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TFNet holds 4th Board of Trustees meeting in 
Bandung, Indonesia

 

Your Global Partner in Tropical Fruit Development
Newsletter of the International Tropical Fruits Network (TFNet)

Secretary General Abdullah (center) of the Malaysian Ministry of 
Agriculture and Agro-based Industry delivers his opening remarks.

The International Tropical Fruits 
Network (TFNet) held its 4th TFNet 
Board of Trustees meeting in Bandung, 
West Java, Indonesia on 26-28 July 
2011. Secretary General Dato Mohd 
Hashim Abdullah of the Malaysian 
Ministry of Agriculture and Agro-
based Industry (MOA) chaired the 
meeting while Horticulture Director 
General Hassanuddin Ibrahim of the 
Indonesian Ministry of Agriculture  
(ILRI) delivered the welcoming 
address. Delegates who attended 
included the TFNet Board and 
observers from 12 member countries. 

African Indigenous Fruits with 
Potential Health Benefits
by Christian Cangao

 Africa is a treasure trove for medicinal plants found 
nowhere else in the world. Traditional African medicine is 
effective and still remains as the main source of remedies 
for the continent, servicing the needs of up to 80% of the 
population. Though little research and development has 
been done, these plants remain a viable source for the 
development of new drugs and health supplements.

TFNet presented the progress report and future directions of the network while country 
members presented the scenarios of the tropical fruit industry in their country, focusing on issues 
that affect production, marketing, and trade. 

Feature

more on page 7

more on page 8



Page 2 TFNet - Linking People, Technology, and Market

CEO’s corner

 Welcome to the December 2011 issue of the TFNet 
newsletter. After a brief hiatus, the newsletter will now be 
published bimonthly, where the main contents will cover 
the activities of TFNet, articles from members, features on 
less known tropical fruits, recent fruit trade developments, 
plus some research findings. It is widely distributed to 
more than 1,500 recipients from more than 30 countries.

 This issue highlights TFNets Board of Trustees 
meeting held in Bandung, Indonesia in July of this year. 
It also features articles from member countries China 
and Nigeria presented in workshops and conferences  
organized by TFNet.  A less known  fruit, which is relatively 
popular in South East Asia, the santol, is the fruit in focus.

 Welcome and thanks to  TFNet’s recently appointed 
Information Officer, Mr. Christian Anthony Cangao, who 
will be responsible for publishing the newsletters.
 
 TFNet also welcomes contributions from individuals, 
especially from TFNet member countries, associate and 
ordinary members on articles related to production, 
market and consumption of tropical fruits in their region.

 We are blessed to end the year on a high note. In 
light of the season, we wish you a festive holiday and a 
happy new year! We look forward to share a prosperous 
2012 with you!

Tropical fruit net is a bimonthly newsletter published by the 
International Tropical Fruits Network (TFNet).

For more information, contact TFNet at:

INTERNATIONAL TROPICAL FRUITS NETWORK
Box 334, UPM Post Office, 43400 Serdang, Selangor, Malaysia
Tel: (603) 8941 6589
Fax: (603) 8941 6591
Email: info@itfnet.org       Website: www.itfnet.org
Twitter: twitter.com/@TFNet  

TFNet Secretariat

Head Office

Chief Executive Officer
Mr. Yacob Ahmad

Technical Officer
Mr. Palasuberniam Kaliannan

Project Officer
Mr. Chua Piak Chwee

Information Officer
Mr. Christian Anthony T. Cangao

Administrative Officer
Ms. Hariyatul Asni Abdul Rani

Information Technology Officer
Mr. Mohd Khairul Najmi Abdullah

Secretary
Ms. Nahdatul Shaida Zainudin

Guangzhou Office

Technical Officer
Dr. Jin Yan

Economist
Xinjian Chen

Advisor: Yacob Ahmad
Editor: Christian Cangao
Concept/Design: Christian Cangao

Editorial

tropical fruit net

Contributors: 
Chun-yu Li
Gan-jun Yi
Babasola Ayodele Adelaja
A. Ademola Idowu
Ademola Ladele
Palasuberniam Kaliannan
Chua Piak Chwee
Christian Cangao

http://www.itfnet.org/
https://twitter.com/tfnet
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TFNet invites participants to join the 5th 
International Symposium on Tropical and Subtropical 
Fruits to be held in Guangzhou China on the   18-20 
June 2012, jointly organized by the  Fruit Tree Research 
Institute, Guandong Academy of Agricultural Sciences, 
International Tropical Fruits Network (TFNet), 
International Society for Horticultural Sciences, 
Hunan Agricultural University, and Guangdong Fruit 
Association.

The symposium aims to highlight recent 
research and development in production and post-
harvest fruit technologies; discuss current issues on 
consumer demand, market access, and trade; provide 
a forum for information exchange among researchers, 
producers, academicians, traders, policy makers, and 
other stakeholders in the tropical and subtropical 
fruit industry; and establish and strengthen network 
linkages between the researchers, producers, traders, 
policy makers and other stakeholders in the tropical 
and subtropical fruit industry.

Participants are encouraged to contribute to 
the symposium in oral and poster presentations 
under these themes:

• Germplasm diversity and breeding
• Molecular biology and biotechnology
• Production Technology and Physiology
• Postharvest and Processing Technology
• Pest and Disease Management
• Economics, Marketing, and Trade

Interested participants are requested to 
submit a 250-word maximum abstract of their 
study to the Secretariat. Abstracts prepared in MS 
word with Times New Roman font size 12, should 
include the title of the paper, name of author or 
authors, mailing address and email, with content 
specifying the objective of the work, methods 
and procedures followed by summary of results/
conclusion and keywords. Selected papers will be 
published in a special issue of Acta Horticulturae. 
The preferred poster size is 76.2 cm (30 inches) X 
50.8 cm (20 inches). 

