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Abstract 
Plantain (Musa spp.) constitutes an essential food crop in both tropical and 
subtropical areas. The staple’s nutritional value and provitamin A carotenoid 
potential has attracted more interest and usage. Plantain (Musa spp.) optimi-
zation into food recipes has been identified to increase patronage and mini-
mises food wastage, due to the fruit’s (pulp) high perishability nature. In this 
study, local over ripe plantain (Musa spp.) was sampled and used in a bever-
age production. The beverage was processed from pureed ripe plantain, by 
three days fermentation of the pureed plantain mixture, boiling, and spicing, 
preservation with syrup, storage, and usage. The product’s processing was 
followed with a sensory evaluation of the new beverage on taste, appearance, 
color, flavour, and overall acceptability. Majority of the respondents indicated 
the new product was good and was well accepted. The research sought to cre-
ate food diversity, encourage more usage of the crop and to highlight the nu-
tritional values of plantain (Musa spp.) which is particularly high in provita-
min A carotenoid to address Vitamin A deficiency in low resource setting 
communities. 
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1. Introduction 

Plantains and cooking bananas (Musa spp.) are staple foods grown throughout 
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the tropics, it constitutes a major source of food for millions of people globally 
[1].  

Plantain is the common name for herbaceous plants of the genus Musa. Plan-
tains are classified formally as Musa acuminata, Musa acuminate or Musa balbi-
siana, balbisiana, depending on their genomic composition [2]. 

Plantain meets the caloric requirements of several people worldwide. Their 
suitability as food is that they produce crops all year round, making them more 
reliable all-season staple food. This is particularly important for communities 
living in mountainous areas or forests with inadequate food storage, transporta-
tion, and preservation technologies [2]. The raw plantain (Musa spp.) consists of 
nutrients, which includes proteins; carbohydrates; minerals, vitamins, monoun-
saturated and polyunsaturated fatty acid. These nutrients make plantain a nutri-
tious food source that addresses both the macro and micro-nutrient needs of 
growing populations and prevents nutrient deficiencies, most especially Vitamin 
A [3]. Greater than 80% of the sources of Vitamin A in developing countries are 
obtained from plant sources in the form of provitamin A carotenoids of which 
the body later converts into retinol (Vitamin A) [4]. Vitamin A is particularly 
necessary for children below five and women of reproductive ages for good vi-
sion, reproductive health and immune resistance to infections and diseases [5] 
[6]. A recent study indicated that, daily intake of ripe (yellow) plantain of 250 
g meets 7.6% and 71.8% DRI of Vitamin A of infants below (5) five years of 
age, whereas 500 g daily intakes of ripe plantain meets the Vitamin A DRI of 
8.7% and 81% of women of childbearing ages respectively [1]. Plantain (Musa 
spp.) found in the tropical areas of Africa contains provitamin A carotenoids 
which range from 3.89 to 18.75 mg/g fw [7] moreover, researches indicate that 
orange-fleshed plantains (Musa spp.) have significantly higher (61.19 mg) 
b-carotene/g fw provitamin A carotenoid [8]. An in-vitro bio-accessibility study 
conducted by [7] on ripe plantain revealed that, following processing, the provi-
tamin A available for absorption in ripe plantain-derived dishes (16% - 27%) was 
higher than those found in common root tubers. 

Plantains contain less sugar and are firmer when compared to dessert banana [9]. 
While dessert bananas can be eaten raw, plantains need to be cooked or processed, 
and are usually processed in unripe or overripe form. Plantain and banana have 
a difference of 15 g of starch per 100 g of DW, even with same genotype (AAB) 
[10]. A standard plantain contains about 220 calories and is a good source of di-
etary fibre [3].  

Plantain fruits (Musa spp.) may be consumed unripe (green) by cooking, 
and ripe or yellow [11]. It is also used in preparation of other traditional dishes 
ranging from plantain chips, flour, fritters, “akara” in Nigeria. In Africa and 
some parts of the world, large quantities of beer are brewed from plantain 
(Musa spp.). It has a low alcoholic rate but high vitamin content, especially 
provitamin A and is therefore of significant importance in nutrition. Other 
products derived from plantain are figs (dried slices of ripe plantain), powder 
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(ground form of ripe plantain), flakes, juice, and puree ([12] [13] [14]. Plan-
tain, the subject of this study is also well used in Ghana in the preparation of 
local dishes such as ampesi, roasted plantain, “tatale” and “kakro”, it can be 
fried or roasted and eaten with cooked beans or groundnut. Plantain can be 
used for jam, marmalades, juice, and vinegar. Some other forms of usage in-
clude handcrafts from the leaves and fiber, ropes, peels for animal feeds, and 
leaves for wrapping foodstuff [14] [15]. 

