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The articles in the newsletter “Tropical Fruit Net” do not necessarily reflect the official views or policies of TFNet.  Articles may be freely reproduced with due acknowledgement.

From the CEO’s Desk...
Greetings from International Tropical Fruits Network (TFNet).
First of all, I would like to express my gratitude to the Malaysian Government and the members of the 
TFNet Provisional Management Committee for endorsing and accepting my appointment as the CEO 
of this organisation.
In relation to this, I would like to thank the former CEO, Mr. Khairuddin Md. Tahir , who was  at the helm 
of the organisation since its establishment in 2000 until July 2005, for all he had done to project TFNet 
to a level as a respectable international organisation. On behalf of the members and secretariat of 
TFNet, I sincerely wish him all the best in his future endeavours.
I would also like to convey my thanks and best wishes to Ms. Khoo Gaik Hong, the former TFNet 
Technical Officer who retired in February 2006, for all her contribution to the organisation.
The International Tropical Fruits Network is into its sixth year of operation and as with any other new 
international organisations, will face new challenges to make it more relevant and dynamic.
One of the main challenges for TFNet is to garner enough country members (ordinary members) so 
that there will be more country beneficiaries when we carry out our activities.
Another main challenge is to seek funding from governments or non-governmental organisations, for 
consultancy and capacity building work related to tropical fruit development that could be carried out 
in member countries.
We at TFNet will continue to strive to achieve our mandate in promoting sustainable development of 
tropical fruit industry globally. Generally, our focus will include increasing our membership especially 
ordinary and associate members, expanding collaboration with international and regional 
organisations, enhancing project consultancy and training programmes in the tropical fruit sector. The 
small and medium scale industries as well as fruit related cooperatives will also been given priority.
A major event for TFNet this year will be the 3rd General Assembly which will be held in Guangzhou, 
China from 22 to 24 August 2006. All TFNet members are cordially invited to attend this Assembly. In 
conjunction with this assembly, a field trip has been arranged to visit the Institute of Fruit Tree 
Research and Baiyun Agriculture Experimental Station, Guangzhou, a commercial banana plantation 
in Zhongshan and the Modern Agricultural Exhibition Centre at Zhuhai. I sincerely hope members of 
TFNet and the tropical fruit community will continue to support this organisation for what it is mandated 
to do. As the CEO, I will try my very best to ensure that the International Tropical Fruits Network is well 
aligned with its objectives to conduct its activities so as to uplift the status of the tropical fruit industry.

Dr. Izham Ahmad
Chief Executive Officer
International Tropical Fruits Network
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Membership

TFNet welcomes the following new Honorary members:  

   1)    My Pitaya Sdn. Bhd., Malaysia

   2)    Selasih Aman Sdn. Bhd., Malaysia

   3)    Mr. Ong Chong Guan, Malaysia

   4)    Sin Seng Huat Seeds Sdn. Bhd., Malaysia

 Note: 
    For those interested to contribute and participate in TFNet’s activities,  
     the membership application form is on the last page of this newsletter.

WELCOME NEW MEMBERS

TFNet Membership by Sector

Benefits as TFNet Members
· Sharing information, expertise and technologies;

· Participation in conferences and seminars;

· Market development and trade promotion;

· Participation in collaborative projects or studies;

· Assistance in implementation and harmonisation 
  of  international regulations; and

· Participation in human resource development 
  programmes.

NUTRITIP OF FRUIT              (Source: AskDrSears.com)

The Whole Fruit, and Nothing but...
Eating the whole fruit is better than drinking the juice of  the fruit, especially if  you are watching your 
weight. A cup of  apple juice contains around 115 calories with minimum nutrition, yet a medium-size 
apple has only 80 calories with a lot more nutrition. With the whole fruit you get the filling effect of  fiber, 
so you tend to eat less. Juice goes down quickly, so you tend to want more.

Fruit Fresheners
Lemon acts like an antioxidant to keep cut fruit from quickly oxidizing (turn brown). Sprinkle lemon juice 
on apple slices and avocado halves or guacamole to preserve their freshness.

Avocado Sandwich
A favourite sandwich for growing children (and genetically lean adults) is whole wheat bread, a thin layer 
of  peanut butter, thinly sliced tomatoes, a thick layer of  guacamole, and a mound of  alfalfa sprouts. For 
added richness, add a thin layer of  low fat mayonnaise. Enjoy! 
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Upcoming Events
TFNet Upcoming Events

TFNet 3rd GENERAL ASSEMBLY
Event Date :  22-24 August 2006
Venue  :  Guangzhou, China
For more details and further enquiries about the event’s 
programme and registration, please contact us at: 
   Tel. : (603) - 8941 6589 / 90
   Fax : (603) - 8941 6591
   E-mail: info@itfnet.org
   Website: www.itfnet.org

HANDS-ON SKILL ENHANCEMENT 
WORKSHOP AND STUDY VISIT
Event Date      :  September 2006
Venue           :  Malang, East Java, Indonesia
This is an ongoing collaborative programme between TFNet 
and SPAT of Indonesia. The next programme will be a 
conducted in September 2006. For more details and further 
enquiries about the event’s programme and registration, 
please contact us at: 
   Tel. : (603) - 8941 6589 / 90
   Fax : (603) - 8941 6591
   E-mail: info@itfnet.org
   Website: www.itfnet.org

INTERNATIONAL SEMINAR ON ECONOMICS 
AND MARKETING OF TROPICAL & 
SUB-TROPICAL FRUITS
(1st Announcement)
Event Date :  16-18 July 2007
Venue  :  Kuala Lumpur, Malaysia
For more details and further enquiries about the event’s 
programme and registration, please contact us at: 
   Tel. : (603) - 8941 6589 / 90
   Fax : (603) - 8941 6591
   E-mail: info@itfnet.org
   Website: www.itfnet.org

Agriculture Events

5th CONFERENCE OF THE ASIAN 
FEDERATION FOR INFORMATION 
TECHNOLOGY IN AGRICULTURE 
(AFITA) 2006
Event Date      :  9-11 November 2006
Venue           :  Bangalore, India
For more details and further enquiries about the event’s 
programme and registration, please visit the website :       
 http://www.afita2006.org 
or contact the organiser at: 
   Indian Society of Agricultural Information    
   Technology (INSAIT)
   Tel. : 0091-836-2440366
   Fax: 0091-836-2440366
   E-mail: afita2006@yahoo.com

7th ASIAN REGIONAL TECHNICAL 
MEETING FOR PLANT VARIETY 
PROTECTION
Event Date :  6-11 November 2006
Venue  :  Kuala Lumpur, Malaysia
For more details and further enquiries about the event’s 
programme and registration, please contact the 
organiser at: 
   Department of Agriculture, Malaysia
   Crop Quality Control Division
   Tel. : (603) - 8870 3000
   Fax: (603) - 8888 7639
   E-mail: cheahls@doa.gov.my

ASIAN SEED CONGRESS 2006
Event Date   :  13-16 November 2006
Venue        :  Kuala Lumpur, Malaysia
For more details and further enquiries about the event’s 
programme and registration, please visit the website :       
 http://www.apsaseed.com 
or contact the organiser at: 
   The Asia & Pacific Seed Association
   Tel. : +66-2-940-5464
   Fax: +66-2-940-5467
   E-mail: apsa@apsaseed.com

INTERNATIONAL SYMPOSIUM ON FRESH
PRODUCE SUPPLY CHAIN 
MANAGEMENT
Event Date   :  6-10 December 2006
Venue        :  Chiang Mai, Thailand
For more details and further enquiries about the event’s 
programme and registration, please visit the website :       

http://www.royalfloraexpo.com/Int_Conference/
INT_Symposium.asp 

or contact the organiser at: 
   Agricultural and Food Marketing Association
   for Asia and the Pacific (AFMA)
   Tel. : +66-2697-4281
   Fax: +66-2697-4445
   E-mail: jo.cadilhon@fao.org

MALAYSIAN AGRICULTURE, 
HORTICULTURE & AGROTOURISM (MAHA) 
SHOW 2006
Event Date :  21-26 November 2006
Venue  :  Malaysia Agro - Exposition Park,  
     Serdang, Selangor, Malaysia
For more details and further enquiries about the event’s 
programme and registration, please contact the organiser 
at: 
   MAHA 2006 Project Office
   Tel. : (603) - 8075 6241
   Fax : (603) - 8075 4251
   E-mail: ken@aiec.com.my

Other Related Events



Consultation Workshop on 
‘Strategies for Research and Development of 

Underutilised Plant Species in Asia’
Colombo, Sri Lanka (16-17 March 2006)

Reported By: Dr. Izham Ahmad - CEO, TFNet

Dr. Izham Ahmad, CEO of TFNet participated in the 
Consultation Workshop on ‘Strategies for Research and 
Development of Underutilised Plant Species in Asia’ 
organised by International Centre for Underutilised Crops 
(ICUC), Global Facilitation Unit for Underutilised Species 
(GFU) and International Plant Genetic Resources Institute 
(IPGRI). 

