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G.G. Giddings
Joint FAO/IAEA Division
IAEA, Vienna 30 November 1990

ABSTRACT

At the request of the Government of Sri Lanka, the FAO/IAEA expert undertook a
one-week mission, between November 10th and 17th 1990, to the Sri Lankan
Atomic Energy Authority at Colombo. This included the following:

The expert advised and assisted on matters related to food irradiation
relevant to Sri Lanka and its on-going programmes.

He engaged in a question and answer discussion meeting with representatives of
the spice, and ornamental plants exporting trade in the presence of the Atomic
Energy Authority Chairman, its chief food technologist, and a food science
professor who serves on the Government's Food Advisory Group.

The expert assisted with the drafting of what should be the first national
food irradiation regulation, and presented and discussed the draft at seminars
presented separately to the National Food Advisory Group, and to the National
food inspectors who would ultimately be responsible for implementing any such
regulation.

> . * *
*»
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I. IHTKODUCTIOH

A. Terms of reference.

1) Formulation of the Programme of Activities Concerning Economic
Feasibility, Public Information, Consumer Acceptance and Market Testing
of Irradiated Foods.

2) Assistance in Formulating Regulations to Cover Marketing and Consumer
Acceptance/Protection, Import and Export of Irradiated Foods.

B. Background information.

Although the Joint FAO/IAEA Division of Nuclear Techniques in Food and
Agriculture sponsored an international symposium on "Combination Processes in
Food Irradiation" at Colombo in late November 1980, there hadn't been a
mission per-se to Sri Lanka since that of Sudarsan in late 1977, which
produced a very fine, and still relatively up-to-date report (except for
certain statistics, which are up-dated herein). Dr. M.A. Munasiri, food
scientist with the Sri Lanka Atomic Energy Authority spent a year (April 1984
- April 1985) at the Bhabha Atomic Research Center, India, receiving training
in food irradiation on an IAEA fellowship, but progress back in Sri Lanka has
been hampered by a lack of suitable equipment; notably the lack of a
functional irradiator. There is a one liter volume, portable gamma irradiator
at the University of Colombo Radioisotope Center that was supplied by a
California manufacturer, but its'transfer mechanism was inoperative at the
time of this mission. It is apparently no longer under warranty, and shipment
back to the manufacturer for repair would be prohibitively complicated and
expensive. So, on-site repair either by manufacturer or someone(s) in Sri
Lanka appeared to be the only solution. At the time of this writers departure
this was looking more hopeful (see below), which is crucial whereas this is
apparently the only unit on the Island now or in at least the near future with
sufficient availability and capacity to support a planned spice study.

In mid April 1990, Mr. Munasiri presented the Sri Lanka report at the
First FAO/IAEA Research Coordination Meeting on the Asian Regional Cooperative
Project on Food Irradiation with Emphasis on Process Control and Acceptance
(RPFI PHASE III), held at the Bhabha Atomic Research Center (BARC) Bombay. He
pointed to (1) the lack of approval of any irradiated food or ingredient items
by the Food Advisory Group of the Ministry of Health, the legal body
responsible for enacting national food laws, (2) the low priority given food
irradiation by government policy planners, and, (3) the non-availability of at
least a semi-industrial pilot scale irradiator in Sri Lanka as the main
constraints to commercialization of food irradiation there. While at the RCM
at Bombay Dr. Munasiri entered into an agreement with colleagues at BARC and
Bangladesh to have irradiated dried fish, spices and onions sent to Colombo at
some convenient time for market trials involving consumer education and
acceptance testing. Such testing would no doubt require prior approval by the
aforementioned Food Advisory Group - Ministry of Health as a prerequisite.
Assuming such will be forthcoming, assistance from the government Cooperative
Wholesale Establishment in making their retail outlets available is
anticipated.

' *
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II. WORK PROGRAMME

The expert arrived at Colombo Airport the late evening of Saturday,
November 10th and was taken by Dr. Munasiri plus Atomic Energy Authority
driver to a downtown hotel. No activity was planned for Sunday, and first
thing Monday morning the expert was taken by Dr. Munasiri and official
counterpart, Dr. D.A. Nethsinghe, Atomic Energy Chairman and long-time Agency
staff member until his retirement in 1988, to the nearby Authority offices.
Following a short briefing visit we drove to another part of the city for a
meeting with a representative of the Sri Lanka Spice Exporters Association, a
major exporter of ornamental plants-and-the-like, and a University professor -
food scientist who is said to be the most knowledgeable person regarding food
irradiation on the Health Ministry's Food Advisory Group. Following the usual
introductions the remainder of the morning was taken up by a very substative
informal exchange among the group, which also included the young lady who will
do the microbiological analyses on the spices to be sent from India, plus that
irradiated locally.