This paper aimed to produce nutritious beverage using yellow or ripe plantain 
(Musa spp.), which contain naturally occurring pro-vitamin A with other nu-
trients and to conduct sensory evaluation of the new beverage developed to de-
termine its acceptability by respondents. 

Plantain (Musa spp.) Food Value Chain 
The food chain cycle from farms to table constitutes the transfer of staple foods 

such as plantain. Due to plantain fruits perishable nature, their post-harvest 
losses fluctuate among different countries, which largely depends on the market 
chains organization and consumption modes. Hence, there are limited to no da-
ta on post-harvest losses in several plantains producing countries [16]. Post-harvest 
losses assessment of plantain is difficult because both the green plantains (un-
ripe) and the yellow (overripe) fruits are consumed. Nonetheless, issues such as 
limited transportation and distribution facilities in production regions, harvest 
at maturity close to fruit ripening, and poor storage conditions often depreciate 
plantain’s (Musa spp.) quality leading to post-harvest losses [16]. Nevertheless, 
no use is put to over ripe plantain in its almost deplorable state, it is either 
thrown away or sold at a cheaper rate with no economic significance. More so, 
although the plantain (Musa spp.) might be over ripe and less attractive, it is nu-
tritious, and beverages can be made from it. It can meet nutritional needs espe-
cially vitamin A deficiency which is prevalent in low resources settings and de-
veloping countries and prevent food wastage, insecurity, and food scarcity. 
Young infants and women are generally affected by Vitamin A deficiency which 
impedes human developmental potential and affects economic and social devel-
opment [17]. Dietary diversification, food fortification, supplementation, food 
modification and disease control measures are methods often employed in man-
aging Vitamin A deficiency [18]. Dietary modification approaches and dietary di-
versification are reportedly the most feasible, sustainable, economically, and 
culturally acceptable approaches that require altering food production practices, 
household methods for preparing, processing indigenous foods and its intake 
patterns [19].  

Nutritional Composition of Plantain 
Table 1 shows the lists of proximate, minerals and vitamins composition in 

100 g plantain. According to [20], ripe plantain gave yields higher in starch than 
the unripe plantain. The starch extract in both variety differs: ripe plantain 
starch has: ash (0.95%), fat (0.403%) and protein (0.325%) while the unripe 
plantain starch contents consist of: ash (1.09%) fat (0.27%), protein (0.64%). A 
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study by [21] on the proximate chemical composition of the amino acids and 
carbohydrate components of ripe and green plantain (Musa spp.), showed the 
overall quality of sugars in the plantains substantially increased through ripening 
from 3.0% to 31.6% in the peel (skin) and from 1.3% to 17.3% in the fruit (pulp), 
respectively. 

 
Table 1. Nutritional values of plantain per 100 g of edible portion (USDA, 2016). 

Nutrient Unit Amount 

Proximate   

Water g 65.30 

Carbohydrates g 31.89 

Protein g 1.30 

Fats g 0.37 

Dietary Fibre g 2.30 

Energy KJ 510.00 

Vitamins   

Vitamin A µg 56.00 

Beta-Carotene µg 457.00 

Vitamin K µg 0.70 

Vitamin E mg 0.14 

Thiamine (B1) mg 0.052 

Riboflavin (B2) mg 0.054 

Niacin (B3) mg 0.686 

Vitamin B6 mg 0.299 

Folate µg 22.00 

Pantothenate mg 0.26 

Choline mg 13.50 

Vitamin C mg 18.4 0 

Minerals   

Sodium mg 4.00 

Potassium mg 499.00 

Calcium mg 3.00 

Magnesium mg 37.00 

Phosphorus mg 34.00 

Iron mg 0.60 

Zinc mg 0.14 
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Plantain (Musa spp.) Fermentation 
Fermentation of foods is one of the most important technologies used in 

pre-industrial societies to transform agricultural and wild food products into 
edible and nutritional products. The fermentation process is associated with a 
variety of attributes, some of the most important being enhancement of foods 
nutritional quality, preservation, decrease in food spoilage and harmful attributes, 
including harmful bacteria [22]. Fermentation procedures are often locally ac-
quired and maintained and easily made with less technology. Fermented foods 
are necessary for survival in places of food insecurity, locally fermented foods 
are generally cheap, and practiced worldwide [22]. In this study, basic fermenta-
tion strategies are employed for the preparation/processing of the ripe plantain 
beverage. The pureed pulp of plantain (Musa spp.) was fermented for three days. 

