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ABSRACT: We are aware that many studies had been carried out in plantain research but 

less attention has been paid to individual characteristics of the nutrient composition in 

cultivars. A knowledge about specific traits in a cultivar will help to address issues concerning 

dieticians, nutritionists (human and animals), medical questions, pharmaceutical industries 

and others to effectively utilize the findings in their various disciplines. Appraisal of ten 

plantains(Musa paradisiaca) cultivars was carried out in Wilberforce Island, 2016, Bayelsa 

State,Nigeria. Materials were collected from Bayelsa State and Rivers State all in Nigeria. 

Crops were harvested late 2017 and samples were collected randomly and were subjected to 

proximate (%) and mineral nutrient analyses (mg/100g). Our records showed that moisture 

content in peels and food ranged from 73.825% Taraipe to 86.67% Indouberiba with a mean 

value of 81.6404% while in food it ranged from 53.8% Oyobaberiba to 78.64% Kalaasinberiba 

with an average value of 68.98%.Percentage ash content in peels swayed from 1,48% Keniipe 

to 2,124% Opuaasinberiba and the mean value is 1.65%, while that of the food ranged from 

1,36% Keniipe to 2,246% Opuasinberiba with average content 1.806%.The values of percent 

protein in peels ranged from 3.87% Kalaasinberiba to 5.56% Agalaberiba and mean value 

4,557%, that of food from 6.482% Sorainipe to 8,84% Agalaberiba with an average level of 

7.661%.  Lipid content in peels and food ranged from 1.488% Opuasinberiba to 3,28% 

Agalaberiba in peels and 1.426% Nianipe to 2.86% Agalaberiba in food with subsequent mean 

values of 2.1249% and 1.9971%.Percent composition of NFE in peels and food ranged from 

86.03% Agalaberiba to 88.939% Taraipe and 0% Indouberibato 86.42% Niaipe with averages 

88.1741% and 76.7284%.  Calcium content in peels and food ranged from 16.64mg/100g 

Opoasinberiba to 34.72 mg/100g Agalaberibaand14.92mg/100g Opuasinberiba to 

30.84mg/100g Keniipe with mean values of 23.721mg/100g and 22.092mg/100g.Magnesium 

(Mg) content in peels and food varied from 7.54mg/100g Keniipe to 10.6mg/100g Agalaberiba 

and 5.78mg/100g Maiipe to 8.74mg/100g Agalaberiba, while their mean values are 

8.871mg/100g and 7.118mg/100g. Sodium (Na) content (mg/100g) in peels and food ranged 

from 10.66mg/100g Soranipe to 19.9mg/100g Agalaberiba and 8.46mg/100g Sorainipe to 

17.84mg/100g Oyobaberiba with mean values of 14.414mg/100g and 

12,217mg/100g.Potassium (K) content (mg/100g) in peels and food in ranged from 

14.36mg/100g Oyobaberiba to 16.76mg/100g Indouberiba and 10.6mg/100g Keniipe 

to13.6mg/100g Sorainipe having mean values of 15.623mg/100g and 12.502mg/100g.Iron (Fe) 

content (mg/100g) in peels and food of plantain cultivars varied from 0.168mg/100 

Indouberiba to 0.74mg/100gKeniipe and 0.287mg/100g Indouberiba to 0.725mg/100g Keniipe 

with average values of 0.4065mg/100g and 0.4687mg/100g. Manganese (Mn) of content in 

peels and food swayed from 0.138mg/100g Indouberiba to 0.216mg/100g Agalaberiba and 

0.194mg/100g Taraipe to 0.242mg/100g Agalaberiba, while their mean values are 

0.1749mg/100g and 0.2176mg/100g respectively.Copper (Cu) content (mg/100g) in peels and 

food ranged from 0.02038mg/100g Indoubariba to 0.092mg/100g Keniipe and 0.0342mg/100g 

Nianipe to 0.087mg/100g Keniipe with average values of 0.05054mg/100g and 

0.0545mg/100g.Zinc (Zn) content (mg/100g) in peels and food oscillated from 0.106mg/100g 
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Indouberba to 0.426mg/100g Keniipe and 0.136mg/100g Opuasinberiba to 0.42mg/100g 

Keniipe and means 0.2255mg/100g and 0. 2262mg/100g.Phosphorous (P) content (mg/100g) 

in values varied from 0.227mg/100g Indouberiba to 0.486mg/100g Agalaberiba and 

0.354mg/100g Indouberiba to 0.542mg/100g Sorainipe with average values of 0.3214mg/100g 

and 0.424mg/100g. 

KEYWORDS: Beriba, Cultivars, Food, Nutrients, Peels, Plantain. 

 

INTRODUCTION 

Plantain (Musa paradisiaca) is a large herbaceous perennial crop belonging to the family 

Musaceae.Records shows that plantains originated from Southeast Asia (IITA – 1997). 

Investigation results of scientist recorded 68 species of plantains in the world with two hybrids 

(FAO, 2013). The family Musaceae also include bananas (Musa sapientum and Musa 

cavandish). Plantains and bananas in the same family have the same method of growth and 

development, but can be differentiated from one another by form of stem, colour and size, leaf 

colour, fruit (finger) shape and size, composition of nutrients in fruits (food and peel), in 

plantains is mostly carbohydrates while in banana fruit is sugar (1976). Reports from (Hugues, 

2005) plantain and banana came into existence by natural hybridization between two species 

of Musa acuminata (genome A) and Musa balbisiana (genome B). Furthermore, results 

showed that the family Musaceae is triploid in nature (2n = 3x =33 Chromosomes). Plantain 

and banana are all having fibrous root system, hence are characterized as monocotyledonous 

plants. Thus, Class –Monocotyledonae, Order – Scitamineae, Family –Musaceae, Genus – 

Musa, Section – Eumusa and species (M. acuminata AA, M. balbisiana– BB, Group – AAA 

(dessert and highland beer) and cooking banana – AAB (plantain and dessert banana), ABB 

(cooking banana). 

