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ABSTRACT

Banana and plantain plants are the world's biggest herbs, grown abundantly ín

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, moistur<!

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 ± O. 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 (5.33 ± 0.45), Crude fiber (2.67 ± 0.24),

the lowest value was obtained from Crude lipid (O.SO± 0.16). Results on anti-

nutritional 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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CHAPTERONE

1.0 Introduction

1.1 Background of the Study

Banana and plantain plants are the world's biggest herbs, grown abundantly in

many developing coW1tries. 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 roWld. There are approximately 1200 varieties of bananas

all over the world (Kouassi, 200 I). Banana is a general term embracing a

number of species or hybrids in the genus Musa of the family Musaceae.

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.

l 987;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 (),fusa 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 (PAO. 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 Cameroon. 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 (Lassoudiere, 2007).

However, each time one banana stem is produced; Bananas (íncluding

plantaíns) 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 cookíng (starchy) bananas are

boiled, fried, brewed, powdered, or roasted before consumption. 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 plantaín 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 primaiy 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 kg/person in 2001 but was 5 times higher in 28 of 162

consumption-reporting countries. The top banana-consuming countries

(kg/person per year) were Uganda (237), Burundi (215), Rwanda (180), Sao

Tome and Principe (151), Gabon (139), Ecuador (112), Bennuda (107), Ghana

(92), Cameroon (90), St. Lucia (83), and Samoa (82) (FAOSTAT). Banana

provides l O to 27% of the daíly 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 is

traded internationally 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 agbagba' (Yoruba), 'Ayaba' (Hausa)and

'Ogadejioke' (Igbo), is a tropical plant that is native to India. (2)The plant

consists of long, overlapping leaf stalk sand bears a stem which is l .22 to 6. l O

m high (Oladiji eta/., 2010), with a life span of about 15 years (Philips,1982)

The fruits grow in clusters, each separate plantain of the cluster being about l

inch in diameter and somewhat longer than a banana fruit. Plantain füüt

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

3



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 potassillIIl 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 medieinal and domestic purposes. The fruit

is consUIIled 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, et al., (2006) reported 1 OOg 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 kcal of energy. Plantain peels are by-products of the

plantain processing industry, which are normally dumped in landfills, rivers or

unregulated grounds (Osma et 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 common.

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, afl.cr

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
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prone to liver and kidney ar .

P asites than those on other diets. In view of the

need for waste managem t .en and upsurge m the prizes of livestock feeds

coupled with their incr •

easmg demand, this study was conducted to determine

the proximate and min 1

..era composition of Musa paradisiaca wastes (bracts,

fruit .stª1k, leaf and 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 C and varían anti oxidant. There have been many reports on

Nutritional and Anti Nutritional contents of Banana and Plantain but none has

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

·

"d
= t Ann· nutrients are chemicals which have been Evolved by

certam s1 e enec s. -

,

d £ e among other biological function and reduce the

plant for their own e ens ,

. . •f tri ts especially protein ,
vitamin, and minerals,

maximum utilization o nu en ·

.
. loitation of nutrient present in food and decreasing

thus preventmg optunal exp

the nutritive value.

1.4 Aim and Objectives

the nutritional and anti -nutritional
h is to evaluate

????? .,

. ,,,. Sapientum and Musa Parad,swca)
a and Plantain.(1"'usa

composition of sanan
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Objectives

The Objectives Of This Research Are To:

l. Evaluate the nutritional composition of Banana and Plantain

2. Evaluate the anti-nutritional composition of bananaand plantain

3. Compare the nutritional and anti-nutritional values of banana andpUUltllin.
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CIIAPTER TWO

1.0 Literature Review

2.1 Banana Plant (Mus S .

a apumtum)

Banana plants are th e world's foremost herbs and it's grown in seve.11#1

countries. However Banan d 1' as an p antains are the world 4th pmminont

agricultural crop aft
·

er nee, wheat, and maize. (Ganapathi et al., 1999) and

considered to be one of the most important sources of energy and st?Y:

staple food for the people of tropical humid regions (Onwuka and Onwuka..

2005) . Furthermore, bananas and plantains are rich in nutrients, starch, sugar

and vitamins A and C, potassium, calcium, sodium and magnesium, Doymaz

(201 O). 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 et al., 2009 Newilah et al., 2008) . Carotenoids-

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

2003, 2006, 2010 Fungo et al., 2001, 2010; Fungo and Píllay, 2011) .

•

fi blished information on the variability in bananas and

However, there 1s ew pu

. ntrations Wall, (2006) and Fungo et al. (2007).

plantai.ns núcronutnent
conce

. • ·

1
ctivities to identify the banana and plantain

This is important
to uutJa e a

·tamin A and micronutrients will be encourag?

cultivars with high level of provi

. f uch acceptable cultivars in the region of

th wth and consumption
° s

egro ab
.

d

. d fjciency. Based on the ove ment10ne

vitamin A and micronutnent
e
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l•11m?. it is not surp
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,
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i.r.; been attracting great in ..
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terest. ?ore, the?••- --?

?ed updates of the M .
.

.
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. .
,

...

usa species nutritional quality and its!?-·
.

·' .,,. 1/1.2 Origin and Distribution OfB
.

•·

?ttit
';?/'·:·

•·
anana

,,. '
Seems likely, as we have seen above, that the b&ruu1113•

Malaysia to the western fringes of th p 'fie ac1 cat a ve,y,

development. Their movement across the Pasific itself; how

took place much latter. It seems to be generally accepted that the?..

·

..

•··.-..

!

..£·4.t•.
1

, L

P 'fi
·

.. ,; I'. "TIi

trans- ac1 e movement did not talce place until the latter half of thee/ ·
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·,?
millennium A.D. and were familiar in their earlier home, somewhere Malaysif,!:;

·

• 'f!

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

· t d t In the Mediterranean in classical times the banana was

qwte recen a e.

h
·

g been seen in India in 327 B.C. by Alexander the

known only by repute, avm

. M thenes Toeophrastus and Pliny. All authors

Great and descnbed by ages '

· If did not reach the Mediterranean until the

seem to agree, that the plant itse

A D Toe time and mode of introduction of

Mohammedan .conquest of 650 . .