Thirty participants from national and international 
organisations having interest in underutilised species took 
part to draw up strategic framework for collaboration in the 
Asian region to improve the livelihood of the rural and urban 
poor through increased marketing and consumption of 
underutilised plants. 

The workshop also suggested several means to increase 
usage of the underutilised species through demonstration 
plots, awareness campaigns in terms of nutrition and 
medicinal value, marketing studies and the involvement of 
media and policy makers in the promotional efforts. There 
are a number of tropical fruits e.g. annona, jackfruit, pomelo, 
mangosteen and others which are in this category awaiting 
for further exploitation. 

TFNet 3rd General Assembly in China
Guangzhou, China (22-24 August 2006)

Reported By: Yacob Ahmad - Technical Officer, TFNet

The International Tropical Fruits Network will hold 
its 3rd General Assembly at Guangdong Hotel, 
Guangzhou, China from 22 – 24 August 2006.

The assembly is seen as an important forum to 
discuss past projects and achievements of the 
organisation and also to chart the future direction 
for TFNet. Other important issues include 
amendments to TFNet constitution and the election 
of new Board of Trustees members for the new 
term (2006/2009).

There will also be paper presentations by Dr. Yi 
Ganjun on the ‘Status of Tropical Fruit in China’, 
Mr. Ricky Yong of Malaysia on ‘International 
Marketing of Tropical Fruit’, and a report on 
TFNet‘s project in Syria by Mr. Chua Piak Chwee, 
and TFNet’s collaboration with SPAT of Indonesia 
by Mr. Yacob Ahmad.

A visit to the Guangzhou  Institute of Fruit Tree 
Research, commercial banana plantation at 
Zhongshan and the Agricultural Exhibition Centre 
in Zhuhai has also been slated in for the field visit 
on the second day of the General Assembly.

About forty participants including thirteen members 
of the Board of Trustees; members and observers 
from the fruit industry in South China are expected 
to be present. 

The General Assembly will be officiated by 
Professor Luo Fuhe, the President of the 
Guangdong Academy of Agricultural Sciences.

The General Assembly will be chaired by the 
Secretary General of the Malaysian Ministry of 
Agriculture and Agro-based Industry, Tan Sri Dato’ 
Sri Abi Musa Asaari bin Mohamed Nor. 

News & Events
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A gift from TFNet for the Chairperson of ICUC

Workshop
session on  
underutilised plant 
species

Dr. Izham with TFNet 
posters relaying on
TFNet’s programme 
on underutilised fruits

Guangdong Hotel in Guangzhou, China
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A Study on Plant Varieties Protection Testing 
in Eight Asian Countries:  

A Joint Collaboration Between TFNet and GTZ
Reported By: Mr. Yacob Ahmad - Technical Officer, TFNet

The protection of plant varieties which have been developed by 
breeders have recently been given much focus when it comes to 
legal rights on who it belongs to. It has become imperative now for 
countries to come up with a legal framework to protect plant varieties 
or cultivars that are developed by their breeders. 
The TRIPS (Trade Related Aspects of Intellectual Property Rights) 
under the WTO and PVP Testing is synonymous with the DUS 
(Distinctness, Uniformity and Stability) criteria which was introduced 
by the International Union for the Protection of New Varieties of 
Plants (UPOV). Generally, breeders in countries who are members of 
UPOV utilize this DUS characterisation to register plant varieties as 
Intellectual Property.
The International Tropical Fruits Network (TFNet) has been granted 
funds from GTZ of Germany to undertake a study on the status of  
Plant Varieties Protection implementation on tropical fruits in eight 
Asian countries, namely Bangladesh, China, India, Indonesia, 
Malaysia, Philippines, Thailand and Vietnam. 
The objectives of the study are :
1. To assess the current status, constraints and prospects of PVP 
    testing on tropical fruits in the selected countries;
2. To assess the institutional aspects of the implementation of  PVP 
    testing in the context of administration, PVP registration system, 
    testing facilities and data collaboration in testing and enforcing 
    rights within and among selected countries;
3. To assess the availability of a national database on fruit varieties;
4. To assess the feasibility of information sharing between countries 
    in the region; and
5. To analyse the sui generis legislation with respect to farmers’ right 
    vis-à-vis problems and challenges in relation to UPOV legislation, 
    and its expected impact for farmers and the national seed market.
The study is headed by the TFNet Chief Executive Officer, who is 
also the Project Leader. The Project Leader will be assisted by two 
consultants, one from Germany and the other from Malaysia and the 
secretariat (TFNet). Besides this, the officers in charge of the PVP 
Office of the selected eight countries are also involved with this 
project.
The study involves a survey of the PVP testing mechanism in each of 
the countries identified through questionnaires which have been 
prepared by the two consultants. This will be followed by visits to the 
countries concerned by the consultants and the project leader to 
gather qualitative data acquired through observations and 
semi-structured interviews with relevant individuals from both 
governmental and non-governmental agencies involved with PVP 
testing with farmers.. Finally, a workshop involving the project leader, 
consultants and representatives from the eight countries involved will 
be held in Kuala Lumpur at the end 2007.
The expected output of this project will be a report on the current 
status, constraints and prospects of PVP testing system in each of 
the selected countries. The report will be distributed to institutions 
working in the field of plant genetic resources in the respective 
countries. A directory of the PVP testing agencies in each of the 
countries denoting the test for the different crop types will also be 
compiled and distributed.
This project is expected to be completed in December 2007.

Continued Collaboration 
Between TFNet and SPAT 

Reported By: 
Mr. Yacob Ahmad - Technical Officer, TFNet

The TFNet PMC meeting in Surabaya in 
2004 and the MOU between TFNet and 
Sentra Pengembangan Agribisnis 
Terpadu (SPAT) have brought about a 
useful collaboration between the two 
partners. Besides the introduction of the 
vacuum fry machines for small 
entrepreneurs to Malaysia, the 
‘Hands-On Skill Workshop and Study 
Visit on Food Processing’ programme to 
East Java remains highly commended 
and popular amongst Malaysian 
agricultural agencies and entrepreneurs.

For this year, two such workshop and 
study visit programmes were held on  2 – 
8 April and on 2 – 8 July 2006. The first 
workshop was attended by 13 
participants comprising mainly officers 
from Government agricultural agencies, 
while the second workshop was attended 
by 22 participants from the Malaysian 
Government National Agricultural 
Training Centre, State Departments of 
Agriculture, Farmers Associations, 
entrepreneurs, including one from India.

Both the workshops were similar as in 
previous ones held, however, more 
emphasis have been given on the 
hands-on workshop especially on the 
production of vacuum fried chips.

Another similar ‘Hands-On Workshop 
and Study Visit’ has been planned to be 
held in September 2006.