Cultivated plantain and bananas serves as traditional staple food in so many countries in 

African continent (Cameroon, Cote d’Ivoire, Democratic Republic of Congo, Gabon, Ghana, 

Guinea, Niger and Nigeria etc), Asia Oceania and Central Americas (Engberger et al., 2006; 

USDA, 2013). By level of production in the world, Africa occupies a little over 50% (FAO 

1990) Out of this percentage (50%) West Africa alone produces about 61% (FAO, 2012). 

Swennen (1990), Swenne and Ortiz (1997) reported that over 70 million people in Africa 

consume 25% of carbohydrate and 10% of calories from plantain. In Nigeria, mostly in the 

Southern part, the people of Izon Tribe can prepare so many types of assorted dishes 

(Kekefiyai–plantain porridge, fufu – alone or with cassava or yam or cocoyam, fuinberiba – 

roasted plantain, furaiberiba – fried plantain, puunberiba – parboiled plantain, Chips and Cakes 

– baribaIkpa from plantain (Ogidi et al., 2017). 

Swennen et al., (1997) gave the following descriptions of the parts of plantain as the edible 

portion which is the fruit (both peels and food) is called fingers. Which are formed when the 

rhizome is fully developed and matured. The flower on full development will form a bunch 

(beriba-tin) with 1, 2, 3 to 10 hands (1pe) each holding at least 3, 4, 5 to 10 fingers 

(beribagbasa). However, there are some hands in some cultivars with 2, 3 to 12 fingers with 

7.5cm to 30cm by length. By weight, length and girth of fingers some fingers can weigh from 

100g to 400g,5.0cm to 40cm length and2.5cm to 5.4cm by girth depending on the type of 

varieties or cultivars by our records. 
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LITERATURE 

Results of plantain fruit (peel and food) analysis shows that it is made up of many minerals that 

are organic in nature which are formed naturally (IFAD, 2011). The healthygrowth and 

development of plantains greatly depend on optimum amount of these organic nutrients present 

in them. Plantain obtain these natural organic nutrients from the soil and atmosphere through 

the roots when dissolved in water. 

Such elements that can be found in plantain fruits are As, Ca, Co, Cr, Cl, Cu, F, Fe, I, K, Mg, 

Mn, Mo, Na, Ni, P, Se, Si, Sn, V and Zn. Although they can also be obtained through vegetables 

as essential elements for human and animals consumption. Their role in improving human 

health is considered very important by consuming plantain, they regulate high blood pressure 

and heart diseases. It is also reported that plantain has low level of toxic and anti-nutrient 

substance such as cyanogenic glucosides and gluco alkaloids that guan free safe consumption 

for human (Lahava E, 1995). 

Recent publications on some nutritional properties of thirteen plantain cultivars after proximate 

analysis reveals that moisture content in cultivars (peels) range from 78.74% Asinberiba to 

87.33% Izuberiba (Biou) with an average of 83.75%, and food the average content is 58.05% 

and ranged from 38.78% - okpoisan to 66.03 Ikpriberib. 

Ash content in the cultivars studied swayed in peels from 0.87% Asinberiba to 2.38% 

Ikpriberiba with an average of 1.74%, while Ash level in food had a value of 0.68% Okpoisan 

to 1.78% makomuberiba H1 and average content is 1.27%. Protein content in peels ranged from 

1.67% Kalabiouberiba to 4.2% Ikpiriberiba and for food from 2.76% kalabiouberiba to 6.75% 

Ikpiriberiba with mean values of 3.04% (peels) and 5.04% (food). Lipid content in peels varied 

from 0.84% - Asinberiba to 2.24% Biriyereyereberibawhile for food it is 0.96% Auberiba to 

2.36% Ikpiriberiba. The mean values in each of the sections were 1.37% (peel) and 1.57% 

(food). 

Fibre values in peels oscilates between 2.38% Izonberiba and 3.72% Makomuberiba (H1) and 

in the edible portion 1.88% Auberiba to 3.0% Okpoisan with means of 2.91% (peel) and 2.47% 

(food). Whereas Dry matter content in peels fluctuated between 12.67% Izuberiba (Biou) and 

21.26 Asinberiba, in food it ranged from 33.97% Ikpiriberiba to 65.74%Auberiba, the average 

values are 16.28% (peel) and 44.26% (edible portion). 

Carbohydrate content in peels from 88.84% Ikpiriberiba to 92.91% Makomuberiba (H2), while 

in food from 87.22% Ikpiriberiba to 91.67% Kalabiouberiba with average values of 85.47% 

(peels) and 89.66% (food) (Ogidiet al., 2017). 
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Results of nutrient elements in peels and edible portion are presented in the following order i.e 

in milligram per one hundred grammes. 

S.NO CULTIVAR NUTRIENT CONTENT (mg/100g) AVERAGE 

(mg/100g) 

1 Calcium (Ca) Peel 19.54 Izuberiba to 28.56 Ikpiriberiba 23.72 

2  Food 16.78 Okpoisan to 25.80 Ikpiriberiba 18.50 

3 Magnesium 

(Mg) 

Peel 5.53 Izuberibabiou to 9.2 Asinberiba 7.62 

4  Food 4.5 Auberiba to 5.83 Makomu. H1 5.04 

5 Sodium (Na) Peel 9.28 Izuberiba-biou to 14.72 Ikpiriberiba 12.12 

6  Food 7.73 Izuberiba-biou to 13.60 Ikpiriberiba 8.82 

7 Potassium (K) Peel 4.81 Izuberiba-biou to 9.52 Okpoisan 7.16 

8  Food 4.0 Izuberiba-biou to 8.55 Ikpiriberiba 5.52 

9 Iron (Fe) Peel 0.57 Auberiba to 2.23 Ikpiriberiba 1.56 

10  Food 0.63 Auberiba to 2.54 Makomu. H2 1.42 

11 Manganese 

(Mn) 

Peel 0.12 Ikpiriberiba to 0.56 Izonberiba 0.31 

12  Food 0.05 Auberiba to 0.57 Makomu. H2 0.33 

13 Copper (Cu) Peel 0.02 Makomu. H2 to 0.22 Izonberiba 0.08 

14  Food 0.04 Biriyereyere to 0.22 Makomu. H2 0.13 

15 Zinc (Zn) Peel 0.35 Auberiba to 1.14 Makomu. H2 0.78 

16  Food 0.21 Biriyereyere to 1.07 Makomu. H2 0.64 

17 Phosphorus (P) Peel 0.17 Izuberiba-biou to 0.55 Makomu. H1 0.30 

  Food 0.13 Izuberiberiba-biou to 0.43 Makomu. 