Companies and organizations are also invited 
to participate in the exhibit at the hotel foyer.

For more information on the symposium, 
kindly visit www.istsf2012.com

Other Related Events

International Seminar on Agro-tourism (ISAD)
Focus: Agro-tourism development
Date: 6-8 Dec 2011
Venue: Yogyakarta, Indonesia
Website: isad.upnyk.ac.id

2nd All Africa Horticulture Congress
Focus: African horticulture
Date: 8-9 Dec 2011
Venue: Shukuza, South Africa
Website: www.aahc.co.za

SE Regional Fruit and Vegetable Conference
Focus: Fruit and vegetable industry
Date: 5-8 January 2012 
Venue: Georgia, USA
Website: www.seregionalconference.com

55th International Fruit Tree Association 
Conference
Focus: Fruit growing competitiveness in the southern 

hemisphere
Date: 8-11 Jan 2012
Venue: New Hampshire, USA
Website: www.ifruittree.org

The International Symposium on Banana
Focus: Development of banana and plantain production 
Date: 23-26 Jan 2012
Venue: Chiang Mai, Thailand
Website: http://www.royalflora2011.com/2011_en/

the-international-symposium-on-banana

2nd Commercial Farm Africa
Focus: Agri-investment in Africa
Date: 31 Jan-01 Feb 2012 
Venue: Dubai, United Arab Emirates
Website: www.cmtevents.com/aboutevent.

aspx?ev=120103

Foodnews Juice Asia 2012
Focus: Juice supply and demand in Asia
Date: 21-24 May 2012 
Venue: Singapore
Website: juiceasia.agraevents.com

7th International Postharvest Symposium 
(IPS 2012)
Focus: Postharvest for wealth and health
Date: 25-29 June 2012 
Venue: Kuala Lumpur, Malaysia
Website: postharvest2012.mardi.gov.my

http://www.istsf2012.com/
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Feature

Fusarium wilt, caused by fungus Fusarium 
oxysporum f. sp. cubense (or simply Foc), is 
a disease that threatens banana production 
worldwide. From the 1950s to 1960s, Foc race 1 
devastated the Central American and Caribbean 
banana plantations that grew the ‘Gros Michel’ 
variety. This made the farmers switch to the 
Cavendish variety. Since then, Foc has developed 
more resistant strains. Foc race 4 is a virulent strain 
that affects the Cavendish, decreasing the banana 
production area in Taiwan from 50,000 ha to 5,000 
ha in the 1970s.

Management of Fusarium Wilt in Bananas Intercroppped 
with Chinese Leeks

based on a presentation by Chun-yu Li* and Gan-jun Yi* in the workshop on 
Integrated Approaches in Banana Disease Management in Serdang, Malaysia, 22 Mar 2011

Foc has virtually spread to every continent 
in the world. In China, the disease destroyed the 
banana industry in the Chinese mainland, including 
Guangdong, Hainan, Guangxi, Fujian and Yunnan. 
In the delta of the Pearl River, the presence of the 
fungus ranges between 10 to 40 percent of the land 
area, with individual plantations reaching up to 
90%. Due to the disease, many banana plantations 
were abandoned.

The pathogen infects banana roots and stems 
by colonizing the xylem vessels and preventing 
the flow of nutrients. This causes a reddish-brown 
discoloration of the rhizome and stems. The leaves 

of the plants eventually become bright yellow 
before they wilt and shed. The banana plants often 
die before they can produce fruit, reducing yield. 
Since Foc can survive in soil for decades, plants can 
only be grown in soil free of the pathogen.

In 1997, all banana trees in a Chinese farm 
showed visible symptoms of Foc infection except 
for a small group of plants. The healthy banana 
trees were planted next to a patch of Chinese leek 
(Allium tuberosum) that has been grown for two or 
three years. After that, farmers planted bananas in 
Chinese leek fields and met success. The Chinese 
leek-banana rotation system was gradually accepted 
by more and more farmers.

*Banana research center, Fruit Tree Research Institute, 
Guangdong Academy of Agriculture Science, China

Inhibitory effects of Chinese leek-banana rotation 
system on Fusarium wilt from 2007-2009

On the first year of field studies, banana 
plants intercropped with Chinese leeks are 
30 times less likely to develop Fusarium Wilt. 
The disease is also 30 times less severe.
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Field studies

Field studies were conducted in the Panyu 
area of Guandong, China. The area was chosen 
because of its severe infection of Foc. Panyu has 
a southern subtropical marine monsoon climate 
and an annual precipitation is about 1900mm, 
and a mean annual temperature of 21.6 C. 

The three-year study yielded positive 
results. The incidence of the disease is found to 
be nearly 30 times less in bananas trees planted 
with Chinese leeks on the first year, 13 times less 
on the second year, and 8.6 times less on the third 
year. Likewise, the disease is 30 times less severe 
in plants with the Chinese leeks on the first year, 
17 times on the second year, and about 11 times 
on the third year. The yield produced was about 
twice more in the bananas planted with Chinese 
leeks on the first year, 36% more on the second 
year, and about 50% more on the third year.

Greenhouse study

Two sets of greenhouse experiments were 
done to test the effect of Foc spores on potted 
banana seedlings. For the first experiment, 
20,000 spores were inoculated per peat and the 
plants were observed for 60 days. For the Baxi 
variety, disease incidence reduced by 70% and 
severity index by 86.9% for seedlings treated 
with Chinese leek leaves. For the Guangfen No. 
1 variety, disease incidence reduced by 76.7% 
and disease severity index reduced by 93.4%.

