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Abstract 

Education constitutes the core to human capacity development and the key to 
the sustainable development of a nation. The researcher took into 
consideration the importance of practical course in the achievement of national 
development. This paper focused on the proximate analysis of unripe plantain. 
In order to accomplish this analysis, the following determinations were carried 
out using standard methods: determination of crude protein content, ash 
content, crude fibre content, crude fats content, soluble carbohydrate content 
and sugar content.At the end of the experiment conclusions were drawn from 
results. 

 
Education and sustainable national development are intertwined. Education is a 

continuous process by which an individual acquires basic skills that enables him to 
function effectively as member of society (Mckeown and Hopkins, 2002). Acquisition 
of appropriate scientific and technological skills is necessary to cope with the challenges 
presented by the evolving needs of modern work place in industries and the growing 
non-formal sector. Education and training systems that respond adequately to these 
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demands will therefore, contribute to the efforts to overcome unemployment and 
marginalization of majority of the populace. Access to appropriate learning experiences 
designed to broaden skills and knowledge can increase productivity and significantly 
improve the fortunes of the unemployed, thereby reducing poverty and unemployment 
amongst our youth (Okogbenin, and Ataine, 2012). 

 
It is generally argued that scientific development will span from the application 

of scientific knowledge through practical knowledge. It is generally believed that 
students with practical knowledge of science course do better in their area of 
specialization (Egbele and Emakunu, 2012). The present paper focused on the proximate 
analysis of unripe plantain. Plantain belongs to the musa family and it is cultivated in 
many tropical and sub-tropical countries of the world, (Bhat, Amaravathi, Gautam and 
Velayudhan 2009 & De Langhe, 2000). Plantain is a rhizomatous perennial crop used as 
a source of starchy staple for millions of people in Nigeria. Mature unripe plantain pulp 
is very rich in iron, potassium, vitamin A and ascorbic acid but quite low in protein 
(Adegboyega 2006). 

 
Unripe plantain meal is usually consumed by Nigerian diabetic patients to reduce 

post pyramidal glucose level. Plantain is a green to yellow boat- shaped fruit (shade of 
colour depends on stage of ripening) of a large shrub called Musa paradisiaca. It is a 
close relative of banana, but it is bigger, longer and has thicker skin and often needs to 
be cooked before eaten. It is sometimes called plantain banana, excellent for weight 
control, slow energy release and good for diabetics (unripe plantain), with surpassing 
nutritional value. It is eaten all over Africa, Southern and Central America. 

 
Plantain can be eaten boiled, roasted, grilled or fried. This plant is found all over 

the tropics including Florida – Brazil, Egypt, Nigeria, Japan and the Caribbean. When 
not yet ripe, it contains lots of starch, its skin remains green and it has a neutral taste. 

 
Plantain may be consumed unripe (green), yellow green or ripe, (Adeyemi, and 

Oladeji, 2009).  Acceptable breads and biscuits were formulated fromwheat- plantain 
composite flours using up to 80:20 (w/w)% and 60:40 (w /w)% ratios of wheat-plantain 
flour as maximum acceptable levels of substitution for breads and biscuits, respectively. 
Plantain and banana flour may be reconstituted in boiling water to make “Amala” and 
eaten with vegetable soup. It is also used for several other traditional dishes ranging 
from “akara”, “moimoi” fitters and soup. 

 
In large quantities, beers are brewed from Musa paradisiaca. It has a low 

alcoholic but high vitamin content and is therefore of some significance in nutrition. 
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Materials and Methods Sample Collection 
 Unripe plantain samples were collected from Igbudu and Polokor markets, in 

Warri North Local Government Area; Ogbe-ijaw, Okere and Main markets, in Warri 
South Local Government Area, all in Delta State. 