· and widely varying views have been

banana to Africa is still quite uncertam

ed thi. s subject (Scot et al., 2006).

express on

·pu·on Of Banana
2 3 B tanical Desert

• 0
. a berry produced by several kinds of

. rru·t - botanically
· edible 1

A banana 1s an
s Musa. In some countries,

.

plants
in the genu

· large herbaceous
flowenng
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"plantains". Especially in the Americas and Europe, "banana" usually refers úi'
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such as Southeast Asia, many more kinds of banana are grown and eaten, Sô
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al., 2006). The term "banana" is also used as the common name for the plants

th fru·t This can extend to other members of the genus Musa,

that produce e 1 •

b (Musa coccinea), the pink banana (Musa velutina),

such as the scarlet anana

1
refer to members of the genus Ensete, such as
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il.l1J

tJ!it1l Ille variable in-, .... 8M colot.
.< ?-.,,

JlOOl -.gbt to strong1y ?-cu.-1
Hn) in diameter. The fruit apex is Úl!tt!••

¡yi,e tapered, rounded, or blunt The skin.1ª' • wt •:: ,.,

, and silver, yellow, green, or red in côfof;
Tt?I

.esh ranges from starchy to sweet, and in color from vil··

!U.
,:,

"'-

yellow-orange too range. Bananas also vary in peel thicknélls-it;;,
have a thin peel and are more susceptible to damage intram¥ioii?::; ?7

... ?-'

others have a comparably thicker peel(the Fe'i variety 'Karat' and ôtli.
·

1

}:A;-

2.3.5 Seeds

CUltivated varieties are typically seedless. When seeds arepresent, they vary'

among species in shape and morphology.Seeds of Musa balbisiana, parent of

many commercial edible banana varieties, are dark brown, ovoid, about4 )J)ttl.

(0.2 in) long, with a conspicuous white, powdery endospenn (Scot et ·at.,

'h ·
2006).

tú
;:];

2.3.6 Rooting habit
?
¡.t;:.

1jt'f:.P·.lan.
"have mun=? (200-500)

fibro? ro<>I> In w,11 <i<mnol, doep, =l

it'.?.
"¡; flnile soil• ,_ may """"" 1

.5 ro (5ft) - ""' 4.9 m (16 ft) J•••lly. lo

- ? .. '

?,·:
., .

f/íltY, shallow, o< n>cl<Y ,oils, roo• of"""' mAY ,,,, _., wcll; ,,-¡,0

\?.?

-pai' on av .. ge 1o good "'""'"'"' (Scot
,1 ol., 2006)
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Jl1

'fiere are a number of cultural
· •

·

·'t

1??.

practices believed necessary to ensü¥:[
...

1

r· Among those recommended practices, thinning is used to keep--i?\ !

I

••

·····•Ii·•

(?uction
unit to three plants - the mother, daughter, and granddaughter••

?
··??

?gis done periodically, by removing the excess sprouts using a tool iâ?-1

f·,

:: ?:
I

f3the form of a pipe with a sharp edge. The peeling of the banana plant, whh;h
¡

:,
.

TlfÍ'.
1,, ..

-lf';...,,nsists
of removing the old, dried, and sick leaves, should also be a periodic

11?·.
.

.

.

.

.
•
.. ·•.

:·
'i

?ce. This routine 1s designed to mcrease sunlight and aeration of tl).e
·

-

''•banana plant thereby reducing the incidence of pest and disease. ln regions

\'k1
tÍWith more intensive production,

as is the case of Costa Rica, there is also a

- ·1-:, rotecting against their tipping over with the weight

:!ibPring up of banana trees P

ifo.. .

. th bananas are tied to each other using nylon

IÍ the bunches. In shonng, e

¡,'
.

· to use bamboo strUts to support the plants

1111),ds. It is also a eommon practice

.1 Cultural practice

·

?.···.·····ct1· (Andre
arid Jim 2014)

•F"" .. u on.

II¡;-
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of both•. -ft•
.·.

· .. •·.. • ..
• .• ··

..·.··.·.·....
•··t:

.,_,1-c·
--..,....candi............., ,

:.:;, ..
:

. ,< •. .

...,...._... ?
?j?l?'ltt8U$tlñnable

.•

1{1{ ,. •..

. crop and SOÜ mtllJRJ

'.,·l?liliz«inaring30to60
. ?-·

,..

cm from stanor

?;?. fri}izer must be d
·

.

I?
.

.

ug lightly into tho adí't I

111ff!mt-

. XOll?

¡I).
·:;:.

'

'1nys make sure that the s0·1
.

..

·;¡'·,.

I;
·•

I is adequately moist during ferlil11

Jti,Pte the field through s 'nkl . .

·,1, .

.!
pn er imgation after fertilizati ·'.,.

'

? ?

f
??

?

..

t-·

1¡Jpommended
Fertilization Program For Banana

1

,
-

•

==f¡F

.,.

j- ;I

f

,..,

?
II I I•

l.•,

?Í1f1Y0.25 kg urea+ 0.25 kg muriate of potash per mat every 3 months

1.c

ll??twgen
fertilizer may be applied after heavy leaching rain in the form of 90 g

?ly 4 treatments at 6-week intervals of 0.7 kg of mixture N:P:K 10:16:16 per

Jlff!•t(equivalent to 0.25 kg N, 0.04 kg P and 0.41 kg K).If pH is below 5.0, lime

1:
.,"

)ui.d be spread at 2.5 t/ha (250 'i/ ).For quick response to magnesium

1JT;fi.ciency,
a combined foliar application

of 0.5% Zinc sulfate (ZnS04), 0.2%

f-!'!",u1firte (feS04), o.2% ool'P"' SWfute (C,,S04) ""' O.I¾ ( ) mast be

;¡.,··

ífllied

?(-
,ir,,1,11.
ill:,

'¡,;..•
.

from the base of the plant as it generates

ffJJ should be kept at least 50 ctn

?1
'!

..

:
.

