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ABSTRACT

At the request of the Government of the Philippines, the
FAO/IAEA expert undertook a one-week mission between 3 and 9 May
1991, to the Philippine Nuclear Research Institute (PNRI). This
mission included the following:

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

A meeting was held with the Chairman and several members of the
National Committee on Food Irradiation, at which the expert briefed
the group on regulatory and implementation developments in other
countries of the region, and the globe, and advised on near-term
steps to be taken in the Philippines. A related visit and tour of
the Food Development Center of Food Terminal Inc., which is pursuing
an FAO/IAEA food irradiation research project was also made.

Regarding radiation disinfestation of agricultural commodities
for quarantine control purposes, visits and discussions were held at
the facilities of Philippine - Far East Agro Products Inc., a major
exporter, plus to the offices of the Government, Plant Quarantine
Service, and the Post Harvest Technology Research Center at the
University of the Philippines, Los Banos

In connection with fishery product applications, the expert
toured the processing plant of Mindanao Food Corporation and met
with its key executives. The firm has a growing export business in
frozen raw and processed seafoods, and has been cooperating in an
FAO/IAEA supported study of the irradiation of same to improve
hygiene and post-defrosting market life.

In connection with the promulgation of a first Philippine
irradiated foods law and/or regulation, the expert had a meeting
with key staff of the Government Bureau of Food and Drugs, again in
the company of PNRI staff counterparts.

The expert also provided a seminar to PNRI staff and invited
guests before leaving for Indonesia, followed by Vietnam for similar
UNDP-supported FAO/IAEA missions.

w_ _ .* _
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I. INTRODUCTION

Terms of Reference;

1) Need for action on enabling food irradiation legislation/
regulations.

2) Evaluate continued food irradiation RSD and market testing
plans.

3) Activities of National Food Irradiation Committee.
4) Evaluate industrial interest for domestic and export

markets.

\

B. Background Information:

The Philippines has been conducting food irradiation R&D for
over
25 years since commencing work on mango market-life extension in the
early 1960's. Over the years a number of other products have been
studied including bananas (ripening delay, wholesomeness); onions
and garlic (sprout inhibition, consumer/market acceptance testing);
corn (maize, disinfestation); flour (insect pest control); dried and
smoked fish (edible life extension through microbial reduction,
nutritional and toxicological wholesomeness) ; frozen shrimps
(general microbial reduction including salmonella and other
pathogens) ; copra and coffee beans (insect pest control); dessicated
coconut (control of salmonella); and spices (disinfestation,
microbial reduction).

Results of recent small-scale local market testing of
irradiated garlic and onions by the National Food Authority's Food
Development Center (FDC, formerly the Food Research and Development
Department of the Greater Manila Food Terminal Market or "Food
Terminal Inc.") were encouraging, and a 15-minute educational video
on food irradiation has since been produced. A minimum radiation
dose of 100 Gy has proven effective in completely preventing
oriental fruit fly adult emergence when applied to
laboratory-infested carabao mangoes. There have been indications of
some noticeable phytotoxicity damage at the higher doses that would
be needed to provide quarantine security against the mango seed
weevil, and/or extend fresh market life through maturation delay
(i.e., minimum dose of 300 Gy or more). Further study of this
aspect is recommended, and the long-standing disagreement between
the Philippines and the U.S. Department of Agriculture (USDA) as to
the absence or presence of the mango seed weevil in the country
needs to be resolved. Recent surveys support the Philippine
position that the weevil is not present, but the USDA would like to
see additional surveying done by its own inspectors (at Philippine
expense, which is the standard operating policy of the USDA when
assisting present or potential exporters to the United States).