2. Materials and Methods 

Materials 
The materials needed for this study included ripe plantain, sugar, and pep-

percorns. The plantain (Musa spp.) in a very ripe form on a scale of ripeness 
stage (7) seven, and the other ingredients required for the preparation of the plan-
tain and peppercorn beverage were purchased from the local market of Kofori-
dua municipality, eastern region, Ghana. The product preparation and sensory 
evaluation were conducted at the campus of Koforidua Technical University, 
Hospitality Department, Ghana. Table 2 shows the ingredient and their quanti-
ties to produce the beverage. 

Methods  
Over-ripe plantain was washed and peeled. The plantain was weighed and put 

into a clean bowl. The overripe plantain was then mashed into a smooth paste 
(pureed). Water was added and left to ferment for three days. After the fermen-
tation was completed, the plantain mixture was boiled for 30 mins, and strained. 
The strained plantain mixture was re-boiled for 30 mins, and peppercorns were 
added as a spice to improve the flavor. Syrup made from sugar was poured into 
the mixture to act as a preservative. The new product was left to cool. The fi-
nished ripe plantain drink/beverage was transferred into individual sterilized 
bottles and the lids sealed. The new product (ripe plantain beverage/drink) was 
then kept in a refrigerator to chill and made ready for service. Below is the new 
product preparation flow chart (Figure 1). 

 
Table 2. Plantain beverage Ingredients and their quantities. 

Ingredients Unit Quantity 

Over-ripe plantain kg 3 

Water litres 1 1/2 

Syrup oz 8 

Peppercorns singles 10 
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Figure 1. Processing of plantain beverage flow chart. 

 
Sensory Analysis of Overripe Plantain Beverage 
Sensory evaluation constitutes a vital phase in new product development and 

experimentations, the new product should be able to appeal to the perceived re-
spondents (users) sensibility [23]. Sensory evaluation prompts, quantify, evalu-
ate, and explain reactions to the attributes of foods and raw materials as they are 
perceived by the senses of smell, taste, touch, sight, and hearing [24]. The sen-
sory evaluation was on ripe plantain and peppercorns beverage. A total number 
of fifty (50) panellists were selected among students at Koforidua Technical Uni-
versity, Koforidua, Ghana. The recruitment criteria were that the panellists (re-
spondents) were knowledgeable of plantain and its food products (including 
other locally made beverages), have no allergy to the plantain fruits (pulps), and 
accept to participate in the study (test). The sensory characteristics assessed in 
this study are taste, sight, flavour, appearance, and colour. 

3. Results and Discussions 

Product description 
The product ripe plantain beverage was made from overripe plantain, pep-

percorns, and sugar (Figure 2). 
Sensory Analysis of Overripe Plantain Beverage Presentation 
Figure 3(a) presents the results of the sensory evaluation on taste. The results 

indicate that, out of the 50-respondents sampled, 35 representing 70% respond-
ed that the new plantain beverage was very pleasant, 10 respondents representing 
20% chose pleasant, while 2 respondents representing 10% selected quite plea-
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sant, none of the respondents scored the new product not tasty. The results give 
evidence that most of the respondents liked the new plantain and peppercorns 
beverage. 

Figure 3(b) summarizes the results of the new plantain beverage appeal to 
sight. Out of the 50 respondents, 17 representing, that is 34% of the respondents 
indicated the new beverage was very appealing, 26 representing being 52% chose 
appealing, 7 respondents representing 14% selected quite appealing while none 
of the respondents responded to not appealing. The results suggest the new 
product was acceptable and appealing by sight. 

Figure 3(c) provides results on the flavor of the new plantain beverage. Half 
of the respondents, constituting 50% of the respondents responded that the 
product was very nice, 42% chose nice, 8% indicated the new product was quite 
nice and none of the respondents chose not nice. The results confirm that ma-
jority of the respondents found the flavor of the new product to be very nice. 