H1 

0.23 

(Ogidi et.al., 2017) 

 

Results of proximate and mineral composition of plantain (Musa paradisiaca) wastes, flour as 

potential nutrient source in the formulation of animal feeds were carried out and the following 

results were obtained in the various parts analysed (bract, ripe peels, fruit stalk and leaf). In 

these wastes the moisture content ranged from 9.39 to 9.53%, crude protein 1.87 to 19.37g, 

crude fat 0.73 to 1.83g, and crude fibre 8.10 to 15.5g and carbohydrate 54 to 68.00g/100g 

sample. Iron in plantain bract ranged from 10.50 to 14.00mg, Calcium 120.00 to 150mg and 

phosphorus (110.00 to 180.00mg)/100g sample (Oladapo et. al., 2015). 

Okorie et. al.,(2015) reported that nutrient content of ripe plantain peels ranged in the following 

orderCa, 6.81 ± 1.15; Mg, 0.84 ± 0.23; K ,10.60 ± 0.85; Na, 6.09 ± 1.29; P, 0.59 ± 0.01; Zn, 

1.49 ± 13; Cu, 0.95 ± 0.35;Pb, 0.05 ± 0.03. 

Nutrients in unripe plantain peels were Ca, 7.62 ± 0.17; Mg, 1.22 ± 0.45; K, 9.32 ± 0.59; Na, 

6.07 ± 0.10; P, 0.60 ± 0.14; Zn, 2.60 ± 28; Cu, 0.86 ± 0.06;Pb, 0.11 ± 0.01. Nutrients in ripe 

banana peels were Ca, 6.01 ± 0.27; Mg, 2.31 ± 0.44; K, 9.83 ± 1.17; Na, 6.09 ± 0.13;P, 0.49 ± 

0.01; Zn,1.86 ± 0.23; Cu, 0.85 ± 0.07 and Pb, 0.40 ± 0.01. Last, results of nutrients in unripe 

banana peels were Ca, 11.02 ± 1.44; Mg, 3.04 ± 0.06; K, 9.89 ± 1.17; Na, 6.18 ± 0.03; P, 0.61 

± 0.01; Zn, 0.95 ± 0.07; Cu, 0.49 ± 0.01 and Pb 0.07 ± 0.03 and were analyzed in mg/100g. 

The percentage of crude protein content of Unripe Banana Peel (UBP) range from 2.5 to 7.8% 

and was sig. higher than in Ripe Plantain Peel (RPP), Unripe Plantain Peel (UPP) and Ripe 

Banana Peel (RBP). 

http://www.eajournals.org/


European Journal of Agriculture and Forestry Research 

Vol.6, No.4, pp.1-31, August 2018 

___Published by European Centre for Research Training and Development UK (www.eajournals.org) 

5 
ISSN: 2054-6319 (Print), 2054-6327(online) 

The presence of Lead, Cadmium, Mercury and Arsenic (Known as heavy metals) in food is 

poisonous to human and animal health. Lead is poisonous to the heart, bones, intestines, 

kidneys, reproductive organs and nervous system. It interferes with healthy growth and 

development of children that cause hearing and behavior disorder Jarup(2003). 

Oladejo (2012) reported that edible portion of unripe plantain was analyzed and the following 

results were obtained: Moisture content 59.4g, Crude protein 7.7g, Crude lipid 1.5 ± 0.2, Ash 

1.4g, Crude fibre 1.4g, Carbohydrate 24.4g, Sodium 80mg/100g, Potassium 120mg/100g, 

Calcium 66.6mg/100g, Magnesium 275mg, Phosphorus 195mg, Iron 2.53mg, Zinc 3.7mg and 

yielded 128.6kcal of energy/100g. He emphasized that the low Sodium content in plantain 

makes it suitable for hypertensive patients to consume, while low level of carbohydrate content 

coupled with relatively high energy makes it suitable for diabetic patients to consume. He 

further stressed that 100g of plantain products can contribute between 6.3 to 15.3% energy, 5.9 

to 30.2% protein, 7.8 to 16% Calcium, 9.2 to 23.3% Iron and 28.5 to 33.7% Zinc. 

Scientists reported that results obtainedafter proximate analyses of eight (8) unripe plantain 

cultivars the contents of moisture, ash, fibre, fat, protein and carbohydrate were 1.0 to 18.3%, 

0.55 to 2.53, 0.19 to 0.61, 2.05 to 4.07, 1.12 to 7.24 and 69.96 to 81.18% on dry weight basis 

accordingly. While the ranges of mineral elements of Na, 18.47 to 27.78; K, 264.75 to 452.50; 

Ca, 102.15 to 162.04; Mg, 86.72 to 150.05; P, 152.69 to 260.21 and Iron (Fe) 11.92 to 

21.46mg/kg weight of sample. Average Amylose content among cultivars ranged from 40.25 

to 70.75% and Glycine Index ranged from 39.04 to 51.05%,(Oko et.al., 2015). 