•

• ,- wn to reduce fungal diseases while

!,"
. This pracnce

is ,.,,.o

1!f_.decompostng,

.

11..j,..

• the soil. Generally, rnulch 1s only

II
,

·"" nutrients
to

11¡b.,ilóil.texture
and ad"""g

I[.,.,.
?:}.1. 13
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([:pntation weed free. B ··_
; ' ???-:

\
.

anana plants grow nobibJJal:lli
': ..

=-,.
-

?(because partial of the wat d
.

' fli

:;'.

er an nutrients an: absorW,ll

liJÍX (6) manual weedings should ffi
._,__

·.-.

J

su ce after which the 1¢.Í?

?mpoa.sible when Banana plants bed
,

·

':,

t
reac mature size. Altemati•

-

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

?

1fl11rvesting
¡lr.

.· .•

?i,ma;, bmvosto! all ye? roood wi<h ,o ;""""1' b<,twttn ...,,,.,_ In u;. i'
J

- -?

m
m Torres, crop harvesting is carried out usually with a frequency ranging

..

f•·.
11i1¡httebetween every fifteen or thirty days. In colder times, when temperatures

? an average of lO ºC, fue mt=•
peri•'_'""""

-- =Y ""

I i(h sometimes reaching up to 45 days. Also, dunng warmer penods, such as

¡;
-

1?1írr.curringin the sunnner months, the interval may decrease to every 21 days.

1( . b t is made by yjrtue of visual assessment when

11Jl'JCtion of bunches to e cu

,·._; th rounded) are taken. Another way to select

1'twitb the fullest fruit ( e more

r,':
•·

. and assess its coloring. A more yellowish

l?H.s to bafVest a banana, cut it open,

-¡,:',.
7'-

-

-
.

• at the ideal moment to be harvested.

·:, - -

ce indicates that the frmt ,s
.

. •?- person partlY by cutting the

_,:·
b onlY one '

1?,
.

_· _

. ally carried out Y

I

-

l

· 1S typtc
1/£,

. th bunches down slowly. Once

>,
and 1owenng

e

-
I í-if•í with a machete,

I d b

11

{'"T-
orted to a location where it is co lecte y

--?\? fruit is manually tran8P

*if. 14
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l?Ffa:1.1 grams

?I•· ?•?y? ?.'.-J-;r:-:.
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{11 1 commercial name). (Andre and Jim2014}

ílinnal Information Of Banana

T

1
Facts

·.:.;-;,
I

· •·?r
.

s) are (I Trusted So ? ':,
·e_

ti'"',..? for 1 medium-sized banana (100 gramIlion ...,..,

-oinir; 12.2 grams

t
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•:
•· ,··,

.

unripe bananas
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: '\'\ 1"/,.;
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..f/..,,. your gut undigested. hl }'Wt··?.
.

:i, bacteria to form butyrate, a short-chain _.m
.11r? on gut health (4Trusted Source). Bananas aru1i1lll II

'(Oof-. - "p«tin. Somo oftl,e - in s-J.,W
e¡I,.-

· ·

creases, ?1
.

-

/!•
•

the proportion of water-soluble pectin m .

'.'., !
1i?¡mna.<1 npen,

• d•n:f'l11¡-: bananas turn soft as they age. Both pectin an J
.,, ·\tUiin

reasons why
',

.
. . . blood sugar after a meal.
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- liiÍJ!? and the genusMvsa. Mv,a
· •·

,·:·

t. ' '
?-- ?- ??if·

#J)IJIElWl),
Ogede agbagba' (Yoruba), 'Ayaba' ?-••··.

.

?-..
.

. . .

?:: ? _'_-12.(

Jfa tropical plant that is native to India. The plant ft.,;,-,"-·=----
1t. ?.\_

1 íill! leaf stalksand bears a stem which is 1.22 to 6.10 m mgji¡(11
-

.'

' ',j

l?ltha life span of about 15 years (Pbilips,1982). The fruits grow:??r
ir.nTateplantain of the cluster being about l inch in diameter and

som?•t:-
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k,
:

• 1990 ) Pl t
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-'?:,raofthe Plant SUc:h as the--, mot, i'tlit? brJct ?d ftuit
11Mldiciaal and domestic ?·The thütil?·u?

1:??•,..,._,,__
.,,..,,n,_...,.,...,.l"

1 fffl'Morl>(¡rtifacient. Its sap is used as a remedy for--.?•(r .

• .· ... ,. ·"'-

1?jpllepilepsy. A cold infusion of the root is used to - ??II'??.,
,

I':.\
..

.
.

·
..

iiiñllllia- In addition, the fruit has been reportedly us,,d as
If!l

·

jfi¡11rand diuretic (Gill, 54 Afr. J. Food Sci. Technol 1992). Aii?n,,!!li
-

_J? 100g edible portion of plantain to contain 67.30 g mo??IJ'

?

',. 31 15 g carbohydrate, 0.95 mg potassium, 35.1 mg sodium, 71.S Wil
.,?lk

·

V, h horus 2 4 mg iron and yielded 116 kcal of energy.

ri
.2.8 mg p osp ,

.
,

\
IJJ.t and Distribution of Plantain

!w8
. t. ly important. It has

r.. S th- East Asia where it remams arr
· oinated from ou-_

1?¡11on...--
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African countnes.!" • rt t staple in many
1¡.

J1l unpo an
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. d is only eaten when

.
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Ilg

.
.

. .

ho done. because it help& c»ntrol weed, ?-t.__._? •h
? t:'A>Dditions such as heavy rainfall, imcmse uuihine ._ ml it''* ?the
soil to retain its organic matter which is essential fut? -?#?f?1,[:>
l.B.4.4 Propping This is the process of suppoñúig'lllie W

,
. ,· y'°

bamboo stick, or any other form of support called prõp,l'Ía?¡·;r·
fruiting. It is used for tall varieties and also used in areas wb?l?'•
wind.

'¡'-.

1.8.4.S Trimming .

Old dry leaves that hang down should be removed because they can barbot!:/1 lí
.

