D? ~y the I.;, .. ~t .. 0:1 1 ?eoruc..r:\r :'931. The ;·~~:=·osel re~llcs-:S 
ft:.nding f=-crn UI8P 0:-' uS$6,875,032 2.:1c. ccnt:ri"o:J.tiorJ.3 :'-'::,=r: ?C.4. :,:e=."::er StE..tes 0:' 

US$5,103,075 for a tota2. projec":. cost ove:- 5 yea::-s of 'US$11,933)2.07. ?hE: 
planned start-up c2.te for t:.le pro.j ect is 1981. The 1931 U:"TD? ::r-:j ect e:.::?erd.i -:~.:?es 
are estL~ated at ~S$2,185)lOO. 

Ne~ RCA Regional Co-operative Research Project Proposals on ~ie 
f1Evalu2.ti~:1 OI~ !y:~tant Stocl:s :c,~ Se::ti-D-'N-2.::-:f ?la::t II~-;'e as C~C2= =·~~cji::g ~(:;.t=::-i::.lE 

.,. ... ..,..."" ...... -: .::..:.--"!"'" 
:,;-- \"';'-' -, .... \"'-

---~.~-..... ..:....:------ . .,,---- .... ~ ... 





TITLB. 

L~P I~du$t~ial Isotopes 
~d R~i~tion Project 

Reb' ?roj. for Use or Induce~ 
1> ~lrt~tions for l::!lproYe.ment of 

G~ai~ Le~J:e ?roduc~ioD 

Reg. ?roj. on Food lrra~ation 

Re,:;. P:!"cj. for I=l?ro ... -i:-~s 
Dc~estic ~~~:~c ~oiuction 

Using iiuclear '?ecl"'..r.iques 

(\ Proj. 00 l'\edical Supply 
~-;-:::rili 2a t ion 

Reg. ?roj. on Eeultn Related 
~viro~~ental R~sea:!"ch 

Reg,. P:!"oje<:t for N\:.cleal' 
Instr.!..'I',ent Haintenance 

Reg. ?raj. for Neutron 
Scattering 

Reg. ?roj. on !sotC?~ 
A?plica~ions t~ Rldrology 
and Se~ioentology 

".Beg. Proj. on Bio~.:!s from 
J~ic~ltural Residue 

~e~; Proj. on Evaluation of 
Hutant Stocks for Se::.i-:r.·arf 
P~!l...!1";. ':':,rpe as Cross 3reeong 
!-iate:-ial.s in Rice 

T~ble !_ 

1981 R~A ;,C::O!i P:""!':; 

Estimated t::osts 

1981 1980 ~ctal Costs 
Technical ~oject 3cs. Contracts Res. Contracts ?roj. J·!tg;. Sub-Tote.1. 

Officer and Proj. Htg. 

E. Fo ... ler $386,000 

J.... P'..ic:ke. $ 47.500 $'34,000 81,500 

P. Loa..b.a.re.nu 76,000 60,000 20,000 

B. YOU!l.g 50,200 50.700 20,.000 70,700 

R. Mu.kherjee 51,000 ;5,000 

H. H'Ba:t:u 20,000 28,000 44.,000 

P. Vulst.er 47.500 115,000 8,500 

J. Do1nic:ar 23,000 1.2,700 ~2,700 

B. Payne 105,300 85.000 20,000 105,.000
4

) 

. R.Kokke ," ·'.to . 

'- 3,600 

TC"TAL.s : 

1902-1955 

2J.9,oeO 

51.000 

159.500 

230 ,oeo 

150,OC'O 

' 
.... '-0 ...... ,,5)) L .V'..JV 

12,000 

1) Toe 1981 planned level ct f~"ldi,"?s by lJ-:ro? c~ $1 ,lL7 ,3;0 is cOl:tbgent upon the ner.. St3g~ :-evie'~' !:!eeting, 18-19.::"2.eO,;i~ .. : J.": 
IDc1voesia ($550, C:'8), J a:;~.!1 (~2J~. 600) e.:.:i Tna.:lc:.:i ($:2: .:50) are ex;:ec:ed to s:;.?~:-t ,;r.e l.:-:ii)F ?TC.~ ect. 

2) The Goven".=ler:t of Jape-."l has ::.~c.e a cont:-ic-..:tion o~ S76,cOO i!'l ::;30. 1'; rec;, ... es~s in its natic::!;l ":',::";~t for 1901 ~30.0(j0 
to support the Feoi Irradia~icr. ?:-oj~ct. 7!'le C~v~rn=ent 0: Jap~~ ~~ll contin~e to sup?Crt RCA in l;:2 at the ~a=e level. 

3) In 1979. the J~.~a:.,:,:;e contrib"tion to this project, inti:,: ~Ci.ll"lt of ~16,00C, ... "hieb h:::.s ::ot b-:en o"::l:!.gated, ... il1 be usee.. 
The reoaining $37,5,)0 .'ill 'De ,e~uired fro::! the A;;cncy-' s reglG.ar Researc:' C';:l.tract. Budget. 

~) 'rne Gove;!'..=!er.t. o~ Au.strali~ h:.,s ::~de co:'\t,i·~:;.t.ions ir: the ~isc:ll ye~rs 1979-1950 totalling $22,2,S:·0 e.!l~ is e;q.::~c~e'.! 
to ~Me· a C'o:1~rib"..ltio:l of $105.,C·:;0 in 1931 
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Issue No.5 

RCA DIGEST 

1 _~RIL 1980 - 30 APRIL 1981 

9TH 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 ?-leeting was formally opened by 

Prof. H. Kakihana, Deputy Director General, Department of Research and 

Isotopes, and chaired by VIT. Z. Bartolome, a Representative of the 

Philippines. 

The Meeting was attended by 19 Representatives from 11 Member 

States, the Deputy Director General 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 lAEA 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/9. 

One new Project Proposal on !lEvaluation of Mutant Stocks for Semi-dwarf 

Plant Type as Cross Breeding Materials in Rice tt was recommended to be 

initiated as soon as funds are available. The Representatives strongly 

urged the continuation of the Agency1s support for RCA projects and effort 

to make funds available for the above new Project and the Project on 

"Improved Utilization of Agriculture Residue tl
• 

The current status and future plan of each project were reported 

-by the Scientific Officers. In this connection, the Representatives requested 

the evaluation of on-going Projects by the Senior Scientists at the 

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

. / ... 
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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 Asia and the Far East at the Third RCA Working Group 

Meeting. 

GOVERNMENT CONTRIBUTIONS TO RCA PROJECTS 

In January "1981, the Government of Australia informed the iAR~ 

of its contribution of A$lOO,OOO (US$115,000) to support RCA projects 

in the 1980/81 financial year. These funds are being used to support 

primarily the Regional Cooperative Research Project on "Application 

of Isotope Techniques in Hydrology and Sedimentology". 

U~vF PREPARATORY ASSIST.~~CE PROJECT (PAP) 

FOR REGIONAL RCA PROJECT FOR ASIA AIID THE PACIFIC ON 

I1~USTRIAL APPLICATIONS OF ISOTOPES 

A1~ PJWIATION TECHNOLOGY 

The PPY for the Regional RCA Project for Asia and the Facific 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. 

!lAgreements 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 

~~th 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. 
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At the Project Proposal Review Meeting, 18-19 December 1980, a full 

briefing was made and technological and economic merits of the proposal 

were generally 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 1~T practice was held 

29 September - 10 October 1980 in Singapore. The Meeting of Advisors on 

Regional Certification of NDT Practice According to International Standards 

was held in Singapore, 8-9 October 1980. 

1981 RCA ACTION Ph4N 

The Director General has approved the 1981 RCA Action Plan which 

provides for the continuation o~ 8 Regional Cooperative Research Projects. 

The total funding level for these Projects (excluding the U1DP Industrial 

Application Project) for 1981 is US$486,000 including Government contributions 

of US$201,000. 

REGIONAL COOPERATIVE RESR~CH PROJECT (RCRP) ~mETINGS 

The following RCRP Meetings were held: 

1. The Second RCR? Meeting on "Use of Induced Mutations for Inmrovement 

of Grain Legume Production in South East Asia" was held 27 April - 1 May 1980 

at Chiang-Mai,Thailand. The s~~ary report will be made available by 

1>1:r. A. Micke of the Joint FAO/IA:EA Division. The report of the First 

ReRP Meeting is available since November 1980. 

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

from 2 - 5 September 1980. The Proj ect \-,Tork-plan, di stri but ion of 

responsibilities and allocation of research funds were recommende~ to the IA&~ 

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 submitted to RCA/9 and 

is available from Mr. P. Loaharanu of the Joint FAO/lAEA Division. 

3. The Second RCBP MeetinF on I1The Use of Nuclear Techniques to 

Improve Domestic Buffalo Production in Asia Tl 
1v'"B.S held 2 - 6 March 1981 

in Thailand. The Meeting was attended by 13 research or contract agreement 

holders and approximately 60 observers from Thailand. The presentation 

of 13 papers from the contractors showed considerable advance since the - - . 
First RCRP Meeting in Sri Lanka 1979. In addition, 21 poster presentations 

were made by Thai scientists whose work is related to buffalo production. 

Tne Meeting report is available from Yrr. B. Young of the Joint FAO/lAEA 

Division. 

4. The Regional Seminar on "Nuclear Inst:nnne!1t Maintenance!! was 

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

officers of Member States. 

5. The RCRP Meeting on I1Isotone 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, JQDe - July 1982, Malaysia 

3. Regional Project on Medical Supply Sterilization, 1982 

4. Regional Project on Nuclear Instrument Maintenance, December 1981 

Other Future Meetings 

1. Second Meeting of Advisors on Regional Certification of 1~T 

Practice According to International Standards, 18 - 20 May 1981, 

Jakarta. 

. / ... 
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2. UI\TDP /RCA vlorkshop on Haintenance of Nuclear Instruments for 

Industrial Applications, 5 - 25 November 1981, Tokyo. 

3. Technical Review Meeting on UI\1DP/RCA "Radiation Proces'sing" 

Sub-project, December 1981. 

4. Third Meeting of Advisors on Regional Certification of NDT 

Practice According to International Standards , November 1981, 

Tokyo. 

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

Vienna. 



.... 



A. 

PROPOSAL: 

REGIONAL COOPERATIVE A~~tENT (RCA) 

Establisr~ent of a Regional Nuclear 
Emergency Assistance Centre in Asia 
and Far East. 

Objective: The progra.rnme will cover the rendering of assistance from Member 
States in the region to a member state where a radiation has occr~ed. 
Available resources v;ill be pooled together and expanded vlith Agency assistance. 
Tnis ~~ll be in ~he form of additional equipment, training of personnel and 
holding of periodic exercises. It is e)~ected that this programme ~~ll e~~ance 
lo~-1 medical capability as \:e11 as laboratory support in handling radiation 
emergencies. Environ~enta1 monitoring and aerial monitoring capabilities will 
like'r-lise be improved or provide"d. 

B. Significance: The establis~~ent of a Regional Radiation Emergency Assist~~ce 
Centre within the concept of RCA will provide local capabilities to cope with 
radiation emergencies arising in the operation of nuclear power rea.ctors, 
research reactors, nuclear installations/laboratories as well as from accidents 
during the. tra.~sport of radioactive rraterials. Tne programme will be of 
extreme signifi~~ce to Member States in Asia and the Pacific, which will 
include among others, Af~~J.istan, :Bangladesh, :BurIT'.z., India, Indonesia., Japa .. l1 

Malaysia, Mongolia, Pakistan, Pnilippines, Singapore, Sri La..nY..a, R.O. Korea, 
D.R. Korea, Tnailanc; Vietnam and Australia. 

c. Back~oi.L'"'ld L"1forrr.ation: Tne lrrternatioTl...al Atomic Energy Agency has a.."1 internal 
aT!'"angemen't to render f upon req'..lesi, assistance to a..'"lY l·jember State in case of 
ra.diation accidents. Tne assistance, in the form of experts and equiprnent t 

may come from other f.iember States whic..'1 have indicated the type of assista."1ce 
that it can make available through the Agency. These information are collected 
and updated from time to time a.."1d published. in HP.35. Tne Agency ha.s al\.;ays 
encouraged 1~erriber states to enter into regional agreements and this should be 
an effort to~-ards this ob jecti ve. To date, the Nordic Mutual Emergency 
Assist~ce Agreement is in force between the Agency and the Governments of 
Dersark, Finland t Non-laY and Sweden. 

D$ Final PrC~JC~: Conclusion of a Regional Mu~~l Emergency Assist~~ce Agreement 
among "the c01.L."'ltries in the region a.'ld establishment of a Regional Nuclear 

" Ernergenc,y AssistaneeCentre. 

E. Sche~u1e: 19S~ - 1983 

F. Estimated Cost: $15,000 per year for 3 years 





EV.~UATION REPORTS ~ 
================== 

ON 

CURRENT REGIONAL COOPER~TIVE RESEARCH PROJECTS 
============================================== 





AMicke:lw 
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 Mai, 
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. 
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STATUS REPORT 

FAO/IAEA-RCA Coordinated Research Programme 
on Evaluation of Mutant Stocks 'for Semidwarf Plant 

Tvpe 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 
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1. Title: ASIAN REGIONAL COOPERATIVE PROJECT ON FOOD IlLAADIATION (RPFI) 

2. Objectives: 

The general scope of the project is to conduct research and 

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

iation 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 the products; 

(c) To study packaging materials and methods suitable for storage 

and marketing of irradiated food; and 

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

3. Research Contracts and Agreements Already Concluded 

RC/RA. no. Chief Investigator (Country) 
Project Title 

Allocated 
Funds (US$)** 

Date 
Implemented 

2244/RB* 

2256/RB* 

2271/RB* 

Vibulsresth (TRA) 
Improving the Hygiene and Quality 
of Dried Sepat Siam (Trichogaster 
pectrorallis - regan) by Combined 
Treatment of Irradiation and Solar 
Energy Dehydrator 

Guevara (PHI) 
Semi-pilot Study in the Raduriza­
tion of Dried Mackerel (Pneuma to­
phorus janonicus) for Extension 
of Shelf Life 

Ahmed (BGD) 
Time Temperature Tolerance and 
Packaging Studies of Irradiated 
Dried Fish 

5,000 15 Dec. 1978 

5,000 15 Dec. 1978 

5,000 15 Dec. 1978 

... /2 



RC/R.6. no. 

2506/RB* 

2392/RB* 

2630/JN 

2840/JN 

2834/JN 

- 2 -

Chief Investigator (Country) 
Project Title 

Maha (INS) 
Pilot Scale Studies of Dried 
Fish Irradiation 

Hussain (PAR) 
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 

Allocated 
Funds (US$)** 

5,000 

5,000 

5,000 

4,500 

5,000 

2864/JN Buangsuwon (TRA) 5,000 

2705/CF 

2790/CF 

Irradiation Effects of Storage Life 
and ~uality of Mangoes 

Thomas (Il'ID) 
Shipping Trials of Irradiated 
Mangoes and Onions 

Kawashima (JPN) 
On the Storage Properties of 
Commercially Irradiated Potatoes 
and Onions 

Anticinated Contracts 

Alabastro (PHI) 

Soleha (MAL) 

Cost free 

Cost free 

5,000 

5,000 

Date 
Implemented 

15 Dec. 1978 

1 June 1979 

Apr. 1981 

Apr. 1981 

Apr. 1981 

Apr. 1981 

1 Nov. 1980 

Apr. 1981 

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

** Contributed by the Government of Japan 

4. Progress of the Project and Results Achieved 

At present, the following Governments have notified the Agency 

of their acceptance of the P~FI Project Agreement, and thus have become 

... /3 



parties to the project: 

Government 

Bangladesh 

Indonesia 

Japan* 

Republic of Korea 

Yl8.1aysia 

Pakistan 

Philippines 

Sri Lanka 

Thailand 

* Donor Government 

- 3 -

Accession Date 

11 December 1980 

30 July 1980 

28 August 1980 

21 August 1980 

1 December 1980 

3 October 1980 

28 August 1980 

9 October 1980 

28 November 1980 

The first Project Committee meeting of the RPFI, com~rising 

representatives of donor and participating Governments, was held in 

Jakarta 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 products, 

mangoes, onions and spices. The report of the meeting 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 conditions. 

The results are applicable both for marine fish and fresh water fish 

... /4 
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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 yet available~ it is premature to forecast the impact of this uro­

ject on the region. 

5. Action Plan 

Pursuant to item 2, Article II of the RPFI Project Agreement, 

each participating Government 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 COIDIIlittee, 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/lAEA Seminar on Food Irradiation for Developing 

Countries in Asia and the Pacific, in Takasaki, Japan from 9 to 13 

November 1981. A CODY of the announcement letter and the information 

sheet of the Seminar is attached as Annex A. 

6. Exuenditure 

Contributions received from the Government of Japan for RPFI 

during its fiscal year 1980 amounted to US$ 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. 

. .. /5 
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7. Other Hatters 

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 International S)~posium 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 l1ember States party to the RCA for consideration and 

possible implementation. 





BAYoung/co. 
10 April 1981 

Evaluation Report for the Third Horking GrouD Meeting of RCA 

Member States. 

21-27 Illay 1981 

Jakarta, Indonesia 

Prog-ra.mrne: The Use of Nuclear Techniaues to Improve Domestic Buffalo Production 
in Asia. 

The programme is m~lti-disciplinary ~~th an overall goal of improving 
producti\~ty of domestic buffaloe The three main areas of research on buffalo 
relate to reproductive performance, utilization of locally ava.ilable feedstuffs 
and overcoming ~~sceptibility to infectious diseases. 

1. Participants in the Pro ramme and Titles of Presentations at the 
Second Research Coordination l-ieetin Bangkok Thailand 2-6 I~arch 1981 

AUSTRALIA 

AUSTHALIA 

BL~GLA.DESH 

... ~ 

IlIDIA 

Dr. J. E. Fri sch 
CSIRO, Division of Animal Production 
Roc.khampton f Qld. 4700 

"The evaluation of producti vi ty in cattle and 
its relevance to buffalo improvement". 

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

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

Dr. M.A.. Hasnath 
Bangladesh Agricu~tural University 
Dept. of Animal Bre'eding 8: Genet ics 
Animal Nutrition & Dairy Science 
Mymens.ingh 

"Buffalo development programme in Bangladesl} 
'(Non-protein utilization and feed digestibility 
trials w~th selected rations). . 

Dr. S • p. Agar~al (in 1 i eu of Dr. Dwarakna th) 
Haryana Agricul tural Uni versi ty 
Dept. of 'P~siology & Pharmacology 
Hissar-125 004 (Haryana) 

"Hormonal profile in buffalo bulls". 

../ .. 



IlIDIA 

INDONESIA 

TI\TD01TES IA 

PHILIPPlliES 
.... ~ 

SRI LAlIKA 
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Dr. K. J~~akiraman 
Reproductive Biology Research Unit 
Gujarat Agricultural University 
P.O. Anand Agric. Institute 
Anand Campus t iI.nand 3888110 

"Certain aspects of puberty, pregna.."lcy a."1d 
post-partum in the water buffal o~Surati breed". 

1" (~fj ) C H· ~ t Dr. Mrs.. enara no 
Centre for the Application of Isotopes 

and Radiation 
Animal Science Section 
National Atomic Energy Agency 
Jakarta Selatan 

"The util:i2ation of pasture grass as basal 
diet for water ~~ffaloes with the supple­
mentation of concentrates". 

Dr. S. Partodihardjo 
Bogor Agricultural. University 
Facul ty of Veterinary l.iedicine 
Dept. of Reproduction 
Taman Kencana No.1 
Bogor· 

"The use of radi oimmllnoassay in the measurement 
of serum concentration of LH, FSH, Progesterone 
and-e-stradiol-17 beta of cycling swamp buffalo 
cows and testosterone in young and adult swamp 
buffal obullsu • 

Dr. I\1.R. Jainudeen 
Dept. of Veterinar.y Clinical 
. Studies 
Uni versi ti Pertanian Malaysia 
Serdang, Selangor 

"Plasma progesterone profiles in relation to 
post-partum ovarian function in the swamp buffalo 
(Bubal us bubal i s)n • 

Ms A. Alejandrino 
Philippine Atomic Research Centre 
Biomedical Research Division 
Diliman 
Quezon City 

"Ser..un progesterone concentrations during the 
oestrus cycle in the Phil ippine water buffalotf • 

Dr. B.M.A.O. Pepera 
Veterinar~ Research Institute 
Peradeniya 

"The use of hormone measurement for studying 
reproducti ve. patterns of buffaloes in Sri Lanka" • 

. . / .. 

.. 
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Dr. WI.CeN. Jayasuriya 
Dept. of Animal Husbandry 
University of Sri Lanka 
Peradeniya Campus 

ttEffect of alkali treatment of rice straw on 
digestibility and v7A production in growing 
buffe~ 0 cal ves" • 

Dr. S.T. Fernando 
University of Peradeniya 
Dept. of Veterinary Para-clinical Studies 
Peradeniya 

"Life-cycle a..Tld migratory behaviour of Neoascaris 
vitulorurn in buffaloes and rodents. Some observations 
on the immunological response of the host s" • 

Dr. (lr1rs.) M. Kamonnatana 
Chul al ongkorn Uni versi ty 
Faculty of Veterinary Science 
Henri Dunant Street 
Bangkok 5 

ttPlasma progesterone t oestrone sulphate and LH level s. 
during pregnancy, parturition and post-partum in the 
swamp buffal oes (Bubalus bubalis)". 

2. Second Research Coordination Meeting, Bangkok, Thailand 

The Second Research Coordination Meeting of the Coordinated Research 
Progr~~e under the Regional Cooperative Agreement on the Use of Nuclear 
Techniques to Improve Domestic Buffalo Production in Asia was held from 2-6March 
1981 at the facilities of the Chulalongkorn University. The meeting was 
officially opened by Prof. Kasem Suwankul, Minister of University Affairs. 
Local arrangements were excellently prepared and guided by Dr. M. Kamonpatana. 
All members of the Coordinated Research Programme were in attendance except 
Dr. Roberts, an agreement holder from Indonesia. Additional attendees were 
Dr. B.K. Soni from the FAO Regional Office for Asia and the Far East, Dr. 
R. Rajamahendran from Sri Lanka (sponsored by the International Science 
Foundation of Sweden), Dr. L.-E. Edqvist from Sweden, and Drs. A. Bongro and 
S. Tan from lllalaysia, as well as approximately 60 observers from Thailand. 
Twenty-one posters r,elating to buffalo production were displayed by Thai 
scient i st s. 

The presentati.ons of the contractors showed considerabl e advance in 
their resea.~h since the last RCM in Sri Lanka in 1979. The papers covered the 
three broad·~areas, buffalo reproduction, buffalo nutri tion and buffalo disease. 
Because of the number of contractors in the reproduction and nutrition areas, 
considerably greater empha.sis was placed on these a.reas than on disease a.spects. 
Copies of the scientific report"s and a full report of the conclusions and -
recommendations of the meeting are .available from the Animal Production & Health 
Section, ~~. Briefly, the recommendations arising from the meeting were: 

(a) The buffalo parasitology aspects of the programme should be 
strengthened by the addition of a contract holder to work on 
N eoascari s in buffal 0 cal ves. 

. ./ .. 
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(b) The Radioimmunoassay 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. 

(c) Within the guidelines accepted at the previous RCM in Sri Lanka 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 
suppl ement s; 

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

(d) Researchers working on buffalo should make available their 
research reports and publications to the International Buffalo 
Information Centre, Kasetsart University, Bangkok, Thailand. 

(e) The next ReM should be held during June/July 1982. 
Representatives from I~al aysia indicated that they would like the 
Universiti Pertanian Malaysian in rJest Malaysia to be considered 
as the site for the next meeting. 



unc.er -t~e Reciol1aJ. Cooperative Agreement (RCA) 

1. Li~t of ParticinantE 

Hine Esr:-Jcer states, A·~.H:tr2.1ia, Bancladesh, Burna, Indi2- 1 Indonesia, 
Korea (SOl:.t:n), PalciEtan, Philippines and Thailand participate -through 
.Il.gency Research Contracts/-::;'greementE in the Regional Co-ordinated Research 
Pro~arnme on Radiation Sterilization Practices t Development for I-!edical 
S"'C.pplies. Anne): II provideE a list of the in\Testigators '\t~ith their 
coun-tr~r affiliation a::: \1"e11 as the -titles of their research contracts/ 
agreements. 

The collaborative progra~~e aims at the up-grading of the existing 
ir.adequs:te heal th care services in the J.1ereber States of Asia and the Pacific 
regionE, t!-"lrough the development and promotion oftbe radiation sterilization 
practices sui -tably adapted for the mc;dical pJ.pplies cf their local signi ficance. 

~he progra.rnme' s Horks concentrate effortE to achieve the folloHing 
·.C!oal s : 

(a) Surve;y' of the bio-burden r::icroorgal"'.is!7Js on the local medicE.l rupplies 
and their sites of manufacture. 

(b) Standarcii:?ation of the criteria for 't!le determination of radiation 
resi;::tance of the contaminants as deemed necessary in the light of ~ome 
i~formation alreac.y 8vailacle in this, field. 

(c) Radia:ti on-induced. r.hYE."i cal / cherri c'8.1 effects on the basi c ID2,terial s 
a::: 0ontituentr.:. cf the locally produced mec..ic~l devices, p:=tcke,ging 
m2-terialE and the pharmaceuticals that could be sterilized .b:,~ radiation. 

(ci) Studies on the ~ecessa:,y aspects of the dosimetry and the monitoring 
of t.he irradia"tor f,~,cili ties under the local operating conditions. 

(e:\ Formulation of a Code of Practice in keeping \.;i th the national 
phar::1acopeal p,pecifications and re~irements,. 

C>J.r:!'"'eni: heal th~ar8 ser"',c}.Co.f in t·h~ cC".lntries of the regionp of }'Lsia 
arci the ?ar East are in~decuate 3..nd there har- been a raridly gro't·ring 2~Nareness 
lsr t}-1eir un-grading. ::::hs encour3..~ing e:'::psrience2 cf -:he technolofically 
ac.\ra::lced countries of Eu.rope, Horth A .• TTJerica and ).ustralia from the practicE'S 
of radia:tion sterilize.::i"'l': of hSrr.1eticall;r ~ealed ready-to--J.~e ITlecical supplies 
hc:,ve stiT!11).la-:ec. interest in -the countries of ;:.sia and the Y'ar :Sast for an 
early introduction of thi 2 met!iod of sterili zatio:;l as e...Yl ao.junct of their 
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medical/pharmaceutical rnarrllfacturing to help improve the standard of their 
heal th-care ser'\rices. ;.:'..2, a· culmination of this grovn.ng a:,,::areness it may be 
mentioned tl18:t to-date commercial/ciemonstration-scale Cobal t-60 gamma 
irradiator facilities have already been established in India, Indonesia and 
South Korea through the ,joint assistance of IllliI,../millp and the national 
governmental resource2. Ph.i lippines, Ec: .. nglaa.esh a:nC Burma .:--~c.vc :-ecei ved.. 
IA~.-i tr:chJ:i~cal assi~tance to u~dertake market surveJ~ and/or the other relevant 
resea1~ch and developmental steps in this field. of beneficial applicaticns 
of atomic energ:;r. 

Des,pi to tlie advanced state of technology anci practices of radiation 
sterilization of medical nroducts as achieved in so~e Dioneerin~ developed 
countriep their successful introduction in the tropical coun-'tri;s' en\r'i~onrnental/ 
soci o-econor:i c condi ti ons for proce ssinf' indi genous ly manufactured mecli cal 
supplies necessitate suitable adapti vesteps. /:"11 effecti vs iuplementation 
of t!' ... is in t-J.rn rely upon the availabili t;y of relevant dEtta base generatec. 
in term2 of the local micro·bial bio-burden organisms, standard. of hygiene, 
chemical/physical composition of the constituents of medical deitices, among 
ethers. 

Last. but not least, is the neec~ for the availabili ty of tec}1..T'icall;)r 
trained persor~el and research infrastructure t.o ensure a sust.~ined oper~t.ion 

of this technclog:'! and the pract.ices. All tr..ese aspects of development of 
the practices of radiation sterili zati on of m'2dical products in Asia and the 
F'acific region are facilitated throuf."h the liSA co-ordinated research programme 
uncier the RCA fr8.JDe1vork. 

3. Pron-E'S2 of the D!'o,lect t major results and their imnact to t~e Recon 

iL"TlOng the participating countries of the regions of Asia, the Far Eart 
and the Pacific - Australia, India and South Korea Here at a re1ati ve13T 

advanced stage- of e::·:perience i·:i th the practices for radiation sterilization 
of medical products at the time 0f initiation of the IiiEA cO-Qrdinated 
pro·~r8JTIme in early 1977. ,At th2.t time Indonesia and the Philippines had 
alread~rachievec3. some progress i:D. t.h regard to t.he survey of local manufacturers 
of medical products and devices as i-;rell as a compreher..si ve market survey 
for the invent,ory of meciica1 items i'ihich could be considered for their 
sterilization by ionizine- radiation. In this grouT' still some other countries 
joiYled a2 p.2.rticl:,ants f'ucn as Bangladesh, Burma, Thailand and Pakistan, 
,-:}'!.o had not by then carried out much Harks hut Here full~t oriented for 
ini ti?~-tion in reSDon2e "to the resnecti ve countries' :leeds for resea!'ch and. 
development (R&D f progra!TIIIle~ for the np-g.!"'ading of their e;~istin:S' heal th­
care Sjr2-tems. 

:'Ji th thir back~C'und ::;.nd in ,'iei" 01 "t!"l~ approved o1-jective goals of 
- ,.,.,., f (. , 2' - t 1 f' 1 ~ " " . ~ ~he 1 :~_L_J_ prO,~ra!;111e \1 't8T;] no. ) a 1,rork-pro ·oco _ "V'Jas _ orrr:u a I.ea o;:t 'tne 1n "er-

n2.t.ior..al grGu:!i to f~cilitate co-':'rciination and disseminatio!l of relevant. 
tecnr..i cal inf~rm2.tilJn a.1TIOn-9" the Dartici pa-tin~ insiitutes. The comrnercial­
scale radiation sterilization facilitie~ in Australi::. and Inc.ia (ISOI:ED 
cem ",,; C::-~-i :;nec. ,,\.,.;"tY l'"i'Y"lt ,::.ff'o,...t~ of' T·,-::·~tLJ:,"T)~/Gov'::'''rnrnQnt, of Tndia') off'Qred 

... ~~-~-~- ~ coL. ... v ...... ~- ....... - - - - - .. ~- I _._-, ..... - "~'- ...... / --

to 2":lpply to t!'l8 other lesser advanced insti -tv..tes "tne initial techY1.iqnes 
2.ncl Dethodolo.?e~ incl'.ld.ing the micro"bi2..1 s1;andaro preparations, tns standar6. 
curves :or in2~ctiv2.:tion of vario"c.s inrJ..icator LJicroorg::;..n.isms, the isol2.tion 
ITl€·thoQS for the contaTI:inantE=, thephysical,lcnemical dosimeters for the cali­
-bration of t!1e radiation sources to be used to base their fu.rther c3evelopr:ental 
Hor"ks. 

.. 

• 
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The countries at the early ini tiation stage such as bangladesh, 3u.rma, 
rr·hailanc. ano. Pakistan according to the protocol successfully launched a 
survey of -the local ID2.l1ufacturing concerns for medical supplies and pharma­
c6uticals and. hs.ve undertakelj mar~cet survey for potential met.ical s-c.pDlies 
1!:- U28 ill ·L.~lciT Tc:::pec-;-,i VE:: :r:eal tn~are ser\,rices. They have 2.180 corr:pleted 
a sU.rvey of tte vari:;,uE" hospi tals! healtn ce~t8r2 and other clinical service 
:aci Ii tier, tog8t~"e?' lri tt the ertablisnJDen-t of ccr::t,ac-:r v;l t!-. the ma:lD. facillrers, 
med.i cal prcfession an'i the pub:"i c health regulatory .allt:iJ.cri tie s to propagate 
neCS2!:,ary aK2.:-'STI82S for the advantages in the technical e..nd. heal th-:::afety 
aspects of radiation sterilization over th6 other conventional practices as 
the 6886;ltial p:'sreq-l.'.isi te par2..."Jeters in this fj.elci of nucleay a'DDlication. 

Co 1 la't·ors.:ti Vf: projects vrith the study of various locall;y produced 
Dedi cal i terns fro!:: th e IJanufacturing 2i tes there DjT comrri; eci the central core 
of 'i'Torks ".:nc.er tl:is I~.s3)_ prcgrau-rrne. In _!: ... u2tralia, Indonesia, Inc:.ia, South 
Koree;., and. the Phi lippi!les -the medical i terns under inves-tigayi on included 
icc'::>i-I"·rn-"""-~ac';"·''''''p~ c,-...;.. ..... 001 .t:'T",:;-.-.c:-;.,.., .... (i 1 ,..,. +b'l'~· .., ...... t.; .,..,'1 • .... ) <-";'_,)' dlc..,d ...... .L ul)._ ~Q v L· LJon \'< _.!. 0_ '-'. __ e .... S_':'J.G .... 21 .... arce s v U l~ conSUl .. .!:, .;.. OH,' , 

cottor: gause; E'ilk ru.ture; :::urgical glo'\Tes; pl3.stic d.isposable s;;rringes; 
inIu.sio!l ~..1bes; intrauterine cievice loops (IUJ)s); vasectomy kits; materni t:­
kits; t2.1c and bsJJjr pOHceT. In ~heJilanc., 3anglanesh and Pal-::istan, in viei': 
c: ·LiJ.eir re12:ti vely smaller I2X~eTlt local manufactD.re of medical i te::s, 
research efforts have so f2.r focussed on a lir:ited :t:umber of ite!'iis such as 
ITJJ)s, infusion tubes and vasectoIT!y ki tf-' together ,.;i tn the deve10:9ment of 
2"o.i table d()simeters frOID local ingreciients an~ also the pc.ckaging mat.eriaJs. 
::::n Pa1:istan a o.ye-based co10ur~hange fil:n dosimeter (pvc filI;; con.tainir:g 
p-bromocresol green d~re as inc.icatcr of radiation exposure) has -been forr:rulated. 
to reliably :'t:.nction as llgo-no-[o" quali tatiye dosimeter ld.thil! a r2.nge ·of 
1.5 to 3.5 I.·:rad, I:::.ased upon indigenous ra-;"l rJai:erials at a 10":'; cost. 

