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ABSTRACT
Watermelon (Citrullus lana/us), botanically considered as a fruit, belongs to the familyCucurbitaceae .. The purpose of this research was to evaluate the fruit of Ctitrillus lanatusAnd Cucurbita maxima with the aim of quantifying chemical information thát might serve
as a guide to exploit its potential and benefits for human nutrition. The Phytochemical
screening showed the presence of tlavonoids, saponins, Saponin g:lycoside, Cardiácglycoside and Anthraquines in watermelon. The proximate compositions were determined
according to the perspectives methods. Proximate analysis of the samples revealed that it
contained in watermelon 6.48 ± 0.023 moisture contents, while in pumkin 65.40 :I: 0.52.ln watennelon 3.84 ± 0.48 protein, while in pumpkin 2.24 ± 0.009. ln watermelon 8.71 ±
0.068 lipids, while in pumpkin 1.85 ± 0.0256. in watermelon 1.24 ± 0.002 fibre, while in
pumpkin 1.3 ± 0.026. and the total carbohydrate in watermelon 84.25 ± 0.35 while in
pumpkin 24.7 ± 0.031 respectively. This study work contributes to the development of
nutritional database of edible plants worldwide. In conclusion, fruits sample of Ctilrillus
lanatus And Cucurbita maxima can be an excellent source of nutrients and antioxidant
components.
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1.0
CHAPTERONE

Iotroduction

Watermelon (Citrul/us lanatus), botanically considered as a fruit, belongs to the family .

Cucurbitaceae. It is native to Kalahari dese1t of Africa but nowadays, it is also cultivated
in tropical regions of the world, (Fraser, 2006). In the pages of history, its first harvest
was documented 5000 years ago in Egypt that later spread to other part of the world
(Fraser, 2006). Presently, China is the top producer followed by Turkey, United States,
Iran and Republics of Korea (Dane, 2008). Watennelon is a valued source of natural

antioxidants with special reference 10 lycopene, ascorbic acid and citruline .. These

functional ingredients act as protection against chronic health problems like cancer

insurgence and cardiovascular disorders. Lycopene is characterized by its distinctive red

color in fruits and vegetable (Fraser, 2006). During the last few decades, presence of

appreciable quantity of lycopene in watermelon has motivated the farmers/growers to

cultivate high red flesh varieties. Overall, twelve hundred cultivars of watermelon are

produced worldwide while the four most promising cultivars are picnic, icebox, yellow

flesh and seed less (Dane, 2008). This review article intends to enlighten the readers

regarding rich nutritional profile of the watermelon with special focus on lycopene and its

therapeutic aspects like prevent oxidative stress, cancer, hypercholesterolemia, diabetes

and macular disorders (Abreen et al., 2014).

The watermelon was cultivated in ancient Egypt and verified by David Livingstone (the

• •

1

.

r) in the l 850s when he found great tracts of watermelon (callednoted m1ss1onary exp 01e

•

"Id
·

ti e Kalaliari desert and semitropical regions of Africa (Amaowokengwe) growmg w1 m 1
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2000). Even today, in semi-desert districts of Africa watermelons are c11ltivated

important source of water during dry periods. Watermelon was widely distdbllted

throughout the remainder of the world by African slaves and European colonis? (Fraser,

2006). It was carried to Brazil, the West Jndies, Eastern North America, the islands of the

Pacific, New Zealand and Australia. Written records indicate that watermelons were ·

cultivated in Massachusetts as early as 1629, before 1664 by the Florida Indians, in 1673.

in the Midwest, in l 747 in Connecticut (from seeds that originated in Russia), in 1799 by

Indian tribes along the Colorado River and in 1822 in Illinois. Watermelons are currentiy

grown on all continents throughout the warm regions of the world (Amaowo, 2000).

1.1 Statement of the Research Problem

Cucurbits varieties are used for different purposes either for nutritional or medicinal

purposes, but little is known about their nutritional and pharmacological activity. There is

need for the evaluation of phytochemical and proximate analysis of cucurbits varieties,

1.2Aims and objectives

1.2.1 Aims

To determine the phytochemical and proximate contents of pumpkin and watermelon
fruits

1.2.2 The objectives

J. Determine the phytochemicals contents of pumpkin and watermelon fruits

2. Evaluate the proximate contents of pumpkin and watermelon fruits
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1.3 Justification

Naturally, cucurbits varieties possess the ability to provide nu,trientit, ..

good health and preventing diseases and also reduce oxidàtíve dam11ge

many diseases. Therefore, the evaluation of the phytochemical.and proxi1t1llte

cucurbits varieties remains an interesting and useful task especially it,,

nutritional deficiency diseases.

