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ABSTRACT

A study was conducted to compare yield of some fruit variables of Ghana and Nigeria
coconuts. The main objective was to compare coconut oil yield between Nigeria and
Ghana coconut types. The experiment also evaluated five key variables namely, weight
of coconut, water, shell, copra and oil content. Standard pressing method was applied and,
in the process, shell and copra were extracted, blended, sieved before oil was finally
extracted through heating. The data collected were analyzed using T-test at 5% level of
significance. The results shows that coconut and shell were significantly different with
Nigeria coconut producing higher values of 557g and 400g in copra and shell variables
respectively. The other variables did not differ between the coconut types. Furthermore,
Nigerian coconut had a higher value of crude protein and oil whereas Ghana coconut
surpassed Nigeria coconut in all other variables. In conclusion, Nigeria coconut was
better (p<_ 0.05) than Ghana coconut, shell and copra variables whereas all other

variables were similar.



CHAPTER ONE

INTRODUCTION
The coconut tree (Cocos nucifera) belongs to palm tree family (4recaceae). They are

ubiquitous in coastal tropical regions and are a cultural icon of the tropics.

The term “coconut” can refer to the whole palm, seed or drupe. Coconut originated in the

India-Indonesia region.

Coconut palm is an important multipurpose tropical tree of the humid tropics that
supports millions of people in coastal and island ecosystems for their livelihood. It has
been traditionally used for its oil, and varied products like the copra, water, husk, fiber

and leaves.

Coconut oil is an edible oil derived from the kernel or milk of the coconut palm fruit.
Coconut oil is a white solid fat below 25°C and a clear thin liquid oil at higher
temperatures. Coconut oil can be used as food oil and in industrial applications for
cosmetics, detergent production, shampoos, synthetic rubber and glycerin. Coconut oil
contains trace amounts of free fatty acids (about 0.03% by mass). It contains 99% fat,
composed mainly of saturated fats (82%), coconut oil supplies 890 calories in a 100g

sample.
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Initially, coconut oil was classified along with saturated fatty acid food items and
criticized for its negative impact on health. However, research studies have shown that
coconut oil is a rich source of medium-chain fatty acids. Despite all the health benefits,
consumption of coconut oil is still underrated due to lack of supportive scientific

evidence and comparatively low level of production.

As an oil recently introduced to western countries, it is often used to bake and sometimes
used in the production of popcorn. Some other culinary uses include replacing solid fats
produced through hydrogenation in baked goods. Hydrogenated or partially
hydrogenated coconut oil is often used in non-dairy creamers and snack foods. In frying,

the smoke point of coconut oil is 227°C.

1.1 Objective of the study

The Objective of this study was to evaluate the difference between Nigeria coconut and

Ghana coconut in respect to five variables: weight, shell, water, copra and oil.
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CHAPTER TWO
LITERATURE REVIEW

2.1 TYPES OF COCONUT

There are two types of coconuts; the dwarf coconut and tall coconut varieties

DWARF VARIETIES

1. Chowghat orange dwarf coconut

This is an early flowering variety, taking between 3-4 years to begin flowering and
subsequently beating fruits. It attains a height of 16 feet tall when mature and requires a
well-drained soil for optimum growth. The coconuts produced by this tree are round with
orange type skin. They have a subtle yet sweet tasting water and a high content of copra.
They have a life span of 50 years, producing about 65 nuts per year when they attain
maturity. This palm tree is self-pollinating, sensitive to high wind and droughts and

requires warm temperatures ideally above 70°F.

2. Malayan dwarf coconut

This palm is the most grown dwarf coconut tree across the world with a height of 30-60
feet tall when mature and is a drought tolerant variety. It was initially produced in

Malaysia in the 1800s as a result of hybridization. It blooms in the spring with small and
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inconspicuous white flowers. Following this, the tree bears oval green fruits but as it
ripens it develops to a different color depending on the cultivar. The Malayan yellow
dwarf coconut trees bear fruits that are pale yellow, whereas the Malayan green dwarf
coconut trees produce fruits that remain green, and also has another cultivar called the

golden Malayan coconut that are golden bronze in color when ripe.