 
Sample Preparation 

The plantain samples were processed by peeling off the back chopped into 
smaller pieces and was placed in the oven pre-set at 110oC for 24 hours to dry off the 
moisture content. After oven drying, the samples were grinded into powder form with 
the aid of a pestle and mortar (porcelain mortar). 10g of the powdered plantain sample 
was accurately weighed into the thimble, placed inside the soxchlet extractor and 
defatted until the extractant was colourless. At this point it was assumed that the oil 
content has been extracted. The plantain sample was then recovered from the soxchlet 
extractor and was placed in vacuum oven to dry the n-hexane. The sample was now 
ready for the proximate analysis. 

 
Determination PF Crude Protein 

 The estimation of crude protein involves the determination oftotal nitrogen 
usually by the Kjeldahl procedure. The amount of crude protein is obtained by 
multiplying the nitrogen content by 6.25. This factor is based on the assumption that all 
feed proteins contain 16% nitrogen and that allthe nitrogen in the tissue is present as 
protein. The assumptions are generally valid. The protein may vary in nitrogen content 
from 13 to 18%. 
 
Reagents 
Concentrated Sulphuric Acid 
Selenium Catalyst 
Alkaline Phenate 
Potassium Sodium Tartrate 
Sodium Hypochloride 
 
Apparatus 
Volumetric flask 
Ultraviolet / visible Spectrophotometer  
 
Procedure  
1. 10ml aliquot of the plantain extract was transferred into a tecator digestion tube. 
2. One tablet of selenium catalyst and 2ml of concentrated H2SO4 were added, placed 

in digestion block and digested until solution became clear. 
3. Instrument was switched off to allow it just cool enough to touch. 
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4. The semi gelatinous solution was filtered into 100ml standard flask and made to 
volume with distilled water. 

5. 5ml of the filterate was pipetted into clean plastic bottle, 5ml of alkaline phenate, 
4ml of potassium sodium tartrate, 3ml of sodium hypochloride were added and the 
colour was allowed to develop 

6. Then absorbance at 630nm was read against a working series of the order 0,1,2,3,4 
and 5ppm respectively. 

 
Ash Determination 
Apparatus 
Crucible dish 
Weighing balance 
Muffle furnance 
Spatula 
Desiccator 
 
Procedure 
1) The crucible was weighed in order to get its weight when empty, (W0). 
2) The sample was then added to the crucible and weighed, (W1) 
3) The sample was the placed in the muffle furnace at 500- 600oC for 3 hours. 
4) After removing the sample from the muffle furnace, it was then cooled in a 

desiccator 
5) The crucible was again weighed with the dry sample (W2) 

Therefore, Ash % = W2 – W0 X 100 
W1 – W0 
 

Crude Fibre Determination 
 
Apparatus 
Muffle furnace 
One-litre conical flask 
Weighing balance 
Poplin cloth 
Hot air drying oven 
Heater 
Buchner filtration unit 
Crucible or silica dish 
Spatula 
Reagents 
1.25% H2SO4 
1.25% NaOH 

Pristine   



5 
 

Procedure 
1 2.00g of the ground sample was weighed into a one (1)litre conical flask (W0). 
2 200ml of boiling 1.25% H2SO4 was added into the conical flask and boiled gently 

for 30 minutes and the volume was maintained. 
3 The boiled H2SO4 was filtered through a poplin cloth stretched over 9cm Buchner 

funnel 
4 With hot distilled water, the poplin cloth was properly used 
5 The material was then scrapped back into a flask with the aid of the spatula 
6 200ml of boiling 1.25% NaOH was added and was allowed to boil gently for 30 

minutes and still maintaining constant volume 
7 Again the solution was filtered through a poplin cloth  
8 The residue was thoroughly washed with hot distilled water. 
9 With 10% HCI, it was rinsed once, then twice with industrial methylated spirit, and 

with acetone. 
10 It was finally rinsed three times with petroleum  ether  

(BP 40 – 60 0c) 
11 The solution was allowed to drain dry and then the  

residue was scrapped into a crucible. 
12 The substances was dried overnight at 105oC in the oven 
13 Cooled in a desiccators afterwards 
14 The sample was the weighed (W1) 
15 Placed in a muffle furnace at 55oC for 90 minutes  
16 Cooled again in adesiccators and weighed again (W2) 

