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ABSTRACT

Bread is one of the most convenient, least expensive and most important staple foods in
the world today. It is usually fermented and baked into loaves or cakes. Bread making
has been with the Chinese for 5000 years and has also been found in ancient Egyptian
tombs and reported widely in the Old Testament of the Holy Bible and in the Holy
Qur’an. Bread was introduced to Nigeria probably about two centuries ago either by
white colonialists or it may have been acquired from the Arabs through the Trans-
Saharan trade with the Fulanis and Hausas of Northern Nigeria, especially during the
eras of Mali and Songhai Empires. Wheat bread is widely consumed in all parts of Africa.
Research into the use of indigenous raw materials in the production of composite bread,
cakes and confectionery products has been carried out in several African research
institutes and universities. These investigations have proven beyond doubt the baking
potentials of various tropical crops including plantain and banana. Improved varieties of
plantain and banana have been developed and widely distributed to farmers in West and
Central Africa as well as East and Southern Africa by the International Institute of
Tropical Agriculture (IITA). This effort was complemented by extensive post-harvest
research on new product development and evaluation from various accessions of plantain
and banana hybrids. Transformation of fruits at different stages of ripening involving
different processing techniques, packaging and preservation of new products was
disseminated to farmers and food processors. This was necessary to add value to fresh
plantain and banana, reduce post-harvest loss, enhance product diversification and
provide jobs. Despite these approaches, there has been limited effort to implement
composite bread technology in developing countries at the industrial level. This paper is
a review of the application of tropical crops, especially plantain and banana in bread
making. Output of this review may provide impetus for sustainable adoption of non-
wheat or composite wheat bread making technology in Africa.

Key words: Plantain, wheat, baking, composite, bread, banana, postharvest, industrial,
evaluation, adoption
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INTRODUCTION

The uses of plantain or banana and wheat flour in composite bread, cakes and biscuits
have been widely reported [1, 2, 3, 4]. The most popular yeast-leavened product is bread,
which usually comes in an array of sizes, shapes, textures, and tastes and is widely
consumed globally. For example, bread varies in size from small bread sticks to loaves
weighing several kilos. Crust, colour and texture can vary from the thick, black crust of
pumpernickel to the thin, white crust of Chinese steam bread. The reasons for the large
variations are complex and difficult to explain [5] and many of them have to do with
tradition, how much of the diet is bread, and other factors. Bread is a food product made
of flour or meal that is moistened, kneaded and sometimes fermented [6], and then
usually baked into loaves or cakes [7]. Bread is a universally accepted, convenient form
of food for all populations, rich and poor, rural and urban [8]. It was introduced to Nigeria
probably about two centuries ago [9].

Wheat suitable for bread making is produced in commercial quantities in temperate
countries such as Canada, Australia and countries in the former USSR [10]. Production of
bread from plantain and banana flour could help to reduce wheat importation and
consequently help importing nations to harness the use of locally produced raw materials
and save their currency. Nigeria’s investment in wheat importation from 1999 to 2010
amounted to N1,087 trillion, and in 2010 alone, 3,971,861 tons of wheat was imported,
which amounted to N1,044,982 [11]. Wheat contains a protein, gluten, which when mixed
with water and worked by mechanical action, forms an elastic dough, which consequently
imparts to leavened bread its unique and much-desired texture.

The cost of most widely consumed types of wheat breads in Nigeria ranges between N50
to N350 depending on their size, which is on the high side considering the poor masses
that depend largely on bread loaves as their major staple food. This, therefore, gives
impetus for further research into the use of composite flour for baking. A motivation of
this review process was not as a result of paucity of information required for the
implementation strategy for industrialisation of plantain and banana flour in composite
baking venture, but due to lukewarm attitudes of bakers in adopting the composite flour
baking technology. This review was, therefore, carried out to provide an assemblage of
available data to stimulate policy makers and industrialists on the need for plantain and
banana composite baking technology in Africa.