Encouraging results have been obtained with all of the products
studied; however, other than permitting the limited market testing
of garlic and onions, the Bureau of Food and Drugs (BFAD) has not
begun to promulgate any regulation(s) permitting the production,
distribution and marketing of any irradiated foods for the domestic
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market and/or for export. The single Bureau must regulate drugs,
cosmetics and medical devices, etc., in addition to foods under the
Food, Drug and Cosmetic Act (i.e., no division of responsibility as
within the U.S.F.D.A., for example). The Bureau is quite
medically-oriented at the top, and has been preoccupied with such
related matters as generic drugs and medical devices, but it is said
that the food side is to receive increasing attention and priority
now that such other pressing matters are being resolved. As in many
countries, Philippine law classifies irradiation as a "food
additive", following the pattern set .by the U.S. Congress in
enacting the 1958 Food Additives Amendment to its Food, Drug and
Cosmetic Act.

In 1989, a Nordion International Inc. panoramic, .wet-stprage
Gammabeam 651 cobait-60 research gamma irradiator was put into
operation at the Philippine Nuclear Research Institute (PNRI) in
Quezon City, MetroManila. It includes four turntables and had an
initial loading of 30,000 curies of cobalt-60 (now around 25 kci),
though the shielding is said to be designed for 250,000 kci.
Therefore the unit, supported by the Agency, has good potential for
future upgrading, and that is the intention of the PNRI.

In September 1989, a National Committee on Food Irradiation was
created in recognition of the growing worldwide interest in . and
application of food irradiation on a commercial/industrial, scale
plus the quarter century of Philippine participation in its global
development. The lead Department of Science and Technology, which
issued the administrative order establishing the Committee, includes
the Nuclear Research Institute (PNRI), Industrial Technology
Development Institute (ITDI), Food and Nutrition Research Institute
(FNRI), Science and Technology Information Institute (STII), and the
Technology Application and Promotion Institute (TAPI), all of which
participate in this Committee. Others represented in the Committee
are the Department of Health (Bureau of Food and Drugs - BFAD) , the
Departments of Agriculture and Trade & Industry, the House, and
Senate of the Congress, the Chamber of Food Manufacturers, and the
Consumers Federated Group of the Philippines. The Committee issued
a Report on Food Irradiation Technology in 1990 which, among other
things, recommended that food irradiation be regulated as the
physical process that it is, and no longer as an additive, even if
it requires amending the Food, Drug and Cosmetic Act. It further
recommended that the BFAD should promulgate legislation/regulations
on the licensing and control of radiation processors and specific
food items that may be commercially irradiated, and "mandatory
labelling of foods processed by ionizing radiation".

There has not been a food irradiation expert mission to the
Philippines since 1985, and due to the current economic crisis the
country has had difficulty participating actively in the
International Consultative Group on Food Irradiation (ICGFI). It is
with the foregoing as background that the expert undertook the
subject mission on 4-8 March 1991.
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II. WORK PROGRAMME

The expert arrived Manila the evening of Sunday, 3 March 1991.
The following morning there was an orientation meeting attended by
everyone involved in any way with food irradiation at the Philippine
Nuclear Research Institute (PNRI). In the absence of Director
Carlito Aleta, the meeting was presided over by Mrs. P. Roceles,
Chief Administrator, since there is presently no Deputy Director.
Following a wide-ranging discussion, the expert met separately with
PNRI representatives on the National Food Irradiation Committee:
Dr. Eugenia C. Manoto, Mrs. Estellita G. Cabalfin and Mrs. Carmen C.
Singson. (Dr. Alumanda M. de la Rosa, another member, had just left
for Jakarta the day before the expert's arrival to spend a few weeks
at the Indonesian National Atomic Energy Agency, where the expert
would meet her on the next leg of this three-nation mission) . The
work of the National Committee and the regulatory status of food
irradiation in the Philippines was discussed along with specific
activities of these individuals in food and medical product
irradiation, including the operation of the irradiator. It was
decided to try to arrange a meeting with one-or-more high-ranking
staff of the BFAD before the expert's departure for Jakarta.