Vacuum fried pineapple chip

Participant 
from India 
taking part
in the 
programme
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Technical Assistance for A Three Year Joint 
Collaborative Project on Post-harvest Handling & 
Processing of Fruits in the Syrian Arab Republic

Reported By: Mr. Chua Piak Chwee - Project Officer, TFNet

International Tropical Fruits Network (TFNet), in collaboration with 
Marditech Corporation Sdn. Bhd., is currently implementing a 
Technical Assistance Project on Post-harvest Handling and 
Processing of Fruits in the Syrian Arab Republic for a three-year 
period from 2005 - 2007. 

This project, funded under the Malaysian Technical Cooperation 
Programme (MTCP) of the Economic Planning Unit, Prime 
Minister’s Department, aims to assist Syria in the development of 
their fruit industry through the provision of consultancy services 
and capacity building programmes.

Based on a Needs Assessment Study conducted in 2005, a 
technical programme was formulated for the three year project. 
Through this programme, the project team would develop the 
technical and managerial capacity of the project stakeholders in 
post-harvest handling and processing of fruits, project 
management, technology transfer and commercialisation, 
marketing extension and market information system. 

Project Progress
The following four major milestones of the project have been 
accomplished in 2005/2006:
1. The Malaysia-Syria Business Forum;
2. Experience-Enrichment and Familiarisation Study Visit;
3. Programme Formulation Workshop; and
4. On-the-Job Practical Experience. 

Malaysia-Syria Business Forum
The Malaysia-Syria Business Forum, with the theme “Business 
Window to the Middle East”, was held in Kuala Lumpur on 28 – 29 
November 2005. The forum attracted 100 participants from the 
private and public sectors of both countries. The Syrian delegation 
was led by the Honourable Deputy Prime Minister (Economic 
Affairs), who presented a keynote address on “Business and 
Investment Opportunities in Syria”. During the forum, 19 papers 
were presented by speakers from Syria and Malaysia, focusing on 
agriculture and agro-based industry; banking and finance; 
construction, infrastructure and telecommunications; 
manufacturing; general trading and pharmaceuticals; and tourism, 
culminating in a Business Matching Session. A follow-up forum 
was recommended to be held in Syria, in 2006.

Experience - Enrichment and 
Familiarisation Study Visit
A two-week Study Visit by eight senior Syrian 
officers was conducted from 21 November to 
4 December 2005. The delegation visited 
several tropical fruit projects and private 
farms; fruit and food processing plants; as 
well as government agencies such as 
Malaysia Agriculture Research and 
Development Institute (MARDI), Economic 
Planning Unit (EPU), Malaysian Palm Oil 
Board (MPOB) and Universiti Putra Malaysia 
(UPM). The participants had the opportunity 
to share experiences with their Malaysian 
counter-parts in agricultural policy 
formulation, project planning, 
implementation, monitoring and evaluation, 
including policies on privatisation and 
international trade, and post harvest 
handling and processing technologies. 

Programme Formulation Workshop
A one-day Programme Formulation 
Workshop was conducted at the State 
Planning Commission, Damascus on 13 
April 2006. It was well attended by 
representatives from the Ministry of 
Agriculture and Agrarian Reform; General 
Commission for Scientific Agricultural 
Research; National Agricultural Policy 
Center; General Establishment for Storing 
and Marketing of Agricultural and Animality 
Products; Damascus University (Faculty of 
Agriculture); and State Planning 
Commission. In the workshop session, the 
technical activities formulated by the Project 
Team for implementation were presented to 
and agreed upon by the stakeholders. A total 

Progress of Project

Fruits production in Syria

Malaysia-Syria Business Forum Official Opening

Olive Oil Plant in Aleppo, Syria
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of 40 Syrian officers and three Syrian experts will be participating in the technical 
activities to be conducted in Malaysia. At the same time, the Project Consultant 
Team will also conduct a series of training programmes in Syria. 

On-the-Job Practical Experience
Four officers from the Ministry of Agriculture and Agrarian Reform; General 
Commission for Scientific Agricultural Research: University of Damascus 
(Faculty of Agriculture); and General Organisation for Food Industry attended 
the On-the-Job Practical Experience Training in Malaysia from 15 May to 10 
June 2006. Based on their respective official duties and discipline, the officers 
were individually attached to the Department of Agriculture; Federal Agriculture 
and Marketing Authority (FAMA); and Malaysia Agriculture Research and 
Development Institute (MARDI). The officers also had the opportunity of visiting 
a number of relevant agencies and projects for the exchange of information and 
experience with their Malaysian counter-parts.

Visit of Minister of Agriculture and Agro-based Industry Malaysia to 
Syria
Responding to the official invitation extended by the Honourable Minister of 
Agriculture and Agrarian Reform of the Syrian Arab Republic, the Honourable 
Minister of Agriculture and Agro-based Industry of Malaysia made a working visit 
to Syria from 10 – 13 April 2006. The Chief Executive Officer and Project Officer 
of TFNet (both being consultants to the 3-Year Collaborative Project) were 
invited to join the Minister’s delegation. The delegation held discussions and 
agreed on bilateral cooperation in the field of agriculture and its allied sectors 
that would contribute to the social and economic development in both countries. 
During the Joint Agriculture Ministers Meeting, the Honorable Minister of 
Agriculture and Agro-based Industry Malaysia extended an invitation for the 
Syrian Arab Republic to be a member of TFNet. Although Syria is not a tropical 
fruit producing country, the TFNet membership of Syria is important for the 
development of international trade in tropical fruits and Mediterranean fruits. 
TFNet secretariat was recently informed that the application to join TFNet is 
awaiting the approval of HE Prime Minister of Syria.

This project presents the opportunity for consultation and collaboration to 
identify and develop technologies in production, post harvest handling and 
processing of fruits in Syria. It is expected that this project would be mutually 
beneficial and further enhance bilateral relations with a view to increasing trade 
and investment between Malaysia and Syria.

On-Job Practical Experience Training in Malaysia

Working visit to Syria by Minister of Agriculture & Agro-based Industry, Malaysia

More Photos of the 
Project Activities
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BIOTECH FOR PAPAYA
Source: Council for Biotechnology Information
Website: www.whybiotech.com

1. What's the quick story behind biotech papayas?
Although the papaya story is not well known, it’s a good 
example of how plant biotechnology is making a 
difference in people’s lives today. The story goes like 
this: By 1997, a deadly ringspot virus had decimated 
Hawaii’s fifth largest crop. Production had fallen by 
nearly 40 percent, farmers were going out of business 
and Hawaii’s $17 million papaya industry (at the 
farmgate, $35 million wholesale value) was in danger of 
collapsing. But within just four years of the introduction of 
the genetically improved fruit, papaya production had 
rebounded to levels near where they were before the 
deadly papaya ringspot virus (PRSV) invasion. So much 
so, in fact, that Hawaii Gov. Ben Cayetano credits plant 
biotechnology with rescuing Hawaii’s papaya industry. 
It’s a very positive story for Hawaii papaya growers and 
their communities — not to mention the millions of 
people who enjoy eating this healthful, succulent fruit.

2. How have biotech papayas benefitted growers and 
    consumers?
That plant biotechnology can have a dramatic impact in 
enhancing people’s lives — in this case, papaya growers 
in Hawaii and consumers. Many of these growers would 
no longer be in business were it not for plant 
biotechnology. And the consumer benefits because the 
excellent new hybrid that has been created is superior to 
both the traditional Hawaiian papaya and the transgenic 
variety. The rescue of the papaya industry and the 
development of a fruit consumers enjoy is one of the best 
stories we have to show the often-stated promise of plant 
biotechnology with an actual product.