In the second greenhouse experiment, 5,000 
Foc spores were inoculated per peat and the 
plants were observed for 150 days. For the Baxi 
variety, disease incidence reduced by 58.6% and 
disease severity index reduced by 61.82% for 
seedlings treated with Chinese leek leaves. For 
the Guangfen No. 1 variety, disease incidence 
reduced by 79.7% and disease severity index 
reduced by 80.67%.
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Laboratory Anti-fungal Experiment

The growth of Foc mycelium, or the vegetative 
part of the fungus, was observed on petri dishes. A 
solution containing different amounts of Chinese leek 
extract was applied to each dish and was allowed to 
incubate for 7 days. The test was replicated 6 times 
and the Foc was completely suppressed with the 15.0% 
Chinese leek solution.

When exposed and examined with a fluorescence 
microscope, different parts of the fungus showed 
signs of inflammation, inflation, abnormalities, and 
malformations.

Under the electron microscope, Foc cell structure 
showed signs of plasmolysis, flaking of cell wall, 
shrinking of cytoplasm, and decomposition of cell 
structure.

Proliferation of Foc spores were also observed 
under fluorescent and visible light. At 10% extract 
of the Chinese leek leaves, Foc spores were nearly 
completely suppressed.

Control 2.5% Chinese leek extract 5.0% Chinese leek extract

7.5% Chinese leek extract 10.0% Chinese leek extract 15.0% Chinese leek extract

Foc spores under flourescent light

Foc spores treated with 10% Chinese 
Leek leaf extract.
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Most countries are still lacking 
expertise and proper infrastructure 
that would improve post harvest 
management and quality assurance. 
There are also existing constraints 
in the marketing and international 
trade of tropical fruits due to sanitary 
and phytosanitary regulations, 
pests risks, and minimum residual 
levels (MRL) imposed by importing 
countries. Another prevailing issue 
is the disproportionate nature of the 
tropical fruit value chain system that 
affects smallholders’ income and their 
access to the market. These issues are 
essential in creating future project 
proposals.

Some notable presentations 
include Frank Lam’s discussion of 
the scope, function, and programs 
of the Inter-American Institute 
for Cooperation on Agriculturre 
(IICA). IICA can assist in promoting 
the expansion of TFNet in Latin 
America. Michael Hermann, Global 
Coordinator of Crops for the Future, 

TFNet holds 4th Board of Trustees...(continued from page 1)

also discussed the focus of Crops for the Future (CFF) and the 
use of Geographical Indication as a poverty alleviation strategy 
for tropical fruit smallholders. 

Delegates of the meeting then traveled to Cirebon, West 
Java to visit a smallholder group mango growing area and a 
mango collection and packaging export center operated by a 
young entrepreneur.

Delegates who attended the BOT Meeting

Field Trip to Mango Growing Area in Cirebon 
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African Indigenous Fruits with Potential Health Benefits
(...continued from page 1)

 Though Western media usually depicts Africa as a dry and arid land, it has a wide range 
of ecosystems including mangrove swamps, savannahs, and rainforests. While rainforests and 
swamps are abundant with medicinal plants, dry places like savannahs and deserts contain fruit-
bearing trees that are packed with nutrients and therapeutic value. 

Fruits from these trees can be classified as “superfruits”. Though originally a marketing 
term used in the food and beverage industry, the term now describes fruits with both high 
levels of nutrients and anti-oxidants that help fight certain diseases and ailments. Some known 
examples include blackcurrants, blackberries, cranberries, and pomegranates. While African 
fruits contain the same properties, they are not that well-researched due to the dismissive nature 
of some scientists, magnified by colonial suppression, religion inhibitions, lack of political will. 
Nonetheless, they have the potential to be the source of revolutionary remedies.

Feature

1. Baobab Fruit 
    (Adansonia digitata)

Perhaps the most iconic African tree, the 
baobab has been featured in the west as gigantic 
trees in the novella ‘The Little Prince’ by Antoine 
de Saint-Exupery and as the Tree of Life in 
Disney’s ‘The Lion King’. Both representations 
are rooted in real-life perceptions of the baobab. 
At 20m tall, it towers above most vegetation 
in the African savannah and can be seen miles 
away. It is also considered as the tree of life 

since it provides shelter, food, and water to nearby 
inhabitants. Most parts of the tree can be utilized: the 
cork-like bark is a fire-resistant material used make 
clothes and rope, the leaves are used for condiments 
and herbal medicine, and the hollow mature trunks 
can store water or be used as shelter. More importantly, 
the fruit is edible and highly nutritious.

The baobab fruit has 3 times more Vitamin C than 
oranges, 50% more calcium than spinach, and is high 
in antioxidants. The fruits are filled with pulp that 
dries and hardens, resembling dry bread. This earned 
it the moniker ‘monkey bread’. The pulp is usually 
tart and citrusy but can be eaten raw. Traditionally, it 
dissolved in milk or water and sugar or mixed with 
corn meal or cassava.

The fruit is traditionally used to treat fever, 
diarrhea, dysentery, haemoptysis, small pox, and 
measles. When mixed with honey, it is used as a 
cough syrup. Arabic sailors carry the fruit in ships to 
prevent scurvy.

Some experiments on rats demonstrated 

by Christian Cangao
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anti-inflammatory and pain-killing effects, 
reduced oedemas from formalin, and decreased 
temperature from fever. Other tests indicate that 
the baobab pulp can be even used to treat sickle-
celled anemia. The traditional drink is about as 
effective as the WHO solution in treating diarrhea.

