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ABSTRACT

Banana and plantain plants are the world’s biggest herbs, grown abundantly in
many developing countries. Bananas and plantains are one of the most important
sources of energy in the diet of people living in tropical humid regions. This
research was conducted between July and October 2019 in Biochemistry
Laboratory Federal University Gusau Zamfara State. The Banana and Plantain
samples was collected in Gusau central market. The nutritional and anti-
nutritional compositions of Banana and Plantain was evaluated using standard
procedures. Results on nutritional compositions of Banana showed that, moisture
content have the highest value (76.97 £ 2.03), followed by total carbohydrate with
(6.88 + 0.08), crude protein had (6.40 £ 0.46), Ash content (4.25 £ 0.15), Crude
fiber (3.70 % 0.24), the lowest value was obtained from Crude lipid (1.80 = 0.16}-
Results on nutritional composition of plantain showed that, moisture content have
the highest value (65.48 & 0.72), followed by the total carbohydrate (16.7 £ 0.82),
Crude protein (9.04 + 0.35), Ash content (533 % 0.45), Crude fiber (2.67 = 0.24),
the lowest value was obtained from Crude lipid (0.80 £ 0.16). Results on anti-
mutritional composition of Banana showed that, Phytate have the highest value
(81.53 + 0.6067), followed by Nitrate (10.46 = 0.00471), Cyanide (0.635 =
0.0659), Oxalate (0.0783 = 0.0846), the lowest value was obtained from Tannins
(0.0147 = 0.000471). Results on Anti-nutritional composition of Plantain showed
that, Phytate have the highest value (93.347 + 2.634), followed by Nitrate (2.633 +
0.0047), Cyanide (0.538 % 0.0078), Tannins (0.034 +0.0334), the lowest value
obtained from Oxalate (0.022 = 0.000816). Therefore, it has been suggested that,
Banana and plantain shall be consumed daily due to their higher nutritional and
lower anti-nutritional compositions.
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CHAPTER ONE

1.0 Introduction

1.1 Background of the Study

Banana and plantain plants are the world's biggest herbs, grown abundantly in
many developing countries. Bananas and plantains are one of the most
important sources of energy in the diet of people living in tropical humid
regions. The plants are stenothermic, cultivated in hot and wet regions, and
bear fruits all year round. There are approximately 1200 varieties of bananas
all over the world (Kouassi, 2001). Banana is a general term embracing a
number of species or hybrids in the genus Musa of the family Musaceac.
Almost all of the known edible-fruit cultivars arose from two diploid species,
Musa acuminata (AA) and Musa balbisiana (BB). Moreover, there are diploid,
triploid and tetraploid hybrids made up of subspecies of M. acuminata, and
subspecies between M. acuminate and M. balbisiana (Stover and Simmonds,
1987;m Robinso, 1996). Dessert bananas for world food trade are almost
entirely derived from genetic make ups of Musa acuminata of triploid
character, indicated as AAA. Plantain (Musa AAB) and other bananas that Can,
be used for cooking (cooking bananas, Musa ABB) are also triploid and
derived from the AA.BB hybridization. Plantains and cooking bananas are
very similar to unripe dessert bananas in outward appearance,M although often
larger. The major differences are that their flesh is starchy rather than sweet,
they are ‘used unripe, and require cooking. Bananas and plantains constitute the
principal food resources in the world. They occupy the Fourth place in the
World’s most significant foodstuffs after rice, corn and milk (FAO, 1999;

INIBAP, 2002). Banana trees are produced in large quantities in tropical and
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subtropical areas. In Africa, the main producers are Uganda and Cameroan. In
Cameroon, the production of bananas and plantains represents the second
agricultural economic resource of the country after wood (FAO, 2001). These
bananas and plantains are the third most consumed food (Dury et al., 2002)
and since 2007 the exportation of bananas ‘and plantains has tripled in
Cameroon (Lassoudiére, 2007).

However, each time one banana stem is produced; Bananas (including
plantains) are one of the most important and oldest food crops of humankind
with evidence of cultivation dating to 4000 BCE in New Guinea (Denham et
al. 2003, 2004), Bananas are broadly classified into dessert and cooking types.
Dessert types are eaten raw when ripe, while cooking (starchy) bananas are
boiled, fried, brewed, powdered, or roasted before copsumption. Plantains are
the best known among the cooking bananas and form about one-third of total
banana production. There is no clear demarcation between the banana and
plantain, either botanically or genetically, although plantains usually contain
more dry matter than banana. Several of the plantain and banana cultivars are
used in various countries for both dessert and/or cooking use. In this review,
the term banana will include plantains unless otherwise stated. In 2004, world
production of bananas was 106.34 million tonnes (Mt) from 9.52 million
hectares. This was exceeded among fruit crops by only citrus (110.91 Mt).
Bananas  are grown through the tropics and, to a limited extent, in the
subtropics, with 37% in south and southeast Asia and the Pacific, 30% in
tropical Africa, 26% in Central and South America and the Caribbean, and
about 7% elsewhere (FAOSTAT). Plantains constitute the primary or

secondary staple food for millions of people in tropical Africa, Pacific Ocean
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islands, Latin America, and the Caribbean. Annual world consumption of
banana was 5.2 ke/person in 2001 but was 5 times higher in 28 of 162
Coﬂsumption-repon:ing countries. The top banana-consuming countries
(kg/person per year) were Uganda (237), Burundi (215), Rwanda (180), Sa0
Tome and Principe (151), Gabon (139), Ecuador (112), Bermuda (107), Ghana
(92), Cameroon (90), St. Lucia (83), and Samoa (82) (FAOSTAT). Banana
provides 10 to 27% of the daily calorie intake of the population in several
countries. It possesses a major advantage over all the other important food
crops in that is comes to harvest throughout the year. Hence it can help provide
year round food security. The top banana-producing countries of the world are
India (15% of total production), China, Ecuador, Brazil, and Philippines (5—
6% each). About 15 to 20% of the total banana production in the world 18
{raded interationally with an annual value of about US $6 billion. The major
exporting countries are Ecuador, Costa Rica, Philippines, Colombia, Panama,
and Honduras, The major importing countries/regions are the Plantain is one of
the most important crops of the tropical plants. It belongs to the family
Musaceae and the genus Musa. Musa paradisiaca, also known as
plantain(English), ‘Ogede agbagha’ (Yoruba), ‘dyaba’ (Hausa)and
“Ogadejioke’ (1gbo), is 2 tropical plant that is native to India. (2)The plant
consists of long, overlapping leaf stalk sand bears a stem which is 1.22 10 6.10
m high (Oladiji etal., 2010), with a life span of about 15 years (Philips,1982).
The fruits grow in clusters, each separate plantain of the cluster being about 1
jnch in diameter and somewhat longer than a banana fruit. Plantain fiuit
requires about two and a half to four months after shooting before the fruit