3. Macapuno coconut

This coconut has not water, but instead is filled with a soft flesh that resembles a jelly.
Due to their rarity has become an expensive delicacy in Asia. They have a higher content
of sugar compared to other regular coconuts and therefore used for deserts. It was first

discovered in the Phillipines in 1931 and is commonly called “coconut sport”.

4. Fiji Dwarf

This coconut cultivar, is most resistant to lethal yellowing disease. It is called a dwarf
tree because it bears fruits several years just into its life while it is still short and
therefore is able to be harvested by hand without the use of a ladder. As the tree ages, it
continues to grow at the rate of 1 foot per year and can attain a height of 25 feet when

fully mature. The Fiji tree is tolerant to wind, poor soil, and rainfall.
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5. King coconut

They are native to Sri Lanka. The fruits produced are orange in color with smooth and
shiny skin and has a high content of sugar. It requires a well-drained soil for optimum

growth and attains a height of 30 feet tall when mature.

TALL VARIETIES

1. East coast tall coconut

This is a widely cultivated coconut cultivar. It takes about 6-8 years to start bearing fruits
with about 70 coconuts annually. It is tolerant to a wide range of soils including loamy,
sandy and poor soils. It does not do well in water logged soils, but will survive in dry
soils where annual rainfall is low even though the fruit production will be compromised.

It attains a height of 90 feet tall when mature.

2. West coast tall coconut

The tree starts fruiting between 6-7 years of age, producing 80 coconuts annually and
attains a height of 100 feet tall when mature. This coconut tree is more tolerant to

drought than East coast tall coconut tree.
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3. Maypan coconut

This coconut tree was developed in Jamaica in the 1960’s, it is a hybrid from the cross
between Malayan dwarf and Panama tall. It is taller than Malayan dwarf but shorter than

Panama tall and is resistant to lethal yellowing disease.

4. Panama tall

This palm tree is commonly called “pacific tall”. The Panama tall is tolerant to adverse
weather such as storm winds. It can attain a height of 90 feet when mature and is tolerant

to wind and cold conditions.

5. Jamaica tall

The base of this palm tree is slightly swollen, getting narrower as it extends upwards. It
has quick growth with a life span of 80 years and attains a height of 100 feet tall when

mature. It requires enough moisture and produces between 100-200 coconuts per year.

2.2 Coconut oil

Coconut oil is derived from the copra of coconuts and the oil contains medium-chain

fatty acid including Capric acid, Caprylic acid and Lauric acid.
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BENEFITS OF USING COCONUT OIL

1. Controlling blood sugar: Coconut including it’s water, flesh and oil contains essential
nutrients like dietary fiber, healthy fats and minerals. These components work together to
reduce the rate of sugar absorption in the bloodstream which prevents rapid spikes in

blood sugar levels after meals.

2. Reducing stress: Coconut oil has antioxidant properties which fight oxidative stress
in the human body which is often increased during physical or emotional strain. Coconut
water also contains healing vitamins and constituents like riboflavin, thiamine, vitamin C,

pathogenic acid and niacin which is known for relieving stress and lowering depression.

3. Fighting candida. A 2007 lab study found that coconut oil helped kill Candida
albicans strain which may be due to its extract barrier function and anti-inflammatory

properties.

2.3 PROCESSES OF COCONUT OIL PRODUCTION

Coconut oil can be extracted through either wet or dry process

1.  Wet process

This uses coconut milk extracted from raw coconut rather than dried copra. The proteins
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in the coconut milk create an emulsion of oil and water. To get the oil, the emulsion is to

be boiled but it produces a discolored oil.

2. Dry process

This process requires that the copra be extracted from the shell and dried using sunlight
or fire. The copra is pressed or dissolved in solvents, producing the coconut oil and a

high protein, high fiber mash of low quality that is fed to animals.

2.4 TYPES OF PALMS AND THEIR YIELDS

1. Coconut palm (Cocos nucifera)

Cocos nucifera is a large palm, growing up to 30m tall, with pinnate leaves 4-6m long.
On fertile soil, a tall coconut palm can yield up to 75 fruits per year, but more often

yields less than 30.