PROXIMATE COMPOSITION OF RAW SUNDRIED, FERMENTED, BOILED AND 

ROASTED (g/100g) 

S.NO SAMPLE RAW SUNDRIED FERMENTED BOILED ROASTED 

1 Moisture 59.4 ± 0.02 11.1 ± 0.03 11.2 ± 0.02 62.6 ± 0.03 47.3 ± 1.10 

2 Crude Protein 7.7 ± 0.13 16.9 ± 0.12 3.4 ± 0.16 7.5 ± 0.09 3.3 ± 0.10 

3 Crude Lipid 1.5 ± 0.02 3.9 ± 0.03 1.7 ± 0.01 3.8 ± 0.02 1.0 ± 0.02 

4 Ash 1.4 ± 0.02 1.5 ± 0.01 0.8 ± 0.02 1.3 ± 0.02 2.4 ± 0.03 

5 Crude Fibre 1.4 ± 0.02 3.8 ± 0.11 2.5 ± 0.02 1.5 ± 0.01 1.3 ± 0.02 

6 Carbohydrate 24.4 ± 0.19 60.2 ± 0.11 78.5 ± 0.15 18.8 ± 0.11 44.8 ± 1.19 

7 Gross Energy 

(Kcal) 

148.6 ± 

0.14 

350.5 ± 0.28 350.9 ± 0.14 144.4 ± 0.22 169 ± 1.00 

8 Sodium (Na) 200.0 ± 

1.41 

245.0 ± 21.21 85.5 ± 2.12 195 ± 21.21 55.7 ± 1.15 

9 Potassium (K) 370.0 ± 

14.41 

380.0 ± 21.21 160.0 ± 14.14 365.0 ± 

14.14 

270.0 ± 1.00 

10 Calcium (Ca) 126.5 ± 

2.12 

140.0 ± 3.50 77.5 ± 2.12 93.0 ± 2.83 160.0 ± 10.00 

11 Magnesium (Mg) 375.0 ± 

21.21 

405.0 ± 15.36 195.2 ± 21.21 340.0 ± 

14.14 

350.0 ± 13.61 

12 Iron (Fe) 2.53 ± 0.03 3.50 ± 0.02 1.38 ± 0.02 2.45 ± 0.04 3.48 ± 0.01 

13 Phosphorus (P) 220.0 ± 

21.21 

225.0 ± 17.43 165.0 ± 11.21 190.0 ± 

14.14 

217.0 ± 11.16 

14 Zinc (Zn) 3.74 ± 0.02 3.66 ± 0.02 3.13 ± 0.01 3.60 ± 0.02 3.70 ± 0.02 

15 Manganese (Mn) 2.99 ± 0.05 2.74 ± 0.03 2.47 ± 0.02 2.65 ± 0.03 2.8 ± 0.02 

16 Cupper (Cu) 1.66 ± 0.04 1.47 ± 0.02 1.47 ± 0.02 2.20 ± 0.02 1.6 ± 0.01 

(Okoet.al., 2015). 

Results obtained from USDA (2017) on nutrient values and weight of edible portion of plantain 

predicate, the proximates of water/100g = 62.28, 1 cup, sliced 148g = 96.28g and 1 medium 

179g = 116 .85g, energy 1 value /100g = 122g; 1 cup, sliced of 148g =1.92kcal and 1 medium 

http://www.eajournals.org/


European Journal of Agriculture and Forestry Research 

Vol.6, No.4, pp.1-31, August 2018 

___Published by European Centre for Research Training and Development UK (www.eajournals.org) 

6 
ISSN: 2054-6319 (Print), 2054-6327(online) 

of 179g = 218kcal, protein 1 value /100g =1.30g, 1 cup, sliced 148g = 1.92g 1 medium of 179g 

= 2.33 kcal, total lipid (fat) 1 value/100g =0.37g, 1cup, sliced 148g = 1.55g I medium of 179g 

= 0.66. Carbohydrate by difference I value /100g = 31.89g, 1 cup, sliced 148g = 47.20g and I 

medium of 179g =57.08g; fiber total dietary I value/100g = 2.3g; 1 cup, sliced 148g = 3.4g  and 

1 medium 179g = 4.1g; sugar total 1 value/100g = 15.00g; 1 cup sliced 148g = 22.20g and 1   

medium 179g = 26.85g. Mineral nutrients composition in the same analysis connoteCalcium 

(Ca) 1value/100g = 3mg, 1cup sliced 148g =4mg, 1 medium  179g =5mg; Iron (Fe) 

1value/100g = 0.60mg 1 cup, sliced 148g = 0.89mg and 1 medium 179g =1.07mg. Magnesium 

(Mg). 1value/100g = 37g =1cup, sliced 148g = 55mg and 1medium 179g =66mg; Phosphorus 

(P) I vale/100g=34mg, 1 cup sliced 148g=50mg and 1 medium 179g= 62mg; Potassium (K) 1 

value/100g=499mg, 1 cup sliced 148g=739mg and one medium 179g=893mg. Sodium (Na) 1 

value/100g = 4mg,1 cup, sliced = 6mg and 1 medium 179g =7mg; Zinc (Zn) 1 value/100g = 

0.14mg, 1 cup, sliced 148g = 0.21mg and 1 medium 179g = 0.25mg. 

While in the same studiesof USDA (2017) vitamin composition in plantain indicated that in 1 

value/100g vitamin C is 18.4mg, 1 medium 179g is 32.9mg while that of Folate, DFE in 1 

value/100g = 22mg and 1 medium 179g is 39mg and that of Vitamin A, RAE in 1 value/100g 

is 56mg and in 1 medium 179g is 100Ng. The value of Vitamin A, 1 U in 1 value /100g is 1127 

1U, whereas zero values Vitamin B – 12 and D (D2 + D3) were recorded in plantain. 

Results of lipid analysis was highest by 1 value/100g on fatty acids total saturated equals 

0.143g and in 1 medium 179g is 0.256g followed by fatty acid, total polyunsaturated in 1 

value/100g recorded 0.069g and in 1 medium 179g I 0.124g. The value of fatty acids, total 

trans and cholesterol were all zero in plantain. 

Furthermore, an indepth study of nutrients in plantain was carried out by scientists with the 

following results in nutrient value and percent Recommended Daily Allowances(RDA) ; 

energy 122kcal, 6%; carbohydrate 31.89g, 24.5%; protein 1.30g, 2%; total fat 0.37g, 2%; 

cholesterol o mg, 0%; dietary fire 2.30g, 6%; folates 22μg, 5.5%; niacin 0.686mg, 4%; 

pyridoxine 0.299mg, 23%; Riboflavin 0.054mg, 4%; vitamin A 1127 iu, 37.5%; vitamin C 

18.4mg, 31%; vitamin E 0.14mg, 1%; vitamin K 0.7μg, 1%; sodium 4mg, < 1%; potassium 

499mg, 10.6%; calcium 3mg, < 0.5%; iron 0.60mg, 7.5%; magnesium 37mg, 9%; phosphorus 

34mg, 5%  and zinc 0.14mg, 1%.(USDA 2017). 