;'Thi le the i:rl"\restigators of this liSA programme made every effort to c:,vail 
the best advan"t,aces from the experience:=:, informstion, t.echT'..icr:.1es and r::ethodo­
logies ]!erfected in the leading r2vo.iation sterilization centres, other relevant 
research ;.tu~ief.' "Jere needed to be carried oui: t.o :particularl~T adapt tho~e 
pr2J~tice: for -the '?pecific cheffiical/pb.ysical/microbioloGical characteristics 
of their local med.ical supplies and also in the light of the r::icrobial c('nt~i­
r:.S.T::t types, rela-ti ve freq"U.encies and rad.iation responses unc3.er the diverGe 
clir:atic and h~~gienic conciition:: in the tropics. Accordingly research activities 
under t:r..is IL"s.'-~ p7''J[Y'2.::''..rne encom:;c-v~sec. the af:peots of (i) T2iCTCl"'oiological 
q'J.ality aS2e::sment, inc~udinf the pre-2i:.eriliz2.:tion 1:ioburden of local medical 
"""-"'n'it:>C' (.:.,.:., \) ~r:-<:::eC'~rr,Q""'* a'l'"!~ cO'l'"!*r'"'l o·f' +he "'''!f::''l'enl'c <:::';'''::In,.:ia~c- ,....f' +he ioca"'.!. "~~'(J.-'_ ~-'"'-', \-- c...u ............ __ ....:. ............ 0 ... J.~ __ It v __ 101 __ J.~~.:::::::- "",",,--,.,-,,_ ._ ....... ~ 1",... ..... '_1 __ 

TTI..,"n"r .... ~c*u .... 1·nr:7' <::';+,e~ (iii\ .... ~~l"o"hir,-Ioric;::<l ch~"r.-,C.l.pT"i'"'..,tl·I"',.,., of' ';"hp c,.....'l'"!.;..am.;n:=>rl.1.c:-~;.I.c;... ...... v .. ...- I.J.J. r~. ,_ ...... \..' I., ____ ...... ) .L.'-'Y"'-" u_-' ..... :::-_ _ .... _ .... c,.;... t.. ___ ~Cir ......... _ lJ.L .. _ .......... l..r lJ...- l __ J.lJ .. _" 

, ,.:i i: t ' . - . .I- "' ,.." ,.., .,""., (. \ '';'' bl 'to e!'l~urs DrO ..... '.lC ,2 2'terl..!.1 uy ana sare'ty !:-lr c_lnlca~ use, ,1V) 8111 va _8 
relic,ole Q02irr:etry' s;:r::tem de'\.~elopmen~, for efficiency estimati0n of irradiators 
in routine upe and the safety assura.."'1ce of the fiT1..ished medical pr()ducts. 

?:icro·biolo~s-ical studies on the locally manufactured i terns at the irj, tial 
~*..,t7'e rt:>ire~l'::'rl a ""p"ne""~-I pOOT' c:--I- .... nd~m of nT'o.:l·uc+l·Or. h"rc-ie'r'le i·"";+h m,....~t of' ';"·"'e ~ l;C4r C "",,". \;".o4t_ ..... \,..;.. ~~ ....... _ .. - - ..... _ ,'- ..... l"CI,.. _ .... \....i.. ... - t.4 \.I -- --J c- -- J .. )II..... l.......... 8 - .... _-
IJarr.lfacturers il:.vol ved. Some of the items shoHed as higb as lOb to 10 count;; 
per gram of El2.:t.eria1 1-;1 th prepondera..."'1ce of radioresistant aerobic Gr2..l!l posi ti ve 
cocci, Gram po;::i ti ve non-snore forming rod;:: , as \·;ell as mould.s a....'1Q. jreast~. 

-;:i"tr:. c0::tinucc r<:'-:;r-:.2 fOT' ·,:,p-CTac.i~"l; -:::e tygie!le -:h8 i:!:i"tial £ou:r:t le.,,"e1s 
l~ave 'l"'T"o:::-re~C'';ve-.l.'v ri,::,c"re~<::'·t:>Q"' tl"\ c1~r"T">ev:t1v ""~'n;"e f'T"0"" 103 t ...... In: lii'be frer-:l c nc"" - ..,.u_.:.-:; ._jo.-- v ........ "'" - \",ooV".v - _ ... .l. · ... t - - ... ~:.. .....~ J..1.l -_.... '-' -'_. _... ~. _ ... 't,.,' 

0 .(" ...... J... ,.,..t'l~~ T"::l '1' a';"i 'n rp~': c:-.l.~,..,+ r."': "T">!"\"h~c:: (1' !"\ .,.ra11 ~i-.. u.l. 2()! IT ........ c- '} ; C' ." ..... n"T">o"\~i ~~.I.,::.i 'tT ... ,,~ 6." S --"Q ,"_0 •. ..;co.1. ... vc;;:.. ... '-' " • .l.C_vlJ~ .... J.I}<j v _Lle ::... .... 0" ~~ \.. ... c. / -'- c..l-'.!:'" ___ •• I_IJ~_ .. y 

not riore thaT: 1 T'ercent of the tote.} count e:-::cept in 80De cotton gauze SaJ7lp.:.es 
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in I}1o.onesia lJhere it has been noted as 2 .4~;. There are seasonal variation2 
""r-.l.icfC'~"""-;e 1'"" +'110 ,..,..,,,,, YI .l.'+a.l.1've pYI_n qupl_1'+a+1've snec.l.r"" o..c- con.l.~""'l'n""""'.l.s J.~,-' ,,_ ..:-•. :1....,.l. ".: u _~ \.~,.(.c;;,. •• 0_ V" - __ .1_ _..... LJ u , 1- l> c:....L _ lJ ....... .I ~ c:..J...llJ • 

I:oulds are in high prepOncl'2rc::.nce in some region~ vD. th hot humid climate . 

. :.. cor::;parati VE' study has been c3.rriecl out to standardize the microbiology 
practices and -to er:tablish the significance of pre-sterilization bioburden. 
T' .:i" '-. '~..c-"" .... .• .l.' "\ ' .l. . ..c- . . b i 1 (..c-·".'De rau1a"'Clon QGse requlrea. ~or elIec"'Clve ~LerlllzaL,10n O.L co"t"ton . a..!.._s J..or 
clini cal use) prOdlJ.ced and/or packaged. in di ffe:rent r::arru.factuTing enviro:nments 
iT! the countries of the South Ee..Et .ti.sian region ha.s 'been investigated under 
this ccmparati ve surv€y. Sample -batcbe::: of several brandr: of cotton balls 
hTere -::ested for the 1 evel and type of pre-steri lization bioburden. Tno~e 

i-Tere su.beequeYlt.l;r s'lll'.~ected to sub-sterilizine rad.iation doses (0.7, 1.0 anc3. 
1.5 Lrad) t--; select poterrtially as the determining factor for steriliz,ation 
dOfOe-settin€, re.ciio-resi stant bacteria for more detailed stue.:,r . 

. ;~!TI(,!1€ th0 D8.tural 1::iobuTc3.en of -the cotton ball 22..1TIple2 studied, a-bout 
C.5 to 2.6 percent of the contar:1inant organisms nad a resistance to radiation 
ecrual ct or e::ceedin£ (sterilizing doses ranging from 2.5 to 4.2 T'~rad) that 
of the microbiological indicator used~ i.e. Bacillus D1L~ilus spores. T.'1ese 
rad.iation resistance criteria i.'Jere established under maxirrn.lID resistance 

, ' .l. . , 1 i (' • i" " ..c- ,.... "7 • - - 'I b.l.' ~ conca .. 1021: . ~_ ~OvJer vc....Lue s'terl...Ll z~ ng Qose 0 l. c:.. I kraa) ,-ras 0 LJa~neQ on 
inoculated procluc-ts for the rn02t resistant organism in the current study as 
carried out 'at the la-boratory in Lucas Heights, Australia. 

It v.ras concluded from tnis stud:r that the f2..r:1ples i.·:ith higher !1umerical 
COU!'lt of pre-2teril iz.ation bio--burcien do not necessarily deilland a higher 
sterilization dose. It is the presence of any contaminant ,.Ji th high radiation 
resistance (high D10 value) "711i cn serves as the determining factor for the 
miJ:1.imurn cteri Ii zin[ -o.ose neecied. The di 2crepancy in the data betHeen the 
participating ins:ti tutes dictated the need for a standardization of the practices 
for deErtermin2..tio:n of Dj r~ value as folloi<Jed in the various in2ti tutes. Tti s 
compri~es the '-Jork progfE£.%"I1e of the current project year and as outlined in 
ths protocol given in the A:nnex I. 

?c2..diation chemical studies ha"'..,re -been successfully com:oleted on a Hid.e 
range of locall~i produced pharmc.ceutica12 in solia Eta-it? such as chlorarnpnel"1-icol, 
tetrac:rcli::.e Hel, neomycine sulphate/palmi tate 7 ophthalmic ointruent bases t 
acriflavine, gelatin capsules 7 plac-tic containers for pharmaceutical subs-tance;:­
anc PGlyeth3Tlene and pelypropylene packaging materials. The results of degra­
dation products' estimation as vJell as p;:lT'ogenici ty testing have -oeen encouraging' 
and th08e pl"'8clucts have adequately fulfi lled the reqllirements of leading 
pharmacopoeias. Some formulations of pvcs having ;yielded a high~r ~_anti ty 
or hydrochloric acid and other leachable degradati0n products haVe been reooml.'eried 
to the manufacturers for replacement. ... 

The investig2..tor in Burma nas successfully carried out researc~l and clinical 
applications of radiation sterilized bone and nerve grafts in the reconstructive 
and cor!'ective surgery. TIaiiation 2-:'er:.L~:"z2,ti0n of -ti2m~s STsi1,2 ~rovides an 
e70::': :S':,e~:ter pr::)I::i~e -t,o heal tn ar.d Helfare problems. 
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4. ReITls..rks on -t.he T:ode of Pro:1ect Ir-:Jlementation: 

./. 

~:".2 ~:a!':.' beeT! indicate6. i~ the preceding i ten;, the heterogenei ty a.'":!ong 
the !"2e!71-ber2 of the co-,:)rcliEatiorl group in -t,erI7l2 of thsir current levs12 
of :rrogT832 2nd (;;,~erti2e cauze:: SODe h2..nc_ice,~s fer the rapid. rate of 
pY'0[re:::·2 and. u~.i forn: aC!lieveI::e;;."t s of tbe pro j ect gos-IE'. HOHever 7 the 
rner:-l-;Jer2 co-c)rdina:te a!:Q offer £\.111 co-c::::era:t.ion and assir:tance to tl;e 
lesr.:er 2,d'l72.!1Ce::3. iLsti tuter: te- 0vercome any techr-!ical procleEJ:-:. The 
current c:.,7)proach to the loJerk schedu.le of the I~·8j;. prograrili'Tle i 2 tberefore 
ccr.:.siclerec. c.ati sfactcry anc. 8hould be continued . 

The l\rcrl::2 on the stanciarciize.:tion of the methodolo.des for the 
es-::irr;?~tio:: of raciiatic2'l re2istance characteristi Cf (D

l 
;:"\.ialue) of tlle 

hiCtly resir-tar:t isolates from the bioburcien 0: med.ical iter:: sa.r:-:ples l7ill 
continue 2..nC: the re Sl:. 1 t2 ,·:ill 1:e joilTt.l~,r evaluated i!l the fcr"thcoming 
co-orrlinati on meeting. r:::he current p!J(f!ctice of the ori entation of the 
r.;anufacturerr, ;;1eclical practitioners and the public health authorities 
tOHara.s the re~li zation of the :potential heal tb 8..:."1.d 1'7el fare values of 
radiatior: rcterilization techr;oloD7 I·Ti 11 continus and 1··rill be iYlten~i fied 
a,s necessar;y. j~ greater cO-8pe!'2:tion 0f the !!lal11.lfacturers i:r.. provic.ing 
the test samples i-ri 11 -oe explored b;:r the investigators concerned.. ~~eces2e..r:? 
advisor:,r 'psrvices ,-:i11 be proYid.ed by the investigators, in the aspects 
of up-gTac.in[ the hYGiene of the p:'oduct.ion 2i tes ano. v7here applicable 
iy: t!1e dcsiLletr~t c2..li-br2.-tion and r:;or..i toring of the irracli2,tor facili ties . 
.:·~ttempts ,,:ill continue to be maQe to draft recoIT'.mendations for a Code of 
P:'cvctice tal:i!:? into ccnsideration thespecifications of the various 
national pharmacopJeias in the region. 

~he fina~~ research co-ordination meeting is expected to be held 
during 1982. 

is. I>::nsndi ture t'J c.ate: 

..:.:... Contracts (total cost thu~ far) 

C-J: }~iIT - 26l8/?3 

C. Sing-son - 1397/~ 

.~. Husain - 19'52/m 

~- t"'t (' ."'n-" 1 022 lDU _ .• \"..7. \.) ...... _.:c!,....L. - _",7 / J..~ 

Siddicru.i - 2C'12/?2, 

1 ;:.,::. C' /7:(7: 
..!..._.! ... ".\.,... ... -

Re2earc~ Coor~inaticn 

eetin('"2 (t'l"'c) 

TT -:: <'-, 
~ ... ;..' 

LitC'CC 

2,000 

9,OOC) 

7 1 ~OC> 

"10 f\f')0 
- .~. , \j\....; \_, 

1 C ,0C)O 

72,50C 

u.s.c 
3~,OCC 



.. 
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I. 

( A}TJ:&;X I 

?F:C'TOCOL POR COLLABOE ... ;'i_TIVE STLTIJY OF :DOSIE8TRY C_~_LIPPJ.TION 

(~oTks fer the project year 1981-1982) 

(a) 2ix (6) sar:rp1e::: -to be irradiated rirnu1taneous};r at each d::'2e b~y 
eact participating institute of the IP3A Co-ordinated progra~me. 

('0) Three (3) replicate::: per dOEe are to be carried out. 
, ~+ I 3+ 

(C) Ce' i Cs dosimeters to be irradiated by participating laboratory 

( ~ \ ..... ) 

(e) 

( f) 

(g) 

at a dose nominated b:y- participant (to 'be selected beti,:reen 2 and 
3 I',:rad ~ 20 to 30 kGy). AllEe at Luca::: Heights v;1. 11 measure the 
dosimeters. 

Bacillus pucilus spores to be irradiated at 0, 0.3, 0.6, 8.9, 
1.2 Erads (0. 3, 6, 9, 12 kG:,:-). Participants to estimate survi \Tor:::, 
and calculate radiation response parameters \-;i th statistics (DIG, 
Lag, S.D., confidence limits). Heplications to be perfomed in 
sequence, i.e. complete all doses for 1st replication, then start 
2nd replication, then the 3rd replication. 

Fourth (4th) re:plicates - NOT irradiated - are to be returned to 
;';.EC 't':,hen nartici pant has completed all irradiations, for comnarison 
w~th 5th r~plicat~ (stored at- L~C, lOC), if _~EC/participati~g 
laboratory's results differ by more than 10%. (This should enable 
us to detect if the material has changed du.ring- tranrDort) • 

J)irrerenc€s i;_ results betHee?"l the labora:torier, if aTl . .Jr J vnll be 
investigated and analysed at a later stage to establish the causal 
factors. 

A standardiz,ed practice - gilideline for determination 0 f steri li za-ti8n 
dose-setting cri teria '\dll follolv the Tesul ts/experiences of the 
collaborative study. 

II. Su.€fes'tec. Prelimi!'~ary Requ.i rements: 

/~ 6-posi tion rig (pol~r2tyrene, perspex, stainless steel, timber or 
other radiation resistant material) f~r Fir:1D_ltanecus iT'r~diaticn cf 
test. a!Tlpcules or tu."bes, maximuJTl c.ia 15 rnrn x up t.o 1.0') 7!1";"; high. 

Calibrs.'ticn of rig- by usual method(s) to estimate dose rate at each 
of t!'le six positi0ns. Est.imate tenperature inside facility after 
2. 5 I.~rad. 

~re?,ara:ti on c: 
Euf:i cie~t· :f'or 

L1+ I '),":' - . '-Ce' . Cr;- D.Gf"'lmetry ~~~"L).t.lc-:n and. 

S replications per ~articipatin€ 
filling of ~~8u18s, 
la"o(':rE.. to::';,:', ~'2.Uf: sp2~es. 

Frepars..tio!'l of 32.cill:;."7 Du;;-:i:l.us spore suspen:::icn i~ mist, de~icca~2, 
se3,~.i~f 11.~6er VaCU1J.JT: in a::::x)ule:? OT' tubes, deterr:ination of -'le, ~.=-).! 
C0:r.fidence li:::i-t2, La[, by regression a:lal:rsis '-f fr2..cticr: 0: sp-::rES 
s1:.r":.~i \~n:S' ii ::er8n:t cl·:)ses. 

~C::.iJ f'~.'.:·ficient 2a::;p~.e<:"" tc ~(!;f· par-cicipatin~ laoorat')ries t~ ca:.'""r~· "')lit 
it re?li cs. te s c f 6.:, ~ ir.,ster2 "'-'.:nc. E":;,C're preT)2.T'c:t.i on;:- \.'1. th i l"l::::-rru cti on2 • 

_. ,..,.. 1- ... \ - . , ,~ , - ....... ",I' r>t •. '~,_·2S u"..,-+-i 1 (1 {'\ "-'e"""''; T'PCi. 
1'1111:,;:' \)L!"'1) rS:C·~J..ca"'t,0 T·O 0S ~-r~~ed. all mL"J\..I -'" -~-- -.~- -- / ... '-,'---'" '-





1. 

2. 

3. 

4. 

/" o. 

i. 

8. 

-,~G~HCyt S COORDINATED ?2SEARCH PROGR.'D,Ir18 ON PJ'illIATIOE Sr.::?.ILIZliTION 

PPJ;_CTIC~S SIGI'.ITFICJ~ .. N'Tl' TO LOCAL E"SDIC.:U.., SUP~'L~ES iiJJ) COl'TDITIOh'S }i'OR 

(llnd.er the Regiona.l Co-operati ve Ae:reement) 

l":ame 

F.G.S. GODal 
(} 922/?3) ~ 

F. HillE" 
( -i ,0.'70 IC"p \ 
--1/1 -) 

Chonr--Kook Kim 
( ?;;l P /""''P I _ .... "'V

i 
.tLt' / 

1,. Eil!!'!y 
(12'96/ RB ) 

Pe Khin 
(1946/RB ) 

C. C. Sin:~on 
( ~I r. 07 Ip"p \ _Cl./ j.!.~ / 

Ij. }javanugrana 
(1378/RB) 

.:LK. Siddi~J..i 

\
( ?nl 2 II"!)"? \, ... 
_v_ ; r..:..J/ 

1i;--t 0 f rt8Searcn Cor::tract [' l~F'reement~ 

C oUIrt r,"1T 

T '" -,-nala 

Korea 

Indonesia 

Bur:TIa 

Philippines 

Pakistan 

Thai land 

:3 2.!lg 1 aci e sh 

Title 

Ph~rEico-8he!Ilica11 Dnarme.cological and.. 
microbiological ~tudies on radiation 
E:terili zed medical and. phama,ceutical 
products 

J~icrobiolobical aspec"ts of rad.iation 
Eterilization of pharmaceutical2 and 
related products 

sterilization of topical products -by 
Cobal t-6o gamma radiation 

Radiation sterilization practices 
significant to local medical ~upplies 
and. conditions in Ind.onesia 

Clinical use of radiation sterilized biological 
tissue ~afts and medical materials in 
correcti ve/recon:::trLlcti ve surgery 

Radia"tions'teriliza"tionof medical products 
in the Philippines 

Hadiation sterilization of LJeciical products 

(i) Effect of sterilizing dose on the 
constituents of medical products 

(ii) Dosimetric measurements in cOIT'!lTlercial 
sterili7..ation 

R~diation sterilization of medical 
devi ces i'r. Thai land 

studies on microbiological aspects of 
radiation s"terili zation of certain supplies 
in Banglad.esh 
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REPORT TO THE THIRD WORKING GROUP V£ETING 
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 Techniques, 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 establishment of a system for the 
biological monitoring of heavy metals in the RCA countries mainly by 
means of analysis of scalp hair. 

In response to the recommendations of the \~orking Group Meeting 
of RCA Member States in Tokyo, Japan, 15-19 October 1979, a Special 
in -house Review Panel was set up in January 1980 to review the 
Proj ect and to recommend how it should be modif ied, if at all, f or a 
more eff ecti ve future implementa tion. 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. 

PROJECT I S PAST SCOPE 

As indicated earlier, the proposed work under the original 
Project was to establish a system f or the biological moni tor ing of 
heavy and other element pollutants 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 i (2) investigation of possible internal contamination 
with heavy element pollutants in exposed groups and 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 to 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 food. 
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PROJECT'S CURRENT REVISED SCOPE 

The Project as envisaged above was open to cri ticism on the 
grounds, among other things, tha t the ove raIl objecti ves we re too 
broad to be achievable wi th limi ted means and wi thin the limited 
lif etime 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 
programme. 

The Project has been reviewed, and a new more realistic revised 
scope was proposed for implementation. The Project's present 
emphasis is to establish analytical competence among the 
laboratories concerned rather than provide for a routine monitoring 
programme of environmental pollution. Accordingly, the Project's 
revised scope is def ineo as (1) to develop and verify the analytical 
competence in the participating institutes with reference to the 
types of pollution moni tor ing forseen in projects of such 
international environmental bodies as UNEP and WHO; and (2) to 
demonstrate this analytical competence by application to specif ic 
environmental and/or occupational health problems of local 
significance. These investigations should include, inter alia, 
measurements of baseline elemental concentrations of heay~ 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 quality control programmes. Several suitable quality 
control materials are available f rom some Member States and the 
Agency's own laboratory. Concerning the second point of the 
proposed scope 1 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 
establishmentse In this connection, each participating country will 
select a per son (co-ordina tor) 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 and 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, Indonesia, Japan, Korea (Republic of) I Malaysia, 
New Zealand, Pakistan, Philippines, Singapore and Tnailand. Table 2 

:) 
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shows the increase in the participation in the Project over the past 
3 years. Tnis is a clear indication of the ever increasing interest 
of the Region in the environmental quality. Efforts are still being 
made to further encourage other scientists £ rom 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 
in Table 1, which shows the current status of the awards. 
research contracts and agreements are currently 
implementation, of which two will be completed this 
(Philippines and Tnailand). 

listed 
Eleven 

under 
year 

It is difficult to quantify the immediate economic and social 
benefits that may accrue to the countries concerned as a consequence 
of their participation in this Project. Pollution monitoring cannot 
normally be expected to br ing this kind of benef its. However, one 
should agree that the development in the countries concerned in the 
RCA region, ·of an analytical capability for the analysis of elements 
of interest to environmental and occupational health, is of 
signif icant value to the Region. Furthermore, the verif ication tha t 
the pollution is 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. 

Data generated to date on heavy metals (arsenic, caamlUID, lead 
and mercury) in human subjects (mainly by means of hair analysis), 
in diet items (rice, fish) are very intersting. A s_tudy carried out 
in India showed that the distribution of toxic heavy metals in the 
population surveyed as a whole was a function of geographical 
location, and an increased exposure of the population to these 
elements was identif ied in industrial areas. Similar results were 
observed in a study carried out by the contractor from the 
Philippines where an increased exposure to lead of the population 
surveyed was found in areas with previous lead mining activities. A 
survey conducted in Thailand of var ious kinds of f ish and r ice I two 
major co~~odities for export ror this country, indicated that there 
,lias no dangerous contamination of the products monitored T,ol i th the 
heavy metals surveyed. Similar and related studies continue to be 
conducted in the Region. 

One 
Project's 
concerned 

way to identify and develop analytical 
major objective) is to distribute to 
reference materials to be analysed for 

capability (the 
the laboratories 
specific elements 

of interest. All the laboratories participating in the Project took 
part last year in an intercomparison study of relevant trace 'and 
other elements in a powdered hair reference material (IAEA/5E-l) 
specially prepared for the Project and another related co-ordinated 
research programme. Results of this intercomparison are under 
statis~ical evaluation and a final report on the subject \.;ill De 
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issued this year. Preliminary observations of the results reported 
by the Project's participants as well as by other laboratories 
worldwide indicate discrepanci~s. Participants at the Project's 
recent research co-ordination meeting (RC!v1) were unable to fully 
explain these discrepancies and agreed that more research work was 
needed. 

PROJECT'S COST TO DATE 

The funds obligated 
meeting (Bangkok, Thailand 
in Table 3, while Table 
past 3 years. 

to date for the Project's formulation 
1978) and individual contracts are given 

4 shows the overall expendi ture over the 

PROJECT'S FUTURE ACTION p~~ 

The Project as recently revised will be implemented. A 
detailed plan of action for future work and shared co-operative 
responsibilities among participating was worked out at the Project's 
first ReM held in BOIIlbay, India, in February of this year. 

Tne Project's primary objective is 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 insti tutes will analyse 
over the next 2 years in addition to their individual research 
projects, a number of reference materials, which will be distributed 
by the Agency for intercomparison. studies. Participation in these 
studies should show the improvement in the analytical capabili ty 
(i.e., precision, accuracy) of the laboratories concerned. 
Furthermore, eff orts will be made to prepare cert if ied ref erence 
material(s) similar to the Agency's HH-l powdered hair 
intercomparison standard, but prepared in a larger quantity. This 
is essential for cont rolling the analytical quali ty of the data 
genera ted. 

As a result of the participation in the intercomparison stuoles 
mentioned, each participating 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 
occupa tional trace analys is, and he should be able to liase with 
various interested departments/agencies in creating an awareness of, 
and in referring the problems of cnncern to, the analytical groups. 

Co-ordination and co-operation among the participating 
institutes will be strengthened. In this respect, participants will 
be encouraged to co-operate in the exchange (through the Agency's 
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channels, if needed) of relevant inf orma tion and in the analysis of 
samples for cross-checking and other purposes. 

The problem of having adequately trained manpower is 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. 

PROJECT I S BUDGET 

The above-presented proposals can probably be implemented 
successfully within the budgetary limits currently envisaged for the 
1982-85 period. However, additional funds for such activities as 
group training will be necessary. 
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Table 1 

HCA PHO,JEC'l': HEAL'l'H HELATED ENVIRONMENTAL RESEARCII 

No. 

1 

2 

3 

4 

'.) 

PARTICIPATION IN 'fIlE PROJgC'l' 

PHOJEC'l' OF~"'ICER: S. B. M' Baku 

Chief 
lnves t iga tor 

S.Gangadharan 

M. lJusain 

P.A. Kapauan 

Institutions/ 
Country 

Analytical Che­
mistry Division, 
Bhabha Atomic 
Research Centre, 
Bombay, 
INDIA 

Atomic Energy 
Centre, Dacca 
Ul\NGLADESH 

Atomic Ene logy 
C'.ommission, 
Quezon city 
PHILIPPINES 

s. fJlongko1phantha At()mic Ene rgy 
for Peace 
Bangkok 
THAILAND 

N.D. Kim Korea Advanced 
Research Insti 
tute, Seoul 
KOHEA 

'l'ype of Pa r -
ticipationa 

Contract 

Contract 

Contract 

Contract 

Contract 

Initiation 
Date 

1976-06-01 

1977-12-15 

1977-12-15 

1970-07-15 

1979-12-15 

Date of: 
Expected 

Termination 

Present 
Statusb 

Remarks 

1979-11-31 Completed Initiated in 1976, and 
funded f:rom regular bud­
get till 1977 and from 
RCA budget in 1970 

1980-12-14 Terminated Funded from regular bud­
get in 1977 and termina­
ted in 1979 

1980-12-15 3 Final report is expected 
soon 

1981-07-15 

1982-12-15 

3 

2 

Final report due soon~ 
new proposal expected 



Table 1 (cont'd) 

6 A.lI. Khan Atomic Energy Contract 1979-12-15 1982-12-15 2 
Centre, Dacca 
J)I\NGl.AOESH 

7 S. Yatim National Atomic Contract 1980-03-15 1983-03-15 1 
Ene rgy Agency 
Jakarta ,Selatan 
INDONESIA 

8 S.GanC)adharan Analytical Che- Contract 1980-07-15 1983-03-15 1 
mistry Division 
Bhabha Atomic 
Resea rch Centre 
Bombay 
INDIA 

9 S. Sukiman Nuclear Sciences Contract 1980-11-01 1983-11-01 1 
Unit,Universiti 
Kebangsan Malay-
sia ,Kuala {,umpur 
MAJJAYSIA 

10 I. H. Qureshi Nuclea r Chemis- Agreement 1979-05-01 1982-05-01 2 

try Division, 
Pakistan Insti-
tute of Nuclear 
Science & Tech-
nology, Nilore 
PAKIS1'AN 

11 N.E. Whitehead Dept. of Seien- Agreement 1980-11-01 1983-11-01 1 
tiE ie & Indus-
trial Research 
Ins tit u te of 
Nuclear Scien-
ces, Lower Hutt 
NEW ZEALAND 

v .. -4 A. 
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Table 1 (cont'd) 

12 S. Ohno Division of En- Agreement 1980-12-15 1903-12-15 1 
vironmental 
health,Nationa1 
Institute oE Ra-
diological 
Sciences,Anagawa 
China-Shi 
,JAPAN 

13 S.F. Kwok Dept. of Scien- Agreement 1901-02-01 1904-02-01 1 
tiEic services 
Outram Road 
Sinagpore 

aO:>ntractual arrangements (viz., cost-( ree agreement, funded contract) 

b Year uf conLract or agreement 
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RCA Nuclear Ins-truJ~1ent !\Iaintenance Project 

status Report April 1980 

1.) Contracts concluded: 

Eangla.desh 
India 
Indonesia 
Korea 
Malaysia 
Pakistan 
Philippines 
Sri Lan}:a 
TrJ.ailand 

Zahur Ali, Dacca 
V. Pethe, Bombay 
S. Soekarno y Yokyakarta 
Byung Joon Koh 
Razal; Hamzah, K~la L'tL'Tlpur 
1<1. Saleem Rana, Rai,;alpindi 
B~ Soriano, Eanila 
J. Ja~~singhe, Colombo 
Sirichai iCeinmeesuke r :i3angkoi:: 

2. ) The aim of -:nis pr~ ject is -to irr:?rove t!'1e efficienc~r, re~ ia:Dil it:: ana. 
qu?.li t~? of the ,·:ork done in laboratories using nuclear i:1strli:er.-ts :i.n fields 
such as medicine, e.g:'ic-c..l tu.re 1 environment, i:2-iu.stry, veterina'!'y sCie?1ces, 
h~~rolo:s:-r, mining! researc!l, education and others t:b..roug!1 the int.roduction 
of more effective rr:aintenance strate[ir:;s ani prac-tices, an:' the rc."tienali­
zation of techr:ical assistance ana. training prograrTll';:es related ·thereto. 

3.) In each of the nine participating cO'lL"1tries t..,·;oo or three 18.bor2~tories 
\.;ere set up '''Thich v;illact as pilot la'bora 1-o1'ies anel in "ihich op-ti~al m?_in­
tenance. plc,ns ,:;il1 be. executed.. Each cO'.lntr2T has already been pr~vid€d v:i th 
equipment to monitor environrnental conr .. i tions of the instT"QTJ1~nts. iJ!'!cle:, the 
first :tea.r IS program;ne po,,'er conditioning equipmen-t ~·'2.S bO".1eht ana is being 
installed in the pilot lc:,boratories. 
In the second year of the pro ject, '-lhich is now Going on, the maint.enance 
plans of the pilot laboratories fornulated in the first year .. ·:-ill 'be e:-cec".1ted 
and "larked out in more details. 

how 1981 an erlenc..ed training prograiTJne has ·been initiated in coll2.:r-oT'2..ticn 
'th'· D-·'.:; of T C;"'~'C~i .~ ~' +-"'" - ---, .. -,., 7.)I"'\AhT":'.TT"":: T""-~" .. '-I -~,...' + rr~ ." "t118 ~\i::'S ... on e ,,-.,,~l. :;... .... :-.S.;:;~Sva. ...... c::: c..::l ..... v.de HI..' / __ ,,;,';.1.1 ... _.!fJ ...... S"rlc._ ;'.J,"-·_·:;ec'J~ 

Pi vb peo:r 18 "'lOr}:ing in pilot la bora tOTies anc. -:!lree others frC'n t:r.e r8E"i.o~ 

participated in the Agency rr'rai!'!.ing Course on nuclear I,ledicine InsirlJ .. '718-:'lta:tion 
held in London lL April to 25 july 1980. 

A reg-ional Agency Seminar en instrume:1t ::laintenance ~''2.s h~l::' in !·lanila f:,o;:; 
27 to 31 OCt.0Qt;;T 1?3\; i::: ,,;!lien 7 of the ? "'~c..tic:rc.2. ?rC' .ject S~;.::~~.:'i8ors -tf'lc'- ~r-.:.:,,-:. 

- -_. ------ A" - ---- ,.... ,-, ~~..; ..+-- ij'~- -:--- ~""'e -'!-•. r" ~·ire-~ ...... -. ~-~ - "Y'\r"f'" c' ... ;.. --d-~':-~-- "r:-~", -. i - . -7 .... -"r' .... -. .,p--~~ • 
.l'i re.,.;.lOna.l. ..... <;..._~- I.Ine- .... c::.l.:l~...... \',0_ ... .:.;.~o..... _oa co ........ _c i.I t:;; __ • ~ ...... '-- .:.c. .;..J\..I..!,; ."u.... ... - - ... 

... ~ '- ~ OJ.... _, • ... • .. _ L.. _ • .... • • .. - •• 
13 Apr-:'l to 23 Lay 19()1 :l.n coll2.oore .. t~o~ ;'!l-::h t!"!e ~CA/ln:lJP lnr:"~S~rJ,2...l. pro :ec"t~ 
Its ~im is to 2S3is~· in the ir'p~vement or in'tro8.uction of a loc?:!. 2.rd re€'ior;.a.l 
trair ... ing i:r.fr?~str-J.cturs i~ p2.T7,icu12 .. r for m2.i~teY~2.nce tecnnieic.!ls. 

As c. fo 11o ... ·:-~J.'D of this ':!orksho"D at 1 es.2t CS Tl.2. t io:r:e.l tr ainir:;: COi).r'se s 10:' 
r;ic:,i~te!lC.n.ce t ec:-:..:'~ia:rJs ~,;ill ·~8 held i:: 1981 a.~d 1.982 i·'3_tn suppo;-: of the Agency! s 
Technical Assis~a~ce • 
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4. ) \~e hope that -through the Seminar 7 the Trainers Horkshop and the 
itinerant ex:pert 'He have ir;:proved the efficienc~T of the tra~sfer of tech­
nology \,~hich has to take place through this pro ject. Tne contacts through 
correspondence alone were not sufficient dUTing 1980. 

5.) The fut1..U"8 action plan i-jill be as stated in the letter of the Director 
General of 24 Earch, 1980 and in the 1981 plan of action approved aby the 
Director General. For 1982 and 1983 a more detailed plan v1ill be ,·rorked out 
in the pro ject revie'l'] meeting to be held. at the end of this year. 