In the afternoon, the expert toured the PNRI laboratories and
other facilities including the Gammabeam 651 unit. At about 25,000
curies, dose rates are quite low at the turntable positions, but
dose uniformity is quite good (1.6:1) for dense material such as
bulk onions and garlic. Sterilization of limited quantities of
medical disposables requires as much as 100 hours to reach the 2.5
megarad (25 kGy) minimum dose that is required. The BFAD does not
have a regulation yet for radiation sterilization of medical
products, but is preparing to do so in response to manufacturer
interest. It is sending a representative, Dr. Cecille Gonzalez who
also handles food irradiation, to the IAEA-sponsored workshop on
medical sterilization at Bangkok in late April. The irradiator
shielding is rated for 250,000 ci and it is intended to eventually
upgrade the facility by adding additional cobalt plus perhaps
installing a continuous conveyor system.

On Tuesday (5 March) morning, the expert was accompanied by Dr.
Manoto and Mrs. Singson to visit Dr. Ricardo M. Lantican,
Undersecretary of the Department of Science and Technology and
Chairman of the National Committee on Food Irradiation. Dr.
Lantican was especially interested in the economic feasibility of
industrial food irradiation as compared with other food processes
and treatments, especially competing ones. He seemed reassured to
hear that, for example, fruit vapour heat quarantine treatment units
have a cost of the same order of magnitude as a comparable gamma
irradiator, and, that the treatment cost per unit product is
generally regarded as substantially higher for vapour heat
treatment, which also has greater potential for product quality
damage. He wrapped up the meeting by indicating that the Department
is looking for newer technologies to foster and that it is perhaps
time to give radiation processing increasing attention and emphasis,
including the efforts of the National Committee and the Department's
participating institutions.
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From there we proceeded to the Food Development Center (FDC) at
the Food Terminal Inc. complex to meet with its Director, Dr. Alicia
0. Lustre. The FDC is an outgrowth of the Food Research and
Development Department of the Greater Manila Terminal Food Market,
now Food Terminal Inc^ (FTI), founded in 1968. In 1987, the FDC was
delinked from the FTI and made a line Center of the National Food
Authority at the insistence of the Asian Development Bank. With the
financial assistance of the Japanese International Co-operation
Agency (JICA) , a new building was erected at the FTI complex and
outfitted with laboratories and a food processing pilot plant, etc.
The FDC has been in operation for about two years, providing the
food industry with technical services, inspection/ certification (of
exports especially) and training. As such, it has a Memorandum of
Understanding (MOU) with the USFDA to certify Philippine food
exports to the U.S. It also has a frozen shrimp irradiation
research contract with the Agency, which was discussed during the
meeting with Dr. Lustre along with other FDC activities, and
prospects in general for food irradiation in the Philippines. Dr.
Lustre has had long experience in food irradiation, including work
sponsored by the FAO/IAEA in the past, and presently.

Following a tour of FDC facilities, we proceeded on to the
offices of the Bureau of Plant Industry to visit with Mrs. Estrella
D. Tuazon, Chief of the Plant Quarantine Service which operates two
vapour heat chambers for treatment of quarantine fruit exported to
Japan under the supervision of Japanese plant quarantine
inspectors. Mrs. Tuazon attended the ICGFI-sponsored second Task
Force Meeting on Irradiation as a Quarantine Treatment held at
Bethesda, Maryland, U.S.A., the week of 7-11 January 1991, and so
she was aware of the latest actions in this regard. There is
considerable interest in exporting the excellent carabao mango to
the united States, perhaps employing irradiation as the quarantine
treatment. The USDA has long regarded this mango as presumed to be
potentially infested with the damaging mango seed weevil based on a
single report in the literature decades ago. Repeated surveys,
including a recent one sponsored by • the U.S. Agency for
International Development have failed to detect the weevil but the
USDA is not yet fully satisfied and wishes to have further surveying
done by its inspectors. Radiation is fully capable of providing
quarantine security against the weevil, and is in fact the only
practical treatment method for same. However there is some
indication that at the dose range required (ca. 300-600 Gy) , this
delicate, thin-skinned mango variety can suffer noticeable
phytotoxic damage to peel and pulp, unlike more tolerant mango
varieties which exhibit desirable maturation delay and market life
extension in this, or a somewhat higher dose range (the carabao
mango also exhibits a maturation delay in this dose range; and it
can also suffer some phytotoxic damage to peel and pulp as a result
of the vapour heat treatment)•