Reports obtained from researchers suggest that plantain is an important food source thatcan 

easily be digesteddue to the presence of constituents such as water 10.62%, albuminoids 3.35%, 

fat 1.15%, carbohydrates 81.67% (more than 2/3 starch), fibre 1.15%, phosphates 0.26% sugar 

(sucrose) 1.60% high content of vitamin C and potassium (Chung  et al., 2007). Vitamin A 

(fresh ripe plantain) is an antioxidant that plays valuable role in visual cycle, maintaining 

healthy mucosa and enhances skin complexion. Vitamin B6 (pyridoxine) in plantain is helpful 

in the treatment of neutritis, anemia and decrease homocysteine (one of the causative factors 

for coronary artery disease and stroke episodes) in the body. High levels of vitamin C help to 

develop resistance against infectious agents and scavenge harmful oxygen-free radicals, but if 

boiled and cooked the level of this vitamin is drastically reduced (UmeshRudrappa, 2009-17). 

The importance of nutrient elements in plantain consumptionas presented by researchers in the 

variousparts in relation to health benefits are as follows. That calcium(Ca) is an important 

component of intracellular process that occur within insulin responsive tissues like skeletal 

muscle and adipose tissue. Alteration of calcium influx can have adverse effect on insulin 

secretion so, the peels of plantain are important for diabetic patents. (O Connell et.al.,2010). 
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Magnesium (Mg) is a co-factorof hexokinase and pyruvate kinase and helps in the modulation 

of glucose transport across cell membranes. Consumption of plantain peels helps in the control 

of diabetes,(O Connell .et.al.,2010). 

A higher amounts of potassium(K) than sodium(Na) in peels of unripe plantain and banana will 

reduce hypertension incidence while consumption of higher sodium to potassium ratio will lead 

to incidence of hypertension, (Chenet.al., 2010). 

Phosphorus(P) helps in bone mineralization, energy production, cell signaling, and regulation 

of acid- base homeostasis, plantain is an important source of this element. 

Zinc (Zn) regulates the production of insulin by pancreatic tissues and glucose utilization by 

muscles and fat cells, (Eleazu, et.al.,2013). Plantain is a sure source of this element 

Copper (Cu) is important in redox chemistry, growth and development. It helps in treating 

degenerating neurological disoreder, Alzheimers disease, Parkinsonsdesease; (Tisatoet.al., 

2010). 

Iron (Fe) is an important component of hemoglobin which has direct influence in proper 

functioning of immune system and production of energy, (Chen  et.al., 2010). All the elements 

are found in high amounts in both peels and food in plantain as presented above,(Ogidi, 

et.al.,2017). 

 

MATERIALS AND METHODS 

Ten cultivars of plantain (Musa paradisiaca),Keniipe ,Agalaberiba, Kalaasinberiba, 

Oyobaberiba,Sonrainipe, Maiipe(French true horn , control), Taraipe, Nianipe,( there are seven 

cultivars of the French true horns, but we were lucky to cultivate only five), Opuasinberiba and 

Indouberiba. These cultivars (Keniipe, Agala, Kalaasinberiba, Oyobaberiba, Maiipe, Taraipe, 

Nianipe,Sonranipe and Opuasinberba )were collected from Okoloba and Sabagreia in 

kolokuma/ OpokumaLocal Government Area,Bayelsa State. While Indouberiba sucker was 

obtained from ImbiamaAhoada West Local Government Area, Rivers State all from South-

South Nigeria. The cultivars were cultivated in 2017 and harvested in the year 2018 in the 

Niger Delta University Teaching and Research Farm, Wilberforce Island. The crops were 

cultivated without the use of synthetic chemicals during cultivation and post- harvest storage 

periods. Samples were collected from cultivars randomly and were subjected to proximate and 

mineral nutrientanalyses in the Central Laboratory of the Niger Delta University by Chief S. 

Spiff within one week. In our investigations, cholesterol, individual amino acids and lipids, 

caffeine, heavy metals and vitamins were not included. 

Data Analysis 

The data collected to further analyses by using a software developed by Seimokuko S.Angaye 

Junior and Sidi A 

The methods used were Microsoft Excel Quantitative Data Analysis Tool and Visual Basic 

Programming Language in Integrated Development Environment. 
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RESULTS AND DISCUSSIONS 

All results obtained in peels and edible portions(food) from all the cultivars are presented in 

charts and in measures of statistical values in which the X-axis is the value of the characteristic 

analyzed in percentage of moisture, ash, protein, lipid, fibre, dry matter, carbohydrate and 

nitrogen free extracts, while N,P,K, Ca, Mg, Na, Fe, Mn, Cu, and Zn are expressed in mg/100g. 

The Y-axis is the different plantain cultivars investigated. 

Results of moisture content (%) in peels and food of ten plantain cultivars 

Results of moisture content in peels and food of ten plantain cultivars showed that in peels, it 

ranged from 73.825% Taraipeto 86.67% Indouberiba with a mean value of 81.6404% while in 

food it ranged from 53.8% Oyobaberiba to 78.64% Kalaasinberiba with an average of 68.98%. 

At Confidence levels of 95.0% in peels and food were 2.775 and 5.034, while the kurtosis 

areplatykurticand leptokurtic distributions. 

 

Fig.1. Moisture content (%) in peels and edible portions of ten cultivars of plantain, 

Keniipe,Agalaberiba, Kalaasinberiba, Oyobaberiba, Sonrainipe, Maiipe, Taraipe, 

Nianipe,  Opuasinberiba and Indouberiba. 2018. 