6.)' The expend.iture up to date ha.s been the costs for 9 technical contracts 
and. 6 contract renel·;als totalling US$: 79600. About US$ 25CO 't,';ere used for the 
pro ject revim'7 meeting held in conjunction \ ... ·i th the Serr.ins.r il1 Kanila. T..r'1e pro­
ject formulation meeting CUSS 12000) a::d the Seminar (USS 17000) Her'? p2id fro~ 
meeting funis and additional staff travel from extra aDudgetary resources. Under 
Technical Assistance 8 man-~onths of exnert assistance and US$ 30000 are avai-
lable for 1981. -

7. ) Prom all types of nuclear labore.:tories research v:orkers, doctors and ex­
perts continue re~orting about ins'~ficiel1cy in maintenance and spare part 
supply. He hope through this project to stimulate self help capabilities in 
instrument use and rl:2,intenance star-ting a-t 'the level of users of ir..s"trllrnent in 
their ovm laboratories. The reactions from the different countries are very 
po sit i ve and ·,,:or1: done is encouraging. To reach a definitive success the pro ject 
needs to continue for several more years. 

9 April 1981 

P.H.Vuister 



Neutron Scattering Techniaues in Auulied Studies 

Progra.mme Summary 

Neutron scattering techniques have been developed in many laboratories 

·utilizing lO"'v.i to medium flux research reactors to study problems principally 

of academic interest in the areas of solid state physics and characterization 

of materials. The purpose of this programme is to stimulate the scientists 

trained in neutron scattering techniques to design and implement programmes 

of a more applied nE..ture and relevan"t to local industries and need.s. The 

progranune 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 principal investigators participating in this 

programme are: 

India 

Indonesia 

Pakistan 

Philippines 

S. Korea 

Bhabha Atomic Research Centre (BARC) 
N.S. Satya Murthy 

Band~~g Research Centre 
Z. Arnilius 

(BRC) 

Pakistan Institute of Nuclear Science and Technology. 
(PINSTECH) 

N.M. Butt 

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

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 stud.ies, techniques and equipment 

had to be modified for this new ~~dertaking and early efforts were directed 

towards this end. Some delays were experienced because of problems associated 

with establishing experimental systems. 

Studies are being performed in three major areas: 

Texture 

Industries are interested in the properties of materials ranging from 

transformer steels to polymers and the influence of mechanical and heat 

treatment on properties of materials. Anisotropic properties can be studied 

with neutron techniques which are an ideal complement ~o x~ay te~ure 

determinations. Understanding texture can help to control properties such as 

magnetic anisotropy~ elasticity~ plasticity, thermal expansion, etc. 
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ProDerties of superconducting alloys 

Yhis field of study requires metallurgical laboratories where alloys can 

be prepare~ in low temperature facilities. Both are available in the region. 

The most promising materials~ Nb and Ti, are being studied as alloys. Other 

classes of materials, such as metallic glasses, may also be investigated. The 

superconducting properties of some of these systems have potential for wide 

IItailoring" depending on the phonon density of the states of the material. 

By varying compositions, it may be possible to achieve higher superconducting 

temperatures .. 

Properties of biologically imDortant 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 group~ in simple systems to dynamic studies in grown crystals. 

Investigations of normal and deuterated amino acids such as glycine and 

alamine will help in the under~tanding of the dynamics of a.rnino acids. While 

the structural investigations are fairly well established, the dynamics are 

not fully ~~derstood. 

Brief summaries of the principal accomplishments and activities at 

different centres follow: 

India (R~C) 2226/RB 

A facility for texture investigation was designed andconstru.cted using 

a position se~sitive 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, some 

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 liquid helium temperatures are included. 

A defective microprocessor card and its slow replacement delayed 

it s incorporat ion into the system. 
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Indonesia (BRC) 2236/RB 

A filter detector spectrometer 1-ras adapted for texture studies. With 

the addition of a goniometer and control system, the system operates 

in an automatic mode for texture studies. 

Emphasis on adopting computer programmes to do on-line evaluations 

of experimental data. Investigating computer programmes for the 

calculations of orientation distribution functions and plotting pole figures. 

Development of methods to do investigations of textures in some forms 

of tubes. 

Experiments have been performed on aluminium~copper and brass sheets 

and ~~res. Interesting results from the investigation of p~-Ni-Co 

alloys. 

Contract renewal is pending. 

South Korea (KP~I) 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 graphite to enhance neutron intensity. 

Extensive measurement of the dyna~mic properties of amino acids have 

been made on L-serine and deuterated samples. 

Developing software for calculation of 3B orientation distribution 

function and estimation of error. 

Philipuines (PAEC) 2237/RB 

This research reactor has been operating at 500 kW. Experiments using 

the neutron dif~ractometer take a long time,and inelastic scattering 

experiments using the BeBetector spectrometer take the longer amo~~t 

of time. Efforts are directed towards optimizing the flux. 

A bent germanium focusing monochromator has been designed and used. 

Results indicate a gain of as high as 4-5 System undergoing refinement. 

Temperature dependence of neutron transmittance (300
o

K -900
o

K) 

have been measured for some metal samples with good results. 
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A neutron radiogrpahy facility is being installed for use with a camera. 

Ni-based alloys are being made using existing furnace and are being 

studied. Of interest is the diffusion of hydrogen~ and is important because 

of energy storage and enbrittlement. 

Pakistan (PINSTECH) 244l/p~ 

This research contract was started a year after the others and as a 

result the effort has been directed towards the experimental facility 

for texture studies. D~lays in obtaining a suitable goniometer will 

delay work in this area. 

A triple axis spectrometer has been modified to allow texture studies. 

Excellent results have been obtained on the determination of the 

structure of cellulose - of importance to the local wood processing 

industry and plastics. 

Texture studies will be conducted on aluminium, rolled steel, 

transformer sheets, ball bearings and other materials of industrial 

i!}ter~5t. 

ConcluE-.:ion 

The five centres will continue in their present areas of interest, including 

efforts to optimize experimental facilities to increase opportunities for 

applied research at moderate flux research reactors. A~ encouraging note is 

that during the 3 years of this proj ect, the centres will have developed a..'11 

experimental capability and the motivation to continue to pursue studies in 

the areas of applied research to support local interests. 



Exnendi ture Summary 

Agency Contribution - US$ 

Country 1978 1979 1980 1981 

India (BARC) 7,000 6,000 6,000 
2226/RB 
N.S. Satya Murthy 

Indonesia (BRC) 7,000 6~ooo Renewal 
2236/RB Pending 
Z. Amilius 

Korea, S. (lUI..ERI) 7,000 6~000 4,000 
2238/RB 
H.J. Kim 

Pakistan (PINSTECH) 6,000 4,000 Renewal 
24~1/RB to be 
N.M. Butt considered 

Philippines (PAEC) 6,500 5,000 5,000 
2237/RB 
N.G. Nat era 

Year Total 27,500 29,000 19,000 

TOTP..L 27,500 56,500 75,500 





Objectives 

The overall aim is to assist in the development of isotope 
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 137Cs 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-I 8, carbon-13 and carbon-14. 
Prior to the commencement of the project none of the countries had 
analytical facilities for any of these isotopes applied to hydrological 
problems. 4ssistance is being provided in establishing this type of 
analytical capability in the region.· A facility for the analysis· 
of environmental 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. Following 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-14 
in natural water samples. These systems are being commissioned in 
May 1981 with the assistance of an expert from the Australian Atomic 
Energy Commission (MEC). 

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-14 in natural waters. 

Most applications of environmental isotope techniques to hydrological 
problems require the availability of stable (deuterium, oxygen-l8) 
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 lAEA. 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. In 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 lAEA 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 theit 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. In 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 environmental 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. 

~'i th 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 137Cs 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/ j f /1736 1981-04-09 
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TABLE I 

Institutions participating in RCA Isotope Hydrology Coordinated 
Research Programme 

Country 

Indonesia 

Republic of Korea 

Malaysia 

Thailand 

US$ 
Institution RCA Funds for first year 

Centre for the Application 
of Isotopes and Radiation 

National Atomic Energy Agency 
Jakarta 

Korea Atomic Energy Research 
Institute 

Seoul 

Tun Ismail Atomic Research 
Centre (PUSPATI) 

Selangor 

Office of Atomic Energy for 
Peace 

Bangkok 

8,000 

8,000 

8,000 

8,000 
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TABLE II 

Expe'nditures 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 

137Cs technique 

2nd Project Review Meeting 

Estimate for year 4 

Estimate for year 5 

28,000 

54,000 

3,200 

22,000 

108,000 

uss 

203,000 

108,000 

61,600 

61,600 

434,200 

',~ 
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RCA PROJECT 

1. TITLE 

Appendix 7- 8 
15 September 1900 

Coordinated researcb progT~;"'De on the development a..."1Q application of 

nuclear techni~ues for improved utilization of agricultural residuesh~tb 

special reference to biogas. 

2. IlrrRODU eTI on 

Since the Deed for energy conservation has becoIDe imperative one practical 

approach releaving energy constraints in ag:'icul ture lies vd th the procluction 

of methane by the ~"1aerobic fermentation of m~"1ure ~~d plant resiQues. The 

process also yields high ~~ality fertilizer. 

3. BACKGROUND 

'* In the introd.uction to tt3iogas Tech.""101ogy in the T.o.ird World" the authors 

. give, however, a warning: tfBiogas tecn..lJ.ology represents one of a number of 

village-scale tecb....·I':lOlogies that are cu:-rently enjoying a certain vogu.e among 

gove:-:nrr:ents a....-.d aid ac.~ncies 2...'1d tha.t offer the tecp ..... ""lical possi bili ty of more 

decentralized approaches to development. Eowever, the technical 2..."1d economic 

evaluation of these technologies has often been rudiment~~·~y. Tnerefore, there 

is a real danger that attempts are being made at wide-scale introduction of 

these techniques in the rural areas of the ·Third World before it is known whether 

they are in a..."!y .sense appropriate to the problems of rural peoples." 

Nume~ous publications leave little doubt about the merits of the ~"'1aerobic 

digestio~ system. ~~t there is cont~oversy about the main benefits being either 

gas, fertilizer or enviro~ntal quality_ Tnis is partly Que to the variation 

in de~ee of digestio~. In the digestor three major processes are developing 

concur~ently: hydrolysis of macromolecules, acetogenesis ~~d rneth~"1ogenesis. 

Each of these processes consists of numerous reactions which are depeniing one 

on ~"1other ~"1d a-~ catalysed by a consortium of microorganisms. Studies on the 

metabolic pathways, kinetics . and ·pool sizes in this complex system a..."1d mom toring 

particular key reactions ca..."1 elucid.ate the d.igestion proceedings and facilitate 

controlling them. .A lOh' efficiency in the utilization of o:'g2-"'lic substrates 

is usually attributed to a!1 incompletehyd.roiysis. In this cO!1.."1ection it is 

now ·sho'h"!l that anaerobic microorganisms have a much greater catal,}rsing pO'wer 

'* 'K S' . A. Barnett, L. Pyle, S. _.... ubra."'ta...··ll.a.."'l, 
-- - he'" ~ ... .Il' C .,..,-,.;-t{e sec:.rc en .. re, Vl. .. a y a, a! .. c:..:...i..c... 

1978. International Development 
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than previously thougbt. Tbey 'c~~ metabolize aromatic'ri~g structures which are 

:rather recalcitrant in aerobic systems. 

The biogas usually consists of about 70% meth~~e ~~d 30% carbondioxide. It 

seems possible to increase the methane content to 100% by enha~cing the hydrogen 

production in the second digestor step_ 

Tne methyl group of acetate is a key precursor of methane under many' 

conditions but it is not clear u-~der which conditions other meth~~ogenetic reac­

tions are preferred and the digestion fluids get a lower pH. Data are required 

for timely measurements to' control the pl~'"1t since the methanogenic organisos 

are o!'1~Y properly ·working a.'"C a pH around 7. 

As a. final example one may thir~ of getting the digestion better work at 

low ~bient temperatures. At present the meth~~ogenesis is decreased if not 

completely inhibited ~der winter conditions. 

Tne publications show that data on meth~ogenesis are inconsistent ~~d 

unreliable. In general there is an appeal for more research especially in the 

field. Tne Joint FAO/IJ£A Division of Isotope ~~d Radiation Applications of 

A'"Co~ic Energy for Food ~~d Agricult~al Develop~ent has w~th t~is proposal 

the purpose to support more and better quality studies on meth~~ogenesis. 

It is realized that studies to improve and increase meth~~e production are often 

helped ~d fre~~ently only made possible with the aid of isotopic tracers. 

In RCA-8 Uo."'lder item 9 it is stated that the proposal for a coordinated 

·researci:. pTogr~e on the. development a.'1.Q. application of nuclear techni.crJ.es for 

~provec ~~ilization of agricultural residues with special reference to fermenta-

tion !-.tE.S tecb...'t"l:i.cal meri t ~~d priority in the region. Tne lEA "w"aS recomrnended. 

to initiate the proposal as an. RCA project as a..'"1d when fu...'rlds are available. 

Within the scope of the above project we have now identified tbe biogas ~~d 

fertilizer pro~uction as a field of research of high priority. 

" 

Presently the Joint FMJ/I12J:.. Division ~of Isotope and. Rariiation Applications "~ 

of Atomic Energy for Food and. Agricul ~u.ral Dev-elopmez::t is preparing a meeting 

of a small group of consultants to seek aC.vi.ce where and. how tracer-aid.ed. 

tech.""liq'J.es can be most usefully emp~oyed._ in this field ~~d how the fUnds ..:hen 

they become available can be used in the -best way_ 

... / 



4. OBJECTIVE 

To improve the farm level biodigestion tec:r_Dolog:jr of prod.ucing safe and. 

reliable gas 2.."1d fertilizer ti;...rough the use of radiation 2-"10.. isotope tech-

niques. 

5. SCIE1TTIFIC PROGR..Ai\!!,lE 

The above goals may be attained by the following proposed research pro-

gramme: -

5·1 Isotope studies 

5 .. as' - .t:'..L ' 'L' .,. ,~ ., 1 ..L ' ,1.G. C-l' ., 1 . • l..l. -CUd.S' 0.:. .. ne L"~a..rO.Lysls ra-r.e OJ :usacromO.Lecu es ",r.rougn , aDe.L eo. 

( 1.1 ) ma."1u.re and plant material e.g., 'C-labelled water hyacinth. 

5.1.2 Utilizing tritium labelled sugar for investigating the possibility of 

affecting the hy~ogen production concurring with acetogenesis and thus to . 

increase the methane yield of the biogas. 

5 i .. "R-.~' t' ., 2 14C ... ' 1'" • . ~ .t:' ..Lh ...... 1 ._ .. ,j .J..IJ USl.ng ace lC a.:1Q.- - .. ne re_a"l.ve lrnpor .. 2-"1ce o~ I,._.e mel,.~Jy group 

of acetate as precursor of meth2-Tle Ca!1 be moni tore6. anc.. early process control 

can be applied to check a pH drop_ 

5.2 Ra~~ation studies 

5.2.1 Rciia:ticn ind.uced muta...'"1ts ma;y be sought \o.'ith improved perform2.."1ceat 

low ambient temperatures .. 

5.2.2 Ra.d.iation may be applied to study the degradability of certain types of 

agri cul tural substrates. 

6. SCI~~TIFIC SCOPE lJID PROPCS:2D PROG?..P .. K]-,S GOALS 

To promo~e the useful ~~d safe exploitation of isotopic tracer-ai~ed 

tecb:~~~es in research ~~ monitoring aimed at improved p~oiuction of 

biogas ~~ fertilizer from agricultural residues; 

To assist in transfer~ing improved biogas production know-how from the 

laboratory to the pilot plant by making avai lable tracer-aided. monitor 

t e c IL"li que s,; 

By making a-.,,-ailable -the above tech=.icrues 2-'r1d krww-ho'i>r to assist in 

investigatio~s 2-'r1d ad~~se o~ remedies (trouble shooting) of problems 

occurring in biogas pl~'r1ts in the regio~. 

. .. / 
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7. PP..RTICIPATING Il~STITUTES' 

Six to eight Cfilalifi:ed scientists of institutes in the RCA region and 

three to four (cost-free) scientists of aclva.."'1ced institutes (Japa..lJ., USA., 

Australia, Europe) ~~ll cooperate to exchange views so that the former become 

acquainted with the e~~erience a..lJ.dmethodology of the adVcLlJ.ced institutes 

a..lJ.d the latter become acquainted ~~th the problems of the developing countries' 

small-scale biogas plants. Depending on the response of the potential partic­

ipabts arid on recomrnen~ations expected from the above-rnentioned consultants 

meeting the progra~~e will be further defined. 

A duration of three to five years is envisaged with a rese~-ch coordina­

tion meeting each year. It is proposed to initiate the programme early 1981. 

Tne' first research coordination meeting will be held at ~~ early stage to define 

the programme. 

9. Eu"DGET 

Contract s .................... • e· .............. . 

Rese2--cn coo~ination ....................... uss 20:000 

US$ 65,000 ~Jlually. 

.Il> 



ProDcs~l for RCA-Pro~ect 

Ka\.;aifi·licke~l'.-; 
3 N<J.rc~ 19-30 

1. Title of the uroject 

2. 

Co-ordin~ted resea~c~ progr~~~e on evaluation of ~~t~~t stoCks for 
se;:;i-c:..;a.....-f pla.n-t type 8..S cross breeding ma:terials in rice. 

The contribution of ind.uceO. Duta:.'"lts to pl2.nt breeding is not liwited 
to t;:'eir dire~t use as improved crop varieties but also snoulci be extended. 

• , • • rl·.L· .. d' ova=- ~!le~r ~n ..... ~rec" use l.n cross D~ee l.ng progr~'nl!le. In rice,. 23 irw.proved. 
.... -arieties ha.ve beer:. released sir.:ply by d.irect propaga.tion of' mutants,. while 
uti 1-1 za.-:io!.l of induced ~t2.n.ts as parents in cross. breeding prog.L~.=ze h2.S 
oee=. ra.t~er li~..i ted.. 

Cc~si~erable increase in yield potential of rice cultivars has bee~ 
brorr-: about D-,f inprove-:J.. loo..gi-J.'1.g resista.l1ce \-Thich is often accomplished 
-C3T :shorie.r:.ing of culm length~ It is reportecl that today se;:ri-iLwarf rice 
a~e 5' .. :0-;.,-n on 30-10 of rice area of the tropics ~'1.cl about 50% of most:. Hidely 
&,.\. ..;~-:l rice in Asia are serni-dwarfs. Shori;-stature is one of' the t:!ost 
freC?"..te.=-:ly selected featu.::-es of ind.uced rrratants of rice and a characteristic 
for seVeral of the rice i,;"atie"ties released. from propagated mu"tan..ts. Nany 
s~o=-t cuL.'TI mutants would be c:%.:i~l.able for d.e'\relop-T-;>g lod..ging resistan.t rice 
-.-arie-=ies auy c:r-oss breeding. 

Eroded genetic di versi ty renders crops potentially Vtl.L."'1.erable to insect 
2....."1:1 ::isease epic..e:TD.cs. Southern corn leaf blight in the U.S in 1970 t-T2S a. 
tir~~:>-:ic eX~!1.ple of a genetic-based. epidemic,. tfnere corn F1-hybrid. varieties, 
all possessing Texas male sterile cytoplasffi r 'Here severely attacked. by 2. ne· ... 

..r- "h.L~ .... "~. or- 1" 1":; ~.' T" . - .... , R' race c,.\. "'t_.8 pa~noge:ls:o ~ern~--....J.~-iarJ. ~nes re ease ..... ~.Y .... ne .... n~er:I.a:t:~onc;.J.. ~ce 

Research Insti tut e (IF..P..I) in the Philippines are t.;idely used a.s paren~s in 
rice breeo..::.ng. Such a 'Hide use of lin; ted parental. sources in breeding e"ig:b.t 
b~ forth a relatively nal..I."OH genetic diversity of tropic rice. , Rece:::rt 
2.:l.alysis by rp.RI of ·the genetic ancestry of IP.RI varieties and.. ne'lll varieties 
:i..n 10 l.siZ-:l CO'tL"'ltries (Ba..'1.gle.riesh r bdia7 Indonesia.7 Iran 1 Korea.,. ~Tepa.l., 
p:::>~ ~ :"2.:::., Philippines, Sri La.cl:a. and Thaila.."'1d) showed. that (1) a1.1. IILZL 
-:;--=-~e-;-:.es p:)ssess the S~"TIe cy-toplasw of ~ 'v2..rie-ty ~'"1d. further, excep~:!.ng 

o;ce 'V2--iety IR 5, carry theSa'Ul8 seci-dwa.rfing gene :fTC?ffi a Chinese variety 
~e:: ,;e-:>..:,.;oo ~en (DG"jiG).. (2) about 5C,% of the recently nar:led. varieties in 
r:?:::'c::..a.l progra~as in t!:le Asian courJ.i:ries are tra.ced. back to the same 
=.a."te~a.l pare::rt J ~l and virtually all the ser..i-d~farf Y2..rieti.es car:r:r -the 
sa=:e DGHG ge!1.e. IERI su.ggested. "to rice breeders in the countries to use 
a1 -ce=nate sources of cytoplasm ~"'ld semi-dwa.rfing genes. 

It .... 'ould not be proper to say at this· stage -that the rela.tively narroti 
ge.:leti~ cii versi ty of rice in P..sia..l1 tropics has already c?.used serious haza=ds 
to rice pro=..uction. It is -claimed. that Ser:-.i-i't'la.:t"f rice "'V2.rieties are pa.:.-=i­
cu.larl:v- susceptible to sc:ne d.isease or insects 7 e .. g.,. the bro;;:z:r pl~tb.o'pper. 
The a.~a.ges ca.used. by the bro\'V-n pla.."1tbbpper could. be e:A.""Plainee. to sone erle:l't 
bJr a new agro-ecologic~l condition crea.ted,. for exa=.ple t ~J increasec.. fertili.z: 

..... 2/ 

I --------! 
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input in cOTl_"1ect,io::J. 'Hi tt "the charac"teristic plant type of sem.i-d~.;a:r::f~t 
hhich favours rapid pTop~ation of the insect., However

1 
it could no~ be 

denied that the ge~etic sir.~larity of D~~ varieties ~ight enh~~ce rapid 
spread of the pest ~5. i is neH biotype(s) Hhich attack. for:::-erly resistant 
varieties.. Irrespectively of ,"vnether actual damages have been caused. 
alreaay. or not,. a ,-rid.er genetic di versi ty, leading to less genetic vulnerabi­
Ii ty 7 is a prereq-Llisi t8 of future st8.01e prod.uction. of rice ... 

Poor PW-1 cle exe::-tion is also noticed. as' a defect of certain se~-d-.Tarf' 
rice -,,-arie"ties. Probably, this defect can be, to a certain extent, averlecl 
th'r'O~'-1 proper cOwoi!latio::l of the d,-..;arling gene:-.:n:i th backgrou..-rrd genotypes. 
Eo·,-;ever, a Dare effective approach to -the solution of the problem 'Hill be 
"the u-:il.ization of alt~rnate seJ7l.i-d~ .. iarfing genes such as. fror.:t ind.~ea. 

1i: rice gro\',ihg C01..!.rl.tries in the ter.lperate zones t se:L:i-<l~.;arf- "tI"'8.r:i.eties 
are also prev-ailir...g, but their genetic o..i versi ty is not so narrcn..; as in the 
.as:ia:l -:rcpics. :Neveriheless J the infusion of semi-<lwarf inc.ica. varieties 
C~~.i > .. ~ ~ the Dm·lG gene (s-:..lch as released by IRFU) pushed. "the 5anonica 1 

~c:-;.l~i ani! other ra.ces out of m2Il.J''' breed.ing progra.11r!".es,. lea.v~n.g other serrri­
d..·...-ati'in.g genes 0: spor .. taneous a.s well as ind.uced. origin 'tL.""l.used. 

In vie"!',; of the risk of potentia.l V"lollnerabili ty caused: by' the narro~.; 
ge:=.e-:ic d..i versi ty of ser.Li-dwarf rice in the tropics and. rn~-zy a,-vailaole dt.rarf 
a...""lc. seci-d.warf rrnltants v;hich have not been used. in breed.i.:lg pro6la:1~eS, it 
is p:--oposed to investigate induced Se4ii-d~.;arf rice mutants genetically and..· 
p~~siolo5~cally, ~~d to e,~luate.them as cross parents~ 

3. Cf::,-i8~-:i-.. re and. Scientific Prozram .. :71e 

O~5e~ti'\.'"e 

To evaluate serrd.-d\.;arf mutants as cross parent throllo~ ge':letical, 
P!.J siological a."'1d breeding studies for providing al.ternate sources of genes 
for se~~-cwarf plant architecture ~~th differe~t structures ~~ ge~etic 
ba:.-4 s~ ..... u.::.ds .. 

I!l ord.er to achieve the objective, the follo:·li.n.g resea.rch Pro5 ... z..."jr-ue is 

1.. Phenotypi cal st't"" j es - , 

(COr:1pa..-ring Irr.ltants ''W~ th their respective originaJ.. varieties,. ... 
a.."'ilong r.rutants a:!:.d bet1.;een O".lia..T1ts a..'T1d existing spon.taneous semi.­
d",..;ar:f types) 

.b. 

c.-

1\ 

L~vestigation of plan~ arcbitecture -

Exa."'ni.na.::ion for changes· of other agron.omic characters besid.es 
culn length 

_~:rronocic and. phys~ologica.l investigation (on y:ield, lodging 
reSistance, response to na.tural and. arti.fici.al conCl.i tion,. 
rnech~njsm of dwarfing, etc.) 

---- .. - . -- -- ._------_ .... -.;... -----.--------..:...-----
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2. Genetical studies 

b. 

c. 

d.. 

Genetical st~ies of 8utants i~ relation to ~heir respective 
origi~~l va.yieties (n~~ber of resDonsible genes: domin~~ce vs. 
recessiveness, pleiotropy, etc.) -

"1101- s ..I- -..I- (t ..1-.:- -..::).c-- .L:> -.. d .e"' __ '- ~ m L.e.::> L. es", O.i. ser:u-........';-;ar.l~r..g genes o:r. ~na.uce r.;utz.tioD. 
~d spont~eo~s origins) 

Lir..kage test 

CJ"i:o logical investiga.tion, 'H~en c.esired. 

3. BreeM...i..ng stciies 

Investiga.tion of expression of semi-dwarfing genes in 
differe~t genetic backgrounds 

b. nco .......... .;.,..,.;.,..,~· a'n~ , ~ 4-'!~n ..I- es..l-
uJ.l..J_ ................ o w..- ....... "";;I L" '" 

c.. Hodel breeding b-..r utilizing serrQ.-ch·,arf wl1:ta:::its 

To iClentify a..."ld make a,,~ilable ne-,.; sources of semi-o"Harf plant t:y"pe 
for lod..s-ing resista..."lce in rice. Such sources 'HOuJ.d. open possibilities 
for varietal improvement beyond the limits set by the pres~nt~ us~ gene 
so::..:..-ces-. 

To cake also availa.ble in improved genotypes other o..esira.ble rrrutant 
genes such as relating to €arliness r better harvest i.ndex,. plant architectu.:...~1 
de7:1cp~e~tal ~~h~ ~~~ resistar.ce against ~~rious stress factorsp 

5. Pa~ici';)a.tiz:2" institutes 

Selected qualified scientists ~~ll mike researches as proposea ~n the 
scie=tific progra."TI.me on a-..railable rrn.ltcnts obtained. at their ~""1d other 
l~bo:"·a:tories. T'ney would. participa.te in .the programne either as research 
.c;;n:trz.c-tors or on cost-free basis with r~sea.rch ~~ee:nen.ts. 

?es~~ch cO::ltracts are exoected. 'iith institutes or- Asi.?.:l. cou:n.tries 
(I=.=':'a..~ Philippines, Thailan.dJ - Korea a!ld others), a.."'!d. Research agreements 
·..,~th T'>":~ii;-i.ltes of Fra.:lce, Japan., and. USA1 and. with IRRI are desired. 

!~~:'cat:.o":"'ls for the fu.ture 

Estimated du....-a.tion of the prog.La.:n::re is 5 years.. It is proposed. to 
,,'!-!; ii~te the P:r-05'la.''r' .. '':1e in 1980. 

A first resea~h coordina.tion and. pla.;""~in.g meeting would.. be held. in 
'1980. The Pro51a.~-:le will be revie-,.,edat regular worksnops p1.~""ed. to be 
held. \nth 12-18 r:1onth' interval atone of the coo?e::-ating i:nsti tutes.. The 
i;::proved geneti c stocks res'U.l ti:cg from the progranl .. ':le wi.ll be distri but ed.. 
free of charge by the Joint Fi-..ojlKEA Div"ision. Infor.rra.tion about a:vailable 
stocks ..... ~ll be disserrj.nated.t~..rongh the Ff..D/TA7.A Kutaiio::::. :Breeding Ne'A"sletter 

..... 4/ 
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6-3 Research contra.cts 

Heseo..r-cn coomination 
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US$ 30 r OOO 

15,000 
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CONCLUSIC;·1S .A1TD P3COI·1?·m.CDATI01'JS 

~o llo\':ing the presenta.tion of rese?r~h pro ject report3 a.."1d. ex't-ensi ve di s­
c'Ussions ef spBcific a.spects 2-"1cl gc:::era1 C8ncepts of research pl2...~s strategy 
o.ud. methods. a !l'U!:ioer of COIT'll"!"D. ttees 'Vle:'8 formed ':';0 S'.lTrlz~arize rBsul ts, to e-.rm-t 
rc1cV'a::J.t conclusio:ls a.."1d to make rece:r.:r.endations fer future 1-lark. rr-ne cO:l~lus­
ions a.."1c1 recommenda.tions of the Region;;.1 Seminar on Induced. 1·1utatic~z fer the 
Ii!lprev8:nent of Grain Leb'~rnes i:J. Souih Bast Asia, 1975 (I.AE.A-203~ 1977) lle:-e 
considel'ed. 2..."1d. generally endorsed. .Arl.cli tional aspe~tE: came up ~"1d. some clari­
fic2..tio:J. \'las nGcessar-J. 

StarvinG' Tn8,terial for mutation breeding e:1.-perirnen'ts should. have good 2.0~­
nomic pBno;r-mance ~d should be optirr:ally ad.apted. to the e!:"!.-i.::-or.:nental cO!lc..i tions r 
'U..."1clcr ~,.rhich aT .. improved. variety is intenc~E'Ci "to -De 'Q~ed.. It wO-.lld. C·p ide~l to 
resort "to rm.ltatj 0:1 illd.uction, if the genotype in question ne·~d.3 i;r:p:-cv2::-.ent only 
in one or a fe"\,; 1'le11 6.efined a!lcl easily selectable tr2i tSa In ceri2.i:-.: specific 
instances, h01'lever, rnuta:tion ind~ctic:: rr.igjt be enployed 0:1 primitive cr -r:il:' 
geno-t;r-,es to r:1at:e -!;hem more sui "table for usc in cross brecd.ir:g~ Oft en it \~Cllli 
l)e adv:i sable "t 0 "tr-ea.t ~everal differer~-t gc~o"tJ"'Pes. In a;-:;J case, an 8V3..!. U~;~ 1 en. 
of a.v-z.ila~ule g€:r~nplasm rm.lst prececie the ir:1ple:-::en"ta'tion of a mutatio!: 'bre:;ding 
proj€.ct~ 

I':'~ beca.me clear that by far not 2 .. 11 the desirable ge~etic ~;a~ic_-;J.c:J. e::is':i.ts 
a,;~ong tbe Gerr;~pln-sm currently held at i.7.rious irlsti tutes ~::d ge::~ebz:J::s. P1'8'\'"iCUS 
vie\-Js on this subjec-c te:1d.eci to' be n)re o}yti:-:1istic. Sta:te:;;e:;.ts as e:r:p:-sssed at 
the Se:.:inar in 19'75 a,!:O'..lt CCripea (rJ,Z·l .. lro~ 203 p. 177) have to be revised. 
-(follo-,.;ing research 'oy Pathak in Kenya.). 

Lil:e in any pl~+' bree0~~g project, clear' and. precis~ly defincQ cbjectives 
are the most essc;:".;ial prerequisite fer' su~ce~s. For the pla."11; D:'e-at.8I' -:::is ~.~'J 

require prior St.~iC3 OL thegcnetic c.nder.virc!l:r.ental factors i:-,,:';'''C.8:2cing the 
charact er in questi.on c.s well as v'"a..riOllS cor.;ponent s i!1YO 1 ved.a ~he :7.Sa.r.s of 
selection, the ti~e Bcale ~"1d the a~ountof ~a~e~,al to b8ha~Q~ei i~ va~i0U3 
5en~:,z:tions \-:i1l ~ave -to be taken in":;o accc:;;:'t, .. r!:.en def:i.ning a pr":lg:-~;.::::::e' s 
objccti vet and econc:-:-.ic considera-tic!:ls ca:-.L!:c·t; be neGlec-tec ei:t~c:-., 1:..s fo:, spe­
Cifically a.esir~d. chc:::,~--';eristics a nUGloer of o'~servations ?e:'€ ::.ot(;t:l.: 

a) 

There is a need. fer al ter·aotion of photopericc.ic !'-ea~~:,c:11 for 
obtaining !':'iore urifol7.: flQ~-;e:r'ing:, for d.rcu.g..~t ti)ler~-::e and. ::)r 
ea.::';i~r :::r:,:~u-Ti-::r in r.:.c,:l,Y of tr .. -= leg-.:.:::e creps. P=ac.-~ic·3..Dlo sc:'ec-cion 
cethods for Some of th~se characters have to be ecveloped~ For 
e'\"8.1~2.-;;i:--... g yie:d.L"1g cap2.ci -tj~ in Z'ela-ticJl to carlinsss nr,=-cc,"J-:'t:· ... ..:, *.;y 
pel' d2,ytf sho·:.1.1d. be userl as c::'itc:~'io:1. L"1 soybe~"1, e..ia.ptc:t:.cz: -;C> 
hig!:8r al ti t::-i(>s is dcsi rabl'2 0 Time so'.·:ing e~-p-e!'i!7:e:rt s may p~vic..~ 

-,..,.... - ..... ,. .-.. -. ".-.. '1.-. 

1.1- ' .. ~""'~ , .... ~ to· - '-" .. .I,. , 
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Pla.nt archi tect~re 
C"">C -..eo--, 

Crop pla..."1t t s arcl"l..i tecture is intimately related to the 
purpose and system of cultivation as well as the way of 
harvesting. Therefore, if the cultivation system or the kind 
of use is to be ch~~gei suost.antially, the plant architect~ 
has to be changed as welle This should be even more obvious, 
when \-lild species, evolved under natural selection pressure a.."'la.. 
in competition with other species t are to be do~esticated for 
utilization as crop plants in present dn.y agricult~re or horti­
culture~ The breeders having in mind s-Ilch e\.~olutionary cha...""lges, 
nnlst have a cleaT concept of the utilization envi se-ged , the 
cropping system t the season a...~d all the environ.:::ental :-aciors, 
the genotype of the future crop' ~~riety has to interact with. 
He of course also has to be far..iliar 1":i tn the -Diological peculiari t­
ies of the species. Being 2'::"iare of Va,\rilov's la\i of ho~ologous 
genetic variation, the breeder ShOl:.ld nevertheless stay a:~;, .. 2.y .frorr. 
un'k-larra.!lted generalizationt Hhether d:~ .... arf or tall~ detem.ina:te or 
indeterminate, winQi~g or r.on-~i~iiilg, spreading or erect t~-pes are 
deSirable, has to be exaT~ned in each case. Varieties for inter­
cropping of course requj.re differen"t plant arcllitectare th~'l va::-ieties 
for monoculturc. 