The Spice Trade Association representative knew very little about
irradiation and was most curious and interested, asking many questions. He
also advised that Sri Lankan spices are exported to many parts of the world
including Europe, India, North America and the U.K. , and that Hungary
requires spices, especially pepper, shipped to it to be irradiated in order to
meet its standards ( a growing number of countries, especially in Europe are
banning ethylene oxide chemical fumigation of spices and other dry food
ingredients, the traditional treatment method). Sri Lanka exporters to
Hungary have been shipping through the Port of Hamburg and having the spices
irradiated there before proceeding on to Hungary. The various spices and
seasonings are produced all over the island, but everything for export passes
through the Port of Colombo, providing ideal logistics for any future
pre-export irradiation treatment. Some methyl bromide fumigation of spices
for insect eradication is done in Sri Lanka, but not ethylene oxide fumigation
for microbial reduction. Irradiation would, of course, meet both objectives
simultaneously. Appendix A shows 1989 production and value figures for the
main Sri Lanka spices and seasonings, and Appendix B shows the same for other
agricultural commodities.

The exporter of ornamental plants and-the-like also exports to a number
of countries, notably the Netherlands and Japan. The latter especially
inspects each shipment for insect pests routinely and rigorously, which has
resulted in occasional rejections. Fumigation of these items is not done in
Sri Lanka. The exporter was advised that there has been quite a lot of study
of the irradiation of a variety of ornamental plants and cut flowers for
insect pest control and/or fresh life extension by exporting countries
especially (e.g., Colombia, Ecuador, the Netherlands), with varying results as
such commodities vary widely in their radiation (and fumigation) tolerance.
He was further advised that each item of interest to his industry would need
to undergo test irradiations at appropriate doses, as has been and is being
done elsewhere, to determine the radiation compatibility of each item, for one
cannot assume that any will respond exactly as did the same item grown and
tested in another country. Test irradiations should be done in Sri Lanka,
which means it will need to wait until a suitable irradiator is available,
which appears to be a couple years away (Ansell Division of Pacific Dunlop,
Australian manufacturer of latex rubber surgeons gloves, and other medical
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disposables that Ansell radiation sterilizes employing its several far-flung
industrial gamma irradiators, hopes to install one outside Colombo; see
below). The more long-lived, less fragile plants, etc. could conceivable be
irradiated outside Sri Lanka (eg., in the Netherlands and/or Japan, its two
biggest importers); but this would not truly duplicate the ideal pre-shipment
irradiation conditions, and it would require that the evaluations be done
where the irradiations are done.

The food science professor who serves on the Food Advisory Group
participated productively in the meeting, and he seemed quite positive about
food irradiation in general and its prospects for Sri Lanka. This is good
because, again, he is said to be the only Food Advisory Group member at-all
knowledgeable about the subject. Over lunch following the meeting Drs.
Nethsinghe, Munasiri and the expert agreed that the number-one priority is to
get the Food Advisory Group and Health Ministry to put in place a regulation
permitting the consumption of at least certain selected irradiated foods and
ingredients in Sri Lanka, and that it would be very desirable to draft a
regulation for their consideration during this mission. In view of the fact
that the expert was to present a seminar on the subject to the Food Advisory
Group two days later (the afternoon of Wednesday, 14 November), and to
government food inspectors from all over the Island on the Friday morning (16
November) he proposed drafting one to be handed out at both sessions to take
maximum advantage of same. Having had a good deal of experience with national
food irradiation regulations, and having in his possession a copy of a final
draft of the new Agency compilation of many national food irradiation
regulations plus the Codex Standard and Code and the ICGFI provisional
guidelines, the expert felt that with enough effort a clean draft could be
gotten ready for handling out at both seminar sessions.

It was agreed that the period from Monday afternoon through Wednesday
(14th) morning would be devoted to this task and Dr. Munasiri and the expert
started on it immediately after lunch, continuing on into the evening and all
the following day. By Tuesday late afternoon a comprehensive handwritten
draft containing more detail than most national regulations was ready for the
word processor. This was done Wednesday morning, and to the surprise of the
Food Advisory Group, they were handed copies at the Wednesday afternoon
session, which consisted of a slide presentation by the expert to familiarize
the Group with the technology and specific food applications, etc. This was
followed by a discussion of the draft regulation-and-related. The entire Food
Advisory Group of about fifteen attended the' session, which provided ample
opportunity to discuss all aspects of food irradiation and the draft
regulation, voice concerns (some were raised, and throughly addressed), and
most importantly, concentrate on this one matter for the first time as a
Group, which will hopefully expedite follow-up action. Appendix C is the
edited draft of the regulation, as it looked at the time of the expert's
departure.