IMPORTANCE OF WHEAT IN BREAD MAKING

Wheat (Triticum spp.) is the world’s leading grain crop, whose importance is derived from
the physical and chemical properties of the gluten, which make possible the production of
leavened bread [12]. Apart from its use in bread making, wheat also finds wide application
in pastry and semolina products, and for fermentation to make alcoholic beer [13] and
vodka, [14] or biofuel [15]. The wheat plant is fairly hardy and can grow under a wide
variety of environmental and soil conditions [5]. Many people like wheat-based products
because of the taste, and particularly the texture. Wheat is unique among cereals because its
flour possesses the ability to form a visco-elastic dough when mixed with water.
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Leavened bread from wheat flour has been eaten in the Mediterranean Basin for at least
3000 years [10]. Baked goods such as bread, cakes and meat pie are particularly pleasing
foods with numerous advantages over other staple foods. For instance, they are extremely
convenient because further preparation is not required once purchased. The products are
superior in nutritional quality, particularly the protein and vitamin contents, when
compared to staple foods such as rice, potatoes, bananas and cassava. Bread is rarely
eaten alone when compared to other staple foods. For example, in the sandwich form,
bread acts as a platform for consumption of high protein products such as meat, cheese
and vitamin-rich foods. Moreover, bread is superior in that it is a solid that can easily be
carried, and it forms an ideal material for enrichment with vitamins, minerals and protein
concentrates. It would seem probable, therefore, that any community could, with
considerable benefit to health, increase its consumption of bread, including those
produced from plantain and banana flour.

“HARVEST PLUS” GLOBAL CHALLENGE PROGRAMME ON
NUTRITIONAL ENHANCEMENT AND BIODIVERSITY OF
PLANTAIN AND BANANA

The Consultative Group on International Agricultural Research (CGIAR) initiated a
nutritional enhancement project in 1995 to improve the micronutrient components of
certain crops including plantain and banana, rice, wheat, maize, phaseolus beans and
cassava with a focus on iron, zinc and vitamin A. It is estimated that 75 to 251 million
children have sub-clinical symptoms of vitamin A deficiency worldwide [16, 17].
Nutritionally-improved crop varieties are easily adopted by rural communities when
compared with supplementation, fortification and dietary diversification or modification.
In terms of nutritional value, plantain contains 1,127 1U/100g of vitamin A and 457
ug/100g of B—carotene against 9 1U/100g of vitamin A and 5 pg/100g of B—carotene in
wheat [18]. Also in plantain, the potassium content of 499 mg/100g exceeds the 363
mg/100g in wheat [18]. The Nigerian government has mandated food manufacturers to
fortify their products with essential minerals and vitamins. However, such food
supplements and fortified products are beyond the reach of many households in Nigeria
and other developing countries due to their high cost. International Institute of Tropical
Agriculture (1ITA), a key member of CGIAR is combating micronutrient deficiency in
its mandated crops, which includes plantain and banana, cassava, yam, and maize
through genetic manipulations. The use of micronutrient-rich varieties has the potential
for sustainable impact on the nutritional status through the promotion of high pro-vitamin
A carotenoids. Previous works reported that Micronesian banana varieties have a high
level of carotenoids that is capable of providing up to half of the total daily vitamin A
requirements in a single fruit [19, 20]. In developed countries, 70-90% of carotenoid
intake is derived from fruits and vegetables, and provide about 25-35% of the total retinol
intake, whereas in developing countries, this contribution can be as much as 82% [21].
This strongly suggests that there is real potential for improving human nutritional status
and achieving long-term population health benefits without enforcing a change in dietary
eating habits. New plantain and banana hybrids may potentially be applied in
intervention programmes to combat nutritional deficiencies through the application of
flours derived from green unripe fruits for baking and confectionery products
manufacturing.
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The production of plantain and banana is increasing following the distribution and
acceptance of disease resistant and high yielding varieties in the West and Central Africa
(WCA) and East and Southern Africa (ESA) produced by IITA. Processing of plantain
and banana into high quality, easy-to-use flour is anticipated to increase their economic
importance [22]. These factors provide impetus for increasing plantain and banana
utilisation in various product formulations, especially in high quality flour production for
the baking industry.

CONSTRAINTS TO COMPOSITE BREADMAKING

The major problem with bread consumption in Africa is that most countries cannot
produce sufficient quantities of wheat required by the baking industry. In Angola,
Cameroon, Céte d’Ivoire, Ghana, Guinea, Madagascar, Mozambique, Nigeria, Tanzania,
Uganda and Zaire, about 2 million tons of wheat are imported for the baking industry
annually, and local wheat production is less [23]. Nigeria imports the most food, with
grains being the key produce, when compared against other West African countries; these
imports account for 36% of Economic Community of West African States (ECOWAS)
food imports [24]. Rice and wheat are also imported into Nigeria in large quantities with
a significant deficit in the production of these two commodities. Plantain production
increase at an average rate of between 2.3% to 2.6% in West Africa [25] could be
harnessed to further boost production for industrial application. Nigeria is the third
largest producer of banana in the world with annual production of 1.9 million tonnes
[26]. The development and dissemination of disease resistant, high yielding varieties of
plantain and banana by IITA had evolved, thus, increasing the amount of these crops
being harvested annually.