. .. \¡I
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 4'!
to reduce root weevil and other insects that might hrum 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 shouldo't be applied in dry season.

applym· g fertilizers, the soil should be analyzed to

As a general rule, before

t t be used. If a soil analysis (soil test) was not

determine the types and amoun s o

ded rates can be applies to each plant:
done, the following are there commen

Urea - 450 gm (1 lb)

P) 225 gm (1/2 lb)

Triple Super Phosphate (TS
-

5 (1/2 lb)
Muriate of Potash (Mop)- 22 gm

, S') one hectare will accommodate I, 700

4 X 24m(8 X

With a spacing of 2· m ·

20



a conical false ''tmnk'• fClfmed 1,y tñe _,...._ of its $fliially arr¡m¡pi
c?,mid:t are 1.S to 3 m long and about O.S Dl wit]e. The iuit. which is green, is

?y larger than the common banana. The bowñGaJ ?fifl!lltfun of planta.ins

and bananas is so complicated that plantain is Vl!ñ01:l81y.viewed u a im?í? of.

the banana, and the banana as a subspecies of plantam. the·.? hit «?}.

.•

!;Ji?plantain has more starch than the banana and is not eatatn.w.

a maximum of starch before it ripens, it is usually cooked ?111·
fried, often with coconut juice or sugar as a flavouring. It may also .,..;j,lj!:ti
use in cooking or ground for use as a meal. The plantain meal can be r?ufÁJ:'.?;-:-

..
?

to a flour. (Kepler A.K, and Rust F .G 2005).
,U

2.8.3 Botanical Classification of Plantain: Belong to the Kingdom
Plan?\-

Subkingdom Tracheobionta ,Superdivision Spermatophyta,
Divisiêm·::i:

.

"b
.

d O d Zingtberales, FainilyMagnoliophyta, Class Liliopsida, Subclass Zmgi en ae, r er

Musaceae , Genus Musa Pradisiaca

2.8.4 Plantain Cultivation

4 1 p t Planting Operation2.8. • os -

.

b trolled mechanically that is
1

tatJon can e con
• The weeds on the P an

2.8.4.2 Weedmg
.

est-emergent herbicides
hinery and also by usmg p

h achete or mac
using a oe, m

d .1 should be done regularly
h the plantain plants), an t

(herbicides should never touc

for the first six months.

19



U..-300kg (680 lb)

TSP-150 kg-(340 lb)

Muriate of Potash- 150 kg (J40 ib)
.

·.}JS,{Jf,
·--?-,

With· a spacing of 2.4 m ,

'?

'<7:
x 2.4 m (8 x 8') one hectarewill;1Í1

plants/ haTSP - 1 SO kg (340 lb)M
.

. •

'i
unate of Potash -

1$0JFfll

cluster and turns downwards forming the bunch3 All the TSP ;l?- -

...• ,,,'!:

the Urea and Muriate of Potash should be appliedin the hole ,fÍ»itffl

-

flowering, apply the remainder of the Urea and Muriate of Potash ·}?1

2.8.4.7 Harvesting '}?
. ,.-¡

Harvesting of the crop is done manually, by cutting the bunch of plantains when t Q?/-

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 qf

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

psêudostem is left in the plot. The pseudostem
is then cul into pieces to reconstitute

•_-- ...
•
..
··.

•

..
·

• Th I s involved in harvesting a bunch of plantain This mode

"""'Ol"gamc matter. e s age

_ :,f ?esting , exposes the fruits to mechanical damage, especially when no

, .

th b ch from falling on the ground. In the case of

tions are taken to prevent
e un

t off and removed from the pseudostem

types, bunches can directly be cu

,;;
1tcutting it into sections

??:?,
;

I

j
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.

· · -thatarestill?dctqíllí?i
........ lllformation of Plantain

. ; .•; ?/:fü,?
OID a8p of aioked plantains (without added salt or ---?'CC
pa.,ain contains: -IBO-ZOO calories, 0.5 g total fat, 47-so,fij _

/•

didaY fiber, 22 g sugar and 2 g protein Because of it's high car\jjj)ij I

·•

:,ou need to monitor your portion, otherwise your blood sugars will ?- -

not :really familiar with carbohydrates and carbohydrate counting, tbinl?}¡

way - one cup of plantains is like eating 2.5 slices of bread. Two smiq?-?J?
planlains is the equivalent of eating more than S slices of bread. If you are e?\J

?r?;-,_l

planlains with other starches like rice or beans, you should try to limit your portio:IÍ'.t·

of.U carbohydrates to no more than 1/4 of your plate. If, however, you use all yow

cad,ohydrates on plantains,

J.11 Nutritional Analysis

• • • al
·

. oximate analysis also known as weende analysis
l\tQbition or proxnnate an ys1s. pr

•

. d expressing the nutritional value of feed, reports

.iádlamcal method of assessmg an

..
. ,

. d fib crude fat and crude protein (total nitrogen)

?isture, ash (mmerals).cru
e er,

·''

(nitrogen free extract) is determine by
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ge, sigruficancc losses of volatile material mayJi? the moisture content is used .to determine the shelf life of food substance

(A.óAC 1990).

2.t0.l Ash Content

The ash content is determine by ignition of a known weight of the food aí s,o'c
until all carbon has been removed. The residue is the ash and is taken to??,:-•
inorganic constituents of the food. The ahs may, however, contain .mllte.11?·

..
·

organic origin such as sulphur ans hosphorus from protein, and some loss ofvót-.fiJb:
·

material in the form of sodium, chloride, potassium, phosphorus, and sulphur wifi

take place during ignition. The ash content is thus not truly representative of the

inorganic material in the food either qualitatively or quantitatively(AOACI 990)

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

. th d th food is digested with sulphuric acid, which converts to

years ago. In this me o e

th
.

n the fonn of nitrate. This ammonia is

ammonia all nitrogen present except at I

.

d. st distilled off and collected in standard

librated by adding sodium hydroxide to ige '

. ed by titration or by an automated

"d Th uanti"ty so collected being detennm
ac1 e q •

t
· ·
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.

•s derived protem con ammg
. d that the nitrogen t
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.

. ..... e protein since the method
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.