becomes ready for harvesting ora total of about eight to twelve months after
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planting(Swennen, 1990a).Plantain contains a high fibre content, and thus is
capable of lowering cholesterol and helps to relieve constipation and hence
prevention of colon cancer .Besides this, its high potassium content is found to
be useful in the prevention of raising blood pressure and muscle cramp (Ng
and Fong, 2000). Various parts of the plant such as the leaves, root, fruit stalk,
bract and fruit have been used for medicinal and domestic purposes. The fruit
is consumed as food, the leaf juice is used in the treatment of fresh wounds,
cuts and insect bites while the leaves act as an arbortifacient. Its sap is used as
a remedy for diarrhoea, dysentery, hysteria and epilepsy. A cold infusion of
the root is used to treat venereal diseases and anaemia. In addition, the fruit has
been reportedly used as anti scorbutic, aphrodisiac and diuretic (Gill, 54 Afr. J.
Food Sci. Technol 1992). Adeniji, ef al., (2006) reported 100g edible portion
of plantain to contain 67.30 g moisture, 0.4 g crude fat, 31.15 g carbohydrate,
0.95 mg potassium, 35.1 mg sodium, 71.5 mg calcium, 28 mg phosphorus, 2.4
mg iron, and yielded 116 keal of energy. Plantain peels are by-products of the
plantain processing industry, which are normally dumped in landfills, rivers or
unregulated grounds (Osma ef al., 2007). The peel of the fruit is discarded as
waste after the inner fleshy portion has been eaten, thereby constituting a
menace to the environment, especially where its consumption is commeon.
Omole et al (2008} reported that the peel has the potentials of replacing corn
starch in the diet of snail, while the bracts, fruit stalk and leaf at times are left
in the farm as wastes. Leaves, pseudostems, fruit stalks and peels, after
chopping, fermentation, and drying, yield a meal somewhat more nutritious
than alfalfa press-cake. These waste materials have been considered for use as
organic fertilizer in Somalia, In Malaya, pigs fed with pseudostems are less

4
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srone to liver :

l::ed for w. b Parasites than those on other diets. In view of the

c;onpled Wl: :_: frlanagemem and upsurge in the prizes of livestock feeds

1 . €Ir Increasing demand, this study was conducted to determine
e proximate and minera] composition of Musa paradisiaca wastes (bracts,

fruit stalk, |
k. leafand peel) flour for possible utilization as livestock feeds.
1.2 Justification

Banana and plantain are among the most important food crops in plant:
Banana and plantain area healthy source of fiber, potassium and Vitamin B6,
Vitamin € and varian anti oxidant. There have been many reports o
Nutritional and Anti Nutritional contents of Banana and Plantain but none bas
been done in the study. This research will be provide information on

Nutritional and Anti Nutritional contents in the study area.
1.3 Statement of the Problems

Despite the numerous health benefits of Banana and Plantain there are also
certain side effects. Anti- nutrients are chemicals which have been Evolved by

plant for their own defense, among other biological function and reduce the

maximum utilization of nutrients especially profein , vitamin, and minerals,

thus preventing optimal exploitation of nutrient present in food and decreasing

the nutritive value.

14 Aim and Objectives

arch is 10 evaluate the nutritional and anti -nutritional
s T1ESC

4 Plantain.(Musa 5aP

Aim of thi
jentum and Musa Paradisiaca)

composition of Banana an
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_ Objectives
" The Objectives Of This Research Are To;

1. Evaluate the nutritiona] composition of Banana and Plantain
2. Evaluate the anti-nutritional composition of banana and plantain

3. Compare the nutritional and anti-nutritional values of banana and plantain:




CHAPTER TWO

2.0 Literature Review
2.1 Banana Plant (Mysq Sapiantum)

Banana pl
plants are the world’s foremost herbs and it's grown in several

countries. However, Bananas and plantains are the world 4th prominent

agricultural crop after rice, wheat, and maize. (Ganapathi et al, 1999) and

considered to be one of the most important sources of energy and:‘stg;ql;y‘
staple food for the people of tropical humid regions (Onwuka and OnWHKE S 7
2005) . Furthermore, bananas and plantains are rich in nutrients, starch, sugar
and vitamins A and C, potassium, calcium, sodium and magnesium, Doymaz
(2010). Plantains are nutritionally low protein food material but relatively high

in carbohydrates, vitamins and minerals (Offem and Njoku, 1993).

Moreover, latest studies on bananas grown in Africa and South America have

shown that relationship between yellow-to-orange flesh coloration and higher

carotenoid content (Amorim e? al., 2009 Newilah et al., 2008) . Carotenoids-

rich banana cultivars have been identified by several studies (Englberger ef al.,

2003, 2006, 2010 Fungo ef al, 2007, 2010; Fungo and Pillay, 2011) .

H there is few published information on the variability in bananas and
owever,

{antai micronutrient concentrations Wall, (2006) and Fungo et al. (2007).
plantains

gar. - ities to identify the banana and plantain
o initiate activities
This is jmportant 10

£ A i trients will be encourage
vitamin A and micronu

gh level of pro

n of such acceptable cultivars in the region of

cultivars with hi

and mnsumpﬁo
e ngth y. Based on the above mentioned

i ienc
vitamin A and micronumem deficien
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Seems likely, as we have seen above, that the bananasm‘ :

Malaysia to the western fringes of the Pacific at a v

development. Their movement across the Pasific itself, however,

took place much latter. It seems to be generally accepted that the
trans-Pacific movement did not take place until the latter half of the
millennium A.D. and were familiar in their earlier home, somewhere Malayiiﬁe' '
It has been pointed out that Polynesian edible bananas have not yet been
identified in Malaysia and that there is some reason to think that they might
have come from the Philippine area. Whatever be the route taken by the