One of the technical constraints militating against the supplementation of wheat with
non-wheat flours is the replacement of the unique functional viscoelastic properties of
the main functional wheat protein (gluten) [27]. When gluten is mixed with water and
worked by mechanical action, it forms elastic dough, which may be stretched in two
directions and form sheets or films [28]. The properties of a dough or batter depend
considerably upon the type of flour used. Strong flours containing more gluten and gluten
of a quality that will stretch farther before tearing are the kind chosen for making bread
because bread dough must be able to expand to a great degree and yield baked products
of especially light density. Weaker flours, however, contain less gluten and their films
are less tough and tear more readily and when baked, yield structures that are less chewy
but tenderer. However, attempts have been made to partially replace strong wheat flour
at different levels of substitution in bread making. Such composite bread usually requires
at least 70% of wheat flour to be able to form leavened products [29, 30].

PROSPECTS FOR PLANTAIN AND BANANA FLOUR COMPOSITE BREAD
Plantain production in Nigeria is estimated at about 2.4 million metric tons, which are
mostly obtained from the southern states [31]. This accounts for its wide use in diverse

ways alongside other staple foods crops in Nigeria. The increasing consciousness for
consumption of healthy foods (as prevention is better than cure) has been a major force
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driving the demand for healthy foods like plantain flour in Nigeria. The demand for
plantain flour has been estimated to be in excess of 100,000 tonnes per annum [32]. The
current supply level is less than 20% of the estimated demand with only few companies
producing on mechanised commercial scale. Popular brands of plantain flour in the
Nigerian market include Lemmy, Inutech, Ayoola, Bil, Amazing, DSC and Deluxe.
Plantain, the only raw material required for the production of plantain flour is available
in commercial quantities in fourteen major plantain and banana growing states in Nigeria,
including Edo, Delta, Ondo, Rivers, Cross River, Akwa Ibom, Imo, Abia, Ogun, Oyo,
Osun, Anambra, Enugu and Lagos [32]. Plantain is rich in dietary fibre and resistant
starch and it is a good source of carotene, vitamin B complex (thiamine, niacin,
riboflavin, and B6), vitamin C, and micronutrients [33, 34]. The average variable cost of
plantain per dozen in Nigeria is N4, 255, while the average total revenue per dozen of
plantain bunch is N6,962 with a gross margin of N2,708 [35]. This shows that plantain
marketing is a profitable venture, in conformity with a previous finding [36]. Several
studies have been carried out to either replace or substitute indigenous food crops for
wheat in baking [1, 2, 3, 4, 37]. To complement research efforts in achieving composite
baking technology, a ban was placed on importation of wheat into Nigeria by the
Nigerian Government in 1987, which highlights the need for marketable composite
bread. Technically, organoleptically acceptable cakes were developed from 100% flour
of two different cultivars of cooking bananas (Cardaba and Bluggoe) by Adeniji and
Empere [2]. Cardaba had the highest energy content (360.4 KJ/100g), while wheat and
Bluggoe had 356.2 KJ/100g and 344.5 KJ/100g, respectively. Also, breads and biscuits
formulated from 80:20 and 60:40 (w/w) (wheat:plantain) levels of substitution for breads
and biscuits, respectively were technically feasible and organoleptically acceptable to
consumers [4]. Sarawong et al. [38] incorporated green plantain flour into rice flour and
wheat starch as a functional ingredient to produce gluten-free bread. In these trials, an
addition of up to 30% green plantain flour resulted in acceptable bread quality with
maximum resistant starch content. In a study on composite bread making, different levels
of cowpea and plantain flours were mixed with wheat flours to determine the quality of
bread so produced [39]. Plantain flour was uniquely processed by blanching at 100°C in
hot water for two minutes, which increased final viscosity, reduced rapidly available
glucose and increased bread loaf size. Cowpea was also uniquely processed by soaking,
drying, brushing, and then de-hulled. The hulls were incorporated to provide fibre and
phytonutrients. These flours can be incorporated into wheat flour bread up to 20 g/100g
with improved physical properties and possibly better glycemic responses. Research has
also revealed that blanching changed the proximate composition, pasting properties of
plantain [40]. Dry heat and moist heat processing of plantain altered the physical form of
the carbohydrates and affected amylase digestion [40], while Adeniji et al. [41] showed
that blanching and cold water treatment reduced sugar and protein content of plantain
flour. Supplementary effect of plantain flour on dough characteristics and bread quality
was investigated by Ehirim and Umelo [42], which revealed that acceptable bread could
be produced from wheat/plantain composite flour at up to 15% plantain flour
substitution. Adepoju et al. [43] processed plantain into various products by sun drying,
fermentation, boiling, and roasting. The low sodium content of the products makes them
suitable for hypertensive people while the low carbohydrate content coupled with
relatively high energy makes them suitable for consumption by diabetics. Eke-Ejiofor
and Kiin-Kabari [44] investigated composite bread formulation using different levels of
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wheat flour substitution with plantain flour (0-50%), including 100% wheat flour and
100% plantain flour. The research showed that all sensory attributes reduced as
substitution increased with the 10% substitution of plantain flour having no significant
difference in colour and taste, while texture and overall acceptability were significantly
different between all the samples. It is highly encouraging that no panelist showed a total
dislike for any of the composite bread samples, except the bread sample made from 100%
plantain flour. The researchers, therefore, concluded that wheat flour could be substituted
with up to 20% (w/w) plantain flour without adversely affecting the nutritional and
sensory properties of leavened bread. Plantain and banana products are also used as
foods, beverages, fermentable sugars, medicines, and flavourings [45]. In his studies on
the baking potentials of plantain flour and pulp, Ogazi [1] reported that good quality
bread could be produced by substituting wheat flour with up to 15% of either plantain
flour or plantain pulp. Also, plantain Maidera cakes can be produced by substituting
wheat flour with up to 50% of plantain flour and 40% of plantain pulp [1]. Despite these
efforts, there has been very limited or no industrial implementation of the composite
bread technology in developing countries. This may probably be due to lack of
government intervention, inadequate information on the economic and health benefits as
well as lukewarm attitude of policy makers to composite bread making technology.