Analysis of ash content (%) in peels and food of ten plantain cultivars 

Percentage ash content in peels and food of ten plantain cultivars are presented in fig.2. showed 

that this trait in peels swayed from 1,48% Keniipe to 2,124% Opuaasinberiba and the mean 

value is 1.65%, while that of the food ranged from 1,36% Keniipe to 2,246% Opuasinberiba, 

the values of this characteristics in the control are 1.824% and 1.653%. The kurtosis are 

leptokurtic and platykurtic at Confidence levels of 0.132and 0,216. 
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Fig.2. Ash content (%) in peels and edible portions of ten cultivars of plantain, 

Keniipe,Agalaberiba, Kalaasinberiba, Oyobaberiba,Sorainipe, Maiipe, Taraipe, 

Nianipe,Opuasinberiba and Indouberiba, 2018. 

Explanation of percent protein (%) content in peels and food of ten plantain cultivars 

The importance of protein in any food marks the positive quality of that substance. The values 

of percent protein in the cultivars shown in fig.3 reflects the true position in peels ranging from 

3.87%Kalaasinberiba to 5.56% Agalaberiba and mean value 4,557%, that food from 6.482% 

Soranipe to 8,84% Agalaberiba with an average level of 7.661%. This trait at Confidence level 

of 95.0% in peels and food are 0.364 and 0.475, with their kurtosis all leptokurtic. 

 

Fig.3. Protein content (%) in peels and edible portions of ten cultivars of plantain, 

Keniipe,Agalaberiba, Kalaasinberiba, Oyobaberiba, Sonrainipe, Maiipe, Taraipe, 

Nianipe,  Opuasinberiba and Indouberiba, 2018. 

Results of lipid content (%) in peels and food of ten plantain cultivars 
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Lipid content in pees and in food as presented in fig. 4, ranged from 1.488% Opuasinberiba to 

3,28% Agalaberiba in peels 

And 1.426% Nianipe to 2.86% Agalaberiba in food subsequent mean values of 2.1249% and 

1.9971%. The Confidence levels (95.0%) of the analyses in peels and food are 0.50767, and 

0.37490 while their kurtosis are all platykurtic distributions. 

 

 

Fig.4. Lipid content (%) in peels and edible portions of ten cultivars of plantain, 

Keniipe,Agalaberiba, Kalaasinberiba, Oyobaberiba, Sonrainipe, Maiipe, Taraipe, 

Nianipe,  Opuasinberiba and Indouberiba, 2018. 

 

Analyses of fibre content (%) in peels and food of ten plantain cultivars 

Figure.5. explains percent fibre content in peels and food, ranging from 3.26% Keniipe 

to3.89% Kala-asinriba and 2.726% 

Opuasinberiba to 3.72% Kala-asinberiba with mean values of 3.4926% and 3,2218%. At 

Confidence levels (95.0%) in peels 0.12196 and food0.26105 their kurtosis are leptokurtic and 

platykurtic distributions. 
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Fig.5. Fibre content (%) in peels and edible portions of ten cultivars of plantain, 

Keniipe,Agalaberiba, Kalaasinberiba, Oyobaberiba, Sonrainipe, Maiipe, Taraipe, 

Nianipe,  Opuasinberiba and Indouberiba, 2018. 

 

Results of dry matter (%) composition in peels and food of ten plantain cultivars 

Results of dry matter content in peels and food as reflected in fig.6, ranged from 13.33% 

Indouberiba to 26.18% Taraipeand 21.36% Kala-asiberiba to 46.2% Oyobaberiba with mean 

values 18.3608% and 30.0209%. At Confidence levels (95.0%) of peels and food 2.77619 and 

5.03501 their kurtosis are all leptokurtic distributions. 

 

 

Fig.6. Dry matter content (%) in peels and edible portions of ten cultivars of plantain, 

Keniipe,Agalaberiba, Kalaasinberiba, Oyobaberiba, Sonrainipe, Maiipe, Taraipe, 

Nianipe,  Opuasinberiba and Indouberiba, 2018. 
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Analyses of percent nitrogen free extracts (NFE) in peels and food of ten plantain 

cultivars 

Percent composition of NFE in peels and food in fig.7, showed that the values ranged from 

86.03%Agalaberiba to 88.939% Taraipe and 0 % Indouberibato 86.42%Niaipe with averages 

88.1741% and 76.7284%. At Confidence levels (95.0%) of peels and food are 0.61986 and 19. 

29828 their kurtosis are all leptokurtic distributions. 

 

 

Fig.7. Nitrogen free extract  (%) in peels and edible portions of ten cultivars of plantain, 

Keniipe,Agalaberiba, Kalaasinberiba, Oyobaberiba, Sonrainipe, Maiipe, Taraipe, 

Nianipe,  Opuasinberiba and Indouberiba, 2018. 

 

Results of Calcium (Ca) content (mg/100g) in peels and food in ten plantain cultivars 

Figure 8. shows results of calcium content in peels and food that ranged from 16.64mg/100g 

Opoasinberibato 34.72mg/100g Agalaberiba and14.92mg/100g Opuasinberiba to 

30.84mg/100g Keniipe with mean values of 23.721mg/100g and 22.092mg/100g. At 

Confidence levels (95.0%) of this trait in peels and food as 5.61007 and 5.11468, their kurtosis 

recorded all platykurtic distributions. 
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Fig.8. Calcium content(mg/100g) in peels and edible portions of ten plantain cultivars, 

Keniipe,Agalaberiba, Kalaasinberiba, Oyobaberiba, Sonrainipe, Maiipe, Taraipe, 

Nianipe,  Opuasinberiba and Indouberiba, 2018. 

 

Results of Magnesium (Mg) content (mg/100g) in peels and food of ten plantain cultivars 

Magnesium (Mg) content in peels and food varied tremendously in fig.9, ranging from 

7.54mg/100g Keniipe to10.6mg/100g Agalaberiba and 5.78mg/100g Maiipe to 8.74mg/100g 

Agalaberiba, while their mean values are 8.871mg/100g and 7.118mg/100g. The Confidence 

levels (95.0%) of trait at 0.67012 and 0.70832 the kurtosis are all platykurtic distributions. 