3
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CHAPTERTWO

2.0 Literature Review

2.1 Description of Watermelon

Watermelon (Cilrullus Jana/us) is a warm, long-season crop. Watermelon has been

marginally competitive in the 2000 to 2003 production seasons as a vegetable crop.

Production has declined in the past years. Some decrease has been the result of increased

yields (Abreen et al., 2014). However, much of the decline was the result of reduced

consumer demand, leading to the sale of poor-quality melons (Essien, 1994). Efforts at

many research stations have helped reverse the trend toward reduced per capita

consumption of watermelon. To show a profit, a grower must produce good yields of

high-quality melons, something that can be obtained only with careful management.

Watermelon is now widespread in all tropical and subtropical regions of the world and is

mostly grown for fresh consumption of the juicy and sweet flesh of mature fruit.

Locally known in the country as legapu (Setswana) it is one of the most popularly grown
fruit vegetables in the country today during summer. The culture of watermelons goes

back to prehistoric times. The watermelon was cultivated in ancient Egypt and verified by
David Livingstone (the noted missionary explorer) in the 1850s when he found great

tracts of watermelon (called kengwe) growing wild in the Kalahari desert and

semitropical regions of Africa. Even today, in semi-desert districts of Africa watermelons

are cultivated as an important source of water during dry periods (Dane, 2004).

Watermelon was widely distributed throughout the remainder of the world by African

slaves and European colonists, It was carried to Brazil, the West Indies, Eastern Nortll
4



America. the islands of the Pacific, New Zealand and Australia. Written records indicatit
that watermelons Were cultivated in Massachusetts as early as 1629, before 1664 bY1he
Florida Indians, in 1673 in the Midwest, in 1747 in Connecticut (from seeds thi!t
originated in Russia), in 1799 by Indian tribes along the Colorado River and in 1822 Ú'I

Illinois. Watermelons are currently grown on all continents throughout the warm regiorts
of the world (Amaowo 2000).

Watermelon (Citrul!us lanatus), botanically considered as a fruit, belongs to the family
Cucurbitaceae. It is native to Kalahari Desert of Africa but nowadays, it is also cultivated

in tropical regions of th-? world. ln the pages of history, its first harvest was document?
5000 years ago in Egypt that later spread to other part of the world. Presently, China is

the top producer followed by Turkey, United States, Iran and Republics of Korea.

Watermelon is a valued source of natural antioxidants with special reference to lycopene,

ascorbic acid and citruline. These functional ingredients act as protection against chronic

health problems like cancer insurgence and cardiovascular disorders. Lycopene is

characterized by its distinctive red color in fruits and vegetable. During the last few

decades, presence of appreciable quantity of lycopene in watermelon has motivated the

farmers/growers to cultivate high red flesh varieties. Overall, twelve hundred cultivars of

watermelon are produced worldwide while the four most promising cultivars are picnic,

·

b II fl h and seed les This review article intends to enlighten the readersice ox, ye ow es ·

• •

l ¡··t·onal profile of the watermelon with special focus on lycopene and itsregard mg ne 1 nu 11 1

.
.'

1·1 revent oxidative stress, cancer, hypercholesterolemia, diabetestherapeutic aspects 1 <e P

and macular disorders (Abreen et al., 2014).
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2.2.1 Botanical Classification of Wat
Ierme on

Kingdom Plantae

Subkingdom Tracheobionta

Division
Magnoliophyta

Class Magnoliosida

Order Cucurbitales

Family Cucurbitaceae

Genus Citrullus

Species Citrullus lanai

2.2.2 Botanical Description of Watermelon

The watermelon is an annual that has a prostrate or climbing habit. Sterns are up to 3 m

long and new growth has yellow or brown hairs. Leaves are 60 to 200 mm long and 40 to

J 50 mm wide. These usually have three lobes which are themselves lobed or doubly

lobed. Plants have both male and female flowers on 40-rnrn-long hairy stalks. These are

yellow, and greenish on the back. This plant is listed on the Threatened Species

Programme of the South African National Biodiversity Institute (AOAC, 2008). The

watermelon is a large annual plant with long, weak, trailing or climbing sterns which are

"d d) and up to 3 m (I O ft) long. Young growth is densely woolly with
five-angled (five-si e

.

- h'ch disappear as the plant ages. The leaves are large, coarse,
yellowish-brown hairs w_

1

6



hairy pinnately.Jobect and
1a ternate; they get stiff and rough when old. The ""'•••-•,branching tendrils. The whit

·

.

e to yellow flowers grow singly in the leaf axils and th.ecorolla is white or y II
•

'de ow ms1 e and greenish-yellow on the outside (El-adawy; 2001).The flowers are unisexual w'th
I

, 1 ma e and female flowers occurring on the same plant
(monoecious) The male fl .

d
.