Western interest on the fruit grew when the 
European Union approved the import of baobab 
pulp in 2008. Come 2009, the US Food and Drug 
Administration approved the safety of consuming 

the fruit. This regulation opened opportunities for 
health companies to create nutritional supplements 
containing the pulp. The Baobab Fruit Company, 
formed in Italy in 2001, was the first to sell 
unpatented dietary supplements, skin creams, 
and tonics made from the pulp. The products are 
mainly sold in Italy but are also exported to other 
countries.

2. African Oil Bean 
    (Pentaclethra macrophylla)

Like the baobab, the African oil bean tree has 
multiple uses. As a leguminous tree, it is planted 
by farmers to improve condition of the soil and is 
beneficial for agroforestry areas. The soft wood is 
ideal for carvings, fencing and charcoal. The bark 
and leaves are crushed and  used in liniments, 
poultices, and remedies for convulsion, itching, 
lactogenicity, wound, and diarrhea.  When burned 
to ash, the pods are used as dye and salt substitute. 
Finally, the seeds are a source of oil.

The seed in the pod is edible and is eaten as 
a fruit. Traditionally, it is prepared as a fermented 
snack called ‘ugba’. The seeds are composed of up 
to 44% protein with all 20 essential amino acids, 
which are ideal substitutes for areas with limited 
meat supply. The seeds also contain essential 
fatty acids and minerals like magnesium, iron, 
manganese, copper, phosphorous, and calcium. 
However, fermentation decreases the minerals 
found in the seed.

African oil bean seeds contain saponins or 
phytochemicals that can reduce cholesterol levels. 
Findings in a study done in Nigeria suggest that 
patients who regularly eat ugba had reduced 
risks of cancer and tobacco-related diseases. In 
a separate study, the oil extract is found to be 

an effective treatment for diarrhea. The seed can 
also treat anemia since it increases the amount of 
hemoglobin.

Some studies show that certain seeds contain 
traces of paucine, a poisonous alkaloid and 
caffeoylputrescine, a growth depressant. Bacteria 
and mold are also found to grow on the surface of 
the seeds, which can be killed by proper washing 
and cooking.



3. Kola Nut 
     (Cola sp.)

It is a little known fact that carbonated 
cola beverages are flavored by the humble kola 
nut from Africa. The nut is an ideal ingredient 
for the beverage because of high amounts of 
caffeine. Although artificial flavorings have been 
produced, niche producers use it to satisfy the 
increased demand for products with organic and 
natural ingredients.

The nut also contains theobromine, the 
same diuretic substance found in cocoa and tea. 
Other nutrients in the kola nut include tannins, 
phenolics, phlobapens, protein, thiamine, 
riboflavin, and niacin.

With it high caffeine content, locals chew 
the kola nut to diminish hunger and fatigue. 
The caffeine can also expand the bronchial air 
passages and is used to treat whooping cough 
and asthma. It can also treat migraine because 
caffeine and theobromine increase blood flow in 
the brain, carrying more oxygen and nutrients. 

Locals also chew the nuts before a meal because it can 
aid digestion by stimulating the production of gastric 
acid.

Because it is a stimulant, the kola nut should 
be used with caution. One, it may have undesirable 
effects with certain medication. Like any product 
with high caffeine, it is not advisable for people 
suffering from insomnia, anxiety problems or ulcer. 
In a research conducted on cats, habitual chewing of 
kola nut may also cause abnormal heart readings. 

Cola pachicarpa
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4. Prekese 
    (Tetrapleura tetraptera)

The wealth of prekese as a medicinal plant has 
been embedded in local and tradition in Nigeria 
and neighboring parts of Africa for centuries. 
The therapeutic properties of the plant has been 
documented since 1948 and authenticated in 
laboratory and field experiments.

The fruit is conventionally used as spice and 
as a natural multivitamins. It is rich in protein, 
lipids, potassium, iron, magnesium, phosphorous, 
and vitamin C. In Nigeria, it is cooked in soup 
and fed to mothers to prevent post-partum 
contraction. In Ghana, prekese has been used to 
flavor softdrinks. The drink has been approved 
by the Food and Drugs board, and is marketed 
to reduce hypertension, decrease the severity of 
asthma attacks, and promote blood flow.

Studies indicate that prekese extract reduces 
the risk of certain types of ulcer. It can also inhibit 
the growth of bacteria. Dried fruits have been 

powdered and combined in soap bases to include 
anti-microbial properties. Moreover, the fruit extract 
can reduce convulsions with its ability to slow down 
the central nervous system. 

5. White Star Apple 
(Chrysophyllum albidum)

Immortalized in the Nigerian stamps series, the 
white star apple can be found seasonally in low-land 
rainforests. The bark of the tree is traditionally used 
to treat yellow fever and malaria, while the leaf can 
treat wounds, stomachache, and diarrhea. The seeds 
are also used to treat vaginal and skin infections in 
Nigeria. 

The fruit contains more vitamin C than guava or 
orange. They are also an excellent source of calcium, 
potassium, phosphorous, magnesium, tannins, 
flavonoids, terpenoids, and phytochemicals. While 
they are regularly consumed as a snack, recent 
studies indicate that it has properties that can be 
used to lower blood sugar and cholesterol prevent 
and treat heart diseases. 
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6. African Mango 
    (Irvingia gabonensis)

The African mango recently garnered a lot 
of Hollywood hype when Oprah featured the 
fruit on her show as an effective supplement 
for weight loss. Since then, companies have 
capitalized the impetus and marketed products 
that contain African mangoes.