Polynesians it seems fairly certain that their colonization of the Pacific is of

quite recent date. In the Mediterranean in classical times the banana was

known only by repute, having been seen in India in 327 B.C. by Alexander the

Great and described by Magesthenes, Theophrastus and Pliny. All authors

eem to agree, that the plant jtself did not reach the Mediterrancan until the
s ¢l

Mohammedan conguest of 650 A.D. The tim

& and mode of introduction of

; : :dely varying views have been
ica is sti te uncertalnl and widely
banana to Africa 18 still qui

1., 2006).

expressed on this subject (Scot et 8t

o i

2.3 Botanical Description Of Banan .

‘ ble fruit potanically 2 berry produced by several kinds of
i ible -

~ A banana is 20 ed g -

wering plants !
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. Musa balbisiana. The scientific names of most ¢

‘acuminata, Musa balbisiana, and Musa x paradisiaca .

scientific name for this hybrid, Musa sapientum, is no longer used (S ot

2006). Worldwide, there is no sharp distinction between "bananas’

"plantains". Especially in the Americas and Burope, "banana" usually refers to

soft, sweet, dessert bananas, particularly those of the Cavendish group, which

are the main exports from banana-growing couniries. By contrast, Musa

ed "plantains”. In other regimi_,ﬁ;

cultivars with firmer, starchier fruit are call

s of banana are grown and eaten, SO

such as Southeast Asia, many more kind

the binary distinction is not useful and is not made in local languages (Scot ef
al., 2006). The term vpanana" is also used as the common name for the plants
that produce the fruit. This can extend to other members of the genus Musa,
cuch as the gcarlet banana (Musa coccinea), the pink banana (Musa velutina),
ananas. It can also refet 10 members of the genus Ensete, such a8

anana (Enseteglaucum) and the

Both geners D

and the Fe'i b

economically important false

j:he snow b
escription of the banana plant.

i  banana (Enseteventriwsum)-

(Scotetal, 2006)-




is a lar :
arises from large, subt, QE =
t et al., 2006). (usually called “cot

2.3.2 Flowers

fruit). As the “bud” elongates, it exposes semicircular layers of female ﬂowe-l'tf&;'

then neutral flowers, and finally small, generally non-functional (with no 4

viable pollen) male flowers. Each group of flowers is arranged radially on the
stern in nodal clusters. Each flower Clustet is borne on a prominence on the

stem bearing the fruit (peduncle) and covered by a bract. About 12-20flowers

are produced per cluster. Collectively, the flowering parts and fruit are referred

to as the bunch. Individual clusters of fruits are known as hands, and

individual fruitsare known as fingers (Scotet al., 2006).

2.3.3 Leaves

The entire above-ground portion of the plant is not true woody trunk, as in

« » that consists of leaves and their

« trunk’” of falsestem

other trees, but 2 false

b referred t0 83 a pseudostem- The pseudostem supports
ases,

(Scot et al., 2006)-
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berales, Family : Musaceae Genus Mw&,
, Banana Cultivation

1 Cultural practice

ere are a number of cultural practices believed necessary to €l

duction unit to three plants — the mother, daughter, and granddaught@ﬁ;
a tool in

i _' ng is done periodically, by removing the excess sprouts using
form of a pipe with a sharp edge. The peeling of the banana plant, ;vhich;
ists of removing the old, dried, and sick leaves, should also be a periodic

jce. This routine is designed to increase sunlight and aeration of
nana plant thereby reducing the incidence of pest and disease. In regions
Rica, there is also a

more intensive production, 88 is the case of Costa
ainst their tipping over with the weight

trees protecting a8

ing up of banana
are tied to each other using nylon

the bunches. In shoring, the bananas

amboo struts 0 support the plants

ctice to use b

It is also 2 common pra

and Jim 2014)

ction.(Andre



mmended Fertilization Program For Banana

ply 0.25 kg urea + 0.25 kg muriate of potash per mat every 3 months

ogen fertilizer may be applied after heavy leaching rain in the form of 90 g

125 g ammonium nitrate
6-week intervals of 0.7 kg of mixture N
K).If pH is below 5.0, lime

4 treatments at :p:K 10:16:16 per

(equivalent to 025 kg N, 0.04 kg P and 0.41 kg

uld be spread at 2.5 vha (250 & ).F
‘ ation of 0.5%

ency, a combined foliar applic
s sulfate (FeSO4), 0.2% copper sulfate (CuSO

or quick response to magnesium

Zinc sulfate (ZnS04), 0.2%

4) and 0.1% ( ) must be

ed

from the pbase of the plant as it generates

oo is known to reduce fungal dise

ases while



‘because partial of the water and nutrients are 8

bsorb

(6) manual weedings should suffice after which the

possible when Banana plants reached mature size. Alternativi

ble to reduce the growth of weed. (Andre and jim 2014)

esting

2 is harvested all year round with no intervals between harvests. In ¢

ith a frequency ranging

f Torres, crop harvesting is carried out usually w

s between every fifteen or thirty days. In colder times, when temperatures

o, the interval period between harvesting may be

ply an average of 10
ays. Also, during warmer periods, such as

sometimes reaching up 10 45 d

ing in the summer months, the interval may decrease

to every 21 days.
is made by virtue of visual assessment when

vion of bunches to be cut
aken. Another way 10 select

more rounded) are t
jts coloring. A mOre yellowish

th the fullest fruit (the
s to harvest a banand cut it opet and assess
the ideal moment to be harvested.

the fruit is at

indicates that
nly one person,

out by ©

partly by cutting the

g the punches down slowly. Once

and lowerim
where it 1S collecte

rted 10 a Jocation

d by



n facts i i
for 1 medium-sized banana (100 grams) are (1Trusted §

jes: 89
2 75%
: 1.1 grams

22.8 grams

which occut mainly as starch in unripe bananas

bananas changes drastically

a rich source of carbs,

carb composition of
anas is starch. Green bananas

in ripe bananas. The
g The main component of unripe ban
in dry weight. During ripening. the starch is
g less than 1% when the banana is fully ripe.

fructose, and glucose.

of the fresh weight.




in reasons why bananas tumn soft as they age. Both pectin and ret

derate the rise in blood sugar after a meal,

mic Importance of Banana

Important food crop of the world especially in the tropics.

d most nourishing of all fruits.

It is cheapest an
sential nutrients including mineral and vitamins.