. . ·

· owers pie om mate at the begmnmg of the season; the female
flowers, which develop later, have inferior ovaries. The styles are united into a single
column. The large fruit is a kind of modified berry called a pepo with a thick rind (

exocarp) and fleshy center ( mesocarp and endocarp). Wild plants have fruits up to 20 cm

(8 in) in diameter, while cultivated varieties may exceed 60 cm (24 in). TI1e rind of the

fruit is mid- to dark green and usually mottled or striped, and the flesh, containing
numerous pips spread throughout the inside, can be red or pink (most commonly), orange,

yellow, green or white (Johnson, et al..2012).

2.2.3 Origin and Distribution of Watermelon

I

·

wi·ctespread in all tropical and subtropical regions of the world and isWatenne on 1s now

,.
¡ mption of the juicy and sweet flesh of mature fruit. Locallymostly grown for 11es 1 consu

I (Setswana) it is one of the most popularly grown fruitknown in the country as egapu '

d
.· summer The culture of watermelons goes back to

vegetables in the country today Lil lllg ,

iltivated in ancient Egypt and verified by David
prehistoric times. The watermelon was ct

1 )

·

the 1850s when he found great tracts of
Livingstone (the noted missionary exp orer Ill

. • •

.

ºId in the Kalahari desert and sem1trop1cal regions
t melon (called kengwe) growmg w1

wa er
. emi-desert districts of Africa watermelons

200I). Even today, 111 s

of Africa(Ene-obong,
. . during dry periods. Watermelon was widely

.
. an important source of water

are cultivated as

Id by African slaves and European.

d
. of the wor

h t the remam e1

distributed throug ou
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colonists. It was carried to 8 .1razi
, the West Ind· E

. ies, ª81ern North America, theislands ofthe Pacific, New Zealand and Austral' .

1ª· Wntten records indicate that watermelons werecultivated in
Massachusetts as

1ear Y as 1629, before 1664 by the Florida Indians, in 1673in the Midwest in 1747 i e .
' n onnecticut (from seeds that originated in Russia), in I 799 byIndian tribes along the Colorado R

•

.
.

. .iver and m 1822 m Illmo1s. Watermelons are currentlygrown on all continents throughout the warm regions of the world (Pampalona, 2008).
2.2.4 Cultivation of Watermelon

Watermelons are tropical or subtropical plants and need temperatures higher than about
25 ºC (77 ºF) to thrive. On a garden scale, seeds are usually sown in pots under cover and

transplanted into well-drained sandy loam with a pH between 5.5 and 7, and medium

levels of nitrogen. Major pests of the watermelon include aphids, fruit flies and root-knot

nematodes. In conditions of high humidity, the rlants arc prone to plant diseases such as

powdery mildew and mosaic virus. Some varieties often grown in Japan and other parts

of the Far East are susceptible to fusarium wilt. Grafting such varieties onto
1disease-

.
. k f!i ot •ction (Rzelek 20 I O). The US Dcpaitment of Agricultureresistant rootstoc s o ers pr e

'

b h' e per acre (4 000 m 2 per hive) for pollination ofrecommends using at least one ee iv '

. . r nercial plantings. Seedless hybrids have sterileconventional, seeded vanetJes ,or comi

.
.

, ollinizer rows of varieties with viable pollen. Since the
pollen. This reqtures plantmg p

. . . .

. ollination is much more cnt,cal m producmg the
f

.

ble pollen is reduced and p
supply o via

. .

. ·/'I. per acre (pollinator density) rncreasesded numbe1 o 11ves
.· ty the recommenseedless valle '

.

) Watermelons have a longer growing period
.

(1 300 m 2 per luve .

tl h·ves per ac1e ,

. ,,
to 1ree 1

e from the time oftransplantmg·,or
ft.en take 85 days or mor

1
and can o

b'
than other me ons,

. f J pan found a way to grow cu 1c.

f the Zentsuj i region o a

Farmers o
the fruit to mature.
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wat.erm.elons by g
.

•

rowing the fruits .

.

in metal and glass bo .

-

shape of the receptacle (Al
xes and making them

quézar, 2009). The cubic sh . . . .
; . /:

make the melons eas·
ape was onginally dê:sign(d

.

.,,,1er to stack d
..

·
. "

an st0re, but cubic •

of nonnal Watermelons may be triple the .,.;,.. ·

ones, so a
I

.

.--
ppea mainly to wealthy bur an consumers ...__idwatennelons have also be d

· • ., .... ,. -sbiipe4
en eveloped and an

I

.

Y po yhedral shape may potentially be .. .....J

(Ob1ola, 20 I I).
.._

=

2.2.5 Watermelon c. ulti'v Gar roups

A number of cultivar groups have been identified: Citroides group (syn. C. lanatus subsp.
lanatus var. citroides • e I t

• .