,_
_ . lue is obtaine ·
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Júiproximate protein va
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{EE) fraction is determined by
.

.

.

subjecting the fuod Ix> a continuos
with petroleum ether for a defined period The .

n:&1,due, after evapomtion
of .. solvent, is the extract. As well as li "d

.
.

pi it COllbúns organic ..,¡d, alcohol and

pigments.
In the current official method, th . .

e extraction with ether· ja PIID4..o4 if
hydrolysis of the sample with sulphuric acid and the resultant ?iiiJi;'

·

ether extract (AOAC 1990).

.

··:•
..

2.10. 5 Total Carbohydrate: :j?r·t-
Tb.e extract (EE) fraction is determined by subjecting the food to a continuô\'il

·

·l\.

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

chemical compounds matrent mechanisms (for

Anti-nutritional factors are ª

. diminution of the digestive process or

Çll.CIDlple inactivation of some nutnents,
.

d/fi d) which exerts effect contrary to optimum

m,etabolic utilization of foo ee
.

·

tly but not exclusively associated
ds are frequen ,

.

?tion. Such chemical compoun '

.
. These anti-nutritional factors are also

.? ' . .
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.
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.
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for decreased feed intake, growth rate, food ? ·???ty in experimental animals. If tannin concentration in 1-•?--

·..i. íDicrobial enzyme activities including cellulose and intestinal
difü1ijJ¡1,

I
bi-

-.·,.,depmssod . Tannins also form insoluble complexes with proteins and

?r?- ?.
.

'ti na! ffects of tir . iJptotân complexes may be responsible for theantínutri o e
·

:
.

\irontllining foods.(Habtamu fekadu et a/.,2O14)

2Jl.2 Phytate Content
.

P6))
.
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-.,u¿+. Whether
,
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.

.
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P ytate intake is a 'ClâUsct

(Habtamu Fekadu et al., 20J4)

2.11.3 Oxalate Content
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A salt formed from oxalic acid
.

kn
·?:?\ ..

is own as an Oxal t
. &,

. ...-. ·:,;•;,11
a e. 1or example, Ca:I?'

oxalate, which has been found to b
. . .

·

· .; ·

e widely distributed in plants. Strong bonds are

formed between oxalic acid and
·

'
vanous other minerals, such as Calcium,

Magnesi S d'
·

um, o ium, and Potassmrn. 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

I
;¡-
i

i
I

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

c:nough. These crystals play a role to the formation of kidney stones formation in the

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

under normal conditions is confined to separate compartments. However, when ít is

processed and/or digested, it comes into contact with the nutrients in the

--=- Wh leased oxalic acid binds with nutrients, rendering

_ ... teimnal tract .
en re ,

..........
• If c. d with excessive amounts of oxalic acid is

._ maccessfüle to the body. ioo

<:
.

·
·

5 are Jikely to occur, as well as severe

""•11cd regularly, nutritional defic1enc1e

' ·

In ruminants oxalic acid is of only minor

tD the lining of the gut.
ruminai microflora can readily

. factor since

as an anti-nutriuve

J
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,?,
adii, fll:f ·, WIiier •lulde salts with Na+, ?1
Ca2+, Fta+, and Mg2+ rendering these?{
Zn2+ appears to be relatively unaffected. In plants .iill.._

·----?-,-. --

!
i¦

i
!'!_

pH 2, such as some species of Oxalis and rumex oxalate?ÍII
•

-
I

(HC204), primarily as acid potassium oxalate. In plants w}??
.

approximately pH 6, such as some plants International Journal ofNutt'tíl

Sciences 2014; : 284-289 286 of goosefoot family it exists as oxalate (t:,qt _

\: I
'!?

usually as soluble sodium oxalate and insoluble calcium and
magnesium,.fIJ1?-

_ ,-;;J

Calcium oxalate is insoluble at a neutral or alkaline pH, but freely dissolves i•flti1,

(Habtamu Fekadu et al., 2014)

2.11.4 Saponins Content
l

· ràiii
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Saponins are secondary compounds that are generally known as

non-vma?l!lt1v·Qii,:-
. d hi h are widely distributed in nature, occumng

·,_•';.' 'li?,surface active compoun s w e
', ·

·

:;;r:;J}
. e 'saponin' is derived from the Latin word

,

·

\-¡?;.
primarily in the plant kingdom. The nam

.

molecules form soap-like foams when
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•
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'

?fo.?• tictMties s ' .
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.
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.

"ty d it affects protein digestibility by inhibit variousand decrease enzyme actlvt an

.

.

h trypsin . Saponins are attracting
digestive enzymes such as trypsin and e ymo

.

fi
.

al effects in humans. Recentof their bene c1'derable interest as a resultcons1

h I terolemic immunostimulatory,.

hypoc o es '. that sapomns possess
.

evidence suggests
th risk of heart diseases m

. ln addition, they reduce e
. .

em· c properties.
. .

h

and anticarcmog
. .

sa onins. Saponm-nc
d 1 gumes contammg P

·

a diet rich in foo e

· tic
humans consurmng

h !esterol preventmg pep
I Jasmac O '

.

d' ts to contro p
foods are important in human ie

.

Saponins are used as
.

sk of heart disease.
. d to reduce the n

.

( Quillajau):? osteoporos1sman
d bacterial vaccme e.g.,

'

. naria-21) an
., " ..

. .

I (e g QuillaJa sapo
. th ínlúbition of dentalaõjuvants Ill vira ' .,

. an be used tn e,
· ·

· diet e
. high sapomn

.
. in humans, and as, applications • A

f hypercalc1una
,,

atment o
. in the tre

. onins have
,

platelet aggregation,
. deroiological studies, sap

. In epi
ad poisornng.·:we 3gainst acute le

-· .

29



Lectin comes from the Latin Word "legere", Whicluneans "to select". Lectins have
the ability to bindcarbohydrates. Nowadays, proteins that can agglutinate red blood
cells with known sugar specificity are referred to as "lectins" CFereidoon S., 2U14).
Toe name "hemagglutinins" is used when the sugar specificity is unknown. L?-

,

?· •. -.>-''and hemagglutinins are
proteins/glycoproteins, which have at least one non-cntal}ÍtÍ.ê

ii

!

domain that exhibits reversible binding to specific monosaccharides Qr

oligosaccharides. They can bind to the carbohydrate moieties on the surface of

erythrocytes and agglutinate the erythrocytes, without altering the properties of the

.