It contains all es

Banana fruit is reserve of energy, contains More of carbohydrate,

sphorus, calcium and iron-

Used as dessert fruit and for culinary purpose-
jcal plates.

The leaves are used as biolog

products like b

anana PUree; powder, flour, chips, vinegar,

ecause of muitifaceted
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> (Yoruba), ‘Ayaba’ (Hausa) and “Qgadejioke’ (Igbo), is & tropical plant
g leafstalks and bears a

ant consists of long, overlappity

hich is 1.22 to 6.10 m high (Oladiji &/ al., 2010), with a life span of about 15

in clusters, each separate

ive to India. The pl

,1982). The fruits grow plantain of the cluster

ger than 2 banana fruit. Plantain

llt 1 inch in diameter and somewhat lon
and 2 half to 0

total of about eight to twelve month
s a bigh gibre content, and thus 13 ‘
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Wﬂ:sz A cold infusion of the root is used tn. -
. In addition, the fruit has el
and diuretic (Gill, 54 Afr. ] .

; . J. Food Sci. Technol 1992).
orted 100g edible portion of plantain to contain 67.30 g moi
31.15 g carbohydrate, 0.95 mg potassium, 35.1 mg sodium, 71.5
8 mg phosphorus, 2.4 mg iron, and yielded 116 kcal of energy.

and Distribution of Plantain

ed from South- East Asia where it remains fairly important. It has

originat
an important staple in many African countries. In Central and South
is produced both for consumption and export. Plantains are a major sub

a (Musa spp)- It is a cross between Musa acuminateand

the cultivated banan

isiana. This cross produced three different types:-
ine. This is known 25

Contains a low starch and high sugar content when 11p

the true plantain which is starchy even when ripe and is 0 4l caten when
: ; : d tip where as that
in that it carries & pomte
differs in shap® from banand
. king bananas
i i as c00 :
a starchy banand used for cooking 1118 known

Plantail
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[10-33
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2.8.4.4 Propping This is the process of i T

bamboo stick, or any other form of support called Pmﬁ,ﬁ 7
fruiting. It is used for tall varieties and also used in areas wi
wind.

2.8.4.5 Trimming

Old dry leaves that hang down should be removed, because they can h
and pest. The green leaves should not be touched, and weeds, dead leaves, and
plant debris piling up at the base of the Plantain plants should be removed in

to reduce root weevil and other insects that might harm the plant,

2.8.4.6 Fertilizer Application
Fertilizer should be applied a month after planting, or with the first rain, the

fertilizer should be applied in a ring form at the base of the plant, and shouldn’t be

dug or worked into the soil. Fertilizer shouldn’t be applied in dry season.

As a genéral rule, before applying fertilizers, the soil should be analyzed to

d ine the types and amounts to be used. If a soil analysis (soil test) was not

o there commended rates can be applies to each plant:

done, the following ar
Urea — 450 gm (11b)

(rsp) - 225 gm (12 1b)

/21b)

?) one hectare will accommodate 1,700

Triple Super Phosphate
otash (Mop) - 225 82 (!
24m(8 %8

Muriate of P

With a spacing of 24 ™ X

plants/ ha
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fried, often with coconut juice or sugar as a flavouring. It may also
use in cooking or ground for use as a meal. The plantain meal can be fur
to a flour. (Kepler A K, and Rust F.G 2005).

2.83 Botanical Classification of Plantain: Belong to the Kingdom Plantae.
Subkingdom Tracheobionta  ,Superdivision  Spermatophyta, Dwmi(m
Magnoliophyta, Class Liliopsida, Subclass Zingiberidae, Order Zingiberales, Familfy :
Musaceae , Genus Musa Pradisiaca

2.8.4 Plantain Cultivation

2.8.4.1 Post-Planting Operation

2.8.4.2 Weeding The weeds on the plantation can be controlled mechanically that is

using a hoe, machete or machinery and also by using post-emergent herbicides
(heibicideg should never touch the plantain plants), and it should be done regularly

for the first six months.
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M—- 300 kg (680 Ib)

TSP - 150kg (340 Ib)

Muriate of Potash ~ 150 kg (340 ib)
With a spacing of 24 mx 2.4 m (8’ x 8") one hectamwm
plants/ haTSP ~ 150 kg (340 Ib)Muriate of Potash 150
cluster and turns downwards forming the bunch3 All the TSP
the Urea and Muriate of Potash should be appliedin the hole“_ﬁ:l
flowering, apply the remainder of the Urea and Muriate of Potash
2.8.4.7 Harvesting
Harvesting of the crop is done manually, by cutting the bunch of plantains when 1 7

2 fingertips start yellowing. The postharvest period of plantain should be well

managed unless it can easily be affected by disease. Harvesting The usual method of

harvesting plantains is to partly cut through the pseudostem approximately 2 m from

the ground or at upper thirds with a machete. This allows the plant to bend over

under the weight of the bunch. The bunch is then cut off and taken away while the

plot. The psefudostem ig then cut into pieces to reconstitute

pseudostem is left in the

The stages involved in harvesting a bunch of plantain This mode

the organic matter.

s to mechanical damage, especially when no

‘harvesting ' exposcs the fruit
: t the bunch from falling on the ground . In the case of
n

ions are taken to preve
ut off and removed from the pseudostem

types, bunches ¢a0 directly be ©
cutting it int0 sections

21



dietary fiber, 22 g sugar and 2 g protein Because of it's high ¢
you need to menitor your portion, otherwise your blood sugars will

pot really familiar with carbohydrates and carbohydrate counting, ﬂ:mk

way — one cup of plantains is like eating 2.5 slices of bread. Two servi

plantains is the equivalent of eating more than 5 slices of bread. If you ar

plantains with other starches like rice or beans, you should try to limit your portion

carbohydrates on plantains,

2.10 Nutritional Analysis

'E"' grition or proximate analysis: proximate analysis also known as weende analysis
 is chemical method of assessing and express
crude fat and crude protein (total nitrogen)

ing the nutritional value of feed, reports

, ash (minerals).crude fiber,
i fuel weight Carbohydrate (nitrogent free cxtract) is determine by
t in fue :

pmximate analysis gives the overall nutritional

ce (AOAC 1990). The

on of food substance.

isture Content: : esult from drying &

4 inedasthelossinwetghtﬂlﬂ” t TURLCR e
: i term

- content 15 del

wnstant Wei

This method is satisfactory for i

f food to e i
0
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, but with few
» Such ag g
silage, significance losses of volatile material m
ay

place the moisture conten
t
18 used to determine the shelf life of fuod substance