~sting t~pes 0: cticl~ea for exa8ple have apparently too ~eh 
a tendency for sp:-ea.d.in6; busr-L3r a:1d exeessi ve vegetati ve gro·~;-th over a­
long period of the erep grm.;ing season,. Upright habi"t wi tha large 
number of bra~ches is ai~ed at in India, Pakistan and ~J ICRlSAT. 
Still SOille of such types have an i~sufficient n~~ber of POQS ~"'ld 
cons ecr..le.:1 t ly a- lo·w "harvest indextf , }..n upright r:mta!lt reponed. by 
Shakocr (Pa.'-cistan) shows promise btlt needs further improve:::ent f wil..ich 
is being attempted through cress bieeding and repeated mutagen treai­
mente It is ev~dent that an improvement in plant archit~cture towa~ls 
the conceptual ideal type does not aut o:!a:t i cally bring tr.e c.esired 
yield iwprove~e~t. In evalua~~ng such improved genotypes, ~ adJust­
ment of agrono;nic condi:tions such as sowing time a.nd. sO'\\'ir:.g densi-ty 
ma.y be required. 

In mungbean, short stature hlut~~ts with good branchi~g pa~tern 
rlcre selected. (Shakocr, Pcj:ista.'1). There exists cerlai~ly :;. :lee:' feZ' 
r~str~cturi~g the plant architecture of ot~er grain legu7;eE like pi been 
pea, black gra.:71, eo\>;pea a::d. lentil, keeping in :::i!1d a gre2..'t ·;a:-i et:Y 0:'-' 

farming conditions, incluii:lg a.lso intercrcpping. T1:e posi "tic:': of pois, 
their size a.--:d.' d.istri·ou~ion a.re irr,;;c~a.llt factors : .... or !:.igh g~air: :rie::i 
a.'ld mini~al yield losses. The location of ped.s a.~ove t!:~ lec..f ca.:-:c~.j· 

in case of cCHpea ~"'1d :r..:..--:g"~ea:.. ir;ay offer adva:::.tag-2S in ter:-::s 0:'" eas:"c!" 
harv'estir:.g 2.:J.d rec.uced disease L'1cic-:'€:nce ·D~t may fa.\TC'UT' i::ssct pest 
damage to pods and seeds. 

Prociuc-r.i on 1)!1'Vsio lo~ 
................ ~ a:...--e .... 

Grain yield is a cc~?lex c.8ri vi~g f!'OIT: a nu~bcr 0-: :.;-::' 8lc. CO:T;p~l:1 c:::-t s 
\·:hi ~h as s':1cn a.r2 StJ.b j ~~t -:':. ... .... ~~:. 01:~ Crl\;-i r-J:J.~~:::..Jc.2..1 :~ac-'~ 0~·r: ~,;.d. -t·e ~~;":"~z.:" 

cO!Tlpe~:~2t.icl:::t; Tr~~ Tel2.-t~4c'~:::::~) r::'" ~"ir:~~~ ~o::-!p:::c:-.~s ..;~C ~~:t~ :::.:~ ... ~ 2:·:,::'i·· 
-t Q ctt:.:"':~, -: ~ -: !~C>: t 27:"s -: -:::~ ..-.: :d. -:.::~: :; '::'.:: J p:." S t 7J.::-: L).~·2 r.:~}: ~s .: ~ >? -/ :~~ ::-.::.::.?, 
cOr:J?lic2.t~d for the ?12.2:1; brsci-2.T' ti.") e:"'fec'tivs::y c..d.i8~lce €:':":":: :ri.;;:':'r. 
CJ:'rle problems are 8.~-::1e:J:tcd by "the necessi.t:J to deal wi th it t4::::'er r:u_::'~-e::; 
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conditions (spaced pl~~ts, srr.all plots). 

~nere appears a gener~l consensus that most leglli7inous crops 
have more leaf area than required'for the production of a good grain 
yield (e. g., in c01:,rpea, ::1lL'1.g·be2-'1, pigeon pea.). In groU!1cl.nut rr:uta.'1.t 
cultivars, 30% hib"ns:' g:'ain yield Has obtained in spite of 50{1 re­
duction 'of the leaf area.. Too little is bOH about the contri bu-tioz: 
of particular leaves to the pod fillingw Stu~ies on light penetration, 
photosynt~esis, source/si~~ relationships in leguminous species are 
urgently needed to 6uide the plant breeder in developing genot3~es 
with higher grain production. 

Nitrogen fixation is a most import2-~t aspect of le~~e cultivation. 
It should be a.ttempted to improve onset, duration and intensity of the 
process. T:.'1e relev~"'1ce of excess leaf area for pro"iliding energy to' .. ;are.s 
nitrogen fixation s~ould be clarified. 

Flower a."'1d pod acortion are high in several legw~es. ~ne e)~end 

of loss varies frD~ culti~~r to cultivar as Qoes the initial n~jber of 
flowers. ?::ys:'ological stuCi.es should clarify ,ihether flc1-ler and poe.. 
abortion ~ due to restricted assimilate supply_ If pla.."'1ts produce 
excess flollers, the breeder Day be a8le to improve yield. by genetically 
restricting the ::'U.."::·Dcr of floHers s th"-.ls c..djusti:lg the II sink ll to the 
"sourceu • 

rfnere g::ra.in legu:nes are· cul ti ....,--ated r:i thout irrigation, pe:-iod.ical 
lack of r1z:ter or continuous 1·;a.ter stress may set limit to grain pro­
duction. Different forms of drought toler~"'1ce are requi~d for differe~t 
types of "via-ter shorta.,ge. The relationship cf leaf characters anti !'oot 
characters and of tra.."1spiration \'ri th drought suscepti"tiJ.i~~y r.:ust· be 
stud.ied •. 

Shattering of seeds fro~ matu~e pods or mature po~ sheddi~G is a 
characteristic of ..... ild plants that has been gradually eli~i.na:ted fro~:; 

tr.a.r~ cultivated. species G.'.lI'ing iOiilesticaticn. Selecti~n is si:::,le, 
~~tation i~duction has been effective (eeg., in lupins). ?~e 6egree of 
shatterir:g and sheCtd.i::g resista..T1ce tha.t is required, d.epe:18.::; ~P~:". tr .. e 
harvesting tecr~i~~e. :~ alteratio~ of the plant ~chitcct·~~ ~ay C:te~ 
be helpful. The ~agniiuie of losses encoULtered depends of ~o~rse to 
a large extent upon the ti~e fro~ ~~turity till harvest an~ a~so U00~ 
the ·rieather COT .. C"i tions. 

Seed quality appears -to "oe a. critical facto!' in ;':a:lY lev.:--:-:ino·J.s ::::--::? 
pla.l'ltSe There exists variaticn for i!:'lper:r:eable seed coa.t a::d. for sc;ei 
gerrninabili·t:y 2.71ong culti vars. Sr:all seeds l;ere four.d. t~ ge:-::-:in2.t~ 
better tt~~ large seei3 in so~c instc~ces (e~g.t soybe2~)~ ~here are 
also differe~ces in longevity d.v.xing storage, particulE.:,ly 'V.::6.er less 
tha!1 opti;.::.l c0;:c.i-:icr:s~ :::~'s:::r.;.ers '.,;il1 Dave to })2-:r c:tte::ti:~ .;:.c' t::~se 

probler.-:s "r-~4t~~ :·2.'::8 2.2.50 : .. !" ... -:'c,: r~~:c~\:.."":-: -t.:-~8 q~J.a~i t.:~~ i'2~?.";·.:c.. :~:',:;-~ ~::-.. 8 C·C::·:;-;:-:::::--'. 

C;Je.li.:. ... :r ::-·8:-:; -tte C·~~· .. :"':..:'~~:~:-':: -:':~.~ .. -; c.~: ,\~~'I;1 :::'::~~2, -~ .. ') ::: .. S~:-.:.~~l 
__ ~ • .1-.,..... ( ...,. ~......-._.;.._..:. ... , ""..:- "..-:-.-.i(.,":,,''',- - ... , ... "-;~-.-",..:;.~c: ..,- .... -.......... ---~~ 

COt.i.l1- t '...,S],.",l..\..-:1 e.6"~ .. '..J.,'",·""c.J. •• t ............ J c..:.-.:~~_ .'""-~, <:-.,...!...~':"'\,..-·.:;:-;,...,.v .. "'t •• ~_ .. ·..i..v':"~· ..... ::..~ 

°n.h.°bot ) _ .... .,., .:.'~~ co ( ..... ~,....,.,., <::'.,." ~;'1--:":» c~o~-.: .............. __ i.:.J-.~ l._ 1. ,J. ors 1.,;."'C,,~2.C.,J.ver:.es .... \.C ... J.J..vu. ... r ... lLJI,.;~ ... ,Co.'..>'- ~ V .r~ ... .:'- ~"'--.¥.r' 

digt!st5.-~i~; .. i t;t ?~6. tas1:s. .t:i"T'r-~"::--.0es !:.2.·7(~ t,e~:---: :-.. --:G..~e, ~.£g~ j j~:-,~ ;:'-:~~:~'..i.:S c::~ 
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(patil t India). Cons~~ers preferences concerning see~ colour and 
shape are ~~ie specific. In some cases attractiveness of a good 
introduced variety way be improved by a mutation ch~"1ging seed coat 
coloD~. In some le~~es, dark seed colou= is assumed to be associated 
with insect resist2.!1ce. Fiut.ational colour changes can be used to 'Drove 
this ass~~ption or dissociate colour from resist~~ce. Required d~ation 
of cooking is quite a.."1 imporia.,"1t variety characteristic for areas vn. th 
a shortage of firewood or other forms of energy. Its improveme~t by 
breeding is certainly possibles but care should be exercised not to 
spoil seed traits affectingge~inatior. ~"1d longey~ty. Antinutritional 
~"1d flatulence factors should be ex~uined in adv~"1ced generations. 
For S03rbe~"1 2-TJd J7l1.L.TJgbe2.Zl, various food preparations have specifi c 
requirements, but little is 1:!l0\'lIl about the genetic l.spec.ts. The re­
mOv~l of toxic or bitter substances fro2 the grain, which was achieved 
in most le~~~e species duri~g domestication, seems to be a pro~ising 
d..omaine for ITr..ltation breedir:g projcctse 1-Tnere leaves a:-e u:.:ed. as a 
vegetable, (eog., cowpeas in Africa), leaf qualitychar~ters must be 
considered too. 

to DathoF:e~s 2::113. 1:csts 
• lila. 9 "".;78 

The continu8d ·evoiutionof 'pathogens requires continued efforts 
by pla:1t breeders. :Breed.ers results in i;er:::s of resista...11t vari eti es 
often have accelerated the Bvolution of pathogens. T'nis c~~ ac~ shcv~d 
·oe a.void.ed by proper ma."1a&ei::~nt of a\t-ai lable resi sta.nces a.""1G. by using 
more di.U'able types of .!"esista:lce, even if their protecti "ire effect is 
only p2-rtialCl !/tuta:tion induction r::u.si be considered as a mea.."lS to cr-zaie 
genetic variation 1'li th regard to host/pathogen interaction. The scree:1ing 
method applied will playa crucial role concerlli.'lg the :res-~l is of a 
mutation L~duction experi~entf perhaps more ·than for anv- ether bre~ing 
objective. . 

Before starting efforls for i!:;proving resistance b"tJ cross breeding 
or mutation induction, the breeder rrust know the biology of the pathog~r., 
the epide~iological situatio~, ~~d the genetic V?_-iatior. a~cng exis~~ng 
germplas~as far as ca.."1 be judged fro~ tests with a\~ilable p~thcgen 
types. He must establisn i:;8t!-~odclogic2-l procea.'U.!'es a.'1d facilities fo:, 
collecti~g, rr:aintai.""ling and. c.iEpersing inocul1,l;-:1. He !rru.~t be trai!1eC.. ir. 
assessing qualitative and qu~~~itative differe~ces in hest reaction~ 
He would be r~ell a.d.\:'ised to seek the close cooperation of e;cpcrie:1ced 
plant pathologists. 

• 

~nere were ~~~ open ques~ior.s concernirag the ~ethodclogy of 
breeding for disease resist~~~~ in general ~~d of ~~tation Qreedi~g in 
pariic:ula:-,. Should. one U;;e aI""tj.:ici;;.l i:loculE!.i;ion a:1d i:' SC, \:r~~t a:-:-..:t 
tho Cl:ilOu.."1"t of i:loculu.'7l (r:~tu.~·al snore o.e:::si ty or :nor·e) z: .. d its ge:letic - ~ 

co;r:posi tion . (ene genetJ'-P~ 0::- !T.ixt~re)? Sho".lld cr.e a.llo',.; the pl2:;t to 1.:~·e 
all kir.tB of defe~se ~echa~iE~s or shou~d one force the pathoge~ i~to t~e 
tissue? Would it be useful ~~d ?ractica~le to screen for co~penents of 
resi:::;t~cc t:{ a2se~.sing ti '7'Q:':'€:'~~:r~:l :'"'0-:: t~e p~tnObE'.ns E:3-t~:C'lish7;er:t 
e~1 1;:l. 11 r:p:no::' ~:s"ti C:1 i .:.:!:.~ :..;-' :.',-~.2:':. ~;:~ ~~r;: ~ ... :!:; PI'od.u~c:(:} a::d i.:-~:·;; ct 5."':.:;.:: e S£ 

of tl18 spor'(:s f~}.lc.'r·;i::b r.c:;'. __ .~·2. E.;:~::"!".:.~c:. i:: ~~:e fi~::'i? 

- . . :::. .seas~.s :.;'~.:r- ;)8 cC'~ .. plic~:tsl "',..' 
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fecticr;. may re~ain ur.noticed. in some genotypes or under particu.lar 
~~Y~ronwental conditions, thus siw~lating resistance e Toler~~ce 
against a pathogen in terms of ability to proQuce satisfactor,y 
yields in spite of ir...fection ::To.st be looked at as a very valuable 
charactero . H01·rever 1 tolerant varieties may contribute to the 
development and spread of an epidemic ~~d therefore one should 
attempt ~o com-Dine toler~'1ce Hi in some kind of resista..~ce. 

Resistance against insect pests a....~d nematodes has been largely 
neglected; although it appears of mO'tl."1ting imporiance. ~'1hile consi­
sideri~g breeding efforts for establishing i~~erited resista..~cet one 
should not forget to exploit all other ao-rono~ic mea....'1S for reducing 
the incidence of pests a..'1d the amo~~t of da~age (rotation t tillage, 
seasonal variety cna....'1ge f intercropping etc.). Actual proble~s ident­
ified \'1ere lack of resista...~ce against aphids in l1TU-'1gbe2.r: (Korea), and 
against aphids a.11d.. pod borers in cm·rpea (Kenya). Screer...ing for 
unon-preferenceu 'U..'1der open field. or greenhouse condi tieD is ~Deing 
cn.rried out. Howeve:-, "non-preference!! t;Y'"Pe of insect resistance 
might not be effective enough, once a vaz-iety of such kind. is g·ro\o.>n 
on a larger scale. Hore effeeti ve types of resista:;ce may be scree:1ed 
for by releasing insects in cages. In case of i:1sect traDs~iitBd virus, 
resista..~ce against both the pathogen as well as the vector are desirable. 
Resistc.:1ce ?..gainst the vector alene may not be effective e::ougb. Yine~ 

insects are only probing on tl resista.."1t tt pla.l:ts, the viru.s r;.ay alread.y 
be tra."1srrd. tted.. 

Examples of posi ti v'e results encourage to pursue furiher the 
potential of ~tation induction for improv~ng resist~"1cec Such 
examples are Verlicilliu.1l resistance in peppeI7.lint, :--.ild.eH rcsista.."1ce 
in pearl millet and. ba.::-ley, rust resista..~ce i~ 'Hhea:t, le2-f hopper re­
sist~"1ce in rice. In grain lc~~es, pro~sing results have been re­
ported y.7ith regard to goldc:1 r:1osaic '\"irus of Phaseolus 'vulgaris (B:ra.z,il), 
milde~i of Pisum sati '\'1.L11 (Ita.ly), yellow i:iosaic 'Virus of ~::";'£-Dea.n -
(P~~stan), Ascocby1c. blight resist~"1ce in chickpea (P2k~st~.), ~~d 
even for soybean rust (Indonesia, Thailand). 

Al thou..gh the esse~1tial principles of mutation breedi:1g a.:-e spell;::d 
ou• ~'I"\ ·'ne. 'F"=>""u- l on \..~u""a..j.io"'" "D"!"eea.'':,..,,.... (-.J.f,~~ 1917) a --'''''';''0- ("r> -o':",,~·s W" ....... v ___ .t,~ ... c:._ ... .11~ .... '-'_ •• :...>_ .l.-.l5 \ .. ~r. ./ .. , .Li~¥'_. \""J~ 1-' .l.. ..... ~ 

have .l:ot be8r~ ta.ken sa-tisfa.cto~ily into aCCOU-"1t in some of tbe projects 
'presented at the coordina~ion meeting. 

Follo\ .... ing the choice of appropriate pare::.t materia.l, all depe~ds ::e:ct. 
upon a."1 effective r::utager.ic treat::;e~t. (ref. Hanual on J..:-uta.~io:: 3!'ee~ir:.§;, 
chapters 2 f 3 and 7). For a uidest possi"ole spect.I"U!:1 of :7:U'tatio!'ls, t~e 
use of differe~t ~~tagens is reco~~endable. In the ~se of seed treat­
ment fer p!'2.ctical p't.L.,",?oscs wi th ionizing rarliatiorlJ a dose causi~:g 

30 - 50~ lethality ca., be called. efi'ecti ve. To acco~'1t fc:~ 11..""'.pre­
dicta.ble -Y"2.:"iatio:l i!:1 T!:uta£,en sensi ti vi ty, 2 - 3 doses :7iay -De CbOS2:: 

a~d 0:: l:-r ~t ~ best O!1 e cnr:-i c. ~l fo~-.·;a~·:' i!1to t be n en ge:-.~~~~-t :"cr:. ?~_e 
0~;t::r:a.l c-c;se rz..!""-5~c ::af: t·t) "cs c:t:tsr::·,i:--.ci -r:" ~ IJ!'e-tec-t,* ~'f:-~~:: ::~~:!""·ir·:. 
O~lt i:-~ f~ c:.t~2C::1"1~11.Sc: c::e ::-s..s t:-.: }:c;.:::.::· i:-1 :-:~ir~i .;~.:~:;.: ::",-"t~\:i."t~:' ~-.=-'2:. :is:c.. 

"'. . . .. .. 
(;C~~c...}.."r::1. 2~ 2 · .. :.?~:·t :'",8 .L t S ~ J 

hciGh~ ~e~s~c~e~ts arc 
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eYperime:lts for assessing l':'TI.:!.iage!1 dose effects and choosing the 
optimal dose range (112..."'1ual) chapter 5). In dico-tyled.onous pla..'1ts, 
Such tests are more complica~ed due to the different morphology 
and grm.;th pattern of seedlings. Pri:-!1o.T'Y leaf diameter or epic6ty1 

"length appear to be usable criteria, but the best time for such 
measuremer:ts and the corre1a~icns to~:ards H., sur-vi '\"'al and 1.1

2 
::ru.tation 

rates need to be still established in most species. For che;,~ca1 
mntage~s, ~~erience with grain 1e~~es is r~ther liwited. Ca~efu1 
studies concerning ~tagen upt~~e, post~{ash, dry-back ~"'1d storage 
effects are needed. Some grain 1e~~mes exhibit sensitivity against 
preso~1d..ng in r;a.ter. Under certain circumstances, pollen treatment 
may be profita.:ble giv"ing rise to a non-chimeric Hi generation. 

The size of the surri v"'ing l\~l- population giving H? seeds is very 
crucial for the prospects of success of a ~~tation inauction project 
(Irla.T}u~~ ) chapt ~ 13). I!-- vic\'] 0 f expect Ed ~~tation rates in the order 
of 10 ~o 10 '. a. StL"T'"Vl ~~g 1;11 p~pu.lat:on of l~ ~OQ p~~ts -:ust ~e., 
looked a~ as a ~n~~. ~he seed~g ra~e shou1u v~~e ~~~o acco~~'1~ ~ne 

expected. lethality, so that c10 se enougb spacing is achieved. f r:hi cn 
\'lould not only sa.ve experimental field but rnay also reduce ttdiplontic 
se1ectionH • T:r..is 'Dheno-;enon is k.."'lo;""n to reduce the nu-:-.be:- of recoverable 
muta.tions in ce~eais (ref. Mzmual,cha~.r 7.2.2). To wha.t erter:cl it bas 
the sa.:ne effect in various legu:::inous species wou.1d. ·oe important to bo\-;. 

(rJ.tcross betYle~n HI p1a."'1ts a.nd oth8r ger:ntllasm should be avoiderl 
by appropriate isolation (lrlWluc.l, chapter 7 ~ 1. 4). .Ou:tcrcssing "r:i th the 
control or ::u.tagen treated.. illaterial of the sa:ne origin can be tolerated 
in a practical mutation breeding project. 

The -reco:'J':Jendable ways of handling the 1.i
I 

har\.~t::stJ growing the 1<12 
and selecting ::mtants are spelled out in detcul in -the H~ual or. 
Rutation Breeding (Chapter 7cl). 

All i:lU.ta!'lts selected in H ... must be cO!lfirme:i in 'the ne):t generat­
ions. l~a.."'lY of them will be he~erozygous for one or ~or~ other muta.tions 
and therefore segrega.te in },1 0 This requires rcse1cc-tion. The higher 
the mutc:.gC:1 dose appliec. the3~ore ~.:u:tc;..tions were i.r:d.uccd in cells of' 
K - p1c.nts a..."'ld the :7iOre segreg~:tion 0:- ::-u.1 tiple :rru-ta:t iens will be 
oiserved in l.l~ a..'1d 11. Z- ger~era.ticn. ?olyploid.s tole:'3."te :nore chr-ornoso: .. a.l 
aberrations ~~cl "therefore rJ2-y show 10ngBr lasting i:1s-;a.bi li ty a:1C. segre­
gation. Genetic chal1ges \on. th s;:;;;.11 phenot~,?ic exp::-essicn 7.::.y not be 
selectable in !.i

2 
but rather on a plot oasis in Pi __ or later generc.:~~ions. 

In thi ~.. 1 ~ ~ . 1:; ... s case, g2 p.ia:l~S !n2.y tie se eC\feo.. ra.nClom y. 

Use of induced ryJt~ts 
&J'* - eO: c::::.&t_ 

Induced mutants ma.y be used direc·~lYt after ~p:propria.te t!valua.tion ) 
and propagation, as ne~·: ".raric.l.;i~sf or they !:lay be u~~::l in cross br-eed.i::g. 
From experi ence "ri th per:..n1.J.t s (?a.ti 1 t Ind.ir.) one :::'.1st cO:2cl 'l:::'e i:!~a.t 
cross-breeding among 1'T'.'Lttants cffers !;iY; cnor;:.ous potential cf crez:tir:s 
addi t.~.onal 1.~~s~:u.l g8:letic "\~~~.ric~·.-t·:.C!1 f·~"2l~:-: ~~8co:7:b~.:l.? .. ·;ic:i t ;_o~; ?r~iictz.·~.:-e 
fr~r.i t!:e .pl;,·2!1:t:.:'":.~·e of -t::~. :,'~:~~~~.~~.~l:'~." s::c:;-;C'~ 7"[~"\.::.tt .. ::": .. S,. I .... : .:~,=:-~s~~J..; c::-s· 
n~a:lf hc'::e'.'"eT 7 -~S.2 ~:1t~r:~s ·8:~· ~::''''::.~ .. -~..:~ .... ·3..~ ... ;.5 ?3 6~:!::; :c: .. ..:.:'c,€; :L~ c.:"\·':::~i:;6 
· .. :itrl c.J~:.er ":,,,"-.. :.l~.:~·t',le ~;?:·:r~·';~~.~;.::·" :_.:..:_::~-.-;.;:. 'C'."i --:i:. "J.:-~dc"~~~=·2rt;~e -·"'...1~':~_-:::\::~3 C2.~ 

be re:r;ovci by crossi!lg~ ·c'J.~ c.is,\;\l.:r-bi;::g ?i€i0·~rop:r r.:ay lil:el-.'i~,E: -cer::.:.(L .. t..:.'.;~ 
thro'l'\.gh transfer of" a. rrn.lt~-t~c~ locu.s into p_"1othe::- b~n8ti~ 'cac}:r.rouIlcl. 
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Kn"ta."1i; testing and evc:lua-tion sh0uld net be restricted to cond.i t­
ions optimal to the original v7-riety. Often different agronomic or 
en\~r~n~ental conditions have proven to be better for a mut~t. 

~~ore emphasis should be Ci VC-'l1 to making available procisir:g 
mutant .lines to other plant breeders. The use of mutants in com~ercial 
plant breeding ca."1 often be pro~oted by offering the s~~e or similar 
mutant traits in different genetic backgrou..l1ds of agronof71.ically attra.cti ve 
value. Tbis may requ.ire a certain amount of mutant crossing a.T'lQ. mutat­
ion breeders are encouraged to keep such practical aspects in ~ind when 
doing crosses ~or elucidating the genetic behaviour of prooising ~~tants. 

Mutant lines are often developed by institutes not officially res­
ponsible for variety develop~ent. EffoTts should be made to establish 
links and cooperation \fi th main plant breeding prograr.1'11E::s at 2.:1 early 
stage for the mutual benefit of the differe~t progra~mes and in order 
to ensure that c.:..ny positive achievement fro:n l7nltation breed.ing rlill 
reach the far~er in the shortest possible time. 





First Meeting of the Project Committee of the 

~SllN REGIONAL CO-OPERATDlE PROJE:T ON FOOD IRRAJ)IATION (RPFI) 

Jaka~ta, Indonesia 
2-5 September 1980 

~ne meeting was opened by Dr. Moh. Ridwan, Acting Director General 

of the National Atomic Energy Agency, together with the Research Co­

ordination Meeting on the Use of Isotopes in Pest V2nagement, also 

sponsored by the~. A list of participants of the meeting is 

a ttached as Appendix I. The text of the openi..."1g statement of Dr. Ridwan 

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

Dr. Moh. Ridwan, Director of the Center of Application of Radiation 

and Isotopes, was elected as Chairman of the first RPFI Project Committee 

Meeting. As Dr. Ridwan could not be available to sa.~e as Chairman of 

all sessions of the meeting, Dr. M. Takehisa was elected as Vice-Chairman. 

Tne meeting agenda, as modified by the Committee, is included in 

this report as Appendix III. 

11'"ffiODUCTORY ~EJ{S 

The Scientific Secretary explained to the Project Committee that 

the RPFI was proposed to be established mainly based on the result of 

a special mission consisting of Japanese scientists ~"1d an Agency 

Technical Officer which visited six RCA member countries last September. 

The purpose of the mission was to investigate the status of food irradi­

ation research ~"1d development in these countries. As a result of this 

visit, the mission was informed of the interest of RCA member countries 

in radia~ion preservation of fish and fishery products, potatoes, onions, 

rice, tropical fruits and spices. 

This project has been accepted as one of the projects under the 

RCA at the 8th Meeting of the Representatives of I~ember States Parties 

to RCA held during the General Confere..'1ce in New Delhi last December. 

T'ne general scope of the project is to conduct research and dev"elopment, 

includL~ pilot-scale studies in the field of food irradiation aimed to 

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

The Government of Japan has already ao~eed to sponsor the RPFI for 

3 years at a total cost of US$ 236,000 starting from 1980. Consequently, 
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an agreement establishing the RPFI has been developed by the Agency in 

consu.l tation with the Government of Japan. The Agency has circulated 

letters and the text of the Agreement establishing the Project to all 

Governments of the RCA countries on 7 July 1980. These Governments 

were requested to notify the Agency whether the Agreement is acceptable 

and whether they would -vlish to become Parties to this Project wi thin 

31 August 1980. 

The Scientific Secretary called the attention of the Project 

Committee to the Project Agreement espeCially on the Article IV which 

clearly defined the function of the Project Committee. In this connection, 

he informed the Project Committee that the Project Agreement has already 

entered into force effective from 28 August 1980 after the Agency received 

notifications of acceptance of the Agreement from the Gov~~ent of Japan 

as Donor Government, and Governments of Republic of Indonesia, Republic 

of Korea and the Philippines a.s PartiCipating Governments. The repre­

sentative of India informed the Project Committee that his Government 

has already sent notification of acceptance of the Project Agreement 

to the Agency just before 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 Project Agreement, have sent their 

representatives to attend the meeting as observers. Thus, nine RCA 

member countries in total were represented at the First Proj ect Committee 

of the RPFI. 

STATUS REPORT OF TEE NATIONAL FOOD IRRADIA TIOR PROGRPJwU,ffi 

The representatives of each country p~ticipating in the Project 

Committee meeting were invited to present reports summarizing work on 

food irradiation carried out in their respective countries. Among the 

presenta.tions the representatiye of Japan called the attention of the 

Committee to the importance of the public health clearances of food 

irradiation processes in developing commercial applications of food 

irrad.ia:tion in the region. The statQs reports of Gov~ent repre-

sentatives are attached as Appendix IV. In addition, the contributions 

of each Government to the Project were presented to the Committee • 
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SELECTION OF FOOD I'IEI'>lS TO BE STUDIED 

According to the Ar~ex of the Project Agreement, six food items, 

i.~. potatoes, onions, rice, fishery products, tropical fruits (mangoes 

as representative) and spices were proposed to be studied. The repre­

sentatives of Korea and Indoneisa proposed that chestnut and coffee 

respectively should also be considered. ~~ to limited f~~cial 

resources available for this project and in order to concentrate efforts 

on studies on irradiated food items which are likely to find practical 

applications in the near future, the Committee agreed to limit the studies 

to only 4 items which should be selected on the basis of the importance to 

the economy and also to the nutrition of the population in the region. 

After hearing the views expressed by each representative, the committee 

concluded that fish~y products, mangoes, onions ~~d spices - in order 

of priorities, should be the selected food items for this Project. It 

w~s decided that potatoes and rice, although important to most countries 

in the region, should be studied on a national basis. Korea and Indonesia 

were encouraged to conduct studies on radia.tion treatment of chestnuts and 

coffee respectively also on a national basis. 

PROORA.1r!ME OF WORK FOR 1980 - 81 

The Committee considered the programme of work for the coming year 

with respect to the selected items mentioned above according to the programme 

of research and development prepared by the Secretariat in consultation with 

the GovE:-T"IlIDent of Japan (Annex to the Project Agreement). The Committee 

unanimously agreed that the proposed programmes of research and development~) 
covering radiation effect, irradiation tec~~ology, packagir~ studies and 

economic evaluation are applicable to all food items selected. The repre­

sentative of Bangladesh proposed that the determination of efficacy of 

comb~tion treatment be included as one item of studies under the 

tec~~ological effect. The Committee agreed to this. proposal. 

DISTRIBUTION OF WORK 

In carryj~~ out studies on each selected food item, the Committee 

ao-reed that PartiCipating Governments should have the freedom to conduct 

studies on aspects of work which are applicable to the particular food item • 

*) For details of the programme of research ~~d development please refer 
to the Annex of the Project Agreement. 
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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 sc~le studies of the 4 s~lected food items, 

the Committee agreed that further studies in this project should be 

carried out at semi-pilot and/or pilot-scale to simQlate commercial 

application. Taking the foregoir~ into consideration, the representatives 

of Governm~ts participati~g in the meetL~ proposed to carry out the 

follo~~ aspects of work. 

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

Ba.nE:ladesh: 

India: 

Indonesia: 

Re'Dublic of 

Radiation effect, irradiation technology, packaging studies 

~~d economic evaluation of dried fishery products. 

To determine optimum conditions to prevent mould gro~~h in 

irradiated dried fishery products. Radiation effect, 

L~adiation technology, packaging stUdies and economic evaluation 

of irradiated frozen shrimp to eliminate Salmonella. 

Irradiation technology, packaging studies and economic evaluation 

of irradiated dried and cured fishery products. Radiation effect, 

irradiation technology, packaging studies and economic evaluation 

of irradiated frozen frog legs to eliminate Salmonella. 

Korea: Radiation effect, packaging studies and economic evaluation of 

dried fish will be considered for early 1982. 

PhiliDDines: Radiation effect, irradiation technology, packaging studies and 

economic evaluation of irradiated dried fish. 

Sri Lanka: 

Thailand: 

E. YlANGOES 

India: 

Mala;vsia: 

Preliminary stUdies on radiation effect of dried fish. 

Radiation effect, irradiation technology and packaging studies 

of irradiated dried fish. Technological effect, irradiation 

technology and packaging studies of irradiated frozen shrimp 

to eliminate Salmonella. 

(as a quarantine treatment) 

Transportation studies and economic evaluation. 

Preliminary studies on radiation effect. 

Philippines: Radiation effect, irradiation technology and packaging studies • 
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Sri Lanka: 

Thailand: 

c. ONIONS 

Ban£::ladesh: 

India: 

Re'Dublic of 
Korea: 

Phili'D'Dines: 

Thaila.."1d: 

D. SPICES 

Indonesia: 

Malaysia: 

Sr i La..""' .... k:a : 

Thailand: 

5 

Preliminary studies on radiation effect. 

Radiation effect, irradiation technology, packaging 

studies ~~d economic evaluation (with emphasis on 

the last two aspects). 

Radiation effect, irradiation technology, packaging studies 

and economic evaluation. 

Packaging studies and economic evaluation. 

Radiation effect, packaging studies and economic evaluation. 

Packaging stUdies ~~d economic evaluation. 

Economic evaluation. 

Radiation effect, irradiation tecP~ology, ~ackaging stUdies 

and economic evaluation. 

Radiation effect, L-radiation technology and packaging studies. 

Part of radiation effect. 

Part of radiation effect. 

P.ESEP .. RCH CDIrTRACT PROPOSALS 

Taking into consideration the limited funds available to support 

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

Committee recommended that research contracts be awarded according to the 

f 011 owL"1g: 

FISHERY PRODUCTS: One contract each to Gov~ent of Indonesia, 

Philippi.."1es and Thailand.*) 

IfJ..t.NGOES: One contract each to Governme....'"1ts of Phi1ippL~es 

and Thailand. 

O:Nl0NS: One contract each to Governments of Bangladesh *) 

and the Republic of Korea. 
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One contract each to Governments of Indonesia 
*) and Malaysia. 