While the fruit itself is fairly nutritious, the 
slimming properties come from the seeds. The 
fruit contains calcium, phosphorous, iron, and 
vitamin C. Compared to the fruit, the seeds have 
six times more calcium, about twice more iron, 
and additional thiamin, riboflavin, and niacin. 
The seeds also have a high fiber content that aid 
in removing cholesterol from the body. 

A study was published in the journal 
of Lipids in Health and Disease (2008) that 
evaluated the effects of African mango seed 
capsules on weight loss in overweight and obese 
human subjects. The subjects were divided into 

two groups, one was taking a placebo. After the tests, 
the group who took the African mango capsules lost 
an average of 5.26% of their body weight, more than 
4% from the placebo. In a separate study published in 
the same journal, subjects who took pills that contain 
African mango and Veldt grape extracts lost more 
weight than those who took Veldt grape pills alone.

It has been found that the African mango extract 
increases adiponectin, PPAR gamma, glycerol-3 
phosphate dehydrogenase and leptin in the body. 
These substances boost our body’s metabolism and in 
turn, help burn fat. However, it can also cause certain 
side effects like insomnia and headache.
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Fruit of the Month

Santol: 
A closer look at the 
‘underdog’ of fruits

Known for its rich, sweet, tart, and creamy taste, santol is commonly consumed in 
the Philippines and Thailand. It is mostly eaten fresh – one has to suck on the thick flesh 
covering the seed to get the flavor. However, the fruit’s real potential lies in processing of its 
thick pulp to export-quality candy, jam, jelly, or chutney. It also has inherent medical uses 
and has been found to be a possible cure for cancer.

Santol (Sandoricum koetjape Merr.), together 
with Langsat, is one of the only two edible fruits 
in the family Meliaceae. It is a native to former 
Indochina and Malaysia and is now found in most 
tropical countries across Asia. There are 7 species 
under the genus in India and Malaysia while 2 are 
in the Philippines. In the western hemisphere, a few 
specimens have survived in Honduras, Costa Rica, 
and the American states of Florida, Miami, and 
Hawaii. Other territories remain undocumented. 

Plant Description

The santol is a medium to large-sized tree that 
grows vigorously to 15-25m, branched close to the 
ground and buttressed when old. Trunks can reach 
a diameter of 80cm or more. Soft hair grows on 
leaves and young branches. The tree is evergreen 
but can be considered partly deciduous since it 
periodically drops all of its leaves at a single time. 

The compound leaves, with 3 leaflets, are 
alternately arranged in a spiral pattern around 
the shoot. They grow up to 20-25cm long, elliptic 
to oblong-ovate in shape, pointed at the tip and 
rounded at the base. The leaves are light-green 
when young, dark green when mature, and red  
or yellow when about to fall. The upper surface is 
shiny but dull and hairless underneath.

The flowers of the santol are branched in a 
cluster (called panicle) and form near the shoots. 
Each panicle is about 15-30cm in length while 
individual flowers are 1.3cm wide and 1.0cm long. 
The 5-petalled flower has a mild scent and its color 
varies from shades of green, white, and yellow.

Technically a capsule, the fruit is round to 
oblate in shape and flattened at the base. It is green 
when immature and turns yellow to golden with 
occasional blushes of pink upon ripening.  The 
outer covering is thick, tough, and leathery pericarp 
or edible pulp that contains a milky edible sap. The 
inner fleshy portion consists of a white, translucent, 
somewhat fibrous, and juicy pulp that adheres to 
the seed. When eaten raw, the pericarp is sour and 
mildly acrid while the fleshy pulp at sweet and 
slightly tart. Each fruit contains 3-5 inedible seeds 
that can be up to 3cm long that contains an embryo 
of 2 cotyledons.

Varieties

The leaves of santol change to either red or 
yellow as it gets old, which determines plant variety. 
The leaves and the pinkish-yellow panicles of the 
Yellow variety are about 15cm long. The fruit has 
a thin rind and the fleshy pulp is 0.6-1.25cm thick 
around the seeds. On the other hand, the leaves 

by Christian Cangao
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and the light green panicles of the Red variety are 
about 30cm long. The fruit has a thick rind of about 
1.25cm and the fleshy pulp around the seed varies. 
The fruit of the Red variety always falls when ripe. 
In 1958, Philippine researchers documented a santol 
tree whose fruits remain green even when ripe. The 
fruit produced are strongly sour. 

Soil and Climate

The santol can thrive in any kind of soil, provided 
it is well-drained. The tree has been documented to 
grow well in Florida in acidic sandy soil. However, 
it grows best in very loose and deep soil with plenty 
of organic matter. 

The tree is very hardy and grows vigorously in 
both dry and humid regions of the tropics. However, 
it does not grow well on areas 1,000m above sea 
level. It grows best if rainfall is well-distributed.

Propagation

There are many ways to propagate santol: 
seeds, inarching, marcotting, grafting, and budding. 
Using seeds is not recommended because there’s 
a high likelihood that the plant will yield sour 
fruits. Inarching is the easiest method of asexual 
propagation but is seldom used. Marcotting is also 
not recommended since it takes 5-6 months before 
the marcot can be removed from the mother plant.

Grafting is the most reliable method for large 
scale propagation of outstanding trees. Seedling 
rootstocks should be about 1-2 years old, with 
stems having a diameter of a pencil. The budsticks 
should be about the same size as the rootstock and 
should from superior and healthy trees. The leaves 
of the budstick should be removed 1 week before 
grafting. New shoots are expected to grow 3-4 
weeks after grafting. 

Meanwhile, budding is the most rapid method 
of asexual propagation for santol since almost all 
buds of the mother plant can be used. The rootstock 
should be around the same age as the branch that 
contains the bud that will be used. The buds are cut 
to about 3.5-4.0cm long. Budding is successful after 
1 week.