,
• ana us var. c1tro1des; C. vulgaris var. citroides) DNA data

reveal that C. lanatus var. citroides Bailey is the same as Thunberg's bitter wooly melon,

C. lanatus and also the same as C. amarus Schrad. It is not a form of the sweet

watermelon C. vulgaris and not closely related to that species(Alquézar, 2009). The citron

melon or makataan - a variety with sweet yellow flesh that is cultivated around the world

for fodder, and the production of citron peel and pectin. Lanatus group (syn. C. lanatus

var. caffer) C. caffer Schrad. is a synonym of C. amarus Schrad. The variety known as

·

¡¡01. ·11s J'uicy white flesh The variety was an important food source for
tsamma ,s grown

·

• K ¡ I

· Desert Another variety known as karkoer or bitterboela is

travellers 111 the a a ian ·

b h ds may be eaten. A small-fruited form with a bumpy
unpalatable to humans, ut t e see

.
.

.

1 Vulgaris group this is Linnaeus's sweet watermelon;

skin has caused poisoning 111 5 ieep.

iption for thousands of years. C. lanatus

it has been grown for human consun
. .

, •

species is the closest wild relative of the

F a This West A1ncan
mucosospermus (Fursa) •urs

.
. .

dditionally, other wild species have bitter
.

d for cattle feed. A

watermelon. It is culuvate

9



+'1luit containing cucurbitacin e
1',', e,

.
. co

OCYrJthis (l.) Schrad. ex Eckl. & Zeyh eWinter, and C. naudinianus (Sand ) H k.
·• ·

• Oo
(Ngoddy,201 I).

:U.6 Health Benefits of
Watermelon

Red watennelon playing an ·

- ·important role m
preventing cancer, because it contains·

lycopene (Lycopene is
acknowledged which helpful to prevent cancer). Also, it can helpin preventing skin, lung, breast, stomach and other types of cancer by up to 40o/a. Better

eyesight watennelon contains vitamin C and vitamin A which are good for our eyes.

i

?
..

Contains alkaline water, in a watermelon basically 92% is alkaline water; it is good for

stomach especially for those who are suffering from ulcers. Reduces bad bread!. Good for

the kidney. It can clean our kidneys and bladder. Person \I ho suffering from infected

urine he should eat water melon and drinking ,,a1er !o reduce germs in the bladder.

.

,!Ones. H?lpful in gout Watermelon isBesides, water melon leads to remove k1dnc)

-
. k and heart anack. It isfi 1

= drink Water melon is helpful in pre\entrng ,tro epower u ener ,,., ·

,
R

•

1- ·e sex drive (Munro, 197 ? )..

bl d pressure em or?helpful in decreasmg 00 ·

2.3 Description of Pumpkin
.

b·ta and the family Cucurb1taceae
h enus Cucur J

like squash oft e g

.

A pumpkin is a gourd
It" ars of am one of the specu:s

ni refers to cu i, ,

.

d ourds. It cornrno y
.

' rth America. They
which also mclu e g

.

d is native co No
rbita rnay1ma an

b ·1 rnitta Cucu
ID the bottom,Cucurbita pepo, Cueur I a ,

hell creased from the stem
el!ow 5 '

It
.

k orange or y
food for many people.typically have a th1c '

. leaves is an important,

d ulp A pumpkin
and are rich in nutrientsds an P

·

be eatencontaining the see
f the plant can

decause most parts o

. rden can supply pumpkins an
is a very vulnerable b

and one plant m ga
_.

. .
.

. easY to grow·

(Md, 2015). Pumpkin 15
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2.3.2 Taxonomy of Pumpkin

All pumpkins are winter squash· .
.

.

.

· mature fru11 of certain species in the genus Cucurtiua.Characteristics
commonly u d d fi .

se to e Ille "pumpktn" include smooth and slightly ribbedskin, and deep yellow to orange I h' ·

·

co or, w 1te pumpkins had become increasingly popularin the United States. Other colors, including dark green (as with some oilseed pumpkins).also exist (Mandel, 2005).C. pepo pumpkins - the two bright orange ones in center right.and squashes C. maxima, all others Cucurbita species fall into two main groups. The first.
group are annual or sho1t-lived perennial vines and are mesophytic, i.e. they require a

more or less continuous water supply. The second group are perennials growing in arid
zones and so are xerophytic, tolerating dry conditions (Mandel, 2005). Cultivated

Cucurbita species were derived from lhe lirst group. Growing 5 to 15 meters (16 to 49 ft)

in height or length, the plan! slcm produces tendrils to help it climb adjacent plants and

structures or extend along the ground. Most species do not readily root from the nodes; a

. .