Friday morning much the same exercise took place with a larger group of
national food inspectors brought in from all over the Island. Each received a
copy of the regulation, and this group also proved to be quite inquiring and
interested in learning more. They were advised that they would not be
calls-upon to inspect food irradiation establishments and irradiated foods
anytime soon in Sri Lanka, and that if and when such a time approaches they
would be provided proper training, such as has taken place recently in
Thailand and elsewhere, plus at IFFIT courses. The remainder of the day was a
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continuation of the day before (Thursday 15th) discussions of such other
matters as the up-coming market tests plus the general subject of consumer
acceptance and experiences elsewhere, including those of the expert in North
America and elsewhere, and organized resistance which has not yet found its
way to Sri Lanka.

The evening of Friday (16th) a "farewell" dinner at a local restaurant
was attended by Drs. Nethsinghe and Munasiri plus two associates including a
member of the Food Advisory Group, which proved.to be a fortuitous exercise of
of serendipity. As mentioned earlier, food irradiation development and
industrialization progress is hampered by the lack of a suitable irradiator,
and, Ansell Division of Pacific Dunlop wishes to install an industrial
Cobalt-60 gamma irradiator outside Colombo where it operates latex rubber
glove production lines, with additional ones being installed there and
elsewhere on the Island, employing locally produced latex. Among other
locations, Ansell operates two such irradiators at Malacca, Malaysia where it
also produces latex rubber gloves including sterilized surgeon and examination
gloves, and is therefore very experienced in this technology. Ansell has been
endeavoring to obtain a building permit/license to install and operate from
the Sri Lankan Government, which has had no prior experience with such a
request. The Agency has lately been assisting the Sri Lankan Government with
this matter through the intervention of former staff member, Dr. Nethsinghe,
who recently came out of retirement to chair the Sri Lanka Atomic Energy
Authority.

Unbeknownst to us in the dimly lit restaurant, seated at a nearby table
was Steve Jaeger, Irradiation Engineering Manager and Group Radiation Safety
Officer with Ansell headquarters in Australia, and his wife. Jaeger, with
whom the expert is acquainted, was until two years ago chief gamma irradiator
installation engineer and chief world-wide "troubleshooter" for the world's
major supplier of such facilities plus the Cobalt-60, Atomic Energy of Canada,
Ltd. (AECL, now Nordion International). Jaeger and wife are in Sri Lanka for
an extended period while he oversees the installation of additional glove
lines, plus attempts to secure the necessary approval documents to install a
gamma irradiator, the installation of which he would also supervise for
Ansell. Overhearing us talking about radiation processing and food
irradiation, Jaeger and wife came over and joined our group, providing an
unexpected opportunity for Dr. Nethsinghe and himself especially to become
acquainted and discuss matters of mutual interest.

The upshot of this lucky encounter is that it can only help expedite the
securing of the necessary go-ahead to install the Ansell industrial irradiator
which, as pledged by Jaeger, would be made available to the Atomic Energy
Authority to conduct test food irradiations, with even special provisions
built in to facilitate same (this may very well call for approval "higher up"
in the Ansell organization; but it can probably be safely anticipated).
Jaeger also agreed to try to put the aforementioned portable gamma irradiator
back into working order. Though not an AECL product, it is similar enough to
AECL "Gammacells" which Jaeger has worked on to perhaps make this possible.
The following day (Saturday, 17th), after a visit with counterpart Dr.
Nethsinghe, the expert was taken to the airport by Dr. Munasiri and driver to
leave for Vienna, arriving Sunday, the 18th.
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III. CONCLUSIONS AND EECOWffiNDATIONS

A. Sri Lanka Atomic Energy Authority:

At the risk of stating the all-to-obvious, it is recommended that the
Authority expedite the issuance of necessary documents to permit Ansell to
install a Cobalt-60 gamma irradiator in Sri Lanka that would be made
available, within reason, to the Authority and perhaps other interested
parties to carry out test irradiations of foods and ingredients, etc. Such an
outcome could eliminate the need for a separate pilot plant irradiator for
such studies; or at the very least would "show the way" for installation of
same. It is also recommended that the intended market tests be carried out as
soon as feasible, and that the irradiation tests on Sri Lankan spices be done
as soon as the portable irradiator is repaired.