3. How does plant biotechnology work with 
    papayas?
Researchers inserted a gene that made the plants 
resistant to the ringspot virus — similar to the way a 
vaccine makes people immune to disease. Researchers 
identified and cloned the gene that produces the coat 
protein in the virus, then inserted the gene into the 
papaya. The gene then makes the plant resistant to the 
ringspot virus, just as a flu shot makes people resistant to 
the flu. Worldwide, PRSV is the most deadly papaya 
virus there is. Research is also underway in other 
papaya growing regions to use biotechnology to combat 
papaya diseases.

4. Is there a more sustainable method for growing 
    papaya instead of plant biotechnology?
Biotechnology is a safer and more effective alternative 
than the conventional cure, which is to cut down and 
burn diseased trees. The virus was first found on the 
island of Oahu in the 1940s and virtually wiped out the 
crop by the 1950s. By the 1960s, the papaya industry 
relocated to the island of Hawaii to escape from the virus. 
The industry thrived there until the 1990s, but PRSV 
eventually caught up with it. Papaya growers have 
enthusiastically embraced genetically improved 
varieties, which have spared their trees and saved their 
livelihoods.

5. Where is papaya grown?
Papaya is grown throughout tropical and subtropical 
areas and is a staple crop in many parts of the 
developing world — particularly in Southeast Asia.

6. Are any efforts underway to get this new 
    technology into the hands of people outside of 
    Hawaii?
Yes, the International Service for the Acquisition of 
Agri-Biotech Applications, a nonprofit organization 
whose goal is to transfer plant biotechnology best 
practices to the developing world, is working to bring 
this new technology to subsistence farmers in five 
Southeast Asian countries (Indonesia, Malaysia, 
Philippines, Thailand and Vietnam). Researchers are 
also working to develop papayas that are resistant to 
PRSV in Australia, Brazil, Jamaica and Taiwan.

7. Who developed this technology and who owns 
    the rights to it?
The research culminated more than 20 years of work 
led by scientists from Cornell and the University of 
Hawaii. The Cornell Research Foundation and the 
Papaya Administrative Committee, whose grower 
members helped finance the research, has the license 
to the genetically improved papaya seeds. They have 
allowed Hawaii farmers to use the seeds for free.

8. How many papaya farmers are in Hawaii and 
    what is the average farm size?
There are between 200 and 300 papaya growers in 
Hawaii. The average size of a farm is about 10 acres.

9. What do consumers think of genetically 
    enhanced papayas?
In the United States, consumers seem quite pleased 
with the fruit because the alternative is that papayas 
would have been pretty scarce — at least in Hawaii — 
if new virus-resistant varieties weren’t developed. 
There are two main genetically improved varieties of 
papaya: Rainbow, which is a yellow-fleshed hybrid 
between a conventional papaya and a genetically 
enhanced one; and SunUp, which is a red-fleshed 
transgenic papaya. As stated earlier, consumers have 
really embraced the Rainbow hybrid. There have been 
a few isolated cases of people objecting to genetically 
enhanced papayas. But it’s just not an issue for most 
people because the improved fruit is the same 
nutritionally as conventional varieties. And many 
people think it tastes even better.

10. How about consumers in important export 
      markets such as Japan?
The approval process is underway in Japan. In 
January 2003, the Canadian government gave its 
approval so biotech papayas could be imported. 
Although growers in Hawaii say they don’t anticipate 
trouble in obtaining approval from the Japanese 
government, a transgenic papaya was found in Japan 
in January 2002. Traditionally, about a third of Hawaii’s 
papaya crop is exported to Japan, and somewhere 
between 5 and 10 percent is exported to Canada. The 
balance is sent to the U.S. mainland or consumed 
locally in Hawaii.

Science & Technology
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Useful Metabolites with Potential Commercial Value Found in Malaysian Fruits
Abstract from Paper Presented at the 2nd Malaysia Agro-Bio Business Conference 2006 (13-14 July 2006)

    Heyes, J.A.  
    Plant and Food Composition Team Leader, 
    New Zealand Institute for Crop and Food Research, Palmerston North, 
    New Zealand

    Member of Provisional Management Committee, 
    International Tropical Fruits Network (TFNet)

About New Zealand Institute for Crop and 
Food Research
Mission:
'Knowledge and value from scientific discovery' by 
skilled and passionate people contributing to global 
knowledge creating new intellectual property 
capturing the value from innovation making a 
difference for New Zealand

Vision:
Crop & Food Research is a highly respected 
biological sciences company:
·  conducting world leading and collaborative 
   science 
·  bringing science and business together in 
   long-term relationships 
·  applying our strong commercialisation capability 
   to convert intellectual capital into value 
·  helping to transform New Zealand's economy  
 

Epidemiological studies have indicated an association 
between the regular consumption of fruit and vegetables 
and a reduction in the risk of developing Metabolic 
Syndrome. Individuals with Metabolic Syndrome are at 
elevated risk of cardiovascular disease, type 2 diabetes 
and some cancers. Fruit contain a wide range of chemical 
compounds from different classes, including carotenoids 
such as beta-carotene (high in mango); flavonoids such 
as naringenin in limes; phenolic acids such as ellagic acid 
(high in guava) and monoterpenes such as limonene 
(high in limes). There is a huge global trade in 
nutraceuticals or extracted phytochemicals, although to 
date, the health benefits of individual nutraceuticals are 
less well established. The health benefits appear to be 
associated more with eating the whole fruit as part of a 
balanced diet, accompanied by good lifestyle choices 
(e.g. taking regular exercise, not smoking). 
Phytochemicals in tropical fruit have the potential to make 
a significant contribution to agribusiness in Malaysia.  

Malaysia already exports a significant number of species 
of tropical fruit and there is strong potential to identify 
phytochemical-rich fruit and develop them as niche, 
high-value export crops for demanding international 
markets. This potential can be realised with a structured 
research process generating short- and long-term 
increases in export value, in close partnership with 
commercial enterprises. Initially, there is already research 
under way by staff at (for example) Malaysian Agricultural  
Research Development Institute (MARDI) and Universiti 
Putra Malaysia (UPM) screening related varieties of fruit 
that are already in the marketplace for their content of 
known phytochemicals. Lines with good agronomic 
performance and post-harvest characteristics, and with 
demonstrably higher levels of a suite of phytochemicals,
could be protected by plant variety rights, differentiated in 
the marketplace and sold at a premium. 

Unfortunately many tropical fruit are not extensively 
traded; they have a very short post-harvest life, or are 
easily damaged; and are often chilling sensitive, so can’t 
be refrigerated. For example, Mangifera odorata, or kuini, 
is a close relative of M. indica, mango. Mangoes are 
already a good source of beta-carotene but the kuini has 
a deeper colour and stronger flavour. In these cases 
breeding programmes should be initiated (if they are not 
already underway) to improve the agronomic and 
post-harvest performance of under-utilised fruit. 
Phytochemical content needs to be included in the   

breeding programmes as a key quality attribute. 
There may also be opportunities for trade in 
processed products from highly-perishable fruit. 
Juicing, drying and canning may be used to develop 
more stable products with a high natural 
phytochemical content for marketing. Extraction of 
nutraceuticals is worth exploring with commercial 
partners, although global competition is strong so a 
competitive advantage would need to be found, for 
example elite lines of a species with high 
phytochemical content that can be plantation-grown 
at high yield. The longest-term and highest-risk 
research involves screening tropical fruit for 
phytochemicals that are less well known. A 
co-ordinated attempt to understand the diverse 
blend of phytochemicals in Malaysia’s fruit species, 
and their likely health benefits as assessed in a 
suite of health-oriented bioassays, may indicate 
new phytochemicals or mixtures that can be put into 
the global marketplace once clinically verified.
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Pineapple

Bromelain in Pineapple
Written By: Mr. Yacob Ahmad - Technical Officer, TFNet

Uses of pineapple
Besides fresh and processed products, the other uses of pineapples 
include its use as an ornamental plant, as a source of fiber, as animal feed 
and as a folk or traditional medicine 

meat tenderizer, bromelain is in its powdered 
form. It is sprinkled on to meat, for the protease 
to penetrate it and to render it tender and 
palatable.