Culture

Planting may be done in any month in areas 
with irrigation. If an irrigation system is not 
present, it is recommended to plant at the start of 
the rainy season. Seedlings are expected to grow 
fast and should be planted 12-14m apart. However, 
asexually propagated plants can be planted at 
8-10m apart. 

Before planting, it is a good practice to remove 
old leaves and prune the mature ones to half of 
their size. This will prevent water from transpiring 

Vernacular names for Santol

Scientific name: Sandoricum koetjape Merr.

Cambodia: kôm piing riëch
Indonesia: sentul, kecapi, ketuat
Laos: toongz
Malaysia:  sentul
Myanmar: thi’ tou
Philippines: santol
Singapore: sentol
Thailand: kra thon, sa thon, ma, tong
Vietnam: sau, faux magoustanier
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out of the plant. During the first 2-3 years, the trees 
should be pruned to develop more branches. Once 
the tree starts bearing fruit, pruning should only be 
done to remove interlacing branches and diseased 
shoots.

An area with a radius of 50cm from the plant 
must always be kept weed-free to minimize 
competition for water and nutrients. Weeds can 
also be controlled by planting small crops in 
between the plants. Various small crops can be 
planted while the trees are young. But as the tree 
matures, intercrops should be limited to legumes 
that fixate nitrogen.

There is no available information on the 
specific nutritional requirements of santol but it 
can be assumed that certain fertilizers can promote 
growth and fruit production. During the first year, 
100-200g of ammonium sulfate can be applied 
a month after planting and reapplied every 6 
months. Once it starts to bear fruit, 500g of complete 
fertilizer may be used per application. Full-grown 
trees may require up to 2kg per application.

Pest Control

The most serious pest of santol are gall-forming 
mites. Galls are abnormal outgrowths that form 
on the leaves as a reaction to the mite infestation. 
If infected while the plant is young, growth may 
be severely inhibited. This can also affect fruit 
production. Infected plants have documented to 
produce smaller fruits. Infected trees should be 
sprayed with pesticide when new shoots are about 
to emerge. Fallen leaves should also be collected 
and burned. 

The Caribbean fruit fly (Anastrepha suspensa) 
causes freckle-like blemishes on the surface of the 
fruit. While this does not penetrate the rind, the 
fruit looks unsightly on the outside and may not 
seem apt for consumption.

Other insect pests include root grubs, termites, 
twig borers, beetles, cutworms, mealy bugs, and 
aphids. Fungi such as Corticium salmonicolor and 
Phytophthora phaseoli produce wilting and blight 
on leaves, twigs, and branches.

Harvesting

Trees bear fruit within 5-7 years is sexually 
propagated and in a much shorter time if asexually 
propagated. They flower between February to 
March and the fruits can be harvested by June 
to October. Fully ripe fruits are yellow to golden 
brown. They should be allowed to fully ripen on the 
tree. While full no formal yield record is available, 
the Yellow variety may produce up to 2,400 fruits.

Food Value

Fruits are usually eaten fresh. It is fairly 
nutritious, containing a high amount of ascorbic 
acid, and a decent amount of carbohydrates, iron, 
and vitamins. 

To consume fresh, the seeds of fresh fruits are 
sucked like a lollipop. Medical practitioners warn 
consumers to refrain from swallowing the seed 
as this can get stuck and have to be removed by 
surgery. The rind can also be eaten fresh and is 
normally dipped in salt or other spices.

In India, it is eaten with spices. The rind is 
made into jam and jelly. Young fruits are candied in 
Malaysia. In the Philippines, the fruits are peeled 
chemically. First, the seeds are removed and the rind 

 

Food Value per 100g of Edible Pulp 
 
 Yellow Type Red Type 

Moisture 87.0 g 83.07-
85.50 % 

Protein 0.118 g 0.89 % 
Carbohydrates  11.43 % 
Fat 0.10 g 1.43 % 
Fiber 0.1 g 2.30 % 
Ash 0.31 g 0.65-0.88 % 
Calcium 4.3 mg 0.01 % 
Phosphorus 17.4 mg 0.03 % 
Iron 0.42 mg 0.002 % 
Carotene 0.003 mg  
Thiamine 0.045 mg 0.037 mg 
Niacin 0.741 mg 0.016 mg 
Ascorbic Acid 86.0 mg 0.78 mg 
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is boiled with sugar. They are preserved in syrup or 
processed to marmalade for export. Overripe fruits 
are fermented with rice to make an alcoholic drink. 
The rind is also used for dishes in several cultures.

Other Uses

The big canopy makes the santol an excellent 
shade tree. In the Philippines, it is planted as an 
ornamental tree in home gardens. The bark is also 
used in the Philippines to tan fishing lines.

 The wood can be used for lumber. It is reddish 
brown when dry, fairly hard, moderately heavy, 
close-grained, and polishes well. However, it is not 
durable when exposed to moisture and it is also 
subject to borers. On the other hand, it is easy to saw 
and work and is plentiful in some areas. If seasoned 
correctly, it can be used for light construction, boats, 
furniture, utensils, and carvings. When burned, the 
wood releases an aromatic scent.

Different parts of the tree also have medicinal 
uses. In Europe, the preserved pulp is used as 
astringent and crushed leaves are used as poultice 
for treating rashes. In Java, the root is dried, crushed, 
and mixed with the bark of Carapa obovata Blume 
is used to treat vaginal infection such as Leucorrhea. 
The Philippines, the root and the bark is used as 
remedy for diarrhea and dysentery. The powdered 
bark is also used to purge ringworms and added 
to potions drunk by women after childbirth. Fresh 
leaves are also boiled and added to baths to reduce 
fever.