New carabao mango tree plantings have taken place especially in
the mid-south of the Philippine archipelago, and the discussion
centered largely on prospects for the U.S. market. The expert
advised that in his opinion and that of people in the trade, the
carabao mango is superior to most presently in the U.S. market.
Also, a mid-1980s market study by a major U.S. fresh fruit company
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indicated that the potential market for mango in the U.S. is many
times larger than the present market, which is a now relatively
small, largely ethnic one. Papaya, which is grown mainly in the
Mindanao region in the south is also of interest for increased
export, as are bananas and other tropical fruits. A courtesy visit
with the Bureau of Plant Industry Director concluded the activities
for the day.

The following day (6 March) began with a visit at the packing-
treatment plant of the Philippine-Far East Agro Products Inc.
company, a major exporter of fresh fruit and produce (onions, etc.)
primarily to Japan, Hong Kong and Singapore. We were shown around
by Mr. Henry Dudumo (Manager) and Ms. Leslie Manalo (Food
Technologist) who co-operate with the PNRI and Post-Harvest
Technology Research Center (PHTRC) - University of the Philippines
at Los Banos (UPLB) by providing mangoes for irradiation (and hot
water dipping at PHTRC) studies. Mangoes and watermelons were being
packed at the time of the visit, with sacks of onions in view.
Daily mango harvests arrive at the plant at night, at which time
time they are washed, and graded by size and quality. Only mature
green mangoes are accepted. The best quality ones go to Japan,
second-best to Hong Kong and the rest to the MetroManila market.
There is some difficulty obtaining sufficient export quality mangoes
and it is expected that the new plantings will alleviate this when
the trees come into production.

The firm spent US$1.4 million for a Japanese 15 mT capacity
vapour heat treatment chamber which can hold 24 pallets of fruit
stacked seven plastic lugs high. It takes approximately two hours
to bring all of the fruit from ambient temperature to 46°C, at
which they must be held for a minimum of 10 minutes at 90-100%
equilibrium relative humidity. This is followed by replacing the
moist heated air with ambient air, then a cold water shower, and
finally a "blow-drying" step before unloading the chamber. The
entire cycle, including loading and unloading the chamber, takes
four hours. The firm is said to charge outside users of its chamber
US$0.70/kg of mango. Initially, they experienced 40-60% fruit
damage (peel discolouration, edible pulp pitting), but by optimizing
the stage of fruit maturity (mature green), temperature, time, and
relative humidity, fruit damage has been reduced to around 5%.
Larger, more expensive 18 mT capacity chambers of another Japanese
manufacturer that are used elsewhere, in the MetroManila area involve
a 6-hour cycle. The vapour heat treatment is said to definitely
accelerate ripening in addition to being relatively expensive to
operate. Following the tour, there were many questions about the
radiation treatment, which were responded to by the expert, as this
firm is most interested in its prospects, especially with regard to
opening the U.S. market for carabao mango.

Following this visit, we drove to Los Banos, south of Manila
and home of the Philippine agricultural university (UPLB), the
world-famous International Rice Research Institute (IRRI), and the
Post-Harvest Technology Research Center (PHTRC) which is
co-operating with the PNRI and industry in mango irradiation R&D.
Following lunch on-campus and a drive around the IRRI complex and
test plots, some of which include radiation-induced mutant rice

'i
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cultivars, we met with PHTRC Director, Dr. Concepcion Lizada, and
her staff involved with the mango work. In addition to irradiation,
they are also studying heated water immersion for anthracnose
surface fungus elimination (5-10 minutes at 55-56°c gives optimum
results without a chemical fungicide), and, as a quarantine
treatment (90-120 minutes at 44-46°C is adequate and is said not
to accelerate ripening when done at the mature green stage of
maturity. If done post-climacteric break, ripening is markedly
accelerated.).