B. Sri Lanka Food Advisory Group Ministry of Health:

It is recommended and urged that positive, concrete action be taken on
the draft regulation so as to permit the above-mentioned market tests plus
facilitate progress in food irradiation development and ultimate
commercialization, including export.

C. FAO/IAEA:

It is recommended that every effort be made to help expedite the Ansell
building permit/license application since the matter has been recently
referred to the Agency by Dr. Nethsinghe on behalf of th3 Authority. This
important private sector project will introduce the technology into Sri Lanka
in a responsible, economy-enhancing fashion and pave the way for further
potential ventures in food and non-food irradiation. Beyond this it is
recommended that the FAO/IAEA continue to support the Sri Lanka food
irradiation programme in the customary fashion as resources permit.

& v

IV. PERSONS CONTACTED

Dr. Douglas A. Nethsinghe Chairman, Atomic Energy Authority

Dr. M.A. Munasiri Food Technologist, Atomic Energy
Authority

Representatives of the spice and ornamental flower exporters

Members of the Health Ministry's Food Advisory Committee

Members of the Health Ministry's Food Inspection Staff

t
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Cinnamon

Quills

Qui11 ing

Ft-atherinp,s

Chips

1989
M. Tons

Appendix A

Value Unit Value Rs/kg
(millions of Rupees)

Rs in million

1,575.772

5,029.142

1,040.300

54.583

427.645

Ground cinnamon in bulk 49.067

151,677.774

805,817.121

106,471.406

1,884.914

8,546.638

2,033.132

96.26

160.23

102.34

34.53

19.99

41 .44

01 oves

Whole fruit

Other than stems

St ems

Nntffif p,

M ; H T

Cardamons

2.000

84,798

224.868

366.063

24.3S7

126.291

289.240

12,475.896

3,236.938

39,210.484

6,759.195

19,398.699

144

147

14

107

277

153

.62

.12

.39

.11

. 16

.60
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Appendix K

1989
H. Tons

Value Unit Value Rs/kg
(millions of Rupees)

Rs in million

Bananas 846 021018 24.84

Cashew Nuts

Pine apples

1,327.757

323.808

244,441.569

12,200.375

184.10

37.68

Avocados, Mangoes and
Guavas

2.167 173.079 79.87

Lemons and Limes 12.460 713.401 57.26

Other fruits 855.519
(predominantly papaya)

18,768.270 21 .94

Cocoa

Cocoa beans

(whole + broken raw)

" Raw/Roasted

Powder unsweetened

Preserved mango

others
(unspeci fied)

orange juice

juma and
citrus fruit

106.000

15.000

005

362

110

091

4.802

5,292.629

761.637

001.778

096.886

099.202

021.380

821.054

49.93

50.78

355.60

26:.o4

901.84

234.95

170.98
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APPENDIX C

DRAFT FOOD IRRADIATION ACT OR AHHEHDEMEHT OB REGULATION OF 1991 (1)

Regulations made by the Hon. Minister of Health in consultation with the
Food Advisory Committee under Section 32 of the Food Act, No. 26 of 1980.

General Approval (Authorization)

This regulation permits the processing/treatment of foods and their raw
materials and ingredients with ionizing radiation up to an overall
average 10 kGy dose, as recommended in the Codex Alimentarius
International General Food Irradiation Standard and Code of Practices
(annex I), subject to the provisions set forth below.

Irradiation Facility Licensing and Inspection.

The Atomic Energy Authority has the responsibility for (a) the licensing
and periodic inspection of radiation processing facilities, and (b) the
inspection of records pertaining to the facility operation and
maintenance (e.g, record of regular in-house inspection and maintenance
of irradiator safety interlocks and alarms/warning lights). Such
permanent records shall be maintained at each facility, and made
available to inspectors on demand.

Qualification of Irradiator Operators.

Irradiation facility management shall appoint at least one qualified
management member as radiation safety officer. Among the duties and
responsibilities of the radiation safety officer(s) is the training and
qualifying of irradiator operators, subject to the oversight of the
Atomic Energy Authority.

Hygiene and Quality of Irradiated Foods.