The Committee noted with pleasure that the Government of India plans 

to conduct studies on different aspects of irradiated mangoes and onions at 

no direct cost to the Project funds on a basis of a research agreement with 

the Agency. The Committee also recommended that the Government of Sri Lan.'lca * ) 
be aw-~ded a research contract to conduct preliminary technological feasibility 

studies on radiation treatment of dried fish, mangoes ~~d spices. A sum of 

US$ 5.000,- was recomm~~ded to be allocated to each research contract. 

The Scientific Secretary requested that participating institutions 

of each Participating Government should submit relevant research contract 

proposals to the Agency as soon as possible and not later than one month 

after the conclusion of this meeting. It is expected that the work planned 

to be undertaken in PartiCipating Governments should commence not la. ter than 

January 1981. 

TECHNICAL ASSISTAlTCE 

T"n.e partiCipants expressed the interest in requesting the Agency to 

provide technical assistance in food irradiation to the countries in the 

region wi tb. emphasis on the tra.ining. Among the suggestions, both training 

and expert se.."I""'Vices in the field of food packaging, irradia:tion technology 

and economic feasibility studies were given high priorities. The committee 

learned with interest the possible contributions of the Governments of 

Japan and India in training scientists from participa tL"1g Governments 

as their added contributions to the Project. These Governments were 

requested to notify the Agency of this possible contribution, on a basis 

of fellowships, a.s soon as possible. 

REGIONAL PROJECT PROPOSAL TO tJNIFSTD 

T'n.e project proposal entitled "Regional Project for Asia and the 

Pacific on Ra.diation Preservation of Fish and Fishery Products", which 

has been submitted by the Age...'1cy to the United Nations Interim Funds for 

Science and Technology for Development (Lllrl.FSTD) f was presented to the 

Committee. The Agency has informed all Gov~-nments of developing countries 
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in the region of this submission. Should these Governments consider that 

the project proposal is important to their countries ~d the region, they 

~~ould submit their official support to the UNDP Resident Representatives 

in their countries for transmission to the Ulf.DP Headquarters, New York 

within 31 October 1980. ~ne proposal envisages US$ 854,800 contribution 

from mrIFSTD whereas the partiCipating Gove.~ents contribution in kind 

amounted to US$ 550,000. 

The Committee endorsed the submission of this regional projeci 

proposal as it would compliment activities plarilled to be undertaken 

under the R...PFI. The represen ta tives of Indonesia, Ind.ia a.nd the Republic 

of Korea informed the committee that official supports of their Governments 

are being conveyed to respective UND? Resident Representatives. In addition, 

the delegate of lndones~a ~~ll request his Government to deliver its 

official support directly to the UNDP Headquarters. The representatives 

of Bangladesh, If.alaysia, Philippines, Sri Lanka. and Tnailand informed the 

Committee that the project proposal is being considered by their Governments. 

It is possible that most, if not all of these Governments, will transmit 

their official supports to the mrnp Resident Representatives in their 

countries in the near future. The Committee requested that the Government 

of Japan, beL~ one of the donor Governments to the UNIFSTD, should ~~bmit 

its official support to this proposal to the liND? Headquarters. 

RED OMIIDIDA TI ONS 

With respect to the view expressed by various delegates, the 

R..PFI Proj ect Committee made the following recommendations to the PartiCipating 

Governments, the Donor Government and the Agency: 

1. Training of scientists of PartiCipating Governments in different 

a.spects of food irradiation, with emphasis on the 4 selected food items 

in this project, should be strengthened. The PartiCipating Governments 

which have just started their food irradiation programmes should send 

more scientists for training. The training should be carried. out in 

the countries which are more advanced in this technology in the region 

as much as possible. 

2. Most PartiCipating Governments require assistance in term of 

food packaging, irradiation technology and economic evaluation and 

studies. They should request the Agency for these assist~~ces under 
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the Ag~~cyfs technical assistance programme. It was noted that the Japanese 

a...'rJ.d Indian Governments may contribute certain types of expert services to 

Participating Governments as a...~ added contribution to the Project. Whenever 

possible, the experts from the region should be assigned to assist other 

Participating Governments in carrying out these tasks. 

3~ Each Participating Gover.nment should make budget provisions to send 

their representatives to attend future RPFI Project Committee meetings at 

their o\t.'!l cost. The Agency may be requested to share up to 50 % of the 

expenses required for this purpose from fu..""lds made available for the 

project. 

4. All RCA member countries should establish national regulations on 

food irradiation to facilitate practical application of the technology. 

In addition they should: 

a. send representatives to attend the Special Committee Meeting 

on Legislative Aspects of Food Irradiation in Colombo, 

26-29 November 1980; 
b. present their Government iI¥'i th the Model Regulations for the 

Control of and Trade in Irradiated Food, published by the IAEA, 

with a view to adopt it into their national re~~lations. Any 

modification re~~ired by national regulatory ag~'rJ.cies in adopting 

the model should be presented by their representatives at the 

Colombo meeting. 

c. recommend strongly to their Government the acceptance of the 

Reco~m~""lded International General Standard for Irradiated Food 

together with its Recommended Code of Practice for Operation 

of Irradiation Facilities used for Treatment of Food of the 

Codex Alimentarius Commission. 

5. The Agency should orga..."'lize a training course on legal aspects of 

food irradiation for public health officials to be familiar with the 

enforcement of their national regulation. 

6. Tne Ag~~cy should desseminate information on radiation treatment 

of the 4 selected food items, both from within the region as well as from 

outside, to all countries partiCipating in this project. 
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OTHER MATrERS 

n~e Scientific Secretary informed the Co~mittee of the FAO/lAEA 

Seminar on Food Irradiation in South ~ast Asia and the Far East to be 

held in 1981. The purpose of this regional seminar is to assess the 

commercial application of the process in the region ~~th emphasis on 

public health clearance and legal aspects. Participants will be 

selected from within the region and among s~~ior scientists working 

in the field and se..~ior government officials \iorking in ministries 

concerned with food, agriculture, public health, industry, commerce 

as well as those from enterprises interested in utilizing the process. 

The Agency has approached the Government of Japan to host this seminar 

at one of the institutions involved in food irradiation research and 

development. It w~s considered that Japan is a logical country to 

host this seminar in view of the advanced tecb.nology in this field. 

Subject to availability of funds, a few selected experts from outside 

the region will be invited to provide gui~~ce at the seminar. 

NEXT MEETING 

According to the ?roj ect Agreement, the Proj ect COmIni ttee should 

meet at least once a year to review progress of work conducted in 

participating countries. The Committee decided that the 2nd meeting 

of the RPPI Project Committee ~~ould be combL~ed with the above-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 2nd Project Commi ttee meeting ha.ve been 

deCided. 
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APPEHDIX I 

I. EEPRESEN"TATIVES OF PARTICIPATDrG GOVE..tOOrrEtiTS 

DIIXJ1TESIA 

Dr. Moh. Rid'Vw"aIl 
Director 

( Chairman) 

Centre for the Application of 
Isotopes and RaQiation 

P.O. Box 2 Kebayoran Lama 
Ja.k.a.rta Se1a:tan 

Dr. S. Djojosentono 
Directorate General of Fisheries 
Institute of Fisheries for 

Quality Control Development 
Salemba Rasa 16 
Jakarta 

Mr. P .S.M. Simatupang 
Directorate General for Drug 

and Food Control 
Minister of Health of the 

Republic of Indonesia 
Jakarta 

Mr. P. R. Tambunan 
Institute of Fishery Technology 
K.S. Tubun t Pos-Palmerah 
P.O. Box 30 
Jakarta 

ME. M. Ma.ha. 
Center for the Application of 

Isotopes and Radiation 
National Atomic Energy Agency 
P.O. Box 2 Kebayoran lama 
Jakarta. Sela tan 

Dr. F. Suhadi 
Center for the Application 

of Isotopes and Radiation 
National Atomic Energy A.gency 
P.O. Box 2 Kebayoran Lama 
Jakarta Selatan 

l~s. N. Rilmy 
Center for the Application of 

Isotopes and Radiation 
National A tornic Energy Agency 
P.O. Box 2 Kebayoran Lama 
J a.ka.r ta Se la tan 

~ (Donor Government) 

Dr. ~i. 1"'akehisa (Vice-Chairman) 
Takasaki Radiation Chemistry 

Research Establishment 
1233, Watanuku-cho 
1"'akasaki-shi, Gunrna-ken 370-12 

Dr. M. Sasajima 
Tokai Regional Fisheries Research 

1i3:bora tory 
Kachidoki"f Chuo-ku. 
Tokyo 

Dr • T. Ka w-aba ta 
Department of Biomedical Research 

on Food 
National Institute of Health 
Tokyo 141 

REPUBLIC OF KOF..EA 

Mr. Cho Ea.n Ok 
Korean Atomic Energy Research 

Institute 
P.O. Box 7, Chyung Ryang 
Seoul 

PHILIPPINES 

!fa-s. Ani ta Mar san 
Philippine Atomic Energy Commission 
Don Mariano Marcos Avenue 
Diliman, Quezon City 
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II. OBSERVH'JtS FROM OTHER RCA GCJ'VK'_.RNMENTS 

BANGLADESH 

Dr. M.M. Hossain 
Director 
Irradiation & Pest 'Control 

Research Institute 
c/o Bangladesh Atomic Energy 

Commission 
P.O. Box 164· 
Ramr~, Dacca 

INDIA 

nt. G .B. Nad.ka..-ni 
Head, Biochemistry & Food 

Technology Division 
Bhabha Atomic Research Centre 
Trombay, Bombay 400 085 

IfLALAY SIA 

Mr. Che Rosli Bin Che !ria. t 
Nuclear Science Unit Faculty Science 
Universiti Kebangsaan N21aysia 
Kuala Lumpur 22 - 12 

Mr. D.P. Kuruppu 
Atomic Energy Agency 
120/10 Wijerama ~4watha 
Colombo 7 

THAILAND 

Dr. Chettachai Bandi tsingh 
Office of Atomic Energy for Peace 
Bangkok 

III • SEDRET.A.RIAT 

2 

Mr. Paisan Loa.haranu (Scientific Secretary) 
Food Preservation Section 
Joint FAO/lAEA Division 
I.AE.A. t Vienna 
Austria 
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Honorable Guests, 

APPENDIX II 

OPENING PJIlf1.ARKS 

by 

Dr. Mon. Ridwan 
Acting Director-General 

National Atomic Energy Age.'rlcy 
Jakarta, Indonesia 

Disti..Tlgu.ished Delegates from Bangladesh, India, Japan, Korea, Malaysia, 

Pakista..."1, the Philippines, Sri La.nka., Thailand, 

USA and Indonesia, 

Ladies and Gentlemen, 

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

the honour of addressing you at this opening ceremony. 

First of all, I would like to express my w-~mest greetings and 

appreciation to all of you who have come to attend the opening ceremony of 

the Research Coordination Meeting on the Use of Isotopes in Pest Management 

and the First Project Committee Meeting of the Asi~'rl Regional Cooperative 

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 con~erning your activities 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 representatives from the International Atomic Energy 

Agency. 

We are happy to note that you have selected our place to be the venue 

of these two important meetings which are organiz.ed simultaneously. On this 

occasion, may I express, on behalf of the Government of Indonesia our thanks 

to the Inte..""'"lla:tional Atomic Eoergy Agency for entrusting us with the organization. 

It is now almost 40 years since nuclear energy was first introduced 

to the public. Its introduction as we are all aw-are was made in the most 

dramatic but unfortunately in the most destructive \r.'ay. 
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The much publicized incident at Three Miles Island continues to 

raise much controversy about nuclear energy allover the world. The 

issues raised are all too familiar to us who are closely working on the 

efforts to utilize the nuclear energy or nuclear radiation for productive 

and peaceful purposes. Mass circulated news-papers and ma.ga.zines al'W-ays 

have much to say about nuclear issues which are often over simplified 

~~d thereby fail to fully consider the real implications of the development 

of the nuclear technology. 

The iSS".les among others which are often mentioned in mass media 

are environmental hazards, dangers to public health and safety. It is 

not surprising that there is a wide public health misunderstanding, 

confusion and ~ilemma. This is because most of the iSS".les are highly 

technical in nature and have not been adequately and intellegently 

ventilated in public forums. .And only a few of them realize that 

nuclear energy has changed their daily lives during the last 25 or 

30 years. 

We as nuclear scientists, are concerned in continuL~g to harness 

the potentials of the nuclear energy for pea.ceful and productive applications 

in such areas such as food pro~uction. Tne contributory role of nuclear 

energy in solving the food problems would. prove well enough our commitment 

to the improvement in the well beiDg broad ma.sses of our people in an 

atmosphere congenial to the enjoyment of economic and social fruits 

of technology advancement. Technology, as sophisticated as this, can 

only be significant if its benefit c~~ be tangibly felt by the millions 

of our people now struggling to upgrade their living standards. As I have 

earlier mentioned, we must accelerate our efforts to harness this technology 

of the future to feed our people and provi~e essentials in our modern world. 

We are happy to note that the efforts are being shared here to 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, ! would like to congratula.te the or~~izing committee 

and those who had a share in the preparation of these meetings. I am indeed 

convinced that the success of these two meetings will be the reword of many 

weeks preparations undertaken by the organizing committee. 

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

and honour to declare the meeting open. Thank you for your attention. 
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~uesday! 2 SeniemDer 1980 

9.30 - 10.30 

10.30 - 11.00 

11.00 - 12.00 

12.00 - 13.30 

13.30 - 14.50 

14·50 - 15·00 

15.10 - 17.00 

Wednesd.a;z. 3 Sentemoer 

9.00 - 10.30 

10.30 - 10.50 

10.50 - 12.10 

12.10 - 13.40 

13.40 - 15.10 

15.10 - 15.30 

15·30 17.00 

Thursday: .1 Sent ember 

9.00 10.30 

10.30 - 10·50 

10.50 - 12.10 

12.10 - 13.40 

13.40 - 15.10 

15.10 - 15.30 

15.30 - 17.30 

1280 

1280 

Friday, 5 Sentember 1980 

8.00 - 10.30 

10.30 - 12.00 

12.00 - 14.00 

lu'PENDIX III 

AGENDA 

Opening 

Brea...ic 

Election of Chaixman 
Adoption of Agenda 
Introductory Remarks (P. Loaharanu) 

Lunch 

Status report of national food irradiation 
programmes and Governments' contribution 
to R.PFI 

Break 

Governma~ts' contribution 

Selection of food items to be studied 

Break 

Programme of work for 1980-1981 

Lunch 

Distribution of work among Participating 
Institutions 

Break 

Research contract proposals 

Teclmica1 ass~s"tance required by Participating 
Government and Training of scientists 

Break. 

Dis~~ssion on the proposed Regional Project 
for Asia and the Pacific on Radiation Preser­
vation of Fish and Fishery Products for possible 
financial support -oy UNIFSTD 

Lunch 

Recomma~d.a tions 

Break 

Other matters 
Adoption of the report 
Next meeting 

Visit to the Center of Applications of Isotopes 
and Radiation, Pasar Jumat 

Visit to Botanical Garden, Bogor 

Lun ch at Puncak 
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A.pm~DIX IV 

STATUS ?..EPORT OF GOVERNI'ENT REPRESENTATIVES 

1., Status Renort on Food I:r-ra a..ia t ion in Ban.g-1adesh 

M.M. Hossain 
Director 
Irradiation & Pest Control 

Research Institute 
c/o Bangladesh Atomic 

Energy Commission 
P.O. Box 164 
Ra.mna, Dacca 
Bangladesh 

Food irradiation :r-esearch programme in Bangladesh started in 1965 
in the Radiobiology Division of the Atomic Energy Centre, Dacca, around 

a 5000 curie gamma source as a central facility. Initially, the project 

~~s selected for low-dose applications in food pres~~ation, namely 

a) disinfestation of stored food grain (rice, wheat), b) sprout 

inhibition of potatoes, onions, c) delay ripening of tropical fruits 

( ba...'rJ.ana , mango) etc. In less than ten years time, the main objectives 

of investigation in all these projects have been completed, such as, 

determination of optimum dose requirements, techn~economic feasibility 

studies and related research on microbiological, entomological,bio­

chemical, nutri tiona.l and organoleptic aspects of irradia.ted food i terns. 

Simu.l taneously, an elaborate recruitmeni; and training programme was 

undertaken for building up scientific man-power. With the availability 

of required expertise new projects were undertaken for disL'rJ.festation of 

dried fish, shelf-life extension of fresh fish (carp, hilsa, shrimp) 

and wholesomeness studies of irradiated foods (mutagenic and toxicological 

studies). 

Based on the encouraging results obtained from studies on different 

food items at laboratory scale, a proposal for establishing a separate 

institute in this field was approved by the 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 irradiation and pest 

control. ~ne new institute, by the name of "Irradiation & Pest Control 

Research Institute - IPCORI" came into existence in 1972 and was housed in 

a separate old building. ~ne institute is now going to have a new building 

of its own which is partly finished and will be completed in full in about 

a year t s time. A food-deficient country as Bangladesh is, the government 
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has always shown keen interest i.."1. preventing food losses by application 

of radiation technology. The Government has readily provided funds 

(about 100 ,000 USS), entirely from its own resources, for purchasing 

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

in 1979 in the new institute building and has been fully operational 

since one year. In the last potato season (March - April) this year, 

we have conducted pilot-scale studies by irradiating about 20 tons of 

potatoes. The experiments are still being continued by ta..1.:ing data 

on various parameters of investigations. 

IPCORI is now a running institute with active research programme 

in the field of food irradiation. Presently, we have about 25 research 

scientists and equal numbers of supporting technical staff. Of the 

research scientists 8 have PhD from foreign universities and the rest 

are mostly foreign-trained at, post-graduate level. 

We have received appreciable technical assistance from the l!EA 
<:-

in our food i.~adiation programme in the form of training fellowship~ 
I­

research contracts and expert services. We have so far had a total 

of 6 IAEA research contracts in various fields of food irradiation 

some of which have been successfully completed and some are on-going. 

Two IAEA experts have completed their short-term assignments in our 

laboratory. 

In the nert five years, when the institute will be fully completed 

as planned, we will have a total man-power of 240 of which about 90 will 

be research scientists. So far as the clearance of irradiated food is 

concerned we b.a:ve prepared favourable public opinion by TV t radio and 

other mass media programme. We do not foresee formidable resistance 

against irradiated food either from the Government or from general 

public once irradiated food are universally cleared for human consumption. 

Necessary step for approval by the proper authority in the government 

have already been taken in this respect. 

Bangladesh with its limited resources has fnvested substantially 

in the food irradiation programme. With continued international support 

and collaboration in this field we hope that it ~~ll soon be possible 

to release irradiate~ food in commerCial scale in Bangladesh. 

• 



2 • WORK ON FOOD IRRADIA TI ON n~ INIXJIIT!Sll 

M. Maha 
Centre for the Application 

of Isotopes and Radiation 
National Atomic Energy Age.."'1cy 
Jakarta 
Indonesia 

In Indonesia, preliminary work on food irradiation was started in 

1968 by JIational Atomic Energy Agency at Pa-sar Jumat, Jakarta. The 

objective of the work at ~he early stage was to adapt the known tec~"'1iques 

to the conditions in Indonesia and also to get more skill ~"'1d experience 

in the irradiation tec~"'1ique. 

The food items s~Qdied were: fresh fr~its, i.e. papaya and banana, 

potatoes, rice and fresh fish •. 

At the same time, ~eys were conducted to select the food items 

to be intensively studied. 

Priority was then focussed on rice, the main carbohydrate source of 

the Indonesian people, and fresh fish, the most available protein source 

in the country for insect disinfestation and radurization purposes, 

respectively. 

P~dicidation studies were also conducted on fishery products to 

elimi..."'late certain pathogeniC bacteria such as Clostridium botulL"'1u.rn, 

Salmonella, Vibrio narahaa~oliticus, etc. 

Since irradiation of fresh fish has to be combined with storage at 

chilling temperature to get significant results, which is still expensive 

for the country, then the study was continued with irradiation of cured 

and dried fish for radurization and disir~estation purposes. 

According to the increase in the amount of facilities and personnel 

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 basic research in chemical and entomological aspects wer.e 

conducted to support the food irradiation study. 

1'ne summaries of the works are the followi...'t"J.g: 

Study on disinfestation of rice by irradiation ~~s performed by the 

centre in collaboration with the National Logistic Agency, a government 
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body vlhich is in charge to mar..age the supply, storage and distribution of 

some important co~~odities such as rice, to stabiize the price. The study 

was started by collecting data of losses durL~g storage ~~d determining 

the predomL~a.nt insects L'1festing rice. Surveys were conducted on imported 

as well as local rice stored L~ warehouses in several cities in Java. 

Entomological aspects of the irradiation as well as the effect of 

irradiation on the quality of rice were studied. Determination of suitable 

packaging materials to be used for irradiated rice has also been performed 

in la.b'ora tory scale. 

It is planned to continue this study to pilot-scale for commercialization 

of the process, if budget and man-power are already available. 

Fresh fish 

Tenggiri fis.:~ (Scomberomorus spp.) and tongkol fish (Euth;vnnus sp.) 

were chos~~ as the material of radurization study on fresh fish as they are 

found :in gr eat abundance in the Eastern a..'1d Northern parts of the country, 

and also to a lesser extent throughout the other regions. It v~s fO~'1d that 

irradiation dose of 450 krad could extend the shelf-life of tenggiri and 

tongkol up to 23 and 34 days, respectively at refrigerated temperature. 

Microbiological and sensory evaluations were conducted to determine the changes 

in quality of the stored fish. 

Detection of the presence of pathogeniC microorganisms in fish and 

shellfish was done with special reference to Salmonella and Shi~ellae as 
\.. 

source of gastro-enteric desease in human being. §.. na..ratn:rohl A and 
I-

Shi~ella dysentriae were detected in fish and shellfish together with 

~. .££1i and Sta:ohylococcus aureus. A dose of 300 krad was found to be 

suffiCient to eliminate these bacteria~ 

Surveys on the presence of £1. botulinum in fishery products and 

irradiation study on £1- botulinum have also been performed. A dose 

of 200 krad could inhibit the growth and toxin formation of £1.. botulinum 

type E in media. containing 5 % of NaCl. 

Vibrio narahaemoli ticus could be eliminated with doses of 200-300 krad. 

Biochemical aspects of fish irra.diation was studied by determining 

the cha:o.ges in some enzyme activities of irradiated fish. Doses up to 

0.2 ~~ad have no significant effect either on Sh-protease activity or 

on the a.ctivity of acid phospha.tase of fish. 
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CUI'ea. and dried fish 

Combined garr~~-irradiation and potassium sorbate treatm~~t conducted 

on cured fish products i. e. salted fish, boiled fish and smoked fish was 

found to be significantly effective in retarding mould growth and extend 

the shelf-life of the products held at ambient conditions to a considerable 

length of time. 

Radiation disinfestation studies were conducted on salted mackerel 

and dried smoked freshwater fish. A dose of 25 krad was found to be effective 

in eliminating Dermestes maclllatus and Necrobia rufines in smoked fresh-

water fish, and a dose of 40 krad was found to be the LD99 of Pionnila casei 

infesting salted mackerel. 

vlhea t flour 

Irradiation of wheat flour was started by studying the effect of gamma­

radiation ~~th doses up to 40 krad on some pnysico-chemical properties of 

wheat flour, i.~. gluten characteristics (w~ter absorption, dough developing 

time, dough stability) t colour and protein cont~"1t. Results obtained showed 

that the irradiation treatment did not cause any significant changes on these 

parameters. 

~nis investigation is being continued with packagL~ study using cotton 

bags, sa.ck kraft paper and polypropylene woven bags lined with polyethylene 

film. 

Snices 

Irradiation of spices with speCial reference to export commodities, 

such as: bla.ck pepper, white pepper, red pepper, nutmeg, mace, cinnamon, 

vanilla, cardamom, etc. have been started in 1980 by collecting data of 

production, the amount ~~d cause of losses, the amount and cause of rejection 

by importing countries and method of production and packaging. Insect dis­

infestation and mould retardation are the main subject of the irradiation 

study. 

This study is still in progress. 





3. STATlJS REPORT O}T RESEARCH AND DEVELOP!lreNT 

C.ARRIED OUT IN INDIA 

G.B _ Nadkarni 
Head, Biochemistry and Food 

Technology Division 
3ha.bha Atomic Research Center 
Bombay, Trombay 
India 

Considerable amount of data have been collected on the storage stability, 

quality of irradiated foods and wholesomeness evaluation. The information 

collected is essentiallY by ~~y of answering the possible question on the 

efficacy of the radiation treatment and safety for human consumption of 

irradiated foods. Brief outline of various aspects of the programme is 

given below. It was borne in mind that the purposes of application of 

irradiation techniques are different for various commodities. 

Indials programme on food irradiation has collected a mass of information 

on the fea.sibility of radiation pres~~ation of various items of food. The 

L~itial work was essentially relatL~g to process parameters and improvement 

in quality_ The treatment of foods to optimal doses of gamma irradiation 

resulted in considerable ext~~sion of shelf-life. Tne main a~phasis 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) preservation of tropical fruits· of eocnomic importance. 

DisL~festation of wheat 

The irradiation of wheat includes investigations on various aspects. 

On a limited basis, semi-pilot scale studies were carried out. The irradiation 

can kill the insects at all stages of metamorphosis. A single dose (20-30 krad) 

of gamma rays was as effective as 3-4 times of chemical fumigation. Tne latter 

can leave the residues which would be toxic while ra.d.ia. tions do not. Whea. t 

is not consumed as such but a.s br ead or ba...~ed products. Radia. tion at the 

disinfestation doses improves rheological properties of wheat for bread 

IDa-~ing. The conditions for safe storage of whea.t, particular with reference 

to mould grow~h a...~d mycotoxin production have been identified. The storage 

has also to be under insect-free conditions. 
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Preservation of Dotatoes 

The efficacy of ra~iation in the inhibition of sprouting has been 

proven beyond doubt. In the tropical region adverse conditions of 

temperature ~~d humidity cause faster deterioration. The factors 

include tuber moth infestation and microbial rottage. The dose effective 

for sprout inhibition also eliminates the tuber moth. However, microbial 

rottage can cause concern which therefore requires lower temperatures of 

storage. W.n.ile this i tern has been cleared unconditionally by WHO, the 

techno-economic feasibility in the tropical region. will determine the 

applicability of radiation treatment. 

Onion irradiation 

Sprouting is the major problem with onions. The feasibility of 

radiation treatment for sprout inhibition has been recognized. Re­

frigera tion is not required for storage of onions. Also , temperature 

fluctuations also stimulatesproutL~g. This commodity offers the 

immediate prospect of utilization of radiation technology. Our work 

has also included wholesomeness evaluation. 

Shelf-life 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, 

(b) development of methods to do away with refrigeration or freezing, 

and (c ) utilization of "trash" fish which otherwise thro'Wn aw'aY. The 

studies in India have included various tropical varieties of sea-foods 

as well as fresh water fish. Under the RCA programme, India has con­

tributed substantial information on one species of fish common to the 

region, i.~. mackerel. 

Indian projects 1.L'I"lder the RCA 

~ne project was initiated in 1974 for studies on preservation of 

mackerel, a fish common to the South-East Asian region. The parti­

Cipating countries included Bangladesh, India, L"1donesia, Korea, Pakistan t 

Philippines and Thailand. In view of the ext~~sive work done at BARC our 

participation was of advisory nature. We had also signed a Research 
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Agreement No. 1612/Rl/CF for studies on nStora.ge stability of radurised 

mackerel" as y-Tt of our continued participation in the project. T-vlO 

research coordina.tion meetings have sL'!'J.ce been held, one in Ja.ka.rta in 

1975 and the other at Trombay in 1977. The data obtained was also 

pu.blished in the FAO/IAE.A symposium on tfFood Preservation by Irradiation" 

(IAEA-SM-221/26) held in Novem-ber 1977 at Wageningen, the netherlands. 

This work has since been completed. 

Tne Agency has also initiated a Regional Project on Radiation Preservation 

of Dried Fish Indige.."1ous to Asia (RPIlF) , again under the RCA. This was on the 

basis of the recommendations made by FAO/IAEA Advisory Group Meeting on 

Radiation Treatment of Fish and Fishery Products t Manila, 13-16 If.a.rch 1978. 

Tne Agency suggested to us that a limited genetic toxicological study on 

irradiated dried fish could be carried out by us to compleme..'!'J.t tec~'!').ological 

studies under the framework of RPDF. Accordingly, a research contract 

IJo. 2495/P.:B entitled "Genetic toxicological evaluation of rats fed on di et 

containing sal ted, dried and irradiated mackerel" is now underway. 

In addition, the Agency has also been running a FAO/IAEA Co-ordinated 

Research Programme on the Wnolesomeness of the Process of Food Irradiation. 

At their suggestion nStudies on qualitative ~"1d quantitative chemical changes 

in gamma-irraciiated fish" have been in progress under contract No. 2023/RE. 

(c) Pro'Oosal to establish nAsia') Reg-ional Co-o'Oera ti ve ?roj ect on Food Irradiation" 
~~-------~----~~-~--~----~-~--------~--

The Agency is now considering establishing !LPFI to extend the co-operative 

progr.ammeunder RCA to include various items of food ~.~. potatoes, onions, 

rice, tropical fruits, spicest.etc. It is necessary to have our participation, 

since we have carried out considerable amount of work in respect of most of 

these items. Our interest in participation is this joint 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 September 1980. 
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4. STATUS REPORT OF JAPP.:N 

Dr. T. Kawaba ta 
Department of Biomedi 

Research an Food 
National Institute of 

Health 
Tokyo 141 
Japan 

On behalf of the Japanese Government and experts atte..Tlded this meeting 

here, I would like to present some views on Japan's basic position to~~d 

this Asian Regional Co-operative Project on Food Irradiation. 

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

Irradiation Project has officially been set up. 

Japan has officially decided to participate in this project after 

getting the approval of the Board of the Cabinet on 26 August 1980. 

T'ne interest of the Japanese Government in sponsoring this regional 

project came as a result of a mission to South East Asian countries last 

September to investigate the status on food irradiation research. After 

that, a one month workshop on food irradiation was sponsored and held 

at the Takasaki Radiation Chemistry Establishment (TRCRE) of the Japan 

Atomic Energy Research Institute (JAERl), and other natior~l institutes 

last October. 

Through these preparatory works, we received some knowledge of the 

situations of research and development activities on food irradiation and 

the needs of each RCA member c~untry in South East Asia. In addition, 

we knew the strong desires of each country to develop the commercialization 

of food irradiation. 

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

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

Accordingly, Japan through the IAEA makes the contribution of 

US$ 236,000 for a duration of three years, a.ccepts trainees at the TRCRE 

of JAERI and sends experts to the Proj eet Committee and Research Co­

ordination meetings. The Ja.panese Gove.-nment also wishes to support 

the collaborative research activities to be carried out by partiCipating 

countries L~ this project. 

This is Japants basic position in contributing to this project. We 

hope that each partiCipating country may obtaL~ fruitful achievements 

from the project. 
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In this opportunity, we should like to add a few comments as a donor 

country. 

Comments 

1. As to the selection of food items to be studied, as you know, the 

main purpose of the project is to 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 initiated as the first step towards 

commercialization of food irradiation. In order to develop the 

commercialization in the region, the confirmation 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 lAEA would supply enough information on 

this matter to each partiCipating country, and if necessary, the Agency 

would support the wholesomeness study of a specific food item. 
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5. PRESENT STATUS OF FOOD IRRADIATION HESEAOCH rn KOREA -

Mr. Cho Han Ok 
Korean Atomic Energy 

Research L~stitute 
P.O. Box 7, 
Chyung Ryang 
Seoul 
Republic of Korea 

About 100 research papers conc~~ing food irradiation were published 

up to 1979. The research papers have mostly been published by the Korea...'rl 

Atomic Energy Research Institute. Utili~ation of the radiation facility 

was incommod.ious to facu.l ty of uni versi ty and other researcners, if they 

have interest in food irradiation. 

Agricultural foodstuff produced in Korea is short more or less of 

demand and this phenomenon will become more seri.ous as the population 

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

-(1) reclamation of waste land 

(2) improvema."1t of breeding and cultivation techniques 

(3) improvement of food processing and agricultural products 
. .J,.. 

preserva\i~on. 

It is estimated that the loss of agricultural products durL~g storage 

is more than 20 %. Stepping up in agricultural production by 10 % d.irectly 

~as so difficult that the improvement of food preservation has become 

important to increase agricultural 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 

economic environement, the preservation of agricultural products by 

irradiation must be industrialized in the near future. Research on 

sprout inhibition and preservation by irradiation on potatoes, onions, 

g-~lic and chestnuts were conducted. Annual production of potatoes is 

532,358 tons; onions - 108.408 tons; garlic - 88,512 tons; chestnuts 

100,000 tons respectively. Optimum dose ranges of onions, garlic and 

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

Tne storage of those fruits and vegetables creates serious problems 

after the period of dorma-~cy. Conventional storage methods by pit and 

~ (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 tool for the extension of the shelf-life of potatoes, 

onions and chestnuts. Many Korean investigators have conducted researches on 

the possibility of controlling the spoilage of certain fruits ~~d vegetables 

by irradiation as well as their economic feasibility. 

A 100 kCi Co60 irradiator has been used for sterilizating medical 

equipment and for irradiating agricultural products. A food irradiator 

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

Tne Korean Government has contributed 21,954,000 won (about US$ 36,590) 

on the food irradiation project and radiation application in 1980 and the 

proposed draft research funds are as follows: 

1981 140,000,000 won (USS 230,000, including an irradiator establishment) 

1982 22,000,000 won (US$ 36,000) 

1983 26,000,000 won (USS 43,000). 



6. Status Renort on Food IrTadia:tion in Mala~vsia 

Mr. Ghe Rosli Ghe Mat 
Nuclear Science Unit 
Universiti Kebangsaan Malaysia 
Kuala Lumpur, Malaysia 

~~e development of food irradiation in Malaysia is very slow 

because not many scientists like to be involved in this project. 

This may be due to not enough experience in food irradiation or 

they simply oppose the project. ~~~ comments that food irradiation 

in Malaysia is not important because we still have enough food 

and a lot of other preservation or processing methods can be im­

proved. Others argue that irradiated products are difficult to be 

accepted by the public because some countries which started this 

food irradiation project since last 20 years still c~~ot commer­

cialize their irradiated products except Japan. Strong arguments 

come from the Food Quality Control, Ministry of Health which stresses 

that the Government Qoes 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 institutions such as 

the A~iculture University (UPM) and the Universiti Kebangsaan 

Malaysia (UKM) can take this opportunity to train their students the 

new preservation 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 Uni versi ty of Malaysia. (UKr~). A gamma 

Cell 220 is available at the National University of Malaysia for La­

boratorJ scale research work. This University together ~~th the 
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Department of Food Technology, Agriculture University (UPM) and 

the Malaysian Agricultural Research and Development Institute 

(~~I) plan to coorQinate our activities in food irradiation 

leading to practical application in the near future. 