Regarding irradiation, preliminary results are said to indicate
a
2-3 day ripening delay plus some degree of noticeable phytotoxicity
when 350 Gy is applied at the mature-green stage. Dr. Lizada
expressed the view that even a few days delay of ripening could have
valuable market significance if treated mangoes make the
approximately one-week "fast ship" voyage between Manila and
California ports-of-entry, for example (or the shorter voyage to
Yokohama, for that matter). This work is continuing. Dr. Lizada
repeated the lament that even though the two most recent surveys,
one by a USAID-sponsored consultant, failed to uncover any mango
seed weevil, the USDA pointed to what are considered to be minor,
correctible errors in the report, and wants the Philippines to fund
two USDA inspectors to come and do yet another survey. She and her
co-workers were asked by the expert why they feel this USDA concern
over mango seed weevil exists since Philippine mangoes would enter
the U.S. via the West Coast, whereas in the U.S., mangoes are only
grown at the southern tip of Florida, and imported mangoes would not
be brought there during the Florida mango season (it should be
pointed out that Hawaiian mangoes are also prohibited from entering
mainland U.S. because of the definite presence of the seed weevil in
Hawaii). An entomologist colleague of Dr. Lizada responded that
avocadoes and other stone-fruits are considered to possibly act as
hosts of the mango seed weevil, and not merely mangoes (an avocado
seed weevil is a problem in Mexico, for example). Following this
mutually informative visit, Dr. Manoto, Mrs. Singson and the expert
returned to Manila to end the day.

The following day (7 March) began with a visit at the
processing plant of the Mindanao Food Corporation, Quezon City,
which specializes in raw frozen shrimps/prawns and further processed
seafood products, e.g. shrimp dumpling, chikuwa, fish/shrimp balls,
breaded nuggets/patties, and shrimp tempura for Japan, their most
important export market. The founder and President, Mr. Singa O.
Uy, an entrepreneur who emigrated from China to the Philippines in
the 1930's, started the company in 1979 after several years
involvement in Philippine food and other businesses. A tour of the
modest processing plant by Mrs. Cabalfin, Mrs. Singson and the
expert was followed by a tasting of the various further processed
products plus a discussion of the business and how irradiation might
fit in. The firm provides shrimp/prawns for irradiation R&D. It
exports to Japan, Hong Kong and Singapore in addition to supplying a
portion of the Metro Manila market, and its first shipment of
processed product to the U.S. was scheduled for mid-March. The
expert described what is going on shrimp/prawn irradiation-wise
elsewhere, and prospects for the future. Intensive shrimp/prawn



Page 8

culture (farming) is increasing steadily in the Philippines,
especially around the southerly island, Bacolod, as it has been
elsewhere in the Region. Irradiation of frozen export shrimp/prawns
for microbial pathogen elimination, and refrigerated (nonfrozen) for
export and/or domestic market-life extension plus pathogen
elimination would appear to offer promising commercial food
irradiation prospect.

Special Projects Manager, Danilo Santico, a business
administration graduate, joined the group for lunch, hosted by Mr.
Uy. They were to exhibit at the big annual Boston (Massachusetts,
U.S.A.) Seafood Expo this March, but Philippine Government budget
constraints caused cancellation of the Philippine exhibit. The
expert, who attended and spoke on fishery product irradiation at
this major seafood exposition in recent years, including attendance
in March 1990, urged them to at least attend in 1992, if not this
year, to see first-hand the latest refinements in further processed
marine and fresh water fishery products for the international
market, and perhaps do business there as well.