.d I d" tn"buted in legumes and somecarbohydrates (. Lectins are glycoprotems w1 e Y 1s

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

.

th
.
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bTt t directly bind to the intestinalmembrane receptors. Lectins have the capa I i y o

.

d
.
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·
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?lituce to infecnoo, caus

[
1,

);?
L,..,.,
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OIAnnt'l'BltU
. ...-W a.d Method

was conducted in Bioclicmistry?.,-..tmiveraity

.,._ Zamfàra Stale between July and September 2019.

u Sample Collection and Preparation
¡f. ,

I

Tb.e Banana and Plantain sample was collected at Gusau Tudun Wlldii.?i1il_1¡¡-
.,,.,.• '

The sample was cut into pieces using knife the banana sample was oven?
4l

·',Ii"

at 105'C temp 5hours . The dried sample of banana and plantain were grounded· -?t'

into powder using mortar and pestle.

3.3 Determination or Anti-nutritional Factors

3,3.1 Determination of Nitrate

Nitrate was determined using method ILTA (1988)

Reagent

1 Salic lie acid in con, füS04
.• y

d at least once aweek and
0 rm N) Freshly prepare

.

2. (Analytical reagent ) 51/o l ..

··

'.fPred in brown bottle.

. Orol of distilled water.
. (l?Orng)

m JO

•:Stsndard NaN03 solution O.lg or

,LO · 100ml
,¡,.. . dafds -O to 3 U1

. ooml conical flask,
'"'-·=- mtrate stall dded mto 1

,f ,i,n,...... le was a

f. . f wder saJJl.P . filter paper.

IÍJCEDlJRE: o.lg o Po . ute, filterusmg
¡I-"

. d boil for 30 JI1lfl

Ire•.• added an

-¡?c1istilled water

11ri:.
33
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· licacid

incubate fior 20

19ml

allow to cool and

the absorbance at

oNitrate mg°/4)

anee
o?

sample x Concentration of Standard

ce o standard

·

J!!li11at1on
of Tannin

•;:_¡;:

r.,
.

1 ¡ff.
_. .... _,.,.,;ned b th d

,
--- Y me o of (Trease,

and Evans 1978)

(

1,
I·'.

,fl, bue on q-tati"" -•oo of ..,,;n, .,d ,.- ,=;M '°

íjl' .·

I!'"'
- • -w!rich;, _., .,..,;,,,_1, M<=

=?rtf·.'..

- ., .-- ""' "' "'""°' - "' "'- by

,11?'
_i,..,

· th det_;,,,.
. f h

·

I i¡?!i pi,nn. t!ri• "" P""'' ' •--""" º "' "°"' "'

_ il;l ..... , - ? """'""'bYTi-_.., ,cid;, w;<h

._¡,

=_1f't"¡¡ndard
solution.

r.·?.-.:?
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?:.JJ[l
'f rn,,,,uli-ll,õl

;?¡
.........
'···' .

acid..... .

3.

·.

. .

(l7g?diaolvedmt
- '-

- -
-

?

•

'

' )i .

,;

J???,
....

e?,?..,
·\ ...

po? om.ple sample (100mg) was put into 100ml conic:al·l¡..;j_
distilt-4water DH2O) Were added and boiled for 30 minute, in boiling lú

tilter6&filterpaper.

Tabiil'ibeterminationof Tannin

?.?""
?j?· ..

???'
,.

Test Blank

10ml

tannic

10ml

2.5ml

10ml

10ml

2.5ml

Sodium

deninS

·?

?,,,

/wé:___ 0 and incubate for

I? ,

. lied water Dllz
, ·

f diste
I¡:"' . of 50tnl o

76{)nn1.-
1

1,,h¡lilte the volume
the absorbance

at

t.'. d -easure
l'i nirean ...

¡i d'•to!)111
telllPera

l 3S



. «" of tmmic acid lllgo/o)
·.;'

- · ·

?fli maple x
Concentration·

1ro of standard
of stanóa«l

?__......tionofC)'aalde
c,amoe was determine method as repo ..,, .. .

.

n..,. vy (flltls,l?.
R.eaplt

1.alkalinepicrate

2.standard potassium cyaniJ.:

Procedure

O.Sg of powder sample was m.:asure into '. ,)ümi ,.1 r ?01m;ai :1.u;;;. mu. ·· m1 r

distilled water DH20 was added :md bot! for mmutt: mu tilter .tStng -•ar•a?

Table3:DeterminationofCyanide

Reagent

Sample

Standard KCN

Test 3lank

trol

.:ni

.hTL

Alkakine picrate
--------

4ml

f'" h? 1.n•Y.r',.J:fi,·:,•
. ecol Jnd :neasu .,

ll&andboil at 90'for 5 minute. '

.. .-?!ífion (%cyanide mg%)
. .

x concentration
1111t:e of sample_

bance of standard

36
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,-.dure ?.

one gtam (lg) of the sample was added to 75ml to 15% H2so4 he •sdfüÍl,:-

was carefully stirred intermittently with magnetic stirred for 1 hours an,,ft

filtered using whatman No. 1 filter paper, the filter (25ml) was then collected

apd titmted against 0.1KMN04 solution till a faint pink colour appeared that

persistod for 30 second. 1 cm3 of 0.1 N KMN04 =0.0045g of oxalic acid.

c.twlation (% Oxalate g %) = Titre value x 0.0045.

3.3.5 Determination of Phytate
.

d through phytic acid determination

'llle phytate of each sample was detemune

' dMarakaka(l975).

ümgthe procedure described by Lucas an

lkqellt
,,

CL

I
I •

- I I I
I

??oniatbiocynate

!(
1-':t· ,, d filtered

- mJl? HCL for 3 hours, an

I,,?. . OJ1Jl
of2º/o ¡-¡,O

?