C jic1ijiolia and the four other cultivated mesophytes do this to anotable exception 1s ·
'

.

I Cucurbita can become semiwoody if left to grow.lesser extent. The vine of the perenn1a

. .

d color among Cucurbita fruits, and even w1thmThere is wide variation in size, shape, an

.
. .

, highly uniform 111 appearance (Mandel,. f ifolia is an exception, bemga single species. C. ic

.

C and c. maxima is so vast that.

al variation in the species . pepo
2005). The morphologic '

.

'd 'fied as totally separate species.. ., have been m1s1 ent1 I
.

s and cultJvai s

.

ts various subspcc1e
I ·¡ spots near the vems, (Larnant,

I '(J often have w li e
b ·¡ masc ia

The leaves of Cucur I a

·ti -lobed or palmately divided leaves
·b'ta species has ive

. ted Cucu1 J

•

me2001).The typical cultiva
·w1ged on the stem. The sterns m so

alternutely a1t
• les with the leaves

b hairy with various types ofwith long petw '

round purls may e

II of the above-g
. ngu!ar. A

species are a

12



trichomes, which are oft en hardened and shar S
.

.
·

and are branching fo
p. Pring-like tendrils grow Íl'0!1li!!I some species. e .

,.
,, ..

argyrosperm a h
.

.

.

-

.·

heart-shaped) leaves Th h

. as ovate-cordate (egg. ¡1'-t..,._'·
...

· es ape ofc .....,""'1""·.•
· pepo leaves varies ·

d .

·

·have light or dense pub
wi ely. C. moschata plant,,._escence. C. ficifolia leaves are .

pubescence The I

slightly angular and have ligl)t. eaves of all four of th . . -

ese species may
(La

or may not have white SJ)btimant, 2001).

2.3.3 Origin and Distribution

--l

The word pumpkin originat fi hes rom t e word pepon which is Greek for "Large melon".
The French adapted this word to Pompon, which. the British changed to Pumpion and

later, American colonists changed that to the word we use today, "pumpkin"

(Jayaprakasha, 2001 ). The origin of pumpkins is not definitively known, although they

are thought to have originated in North America. The oldest evidence, pumpkin- related

seeds dating between 7000 and 5500BC were found in Mexico. Pumpkin are squash like

fruit that range in size from less than I pound (0.45 kilograms) to over 1,000 pounds (450

k'I
) s· umpkins the names are frequently used interchangeably. In

1 ogram • mee some p ,

. . rigid prickly, and angular (with an approximate five-
general, pumpkin stems are mme '

,

which are generally softer, more rounded, and more
degree angle) than squash stems

•

(J aprakasha 2001).
flared where joined to the fruits ay

i
:::i
=
=

2.3.4 Pumpkin Cultivation
· f ·easons ranging from

orld for a variety o
.

I

li around the w
Pumpkins are grown 8

eia! and ornamental sales of the
.

I
ti d) to commer '

ch as anima .ee
.

agricultural purposes (su
. roduce pumpkins. The biggest

is unable to p
)·

Antarctica
seven continents, only
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most popular crops in the United States, in 2017 over 680,000,000 kilograms (I.Sbilfil!lí
··

t>?pounds) of pumpkins Were produced. The top
pumpkin-producingstates include lllúxú.Indiana, Ohio, Pennsylvania, and California. According to the lllinois Department aíAgriculture, 95% of the U.S. crop intended for processing is grown in Illinois (Haroone,,

1993). Nestlé, operating under the brand name Libby's, produces 85% of the processed
pumpkin in the United States, at their plant in Monon, Illinois. In the fall of 2009, min in

. .

h n e affecting the entire COWIIIy

Ulinois devastated the Nestlé crop, rcsultmg in a s o ag

.7) p kins are a warm-weather crop that IS
during the giving holiday season (Goda, 200 . ump

. .·
. .

ary for growing pumpkins

. ,
·I July The specific con<l1t1ons necessusually planted m ea1 y .

l t 15 5 ºC (60 ºF) and(3
·

) deep are at eas ·

.

eratures 8 ccmimetres mrequire that soil temp

ft•. ·r there is a lack of water or
.

.

s may su et t

. ell Pu111pk111 c, opthat the soil holds wate1 w .

18 ºC or 65 ºF; frost can be. (in this case, belowbecause of cold temperatmes
.

. oorly drained soils that becomeater retention OI pdy soi I with poor w

d ven if many

detrimental), and san

.
. however, rather hardy, an e.

P111npk111s a1e,

.

kl
I d after heavy ram.

d the plant can very qmc Y re-

water ogge
ved or damage '

f tile vine are remo
. duce both a male and

rt" ns o

pkms pro

leaves and po 10

5 removed. Pum
what wa

. p kins have

.

es to replace
. fertilizatton. ump

·

dary vm
role Ill

grow secon

•gnificant
thi bee

,

play a SI

. ruinosa '
but s

, honeybees
been Peponap1s P

female flower,
·

e squash ·

.. •

d today

·

b the natIV
'd ) sens1t1V1ty, anollinated Y

.
.