Looking at the extensive research on the use of plantain and banana flour in composite
bread making, there is potential for application of Musa spp flour in the baking industry.
In their studies on the use of plantain and soy flour substitution in wheat, Olaoye et al.
[3] reported that the nutritional qualities and sensory attributes of plantain flour-
substituted breads are comparable to those of whole wheat bread. These authors,
therefore, recommended that up to 15% plantain flour substitution could be adopted in
bread making processes without adverse effects on quality. Juarez-Garcia et al. [46]
studied the composition, digestibility and application of banana flour in bread making
and reported a glycaemic index of 65.08% for banana bread and 81.88% for wheat bread.
This shows that banana flour is a potential ingredient for bakery products containing
slowly digestible carbohydrates. Banana bread can, therefore, be used as dietary aid by
people with special low caloric requirements. The blood glucose responses of
carbohydrate foods can be classified by the glycaemic index (GI), which is considered to
be a valid index of the biological value of dietary carbohydrates, and it is the measure of
the potential of carbohydrate to raise blood glucose concentration after a meal [47]. In
simple terms, carbohydrates that break down quickly during digestion have a high
glycaemic index because blood glucose response is fast and high, while those that break
down slowly have a low glycaemic index [48]. Many traditional starchy staple foods
have low glycaemic indices and they include whole-grain pumpernickel breads, cracked
wheat or barley, parboiled rice, dried peas, beans, pasta and lentils [49]. Consumption
of these products should constitute part of the general advice for healthy eating rather
than a detailed discussion of individual food values [50]. In 1999, the World Health
Organisation (WHO) and Food and Agriculture Organisation (FAQO) recommended that
people in industrialised countries base their diets on low-GI foods in order to prevent the
most common diseases such as coronary heart disease, diabetes and obesity [38]. The
glycaemic index values have a large inter- and intra-individual variability [51]. Studies
on altering GI and glycaemic load have indicated that the lower the GI and glycaemic
load of the first meal, the less food consumed in the subsequent meal [43].
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The modified noodle product described by Saifullah et al. [52] may broaden the range of
low glycaemic index foods and increase innovation of products from banana flour.
Banana pulp noodles were prepared by partial substitution of wheat flour with green
Cavendish banana pulp flour resulting in lower glycaemic index when compared to the
control noodles. Some of the economical strategies to increase banana flour utilisation
include production of banana flour and to incorporate the flour into various innovative
products such as slowly digestible cookies [53], high fibre bread [46] and edible films
[54]. The numerous advantages presented by green banana flour include high total starch,
resistant starch, and dietary fibre content [46]. Due to the high content of these functional
ingredients, commercial production of bakery and confectionery products from banana
flour is expected to confer beneficial human health advantages [55]. Since low glycemic
index foods release glucose at a slower rate, banana pulp that contains high amount of
resistant starch and dietary fibre have potential to slow the rate of starch hydrolysis in
bakery products. The amount of crude fibre in plantain flour may influence the
digestibility of products made from it, including bakery and confectioneries [56]. This
may, therefore, help to maintain the normal internal distention of the intestinal tract and
thus, aid digestion of processed foods.