'Õl,\l!!
was soaked tn 1 O

53rol of distilled
water, D .

}t 01 NH4sC:N,
and · fecl3

llf·'t. ;:1 ed 5:rnl of Q.3 70 _..Ã ferric chJonde

,1lltU1ter ' 0l"' standaiu
..-,, aiJ!St

o. 1'

í'.} d titrate ag

I
fl -?..thef llll
l?f

. .&-'

l- ...
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'

.

e

¡'luetl.19=phytin phosphorose
,,

, moisture, mineral, 1· It

·.

lltf! analysis involves an assay for all the constituents ut11\11

Ash and Moisture in Food Sampe

dessicator, weighing balance, morter and pestle,

.

nttion
th ter and organic matter have

•
·

g after e wa

Uie inorganic residue rernauun .

..
. of total amount of romeral

- l.. . . hich rovide a measure

Jll/l1ffved
by heating, w P

Í!'- high temperature
of

?; . uffle furnace at a

_'¿ind materials is ashed in m
. t off leaving the

-' II .
.

. illatter is burn

11 the orgaJJlC

,11/jQO
for five hours a

--U . r,
of ash,

ffl1iltance
Ul th.e onn

vt·
11,
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----weight of ash/weight of sample x 100

?-Wl/W2-Wl

150rganic matter =100-% Ash.

JãtrOduction Moisture Content

Mmstm'C content this measure the water content of the sample is one of the

m.GSt commonly measured properties
of food material. It is especially

?t in food preservation
and processing.

l,tndple

- ;, - on - the ... ,,, lo - ,n "'' ... ? "'""'' '"""

;? n,;,;, achi""'d by placing
the'""?'¡,,n °'"' • \05<>' fo< 25

'

_-:
·•

-•

. d d to avoid decomposition
of some organic

_
,;., High temperature

1s not nee e

-?tfI··

.

-l,· ,
_··

und.
"'' ·:.,·

;:

tthu'e
O

· ute and weigh

,....

t sooc for about 3 m!.!l

?-
...

••
n1 dish in an oven ª

t1111JP
dry an ernP•J

. th d" h then weigh as

..
.

d our into e is '

. ·..
.

.

. ded sample
an P

?ff ,Weigh zg of the gnn
. en and drY at 1 osoc

:·:
.

le in the bot !Uf ov

, ,. __ .

,
•

gtbe
samP

10
l#tw the dish contaíIUº . d weigh as W3. The

f''. .

20 minute
an

;i,,- o,ol in a -'- •"
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I
i
=

·., ' ¡; .? should be
,
( ..i;ls,,¡,.•a•?

.• repeated drying for
•.

'.·:.:·': . .

' about 3 hours for each subsequent

· •··? until ª constant value is obtain.

caJculation

=W2-W31W2-Wl x 100

3.4.l Determination Of Crude Protein

Material

Kjeldals flask, retort stand, burette, pippet, conical flask, cup?/

distilled water, NaOH, HiSO4, Boric acid, HCL, indicator.

Principle

In this determination the total protein contents in a sample is quantified • .·

nitrogen content. First the sample will be digest in boiling H2S04 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 a standard acd(O.lMHCL)

Procedure

Digestion: weigh out lg of the protein sample and introduce onto the bottom

of a 500ml kjeldahl flask. add 20 ml of cone. H¡S04 and mix gentle by

swirling un?er tap water. Mix together 10g of anhydrous Na2S04 and lg of

CUSO4 ànd introduce 3g of this info the tnixture, The Na2S04 and CUS04

mixture is the Kjeldahl catalyst. Boil gentle the entire mixture in the Kjeldahl

flask in a fine cupboard until charred particules diappear and a clear green

solution is obtain, make, up digest tnixture up to 100ml with distilled water.
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<;.

1,

.. rm

I
i

lf:ê out 40ml of 2% bom acid into a2SOml ..__1,._ .
. . . . .

..
•. .

. -aa,Jammd1cator.
·· fttc:e 10ml of the digest in the d?-.i. m- ......,....r?up-·?.$1d.add

30ml of 40% NaOH to the 10ml of the?--• -1 6om •?

Switch on the heating system and heat c:on?fbtll??·
receiver breaker and titrate the distillate with 0.1

. <

Calculation

% N=l.4 x titrate value x dilution factor/ weight of the samplô
.1

%crude protein=% N x 6.25

·

'1U:1
,, \·''!(?;..•

NOT E: Factor of 6.25 is used if the sample is egg, meat, beans; 6.38 ,fui?:,

and milk product; 5.55 for gelatin factor.

3.4.3 Determination of Crude Lipid

The non polar component of food sample are easily eJttracted into organic

solvent. The usual procedure continuosly extracts the fat content using suitable

solvent.

Procedure

Set up the soxblet apparatus and weigh 2g of sample, place into a thimble

which as been dried and weighed as Wl. Wwigh the trim.ble 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

% fat= W2-W1 x 100/2



1 ... ?:?1,=

?"i:'f}
·.

.
tion of Cru.de Fibre

.

t• sequential hot digestion with acid and alkaline solution· of the defatted

smnt>le 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 _of_
·.·e•,-;,·, c·,-•,lj

distilled water, 20ml of. l0%füSO4 and then boil for 30 minute to

I
I
i
?

-?¡¡;;;"

.,,,.-, vfil?- Filte, with muslin cloth md rin,e with w= w....-, u,,;'i;§,

spatula to scrap the sample into flask, add 20ml of 10% NaOH, and then boil

for 30 minute. Filter with muslin cloth, then use ethanol to rinse the sample

one more, allow to dry and scrap the residue into a crucible Place the crucible

in an oven to dry at l0Soc for l hour and then weigh as Wl. Again put the

crucible in muffle furnace to ash for 2 hours at SSOoc, cool in dessicator and

weigbasW2.

Calculation

%crude fiber= Wl-W2 x 100/Weight of
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I

oa nutritional compositiàllS of 'Bananashowed ..s.... , .