The many ways of opening a santol

1. If you want to simply suck at the sweet 
fleshy seed, place the fruit in between your 
palms, place your hands in between your 
legs, and squeeze until the fruit cracks. 

2. If you want to eat the rind, simpy use a 
knife to peel the skin and leave several cuts 
on the rind to make the sap “bleed” out. 
Wash the fruit under running water to remove 
the sap. Dry it and dip in salt and preferred 
spices to taste. 

3. Hold the fruit with the stem-end downward. 
Take a sharp knife and cut around the middle 
to remove the rind. Lift the top half. Remove the 
fleshy segments with a fork.

4. For processing. Dip the fruits in boiling water 
for 2 minutes. Add lye and continue to boil for 
5 minutes. Subsequent washing in cool water 
removes the skin.

In a study done in Okoyama University and 
Kyoto Prefectural University of Medicine, the 
extract from the santol bark was found to be a 
promising cancer chemo-preventive agent. The 
active compound called triterpenoid significantly 
delayed the growth of tumors in two-stage mouse 
skin. In a separate study done in the University of 
Illinois, the compound found in santol was cytotoxic 
to a variety of human cancer cells. Several studies 
have also been conducted in Japan and India on the 
possible medicinal uses of extracts from the santol 
tree.
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Caution! Never swallow the seeds.

One of the joys of eating santol is sucking on the seeds. People like to play with it in their mouths long after the taste 
is gone. Like any bubblegum, one may forgot what’s in his mouth and accidentally swallow the seed. This, however, 
may have serious repercussions. 

In several medical cases in the Philippines and Thailand, the seeds had to be surgically removed because they got stuck 
in the intestine. The large number of these cases occurs in children. In an extreme case in Manila, the sharp edge of 
the seed caused several perforations in the patient’s large intestine. Worse, the patient eventually died from the toxins 
that came from her ruptured intestine. The incidence was increasing that several doctors published a paper and started 
a campaign against swallowing santol seeds. 

So remember to spit and never swallow. It may cost you your life! 

Santol Recipes

Ingredients
500g chopped santol rind
100g fresh prawns
2 cups coconut milk
1 tbsp shrimp paste
2 stems of lemongrass
1 small onion, chopped

5 cloves of garlic, crushed
1 finger of ginger, chopped
Chili paste 
Salt and pepper to taste
Shortening

Instructions
1. Chop the santol rind and soak it in water for 3 hours. Drain and press to remove excess liquid.
2. Sauté garlic, onion, and ginger in desired shortening. 
3. Add santol rind, shrimp paste, and desired amount of chili paste, salt, and pepper.
4. Add coconut milk and bring it to a boil. Add lemongrass. Keep stirring to avoid curdling. 
5. When the coconut milk becomes oily, add prawns and cook for 5 minutes.

Spicy Santol and Prawns in Coconut Milk

Dulce de Santol

Ingredients
2kg fresh santol
Sugar

Instructions
1. Peel the santol fruit to remove the outer covering. 
Place in a bowl. Dredge the fruit with sugar using 
your hands. Place in the fridge for 24 hours. Cover 
bowl with plastic wrap.
2. After 24 hours, remove the bowl from the fridge. 
Cut the fruit to 3-4 sections.
3. Place in pot. Add 1 cup of water and 1 cup of 
sugar. Boil for 2 ½ hours.
4. Refrigerate before serving.

by Marketman from www.marketmanila.com

by Lori from dessertcomesfirst.com
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Member Profile
Crops for the Future

Crops for the Future is an organization 
dedicated to the support, collection, synthesis, and 
promotion of neglected and underutilized 
plant species for the benefit of the poor 
and the environment. It evolved from the 
International Centre for Underutilised 
Crops and the Global Facilitation Unit for 
Underutilized Species. 

Hunger and malnutrition are still prevalent 
in Africa and South Asia. Combined with diet-
related diseases, the world needs new approaches 
to food and nutrition security. Trade globalization 
and modernization have favored a few major food 
crops that dominate international agricultural 
production, processing, and commerce. A number 
of food species fallen into disuse and are replaced 
by the major crops. Worse, by-products of the 
neglected species like fibre, medicine, fodder, 
or construction material are affected. Sketchy 
information and a poor knowledge base about 
neglected and underutilized crops limit their 
potential to create more livelihoods. Unfavorable 
policies also hamper the wider use of these plants 
and plant-products, creating barriers for producers 
to access markets. 

The strength of neglected and underused 
plant species is their significant contribution for 
a richer economic, social and cultural diversity. 
Many have the potential to play a more important 
role in sustaining livelihood, and enhancing the 
health and stability of ecosystems. In addition, 
agrobiodiversity increases the options for 
adaptation and mitigation of climate changes.

Crops for the future helps provide an enabling 
environment for researchers and experts to address 
the increasing international call for the better use 
of neglected resources for future generations. 
Specifically, Crops for the Future aims to:

1. Enhance production and consumption of 
neglected/underutilized crops.

2. Increase income for producers through better 
marketing and post-harvest treatments.

3. Improve the nutritional status of the society 
through higher consumption of neglected/
underutilized crops.

4. Increase resilience to change and shocks 
through diversified production and 
improved production systems.

Strategic Objectives and Activities

1. Increase the knowledge base for neglected/
underutilized crops, especially in the areas of 
sustained market access, nutritional security, and 
health and climate change.