(imidaclopri
historically been p

. art to pesttcide
. er acre (4,000 m 2 pert ]east m P

One hive P

. . robably a
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·
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•

•

Department ofA
It.. _•:'.=.•.are inadequate bees for
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... ,

pumpkins at a "heaviest pumpkin" competition "Giant pumpkins" are a large squash(within the group of common squash Cucurbita maxima) that can exceed I tonne in111Cight The variety arose from the large squash of South America through the efforu¡ ofbolarucal societies and enthusiast farmers, (Goda, 2007) ..

2.3.SHealth Benefit of Pumpkin

little more than a Halloween decoration or a

Man people think of pumpkins asY

.

·think this plump, nutritious orange

. .

·e fitlling However, it may be lime to reThanksg1vmg P1 ·

• · ·

s and
•

1" 1993), It is rich m vitamin
.
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·
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ti ¡
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. .·

Pump 11
'

•

minerals but low m cal01 ies.
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nutritional punch (Kreft, ,
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I
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'

.
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in baking recipes.

• Pumpkin has a range of fantastic health benefits, including being one of the best-known sources of beta-carotene.

• Beta-carotene is a powerful antioxidant. It also gives orange vegetables and fruits
their vibrant color. The body converts any ingested beta-carotene into vitamin A.

• Consuming foods rich in beta-carotene may reduce the risk of developing certain

types of cancer, offer protection against asthma and heart disease, and delay aging

and body degeneration.

/
I

• Man t d'y s u tes have suggested that eating more plant foods such as pumpkin

decreases the risk of obesity and overall mortality,

• It can also help prevent diabetes and heart disease, and promote a healthy

complexion and hair, increased energy, and a healthful body mass index (BM!).

• Pumpkins are also a powerful source of fiber.

Reg I

• E
· rnpkin is good for the hea11. The fiber, potassium,

u atmg blood pressure: •atmg pu
·

..
•

1
heart health (f AO, I 993).Studies suggest

and vitamin C content in pumpkm all suppor

lmost as important as decreasing sodium

potassium
ma)' be ª

. hi 11
blood pressure.

Decreasing sodium

•

ti·
f hypertension,

or g

or the treatment o d potassium intake is

.
alt Increase

.

l
'ttle or no s .

•
. . I that contall1 1

tnvolves eating mea s
·
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J..» Materials and Metl1ods

3.1 Study Area

CffAJ>TER 'fllREt

3.2 Sample Collection

The samples (fresh pumpkin and watermelon) werecollected or obtained from GusauCentral Market Zamfara state. Each collected sample was immediately transported incleaned polythene bags to the laboratory prior to analyses.

3.2.1 Sample Preparation

k. d atermelon wcrcwashcd and then rinsed with distilled water in

The fresh pump m an w

.

t The samplcsweresliced and left in oven dried for two (2)
order to remove contamman 5·

.

mortar and pestle.days and grounded usmg a

. .

f Proximate Contents3.3 Determrnat1on °

f ·b content3.3,1 Determination ° as

. , und remove the crucible and.
. cc for one minute,

ºbl in a hot twnun
were put in the

Lignite a clean cruci e

. 1 ,r ihc grindcd samples
WI Weigh _g,

d weigh us ·

. .

, he sample in a muffle
cool in a dessicator an

• •n1dhi<' <'<llllllltllllg t

2 Jlc11l the '

move the
ei h as W ·

orgmik matter, reempty crucible and w g

hlll'll 1,ff ,111 the •

0 for 5 hours 1''

, of ash content wasfu 550ºC to 600 e

'1 The pc1-.:cntnge
manee at

.

¡1 os \I "

·
d W<lll:\

'

·cator un.

.

a dess1crucible cool m
.

'

below:'-..
. h formula411termined usmg t e

líl

This research was carried out at
Biochemistry Laboratory, Federal University Gusau,



of empty Cl'Ucible after h...... .

-ingrn&ram

-? _, dry empty dish in an oven at SO"C for about 30 minutes and weigh as Wl..2g of the grinded sample and pour into the dish, then weigh as W2, place the dishMllfiining the sample in the hot air oven and dry at I 05oc for 24 hours. Cool in a? for 20minutes and weigh as W3, the procedure was repeated, drying for about· 3- for each subsequent drying unti I a constant value is obtain. The percentage·

lllllitlun:content was determined using the formula below:·'

'W,= Weight of empty crucible after heating in oven

l sam le after heating in ovenW2= Weight of empty crucible and 2g oft ie P

of2gof the Simple and
empty crucible ber. .