 

 

 

Fig.9. Magnesium (Mg) content(mg/100g) in peels and edible portions of ten plantain 

cultivars, Keniipe,Agalaberiba, Kalaasinberiba, Oyobaberiba, Sonrainipe, Maiipe, 

Taraipe, Nianipe,  Opuasinberiba and Indouberiba, 2018. 
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Results of Sodium (Na) content (mg/100g) in peels and food of ten plantain cultivars 

Figure 10. presents the values of Sodium (Na) content (mg/100g) in peels and food that ranged 

from 10.66mg/100g Soranipe to 19.9mg/100g Agalaberiba and 8.46mg/100g Soranipe to 

17.84mg/100g Oyobaberiba with mean values of 14.414mg/100g and 12,217mg/100g. At 

Confidence levels (95.0%) of this trait 2.86134 and 2.93455 their kurtosis recorded all 

platykurtic distributions. 

 

Fig.10. Sodium (Na) content (mg/100g) in peels and edible portions of ten plantain 

cultivars, Keniipe,Agalaberiba, Kalaasinberiba, Oyobaberiba, Sonrainipe, Maiipe, 

Taraipe, Nianipe,  Opuasinberiba and Indouberiba, 2018. 

 

Potassium (K) content (mg/100g) in peels and food of ten plantain cultivars 

Results of Potassium (K) content (mg/100g) in peels and food in fig.11, ranged from 

14.36mg/100gOyobaberiba to 16.76mg/100g Indouberiba and 10.6mg/100g Keniipe 

to13.6mg/100g Sorainipe having mean values of 15.623mg/100g and 12.502mg/100g. At 

recorded Confidence levels (95.0%) of 0.678303 and 0.673270 their values of kurtosis are all 

platykurtic distributions. 
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Fig.11. Potassium (K) content (mg/100g) in peels and edible portions of ten plantain 

cultivars, Keniipe,Agalaberiba, Kalaasinberiba, Oyobaberiba, Sonrainipe, Maiipe, 

Taraipe, Nianipe,  Opuasinberiba and Indouberiba, 2018. 

 

Results of Iron (Fe) content (mg/100g) in peels and food of ten plantain cultivars 

Figure 12. captured results of Iron (Fe) content (mg/100g) in peels and food of plantain 

cultivars varied from 0.168mg/100 Indouberiba to 0.74mg/100g and 

0.287mg/100gIndouberiba to 0.725mg/100g Keniipe with average values of  0.4065mg/100g 

and 0.4687mg/100g. The Confidence levels (95.0%) of this traits are 0.17878 and 0.10749 with 

their kurtosisall platykurtic distributions. 

 

 

Fig.12. Iron (Fe) content (mg/100g) in peels and edible portions of ten plantain cultivars, 

Keniipe,Agalaberiba, Kalaasinberiba, Oyobaberiba, Sonrainipe, Maiipe, Taraipe, 

Nianipe,  Opuasinberiba and Indouberiba, 2018. 
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Manganese (Mn) content (mg/100g) in peels and food of ten plantain cultivars 

Results of Manganese (Mn) of content in peels and food are presented in fig.13, with 

valuesfrom 0.138mg/100g Indouberiba to 0.216mg/100g Agalaberiba and 

0.194mg/100gTaraipe to 0.242mg/100g Agalaberiba, while their mean values are 

0.1749mg/100g and 0.2176mg/10g respectively. At Confidence levels (95.0%) of this trait in 

peels and food 0.02265 and 0.00934, their kurtosis are all mesokurtic distributions. 

 

 
 

Fig.13. Manganese (Mn) content (mg/100g) in peels and edible portions of ten plantain 

cultivars, Keniipe,Agalaberiba, Kalaasinberiba, Oyobaberiba, Sonrainipe, Maiipe, 

Taraipe, Nianipe,  Opuasinberiba and Indouberiba, 2018. 

 

Appraisal of Copper (Cu) content (mg/100g) in peels and food of ten plantain cultivars 

Figure 14, represent results of Copper (Cu) content (mg/100g) in peels and food of ten plantain 

cultivars that ranged from 0.02038mg/100g Indoubariba to 0.092mg/100g Keniipe and 

0.0342mg/100g Nianipe to 0.087mg/100g Keniipe with average values of 0.05054mg/100g 

and 0.0545mg/100g. The Confidence levels (95.0%) of this trait in peels and food are 0.02038 

and 0.01468 with kurtosis of platykurtic distributions. 
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Fig.14. Copper (Cu) content (mg/100g) in peels and edible portions of ten plantain 

cultivars, Keniipe,Agalaberiba, Kalaasinberiba, Oyobaberiba, Sonrainipe, Maiipe, 

Taraipe, Nianipe,  Opuasinberiba and Indouberiba, 2018. 

Evaluation of Zinc (Zn) content (mg/100g) in peels and food of ten plantain cultivars 

Results of evaluation of Zinc (Zn) content (mg/100g) in peels and food are presented in fig .15 

oscillated from0.106mg/100g Indouberba to 0.426mg/100gKeniipe and 0.136mg/100g 

Opuasinberiba to 0.42mg/100g Keniipe and means 0.2255mg/100g and 0 2262mg/100g. At 

Confidence levels (95.0%) of 0.10732 and 0.08536 their kurtosis are all platykurtic 

distributions. 

 

Fig.15. Zinc (Zn) content (mg/100g) in peels and edible portions of ten plantain 

cultivars, Keniipe,Agalaberiba, Kalaasinberiba, Oyobaberiba, Sonrainipe, Maiipe, 

Taraipe, Nianipe,  Opuasinberiba and Indouberiba, 2018. 
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Assessment of Phosphorous (P) content (mg/100g) in peels and food of ten plantain 

cultivars 

Results of assessment of Phosphorous (P) content (mg/100g) are presented in fig,16, with 

values from 0.227mg/100g Indouberiba to 0.486mg/100g Agalaberiba and 0.354mg/100g 

Indouberiba to 0.542mg/100g Sorainipe with average values of 0.3214mg/100g and 

0.424mg/100g. Confidence levels (95.0%) of this trait in peels food are 0.06333 and 0.04040 

with their kurtosis platykurtic and leptokurtic distributions 

 

 

 

Fig.16. Phosphorous (P) content (mg/100g) in peels and edible portions of ten plantain 

cultivars, Keniipe,Agalaberiba, Kalaasinberiba, Oyobaberiba, Sonrainipe, Maiipe, 

Taraipe, Nianipe,  Opuasinberiba and Indouberiba, 2018. 