In another study, Abiodun and Adeleke [57] reported on substitution of banana flour with
soybean flour to improve the protein content of the flour. Substitution of up to 20% of
soybeans produced dough with comparable quality to un-substituted banana flour dough.
This will consequently improve, especially the baking potential of banana flour. It has
also been reported that the addition of defatted okra seed flour to plantain flour resulted
in increased protein content and reduction in the fat content [58]. Fibre and ash content
of the flour also increased suggesting that nutrients become more available in the food
prepared from the plantain flour, including bakery and confectionery products.

In the past, bread is seldom made from any other crop other than wheat, hence the term
‘wheaten bread’. Composite flours are mixtures of non-wheat flours with or without
addition of wheat flour. Non-wheat flours may include flours or starches prepared from
roots, tubers, cereals, and oil seeds. The demand for bread and other baked goods is
increasing globally. In Nigeria, baked goods such as cakes and biscuits and pies enjoy a
rapidly increasing popularity, the commonest being bread [1, 37, 59]. In the last three
decades, there has been extensive research into the use of indigenous raw materials in
the production of composite flour for bread making [60]. Bamidele et al. [37] in their
study on rheology and baking potential of wheat and plantain composite flour reported
that baking quality decreases with increasing level of supplementation and summarised
that breads of acceptable quality can be produced from flour blends of 100 g/kg blanched
plantain flour with 900 g/kg of wheat flour. The plantain flour used was produced by
blanching the pulp in 1 mg/L of sodium metabisulphite solution at 70°C for 3 min and
dried in an air oven at 70°C for 8 hr, then milled and sieved through a 0.025 mm sieve to
obtain the same particle size distribution as wheat flour. Plantain and banana flour is
currently on sale in several cities in southern Nigeria, which is a strong indication that
farmers and plantain processors are beginning to adopt processing options as a means of
market diversification. Plantain flour is currently being exploited in baking and
complementary weaning foods in Nigeria [1, 61]. The application of plantain, cassava,
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soybean and maize flours has also been exploited in baking [62] and complementary food
formulations [61, 63].

Chukwu et al. [63] developed extruded snacks and weaning foods from a cooking
cultivar (Bluggoe) in combination with maize and soybean to add economic and nutritive
value to the cooking banana, which is considered to be of low value when compared to
plantain landraces by consumers. Most of the sensory panelists who evaluated the
products found the paste from cooking banana-based weaning food acceptable, but
mothers preferred paste made from commercial Cerelac because of its vanilla flavour
and taste. In an exploratory work on the use of cheap and locally available staples to
improve the Nigerian traditional complementary foods, Baiyeri [61] combined maize,
soybean and plantain flour in ratios of 70:30:0, 65:30:5, 60:30:10, and 55:30:15 (protein
basis) of maize, soybean, and plantain. The nutrient levels of the composites were
compared with Codex Alimentarius Commission Guidelines for formulated
supplementary foods for older infants and young children. “Ogi” flour (a traditional pap
usually produced from maize) and Nutrend (commercial weaning food) served as the
controls. The composites showed nutritional superiority over “ogi” flour in terms of
protein, lipid, ash, and iron. Although judges preferred “ogi” and Nutrend, porridges
made from the composites were also acceptable organoleptically. In their investigation
on sensory characteristics of plantain-wheat biscuits, Sanni and Eniola [62] used
plantain-wheat flours in the ratios of 1:0; 0:1; 4:2 and 2:4, and found out that the biscuits
did not differ in texture. Taste, crispiness, aroma and overall acceptability of plantain-
wheat (2:4) and wheat biscuits are similar, while 100% wheat biscuits were preferred to
100% plantain biscuits.