2. OQOil palm (Elaeis guineensis)

Elaeis guineensis is monocotyledonous. The leaves are pinnate and reach 3-5m long. The
palm fruits take 5-6 months to develop from pollination to maturity. It is reddish, about
the size of a large plum, and grows in large bunches. Each fruit is made up of an oily,

fleshy outer layer (pericarp), with a single seed (the palm kernel) which is also rich in oil.
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When ripe, each bunch of fruit weighs between 5 to 30kg depending on the age of the

palm tree. Yield is 3-4 tones/hectare on an average.

3. Date palm (Phoenix dactylifera)

Phoenix dactylifera is cultivated for its edible fruits called dates. Date palms are slow
growing and can grow for over 100 years of age when properly maintained. Date fruits
are cylindrical in shape, long and about 2.5cm in diameter with color ranging from dark
brown to bright red or yellow depending on the variety. Date fruits are consumed as

sweets, snacked on their own or with confections and has a yield of 4-8 tons/hectare.

4. Areca palm (Areca catechu)

Areca nut is properly referred to as betel nut because of its usage for chewing with betel
leaves. The nuts are used in Hindu weddings, symbolizing long-lasting marriage. Areca

palm has a yield of 2-3 tons/hectare.

5. Sago palm (Metroxylon sagu)

Sago is a starch extracted from the pith or spongy core tissue of Metroxylon sagu. It is a
major staple food for the lowland people of New Guinea. Sago palm grows quickly and it
dominates in tropical swamp rainforests and is tolerant to highly acidic soils. It has the
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ability to grow abundantly in heavy clay soils. It only flowers once in its lifetime and

then dies. A single sago palm yields about 150kg sago.

6. Sugar palm (4renga pinnate)

This is a medium sized palm, growing to 20m tall. Arenga pinnate suffers from red palm
weevil, Rhynchophorus ferrugineus. The product of sugar palm are sap, fruit, fruit stalk,
young shoot, fibers, leaves, starch and trunk. Sugar palm produces 20-30 liters per palm

daily during tapping season.

7. Salak palm (Salacca zalacca)

The fruits grow in clusters at the base of the palm and are also known as snake fruit due
to the reddish-brown scaly skin, which is removed before eating. The diversity in salak
cultivars leads to a range of flavors, from intensely sweet to tangy and slightly sour,

making it a fruit with a complex palate. Salak palm produces about 10kg/palm annually.

8. Bismarck palm (Bismarckia nobilis)

The Bismarck palm is native to Madagascar and grows to a height of 30-60 feet with a
spread of 12-16 feet. The dark brown male and female inflorescences are produced on
separate trees with females developing olive-brown fruit about 1.5 inches in diameter.
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They are propagated by seeds and germinate slowly over a period of 6 to12 months. It
can produce hundreds of fruits per season depending on age and environmental factors, it
is not a high yield palm for commercial agriculture. The primary value of Bismarck palm

is the role in landscaping and ornamental uses rather than fruit or oil production.

9. Rattan palm (Calamus gibbsianus)

Calamus gibbsianus is a specie of the rattan palm endemic to Malaysia. The stems are
harvested for their cores, which are used for canes and furniture. It has a yield of 2-4

tons/ hectare annually.
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CHAPTER THREE

MATERIALS AND METHODS

3.1 Materials used for the study

1.

2.

7.

8.

Hammer

Stone

Scale

Knife

Plastic containers
Blender/ Grinder
Sieving clothes

Pot and spoon

3.2 Method of extracting coconut oil

The wet method was used;

1.
2.
3.
4.
5.

6.

A coconut was weighed using a scale

The coconut shell was broken/ cracked with the use of an hammer

The water was poured into a clean container

Using a knife, the copra was removed from the shell and placed in a clean bowl
The copra was rinsed and cut into tiny pieces to enable easy blending

After blending, the blended coconut was poured into a clean bowl and the chaff was

separated from the milk with a sieve cloth

7.