2.10.2 Ash Content

h content i : =il
The ash content is determine by ignition of 4 known welght 6Fthe Batl & b i

until all carbon has been removed. The residue is the ash and is taken to present "

inorganic constituents of the food. The ahs may, however, contain mater
organic origin such as sulphur ans hosphorus from protein, and some loss of vﬂl’@ﬁlﬁ
material in the form of sodium, chloride, potassium, phosphorus, and sulphur WLH :
take place during ignition. The ash content is thus not truly representative of the
inorganic material in the food either qualitatively or quantitatively(AOAC1990)

2.10.3 Crude Protein
The crude protein (CP) content is calculated from the nitrogen content of the food,

determine by modification of a technique originally devised by Kjeldahl over 100

years ago. In this method the food is digested with sulphuric acid, which converts to

ammonia all nitrogen present except that in the form of nitrate. This ammonia 1.

librated by adding sodium hydroxide to digest, distilled off and collected in standard

Jected being determined by titration or by an automated

acid, The quantity 50 col

it metri thod. It is assumed that the nitrogen is derived protein containing 16
orimetric method.

: s - figure by 6.25 (ie. 100/16) an
‘Der : Itiplying the nitrogen
percent nitrogen, and by mu

; Hisineid This is mot true protein since the method
g0 -

b?mxlmate protein value 1

| Mmﬁd nitrogen from SOVree other than

and the fraction

protein, such as free amino acid, amines

fherefore designated crude protein (AOAC
is

'!;1\1‘:1&10 acid,
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) 08
(EE fraction 18 dei‘fm)med by mb_lectmg the food to
m l 2 continu
mp&mm eﬂlerthradeﬁnudpmod. 'Ihemsdue,aﬁerevm
tion

gf&mlv‘m’ is the extract. As wej| as lipid it contains organic acid, alcohol and
aci ata

plgm‘m’ In the current official method, the

extraction with ether is mmmi by
i ydtolyms of the sample with sulphuric acid and the resultant Tesi
ether extract (AOAC 1990). 7

2.10. 5 Total Carbohydrate:
The extract (EE) fraction is determined by subjecting the food to a continuous.
extraction with petroleum ether for a defined period. The residue, after evaporation
of the solvent, is the extract. As well as lipid it contain organic acid, alcohol and
pigment. In the current official method, the extraction with ether is preceded by

hydrolysis Of the sample with sulphurir acid and the resultant residue is the ether
extract (AOAC 1990).

2.11 Anti-nutrition Analysis

are a chemical compounds matrent mechanisms (for

Anti-nutritional factors

example inactivation of some nutrients, diminution of the digestive process of
g i to optimum
. usiization of food/feed) Which exerts effect contrary 10 OP
but not exclusively associated
el : ds, are frequently,
mutrition. Such chemical compounds,
T £s _nutritional factors are also
in. These anti nutrition
stuffs of plant orig

foods and feeding
ants and they have bee

1 n shown to be highly
metabol;tes np

as ‘secondary & socondary compound produced

y metabolites art

These secondar :
yntheSiS of pnmary

cally active. 2 metabolites. One
. es

leading t0

d utilization of

range s £ natural compounds capable of
a divers

products of processes
the wider foo

many tropical plants is the
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> o Mist of e however, deal with specific et S
- o o (2016). However, this review was aimed to assess updated
% fiom of e pocentizl bealth benefits and adverse effects of major
‘ s i gt oods ( Habtamu et af 2014).
s
was the

g 3 wery Oic 2o reflecs 2 cradirional technology.- Tanning

- - e scientstc DomrEmae describe the process of transforming &%
sins e SoEbis. soopusrescibl

Tzom 5 2 astringent, bitter plant

e leathers by using plant eXTAE
gl = polyphenolic
- - tec prOtEINS and various other orEanic

Ticzloids ﬁssuapﬂmam to the gse of




. o b- o ; E
high, microbial enzyme activities including cellulose and intestinal di

depressed . Tannins also form i
orm insoluble complexes with proteins and

protein. complexes ma; i ; '

P y be responsible for theantinutritional effects of te
containing foods.(Habtamu fekadu er al.,2014)
2.11.2 Phytate Content
Phytate (is also known as Inositol hexakisphosphate (InsP6)) is the salt form of
phytic acid, are found in plants, animals and soil. It is primarily present as a salt of

the mono- and divalent cations K+, Mg2+, and Ca2+ and accumulates in the sceds
dum:g the ripening period. Phytate is regarded as the primary storage form of both

phosphate and inositol in plant seeds and grains. In addition, phytate has been

suggested to serve as a store of cations, of high energy phosphoryl groups, and, by
,3!_ B e iron, as a potent natural anti-oxidant. Phytate is ubiquitous among

g 0.510 5 percent (w/w). The phosphorus bound to

seeds and grains, cOmPrisin

e is not typically bio-available to an¥ animal hat is non-ruminant. Ruminant
| itate their food.
. swallow, and then regurg!
, such as cows and sheep, chew,
as cud and is chewed a second time. Due to an
wil

roitated food is koo
E : o e animals are able to

first stomach ¢b
s in phytates.
ks in & broad pH

amber, the TUmeR: e
ruminant

located in their
s the phosphor™

Humans and other non-

.region as a highly



(Habtamu Fekadu et al., 2014)
2.11.3 Oxalate Content

A salt formed from oxalic acid is known as an Oxalate: for example, Ca

oxalate, which has been found to be widely distributed in plants. Strong bonds are

formed between oxalic acid, and various other minerals, such as Caléium,
Magnesium, Sodium, and Potassivm. This chemical combination results in the
formation of oxalate salts. Some oxalate salts, such as sodium and potassium, are
soluble, whereas calcium oxalate salts are basically insoluble, The insoluble calcium

oxalate has the tendency to precipitate (or solidify) in the Kidneys or in the Urinary
tract, thus forming sharp-edged calcium oxalate crystals when the levels are high

enough. These crystals play a role to the formation of kidney stones formation in the