Akubor [64] has shown that plantain flour has a good potential for use as a functional
ingredient in bakery products on account of its high water absorption capacity. Dupaigne
and Richard [65] incorporated 24% ripe banana flour into wheat flour in the manufacture
of Army biscuit (high energy biscuit developed for the military especially while at war
front). The ripe banana flour (powder made from ripe banana fruit) was substituted for
sugar because of the high sucrose, fructose and glucose content of ripe banana. Ogazi [1]
incorporated ripe plantain pulp into the bread dough with the aid of domestic liquidiser,
which was applied to produce a fine comminuted slurry used in bread making.

PRINCIPLES OF BAKING AND BREADMAKING PROCEDURES

The term baking strictly refers only to the operation of heating dough product in an oven.
Since there are many steps that must take place if baking is to be successful, in a broader
sense, the term baking has come to mean all of the science and technology that must
precede the oven as well as the oven-heating step itself [28]. The function of baking is to
present flour in an attractive, palatable and digestible form [66].

Bread is made by many different procedures depending on tradition, the amount (cost),
the type of energy available, the type and consistency of the flour available, the type of
bread desired, and the time between baking and eating [5]. The minimum formula for
bread is flour, yeast, salt, and water such that when any of these ingredients is missing,
the product cannot be regarded as leavened bread.
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In most parts of the world, leavened bread is consumed within a few hours and most
certainly within the first day after it is produced because much of the bread produced
may not be edible the day after baking. In the United States, by contrast, bread may not
reach the supermarket shelves within the first 24 hr after baking and the bread must
remain soft and edible for six to seven days after baking. The outstanding quality of bread
wheat grown in the United States may have been largely responsible for this difference
in U.S. bread and the bread that is produced in most of the rest of the world [5]. Other
countries where wheat of such bread-making quality is produced include Canada,
Australia, Argentina, the former U.S.S.R., Hungary, the Middle East, and the Punjab area
of India.

CONCLUSION

Wheat grain is not produced in commercial quantities in Nigeria and, therefore, a large
amount of foreign exchange is used yearly for its importation. Research evidence at I TA,
Federal Institute of Industrial Research, Nigeria (FIIRO) and other research institutes and
universities in Africa has shown that flours made from plantain and banana can be
incorporated into wheat flour for bread making at different levels of substitution with 10-
15% being the most acceptable for leavened bread making, while 15-20% is acceptable
for confectioneries and other non-leavened baked products. Supplementation of wheat
flour with high quality flours from improved plantain and banana hybrids with increased
levels of micronutrients may constitute an essential package to complement plantain and
banana composite baking technology in Africa. Industrial utilisation of plantain and
banana flour may reduce importation of wheat grains and other related farinaceous
products into Nigeria and other African countries while promoting nutrients required for
vulnerable groups. Apart from its baking potentials and utilisation in the production of
snacks, plantain flour is used extensively as a substitute for gari in the production of thick
dough usually eaten with vegetable soup in many parts of Africa. Large scale production
of plantain flour is anticipated to increase its utilisation due to availability in
supermarkets, hotels, restaurants and may constitute an important export commodity in
the future. This review is anticipated to contribute to accelerated industrial composite
bread making in Nigeria and other developing countries.

Standards for cassava products and guidelines for export have been established, which
includes roots, flour, starch and composite flour. There is need for the establishment of
standards for plantain and banana fruits and their derivative products in order to harness
industrial application and export potentials. To ensure compliance with government
policy on composite bread, consumers of bread and other baked goods need to be
educated on the nutritional, economic and social benefits of this technology. Effective
surveillance by regulatory bodies is also important to ensure strict compliance. For
instance, direct inclusion of plantain, cooking banana and banana flour into wheat for
supply to bakers should be ensured. It is also important that bakers take into consideration
the need to diversify bread types in order to satisfy the needs of different consumers,
knowing that Africa, like the rest of the world, is a cosmopolitan region.
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