%Fibre    =W1-W2x  100 
 W0 

 

Determination of Crude Fat 
The fat content in plant tissues is generally extracted with petroleum 

ether using soxhlet extraction method. In addition to fat, other substances like 
chlorophyll alkalis are alsoextracted. The voltaic oil and resins are of little nutritional 
value 
 

Apparatus 
Condenser – soxhlet extractor unit 
Hot air drying oven 
Extraction flask (boiling flask) 250ml capacity 
Desiccators 
Balance 
Dry porous thimble 
Water bath 
Filter paper 
Cotton wool 
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Reagents 
Petroleum either (40 – 60oc boiling point) 
 
Procedure 
1. The 250ml extraction flask was dried in the oven at 110oC. 
2. After drying, it was cooled in the desiccators and the empty extraction flask was 

weighed. 
3. 2g of the ground sample was accurately weighed into the porous thimble. 
4. The mouth of the porous thimble was covered with the white cotton wool  
5. 200ml of petroleum either was added into the dry 250ml extraction flask 
6. The covered porous thimble was placed into the condenser and the apparatus was 

assembled. 
7. The extraction took place for 6 hours 
8. The porous thimble was removed with care and the petroleum either in the top 

container was collected for re-use 
9. The extraction flask was removed from the water bath when it was almost free of 

petroleum ether 
10. The extraction flask containing the oil (fat) was oven dried at 1100C for one hour 
11. The substance was cooled in the desiccators and the weight was taken after cooling 

Calculation 
Weight of empty porous thimble =W0 
Weight of thimble + ground sample = W1 
Weight of ground samples =W1-W0 
Weight of empty extraction flask = W2 
Weight of extraction flask = ether = W3 
Weight of ether (fat or oil) = W3-W2 
%fat =W3 – W2 x 100 
W1 – W0 
 
Determination of Soluble Carbohydrate 
Nitrogen Free Extractive 
The Nitrogen-Free Extractive (N.F.E) referred to as soluble carbohydrate is not 
determined directly but obtained as a difference between crude protein and the sum of 
ash, protein, crude fat and crude fibre. 
N.F.E = 100 – (ash% + crude fibre % +crude fat% + crude protein). 
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Results and Discussions 
 

Table1.Percentage Composition of Five Samples of Unripe Plantain from Different 
Locations 

 
S/N Market Sample Description      % 

Protein 
%       
Ash 

%     
Fibre 

%             
Fat 

%                  
CH20 

%             
Sugar 

1 Igbudu Unripe plantain 12.38 6.74 12.10 3.75 60.21 4.82 
2 Main  Unripe plantain 12.56 6.71 15.48 3.89 57.58 4.78 
3 Ogbeijoh Unripe plantain 12.71 6.83 12.31 3.94 59.38 4.83 
4 Okere Unripe plantain 12.49 6.78 10.57 3.86 61.11 5.19 
5 Polokor Unripe plantain 12.52  6.86 13.12 3.81 58.94 4.75 

 
  The proximate composition of the raw plantain revealed that the values obtained 
for protein in each of the five samples were close; same was observed for ash, fat and 
sugar. However, for fibre and carbohydrate values, a slight difference amongst the five 
samples was observed, which may be due to species and geographical variation. Fibre 
has a physiological effect on the gastrointestinal function of promoting the reduction of 
tracolonic pressure which is beneficial in diverticular disease. Fibre also has biochemical 
effect on the absorption and re-absorption of bile acid sand consequently the adsorption 
of dietary fats and cholesterol [Edeoga, et al., 2006]. From table 1 percentage 
composition of carbohydrate was the highest, followed by fibre, protein, ash, sugars and 
fats the least. 
 
Conclusion 
 The proximate analysis of unripe plantain showed, % protein (12.38- 12.71), % 
ash (6.71-6.86), % fibre (10.57-15.48), % fat (3.75-3.94), % carbohydrate (57.58-61.11), 
% sugar (4.78 – 5.19).Percentage composition of carbohydrate was the highest, followed 
by fibre, protein, ash, sugars and fats respectively. 
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