2 when the acid is excreted in the urine . Oxalate is an anti-nutrient which

s confined t0 separate compartments. However, when it is

under normal conditions i
contact with the nutrients in the

processed and/or digested, it comes into

4 oxalic acid binds with nutrients, rendering
s

i el tract When release
them inaccessible to the body- If food with excess

tional deficiencies
n ruminants oxali
ruminal microflora can &

ive amounts of oxalic acid is

are likely to oceur, a3 well as severe

e tri ;

; mnnd regularly, 10 + acid is of only minor
t

lining of the &%

e foior SIS

n to the adily

as an anti-nutriti
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cﬂ%g Eﬂ‘*’ mdMgz+ mdmngﬂleﬂe mi n‘ ;

Zn2+ appears to be relatively unaffect o gl
pH 2, such as some species of Oxalis and rumex oxalate ex
(HC204), primarily as acid potassium oxalate, In plants w
approximately pH 6, such as some plants International Journal of Nut
Sciences 2014; : 284-289 286 of goosefoot family it exists as oxalate (C
usually as soluble sodium oxalate and insoluble calcium and magnesium
Calcium oxalate is insoluble at a neutral or alkaline pH, but freely dissolves in
(Habtamu Fekadu et al., 2014)

2.11.4 Saponins Content

Saponins are secondary compounds that are generally known as non-volat

surface active compounds which are widely distributed in nafure, occurting

plant kingdom. The name ‘saponin’ is derived from the Latin word

primarily in the
sapo which means ‘soap’, because saponin molecules form soap-like foams when

y diverse molecules that are chemically

en with water. They are structurall

! ; ist of nonpolar aglycones
= : d glycosides. They consis
referred to as triterpene and stert :

charide moieties. This combination of polar and

with one or more MONOSAc
- their molecules expl
f saponins results in a number of

ains their soap-like behaviour

structural elements in
solutions. The structural complexity O
al properties which include sweetness an d
ologic s
i acoll
and emulsifying properties: pharm
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(amphiphilic nature), saponins are surface active mmunﬂ& with

wetting, emulsifying, and foaming properties. Saponins were &

because they seemed to be extremely toxic to fish and cold-blooded
many of them possessed strong hemolytic activity. Saponins, in high con
impart a bitter taste and astringency in dietary plants, The bitter taste of s
the major factor that limits its use. In the past, saponins were recognized as

antinutrient constituents, due to their adverse effects such as for growth impairment

and reduce their food intake due to the bitterness and throat-irritating activity of
saponins. In addition, saponins were found to reduce the bioavailability of nutrients
and decrease enzyme activity and it affects protein digestibility by inhibit various

digestive enzymes such as trypsin and chymotrypsin . Saponins are attracting

considerable interest as a result of their beneficial effects in humans. Recent

evidence suggests that saponins possess hypocholestero]emic, immunostimulatory,

and anticarcinogenic properties. In addition, they reduce the risk of heart diseases in
a diet rich in food legumes containing saponins. Saponin-rich
g

humans consumin, |
ontrol plasma cholesterol, preventing peptic

foods are important in human diets to ¢
educe the 1isk of heart diseas
and bacterial vaccine (e.g., Quillaja

. Saponins are used as
uleer, osteoporosismand to T
Quillaja saponaria-21)

diet can be used in the inhibition of dental

‘adjuvants in viral (¢-8-

ns.; A h]_gh saponin
treatment of hype

) appllcaho rcalciuria in humans, and as

platelet aggregation. in the

poisoning- In ept

demiological studies, saponins have

. against acute lead
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of

Wﬂ%‘ﬂm fekadu et g .2016)
2.11.5 Lectins Content

. £s ﬁ'[) i L it b
tin comes Ord ‘legere” hichﬂleans “tO SEIQCT" t
m tlle atin Wi Wi I.&C mns haVe

the ability to l:lll’ld.(.‘.a.l‘bohydmt&s No
'wadays, proteins that can
agglutinate red blood

cells with known sugar specificity are referred to as “lectins” (Femdaon S. 2014
).

The name “hemagglutinins” is yseq when the sugar specificity is unknown. Lectins

and hemagglutinins are proteins/glycoproteins, which have at least one non-catalytic:

domain that exhibits reversible binding to specific monosaccharides: -Ql’l

oligosaccharides. They can bind to the carbohydrate moieties on the surface of
erythrocytes and agglutinate the erythrocytes, without altering the properties of the
carbohydrates (. Lectins are glycoproteins widely distributed in legumes and some

certain oil seeds (including soybean) which possess an affinity for specific sugar

molecules and are characterized by their ability to combine with carbohydrate

membrane receptors. Lectins have the capability to directly bind to the intestinal

muscosa, interacting with the enterocytes and interfering with the absorption and

transportation of 0.01% free gossypol within some lowgossypol cotten nutrients
(particularly carbohydrates) during digestion and causing epithelial lesions within
the intestine. Although lectins are usually reported as being labile, their stability
varies between plant species, many |ectins being resistant to inactivation by dry heat
more complete destruction . Lectins have

and requiring the presence 0f moisture for

become the focus of intenseé interest A ‘ .
d medicine. These proteins with unique
e an

for biologists and in particular for the research

more lectins are

and applications  in agricultur

i a@har’a'cteristics have found use in diversé fi

y ¢ clucidated, the
solated and their

¢lds of biology and as
y continue to 0ccupy an

role in natur
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_ They function as both alle
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amounts in 30% of foods, mo i l
ount , MOTE S :
j 0 in a whole-grain diet. Lectins have
effects. When consumed in exc .
fects. ess by sensitive indivi g
/8 y sensitive individuals, they can cause 3 p
jological reactions: they can
physiologl tions: they can cause severe intestinal damage disrupting diges!
and causing nutrient deficienci |
sir cies; the ibodi :
] : y can provoke IgG and IgM antibodies causin_g_ 4
ood allergies and other immune responses (Habtamu Fekadu et al.,2014). and they
can ﬁﬂnﬁ nd to erythrocytes, simultaneously with immune factors, causing

hemagglutination and anemia. Of the 119 known dietary lectins, about half are

lutinins, clumping all blood types. The remainder are blood-type

Wﬁﬂi}n general, lectins alter
: mental animals

even lead to death in expenm

host resistance to infection, cause failure to thrive

(Vasconcelos and Oliveira.
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Gusau Zamfara §

3.2 Sample Collection and Preparation

The Banana and Plantain sample was collected at Gusau Tudun ¥
The sample was cut into pieces using knife the banana sample was ove
at 105C temp Shours . The dried sample of banana and plantain were ground

into powder using mortar and pestle.
3.3 Determination Of Anti-nutritional Factors

33.1 Determination of Nitrate

Nitrate was determined using method ILTA (1988)

‘Reagent
1. Salicylic acid in con,
) 5% (WiV) Freshly pr

H,S04
epared at least once aweek and

2. (Analytical reagent
in brown bottle.