Following this collaboration, a central committee on food 

irradiation ~~ formed and consisted of representatives from the 

If..i.n.istry of Science, Technology and Environment, Ministry of 

Health, Tun Ismail Atomic Research Center, MARDI, UPM and UKM. 

Mr. Che Rosli of mat! serves as the Chairman of this Committee. 

Some food items were chosen for our preliminary works. 

These works were not well planned and organized. Short notes 

of the studies are described below: 

a) Pf..P AYA (Carica Panaya var. Solo) 

Gamma radiation at 1.0 and 0.5 kGy increased the storage life 

of papaya at room temperature by 3 days. Unirradiated fruits 

could be stored for about 4 days only. Combination treatment 

with hot water (49°C for 20 min) was able to increase the storage 

life of papaya at room temperature for at least 1 extra d~. 

Higher doses such as 2.0 and 2.5 kGy seemed not sui ta"ole to be 

used on papaya because after a few d~s of irradiation the skin 

of pap~ remained green but the pulp was too soft for fresh con­

sumption. 

Dose 1.0 and 1.5 kQy decreased the rate of vitamin C synthesis 

in pap~. Higher doses such as 2.0 and 2.5 kQy completely in­

hibited the synthesis of vitamin C, but it did not destroy the 

previously formed vitamin C. 
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b) STJ:~UITS (Averrhoa Carambola) 

L~ the first experiment, fruits were kept in polyethylene bags 

d.uring storage at 26°c after irradiation. It was found that after 

14 days fruits irradiated at 0.1 KQy were yello~~sh green. High 

doses (0.2, 0.3, 0.5 kGy) of ra0iation were found to be unsuitable 

d.ue to tissue injury and skin discoloration. 

In the second experiment, fruits were irradiated in nitrogen or 

carbondioxide atmosphere ~~d kept at room temperature w~thout 

polyethylene bags. After 7 days the dose limit was found to be 

between 0.1 to 0.3 kGy. Fruits irradiated with 0.4 and 0.5 kGy 

changed to yellow colour with several black spots. ~nis might be 

due to decrease in the fruits aerobic respiration which is then re­

placed b~y anaerobic respiration. 

Effect of radiation on vitamin C content of the starfruits varies 

during storage. In general no difference was observed in vitamin C 

content of irradiation or unirradiated fruits during storage although 

values fluctuate. At zero ~ the value was between 11.6-16.7 mg/1OO gm. 

It was concluded that gamma irradiation (dose 0.05-0.3 kQy) does not 

destruct vitamin C content. 

c) SPICE-BLACK PEPPER (~ Nif"!'Um £) 

In the control spice, microorganism count is l07/gm, as the dose in-

crease microorganism which survives is reduced. A..'l'J.alysis during the 

first week of treatment showed that 20. 0 kGy can kill all micro-

organism but is reduces to 7.5 kGy if analysed three weeks after ir~ 

radiation treatment. ~nis may be due to i) the recovery of injured 

microorg8-"1ism during the first week of irradiation, ii) denaturation 

of nrotein and enzime due to the formation of free radical which take 
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sometime to r~ll the microorganism, iii) destruction of volatile 

component in spices which will affect microorganism population 

because oil itself can kill microorganism. 

Our committee meeting agreed to choose various food items 

for present ~~d future research. These include: 

1. Spices; a) Sterilization from microorganism, 

2. Rice; 

b) Changes of volatile component, fat and sugar, 

c) Packaging. 

a) Disinfestation from fungi a~d insects, 

b) Chemical changes of carbohydrate, fat, protein 

and sugar, 

c) Packaging. 

3. Fruits and vegetable; (tomatoes and mangoes) 

a) Extension shelf life, 

b) Changes of enzime activity, nutrition value, 

lycopene and carotene, 

c) storage conditions. 

At present we just be~-n with rice and tomatoes and we hope 

from this meeting we gain a lot of information for improving our 

research. 



7 • Summary Reuort on Food I::':;'adiation in 

the Philiu'Oines 

:!vIrs. Anita Marzan, 
Atomic Research Center 
Philippine Atomic Energy Commission 
Quezon City 
Philippines 

Tne Philippines have been engaged in studies on the various 

aspects of food irradiation for the past fifteen years. The food 

items incluae cereals, fruits, tubers, meat, fish & fishery products 

(Table 1). Tne research activities addressed the prcblp,ms of 

attendant pnysico-chemical, ~utritional change, microbial elimination, 

disinfestation & wholesomeness of irradiation foods. The destruction 

of certain toxic components in animal feeds such as mimosine 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 bein€ conducted in this regard. However, there is an urgent 

need to upgrade the existing gamma radiation source at the Phili-ppine 

Atomic ~ergy Commission to facilitate large scale experiments. 

A proposal fo~ a multipurpose irradiation facility includes 

mp,dical product sterilization was first submitted to the National 

Economic Development Authority (NEDA) in 1972. The ~~A has yet 

to grant the proposal high priority for f~~ding under the UNDP 

country Development Program. 

More recently, new hopes and interest were raised by the 

initia-tive- taken by some members of the Batasay Panbansa (national 

legislative body) to present the merits of food irradiation as ~~ 

.. ,. /2 



(2) 

import~~t tool in the quantitative & qualitative solution of 

our 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 

(NFlT) of the Philippine Atomic Energy Commission. 
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8. Status Renort on Food Irradiation in Sri L~~ 

Dr. 'D. P. KuruP'Pu 
Atomic Energy Agency 
120/10 Wi jerama Ma"Tatha 
Colombo 7, Sri L~~a 

Sri Lanka has already expressed the interest in participation in food 

irradiation projects under the R.C.A. of IAEA. In 1977 a feasibility study 

w~ c8-~ied out by an I~~A expert on techno-economic feasibility on food 

irradiation. 

AccordL~g to this investigation the following applications had been 

shown prospects for future commercialisation in Sri Lanka. 

1. Disinfestation and extension of shelf-life of tropical fruits. 

2. Radicidation / Radurization of whole spices as a quality im­

provement measure during storage ~~d shi~m~nt for eX?ort. 

3. Radiation disinfestation / mould control of cocoa bean for 

export and for raw mate~ial storage control. 

4. Radurization of fresh fish and radiation disi~Jestation of 

dried / cured fish for internal marketing. 

In accorda~ce with the ~~~CPF!, potatoes, onions, rice, fish products, 

tropical fruits and spices are the food items that ca~ be selected to be 

studied. Out of these fish and tropical fruits have greater promise to be 

preserved by irradiation in Sri Lanka. 

Fisheries industry is of greater socio-economic importa~ce to ~r.e 

country and fish constitutes about 30% of the per capita ~~ma1 protein intake. 

Bence preservation of fresh fish as well as dried fish by irradiation to 

extend the keeping quality is of greater import~~ce to Sri L~~. 

Tnere is a potential export market for tropical and subtropical fr~its 

in Persian Gulf an~ Middle East countries. As radiation preservation of fresh 

... /2 
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fr~its has the advantage of delaj~ng ripening and senescence which provide 

a mean of cheaper transport by ocean shipmen't and also it disinfects the 

item to meet quarantine requirements at the same time, irradiation pre­

servation of fresh fruits sho~~ a greater promise. 

Since spices also have become a source of foreign exchange for 

Sri La~~A, to maintain the quarantine requirements and to prevent bacterial 

and insects infestation the ~reservation of spices is also of importance to 

Sri Lar.ka.. 

Considering the recomlTlendations made by the lAEA e~ert and the other 

areas in which the irradiation techniques could be successfully employed, the 

specialist committee on food irradiation of the Atomic Energy Authority re­

commended to obtain a multipurpose R and. D irra.d.iation facility to initiate 

extensive studies in the fields of interest. The Atomic ~nergy Authoriy of 

S . L . ,-- . 1 ad' • • ... c 60 . ad' t· r~ a...""l.l<...d. nas a re y mad.e arrangemen 1,,8 vO oO"ta~n a 0 gamma ~rr ~a :lon 

facility of 100,000 curies and the construction of which will be started 

in the near future. 

At present the Atorr~c Energy Authority endeavours to build up the 

necessary infrast~~cture by providing training in the field of food irradiation 

for the personnel engaged in the field of food preservation. 



c. 

9. Status Renort on Food Irradiation in Thailand 

Dr. Chettachai B~~ditsingh 
Biological Science Division 
Office of Atomic Energy for Peace 
Bangkok, Thailand 

Research on radiation food preservation in Tnailand was initiated at 

the Biological Science Division; Office of Atomic Energy for Peace (OASP) 

in the early 1960's, Gamma radiation use in experiments was obtained from 

gamma facilities of the Research Reactor (1960-1966), from pcrtable 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 L~terest in pursuing food i~adiation work. 

From 1960 to 1975, many research works had been done in both radiation 

food preservation (fruits, vegetables, and fishery) and radiation ento­

mology (insect disinfestation of cereals, dried fish, fruits, etc.). Food 

items studied were fish, shrimp, banana, papaya, longan, rambutan, mango, 

strawberry, onion, potato, rice, mungbean, corn flour, and ttNhamn (fermented 

pork sa.usage). Surveys on the presence of Clostridium botulinum in fish . 

along the coast of Thailand 'Vw'as also conducted. 

From 1975 to 1978, food items "investigated at OAEP were grapes, chico, 

ginger, garlic, shallot, and smoked fish. In addition, insect disinfesti­

gation on animal feeds is studied at this institution. OAEP's gamma beam 

-650 was shipped to Atomic Energy of Canada Ltd. for overhauling and re­

loa.d.i~ with 50 kCi since 1978 and should be operationa.l again this October. 

Presently, the only availa.ble irradiator is located at Kasetsart University, 

and has an irra.d.ia:tioD chamber of only a.bout 1,000 cc. 

Tnerefore, food irradiation work during the past two years is limited 

... /2 
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to radiation entomology and radiation microbiology, medical device 
sterilization. 

The aperiment on dried fish preservation by irradiation, and RCA 

research contract, conducted at the Department of Food Science and 

Technology, Kasetsart University, is in progress. 

The wholesomeness test on nham, a five year project, wQS performed 

at the Fa.cul ty of Tropical Medicine in collaboration with the Faculty 

of Science, Mahidol University_ The first three year results of the 

experiment showed no significant difference in all study aspects, such 

as body weight, blood biochemistry, haematology, urology, fertility index, 

between rats fed on irradiated and non-irradiated rJlarn. Tne histopatho­

logical study data of these mice are being tabulated for computer statistical 

analysis and will be finished ""~ thin this year. 

Wholesomeness test on irradiated salted and dried mackerel was also 

conducted at the Faculty of Science, Mahidol University. The results of 

this experiment also showed no significant difference L~ rats fed with ir­

radiated and non-irradiated fish. 



INTERNATIONAL ATOMIC ENERGY AGENCY 
AGENCE INTERNATIONALE DE L'ENERGIE ATOMIQUE 

MEJKnYHAPO.IlHOE ArEHTCTBO no ATOMHOti 3HEPrI1H 
ORGANISMO INTERNACIONAL DE ENERGIA A TOMICA 

WAGRAMERSTRASSE 5, P.O. BOX 100, A-1400 VIENNA, AUSTRIA, 7ELEX: 1-12645, CABLE: INATOM \t1ENNA, TELEPHONE: 2360 

IN REPLY PLEASE REFER TO: . 
PRIERE DE RAPPELER LA REFERENCE: 

L/704-2 24 March 1980 

Sir, 

With xeference to previous consultations anu correspondence I . 
have the hor..:>ur to propose in the Annex hereto the arra."'1ge~ents for 
implementing a Regional Project on Maintena,,';.ce of Nuclear Instr-ll.."Jents, 
a project to be established under the Regional Co.operaiive Agreement 
for Research, Develop~e~t ~"'1Q Training Related to Nuclear ~c~ence 
and TechnoloEJ~ (RCA), a..'1cl in which the GoverTl_llents of several Member 
States in Asia and the Pacific as well as the Agency itself have 
expressed their intention of taking part. 

If the proposal set forth in the Annex ~'1d Attacrene~ts A ~~d E 
is acceptable to your Govern.'11ent 1 I propose that this le'tter together 
with your reply in that sense shall constitute an Agreement between 
your Government and the Agency. 

Accept t Sir, the assurances of my highest c.onsideration. 

~~d~ 
Director General 
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Attachment A 

RCA PROJECT: K6,.IN'l'~iPJWE OF NUCLEAR INSTRUMENTS 

Project Scope Statement 

I. OB~TIVE" 

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

II. INTROruC TI ON 

It is well knOio.'U that negative social impacts and important economic 
losses are the consequences of badly maintained or inoperable nuclear instru.'Tlents. 
Nevertheless, expert reports, technical assistance requests, a recent survey 
on nuclear medicine instrumentation and many other sources disclose frequent 
breakdown and largely insufficient ~~intenance of available nuclear equipment. 

The number of nuclear instruments available, the diversity of nuclear 
techniques and their"a.pplications, and the number and kind of rraintenance 
problems encountered suggest that both national and regional approaches are 
desirable to remedy the existing situation. 

At the 7th 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. PROGRAMJt<:E STF[JCTJRE 

Such a project can have a lasting' effect only when it is primarily executed 
by nationals of each country and when it has the strong support of the heads 
of each labo~ator,y involved. The first step should therefore be the deSignation 
of competent National Supervisors and laboratory coordinators, who will be 
responsible for the coordination ani execution of the project in their country 
and laboratory respectively. Tne laboratory coordinators should have sufficient 
influence and competence to be able to introduce an adequate practice of 
instrument maintenance. 

To reach the goal of the project, it is considered that its structure 
should comprise the follow~g components: 

1) Identification of 

a) countries wishing to participate 

b) l!ational Project Supervisor in each cO"J.D.try 

c) laboratorie~ ,lishing to participate 



- 2 

8. The Project C0l1'111i ttee shall consi st of one representative of each of .the 
participating GoverTh~ents and one representative of the Agency. These 
representatives may be accompa~ied by advisers. The representative of each 
participating Government shall normally be its National Project Supervisor. 

9. The Project COl1'1~ittee shall provide scientific and technical guidance to 
the Project Hi th the assistance of the Agency. On the basis of the proposals 
submitted by participating Govern~ents, it shall draw up a~nually a detailed 
programme of Hork and assign a portion of it to each participating Government, 
subject to the concurrence of that Government. The Project Committee, in doing 
so, shall make suggestions as to the scientifi c and tech.."1.ical personnel and 
facilities required for the implementation of such portions of the agreed progra~me. 

10. The Project Committee shall consider the reports submitted by participating 
Governments on the execution of their portions of the agreed progr~~e; for the 
purposes of paragraphs 4 a~d 5 above, consider requests for technical assistance, 
research contracts and other assistance to be submitted b;y partiCipating Govern~ents 
to the Agency for furthering the aims of the agreed prograT'fu11e j make reco:nrnendations 
to the participating Gover~~ents or the Agency concerning the development of the 
progra~~e and consider ar~ other matter relating to the implementation or 
development of the project or the agreed prograrnme. 

11. The Project Committee shall meet at least once a year, normally in one of 
the participating countries or at the Head~~arters of the }~ency. 

12. The expenses incurred by p~ticipating Governllents in taking part in the 
meetings of the Project Committee shall be borne by the Govern11ents concerned. 
Tne cost of providing facilities and services for such meetings shall be borne 
by the Host Government, or for meetings at Agency Headquarters, by the Agency. 

13. Each participating Government undertakes to apply to the work carried 
out 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. 
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ANNEX 

ARRPJiGEIvITNTS roR lMPLEMEl'lTING 

THE 

RCA REGIONAL PROJECT ON MJ.INTlliANCE OF NUCLEAR INSTRUMENTS 

1. The objectives of the Project will be to improve the efficiencYr 
reliability'~~d 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 prograT.!neS related thereto. 

2. Each participating Government shall carry out that part of the agreed 
progr~~me for which it has accepted responsiblity and make available to the 
Project the necessary scientific and technical facilities and personnel. 

3. Each participating Government shall accept scientists, engineers and 
technicians fro~ other participating Governments or from the International 
Atomic Energy Agency (hereinafter the tlAgency") at its installations in accorciance 
wi th the agreed programme a...T1d shall similarly assign sCientists, engineers and 
teci:1.nicians at its ovm expense to y:ork at installations of other pa:-ticipa..ting 
Governments in accordance with the agreed progra~~e. 

4. The Agency shall consider requests for tecr~ical aSSls~a.nce (experts, 
fellol-:ships, equip:nent) to further the work of the agreed prog:-a"nIDe that are 
submi tted by participating Govermnents and endorsed by the Scientifi c :and 
Tech."1ical Coordinating Comrni ttee of the Project (hereinafter the "Project 
Cormni ttee" ). -

5. The Agency shall also consider requests endorsed by the Project Cor.mittee 
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 to the furtherance cf 
the Project, assist in compiling, publishing and ciistributing reports on its 
results, assist in assuring the exchange of infor~ation between the participating 
Governments and in assuring liaison with other international projects in the 
field of inst~~ent maintenance, and provide scientific, ad~inistrative and 
financial support for the meeting of the Project COT~ittee. 

7. Each participating Government shall submit annually to the Project Committee 
proposals for implementing at the Government's scientific and tecr~~ical facilities 
and with its staff a portion of the agreed progra~~e, shall carr,y out that portion 
of the agreed programme assigned to it by the Pro~ect Com..T.i ttee and shall report 
to the Project Co~~ittee on the work done to implement its assigned portion of 
the agreed progra~e. Each participating Govern~ent shall appoint a National 
Project Supervisor to coordinate the national contribution. 
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2) Collection of data relevant to mainten~~ce in individual laboratories 
regarding 

a) instruments 

b) staff 

c) own maintenance facilities 

d) other mainten~~ce resources to which the laborator.y has access 

e) training needs for all categories of staff 

3) Formu.lation of a Maintenance Plan for 

a) each laboratory 

b) each country 

c) the Regi on 

4) Implementation of the ¥~ntenance Pl~~s in each laboratory and country 
and in the Region 

5) Review of progress 

IV. Y.iA.INTENANCE PLA1~S FOR LAB ORA TORIES 

The Laboratory Maintenance Plans should provide for optimization of 
the following items: 

1) Prevention of instrument failures -

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

b) practice of routine preventive maintenance and care 

2) Detection of instr~ent failures 

a) routine instrument checks and tests 

b) quality control 

3) Rectification of instrument failures 

a) provisions within the laboratory for: 

i) information: manuals, trouble shooting charts, etc. 

ii) skill 

iii) spare parts 

iV) test and repair equipment and facilities 

v) funds 

b) erternal S".lpport through: 

i) links to manufacturers (e.g. maintenance contracts) 

ii) links to other repair services 

c) delimi tatio'!l cf the fif>.ld cf cor:pet€:lce of tbe labc:r-ato:-y cpera~,,;or 
and maint EZ9.L.Ce staff a.nc. erter':'lal rr..:=.int enance se:-vi cas 

'-"--'--"~''":'''''''--''''''- .. ---.-.-.-- ... -.--.. --- . 

"~t 



- 3 -

4) Registration of tests, checks, quality control, preventive ~zintenance, 
repair and use in instrument logbooks 

5) Training to upgrade laboratory capability 

a) instrument users and operators 

b) rnaintenance personnel 

6) Streamlining of procedures for 

a) aCq'.li sit ion of parts, funds and sr.,ill 

b) request and execution of repair and maintenance service 

c) budgeting 

and by 

d) the preparation of administration flow charts 

v. M.t...I}rrENAJrCE PUliS AT COUJ\TTRY LEVEL 

The Country Maintenance Plans should facilitate the effective implementation 
of the Laboratory ~zintenance Plans by 

1) provision of expert advice in continual updating and implementatio~ of 
Laboratory N~intenance Plans 

2) strengthening external support of laboratory maintenance 

a) rationalization of links to manufacturers 

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

c) rationalization of supply of spare parts 

3) rationalization of training 

4) rationalization of procedures 

a) reduction of procedural delays, especially in international 
transactions 

b) reduction of fun.ding delays 

5) promqtion of contacts ~~d cooperation among participating laboratories 

6) promotion of contacts with other countries in the Regio~ 

VI. If.A.TIrrENAl1:E Pl.Ju~ AT REGIONAL LEVEL 

The Maintenance Plan for the Region should facilitate effective 
implementation of Country Maintenance Plans by 

1) sharing of national experience 

2) rationalization of training 

3) rationalization of links with manufac~~ers 

4) rationaliza.tion of lir .. ,ks with Agency: 

a) RCA 

b) Tec~ical Assistance 
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5) provision of expert advice on a Regional scale 

6) organization of seminars 

7) exchange of experts originating from the Region 

8) exch~~ge of information concerning local exp€rience 

9) introd.uction of users clubs, to exchange experiences and. facilitate 
contacts with m~~ufacturers 

10) distribution of maintenance and instrumentation literature 

11) disemination of information to non-nuclear laboratories 

VII. ACRIEVEMEtITS TO DATE 

Reference is ~~e to the preliminary Project Scope Statement (pPSS) 
attached to the letter of the Director General of 24 April 1979, proposing 
the project to the RCA Member Sta~es. 

1) 

2) 

3) 

Extensive collection and analysis of data on ma~n~enance of nuclear 
meiicine instruments in 8 countries of the Region. Part of the data 
were published in the Agen~'s Bulletin, volum€ 21, number 5 (Oct. 1979). 

Letter inviting member states to participate dispatched 24 April 1979 
(pPSS VI,l). 

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

BanI adesh, lniia~ Indonesia, Republic of Korea, Y~laysia, the Philippines, 
Sri Lanka and Thailand (PPSS VII,3). 

4) Country which has inforzr.ally indicated. its intention to participate: 

Pakistan. 

5) Preparation of a working document on Basic Principles of Maintenance by 
the Project Officer. Collection of data on power conditioning equipment 
by staff members of the Medical Applications Section (PPSS VII,5). 

6) Project Cou~ttee forw~lation meeting funded and held from 17 to 21 
December '1979 as AdVisory Group rneet:L.'"lg EL.B42 (PPSS). During this 
meeting the preliminary Project Scope Statement (pPSS) ~~s reviewed, 
improved and approved, resulting in the present Project Scope Statement. 

7) Seminar on Nuclear Instrument ~3intenance approveC~ and planned to take 
place in ~anila from 27 to 31 October 1980 (FPSS IX 1980). 

8) FtL~ds for a pilot spare parts project in which la~oratories of R.C.A. 
countries can participate made av~ilable (DOE, $ 25.000). 

9) Review of the project and prot,otype maintenance plans during consultants 
meeting held in Vienna from 1 to 3 Octcber 1979. 

10) For~~lation ar~ establishment of a coordinated project in the framework of 
which (1) data \-;i11 'De collected. a:c,c""lt la.boratories in the Region 2..!:d their 
instru..I."':lents, (2) r:.ainteuance plaz:s for pilot labor~tories \;i1l :e :for~ula:ted., 
and (3) these pilot pl~'"ls ~~ll b~ €xec~t~. The e~ph~siB of the tech~ical 
cont!'acts to be a· ... --a~c-c: for execut ion :"n 19.30 is pl::.ced en envircnme;lt 
conditioning ~~d preventive mainten~~ce. The cccI~inated proj~ct has besn 
a.pproved. by the Direc"tor General tog2:ther ';.;:"tt .. 8 con-tracts. (pPSS 'TlI:I A.) 

t, 
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11) Collection of data on laboratories other than the medical ones covered in the 
1977-1978 survey and their instruments was started in October 1979. 

12) Visits to 5 of the 8 participating countries by Project Officer (pPSS VII, 4). 
During these visits pilot laboratories were selected and local maintenance 
and training problems discussed (December 1979 - Januar.y 1980). 

VIII. SCHEDULE OF ACTIVITIES PLANNED 

1979, Aug. -
1980, April 

1980, April - Dec. 

1980, March 

1980, Jan. - Dec. 

1980, Jan. - March 

1980, Jan. - Dec. 

1980, Jan. - June 

1980, 27 - 31 Oct .. 

1980, Oct./Nov. 

1980, Oct. - Dec. 

1) Establis~~ent of pilot project to provide quick 
replacement part s~pply. Contacts have been maQe 
with the Oak Ridge National Laboratory. Tney are 
willing to have executed such a project by Mr. A.C. 
Morris, an electronics engineer and previous Agency 
staff member (see VII.8). 

2) Implementation of pilot spare pa~t project (see VII.B). 

3) Completion of inforrr~tion collection by National 
Supervisors (see VII.1I). 

6) 

8) 

9) 

10) 

.~. 

Formulation of ~~intenance plans for pilot laboratories 
and countries (pPSS IV ~~d V). Implementation of mai~­
ten~~ce plans ~~th main accent, for the first year, on 
power conditioning ~~ preventive mainten~~ce in the 
framework of a coordinated programme (see VII.IO). 

Formulation and submission of T.A. projects concerning 
national maintenance technician or operator training 
courses to be given during 1981. 

Training of maintenance staff and teachers using 
fellowships, Agency training courses and when possible 
training fun~s of the Regional RCAjuhuP large scale 
industrial Qemonstration project. 

Formulation of a regional tec~~ical assistance project 
proviQing an expert or experts who ~~ll go from laborato:~~y 

to laboratory and from CmL~try to country to assist 
laboratory coordinators and country supervisors in the 
implementation of their maintenance plans and in the 
solving of maintenance and repair problems causing 
particular Qifficulties (PPSS VIII B). 

Seminar on nuclear instrument maintenance in Y~ila. 

Project Committee rev~ew meeting in ¥~lat just before 
anQ/or after the Seminar. 

Formulation and submission of T.A. projects concerning 
local training during 1982. 
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11) 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 maintenance services. 

12) Formulation and implementation of maintenance plans 
for additional laboratories. 

13) Continuation of implementation of maintenance plans 
in pilot laboratories •. 

14) Implementation of regional Technical Assistance 
project. 

15) National I~intenance seminars and courses organized 
and implemented. as a follow up of the regional seminar 
and the training of the trainers in 1980 possibly 
a.ssisted by Agency experts. 

16) National courses for users and operators, on use, 
operation and ~~ality control of nuclear instruments, 
possibly in cooperation \;."1. th Agency experts. 

17) Organization of national or regional service centres. 

18) Regional approach to rranufacturers to arrange for 
better service. 

19) P~oject Committee review meeting. 

20) This year's special emphasis will be on streamlining 
of administrative procedures concerning spare part 
supply, budget provisions for maintenance and spare 
parts, procurement proce~ures for parts, consumable 
supplies and :ca.intena.."1ce service, cu.stoms regulations, 
maintenance contracts, etc. 

21) As in points 12) and 19). 

22) To be planned in the forthcoming Project Review meetings. 
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Attachment B 

Qualifications desired for a National Project Supervisor 

A physicist or electronics engineer 

1) who is involved in the detection of nuclear radiation and 

radioisotopes in fields such as nuclear physics, nuclear 

medicine, agriculture, hydrology, etc., and who is well 

informed about nuclear electronic instr~~ents and their 

maintenance; 

2) who, thanks to his position, car. act v;ith authority on 

national ~~d regic~al levels in problems regarding the 

maintenance of nuclear equipment; 

3) who, thanks to his position, has, or can create, contacts 

with all types of laboratories involved in the detection 

of nuclear radiation and radioisotopes; 

4) who has sufficient contacts ~~th government of!icials to 

discuss with them administrative problems encountered. in 

instrument maintenance, ~~d who can cause improveme~ts to 

be introduced in that field. 

.... 
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l. 

or: t.he 

·:are. Seme forms 'Jf ~iomass a:-B suitaol.:: a.s fe:-:ne:rtat~or: s".lostra::es ~.;ithou-: 

Other forms of biomass recr".li:-e 2. si:nple --=-:-eat-

me~-: such as chopping or maceration. Lignocellulose fi~rBs of wood (the 

most abu.miant form of biomass) reC[u.ire de.g:-a.d.a.tion to smalle:- che~ica.l uni ts 

to make them suitable as fe~e~ta.tion substra.tes. 

aial h7drol~~is of these fibres is the most appropria-:e method. Improve-

rnent of lig"!1ocellulose eydrol:y-sis by microorganis:ls or fur...gi is a. research-

able area in which isotopic labelled molecules and.. r~iation induced mut~~ts 

are impor;a.nt. 

Biogas, consisting of a.bout 65% metr~~e ~~ci 35% carbor. dioxide, 

is produced in most spontaneous ~~robic fe~e~ta.tions. This gas can be 

used as a. :uel without fu.-ther treatment. Constraints to the process are 

the requi:!"ement for re lati ve 1y high constant temperatures (,30° -60
0

C) ? 

sensiti·vity to pH changes, and. a. comparatively long rea.ction time. T!:e 

biocnemistrJ of microbial methanogenesis must be much mere clearly ~~der­

stood th~~ at. present to m~~e the process more stable ar~ effective. Tnese 

studies require radioisotopes. 

Ethanol pro~uction by fe~entation re~~ires that the substrate is 

ste~ilized or pasteurized to sec~ the predomin~~t presence of "the 

appr~priate microbia: s~rai~~. 

motor fuel, water must be ~emoved by distillation and dehydration. ~tt.ano1 

f~r fuel thus requires considerable technical and ca?i~al input. Research 

in this area ·...ras !"lot :--ecomrnencied for inc lusion in 

:'he S lur:-7 ::-e:'!'laini~ aft er :e:r-:nenta:t ion : s a ;>roc.:.lc~ t~r ,,·th:i c!: 

1 



The consultants group recommended the i~itiation of the ~ethane 

(biogas) part of the pro~a~e ~~d s~a~ed that nuclear techni~~es are 

indispensable in research to imprQve ar& increase me~hane ~rQduc~icn. 

'r.he consult~~ts also emphasized the need to encour~e ~~d assist sc~en~ists 

in developi:lg countries ~o use isotopes and radia.tion, ~ihere appropria:-ce, 

to conduct resea.rch on biogas production. 

2. CONClJJSIOrrS 

The cor~ult~~ts concluded that the Joint FAO/IAEA Division should 

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

~ Focus on existing biomass sources, taking into account that 

addi tior..al bioma.ss sources may become available in the fut'"J.re. Locally 

available agricultural products ~~d wastes should be investigated for 

their suitability for biodigestion, assayed for their chemical composition 

as far as necessarJ for ~~derstanding the biodigestability, ~~d studied 

for possible pretreatments which will facilitate di~stion. 

B. Fermentation research should be limited at this time to 

investigations of metha."le producti:m for villaB'e and fa..~ use. 

Support should be initiated for programmes using animal wastes a.~d huma.~ 

excrements as feedstock ~~d be expanded over time to the use of other 

agricultural residues. Tne objective should be to o~timize biogas produc-

tion accordi~g to ~~al needs t~~ing into consideration the current use 

of the feedstock ~~d the potential use of the slur~J (see C below). 

Investigations should emphasize digestor stabili t,y, par~ic:tiarl~r wheY), 

addi~g biomass batchwise (feeding shock) ar.d seaso~al variatior~. 

Cornparat i ~Te iata on mesophilic and the!"::lophilic s:rstems should. be o·otained. 

Stud.ies 81:ou1d. include yield 3.."1d ra--ce:yf gas 9r~ductlon as a.ffec t eO. 

soliis :-e-centi'::nl "'Cime a..~o. hydra.ulic !'etentior.. ti!Tle, the compara::i':Te blOlog'; 

of f:':.rec.. ar..d free cell systems, the :nel.aoolisr:of or~1.c aClcis ~s a.n inde:c 

O!~ sta.oili:j*, the a.ssessment of Jli=r~bial populatir:)r:s, :::e ef:"'\ec~s of suo-

.' 

., It. 
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:rield, 

:nairnen.ar'..:CE-f:-ee fe:-:;;er:-:a:tion syste~s such a.s :'.111."1 :lixed.., m~.ll-:i,?!:a.se, 

c. Dete~ine ?ararne-:e:-s af:ecting and optimizing -:~e cornposi-

o:ion o-=~ fe!':'lE:rrta.::ion resid.'..le sl::..r:-ies a..."'ld. study -:nei.:· compara"ti .. ..re ",alue 

as components of a...'1.U1aJ. a.iets, incluci.ing poul ::r-J a..."1d : lsn, as fe~ilizer 

suppl:iin€ rT, ?, K, S a..."'lci micronu-:rients for soil and. aquatic systems, as 

a soil coniitioner (composted)1 and. as a replace~ent of pea~ in gree~-

houses. ?athogenici~7 of the slu~l (to human, ar~als, pla...'1.~s) ~ust be 

consid.ered. 

D. Nuclear tecr~iques are essential tools in the above s~udies. 

me ".lse of mutation inciuction techniques a...'1.c. radioactive or stable iso­

topic labelled compou.. ..... .ds to study :ne~hane production should. be enccu:-a..geci 

~~d supported. in cieveloping countries. Genetic en~.neering of microorganisms 

should, at this time, not be a component or the research p~o~~T.me. Eow-

ever, this technology may become az: i.1:lpor~a..'1t aspec-: of the joint Ji7ision 

pro~~ome within ,a few years. 

E. The Joint Division programme on biofuels should cooperate 

closely with the m~/U}:LSCO/ICRO ?~~el on Microbiolo&! ~~ other 

appropriate organiza~ior~ engaged in bioenergy applic~tions in developing 

c OU11tri es. It was stressed that there is a vital need to desi~ate ~~ 

international type c~ture collection of a...~ae~obic microor~~isms involved 

in metha.."'logene sis. 



3. 

The consul tants made the follo,,.ri:lg recornme::d.ations to ?AO a.. .... :d 

IAEA regarding the Coordi~ated Research progr~~e on oiof~els a~ the 

far;n and r'J.ral leve 1 in d.eveloping cou.."lt:-ies: 

A. Study microbial lignocellulose de~adation utilizing iso­

topic labelled substrates a.""'.d radiation induced. mutants of bacteria a..."ld 

fungi with the objective of d.eveloping a microbial tecr_"lologj~ to de~ade 

lignocellulose efficiently so'that it can be used as a substrate for 

biof:lels; 

B. Study the biochemistry of microbial methanogenesis u~ilizing 

isotopic labelled chemicals and substrates with the objective of under­

st~"lding the reactions involved so that the process ca"l be made more 

reliable and efficient; 

c. ~valuate uses of digestor slurry as fertilizer, anL~al, fish, 

and paul trJ feed, greef1..house soil t etc. using isotopes for indi -:ridua.l 

nutrients. 



:E:PORT 

~.2.. 

f 0 S s i 1 f-.l e 2. s • In a.ciopting these mod.e~ a~c'..lltural practices, cie~rel-

opi::.€ cOi.L."1tri es must inc:-ease the ene:-g:r a·v-ai lable a.~ t::'e f2-~ leve 1 

in ~:-der to achieve higher levels of food prociuc~:on. T!:e ini tiati on 

by the Join": FAO/IEA Division of a. researcr: prog="z.rnme on energ:r for 

~:culture in developing countries is therefore appropriate ~~d timely. 

~.2. 