Bromelain is found in tissues of the pineapple 
including stem, peel, fruit and the crown. 
However, it is most available in the stem or root 
portion of the pineapple plant after harvest of 
the fruit. This stump or root portion is then
collected from the fields, peeled and crushed 
into a juice which contains the bromelain 
enzyme.

Extraction of Bromelain
Bromelain can be extracted from homogenized 
juices of pineapple using ultrafiltration, 
ammonium sulfate precipitation, centrifugation, 
dialysis and freeze-drying processes. To obtain 
a higher yield, recently, researchers from 
Louisiana State University have developed an 
extraction method involving high-pressure 
homogenization which disrupts pineapple cells 
and releases the intracellular enzyme with 
denaturation.

The standard measure of activity for bromelain 
is in GDU / g (Gelatin Digesting Unit). The 
maximum activity specification can reach up to 
3000 GDU/g.

Therapeutic Uses of Bromelain
· Besides being used mainly as a meat 
tenderizer, the use of bromelain in alternative 
medicine is gaining popularity.
· Bromelain has been traditionally used in 
Japan, Taiwan and Hawaii. It is also now one of

Feature Article

Introduction
Pineapple (Ananas comosus) is the fifth most 
popular tropical fruit grown after banana, 
mango, papaya and avocados. According to 
FAO, more than 80 countries produce nearly 
14 million tonnes of pineapple annually. 
Thailand (2.3 million tonnes), Philippines (1.5 
million tonnes), Brazil (1.4 million tonnes), 
China (1.4 million tonnes) and India (1 million 
tonnes) are the main producers. It is also 
estimated that of all the pineapple produced, 
two thirds are traded in the international market 
as fresh fruits or processed products. 
Pineapple has contributed to the economies of 
many producing countries in the form of fresh 
fruit, juice and canned pineapple.

Food Value Per 100g of 
Edible Portion*

 Moisture      81.3-91.2 g 
 Ether Extract      0.03 0.29 g 
 Crude Fiber      0.3-0.6 g 
 Nitrogen      0.038-0.098 g 
 Ash       0.21-0.49 g 
 Calcium      6.2 37.2 mg 
 Phosphorus      6.6-11.9 mg 
 Iron       0.27-1.05 mg  
 Carotene      0.003 0.055 mg 
 Thiamine      0.048 0.138 mg 
 Riboflavin      0.011-0.04 mg 
 Niacin         0.13-0.267 mg 
 Ascorbic Acid      27.0-165.2 mg

*Analyses of ripe pineapple made in 
Central America.
(Source: Purdue University, US)

There are specific pineapple varieties that are used as 
ornamentals, either as plants for landscaping, indoor 
ornamentals  or fruits that are used as offerings in some 
religious beliefs. Small fruited and red colored varieties are 
popular in this category. Some multifasciated fruits are used as 
ornamental pieces. In Malaysia, commercial growing of 
ornamental pineapple is quite common. It has also been 
reported that ornamental pineapple are being planted in Florida 
and sent to the northern cities to be used as indoor ornamentals.

Some cultivars of pineapples have their fruits removed to 
produce fiber. In Hainan, China, the fibers are used for making 
coarse textiles, while in India, fibres are prized by shoemaker. It 
is also used to make fine-casting nets and as cigar wrappers by 
the people in Guam. On the island of Panay, Philippines a 
cultivar is grown specifically to make Pina cloth.

The skin and stem and pineapple waste from a factory can also 
be used as feed for cattle. The ‘waste’ can also be turned into a 
high fiber silage, however, its has to be mixed with molasses, 
urea and water to increase its nutritional value.

Finally, the pineapple has been used for as a folk or traditional 
medicine. It has been used as a diuretic and to expedite 
child-labour. There are also reports that pineapple is used to 
treat edemas, expel intestinal worms and child abortion. The 
traditional uses of pineapple as a medicine is related to the 
presence of Bromelain, an enzyme present in the pineapple 
plant.

Bromelain in pineapple
Bromelain is a mixture of sulfur-containing protein digesting 
enzyme call proteolytic enzyme or proteases, and in smaller 
amounts, peroxidases, acid phosphatase, protease inhibitors 
and calcium.

Bromelain has been popularly used as an enzyme for meat 
tenderizing as with papain from papaya. Commercially, as a
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the top herbal products sold in Germany.
· Bromelain contains active substances that are useful in the 
treatment of a wide range of conditions. It is particularly effective in 
relieving inflammation associated with infection and physical injuries.

According to studies, bromelain may help in the treatment of the 
following:

Surgical Procedures and Sports Injuries – Although studies are quite 
inconsistent, bromelain supplement may reduce swelling, bruising, 
healing time and pain following surgery and physical injuries. The 
authoritative body in Germany have approved the use of bromelain 
for these purposes.

Treating wounds and burns – The traditional practice in Japan and 
Taiwan to clean wounds and burns with bromelain has indicated that 
bromelain may be useful in removing dead tissue from third degree 
burns. However, more tests on humans need to be done to confirm 
these results. Bromelain have also been recommended to reduce 
swelling from insect bites and stings.

Digestion – Bromelain can be recommended to promote and 
maintain proper digestion and may help relieve from indigestion or 
heartburn, particularly when used with other enzymes like amylase 
and lipase.

Arthritis and other inflammatory conditions - Bromelain have been 
reported to be effective as an anti-inflammatory for reducing pain 
associated with osteoarthritis. Preliminary studies have also 
suggested that bromelain may also help reduce the pain associated 
with rheumatoid arthritis. Long standing use of bromelain also 
suggests that this enzyme may be helpful to treat other connective 
tissue disorders including scleroderma, bursitis and tendonitis.

Nasal and Sinus Congestion – Bromelain is approved by the German 
Commisions E for the treatment of sinus and nasal swelling following 
ear, nose and throat surgery or trauma. 

Infection – Scientific studies have suggested that bromelain can fight 
against infections by viruses and bacteria. Even though there are 
indications that bromelain may prove a useful addition to 
conventional treatment of bronchitis, pneumonia and urinary tract 
infection, more research and clinical studies have got to be done.

Amyloidosis – amyloids are protein-like substances in the body that 
can cause damage to organs like the kidneys, liver or heart. In a 
preliminary laboratory study, bromelain had been found to help in the 
breakdown of amyloid tissue in the kidney. More research will have to 
be done to confirm such results.
Some other claims on the therapeutic benefits of bromelain include it 
as a cure for gout, hemorrhoids, ulcerative colitis, chronic venous 
insufficiency, varicose veins and dysmenorrheal.

Conclusion 
The versatility of bromelain seems 
apparent with the various claims make on 
its effectiveness and use in the food 
industry (tenderizers), cosmetic industry 
(skin care products), forage industry (to 
increase availability and inversion of 
protein ) and in the medical industry.

Many of the claims made on the medical 
application of bromelain has yet to be 
clinically and scientifically proven. 
However, in a world obsessed with 
nutrition and supplements, there are some 
areas in which bromelain can be utilized 
for the benefit of the user. Perhaps the 
important issue is that pineapple waste 
from factories and stumps and foliage left 
to rot in harvested pineapple fields can be 
utilized to produce beneficial products.

Sources:

http://www.hort-purdue.edu/newcrop/morton/ 
pineapple.html

http://passionfruit.cirad.fr/site_anglais/analyse
s_eco_e/articles_e/f100_pineapples

http://em.wilkipedia.org/wiki/Bromelain

http://www.umm.edu/altmed/ConsSupplement
s/Bromelaincs.htm

http://altmedicine.about.com/cs/herbsvitamins
a1/a/Bromelain.htm

A bromelain product 
in the market

A pineapple field in Malaysia



Global Production of Traded Tropical and 
Sub-Tropical Fruits
Production of fresh tropical and subtropical fuits was 
estimated to have increased nearly 20 million tons during 
the past 5 years to approximately 261 million tons in 2003. 
The bulk of the production was from Asian countries, 
contributing to about 65.3 % of the total world production. 
This was followed by Latin America 13.7 %, Africa 9.2 % 
Europe 3.7 % and Oceania 0.5 %. (FAOSTAT). 