(100mg) in 100ml of distilled water.

solution 0.1g of

nltrate standards Qto3in 100m!
powdea' sample was added
oil for 30 minute;

into 100ml conical flask,

fiter using filter paper:



and allow to cool and

. the absorbance at

(%Nitrate mg%)

ce of sample x Concentration of Standard.

ce of standard

nation of Tannin

ethod of (Trease and Evans1978)

determined by m

f tannins and pseudo tannins to

consumption ©
henolic nature.

¢r which i attributed 0 their P!

quantitative

& removed from the extract by




incubate for

DHz0 and

50ml of diste!led water
absorbanoe at 760nm-




‘ ‘ N e was detCﬂm.ne

yan i method as reported by (rails, 1992y
Reagent

1.alkaline picrate

7.standard potassium cyanide

Procedure

0.5g of powder sample was measure into [00ml of comeal dask ang Simi o
distilled water DH,O was added and boil for minute and fiter using puper

Table 3: Determination of Cyanide

Reagent Test Blamic
Sample 1ml
Standard KCN .
DH20 B lml

im
Alkakine picrate 4ml e

aqure The shgorhanes -
Mix and boil at 90" for 5 minute- Cool and measure e
ation (Yecyanide mg%o)

‘ jon
nce of sample . * Concentra®

nce of standard
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One gram (1g) of the sample was added to 75ml to 15% HaSOj he s
was carefully stirred intermittently with magnetic stired for 1 hours an
filtered using whatman No. 1 filter paper, the filter (25ml) was then collecte;d
and titrated against 0.1KMNO, solution till a faint pink colour appeared that
persisted for 30 second. 1cm3 of 0.1N KMNO4 =0.0045g of oxalic acid.
Calculation (% Oxalate g %) = Titre value X 0.0045.

33.5 Determination of Phytate

rmination

Thﬁ phytale of each sample was determined through phytic acid dete
ed by Lucas and Marakaka (1975).

using the yrowdure describ

urs. and filter ad

oml of 2%
was goaked it 10 e i

3ml of distill
ide fecld
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X110 teAnaIYSis

aation of % Ash and Moisture in Food Sampe

_ muffle furnace, dessicator, weighing balance, morter and pestle,

inorganic residue remaining after the water and organic matter have
ved by heating which provide 2 measure of total amount of mineral

ffle fumace at a high temperature of

atter is purnt off I

a,shed in mu

the organic

matenals A eaving the

hours all
of ash-

o for five

[nce mthe form




QWS-WIW%WI
9 Organic matter =100-% Ash.

Introduction Moisture Content

: Wﬂ”ﬂ@t of ash/weight of sample x 100

most commonly measured properties of food material. It

important in food preservation and

‘Principle

Hmle. This is achi

This is based oD heating the sample 1o €t

jeved by placing the sample in an

processing.

iminate all the water

‘Moisture content this measure the water content of the sample is one of the?:

is especially

content in the

oven at 1050¢ for 25

ngh temperature is not needed 10 avoid decomposition of some organic
dishn oven at g0oc for about 30 minute and weigh
dry an empty & . i
the grio ed sample and pour into the dish, then WEIE
g of the o
1 gamp! the hot air oven d dry at o
ish cont ¥
L. tor for 0 minute and weigh 88 w3. The
sicato
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| e should be repeated, drying for about 3 hours for each subsequent
drying until a constant value is obtain,
Calculation
=W2-W3/W2 -W1 x 100
3.4.2 Determination Of Crude Protein

Material

Kjeldals flask, retort stand, burette, pippet, conical flask, cupboard,
distilled water, NaOH, H,SO4, Boric acid, HCL, indicator.
Principle

In this determination the total protein contents in a sample is quantified fmmxk
nitrogen content. First the sample will be digest in boiling H2SO04 containing
selenium or copper catalyst. During this digestion the protein is oxidized and
the ammonia formed remain in solution as ammonium sulphate. The
concentration of ammonia librated by alkaline distillation with NaOH is
determined by distilling into boric acid solution. Back titration is done on the

solution using 3 standard acd(0. 1MHCL)

Procedure

Digestion: weigh out 1g of the protein sample and introduce onto the bottom
of a 500ml kjeldahl flask, add 20 ml of conc. 1,804 and mix gentle by
swirling under tap water. Mix together 10g of anhydrous Na2SO#4 and 1g of
cuso,; and jntroduce 3g of this info the mixture. The Na2S0s and CUSO,
mixture is the Kjeldahl catalyst. Boil gentle the entire mixture in the Kjeldah!
flask in a fme cupboard ntil charred particules diappear and a clear green

solution is obtain, make, up digest mixture up o 100ml with distilled water.
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10ml of the digest in the distlation flask. Fix up mwm add

30ml of 40% NaOH to the 10ml of the digest slowl slow] from a syringe.

receiver breaker and titrate the distillate with 0.1 NE

Calculation

o N=1.4 x titrate value x dilution factor/ weight of the sample :
%%crude protein = % N x 6.25
NOT E: Factor of 6.25 is used if the sample is egg, meat, beans; 6.38
and milk product; 5.55 for gelatin factor.

3.4.3 Determination of Crude Lipid

The non polar component of food sample are easily extracted into organic
solvent. The usual procedure continuosly extracts the fat content using suitable
solvent.

Procedure

Set up the soxhlet apparatus and weigh 2g of sample, place into a thimble
which as been dried and weighed as W1. Wwigh the trimble containing the
powdered sample as W2, cover the mouth of the porous thimble with cotton
wool so as to distributed the droping organic solvent. Place the timble into the
extraction organic solvent, Finally weigh the extraction flask containing the
oil.