.ore
heating in a muffle fumance,J?id¡htoflg of the Simple and em t •

·. --Ji<It. i
.

.
p y crucible after

heating in a muffle fumance'_...,.ialltioa or Moisture Content

;.-:_?¡?
-

""'°'·

,--?

J"?r
:J'?

;•

•

in muffle furnance. -,.., of the sample after heatmgWJ =
Weight of empty crucible ªnd -,,

.

:?--"":• ....__ . .

n of Crude Fiber
.

:·<'};;''.Y
....:"'rm ma tio

. . d 20 ml of distilled
"/·.·

. conical flask, ad-'f., ·:

Je and place m ª

olume,
. :;Wêigh 2g of the powdered samp

.

tes to maintain constant v
. .

. f r 30 m1nu
.

..
.

.

d then boi I
o

he sample mto
7 ·

Water., 20 ml of I 0% H2S04 an

a spatula to scrap t
i

.
. .

ter use

.

,

. ith warm wa '

. muslin cloth, thenlilterwith muslin cloth and rinse w

30 minutes. Filter with
.

, ,·
,

th n boil for
the residue mto a .

.fb.:,_
OH and e

and scrap?
..
cdd 20 ml of 10% Na

aJloW to dry
.

as WI.

-

-:

.

e

nee more,
d then weigh

.e ,

_ sample o
1

hour an',,;,?\Vas used to rinse the

dr)' at I o soc for
, 'ê' . ',t :, •

. an oven to·? Place the crucible tn
,·

.·. ·
·
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}})ut the crucible in a muffle furnance to ash for 2 hours at SSOoc, cool in a

·

i?tor and weigh as W2. The percentage of crude fiber was determined using the

. Wt-= weight of sample and crucible after heating in an oven

W2 = weight of sample and crucible after heating in muffle furnance

W3 = weight of the sample

3.3.4 Determination of Crude Lipid

Set up the soxhlet apparatus and weigh 2g of the sample, place into a thimble which was

dried weigh as W 1. Weigh the thimble containing the powdered sample as W2, cover the

mouth of the porous thimble with cotton wool so us to distribute the dropping organic

solvent. Place the thimble into the extruction chamber and add organic solvent. Heat the

flask for 5-6 hours, then remove the flask and evaporate the organic the organic solvent

finally weigh the extraction flask containing the oil.

Calculation

Wl = weight of sample and filter paper after extraction

W2 = weight of sample and filter paper before extraction

W3'=' weightof sample

20



Determination of Crude Protein

Digestion: 2g of the samples were weighed into a kjeldahl flask co11tainiilf¡ o,._ ?
catalyst mixture and antibumping granules. 20ml of concentrated wfphuiu; ac,í4 ._,.

slowly added and placed on a heating mantle. Digestion was carried out for (¡ tiwr, f.i#

contents were colorless. The flask is allowed to cool and the content W!ill tr1:111úern:ds,o *

100ml volumetric flask and the volume was made up to the mark with distilled \l'f'ala.

Distillation: I 0ml of 2% boric acid will be pipetted into a I 00ml conical flask. 4 dRlp6 CIIÍ

screened methyl red indicator was added to the contents. 10ml of the dilute sampie-
taken and transferred into the distillation apparatus followed by 15ml of 40% X.\.CE

(sodium hydroxide) solution. The mixture was distilled for 40 minutes ensuring tllm ?

end of condenser well inside the contents of the receiver.

Titration: the distillate was titrated with 0.2ml HCL to end point. Correct titer'?"-'.! "-'115

obtained by a blank titration.

Calculation

¾N=TV x NA x 0.014 x DF xJ0Q

Weight of sample x ml of sample

Tv = Titrevalue

OJ·= concentration ofHCL (normality of I ICL)

0.014 = nitrogen factor (constant) ,

Zl



.51)-= dilution factor of distilled water (H2o)

100"' constant íl
2 = weight of the sample in gram

f 10"' mill of aliquate

3.3.6 Determination of Carbohydrate

o/o carbohydrate = I 00 - (% ash + % moisture +% crude fiber+ % crude lipid + % crude

protein).

3.4 Qualitative Analysis of Phytochemical Constituent

3.4.1 Test for Alkaloid

The presence of alkaloid was determined as described by Harborne 1999; Trease and

Evans 2000. A portion of the plant powder (5g) was reacted with a few drops of hagers

reagent (1.0 cm3) and another 5g portion was treated with wegners reagent ( I.O cm3)

turbidity or precipitate with either of these reagents was taken as an evidence for the

presence of alkaloids(J-larbone, 1973).