The total export market for tropical fruits in 2003 was valued 
at USD 8.983 billion. Even though Asia appeared to be the 
main producer of tropical fruits, the export market was 
dominated by Latin America and the Caribbeans which 
exported more than 53 % of total tropical fruit exports 
valued at about USD 3.7 billion in 2003.

The statistics have indicated that the main tropical and fruit 
types in the global market are confined to only a handful 
compared to the abundance of fruit types that can be 
developed. 

Most of tropical fruits in the market are commercially 
produced and its demand is determined by the consumptive 
pattern of the consumers. The market demand for such 
fruits has also resulted in the improvement of current 
commercial varieties of fruits. This has been done through 
extensive Research and Development in producing high 
yielding varieties, modern farming techniques in the areas 
of plant growth manipulation, mechanization and the like.

It is estimated that less than 4 % of the total world 
production of tropical and subtropical fruits are traded while 
the rest are domestically consumed. 

Other less traded fruit types that are recently being 
developed and some commercially grown for the export 
market include carambola, guava, lychee (litci), 
mangosteen, passionfruit, durian and rambutan. 

There is also the other category that needs to be developed 
that is the ‘other potential varieties’ which comprise of lesser 
known, exotic or traditional varieties. Normally traditional 
varieties are still maintained to cater for the domestic or 
indigenous needs.

Trade Liberalization and Tropical Fruits
It had been reported that with the present agricultural trade 
liberalization policies, the trade in tropical fruits increased 
from US 30.1 billion in 1991 to USD 44.6 billion in 2000, 
registering a growth rate of 4.4 % per annum during that 
period. This was higher than the 2.3 % recorded for all 
fruits. It had also been shown that average trade of tropical 
fruits increased 23 % between pre-WTO (1991 – 1996) and 
post-WTO (1997 – 2000) from USD 35.6 billion to USD 42.5

billion. Exports increased 24 % between the same 
periods. There was also an increase in import of 
tropical fruits by more than 30 % amongst these 
developing countries between the pre and post 
WTO period (Tengku Mohd Ariff Ahmad 2000).

Generally, the liberalization in agricultural trade has 
been beneficial and favorable to trade of tropical 
fruits, especially for developing countries.

Biodiversity and Tropical Fruit
Of a total about 3000 tropical fruit species, 500 
species are found in Asia alone (Singh 1993), 
however, only a few have been developed and the 
rest still remained undeveloped and underutilized. 
The more important fruit crop diversity comprised of 
30 families and 59 genera. It had also been 
reported in 1993, that there were also about 120 
major and 275 minor species of tropical fruits and 
nuts in South East Asia (Verheij and Coronel 1993). 
There were also about 200 species that had 
economic potential. Some the important diversity in 
tropical fruits are rambutan, mango, citrus, papaya, 
langsat, salak (salacca), durian, mangosteen, 
lychee (litchi), longan chempedak, jackfruit and 
banana. 

The over commercialization of some to the tropical 
fruit varieties has actually hampered efforts to seek 
out the development of underutilized fruit varieties 
that have economic potential or nutritional benefits. 
Even though the concern to examine this issue has 
been on the agenda of many countries, there have 
not been not much inroads, for many reasons 
including low yield, poor appearance and their 
unique acquired taste of the underutilized varieties. 
The choice of developing only on a few varieties is 
also due of the myopic policy of some governments 
to focus only on ‘economically viable’ short listed 
tropical fruit varieties.

Countries that are in the tropical belt are endowed 
with a rich plant biodiversity. While some of the 
underutilized plant species which include some fruit 
species, have already been developed and 
consumed based on traditional and cultural 
practices, many more still remain unidentified. 
Some of the durian species fall under this category. 
Other less known species are Galo nut (Anacolosa 
frutescens) which are distributed in Indo-China, 
Myanmar, Thailand, Malaysia, Indonesia and the 
Philippines, Malingo (Gnetum gnemon) found 
mainly in Indonesia and some varieties from the 
rose apple variety, Syzyguim malaccense. (R.K. 
Arora 1997). 
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Asian Tropical Fruits Deliver Social and Economic Benefits
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Rampant destruction of forested areas as well as 
mono-cropping on arable land does little to advance the 
development of lesser known indigenous fruit varieties. It is 
thus timely to embark upon the development of 
underutilized tropical fruits for the purpose of providing 
balanced and diverse diet to consumers in developed and 
developing countries. Besides this, the species can be 
cultivated and genetically maintained.

The Social Benefits of Tropical Fruits
The most important social benefits of tropical fruits, is their 
nutritional contribution to the health and well being of 
communities. This includes the improvement of nutritional 
security for vulnerable groups especially women and 
children. Besides the nutritional benefit, the cultivation of 
tropical fruits, especially less traded and underutilized 
species should contribute to the sustenance of the 
environment and agricultural production system. In 
addition to this, any indigenous knowledge on the 
traditional uses of these fruits can also be optimized.

For the past 40 years, large scale commercial production 
of the staples like wheat, rice, or maize has to a certain 
extent, mitigated the problem of hunger in the world. 
However, with the with the growing world population, there 
is still much to be done as stipulated by the Millennium 
Development Goals to halve the number of those suffering 
from hunger by 2010. While the consumption of grains has 
alleviated the carbohydrate and protein problem, it has 
been pointed out that there is the predicament of ‘hidden 
hunger’, a nutritional condition described as the lack of 
micronutrient, the vitamins, minerals and other diet 
components that are so essential for a balance and 
harmonious body and mind. ( E. A. Frison et al. 2004).

A commonly quoted case is the lack of Vitamin A or VAD 
that is so prevalent today affecting the health of children 
and mothers. It had been reported that VAD weakens the 
immune system of 40 % of children in the developing 
world. It also causes blindness in children and increases 
risks of severe illness and death in children. (WHO 2002). 
Studies by Sommer & West 1996, Shanker et al 1999, 
West 2000, indicated that VAD contributed to higher rates 
of anemia from childhood infections such as measles, 
respiratory and diarrheal diseases and malaria.

The consumption of tropical fruits together with vegetables 
has always been recommended to alleviate this problem of 
‘unbalanced diet’. Tropical fruits, especially those in the 
traded and less traded categories, have always been 
promoted as containing valuable vitamins including vitamin 
A, antioxidants and fiber.

The development of less traded and underutilized tropical 
fruits certainly needs much more attention as a more 
varied range of them would complement and contribute to 
what has been termed as a ‘diverse diet’, which is so 
important for nutritional well-being.

Nutrition, diet and tropical fruits
Nutritionists have always associated fruit consumption with 
good human health. The contents of fruits that contribute to 
this effect include dietary fiber, unsaturated fatty acids, 
vitamins and antioxidants. It had been reported that low 
fruit intake was estimated to cause about 31% of heart

disease and 11% of stroke worldwide.(World Health 
Report 2002).  Increased fruit consumption could 
help in decreasing incidences of cancer by 5-12%. 
(WHO International Agency for Research on Cancer 
[IARC] 2003). Dr Wael K Al-Delaimy, from the 
International Agency for Research on Cancer 
(IARC) had stated that  “Of all dietary factors in 
cancer prevention, the most abundant evidence is 
for the protective effect of fruit and vegetable 
consumption”.

It is also well documented that co-existing and 
acting synergistically with these vitamins are a class 
of substances called phytochemicals. Generally, 
these chemicals  have an antibacterial effect and 
may protect against certain cancers, as 
antioxidants, and interferes with the absorption of 
cholesterol, thereby protecting against 
cardiovascular diseases. (S. Samir 2001). There 
have been extensive research done on the 
phytochemicals in tropical fruit species, their 
properties, the myriad of actions on specific health 
conditions and traditional remedies. The treatment 
of specific health conditions in countries with a 
variety of tropical fruits shows the various dietary 
benefits.