..-, ? content

··•• ··íav'e the highest value (76.97 :!: 2.03), tbUowed by total carl,ab.ydretv with

(6.88 ± 0.08), crude protein had (6.40 :1: 0.46). Ash Q®1,mt (4.25 * {).15),.

Crude fiber (3.70 ± 0.24), the lowest value was obtaiatl Mt?lipid
... -?

. ,.

(1.80 ± 0.16). Result on nutritional composition of ?,t-·_,;,,,
.. ,

moisture content have the highest value (65.48 ± 0.72), folle("

carbohydrate (16.7 ± 0.82), Crude protein (9.04 ± 0.35), Ash conJ.5ij•_

0.45), Crude fiber (2.67 :I: 0.24), the lowest value was obtained from
(;i;)ílJ?

lipid (0.80 ± 0.16) (Table 4).
·:ê'-

Result on anti-nutritional composition of Banana showed that, Phytate have

the highest value (81.53 :I: 0.6067), followed by Nitrate (10.46 :I: 0.00471),

Cyanide (0.635 :I: 0.0659), Oxalate (0.0783 ± 0.0846), the lowest value was

obtained from Tannins (0.0147 :I: 0.000471). Result on Anti-nutritional

composition of Plantain showed that, Phytate have the highest value (93.347 :I:

2.634), followed by Nitrate (2.633 :I: 0.0047), Cyanide (0.538 ± 0.0078),

Tannins (0.034 ±0.0334), the lowest value obtained from Oxalate (0.022 :I:

,.,

'-.J?

·11',,

0.000816) (Table 5).
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·¾;,?··· ,·?content
CnJdelipid

Crude fiber

Crude protein

Total carbohydrate

76.97:t:2.03'

1.80:!:0.16

3.70±0.24

6.40 ±0.46

6.88 ±O.OS

Values are means of triplicate detenninations ± standard deviation($1 i,·
__

II

-

-
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• Anti-nUtritional Composition ofBIDIM Plantain

?
,._,..

Tannins

Cyanide

oxalate

Ptft&tap
compotltioD
Banana(%)
10.46 ± 0.00471

of

Phytate

0.0147 ± 0.000471

0.635 ± 0.0659

0.0783 ± 0.0846

81.53 ± 0.6067

.......
COIIIPO'itiOD of

flatain(o/o)?-
2.633 ± 0.0047

0.034 ::t 0.0334

0.538 :I: 0.0078

0.022:1: OiOOO&t•

94.347 • ª'"'

V alues-are means of triplicate determinations± standard deviation (SD).

I
¦•
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CHAPTER FM

5-8 l)lscUSlion, Summary e, oncluslon and e,

.

ecommendation

S.1 Discussion

According to this research both
.

• species were observed to contain all the

nutrients being analyzed Th· e carbohydrate fat protein· and ,...,,_
, ,

mo? .... ? contents

were present in Banana and Pl
.

antam. Carbohydrate content and moisture

content was higher in plantain when compared to that ofb8llllIIB,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 (Chukwu, 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 Banana and plantain pulp flour.

Furthermore,
results on anti-nutritional compositions of Banana and Plantain

showed the highest concentration of phytate, while the other anti-nutrients

cyanite,
nitrate and tannins were lower. Cyanide is poisonous because it binds

with cytochrome
oxidase and stops its action in respiration in the body.

oxalate can binds to calcium and other metals unavailable for nonna\

physiological
and biochemical roles. ln this present study, the values obtained

on anti-nutritional
analysis are \ow, this signifies that the Banana and Plantain

evaluated has higher nutritional and lower antinutritional compositions.
These

are in agreement
with findings of Adeniji et al. (2007) who carried out
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IH>'¥t
·, '.'? and anti-nutritional compositions of flour made from

\laDlll& hybrid pulp and peel mixtun:.

SI .#UJIUllfl'Y

BaJlllllll and plantain plants are the world's biggest herbs, pon abundantly in

ro.any developing countries. Bananas and plantains aro oac · of tho most

iroportant sources of energy in the diet of people living in .... •?·-

regions. Nutrition or proximate analysis: proxiroate analysis also

•..
I
?

weende analysis is chemical method of assessing and expressing the n\lU .

value offeed, reports the moisture content, ash content, crude fiber, crude f

,
crude protein and Total carbohydrate is determine by defference (AOAC

1990). The proximate analysis gives then overall nutritional 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 a vital role in determining the use of plants for

humansThis research was conducted betWeen July and October 2019 in

Biochemistry
Laboratory Federal University Gusau Zam.fara 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

\

aanana showed that, moisture content have the high.est 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 :1: 0.24), the lowest value

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

composition o! plantain showed that, moisture content have the highest valu.:

i
'.<(é .. :-,

t'\?:,r,,,. ,.



_
_,,.ed by the total carbohychate (16.7 :!: O.Bl), Crude protein

Aà eontmt (5.33 :k: 0.45), CNde fiber (2.61 :k: 0.24), the lowest

... ? from Crude lipid (O.BO * 0.16). R.esults on ?tional

?tion of Banana showed that, Pbytate ha\'CI tum.- val._ (ll .53 ±

o.6067), followed by Nitrate (10.46 ± 0.00471). Cyanide (OQS :t OJl6S9).

Oxalate (0.0783 ± 0.0846), the lowest value was ? a. ?
·,:·/•",';

..
,.

(0.0147
± 0.000471). Results on Anti-nutritional com

showed that, Phytate have the highest value (93.347 :I: 2.634). fü

Nitrate (2.633 ± 0.0047), Cyanide (0.538 ± 0.0078), Tannins (0.034 .,. ..

•·c•;¡¡-

1"" lowest wino obt,inol from o,,bto (0.022 • 0.000816). - ii;¡"·.<

plantain shall be consumed daily due to their higher nutritional and lower anti·

nutritional compositions.

5.3 Conclusion

The result obtained from banana and plantain contain very higher nutritional

and low level of anti-nutrients.

s.4 Reconunendation

This research baS the following recornroendations:

1. Banana and plantain should be consumed daily due to their higher nutritional

and lower anti-nutritional composition.

2. Banana and plantain forming should be encourage in order to boost its

production
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