The energ-J problem in agticul ture c~"1 '::>e sol v·ed. paM l:t 

by an inc:"ease in usuable ene:-g:r genera.ted. at the far!n le~re 1 for 

cooking, 1 ightins f rJr_~ing engines, etc. T.~:-ougr. anaerobic fe~entation, 

convenient fuels such as e'th~rl alcohol a.r:ci meth~"1e ca.'rl be cieri. "'red from 

organic ma.terial ~~d ~~ste which freq~ently has a low intrinsic value. 

This relatively Simple process can be adopted quickly ~~d ·~thout major 

expense in r~ral areas in developing countries. The conversion of biomass 

to meth~"1e or ethyl alcohol ~"1d subsequent use as fuel is more efficient 

'"than burning the biomass as fuel. furthermore, fe~enta.tion techniques 

allow excellent ~~trient recycling which b~~ing does not. Eowe~!er, 

fermen:a:tion processes for biofuel prociuc"tion :,e~uire scier:ti:ic :-ese.arch 

for effective use in ener~J production sc~emes. Applicatior. of tne 

a.d".risors 1::1 tur~ should. be ::ept informed a.""lc. be able to iisc"..lsS ';'Jr~blerr.s 

* :' .. t:. .. C' .:.::·=?e-:--~ CO!1~:l::":~l:'~r. ~~ ~:;.~~g:, .. :!'~?~l::.g "le:-~".ls ?··~or:. ?~~,c·::-;:~r: • 
.. -. .......... - , ..:. :~~:"'" . 

::. 



on Also, 

cou..."'1'tri es, e~er-g:.r f'or C ootci ng ai'1d. !leat in.s ~ftaS ~ot CO!'lst ra: ned. a.s LOn? 

as ',-;ood ";V'as a:.ra:. lab Ie. ',lith the popula.tion gro~:rth, ';"000. S".lppl.:" is 

d.ecreasing ::lore ra.pidl,j" than it is res'tored by reforestat ion. 

Therefore, metha."'1e and etha..."'1ol product ion tec.h..,'1ol0s.! has 

attracted tte attention of responsible officials i~ mar~ developing 

countries. Methane a.."1d. alcohol provid.e a clean energy source obta.inable 

through a relatively cheap tecnnolog:r from renet-lable resources. The 

fuels caY! be used. not only for cooking a..."1d heating but also for machines 

'Thus they contribute to the development of the r~al society. A~iditional 

ad·~tages of the anaerobic ferme!'ltation processes are the production of 

almost pathogen-free fertilizer ~'lhich is of particular importa."lce if 

human excrements are included in the biomass fed to the digest or. The 

clea.."1 energ:r the removal of polluting residues improve the fresh 

Ha.ter supply 8-"I1d. contribute to the heal -en of the ~.lral population. 

3ecause many c01.L"'1tries ~iill initiate ener:$7 prog:'a.rnmes 

based on biomass, a.."1d nearl~r all countries will consici.er this enersJ 

source, scientific and technical knovlledge about the processes must oe 

avai lable. Hi thout a sound scientific a."1d technical background t officials 

in developing co~~tries c~~ot make ,appropriate decisions about energy 

fr~m biomass, including metha.~e and ethyl alcohol ,rodur.tion. Tne 

* recorrunendation of the ll-rCT.ID 1980 conference· to strc:ng-then the skilled 

ma.."'1pOtver in the a.rea of energ:r techr':.olog-ies refers to this concern. 

Such studies caY! profit from those in the de~~lo?ed countries where 

increasing efforts a:-e being made t'J '.lnde:-stand the a.."':aerooic ferme-ntat:on 

process. T:'1r'Ju.g'11 a Coor~i::1ated rtesearcr. ?".:'og!'a."!'.::e ~he ·]'Jin-: ?AO/':.~.2A 

"* Lr:T r;~:)~f;_':,e:.:.ce ,~:~ I~:,=-cie ,:;.r:d. 0e~)"'~:}~~e~-:: ::~er~." sqlp;:l:.es 
c')u~"'C:,~es, 5)l3,'C.5/:1,/~ev.l, 'J:i jeT,-j "[-]"r-:'., 1:,r?:J 

''tj 



3i omass 

of 
, .. :na:te:,,:al (, . ) 

\ 01 omass ca...."1' 

Cr:)'ps can 'oe ?O~;r: 

~~er5:'" chemicals such as ::.::ty2. alc:)nol. 

~a~:..=e, g:-ass, cassava, eupncroia., sago pa;Lm, eucal.:,,?~us, wa::er :::raci::th, 

should be ~ocused o~ locally 

a.v-a:'lable biomass and not on -the ?ote~tial of pla..'1ts g-:-owr. specificall:l 

::)'1" biomass. 

Wood is the major fo~ of biomass i~ the world. Tne 

~if:iculty in biologically degrading the li~ocellulosic fibrous 

st~cture of wood to smaller molecules susceptible to fermentation is 

the major constraint to wood as a substrate for fermentation. h-oced.ures 

used for deg:;:-a.d.a:tion of lignocellulose incl'lde acid- a..'1d. alkaline-hydro-

lysis and. stea~ explosion. These pretreatment s are not veT"';;" sui tab le 

fo:- a.pplication at the farm l~vel in developing cOi.:.."1tries. Li g:1o-

ce llulose is biologicall.:,r hyd.1'-017sed by va.:-ious f".lngi a.'1c. r.:ic'r'Oorganisms 

includi!lg SOr.le from termites. A trea:tnent ~·ti tl: these microorga."'lisms or 

enzymes cieri ved from them may be a practical approach to c.egTade fibre 

st~~ctures into fe~entable products. T'nus, more effort should be gi Yen 

to the isolation of li~ocelluloss degradi~g o~ga~is~s a~d more studies 

should be made on hot,: the hyc.rolyzi!1g enzyme production can be i!1crea.sea.. 

~ficrobes known to be capable of degradti~!1 of the cellulose moiety ~e 

being studied. ~~e ~icrobial degradation of lignin co~ponen~s is r~~di-

T'ne cne;;)ical cor::posi'ti':)n of oioma.ss is oei~g st'.lo..iec. :·ri7.h 



2...'1al.;rsis 0f the d.i 5~stor feed snould 0nl:r be made as fa::- as ::-eU'.: ired 

-:h~ 1.1ncierstancii:~-5 0f tee pr0cess and should no;: oe a.. research 00 .jec"':l ~Te 

itself. 

Hetnar.e 'Dr0d:.lct ion 

:':Iethane prcducti on '0:.- re!"::le!'ltati0n is a ~vell-kr:o' .. m :1at1~ral 

phenomenon occurring ir. the :r-..lI':len of e..."'1imals, s~·!a.rnps a.."1d other a.."1aer~oic 

enviror'..:"!lents. A considerable amou:~t of research is done on the use of 

ar.imal T:re.stes as substrates for methane fer:nentatio!1. 

pl~"'1ts in India and China utilize m~"1~e. Agricultural surplus, residues 

and food processing effluents ca."1 be used :-rhere a:vailaole. Human 

excre~ents are included in China. There is a great need to investigate 

the value of readil~" available organic residues a.nd substrates (e.g., 

:.;ate:- r .. yaci:1th) as digestor substrate .. Substrates !'lot ~~itaole if used 

alone are often at least partially degraded if mixed with ma..~~re in the 

digestor. One of the ad~"1tao-es of the fe~e!'ltation process is that much 

of the biomass can be used ~-ri thout O=:ring. 

organiC solids is usual i:1 most digestors. 

Feeding the digestor ~·ri th 7~~ 

Biogas production is sometimes 

limited by the availabilit7 of water. Research on reduci:1g Hater re~-?-r~-

ments a..l'ld possible ~·rater rec:y-cling is needed. A solid compost-like 

methane fermentation technolo6J is not available al thougc it is veroJ 

desirable. 

During the anaerobic process organic ~aterial of great c~emical 

7ar1.ety is digested in several steps. Inso 1 ub 1 e compo'L"1ds are a:t t ac~: ed 

b:r ertrace llular enzymes produced by ma.!!y different mic'!"oorganisms. T:le 

ins~luoles are ste,~·ri.se converted into sol"J.bles, i.e. sugars, fatt~r acid.s, 

,e?tides, etc. T!:ese smaller molec'~les a::-e substrates fer a 5::''j~.1p of 

iiffe~ent ~ea::er part fermented into out~Ta-:e 1 

l) 



c· 

· . \ 
~:. C!l,J anc. 

snovn: i~ ?i.;:..u--:s 2 a...~ci 

p~0ciuced oy othe~ mic~oor~~isms, it is ~iff:cult or impossible to 

s~uciy them a~one. T.~ey must be st~~ied i~ conso~ium, i.e. rr.ic~o-

o~g-~isms 0:'" a. great v'2.ri ety of species preser:t in the :letha.."1e digestor. 

T~e orp;a.."'1isr:ls most closely associated Hi th the n;etna."1ogenesis are -che 

acid. a..'I'1cl hytirogen producing bacteria.. T.~ese acii formers cause a 

ciec~ease ir. the pH which i~~ibits the ~et~anogenic bacteria operatin~ 

most efficie::t17 at neutral pH. 

Netha...'I'1e is gene::-ated 1:1 the digest or as a result of 

'\Tarious bi.oche~ica.l pat!:"t-.rays, snok-.T. i!1 Fig-.:.re 4. In con~rast to alcohol 

prod.ucti.on b:r fe~enta:tion, metha..."1e producti.on is poo:=-l.:r und.e~tooci. 

I~"17 of the reactions have not bee~ identified. Stuciies using la~elled 

substrates ha.ve cla...""'if:"e6. a fe~'l of these rea.ctior.s. I~ rna:.:r systens 

acetate is the key precursor of rnetha...""le th.rough the reaction: 

1.:1. 
-------~> - . CP + --4 (1 ) 

The a.cetoclastic metr..a.nogenesis is catalyzed by a special group of micro-

or~"'lisms. I-:.. illUstra.tes tha.t a. reacti on, ~-lhich t..;a.s assumed by ph:r/,sical 

chenists to :,-ield i!"...s1:fficient :!'ee ener~" :0:- the pr':)duction of one 

molec;:le of AT?, in rea.li t:r c'Juld yie ld the 

T'ne rest 0:"' the ::et!':a.ne of 

, . 
~ - ."'"'t .... -: .... ,r., .. (2) 

: • .!.. 

:,:~e '!lSE: 



FIG.l.. Diagrammatic Sket~ of -u,e "Sausage" Sag Digester Made of Hypalon Laminated with Neoprene 

F1G.2. Dia..g:--s....m 
from Dung 
[20 J) 

Gas-holder 
(CH •• CO, ... _) 

G.: 
to combustion 
or other uses 

?lant Used ~o Ob~ain Me~h~e 

a.."'lC ~a.s~,:s - s...."1.,ver"\'r.:.'=~:. !~ 3iocon\"~rsiJr: J:" ,'Jr~,,:':'c !',=s:d.::.es 
cowmu.."1i -: ies. ~'1e 7JIT ~Jn:" 7ersi -:7, Ipr,'T:T-l. /:1:7"u?-":' 3, -:y-~!::-~, Ja.:;:a.r ... 
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COMPLEX POLYSACCHARIDES 

1 
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. I A 
"'" 

I 

I 
Quick oCtmg N?K 

5 r:'JOnti". 

BUTYRATE 
PROPIONATE 
~------' 

__ B_-.) I ACETA IE I + I HZ + cozl 
ACETATE 

FORMATE 

I. Nonmetnanogens 

A. Ciostridium ace~obutvrieum 
Euba=te~iurn 1icosum 
Clostridi~~ prooicnieum 
Co i i TOr.:lS 

B. Volati1e fatty ~cid oxidizers 
Svntroonomonas wo1feii 

1 C-l 
C-2 

II. Ketnanogens 

C-1. H2-oxidizing ~ethanogens 

C-2. Acetic1as~ic ~e~hanogens 



Batch feeding as compared to continuous feeding of ~he 

d.i~s-tor ::la:7 expose the s7stem "to shocks of temperatu.re, pH, red.ox 

potentia.l f etc. 3atch feeding- is, hO't·re~Ter f the !:'lost ?ra.c-:ical met!lod.. 

Simple systems f'Jr continuous feed.ing have oee:1 desi~ed O~.lt a.re 1i "t-:1e 

~1sed. i:1 developi:1€ cou!"ltries. Also, si:nple systems allo~·!iYlg fl'.1id or 

fi:ced-oed. plug-flow are av'"a:'lab 1e a.."ld ~'lere report ed. to ran far eTtended 

periods without major difficulties. rr~vo- or more-phase syste:rrs ~'ii th 

the acidoge~esis and meth~"loge~esis separated. in different containers 

re5~lated by the retention time also show promise. 

Organic matter i!"'..flo~·r is limi ted to about 7% and 18% 

biomass dry weight in the mesophilic ~nd the~o?hilic system, 
;. 

res?ectively. Organic matter has an average energy content of 15 x 10~ 

joules per kg d~J weight. p~ output Of'0.3 m3 biogas containing 
,;' 

7 x lOc joule per kg dry matter is the maximum yield. recovered after 

20 to 30 day digestion. Practical gas yields are lower, usual 1:' 

0.15 to 0.2 m3 gas per kg dr.; Or~"llC matter. The low gas production 

efficiency is partly due to the slo,"l d.igestion of the organic material. 

Since anaerobic fermentation in contrast to aerobic fermen~a~ion 

produces onl:r a small a.'":lount of heat (theoreticall.7 not more than 57~ 

of ~ethane ener~ produced), most of the energy must remain i~ the 

Depending on the sulphur content of the bior.1ass, a 

cerca.L""l amount of hydrogen sulphide (H
2

S) is for:ned, ~·rhich makes the 

biogas corrosive. H
2

S ~an be comparatively ea.sily sC~lbbed out. If 
it is advanta..:;:-eous, this ca."l be combined i-lith carbor: dioxide rer:lo~J-al 

from the bio.~-s. Agi tation, sc~.:u:n ar...d foaIn preve~titJn ~d the remOval 

of slur::; are f'..1.:-ther pract~~cal considerati~r:s re~'J.ir~.:1.S' local sol'J.-

.""1 

j, =. -- C :.w~d. S-.O 0" rt 

',. 
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The "tec!::1010~'" based 0:1 i::he fe~er.:tation b~r 1. cere~risi::..e is ~·!ell 

(i.e. 3ra~~.1 ) • 

:1'anspo1'-: • 

?ekiio processes, are sufficieni:l:,· well uncierstood. T!:e bact eri. u.rn 

cel.l".1.1"!1 sho;.! some pr'?rn.ise in alcohol :er.neYltati::>n. Other or~ni~s 

also ca~ ca~r out the con~~rsions t) eth~~ol, acetic acid, butanol, 

etc. 1;'lhich may become important to deyelopi!l'; countrl.es. 

The need for der~dration of ethyl alcohol prior to 

for alcohol production resul ted i':1 the consul ta...·-rts cone l'.1di!:g teat 

research on the ethanol fermentation process is not sili tab 1e for 

inclusion in the present Joint FAO/I.AEA Coord.inated ?rog:-a."!une to 

irr.prove energy sourc es at the farm and rural 1 eve 1. 

4.6. Slur:r.! 

The residue rema.ining in the digestor follm,ri.ng fementa.-

tion is called slur~J or .sludge. D i ge s ted anae:-o b i. e s 1 '..lrr."l has many 

applications. In Chi:1a the i~cen~i7e :or ~~aerobie fe~entation applica-

t ion '"re.s primariiI the improved sani tar:r quali t7C:'" animal a.."'ld hu."Tlan 

~ar;::.lre :.lsea.. as fert i 1 i zers • Tne therrnophi lie process ~:ills most 

pathoge~s • 

, : 



~.7. Resear~~~Dle ar~as 

30:ch .::>+ ..... "r ~ - ...... "". -
- .. : e:-:-::e::-ca,:-c: 'In. 

~itt~e is 

a..~ou-: the fer;ner:ta:::i·:)'r. ';J!'ocess t·) pr:)d.uce alcor..ol. 

The Joint Division 'oi :)energ::r pr:)?a.~'TIe 'L"lcler 0..1. scussicn 

snou~c include th~e mai~ areas for ~hich rese~ch needs were iaentifie~: 

i) I~proved. degradation of li~ocellulosic mater~al 

to smaller molec~es suitable for fermen~ation; 

ii) ~luci~tion of the ~iochemical reactions of micro-

"Dial me"thanogenesis -..ri tt: the ob ject i ve of making this process more stable 
, 1" , anc. :-e .... 1 ao .i.. e • Emphasis should be to reduce retention time, i~crease 

yield, a,.""'..d reduce ·/~c.:ter :-e'=ruirements; 

; ; i ) --- Stud.ies on the utilization of slurry as fertilizer, 

fish a-~6 animal food, etc. 

4.8. Nuclear t ec h."li cues 

The panel pa.rticipa. .. ·rts stressed tha.t nuclear tecr ... "1iques 

are freq'..lentl,y essential in research on me'tna."logenesis. Tney gave 

examples from their own expe~ience. Isot~pe la.belling tec~iques are 

essential to investigate the biochemical pa-:hways invol~led. i~ the com;;lex 

syster.'l leading to methano~nesis. Z~e followi~~ scheme sene~al 

anaer~bic :e~entaticn ~eac~ions in t~e ii€2s~or Nas iisc~ssed in ie-:ail: 



Ir.soluole or~-nics 
(cellU10SI and hemicellulose) 

Soluble or~~~ics 
(free sugars, etc.) 

Acetic acid 

1 
Meth~'1e ~'1d carbon dioxide 

Carbon dioxid.e 
) a..'1d h:tdrogen 

Methane 

Differe~t microorganisms are responsible for the various reactions. 

The rates of the .biochemical reactions, sizes of the pools of the 

various biochemicals, and the specific biochemical pathwaY$ involved 

can best be determined, and in most cases ca~ only be determined, wi~h 

the use of isotopes. A feT,i of the biochemical pa.th'".;a.ys ha.ve been 

identified.. Some of the v-lays in which the kinet ics of the react ions 

ca.."'l be a.ffected by opera.ting parameters a.re also kno't-m. However, there 

remain grea.t deficiencies in our knowledge. Only when the system is 

better understood, ca'1 impr~veme~ts be made in the fermenta.tion process. 

The various substrates, operating pa.ra.fTIetersa.r:d. specific 00 ject:. 'les 

(ma:ci:m.lJn methane production, killing of patho~ns, maximum fe!'tilizer 

'Talue) of the s.7stern reo:J.ire a 'oet"ter unciersta::d.ingof the process. 

16 



Broader:i::g of the a.c:'=- 'tole~=-"1ce a:'1ci 10",\1 te~pE-!"?"t'lre 

pe!,:"'or:n2...~ce spec,:!"'..Jm 0 f 'the m e-:h2-~c?,=Ylic oac't eri a throu.;h ir;c.:lced. 

ge~etic engineeri~g may be better s~ited to obtai~ organis~s wi"th the 

desired properties, however, it was SU€sesteci ~o't to incl~~e research on 

se~e"t ic en~_nee':"ing a.t this t il'!'le in the '!"esearcn p!"og:--a.'!lrne beca.use the 

field reT~ires expensive facilities. 

Ar .... "1ex ! lists a. !eH :"eferences on the '..lse of r:uclea: 

5. 

The Secretariat expresses gTati t,.:.a.e to the consul ta..'1ts f~r 

thei:- constr-<lctt~re approach to the task a.ssi~ed the::. 
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A.N1tEX ! 

~U'PLICATION OF ~IDCLZA.R HESODS 

~. Isotone t~~ce~s 

1. 3io~~ ~rcduction 

Me~hane production is based on nydrolysis of or~-nic matter to volatile 

acids. The b~r~ogenogenic microf1ora converts but~ate ~~d proprionate 

to hyd..rogen, acetate a.."'ld ca.:-bon d..ioride. Acetate a..~ci carbon d.ionde 

are d.irect prec~sors of met~~e. Monitoring various path~ys of met~~e 

proiuction by isotope aided methods is the uni~~e way of appraising 

the functioning of a digestor ~stem. 

Some recent references on effective use of isotopic labelled substrates 

in studies on metha.~ogenesis: -

Cappenoerg, T.E. 1980 
Use of radiogas ceomatography in studying breakd.own processes of 
organic ma.tter in aqu.a.tic eco system. I.AEA Pa...?!e 1 ?:-oceeding Series, 
STI/PUB/548, pp.55-66. 

Daniels, 1., Zeikus, J.Q. 1978 
One-carbon metabolism in met~?!o~niC bacteria: Analysis 
fixation products of 14C02 a..?!d 1 CE30E incorporated into 
J. Bacterial. 156, PI>. 75-84. 

Demeyer, D.I., Van Nevel, C.J. 1979 

of short-term 
whole cells. 

Effect of defaur~tion on the metabolism of rumen microorganisms. 
Br.J .Nutr. g; pp.;15-524. 

Fina, L.R., Bridges, R.L., Coblentz, T.E., Roberts, P.P. 1978 
The anaerooic.:ecomposi"tion of benzoic acid. du=ing methane fer:nenta.­
tion III The fate of carbon four and the identification of 
propa..~oic acid. Arch. Microbiol. 118, pp.169-172. 

King. G.M., ~leoe, ~.j. 1980 
~acer ar4lysis of me~h~~ogenesis in salt marsh soils App1.En·v~~onm. 

Mic~~bio1. ~, pp. 877-881. 

Mab, R.A., Smi :=:., M.R. a.."'ld 3a.resi, L. 1978 
Stuciies on a..."r'l a.ce~a."te-fe:"':Denta.::t s";::"ain of ?rle~ha....",;o sa.....-c :::a. 
A!)'ol. ':":nv'_!'o!"'-1l. 1li C::"O= 1 0 1. j~. :)'O..ll7.1- 11 e.:!. _ _ -, .-

M01l!:-: :~~r-:, D.O. and .Asher t 2.;'" ::. 97c, 
Changes in propor~ions of aceta~e and car=on iio~c.e ~sed. as ~e~h~~e 
~rec~rsors du=inz ~he anaerobic di~stlOr. 0: oo~_ne was";e. Appl. 
7-. ~I." ~'~c:. I' A"" I' -; .:::.::lV" ... rOr!!Il. i ~l C ro 01 0 ~. ~, ?p • O~C-O;)~ • 



Mount fort , D.O., Asher, R.A., Mays, E...L., Tiedje, J .1t1. 1980 
Carbon ar~ electron flow in mud and sandflat in~ertidal sed~ents 
at Delaware Inlet, Nelson, New Zeal~~d. Appl.Environm.Y~crobiol. 

~, pp .686-69L1. 

Nelson, D.R., Zeir~s, J.G. 197a 
Rapid method for the radioisotopic ~~alysis of gaseous end products 
of ar~erobic metabolism. Appl. Microbiol. 28, pp.258-261. 

Ro~inson, J.A., Tied~e, J.~. 1?81 
Kinetics of H2 consumption in r.:.!neYl fluii, eutrophic :;'~·~e sed::..meYl"ts 
a.r.c. ii.gested sludge. A.bstrac"ts 0:"' the l?Al .4.r'.nual Meeting of the 
American Societ:, for Microbiolo,g:t, I 45 p. 9.1. 

Smitht M.R., Zi~der, S.E., Ma.~, R.A. 1980 
Microbial methanogenesis from acetate. Process Biochemistry 12 (4) 
pp.34-39. 

Smith, P.R. 1980 
Studies of methanogenic bacteria. in sludge. Report: (US) EPA-
600 /2-f31J-09 3. 

Ward, D.M., Olson, G.J. 1980 
Terminal processes in the ~~aeroc~c 
mat in a high-sulfate hot spring. 
pp.67-74. 

Winfrey, M.R. r Zeikus, J.G. 1979 

degradat ion of an algal-bactenal 
App 1.,Enviror..m • Mi crob i 0 1. ~, 

Anaerobic metabolism of immedi~te me"tnane precursors in lake 
Mendota. Appl.Envirofl.m.lficrobiol. ll, pp.244-253. 

Zeikus, J.G. 1980 
Chemical and fuel production by anaerOD~C pacteria. 
Ann.Rev .Microbiology ~', pp .423-464. 

Zinder, S.R., Mah, R.A. 1979 
Isolation and characteriza.tion of a thermophilic stra.in of Methano 
sarcina ~~able to use H

2
-C0

2 
for methanogenesis. 

Appl.Envil"onm .1licrobiol. 19., pp. 996-1008. 
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2. Li 2':.loce 11 ulo se d.e~a.d.a:t i on 

In s~~~ies on 7ariOUS pret~eatments of lignocellulose aimed at maki~g 

i~ suitable as subs~ra~e for fe~en~ation,isotopic labelling is a 

conve~ient tool. In the ~ethane/alcohol coorQinated rese~ch prog.r~e 

the contrac~ors should be supplied with a 14C-labellec substrate, e.g. 

water hyacinth. Mea.s~_ng the produced l4co2 , l4cE4 , a...'1d other 

selected in~ermediates is a reliable a...'1d compa:ative way of estima~ing 

the efficiency of various pretreatments. 

Some e=amples of the use of labelled substrate in lignocellulose 

degradation studies: 

Federle, T.W., Vestal, J.R. 1980 
Lignocellulose mineralization by acetic lake sedimen~s in respor~e to 
~trient manipulation. Appl.Envt~or.m.Microbiol.~, pp.32-39. 

Hackett, ~.F.f Co~~ors, W.J., Kirk, T.K., Ze~~s, J.O. 1977 
Y~crobial decomposition of synthetic 14C-labelled lignir~ in nat~-e: 
Lignin biodeg:-a.da.tion in a. variety of natural materials. Appl. 
Environm. Microbiol • .ll, pp .43-51. 

Ma.ccubo in. , A..£., Hodson, R.E. 1980 
Minera..liza:tion of detrital lig:locelluloses by sal-: ma:st sed.iment 
microflora.. A.ppl • .Env-'~ron:Il.Microbiol.~, pp. 735-740. 

Norris, D.M. 1~80 
Degrada.tion of .I.4.C-labe1led lignins a..."1d 14C-labelled. aroma.tic acids 
by Fusarium sola..."l.i. Appl.Environm.Microbiol.!Q" pp.376-300. 

Weir.stein, D ht., Krisnangkura" K., Mayfield, M.3., Gold, M.E. 1980 
Metabolism of radiolabelled ~ -guaiacyl ether-li~~ed ligr~n ~imeric 
compounds by Pha.'1erocha.et e cnrrsos'Dori urn. Appl .arvironm .!rlicrobi 01. 
~, pp. 535-540. 

Yamin, A.. 1980 
Cellulose metabolism by termite fl~llate 
lipp1.Environm.Microbio1 • .J,2., pp. 859-863. 



3. Uses of 51 urr:-T 

The study of the meta.bolism of the ciigestor slurry as fertilizer 

in soil, as feed in ~~imals, etc. ·Nill be ~eatly aided by the ·use of 
14 15 32 _ 

isotopes, such as C, ~, P, ewc. 

Some e~uples of this are: -

Boethling, R.S., an~ Ale~~der, M. 1979 
Effect of concentration of or~~ic chemicals on their biodegradation by 
~~tural microbial communities. Appl.Environm. Microbial. ~, 
pp .1211-1216. 

Nakas, J.P., Klein, D.A. 1979 
Decomposition of microbial cell components in a semi-ar~~ grass-1~~ 
sOi1.- Appl.Environm. Microbial. ~~ pp.454~60. 

TerrJ, R.E., Nelson, D.W., Sommers, L.E. 1979 
Decomposition of anaerobically digested se~~-e sludge as affected 
by soil environmental conditions. J.Er.vironm.Qual.~, pp.342-347. 

4. :.iet abolism 0 f sueci a.l c hemi cals 

Studies on the fate of chemical str~ctures, e.g. aromatic rings and 

nucleotides and the production of certain compounds in the digestor 

are facilitated ~~d often only feasible using isotope la.belling. 

Li teratu.rs : 

Evans, :t'l.C. 1977 
Biochemistry of the bacterial catabolism of aroma~ic ccmpou.~ds in 
anaerobic envirot'_"'!lents. ]"ature 11Q, pp.17-22. 

F'tL,-,:ushima, T., lTixon, J .C. 1980 
Anaerobic d.e~ad.ation of -;;"terid.ines a..."ld purines '07 i::rtestinal 
or~_~isrns • A.ppl.En·J"i::-~mrn .r/Iicr~oiol • .=2, ?p. 2.1J.-2~,3. 

?~els'";;ra, s.? 
Degracia:t ion of 
i.n -:)i::' :eces. 

t:rrosi.r:e in anaerooicall-;- stored. ?i.~gc:r~~ 

A:~p 1. 2.'1~.":' :"Jr' .. ':1 • ;'I1ic roo i 01.. 26, pp. ~ 31--: 32 • 



3. Ra.ci.i a:t ion 

?a.ciia:tion ir:ci'.lces an e:--1:.a..."'lcec. :nuta.tion r-ate in 1i',ii!:g or5=-'rJ.isms. 

I:lc.uceci ::n.::ta.'tions of microorga.::..isms ·,.lere s'Uccessful17 '.lsec. for proc..uction 

lignoce:'l '11 ose degra..ia:t ion ca..."'l be increaseci '::;y the :lse of D.u-cants. 
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General remarks on her observations: 

(1) Shortage and s~perannuation of equipment: 

The equipment does not suffice to take care of the population, and 
mo~eever, the creakdovm of equipment and no replacement of Co-50 source 
used in r~iotherapy, have bro~ght about an even severer shortage. 

Most of the medical ec:r..lipment fer radiation therapy and. nuclear medicine 
iE concentrated near the capi tal city and rarely in ru.ral areas. The 
geogTaphical d.istribution of these medical installations should. be considered. 
T:'1e li st of the faci li ti e s for therapy 'l.ogs made ·bY the Agency in 1976 and 
since then many ne",- machines have been introd.uced in hospitals. Tnerefore, 
it may be necessary to 1i st the facilities again and it ",rould be useful to 
know the distri~Qtion of the units. 

(2) ?rob1e~s on maintenance and repair of e1ectror~e e~..lipment: 

!,~ainter~nce se:-\.'ice C4""lC. repair of the eq1l.ipment is the big problem in 
all the countries visi ted. Some of the eqllipment is in bad cond.i tion and 
nc,t ready for use. I-joreover, a long period of time is needed for repair 
bec~se Soutb East Asian countries are far av~y from the manufacturers or 
the compar~es wr~ch deliver the equipment. Skilled perso~~e1 and good laborator~y 
co~d.i tions regarding high hu.mid.i ty and temperature would be desirable. It 
would be important to follov; up ",mether the inst:n:L."'Derrt supplied by the Agency 
is s..litable for the purpose as requested, vmether it is working correctly, 
and. whether it is being used. 

(3) rr-raini.ng of medical and health physicists: 

Particular attention shoulu be paid to trair~ng of medical physici~ts 
.... '110 .... 'ill "oe responsible for the maintenance of medical instruments in the 
hospital. In r~ture, beal~h physicists .... ~th knowledge of radiation biology 
~~ll be needed as the institutes handling radiOisotopes and the reactor in 
Asian countries increase. 

(4) Interna:t.i oIlal exchange of seTl..i or rnedi cal doctors: 

In order to improve medical treatment, exchange of ~Qeas should take place 
betr~een radiotherapists and the relevant scientists. The subject on the 
i:npr8vement of cancer therapy by conventional :radiation could be consid.ered 
at a future se!t.inar, " .. -orksnop or through the regi onal co-ordinated research 
programme as well as the pro"blems to be ta..~en into account in the int:roducti on 
of nei-! equ.ipment for rad.iation therapy. In this respect, the I~$P. Seminar 
on FTospective l<:ethods of P..ad.iation Therap~~ in Developing Countries is well 
timed. 

'I'he travel costs were coverec.. tty the,,.i apanese extra-"ouc..geta:ry funds 
'...:::'icn had already "been made availat·le to the ;:~gency in connection w-l th RC~£;.. 

The au thor viCYJ.ld like to expr-ess her- appreciati on and thanks to the 
:-esponsi"ble a.utho:ri "ties in the six co::ntrieE visi ted for their rnan~T cmlrtesies 
anc generous hospi tali t:; ano. for the excellent arrangements they made vihicn 
ena"blea. the l·:ission to ruccessf\.llly carry out their task. 



.A..PPENDIX 

1. List of -the l~e!Dbers of -the Jananese Mission 

Dr. T. Terasima, National Institute of Radiological Sciences, Chiba 
Prof. K. Torizu . .'lCa, Nedical School, Kyoto University 
Prof. G. Irie, Medical School, Hokkaido UI"..i versi ty 
Dr. S. Kobayashi, National Institute of Radiological Sciences, Chiba 
Mr. H. Tsuji, Shimadzu Corporati on 
£.ir. M. I-lori, Aloka Corporation 

2. Institutes and Hos~itals visited 

T..'1e Phili'D'Dines (9-11 February) "~ 

Philippine Atomic Energy Commission (PPEC) 
P~iatio!l Health Office, Ministry of Health 
Ivla-i.cati Medi cal Center 
Department of Radiology and Cancer Institute 

Philippine General Hospital, University of the Philippines 

Indonesia (11-15 February) 

Pasar Jumat Atomic Energy Research Centre (PAIR BATP~) & Head Office 
Bandung Atomic Energ:;r Research Centre (PPTN EATA ... 'N") 
Department of Health 
PeTtamina Hospital 
Dr. Copto MangunkuSUlDo Hospital 
Hasan Sadikin Hospital 

Tnailand (15-18 February) 

Secreta-ry General Office of Atomic Energy for Peace CAE?) 
1flinistry of Public Health 
National Cancer Insti tute 
Department of Radiology, Siriraj Eospi tal, Ma..~idol Dni versi ty 

Sri Lanka (18-22 February) 

Atomic Energy Authori ty (AE..t._) 
Medical Research Insti tu:te 
National Cancer 11'.5ti tute 
l\'uclear Medicine Unit, Uni versi ty of Peradeniya 

]\1ala~TSia (22-25 February) 

The Mini stry of Science 7 Technology and the Enviro!'1.ment 
Tun Ismail Atomic Research Centre .(FJSPATI) 
Mini stry 0 f Heal th 
Division of Radiochemistry, Institute of l,~edical Research 
h'uclear liledicine UI"..i t 1 Faculty of I·: e d.i cine , Uni versi ty of Malaya 
General Hosp.ital 

Sin~Dore (25-27 February) 

The Kir..istry of Health 
Faculty of Kedicine a..."1d 'rr.:-iO I:r.munology Research and ry'raining Center 

University of Singapore 
Singapore General Hospital 
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BeDore Details: 

1 • Fili 1i 'DDines 

1.1. P~~lippine Atomic Energy Co~~ssion (pp~C) 

We had a joint meeting w~th Dr. Bartolome and other staffs of PPEC 
a~~ r~iologists, in which the acti~~ties in the biomedical research field 
i~ P~C and the present status of radiation therapy and nuclear medicine 
in iDe F.~ilippines were explained by each responsible scientist. In the 
la;)o:r-atory of PJ..EC studies on breeding "by radiation for better q'llali ty, such as 
increased :rield, higher d.isease resistance& higher protein content in rice, 
crops, mushroom, pineapple, etc., metabolism in living or~~smsf measurement 
of C8-137, Sr-90, 1-131 in foods, qu.anti tati ve a...'lJ.alysis of trace elements 
as ca~inoger~ in liver by IDeans of neutron activation ar~lJ~is or atomic 
a-bsorption analysis, atterru.ated vaccine of para~;:i ie of woolsheep -oy radiation 
are being carried ~~t. r.~rthermore, the survey of natural background, 
me2..$l.lrements of tri tiurn in the en'V"ironment, and. of I~131 upta..ice in radia:tion 
\o.~rker8 are -being done. The possibili t:r of the chromosomal aberration of 
h~~ lymphocyte as a biological dosimeter in an accidental exposure is being 
studied. Recently, the study on healtb impacts by non-nuclear energy also 
staried. In addition, the studies on estrous cycle of butfalo, the analysis 
of i!!~~~ated fooe t test of medical supplies by radiation sterilization are 
a.cti vely going on through the RCi. Programme It Dose standardization ranging 
fro= the therapeutical dose to low dose region is managed by the staff in 
the Secondary Standard Dosimetry Laboratory. 