Results from the Figure 3(d) provide scores on the appearance of the new 
plantain and peppercorn beverage. According to the results, 21 of the respon-
dents responded that the new plantain was very good which represents 42%, 
whiles 23 respondents, representing 46%, chose good, and 6 of the respondents 
selected quite good this represents 12%, none chose not good. These results 
demonstrate that majority of the respondents found the new product as good.  

Figure 3(e) shows results on the color of the new plantain beverage. The 
scores shows 23 (46%) of the respondents indicated the new beverage is very co-
lorful, 15 (30%) of respondents indicated the beverage was colorful, whiles 12 
(24%) of the respondents responded to quite colorful, none of the respondents 
answered to not colorful. The results imply the color of the new product was ac-
ceptable. 

Table 3 shows results on the overall acceptability of the new beverage. All the 
panel (respondents) indicated they liked the new beverage which represents 50 
(100%) of the respondents. This means the new product is well acceptable as a 
beverage. 

 

 
Figure 2. Bottled ripe plantain and peppercorns beverage. 
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Figure 3. Sensory evaluation of over ripe plantain drink on (a) taste (b) appeal by sight (c) flavor (d) appearance 
(e) colour. 

 
Table 3. Sensory evaluation of over ripe plantain drink on overall acceptability. 

Attributes Number of respondents (n = 50) Percentage (%) 

Like 50 100 

Dislike 0 0 

Not at all 0 0 

Total 50 100 

Source: Field Survey. 

Taste perception

Very Pleasant Pleasant Quite Pleasant Not Pleasant

R
es

po
nd

en
t (

%
)

0

20

40

60

80

Appeal to sight perception

Very Appealing Appealing Quite Appealing Not Appealing

R
es

po
nd

en
t (

%
)

0

10

20

30

40

50

60

Flavour perception

Very nice Nice Quite nice Not nice

R
es

po
nd

en
t (

%
)

0

10

20

30

40

50

60

Appearance perception

Very good Good Quite good Not good

R
es

po
nd

en
t (

%
)

0

10

20

30

40

50

Colour perception

Very Colourful Colourful Quite colourful Not colourful

R
es

po
nd

en
t (

%
)

0

10

20

30

40

50

(a) (b)

(c)
(d)

(e)

https://doi.org/10.4236/fns.2020.1112077


M. K. Kwofie et al. 
 

 

DOI: 10.4236/fns.2020.1112077 1104 Food and Nutrition Sciences 
 

4. Discussion 

The plantain and peppercorn beverage is an innovative product. Generally, 
drinks and beverages are frequently consumed in tropical areas due to the cli-
mate. As per the various results from the sensory evaluation, the parameters of 
taste, color and flavor were scored by the panel as very pleasant, very nice and 
very colorful. This could be attributed to the fact that the beverage was made 
from plantain which is unusual to most of the respondents, since soft over ripe 
plantain has very low significant value as a food commodity, this might have po-
sitively influenced the respondent’s perception about the new beverage as being 
unique. Similarly, the appearance and appeal to sight of the plantain and pep-
percorn beverage were both scored as good because the carotenoid present in the 
beverage gave it an orange-like yellowish color of which the respondents were 
comfortable with.  

5. Conclusion 

In this research, over ripe plantain (Musa spp.) and peppercorns were utilised in 
a beverage preparation and processing. The purpose of the study is to encourage 
dietary diversity, reduce food wastage and to promote the incorporation of 
plantain and overripe plantain into our diets for its nutritional attributes (nutri-
tion education). A sensory evaluation was conducted on fifty (50) respondents 
on the new product developed from overripe plantain regarding the taste, ap-
pearance, colour, flavour, and overall acceptability of the beverage. Majority of 
the respondents indicated the new beverage was very good, and they readily re-
ceived it. The study outcome suggests plantain (Musa spp.) can be put to several 
beneficial use in modern food preparation and processing. The study result is an 
indication that individuals and households will readily accept new developed 
food products (recipes) from plantain. As more recipes and education are created 
about plantain (Musa spp.), which has naturally occurring pro-vitamin A caro-
tenoids and other nutrients, more patronage and usage of the fruit (pulp) will be 
observed and consequently, reduce nutritional and vitamin A (retinol) deficien-
cy rate, most especially in developing countries for a healthy life. 
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