 

DISCUSSION 

Proximate and mineral nutrient analyses of ten plantain cultivars in our study recorded variable 

composition of mineral nutrients in peels and food. The proximate of moisture, ash,fibre and 

carbohydrate in peels are relatively higher than in food,while other traits of proximate (protein 

and dry matter) are more in food, this is in line with Ogidiet al. (2017). Composition of mineral 

nutrients (Ca, Mg, Na and K) in peels are relatively higher than food of the investigated plantain 

cultivars, while other mineral nutrients (P, Mn, Cu and Fe) are relatively higher in food 

confirming the results of Ogidiet al. (2017). 

Considering the importance of these mineral nutrients (Ca, Mg,Na, K, Fe, Mn, Cu, Zn and P) 

and proximate composition of Moisture, Ash, Protein, Lipid, Fibre, Dry matter and 

Carbohydrate in human health,both peels and food of plantain can serve as a major source of 

human  diet when consumed whole. 

Investigation of specific cultivars on mineral nutrient composition paves the way for more 

intensive studies by choosing the appropriate cultivar with the desired qualities for medicinal, 

industrial, animal and human consumption. 
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CONCLUSION 

The conclusions of our study are presented in the following order with the consideration of 

nutrients in peels and food. 

1. Moisture content in peels and food ranged from 73.825% Taraipe to 86.67% 

Indouberiba with a mean       value of 81.6404% while in food it ranged from 53.8% 

Oyobaberiba to 78.64% Kalaasinberiba with an average value of 68.98%. 

2. Percentage ash content in peels swayed from 1,48% Keniipe to 2,124% Opuaasinberiba 

and the mean value is 1.65%, while that of the food ranged from 1,36% Keniipe to 

2,246% Opuasinberiba with average content 1.806%. 

3.  The values of percent protein in peels ranged from 3.87% Kalaasinberiba to 5.56% 

Agalaberiba and mean value 4,557%, that of food from 6.482% Sorainipe to 8,84% 

Agalaberiba with an average level of 7.661%. 

4 Lipid content in peels and food ranged from 1.488% Opuasinberiba to 3,28% 

Agalaberiba in peels. And 1.426% Nianipe to 2.86% Agalaberiba in food with 

subsequent mean values of 2.1249% and 1.9971%. 

5  Percent fibre content in peels and food, ranging from 3.26% Keniipe to 3.89% Kala-

asinberiba and 2.726%. Opuasinberiba to 3.72% Kala-asinberiba with mean values of 

3.4926% and 3,2218%. 

6 Dry matter content in peels and food ranged from 13.33% Indouberiba to 26.18% 

Taraipe and 21.36%. Kala-asinberiba to 46.2% Oyobaberiba with mean values 

18.3608% and 30.0209%. 

7   Percent composition of NFE in peels and food ranged from 86.03% Agalaberiba to 

88.939% Taraipe and 0%Indouberibato 86.42% Niaipe with averages 88.1741% and 

76.7284%. 

8   Calcium content in peels and food ranged from 16.64mg/100g Opoasinberiba to 34.72 

mg/100g Agalaberiba           and14.92mg/100g Opuasinberiba to 30.84mg/100g Keniipe 

with mean values of 23.721mg/100g and 22.092mg/100g. 

9 Magnesium (Mg) content in peels and food varied from 7.54mg/100g Keniipe to 

10.6mg/100g Agalaberiba and 5.78mg/100g Maiipe to 8.74mg/100g Agalaberiba, while 

their mean values are 8.871mg/100g and 7.118mg/100g 

10 Sodium (Na) content (mg/100g) in peels and food ranged from 10.66mg/100g Soranipe 

to 19.9mg/100g Agalaberiba and 8.46mg/100g Sorainipe to 17.84mg/100g Oyobaberiba 

with mean values of 14.414mg/100g and 12,217mg/100g. 

11 Potassium (K) content (mg/100g) in peels and food ranged from 14.36mg/100g 

Oyobaberiba to 16.76mg/100g Indouberiba and 10.6mg/100g Keniipe to13.6mg/100g 

Sorainipe having mean values of 15.623mg/100g and 12.502mg/100g. 

12 Iron (Fe) content (mg/100g) in peels and food of plantain cultivars varied from 

0.168mg/100g Indouberiba to 0.74mg/100gKeniipe and 0.287mg/100g Indouberiba to 

0.725mg/100gKeniipe with average values of 0.4065mg/100g and 0.4687mg/100g. 

13 Manganese (Mn) of content in peels and food swayed from 0.138mg/100g Indouberiba 

to 0.216mg/100g Agalaberiba and 0.194mg/100g Taraipe to 0.242mg/100g 

Agalaberiba, while their mean values are 0.1749mg/100g and 0.2176mg/10g 

respectively. 

14 Copper (Cu) content (mg/100g) in peels and food ranged from 0.02038mg/100g 

Indoubariba to 0.092mg/100g Keniipe and 0.0342mg/100gNianipe to 0.087mg/100g 

Keniipe with average values of 0.05054mg/100g and 0.0545mg/100g. 
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15 Zinc (Zn) content (mg/100g) in peels and food oscillated from 

0.106mg/100gIndouberba to 0.426mg/100g Keniipe and 0.136mg/100g Opuasinberiba 

to 0.42mg/100g Keniipe and means 0.2255mg/100g and 0 2262mg/100g. 

16 Phosphorous (P) content (mg/100g) in values varied from 0.227mg/100g Indouberiba to 

0.486mg/100g Agalaberiba and 0.354mg/100g Indouberiba to 0.542mg/100g Sorainipe 

with average values of 0.3214mg/100g and 0.424mg/100g. 
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