Tnere are 11 radiation therapy institutes in the P~~lippines and 8 of 
th~ are located near l>J~anila. The main radiation sources are Co-60(1000-
5000 Ci) and Cs-137 therapeutical units and 2 accelerators. A Lina.c (4 MeV) 
is being set up in the p~y Hospital. Those equipments have been registered 
and contolled by the PJ~. Complaints have been lodged regarding the lack 
of ~~nter~ce of e~~ipment and shortage of phJ~icists who are engaged in 
ciosi!:etry for radiotherapy and training of those medical physicists is urged. 
Fu~he~ore, cooperation of clir~cal practice and the related research ~~d 
exchange of information ",,-as requested. 

18 Dllclear medicine insti tutions (mainly in M.ani la, 2-3 in r-~ral region) 
a.:n.d. 55 doctors are nov: engaging in this field, trJ:t there is still a shortage 
of ~anpower. 6 scinticameras ~~th 3 comp~terized, 12 scintiscanner and a 
fe..,well counters are available for diagnosis of th::rroid and liver diseases. 
~ssay of dr~g or bacterial antigen is also being prepared. These clir~cal 
tests are very expensi ve because of the shortage of manpower ~'lJ.d the high 
cost of the maintenance of e~~ipment • 

. 1.2. P~ation Health Office & Cancer Control Centre 

Tne staff consists of Dr. Anatario and three ph~~icists w~o were trained 
in fQ:--eign countries, and have responsi"bili t3r for radiation protection services, 
incluning dose calibration of radiation generators i~ce a year based on the 
secondary sta..'lJ.c.ard dosimeter. Recently, the study on the estimation of gonadal 
dose ... :as sta=-ted. 

; .. t the Cancer Control Centre the subsid.ia.!"y hospital of the l\~r..i s"try 
of !iea.l th, t-wo linear accelerators (40 MeV NEC and 15 1~eV Toshiba) are no",~ 
bei'r.f' set up. 
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1.3. M~lcati :Medical Centre 

Two X-ray equipments for surface therapy and a Co-6o 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 prov~ded for radiation 
therapy and nuclear medicine, respectively. The activity of radiation therapy 
is quite limited and only a few patients are treated in a day. On the other 
hand, mainly scintigram of lung t heart muscle t hea.rt pool, liver thyroid and 
TL , T~1 T3-uptake TSH in thyroid are now being performed a.~d radioimmunoassay 
a! prostatic acid phosphatase is just being started. 

1.4. Philippine General Hospital 

This hospital is associated with the Uni versi ty of the Philippines and 
trains the medical students. 10 staff are actively engaged in radiation 1 
therapy and about 100 patients are treated per day in combination with chemicals 
such as bleomycine, my1omycine, 5-3romouracil 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-6o and Cs-137 units are provided, the 
superamm.ation and shortage of therapy uni ts is conspicuous as compared with 
the great number of patients requiring treatment. Cancer incidence by site 
is 25% in breast and cervix and 10% in nasop..'r}arynx and oral cavity in 1979, 
but lung cancer is increasing gradually. Registration and follow~p of cancer 
patients is still difficult because of the geographical distri~tnltion of the 
many islands. 

1.5. Comment: Fundamental studies related to the agriculture or industry 
which apply radiation and isotopes are being actively carried out in the 
Na~ion.al Institute. Medical equ.ipments are mainly located nea::- Manila and 
shortage of radiotherapeutical units is notable in the rural region. Further­
more, equipments in the Uni versi tyhospi tal are not so well provided as those 
in private hospitals, in spite of the large number of patients. Therefore, 
shortage of medical equipment, especially for radiation therapy, is strongly 
pointed out. Training of radiation health physiCists and exchange of information 
not only. in the fundamental medical fields but also the clinical ones is 
necessary. 

2. Indonesia 

2.1. Pasar Jumat Atomic Research Energy Centre (PATRBA~P_~) and Head Office 

In t~~s institute the study of food irradiation and radiation sterilization 
of disposable syringes and clothes used in hospitals is being carried out 
throu&~ the I~.'s RCA programme using Co-60 80,000 Ci (75,000 Ci at the 
present time which is supplied from India. The fundamental study on radiation 
sterilization in bacterial spore, on chromosomal a.berration and immuno response 
in lymphocytes of lepra patients ~~d other subjects of interest in ar~mal 
science or entomology, is being continued in collaboration h~th the Department 
of Biology in the University. Recently the laboratory ~~s expanded ~~d many 
new facilities such as atomic absorption, spectrochemical ~~alyzers1 ultra­
centriluge, liquid chromatography, liquid scintillation cotL~ter, et al were 
endowed. However, it is a great pity that these ~~ould be left without ~~ 
appropriate and efficient utilization. t~e trair~ng of researchers ~~d 
tec~~ci~~s is urgent. 

) 
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Dr. Eaicru..ni, Director General of Atomic Energy, said that -the studies 
on r~iation effects should be considered as well as chemical and environmental 
research, a..."1d radiation -therapy is of great importance as the incidence of 
malignant tumors is increasing, and that ins-titutions and hospitals are being 
pla...'rl!1ed in BATP]J to thi s effect. NLoreover, he sllggested that there should 
abe a specialized centre located in each countI"3r in the Asian region. 

Tne Center also has the responsibility to control all ma~~ers related 
to radiation a...~ isotopes in Indonesia, including dose calibration of 
ra.d.ia::ion generator for therapy as well as control of ra.d..ioisotopes in the 
insti~utions and hospitals. A training course for university students handling 
ra.riioisotopes is associated to the Centre, a..'I'1d i tis desired to study the 
new techniques in Japan. 

2.2. Bandung .Atomic Energy Research Centre (PPTN) 

Tne staff a.re engaging in the .. rorks of personnel mom ~oring, measurement 
of env~ror~ental radioactiv~ty, development of TLD, neutron diffraction, etc. 
Tne most important project is the production and de~elopment of radioisotopes 
produced from their o~T. reactor in Bandung, and those short-lived isotopes 
(Au-198, I-131, P-32 Tc-99m, etc.) are already made and supplied to four 
hospitals in Indonesia. In addition, the effects of these radioisotopes on 
ph~~iological ~nction and quality control are being actively studied. To 
prepare, handle and manage the radioisotopes for diagnostic purposes, an advanced 
training course for ra.d.iopha....'r"IIlacists is strongly requested. 

2.3. llinistry of Health 

.P.. short visi -t was made to the Kinistry of Health for discussion on general 
aspec~s. A radiation therapy institution is presently only to be found in 
9 hospitals, in which altogether 10 radiotherapists are working. It is aimed 
to have 40 central hospitals w~th a radiation therapy departmen~ in each 
province. Tne equipmen~ has already been ordered but the supply of radiotheranists 
... Till be a great blow at the present time, even though there are 11 public 
and 19 private medical schools and 2 tecbnicalschools for training of radiology 
tech.~cians and radiographers. 

2.4. Periamina Hospital (Jakarta.) 

Tn.is hospital is supe:rv~sed ab;),. the Indonesian Oil Company. Tne huclear 
r'ledicine Depa....or-tment \-..o.s established in 1972 and compri ses 3 medical doc1:ors 
and 3 tecr~~cians and is prov~ded with a scinticamera {impossible to break 
dO\-:!l at this time) a...'1d a scintiscanner. In vivo 1-131 up-~ake in thyroid, 
scintigraph of liver and thjToid, ~'1d in \~tro T4' T3 TSE etc. mea~u..re 30 cases 
per week • 

. Cipto I·leci.ical Centre (Jakarta) 

The hospital is the greatest radiology institution in Indonesia, consistir~ 
of ~ staff of 20 and 20 trainees. At the present time, the main force is a 
25-yea:r old Co-60 therap:r machine (3 times rene,,;a1 of sources) and more tha...'PJ 



-4-

120 patients are treated for 12 hours in a day by a combination treatment 
of chemotherapy and radiation. The hospital will be enlarged within two 
yea.-s and will be equipped with 2 Linacs wi th simulator. The cancer 'incidence 
of b:reast, uterus and nasopha..-r-ynx is hig..'l1, 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 radiotherapy equipments and 
that there is a serious short~ of radiotherapists with a steep increase of 
Co-6o or Cs-l37 unit for therapy in each province. 

2 .6. Hasan Sadikin Hospital (Bandung) 

The Radiation Therapy Section is small (2 radiotherapists and a junior 
staff of 2-3 techr..icians) -cut fUnctionally working. A new radiation therapy 
building is being constr~cted now and after completion the central system 
",'ill be introduced. The difficu.l ty of obtaining scientific journals was stressed. 

X-ray conventional therapy and internal radiotherapy ?y radium needles 
is carried out in combination ~'ith chemotherapy. Trials of hypoxic sensitizers 
have just started. In this hospital, cancer of breast and uterus is quite 
high in frequencYt but the follow-up of cancer patients is about 30%. 

2.7. Comment: It should be noted that Indonesia is actually producing 
radiopharmaceutical isotopes for medical use on its o~~. Facilities for 
radiation therapy and nuclear medicine are mainly located in J~a and 
regarding the regional distribution the establishment of such facilities in 
r~al regions is being pl~~ed. With the increase of these facilities, there 
are not enough radiotherapists f medical :physicis~s or radiopharmacists. 
Training of specialists is urgent • 

. 3. Tnailand 

3.1. Office of Atomic Energy for Peace (OPIP) 

OAEP has a..""l established system for development of research study even 
thougb the scale is not so large. Radioisotopes of 1-131, rr'c-9~ etc. which 
are mair~y produced by the reactor here are supplied to nuclear institutions. 
Studies on radiation sterilization of medical supplies, fish t fruits, etc. 
are being carried out using 5°1000 Ci Co-60 X-ray source. The Office is 
responsible for controlling all radioisotopes not only to be produced in the 
laboratory but also imported from other cOLL~tries. In future, the new Medical 
Research Centre ~~ll be provided ~rith radiation therapy ar.d nuclear medicine 
sections under the auspices of the OPEP. It is plar~ed to expand the Medical ) 
FaC"..ll ty of the Chia.."1g l·~ai Ur..i versi ty and soLlDs"tantial tech.r.l cal assi sta.."'lce 
and advice is expected from the IASA. 

The general vie"r;"S on public health Here discussed. T11e Agency is 
respor~ible for providing radiation protection services and engages in the 
dose calibration of X-ray generator and Co-6o facility in all hospitals every 
six mor.ths. They desire to introduce the computer for rationalization of their 
~..lsiness "out there are financial a.."1d tec~.ical diffio..llties for which outside 
assistance is expected. 
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Ra.d.ia"ti on therapy in Thai lEl-'l1a already started 60 years ago using 
therap~~tical X-ray machine. p~ needles were usee for therapy of gynecological 
patients in 1934. A"t present 26 hospitals and insti mtes are engaging in 
r~a~20n therapy. Wnile the total number of radiologis"ts is about 100r 
there are only 20-30 radiotherapists. Cancer patien"ts come to the hospital 
in Bangkok ITem various districts for radiation treatment -because of the lack 
of facility in rural regions. However, they rous"t v~t for a long time to be 
-treated due to the shortage of equipment. Cancer mortality in Tnailand is 
1i v--er ~ lung ana nasoph2-...JT..x in man; cerv""ij:, lung 2..."1.d liver in woma.."1. Tne 
high incidence of li veT cancer mig:h"t be interpreted by liver viT'.ls (3 type) 
afratoxin in pe2...~t a..~ corn, and some parasl~es. Fo1low~p after radiation 
-therapy of cancer is about 407; on an average but 90% for government employees 
because of the adv~cement of the social ~~rker system. 

There are 10 r~clear medicine institutes (3 in Ba.."1gkok), in 5 of ~~ich 
CO:::pI.,l"ter tomography is now working. 

3.3. Na.:tional Ca.."1cer Institute 

Tne Depa..~ent of P~ology consists of 7 medical doctors (3 diagnosticians, 
3 therapists 2..."1.d 1 nuclear medicine). Tne big problem is the maintenance of 
the therapeutical units. 

The radiation therapy unit comprises 3 therapists, 5 tecr~cia..~s and j 

p~ysicists and has 2 Co-60 6000 Ci therapy ur~ts (one is 10 years old, 1500 Ci 
a1 the present time) f Linac (4 Tl'leV) under repair f one X-ray machine for deep 
'therapy is now ·being set up, a.."1.d 37.5 mCi radium needles/tube. .As a special 
mention f there are 4 special sickrooms ,OJi tn radiation shield for radium treated 
patients, and a radium storage room and operation room are directly adjoining. 
It seems to be quite functional. The follow-up of cancer patients after 
treatment is about 80%. 

There cu-e 4 'tec!L~cians and 1 doctor in the nuclear meQlcine ur~t, and 
e~~~ent such as sciniicamera, scintiscanner, scintilation cou-'l1ter, thyroid 
~p-t~~e equipment, curiemeter, 2 well counters, ultrasor~c diagnostic equipment, 
eic. Diagnosis using radioisotopes is established. It is expected to exe~~te 
a plan for the aggra.."1.dizement of well trained staff. 

In the Resea..""'Ch Di vision of tr..i~ Insti tute studies are going on regarct:tng 
(l)iz:::u.nological st'u.dies on cervic carcinoma virus; (2) _4-.'P'? su!",\Tey of the poptllation 

\·:ith high risk of hepatoma; (3) che~j cal carcinogens in food such as ni trate 
co::rpo-.,mds; (4) arrticancer property in the meciical plans in Tnailand. Onl:r 
ten staff are engaged in the research, ~fr~ich has just started. 

3.4. Siriraj Hospital 

SiriT'aj Hospital belongs to the FaC".ll ty of J;~eCi cine of Ea...~idol Uni versi ty 
2...~ is the biggest a...~d oldest one in Tnaila..'l1d. At presen't, Professor Romsai 
is in che.!'ge of 'the Had.iologjT Department, Hhich is involved in ra.d.ia.:tion 
-the:r-apy, e:J:az:.ina.:tion of nuclear medicine and teacr...i.ng. 

In the P..adiothe:r-apy Section, 6 radiotherapists, 6 techr..icians 2...'1d 2 
pnysicists are enc-aged from 6:30 am to 5=00 pm in the treatment of many patients. 
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T'ne Iollov1ing equip:nent is furnished: 30-years-old 50 keV X-rays for surface 
therapy; 100 keV X-rays for intra.cavi tary therapy; 8-years-old 200 key X-rays 
for deep therapy; 4500 Ci (8 years old) and 1400 Ci (13 years old) Co-6o 
uni t for only research and training; 1 Ci radium needles and 4 special beds; 
and 12,000 Ci Co-6o u~~ts are now being set up. Nevertheless r there is only 
1 deep therapy machine operating at present. They are eagerly expecting 
more new equipnent, especially 1 l·~e V Lir..a.c for study. The staff members are 
working wi th ambition and carrying out radiation therapy combined with chemicals '\I 

such as bleomycine, chelate agents and antibiotics. 

In the nuclear medicine sections f 4 medical doctors and 13 tecr~cians 
a..-r-e working. The fa.cili ties for nuclear medicine are well-equipped and a 
great number of patients. are being t~eated. Prof. Romsai has been involved 
in the study of endemic goitre and ion deficiency anemia with high freq-Ilency 
incidence in Thail~~d since 1958. He' has succeeded in the analysis and 
treatment of those using nuclear techniques. 

Prof. Natth, Rector of the FaCt..l.l ty of Medicine t is studying the attenuated 
vaccine of Dengue virus and others by radiation. He also informed us that 
as one of the programmes in the Ma.h.idol University, the Bio-medical Engineering 
School has been established to train the specialists for maintenance of medical 
equipment 1 thereby the bases of medical research will· be sirongly supported. 

3.5. Comment: hilclear medicine in Thailand is ge:nerally ofa high level 
a.nd well-equipped, being well wOrth the efforts of the IAEA .' d.uring 20 years 
as compared wi~h oiher countries in South East Asia. On the other hand, 
there is the possibility of further improvement of radiotherapy wi ih respect 
to more well trained radiotherapists. 

4. Sri Lanka 

4.1. Atomic Ene!?g'y Authority (P..EA) 

There are only 11 radiologisis in Sri Lan.:~a, 7 X-ray diagnosticians, 
3 radiotherapists and 1 nuclear medicist. .~ plans to establish a Reactor 
Centre to be provided with a 200 1~ reactor and a nuclear medicine laboratory 
in the Medical Research Insiitute, which ~~11 be staried soon ~~th the tecr~cal 
assistance of the lAEA. Cancer therapy is an important and urgent problem 
to be solved in medicine. 

4.2.' I·!edical Research Institute 

The Institute consists of a. general Division including Parasi tology, .~ 

Entomologyf Eiochemistry, Pathology, etc. ~~e equipment and installed apparatus 
are old and not in good condition, though the essential equipment such as 
bala..."'lcer, centrif'J.ge and distilled water equ.iprnent is there. The equipment 
for -the Laboratory of 11u.clear Medicine (mul tiprobe scintill?-tion coun-ter and 
well counter) \-es bought wi ih the financial support of the IAEA. The services 
of an expert are awaited. However, the settir...g up 0 f the machine should not 
be done until the room condition is consolidated, because these delicate 
machines are req~ested for the control of te~perature and humidity. After 
ihe setting uPr 1-131 uptake of thyroid in ~, and T

4
, T) in vitro test, 

radioimmunoassay of FS.~, LH, prolactin and progestron 1S planned to be measured. 
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4.3. National Cancer Institute 

?~iation therapy started in 1959 and at present 3 radiotherapists, 
7 techni cia....'T1.S and 1 phy'Si ci st are engaging in therapy using 2 Co-6o 5000Ci 
uci ts (1974 and 1979) a...."1d 1 Co-60 6000 Ci (1979). 250 keV X-ray machine 
for deep therapy does not work. Tne staff serves in 3 shifts in a day from 
early Dorr~~~ until mi2-~~ght. As there is no standard dosimeter in Sri 
Lanka, c3.osimetry is performed by :Boldwin-Farmer and P.tlillips dosimeter. 
CODbination therapy of radiation and chemicals ~~cn as Bleomycine are being 
carried out. The main cancer is oral! cervic, breast, leukemia and Ij~phoma, 
in order. 

In the Nuclear :roiedicine Department there is a scintiscanner and a 
scintillation counter, but no specialist. Th;YToid upta...1ce by 1-131 and Tc-9~ 
are IiJeasured. P. service for the supply 8-'T1d measllrement of film kOa..cg;S is being 
daDe in tris hospital. 

4.4. Nuclear I,·;ed.icine UI'l..it in Uni versi ty of Peradeniya 

Tnis insti "t1.:tion has on13i' one radioisotope centre for medical application 
a...."1d it has been pla:ying an important a.."1d lead.ing role in the programme in 
S .... i La..."1ka. The unit ",,-as ir..itiated bv the 'I'echnical Assistance of the It~A 
~·:hich continues to help till now. k~ automatic gamma counter 'h"'~nicb was } 
de\~loped by the Agency as a protot3~e instr~ent for use in developing countries, 
is actively working. The samples are mailed everywhere in Sri Lanka "out the 
radioisotopes a::--e only supplied every one or two months. If the timing of the 
radioisotopes imported and of the s~~ples sent is not consistent, it is very 
difficult to apply the ar~lytical results to be ol,use for treatment of the 
patient, because the patient had already gone back to his home in a rural region. 
?nerefore f not only an increase in the number of such centres but also a 
re5'J..1CU" supply of radioisotopes is necessary. Furthermore t sample tubes are 
used repeatedly becau.se of the tight budget, which might cau.se the bigh 
oonta::lination in the laboratory. For chec1dng of contaminatiorl a survey meter 
shculd be installed. 

4.5. Comment: T-~e Agency has promoted the application of r~oisotopes in 
nucle~ medicine and its effort has proved rew~rding. Nevertheless, there is 
a great shortage of equipment and man power, including medical doctors and 
~ed.ical physicia.:nE in this field as well as of radiation therapists. 

5. Mala:tsia 

5.1. 1.:inistry of Science, TeClh"101ogy and the Environment 

yie visited the r.linistr:r and had short discussions .. :itt the officials there. 
,,/e ;.,~re infor:ned that the research reactor (1 I·J·n is no"," kbeing constructed 
~~~ en~~ronmental monitoring of this area and every other area in Malaysia 
is "being done. At the present time the l,li.ni stlJ~ of Health is in charge of 
QOSe st~~da~izatior. of radiation and film badges are sent to Australia for 
meaS'llre!!!ent of an e:;:posec. dose, but the P"JSPATI \-nl1 ta...1(e "this over in the 
near ·fu mre . 

5.2. !~n Ismail Atomic Research Centre (PUSPATI) 

P'JSPATI ",,-as established for the promotion and development of the application 
of nuclear science and technology for peace~J..l ~J..rposes in 1979. Tne Centre 
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is located in the Bangi Forest Reserve about 32 kilometers from Kuala Lumpur. 
We were given a chance to see the research reactor site under construction 
which is expected to be in operation by the end of tr~s year or early in 1982. 
p~d then we visited the Office of FOSPATI and had a meeting. The major 
activities of the Centre are as follows: (1) to conduct training courses in 
application of radioisotopes and radiation, nuclear instrumentation, radicl"ogical 
protection and health physics; (2) to undertake research and development in 
nuclear science and technology in medicine, industryt agriculture,. hydrology 
and environmental research; (3) to produce some shoTt-and-medium-lived radio­
isotopes for use in hospitals, research institutions, institutions of higher 
learning and the industrial sector; (4) to promote and provide technical 
assistance to research institutions and industries on the application of nuclear 
techniques in their acti\~ties. The pl~~~ng ~~ construction of the Centre 
has been done with the assistance of the I}~~, especially in the areas of 
project planning, building design, reactor system selection, preparation of 
the safety analysis and the pre-operationa1 enviror~ental su~veillance. 

particular emphasis in the discussions was on the emergency mom toring 
and radiation exposed accidents and related problems, request for training of 
staff handling radioisotopes ~~ the difficulties with maintenance and repair 
of equipment 'Which will likely ocC"..:.r in future_ 

5.3. Ministry of Health 

Statistical an.a.lysis of illness started two years ago and the data is 
accumulating. The life expectancy of a male and a female is 64 and 66 years, 
respectively_ Now the foundation of medical insti til"tes are planned as the 
incidence of cancer increases with the prolongation of life. However, it is 
foreseen that the supply of medical staff, especially radiotherapists ~~d 
medical physicists, will not be able to keep up ~~th an increase of institutes. 
Fosterage of these staff is an urgent problem. 

Cooperative work in Asian count=ies was discussed on protocol for 
fractionation in radiotherapy of cancer and combination of radiation and chemo­
therapy, etc. and persor~el exchange of senior medical scientists. The holding 
of a seminar or workshop is requested. 

5.4. Division of Hadiochemi stry, Institute for Medical Research 

The Institute, founded in 1900 to tackle the problem of tropical diseases 
prevalent at the time, continues, as in the past, to serve as the Research • 
Il"...s-ti tu:te of the llir.is-try of Health, !.ialaysia. In aQdi tion -to this, specialized 
diagnostic and cor~l-tative services, production of vaccines, training in 
laboratory medicine at graduate, under~aduate and professional levels to meet ~ 
the national needs are provided. 

The Division of P~diochemistry w~s established in 1970 and 2 biochemists 
a.."ld 5 tecb.nicia.....'"ls are engaged in diao-nostic service of/ in "Vi tro test such as 
T3 f T~ andTSE, etc. cn about 10,000 samples per yea~ sent from allover the 
country. Tne laboratory is provided Hi th a..'"l autowell coun-ter, h-P41Cwi th 
printer, liquid scintillation counter, etc. 'ET'le vlOrk is carried out in collabo­
ration with HRO, and the quality control of hormones in radicim~'"loassay is 
prepared under the WnO progra'TIIDe. 
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Tne problem is 'the transportation of the saTTlples. Tne considerable 
number of demands for these samples from the rural areas m~~es it impossible 
for the small staff to test them in the limited time. Tnerefore t this may 
be resolved by an increase of regior~l centres in various districts. 

5.5. Uni versi ty of l.ialaya 

He v~sited the Department of Nu.clear Medicine Unit wnlch is eng-a.ged in 
the ~iagnostic ser\Qces of radioimm~noassay, T4 , T3 , TSH and check of Au 
antigen for blood transfusion as vrell as scintiscanr..ing of th3''"!'oid, liver 
~~ Drain. The.laboratory consists of 1 nuclear me~icine practitioner, 2 
ph~~icists and 4 techr..icians and facilities of an autowell (HP 41C v~tbout 
printer), scintiscanner vrith single head, and a modest comp~ter tomography 
ymlCn is being set up. Tne diffi~~lty of mainte~Dce of these eq~pments 
a.""1c. the r..igh price of J:...its for radioimmunoassay prevents the expansion of 
practical use in ~he future. 

In the P..a.diolog:y Section only 2 ~a.d.iologists are engaged in X-ray 
diae,'"7losis a..."'1.Ci there is no therapeutical acti vi ty. 

5.6. General Hospital 

In the meetir~ "vrith Dr. Hussain Abdul Ghani, Director of the General 
Hospital, the members of the mission were informed that there are 2 medical 
schools associated yritb the Ur..iversity and 1 training school for only radiation 
ph~~icists, and a third me~ical school is pla...~~ed in Kotabal 200 miles north 
of Y:.llala Lumpur. In this country there is no syst,e.m for trair..ing of specialists 
in each medical field nor for a~~rding degrees; all medical doctors, therefore, 
are trained in U.K., Car.a.da or Australia. In tl-J.s ..... -ay further expansion and 
enrichment of the medical institutes is progressing. 

The Radiology Department in this hospital has only 1 insti tute of 
radiation therap~T CL.'rld 1 of 2 insti "bu:tes of IDlclear medicine in Malaysia. In 
the Radiation L~erapy U~~t, 6 well qualified radiation therapists, 8 physicists, 
1 engineer, 8-10 therapeutic techr~cians and 8 yrorkshop techr..icians are 
involved in radiation therapy using Cs-l37 3000 Ci in 1973, 3 Linacs (two 
6 1.:e1,7 Phillips in 1968 a..~d one 6 [;leV }:fevairon in 1980), Betatron (43 l~eV Siemer.s) 
on13r used for therapy 'D~r electron, 2 X-ray machines for S""l1perficia1 therapy, 
a..'rl.d abcru.'t. 2 gra"""mes of radium. D-Ll.ring the year 5000 nei-.' cases are treated 
and 150 1 000 films are used. Tne incidence of cancer in buccal cav~ty is 20%, 
cer>~x uteri f breast, larjT~ neoplasms is 10% each, a..~d lung ca..~cer is increasing. 
Early ceT\~x cancer is treated rnair-ly by radiation. 60% of the patients ca...~ 
be follo\,;'ed up. Bo·wever, the shortage of radiation therapi sts and equip:nent 
in relation to the :r!U.Dber of patients must -be pointed out. 

It is ~~rpriEing that there are no rr~clear me~icine practitioners in 
I,~alaysia, a..TJ.d that the fei..y exi sting radi otherapi sis are also engaged in the 
diagnosis of nuclear nedicine. The follo"v~ng e~~pment is av~ilable: 
2 sca..~~ers "vtith 1 head, 1 scinticamera and 1 autowell counter, in vitro test 
( ro. m -ncO m~.:) ana" i,..., ""';"'''0 ~ec:-~ (~·h""""oi':< 1';\7e""" "b,..-i.,.., ·bO ..... O u~.:ng C~ ~I -3' -L ~ ... _" .::.:.: _v_ ..... _v_ II~" i.o .... J .. _ .... , .... -, _c:;;._ .. ~, ............ ~ .-.,,-, 

Se-95 , . Sr-85 , 'I'c-9~. Ul trasouna. d.iao'"7losti c eq'~ip.'TJent and 2 computer tomography 
are noy; operating a.~d 1 more CT v:i 11 be set up soon. 

5.7. Cor:rrnents: The !IU.ITloer of hospitals ..... "ith radiology including nuclear 
medicine is lirr:itea. to only one or two. Even if these inE'titutions are well­
eq~ipped and well-staffed, there is no relation to the population and area 
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of this country. Furthermore, along ~~th the construction of the research 
reactor there will be an increase in health physicists. The Malaysian 
Government might find it feasible to found or expand a hospital or institute 
on its ow~ i~~tiative; nevertheless, technical assistance is requested. 
TTaining of scientists in all fields wb~ch are engaged in applicatior~ of 
radiation and isotopes, health physicists and medical physicists and medical 
doctors will be a big problem. 

6. Sin.zc..pore 

6 ... 1. 1.linis"try of Health 

Tne meeting focussed on the general problems of radiaiion health physics. 
The only radiation therapy institute is in the General Hospital. A school 
for radiographers has been founded and a nuclear medicine unit has recently 
been ir..i tiated. The cancer patients from neighbouring countries ma-Lee up 
approximately 10% of all the patients. The--follow-up of patients in 1950 ~~s 
60%, but now it is roughly 100% except for the foreign patients, because all· 
the people are registered by computer. The life expecta.~cy is 65 for man and 
70 for woman. Lung cancer is increasing. The introduction of a minicyclotron 
for the prod.uction of short-lived ra.di oisotopes ... Till be considered in future. 

Waste management of radioisotopes will be an important problem because 
Singapore is a sma.ll island. They are now stored in trunks. 

6.2. University of Singapore 

Due to the very limited time available it was not possible to visit the 
laboratories and only a meeting ~~ held. Fundamental medical research is 
being very actively carried out on a w~de scale. Research is well supported 
by fu.nds from the Dni versi ty, HHO, the China. Medical Board, the Wellcome Trust, 
et al. 

'-

In the Biochemistry Department research projects are going on in collaboration 
w~th clinicians, w~th special regard to protein metabolism in liver cancer, 
Vitamin A and carotene level in lung ca.~cer, blood gastrin levels in patients 
i-t"ith duoder..a.l ulcers f a..~d the '\'"itamin E status of the Singapore polulation, etc. 
In order to clarify these subjects, a number of suitable radioisotopes for 
each purpose, such as tritium thymidine ~~d sodium iodine are utilized. 
Isolation of chromosomes and c~~omosomal aberrations after irradiation are also } 
studied. Research on radiation biology has not been done yet. 

In the Microbiology Department metabolism of mala:-ia and filaria in 
vi tro cul ture are being studied using radioirnrnunoassay methocis .. 

In Social Hedicine and Pablic Health t ir..dustrial health, traffic accidents 7 

occ~pational health hazards of firemen, relationsr~p of hepatitis B carrier 
sta~~s and the development of hepatomas, etc. are being studied. 

Tbe }frlO Immunology Research a..~d Trai!"..ing Centre belongs to the Faculty 
of J"ledi cine, Uni versi ty of Sino--apore, and studies on El,j.~. associations v.Ti th 
thyrotoY..icosis 1 diabetes mellitus .' thyroiditis, thyphoid carriers, rheumatic 
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tleart disease 1 etc. are ·being carried out. Further v.~ork has been underiaken 
on immunogenetics a.."1d immu.nology of filariasi s, chror~c' hepatitis a..."1d other 
liver diseases. As a...~ interesting phenomenon, the incidence of r2sopharj~geal 
carcinoma (N?C) is quite l"'..igh among the Chinese and Chinese-related peoples 
compa.red to other populations of the \a.forld. The etiology of the r~gD incidence 
is now being stucliee on the genetic, yirologic and environ.mental factors 
s~ch as carcinogen, r~trosa~ine or aflatoxin ~~e institute is actively 
contributing to promote the research progr~~es on tropical diseases, to teach 
techniques of cellular ; mrrulnology a.."1D. to train the Y'ellov.~ at the local 
training centre of 'irmo. 

researcb is of a verjr high level and is p-J."blished in the e.:uthorizec. 
jOUIT..als. 

Singapore General Hospital 

Tne Department of Radiotherapy w~s established in 1968 and 5 therapists, 
4 phJ~icists, 2 comv~ter specialists and 23 technicians are now engaging in 
ra.diotherapy ana. nuclear medicine. Tne ra.d.iation therapy uni t is qu.i te well 
or~~zed a.."1d well-equipped. It has three Co-60 units, 8s-137 units, three 
Lin.a.c l~evatrons (20 I~eV), X-ray machines for d.eep and superficial therapy f 
and one gramme Ra, and as an associated e~~pment, two simulators. FTee air 
chaz:"Der, TLD 2..:."1G. 3 thimble charrtbers are "being used :for ciosimetry a.."'ld film 
ba..d.ge se:rv"ice in Singapore iE given in trJ.s laboratory. 

T'ne incidence of cancer is in buccal ca'V""l 'ty, uteru.s, ·breast and pharynx, 
and radiotherapy com"oinea.. wi th chemicals or hyperthermia is being considered. 
Tne radiation therapj~ 'treatment for eacb patient is nOr: developing to be 
achie"\red bjr me~"1S of "the comp-Ilter progral1]me. Only 2 medical doctors and 3 
technicians are involved in rruclear mec1.icine at present and a scinticamera 
a..."ld. scan..."1er are provided. EOHever, the section ... -ill be eJ:pa..."lded. after mO'\ting 
to the nev; trJ.ild.ing \";t..ich is noy; und.er constrllc"tion. P. part of the Radio­
therapy Department has already moved a..."'lQ medical examinations and treatment 
have partially begi.ln. The nuclear rnea..icine laborato!"3~ is also '-le11 established 
a..."1c. proyided ... -l th 12 tank-s hold.ing 400 gallons for sto:--age of radioactive 
y;-a.stes. 

6~4. Co~~ents: Singapore has the best radiation therapy facilities as compared 
1'."3. -cr.c the ·best in developing countries in Sout~ East Asia. Ft:.ndamental medical 
and biological researc!'l is actively going 0:1 and moreover radiation "biology 
ShOllld be undertaJ.:en for an improvement of radiation therapy. 
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