The afternoon was devoted to a seminar by the expert at the
PNRI, for its staff plus invited guests from outside including a
science writer (BSc. in chemistry) for the Globe, a major
MetroManila daily newspaper. She was one of two press candidates
for the UNDP/IAEA/FAO-sponsored Regional Workshop on Public
Information or. Food Irradiation in Bangkok, 27-31 May 1991. It is
expected that the consumer interests representative on the National
Committee, Mrs. Zenaida Reyes, will also represent the Philippines.
Also in attendance at the seminar was Ignacio F. Juico, M.D.,
General Manager of Indoplas Philippines, Inc., the principal iredical
device/disposables manufacturer in the country. Indoplas has some
of their products routinely sterilized at the PNRI Gammabeam 651,
which takes many hours to reach the 25 kGy minimum dose on the
turntables. Whereas the seminar was primarily about food
irradiation, a private discussion of medical sterilization was held
afterwards with Dr. Juico in the presence of PNRI staff who have
been involved with irradiating his firm's products.

The following day (Friday, 8 March), the expert was accompanied
by Mrs. Cabalfin and Mrs. Singson for a visit at the Department of
Health's Bureau of Food and Drugs. There we met with Dr. Quintin L.
Kintanar, M.D., Ph.D., new Assistant Secretary for Standards and
Regulations, plus Fita Guzman, Ph.D., and Carmina Barce, a food
technology graduate of UPLB, both of whom are directly involved with
food irradiation as it relates to the Bureau- Being rather new to
the post, and understandably quite concerned with the
medical-related side of the Bureau, which is in the midst of
developing generic drug and medical device guidelines and
regulations, Dr. Kintanar seemed largely unfamiliar with the food
irradiation matter. He was brought up-to-date on it, including
activities of the National Committee (invariably, expert missions
such as this have the effect of getting the "right" people
acquainted and/or bringing them together to focus exclusively on the
subject, which might not otherwise occur, or certainly not as
easily. This expert regards such occurrences as among the real
concrete values of such missions!).
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Dr. Kintanar expressed the concern that if, as recommended by
the National Committee, food irradiation is to be legislatively
reclassified from an "additive" to a "process" before developing
enabling regulation(s), this could delay the regulatory process
indefinitely as it would require action by the entire Congress. The
expert advised that in the U.S., where the "food additive"
classification of ionizing radiation began in 1957-58 when the U.S.
Congress included it with chemical food additives in enacting the
Food Additives Amendment to the Food, Drug and Cosmetic Act, the
U.S. Food and Drug Administration did not wait for uncertain
Congressional reclassification, which would be a protracted process
at best, in promulgating enabling regulatory approvals during the
1980s. Further, in countries where such a reclasssification is a
relatively uncomplicated regulatory process (e.g. Canada), it is
desirable to do so to formally and officially "set-the-record
straight"; but in countries such as the U.S. and perhaps the
Philippines, where protracted and unpredictable legislative action
is necessary, it is probably better to simply promulgate enabling
regulations under the existing additive classification rather than
risk an indefinite delay.

Convinced that the global trend was in the direction of putting
in place enabling laws and regulations (most recently by the United
Kingdom), plus harmonizing and implementing them internationally,
Dr. Kintanar asked the two staff members present to pursue the
drafting of a suitable regulation in co-ordination with the National
Committee. The day, and week ended with debriefing meetings back at
the PNRI, including the expert's critique of a draft "Economic
Feasibility of Food Irradiation in the Philippines" report prepared
by Mrs. Singson et ai, before leaving the following day (Saturday,
9th) for Jakarta.

t
III. CONCLUSIONS AND RECOMMENDATIONS

A. Government:

The most urgent need would appear to be prompt action on enabling
food irradiation legislation and/or regulation(s) as per the March
1990 recommendations of the National Food Irradiation Committee.
Apart from this, continued support of PNRI and other food
irradiation R&D, and test marketing activities, is recommended.

B. FAO/IAEA:

It is recommended that support in the forms of research contracts,
fellowships and-the-like be continued, plus encouragement and
assistance with the development of enabling legislative and/or
regulatory actions.
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