Another study suggested that tropical fruits such as 
guava and papaya had the potential to reduce lipid 
levels in humans. (Rokiah, MY. et al. 2003).

The consumption of tropical fruits and its 
advantages in providing nutrients, prevention of 
diseases and human well being is a known fact. 
Presently, the use of underutilized or exotic fruit 
varieties for this purpose is mainly based on 
traditional cures. More research and development 
should be embarked on to elucidate the potential of 
some of these fruit varieties in the different 
countries.

Economic Benefits of Tropical Fruits
The economic benefits derived from production of 
tropical fruits are mainly related to increasing 
income, employment generation and reduction of 
poverty. 

Various studies have been done to confirm that 
farmers that grow and produce horticultural crops 
are better off than their counterparts who grow 
grains and cereals.

Generally in developing countries of Asia and Africa, 
farmers engaged in horticultural crops earn more 
than those engaged in cereal production. (Abedullah 
et al. 2002, Ali and Hau 2004., Cock and Voss 2004, 
Francisca 2004, Hau et al. 2002). In India, 
Subramanian et al. (2000), reported that fruit and 
vegetable production generated five to eight times 
profit compared to cereal crops. In another study in 
Kenya, it was reported that fruit, vegetable and 
flowers generated income that were six to twenty 
times more profitable than maize (Gabre-Madhim 
and Hagglade 2003, Minot and Ngigi 2004). Thus, 
the growing of tropical fruit crops either



monocropped, mixed or planted in combination with 
vegetables seem to be economically better than planting 
cereals alone.

The spin offs in the tropical fruit industry in the form of 
services like transportation, packaging, cold room 
facilities and market centers also contribute to income 
generation to the overall economic growth of an area. 
Besides this the farmers can also expand their economic 
activities by going into value added products like 
processing or integrate agro-tourism as an added 
attraction. 

Issues Related to the Development of Tropical 
Fruits
The contribution from developing a vibrant tropical fruit 
industry will obviously have an impact on the social and 
economic status, especially of a developing country. Fruit 
trees are grown not only for economic reasons but also to 
provide nutritional benefits for the smallholders and 
general population. Cognizant of the fact that a viable 
tropical fruit production program can help raise the 
income and thus economic status of the growers, some 
issues that are predominant in the developing countries 
need to be resolved.

These issues may differ according to a country’s 
economic and   agricultural policies, and production 
systems. 

Among them are:
·  Research and Development
·  Consumer demand and market driven
·  Post harvest losses 
·  Value added products
·  Efficiency in the supply chain: capacity building, 
   infrastructural development
·  Market access – Domestic and Export 
·  Transfer of Technology – Extension and training

Research & Development on Tropical Fruits
Research and Development is the most important 
component in developing a highly successful tropical fruit 
industry. The suggested areas of R & D include 
investigation into underutilized species with respect to 
production, processing, consumption, and conservation.  
The study on metabolomics in underutilized tropical fruits 
can also help identify species that can be exploited based 
on their nutrient content. It can also include an 
investigation into deterioration characteristics of each fruit 
type or variety to ensure that the fruit is consumed at the 
best maturity time taking into account its ‘most available’ 
nutritive content. 

Consumer Demand and Market Driven
Market driven forces determine the production of tropical 
fruits for the domestic or export market. The underlying 
factor is still consumer demand. Consumer demand is 
varied and related to the different cultures and traditions. 
Some of the consumer demands are centered on the 
physical appearance such as a specific fruit size and 
color, flavor, quality (food safety), natural and healthy 
(organics) products. Consumers also look for variety and 
choices, convenience (minimally process) and until

recently, new fruit products such as enzymes, 
intermediate moisture tropical snacks (IMTS) and 
vacuum fried products.

Post harvest losses
One problem that is evident in a tropical or 
subtropical environment is the quality deterioration of 
fruits immediately after harvesting. Depending on the 
fruit type it is estimated that 10 – 60 % of harvested 
fruits are lost due to poor post harvest handling. 

Post harvest losses differ for each fruit type at the 
various stages of the handling process. With the 
consumer demand based on quality, post harvest 
losses are now seriously pursued with efforts to 
minimize it.  This calls for more R and D in the 
application of technology to evaluate and enhance 
quality, especially in the handling process and 
storage. 

Value Added Products
An integral activity in any fruit development program 
is the processing component. 

This can overcome the problem of glut for seasonal 
fruits and the lack of storage facilities. This issue is 
also related with R & D that has to be aligned to cater 
for customer demands for safe, clean and 
wholesome products. R & D has also to be more 
focused, even working on to improve products which 
are already on the shelves. The other important issue 
related to this is the branding and promotional 
component of the product.

Efficiency in the Supply Chain
The degree of efficiency in the management of a 
supply chain to the consumer dictates the quality of 
marketable products. Efficiency here refers to the 
infrastructural development that is in place to 
enhance all activities or operations that are involved 
in the supply chain. In many developing countries 
this may a constraint. Thus, it is imperative for 
Governments to provide basic infrastructures such 
as roads, collection centers and storage facilities to 
facilitate efficiency in the supply chain.

The other area is in capacity building where 
stakeholders along the supply chain especially 
extension agents and farmers are trained and made 
to understand that the different stages of the supply 
chain eventually will determine the marketability of 
the products.

Market Access
Most of the tropical fruits are domestically marketed. 
However, the export market is becoming increasing 
important as statistics indicate that exports increased 
24 % between 1991/96 to 1997/2000 (T.A. Tengku 
Mohd. Ariff. 2003). Export markets are also crucial for 
the economic development especially of developing 
countries. In an era of globalization and trade 
liberalization, conformance to market access 
requirements like GAP, Eurepgap, SPS, Food Safety 
and Traceability become key features. Developing 
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countries in the long run would have 
to grapple with these issues to 
ensure better access to markets in 
the developed countries.

To overcome this, governments in 
developing countries first need to 
educate and train farmers on 
producing quality and safe fresh or 
processed fruit produce that conform 
to the standards stipulated. It is also 
important for them to appoint 
independent bodies to accredit and 
certify the farms that are producing 
the quality fruits.

Transfer of technology
In modernizing the agricultural sector, 
transfer of technology or knowledge 
dissemination is now a prominent 
focus of many developing countries. 
To further develop the tropical fruit 
industry, transfer of technology from 
research institutions and academic 
institutions is required to keep the 
growers, producers or processors 
aware and to adopt the latest 
technology. With the world now totally 
immersed and connected in the 
internet age, it is maybe timely to 
include Information and 
Communication Technology as a tool 
for information dissemination, 
provided the digital divide between 
urban and rural can be narrowed.

Conclusion
The production and trade of tropical 
fruits have increased substantially for 
the past decade. With the bulk of the 
production from the Asian region it 
has continued to benefit developing 
countries socially and economically. 
The social benefits are mainly in the 
nutritional and human health aspects. 
Tropical fruits, whether traded, less 
traded or underutilized do have that 
edge, in that they contain vitamins, 
fiber and phytochemicals  which are 
beneficial for disease prevention. 
Economically, tropical fruits enhance 
income generation besides providing 
employment and create spin offs in 
other related services.

The tropical fruit industry can be 
further strengthened and fine tuned 
through programs which can resolve 
issues relating to research and 
development, consumer demand, 
post harvest losses, efficiency of the 
supply chain, market access, 
promotional activities and transfer of 
technology.