Foods and ingredients subjected to radiation processing/treatment shall
meet the same hygienic standards in preparation, packaging, pre-and-post
irradiation handling, storage and distribution as comparable
non-irradiated foods and ingredients, as set forth in Food Act. No. 26 of
1980. They shall also be of good acceptable quality. Irradiation shall
not be used on foods of known or obvious inferior hygiene and quality.
The ultimate responsibility for assuring acceptable product hygiene and
quality rests with the owner of the product(s). The irradiator operator
has the right to reject product(s) of known or obvious inferior quality.
Irradiation of such items as spices is of course done for the purpose of
improving hygienic quality through insect eradication and/or microbial
reduction. Provision 4 applies mainly to whole fresh or
processed/prepared foods.

*
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5. Packaging of Irradiated Foods:

Appropriate packaging materials and methods shall te used with
prepackaged irradiated foods. For example, polyethylene or polypropylene

lined sacks are appropriate containers for spices to be irradiated. Pre -
wrapping irradiated meat, poultry and fresh or dried fish with polyethylene
film to prevent post - irradiation recontamination (reinfestation in the dried
fish case) is appropriate.

6. Posiaetrv:

Appropriate dosimetric materials and methods shall be used with each food
irradiation application as per such standard references as the
International Atomic Energy Agency Manual on Dosimetry for Food
Irradiation. The Atomic Energy Authority shall maintain reference
standard dosimeter(s) for calibration of routine processing dosimeters.

Process/Treatment records:

Appropriate records of the irradiation of each and every lot of product
shall be made and maintained at each facility. Such processing records
shall be kept for a minimum of three years post - irradiation and shall
be made available to authorized Ministry of Health food inspectors on
demand. Such record keeping shall include at least the following.

Lot identification (eg. number)

type and quantity of product in lot

date of irradiation

irradiation dose (maximum and minimum where applicable)

purpose of irradiation

type of packaging for prepackaged products

Periodic inspection of processing records as well as actual processing
activity shall be at the discretion of the Ministry of Health food
inspectors. Each lot of irradiated product shill be accompanied
throughout post-irradiation distribution by a Certification Form
containing the above - listed information plus name, address, etc. of the
irradiator, signed by a responsible member of the irradiator staff, in
addition to standard shipping documents containing wholesale level
libelling, (see #9).

8. Re-irradiation

In general, irradiated foods and ingredients shall not be re-irradiated.
A product is not considered to have been re-irradiated if,

1. the product to be irradiated has been prepared with componenets
irradiated at doses below 1 kilo Gray (eg. containing radiation
disinfested flour or flour made from radiation disinfested grain).
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2. the product contains less than 5% irradiated ingredients (eg.
irradiated spices, seasonings)

3. the product is intentionally irradiated in two-or-more increments
totalling no more than the 10 kilo Gray overall average dose limit.

9. Labelling;

a. Prepackaged foods shall include on .the package the international
logo/symbol, the expression "irradiated" followed by the
specific reason for doing so (eg, "irradiated to eliminate infesting
insects and lower microbial contamination").

b. Bulk unpackaged foods shall be displayed for sale with a sign or
poster clearly showing the above logo/symbol and wording . In
addition to customary information, wholesale distribution units and
accompanying documents shall each carry the same logo/symbol and
wording plus the expression "do not re-irradiate" in a clear readily
observable form.

An ingredient or component of prepackaged product that has been
irradiated shall, if it comprises ten (10) percent or more of the
product (wt/wt), be preceeded in the list of ingredients by the word
"irradiated" (i.e. if it constitutes less than 10% of the- total
product no special labelling is required).

10. Importation of Irradiated Foods and Ingredients;

Only irradiated products approved for distribution and sale may be
imported (see table of approvals). Such imported products must be
properly labelled, and must be accompanied by shipi \;ig documents
containing the information listed in #7 in addition to customary
information (eg. name and location of manufacturer/shipper and
irradiator, etc.).

11. Penalties of Ron-Compliance

(to be assigned)

r

<*
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12. Table of approvals

Product

Spices

Onions

Potatoes

Dried
fish

Purpose of Irradiation

decontamination/insect
disinfestation

sprout inhibition

sprout inhibition

decontamination/insect
disinfestation

Fresh insect disinfestation/
fruits ripening delay
(eg. mangoes
papaya, bananas)

Reference:

Sort of
Clearance

uncondi-
tional

uncondi-
tional

uncondi-
tional

uncondi-
tional

uncondi-
tional

Dose Per-
mitted

10 kGy max.

0.15 kGy
max.

0.15 kGy
max.

2.2 kGy
max.

1.0 kGy
max.

Joint FAO/IAEA/WHO International Consultative Group

Date of
Approval

on Food
Irradiation (ICGFI) Provisional Guidelines for •ihe Irradiation
of Various Plant and Animal Products.

^ _w t