8.

The milk was poured into a clean bowl and refrigerated for 12hours

After 12 hours, it was removed from the refrigerator and two layers were seen (the

upper part containing the oil and the lower part containing water)
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9. Then a spoon was used to scoop the upper part into a clean pot
10. The pot was placed on fire (firewood was used)
11. It was gradually stirred from time to time to avoid burning

12. After a while, it was observed that the milk was gradually converting to oil and this
took about 20-30 minutes.

13. The pot was then removed from the fire and strained with a sieve cloth into a clean
bowl to remove particles from the oil

14. The oil was then allowed to cook and it was poured into a container.
3.3 variables measured

Data collected were;

1. Weight of coconut (g)

2. Weight of coconut water (g)

3. Weight of copra (g)

4. Weight of coconut shell (g)

5. Weight of chaff (g)

6. Quantity of oil obtained (ml)
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CHAPTER FOUR

RESULTS
The tables 1 and 2 provides a comprehensive analysis of the yield performance of two
coconut types (Nigeria and Ghana coconuts), shows there was no statistically significant
differences between Nigeria and Ghana coconut in terms of Copra, water, oil and chaff

variables.

However, the difference between both types of coconut were significant for coconut and

shell weight. In both cases, Nigeria coconut weighed heavier than Ghana coconut types.

Table 2 shows that the proximate composition of coconut chaff varied significantly
between both types (Nigeria and Ghana coconut) for dry matter, crude protein, oil, ash
and NFE except for crude fiber which was similar for both types of coconut. However,
the proximate composition of coconut chaff was significantly better for Ghana coconut
than Nigeria coconut for all variables except for the oil content which had 9.04 and 6.83

respectively for Nigeria and Ghana coconut.
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Table 1: Comparison of Nigeria and Ghana Coconut varieties

VARIABLES NIGERIA GHANA P-VALUE SIGNIFICANCE
COCONUT (g) 557 400 0.002 *

SHELL (g) 170.6 117.3 0.004 *

COPRA (g) 2733 2373 0.188 NS

WATER (g) 146.6 44 0.018 NS

OIL (ml) 231 500.2 1.152 NS

CHAFF (g) 1513.2 1401.2 3.753 NS

*= significance at 5% level, NS= not significant
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Table 2: Proximate Composition of Coconut Chaff

VARIABLES NIGERIA GHANA P.VALUE SIGNIFICANCE
(“o)

CP 14.15 13.98 0.061 NS

DM 86.23 86.43 0.033 *

CF 12.68 13.05 0.001 Hox

OIL 9.04 6.83 0.0009 ok

ASH 3.25 3.58 0.02 *x

NFE 61.53 67.21 0.0012 ok

*= significant at 5% level, **= highly significant at 5% level, NS= not significant
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CHAPTER FIVE
5.0 DISCUSSION

The result of this study gives insight into the production of coconut oil, showing the
various stages of processing. The study compared the variables of Nigeria and Ghana
coconut varieties, focusing on weight of the coconut, shell, water, copra and oil content.
The findings indicate that Nigeria coconuts are significantly heavier in total weight, shell
weight and water content, suggesting a larger and more moisture-rich variety. However,

Ghana coconuts had a higher oil yield, which is crucial for coconut oil production.

Regarding coconut chaff, Nigeria coconut had slightly higher crude protein whereas
Ghana coconut contained more carbohydrate (NFE) and mineral (ash). This implies that
Nigeria coconut chaff may be better suited for livestock feed due to its higher protein
content, while Ghana coconut chaff could be preferable for energy-rich applications.

5.1 CONCLUSION

In conclusion, Nigeria coconuts are significantly heavier and contain more water than
Ghana coconut. Also, Ghana coconut have higher oil content but the difference was not

statistically significant.
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5.2 RECOMMENDATIONS

Based on the findings of this study, the following recommendations are proposed;

For oil production: Ghana coconut should be prioritized due to its higher oil yield.

For livestock feed: Nigeria coconut chaff is recommended due to its higher protein

content.
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