Programs:
a. Leading the Coalition to Diversify Income 

through Underused Crops
• Collaboration with community and 

research partners in India and Vietnam.
• Scaling up research findings.
• Integrated approach to processing and 

marketing of niche crops.
b. Research collaboration with University of 

Nottingham Malaysia Campus

2. Advocate a favorable policy environment to 
promote the use of neglected/underutilized crops.

Programs:
a. Continued engagement in the revision of 

EU Novel Food Regulation.
b. Close collaboration with Biodiversity 

International in governance bodies such as 
the Treaty for Plant Genetic Resources.

Crops for the Future is an associate member 
of TFNet since August 2007.
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3. Increase awareness on the potential and 
contributions of neglected/underutilized crops 
for livelihoods and well-being.

Programs:
a. Dynamic news service and information 

portal at our website: www.
cropsforthefuture.org

b. Production of information materials and 
scientific publications.

c. Participation in international events and 
fairs.

4. Strengthen the capacity in relevant sectors 
at different levels.

a. Providing support to expert consultation 
and training workshop “Crops for the 
Future in the Pacific”.

b. Providing support to participants at the 
All African Horticulture Congress.

c. Collaboration with Wageningen 
University in development of training 
components on niche crop management.

The organization is registered in the 
United Kingdom. It is hosted by Biodiversity 
International in Malaysia to retain a “Southern” 
focus. It has a small Board of Directors with 
individuals selected on merit. Likewise, a lean 
staff structure for the secretariat is implemented 
to ensure that most funds are used for operations. 

Partnerships

Crops for the Future builds upon an 
extensive existing network of partners, including 
international and national research institutes, 
development NGOs, intergovernmental 
organizations, and advanced research 
institutes. Current consortium partners 
Biodiversity International and University of 
Nottingham Malaysia Campus provides links 
to the (Consultative Group on International 
Agricultural Research) CGIAR, academia, and 
the private sector. Crops for the Future also works 
with networks such as International Tropical 
Fruits Network, Global Horticulture Initiative, 
Global Forum for Agricultural Research, Asia-
Pacific Association of Advanced Research 
Institutes, Forum for Agricultural Research in 
Africa, International Society for Horticultural 
Sciences, and others. Staff members of the 
organization are also chairing various working 
groups and discussion fora. 

Contact information
Website: www.cropsforthefuture.org
P.O. Box 236, UPM Post Office 
43400 Serdang Darul Ehsan, Malaysia
Tel: +603 8942 3891
Fax: +603 8948 7655

or contact Michael Hermann:
m.hermann@cropsforthefuture.org

http://www.cropsforthefuture.org/
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Fruit Trade

published in Bernama

JOHOR BAHARU, Nov 28 (Bernama) -- 
Malaysia exported 1,200 metric tonnes of “MD2” 
species pineapple worth US$9 million last year, 
Agriculture and Agro-based Industries Minister 
Datuk Seri Noh Omar said Monday.

He said agriculture-based companies should 
plant the pineapple, also known as “Dinar 
Pineapple”, as the fruit has vast growth potential 
and high demand, particularly from Middle East 
countries.

“Besides Middle East, we also export the 
fruit to Europe. We also have received requests to 
supply to Australia,” he said.

The demand for the pineapple is expected to 
soar if the government’s negotiations with China 
to make the fruit yet another export product to 
that country after durian materialise, he told 
reporters after launching planting of the MD2 
pineapples by Kulim Malaysia Berhad (KULIM) 
in Ulu Tiram Estate.

However, the MD2 pineapple is planted 
in only 14,164 hectares to date, of which, 8,094 
hectares are in Johor, while the rest are scattered 
in other states.

“To meet the high export demand, we need 
to plant the fruit in at least 18,210.85 hectares,” he 
said.

To increase MD2 pineapple cultivation, Noh 
said the Malaysian Pineapple Industry Board and 
the East Coast Economic Region Development 
Council have acquired 2,023.43 hectares in 
Rompin.

Noh said the board had also applied for 
2,023.43 hectares in Endau, near Mersing, from 
the Johor Government.

As MD2 pineapple shoots are costly, the 
minister suggested agro-based firms to sign 
contracts with pineapple smallholders to produce 
the shoots, thus helping them to reap the economic 
spinoffs from the booming pineapple industry, 
besides increasing MD2 pineapple production.

Noh also advised existing pineapple 
smallholders to switch their crop to MD2 species 
in the new planting season given the 30 to 40 per 
cent higher price from other pineapple varieties.

Meanwhile, KULIM, through its wholly-
owned subsidiary, Johor Tropical Products Sdn 
Bhd, which has been buying MD2 shoots from 
the Philippines, each costing RM2, since 2008, has 
planted the shoots in the 150-hectare Ulu Tiram 
Estate.

The company, which has started shifting 
from oil palm to pineapple planting, is inviting 
interested parties to join in as smart partners or 
under contract farming to strengthen the MD2 
pineapple industry.

The company aims to expand the hectarage 
under MD2 pineapple cover to 1,000 hectares.

Click here for the source.

Malaysia Exported US$9 Million Worth MD2 Pineapples, 
Says Noh Omar

http://www.bernama.com/bernama/v5/newsindex.php?id=630304
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Your Global Partner in Tropical Fruit Development
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International Tropical Fruits Network (TFNet)

The International Tropical Fruits Network (TFNet) is a global network that promotes sustainable 
development of the tropical fruit industry set up under the auspices of the Food and Agriculture 
Organization of the United Nations. TFNet is a fast-growing network with members from more 
than 30 countries.

Membership benefits include:
•	 Sharing information, expertise, and technologies.
•	 Participation in conferences and seminars.
•	Market development and trade promotion.
•	Human resource development.
•	 Participation in collaborative projects or studies.
•	Assistance in implementation and harmonization of international regulations.

For more information on membership, kindly visit www.itfnet.org or email yacob@itfnet.org.

http://www.itfnet.org/