China (May 2006)

TFNet ACTIVITIES FOR YEAR 2006

A Visit to Zhuhai Agricultural Exhibition Center
in China by TFNet’s CEO (23-24 May 2006)

Consultation Workshop on Strategies
for Research & Development of 

Underutilised  Plant Species in Asia
in Sri Lanka (16-17 March 2006)

Training of Malaysian Department of Agriculture 
Extension Officer by SPAT Personnel on Vacuum 

Fruit Chip Production (28-29 March 2006)

Hands-on Skill Workshop & Study Visit 
in Malang, East Java, Indonesia

(2-8 July 2006) 
Malaysia-Australia Agricultural Cooperative 

Working Group Meeting in Canberra, Australia
(17-18 July 2006)

GAP Talk Organised by TFNet-Syngenta for
Starfruit Farmers in Mantin, Malaysia 

(11 July 2006)
Official Opening of the 2nd Malaysia 

Agro-Bio Business Conference 
in Kuala Lumpur, Malaysia

(13-14 July 2006)

Hands-on Skill Workshop & Study Visit 
in Malang, East Java, Indonesia

(2-8 April 2006) 



Discover the Luscious Flavors of Tropical Fruits
Don't be deterred by the odd-looking peel (By: Norman Van Aken)

Spring is fast approaching, but in most parts of the country, it will still 
be many weeks before the produce section is loaded with ripe, 
seasonal fruit. So now's a good time to look south, to explore those 
odd-looking tropical fruits you've wondered about whenever you've 
spied them on the exotic fruit shelf at the supermarket.

Though scaly cherimoyas, spiky horned melons, and wrinkly 
passionfruit look a little mysterious compared with temperate-zone 
produce, the fruit that's hidden inside the unfamiliar peels offers bright, 
luscious flavor. Eaten plain or added to sauces, salsas, or salads, 
tropicals add zip, and they're a welcome segue into spring.

To get the best taste and texture out of tropical fruits, ripen them at 
room temperature. When eaten out of hand, however, tropical fruits 
taste best slightly chilled, so stow them in the refrigerator for a half an 
hour or so before enjoying them.

Mangos come in many varieties whose 
colors include yellow, red, green, and 
even purple. A mango is ripe and ready 
to eat when it's fragrant, is plump 
around the stem area, and gives slightly 
when pressed. The juicy, taxi-colored 
flesh has a tangy and exotic flavor -- I 
think it's just about the most luscious 
fruit there is. Mangos are great peeled, 
diced, and eaten plain, and they're 
delicious in blender drinks, fruit salads, 
purées, and salsas. Add small chunks of 
mango to a butter sauce to serve with 
fish.

Carambolas (or star fruit) are ripe and 
ready to eat when their ridges begin to 
darken. The flavor is a subtle blend of 
apples and grapes, with a light, citrusy 
tang. Carambola peel is edible, so you 
don't need to remove it, but if you're a 
stickler for presentation, use a sharp paring 
knife or peeler to pare away the dark parts. 
Toss thin slices into fruit salad to add 
whimsy and variety. Try setting a slice into 
the center of a pancake as it cooks in the 
skillet; kids love the surprising shape.

Passionfruit's black, wrinkly skin is an 
indication of ripeness -- the more dimply, 
the better the flavor. Passionfruit is quite 
juicy; when you cut into one, be ready to 
catch every drop. Rather than a fruit 
you'd eat out of hand, passionfruit has 
tasty pulp and juices; these are what 
you're really after. Force the juicy pulp 
through a strainer to separate it from the 
seeds. Whisk passionfruit juice with

honey, canola oil, sesame oil, black pepper, and shallots for a delicious 
dressing for grilled chicken. Passionfruit livens up fruit salads, and its 
edible seeds are peppery and crunchy.

Papayas have smooth green or 
greenish-yellow skin. A mottled, 
spotty look is okay, as long as the 
papaya feels heavy for its size. A ripe 
papaya should give when pressed; it 
should feel a little softer than a 
mango. The flesh of papayas ranges 
from yellow-orange to salmon-toned, 
and it tastes peachy-apricotty, with a 
musky note. Hollow out the dark 
seeds, peel the skin, and enjoy 
papayas in the same way you would 
mangos. Purée papaya and whisk in 
a little Champagne vinegar for a 
light, zippy sauce for grilled fish.

Cherimoyas (or custard apples) are 
ready to eat when they're so soft that 
you could almost poke a hole through 
the (inedible) peel. Cherimoya flesh is 
creamy-textured (hence its alias, 
custard apple), with a pineappley- 
banana-strawberry taste. Eaten plain 
and simple, a cherimoya makes a 
deliciously unusual dessert or snack, so 
enjoy one as you would a slice of melon: 
chill briefly, quarter with a knife, and 
scoop out the flesh with a spoon to work 
around the large, dark, inedible seeds. 

A guava's ripeness is best judged by the 
strength of its sweet, aromatic perfume, 
rather than by feel. The small seeds are 
edible, as is the skin, which can be 
green, white, or even pink -- there are 
many varieties. The flavor of a guava 
can vary from banana-like to more 
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Horned melon tastes more like a 
vegetable than a fruit. It's at peak 
ripeness when it turns golden
-orange and feels about as firm as a 
cucumber. The flesh tastes like 
cucumber, too -- with a tangy-sweet 
note -- so try using it in the same 
way. Make a chilled soup with the 
edible seeds and pulp, and use the 
hollowed-out melon as your soup 
bowl. Try substituting horned melon 
for cucumber in raita, the classic 
Indian yogurt dip. Toss the seeds 
and pulp into fruit salad for visual 
and textural interest and for a 
refreshing, tart note.

Norman Van Aken is the chef-owner of Norman's in 
Coral Gables, Florida. His latest book is Norman's New 
World Cuisine (Random House, 1997).

pineappley. Guava nectar and 
guava jelly are classic condiments in 
savory Caribbean cooking; cooked 
guavas make a delicious base for a 
ham glaze. Or try fresh, ripe guava 
sliced with farmer's cheese for a 
delicious tropical-style breakfast or 
mid-afternoon snack.

"When health is absent 
Wisdom cannot reveal itself, 

Art cannot become manifest, 
Strength cannot be exerted, 

Wealth is useless and 
Reason is powerless." 

- Herophilies, 300 B.C. -
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BOOKS REVIEW

  Uncommon Fruits & Vegetables: 
  A Commonsense Guide

  by Elizabeth Schneider

   Published : June 1998

Arugula, mango, kiwi, Swiss chard, passion fruit, tamarillo, chanterelles--all kinds 
of unusual but delicious food items are covered in this book, along with 400 
recipes for using them. 

          Dictionary of Horticulture
          Volume 1 & 2

          by T.K. Bose, G.G. Maiti,  
              D. Sanyal, M.K. Sadhu

              Published : 2006

In view of the enormous importance of horticultural crops for a healthy life in a 
better environment, an effort was made to write a dictionary of horticulture. The 
major objective of the present endeavour is to provide useful literature in all 
groups of horticultural crops including those grown in warm climate. In 
addition to the morphological characters of many genera and thousands of 
species and cultivars, their uses, cultivation practices of major crops have been 
written keeping in view that a brief write-up may not always serve a useful 
purpose as a guide to production. Apart from the usual importance and priority 
on fruits, vegetables, ornamentals, plantation crops and spices, an emphasis has 
been given on important medicinal and aromatic plants, many species of which 
are of tropical and subtropical origin. The uses and cultivation methods of many 
of these plants have been included.

The book will be published in 10 volumes comprising about 600 pages each, 
with 500 to 600 hundred illustrations in colour. The first three volumes have 
already been printed and the remaining 7 volumes will be printed at regular 
intervals and completed by early 2007. This multi-volume publication is 
expected to augment interest in general horticulture and also to provide useful 
information on various aspects of different groups of horticultural crops, their 
taxonomy, uses and production technology, with emphasis on tropical and 
subtropical plants. 

We can hold back neither the coming of the flowers
nor the downward rush of the stream;

sooner or later, everything comes to its fruition.
- Loy Ching-Yuen -
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