Calculation

o fat = W2-W1 x 100/2




fion of Crude Fibre

sequential hot digestion with acid and alkaline solution of the defatted

. gample is followed by thorough washing with boiling water finally dry off.
This ensure the removal of all other materials. '

Procdure

Weigh 2g of powdered sample and place in a conical flash, add 2!
distilled water, 20ml of: {0%H,S04 and then boil for 30 minute to 1

constant value. Filter with muslin cloth and rinse with warm water.

spatula to scrap the sample into fask, add 20ml of 10% NaOH, and then poil
for 30 minute. Filter with muslin cloth, then use ethanol to rinse the sample
one more, allow to dry and scrap the residue into & crucible Place the crucible
in an oven to dry at 1050c for 1 hour and then weigh s W1. Again put the
crucible in muffle furnace 10 ash for 2 hours at 5500¢, cool in dessicator and
weigh as W2.

Calculation

ojcrude fiber = W1-W2 X 100/Weight of
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CHAPTER FOUR

on nutritional compositions of Banana showed that, moisture content

 the highest valuc (76.97 + 2.03), followed by tota otk et it

(688 & 0.08), crude protein had (6.40 + 046), Ash content (425 + 0.15).

Crude fiber (3.70 + 0.24), the lowest value

was obtained from Tipid
(1.80 = 0.16). Result on nutritional composition of

moisture content have the highest value (6548 + 0.72), folloy

carbohydrate (16.7 + 0.82), Crude protein (9.04 * 0.35), Ash c
0.45), Crude fiber (2.67 + 0.24), the lowest value was obtained from
lipid (0.80:£0.16) (Table 4. '
Result on anti-nutritional composition of Banana showed that, Phytate have
the highest value (81.33 & 0.6067), followed by Nitrate (10.46 = 0.0(}471}',
Cyanide (0.635 = 0.0659), Oxalate (0.0783 = 0.0846), the lowest value was
obtained from Tannins (0.0147 £ 0.000471). Result on Anti-nutritional
composition of Plantain showed that, Phytate have the highest value (93.347 £
2.634), followed by Nitrate (2.633 & 0.0047), Cyanide (0.538 = 0.0078),

Tannins (0.034 +£0.0334), the jowest value obtained from Oxalate (0.022 =+

0.000816) (Table 5)-
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Tannins
Cyanide
Oxalate

Phytate

0.0147 + 0.000471
0.635 + 0.0659
0.0783 + 0.0846

81.53 + 0.6067

SR = - -
Values are means of triplicate dete

‘nations = standard deviation (
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5.0 Discussion, Summary, Conclusion and Recommendation

51 Discussion

cordin: i ’
Ac g to this research, both species were observed to contain all the

autrients being analyzed. The carbohydrate, fat, protein and moisture contents
were present in Banana and Plantain. Carbohydrate content and moisture
content was higher in plantain when compared to that of banana, this might be
as a result of varietal differences. This signifies that, plantain may be richer
sources of these energy than Banana. Crude lipid was low in both the species,
Lower levels of fat in Banana and plantain probably give a higher probability
of a longer shelf life interms of the onset of rancidity (Chukwy, et al., 1998).
This present finding was agreed by findings of Auta and Kumurya, 2015 who

worked on comparative proximate, mineral elements and antinutrient

compositions between Banand and plantain pulp flour.

Furthermore, results on anti-nuuitional compositions of Banana and Plantain
showed the highest concentration of phytate, while the other anti-nutrients
cyanite, npitrate and tannins Were lowet. Cyanide is poisonous because it binds
with cytcchrome oxidase and stops its action in respiration in the body.
Oxalate can binds to calcium and other metals unavailable for normal
physiological and biocherical roles. In this present study, the values obtained
on anti—nutritional analysis are 10w, this signifies that the Banana and Plantain
evaluated bas higher nutritional and lower antinutritional compositions. These

are in agreement with findings of Adeniji ef al. (2007) who carried out
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Banana and plantain plants are the world’s biggest herbs, grown abundantly in

many developing countries. Bananas and plantains are one of the most
important sources of energy in the diet of people living in tropical Mié .
regions. Nutrition or proximate analysis: proximate analysis almhmm
weende analysis is chemical method of assessing and expressing the n
value of feed, reports the moisture content, ash content, crude fiber, crr.ld'e:-:l p
, crude protein and Total carbohydrate is determine by defference (AOAC‘
1990). The proximate analysis gives then overall putritional composition of
food substance. Anti-nutritional factors are compounds which reduce the
nutrient utilization and/or food intake of plants or plant products used as
human foods and they play 2 vital role in Jetermining the use of plants for
pumansThis research was conducted berween July and October 2019 in
Biochemistry Laboratory Federal University Gusan Zamfara State. The
Banana and Plantain samples Was collected in Gusau central market. The
nutritional and anti-nutritional compositions of Banana and Plantain was

evaluated USing standard procedures. Results on nutritional compositions of

Banana showed that, imoisture content have the highest value (76.97 £ 2.03),

followed by total carbohydrate with (6.88 = 0.08), crude protein had (6.40 =

0.46), Ash content (425 £ 0.15), Crude fiber (3.70 £ 0.24), the lowest value

was obtained from Crude lipid (1.80 % 0.16). Results on nutritional

composition of plantain showed that, moisture content have the highest value

iy




followed by the total carbohydrate (16.7 + 0.82), Crude protein
Ash content (5.3 % 0.45), Crude fiber (2.67 0.24), the lowest

: w@mmdﬁom(:mdehpuﬂ(nm*mﬁ) Results on anti-nutritional
value (81.53 =

W&non of Banana showed that, Phytate have the highest

ed by Nitrate (1046 = 0.00471), Cyanide {&.535 = ﬂ&@ﬁi‘ﬁ;.

0.6067), follow!
value was obtained from Tannins .

0.0783 = 0.0846), the lowest
on Anti-nun'itional com|
47 + 2.634),

Oxalate
(0.0147 + 0.000471). Results

¢ have the highest value (93.3
g & 0.0078), Tannins (0.034 :

00816). Banana and

showed that, Phytat
33 + 0,0047), Cyanide (053

the lowest value obtained from Oxalate (0.022 * 0.0

Nitrate (2.6

their higher nutritional and lower anti-

plantain shall be consumed daily due to

nutritional compositions.

5.3 Conclusion
The result obtained from banana and plantain contain Very higher nutritional

and low level of anti-nutrients.

5.4 Recommandation

has the following recommendations:

This research
ue to their higher nutritional

1. DBanand and plantain should be consumed daily d
and lower anti-nutritional composition.
7. DBanana and plantain forming ghould be encourage in order to boost its

production
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