3.4.2 Test for Tannins

Ferric chloride solution 5% ferric chloride solution was added drop by drop 2-3ml of the

extract and the colored produced was noted. Condensed tannins usually give u d11rk ll,l?l\

color; hydrolysable tannins give blue- black color (1-larbon?, 1998, 'l'r?use mid Evnll!l.

J

-
I

d

I

1978).
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I

•,-efMatr&'i"'«<' pl-.-eid in a test tube+ 5ml of water and sharked strongly, iM

_. .... •as fili<J !h-wh that wts for several minutes (Harbone, 1973, Wall, 11, al.,

1954).

3ml aliqu,..-.t of? fit?e.i :mJ t ml of l 0% NaOH sodium hydroxide, if a yellow cot« is

lb? '±-.is ::::,fa.-;nes th.: possible presence of tlavonoid compounds (EL-Olery et,ol.,

!!

3.ci Test for Gly.:o.ide;

5mi of :•r, ¡.;- ,,.:_.¡ ,,.? a.i.:iêd to 5cm' of the extracts in a test tube. The mixture is he.ateJ

in boilz.g ·¡,= b:- 1:::-"c'.?""tes. Cool and neutralize with 10% NaOH, udd 5ml of fchlin¡fi.

solurioc '»?,-¿ ::r . .i ::,e r::ixture was boiled. A brick- red precipitate was obscr\'cd \\hkh

? 1-,., ;x=..:.e ?= ;;)1u;-sides (Harbone, 1973).

3.4..6 Tat fbr (.ardíac f,fycu,ide

ToOlleo!•.-..,..,.,.,,+,, l r·,rr.?, •

hi ·1,,...._,_,«•""-"··"'rr, r, J.J,.,cmcc orncsolutionwcro11d·' I I II.. "l'l 1111c a mved t,.\

llteá !tx r.- mi/\"1?. (Jr i ,,f (;.(1rie fl;S04 wa,q curcfully poured dow11 t II IIu te w11 of the
tube :k. aii. ,.,, ft:,:,'f'I', ? \••mer l,,yer. A reddish hrown ring the i11tc1·1' '

I di
I

ucti II entes lhe l\¼\
aye:, pr?.,.., ?:1\,i,-., glJu.-;i1le (f farh1,ne, 197] ¡.

·
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,._ .- -? ?l Jro.",?l? w I.ho method of HarbonC 1999. 5ml of tho OK? if

.....,t tU :mi ?f;;bl.UNK>f'l:U. ::ml of sulphuric acid was carefully added to form low•

..._ :\ ?:;il ""1•n ..'VilK :it Uk: iuwr tà£e indicate the presence of a steroidal ring.

I"? :mi. .if:ib: ?t "'1ll! JiJdt.-d 2.5ml of fehing's solution A and B. a bluish green

?CIO.! :S!\..""'« Th! =='\! of :;a_p;.)nnin glycosides ( EL-o ley ct al .• 1994).

':'re =x: - -ni:L!tl "'ID ?uai ,,o!c.mc: of 90% ethanol. 2 drops of alcoholic ferric

?i::r'ce 5e,c:.r:un. v,:i;: ? :.., ::'.1e mixtuie. A ,fark green colour indicates the presence of

f';_.S: ?_f -?? :J;lf'it ::-'-? (;1,i? q? ·:i•ak,c:r, with lf>rnl hcnzcnc and 5 I f I

o

!Ú .

'
m O O /Ó lllllll\01\Íl\

ULl'Jt V?.._,, lt"?--li"..:l --_,,P, Y1, li .. !','. _.._n? _,,-. 'de·,1 ,,. rn and the presence oi' .

k

u.i-!'x t< t-.e.i<J!'lmr.,,,,,.-,..1

n p111 ' red, or violet

·''"·"'/, ::.h·:,,,-, ¡¡Vfa•?le? It e p
. .

.'. rt?cncc of unthrnt¡ulnoncs.

llmnell Whl?h



I

:J.$-"'°' Analysis

·t)IIII gbtained was statistically analyzed using descriptive statistics on SPSS statistical

?platform. and values were express as mean± standard deviation of the triplicate

yalucs.
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iate
Composittou·orWater melon and Pumkin? Gil 1 u,_._

Jf?lf#}< ....
I It:?I?
-_z,.

rt Content
111 .. ,·

·"-·· .
-

. ?Protein
II_

, ; _.. •

jt?vabet
A •.•

,,_,?;?Lipid

6.48::1:0.023

2.6±0.07

3.84±0.48

l.24::l:0.002

8.71±0.068

84,25±0.35

"'if-"?-1r
·/·;,:,¡á?,

··t,
Púmp?"f

...-awrMeton and

•

.

165.40±0.S2
J

4.51±0.031

2.24±0.009

1.3±0.026

1.85±0.0256

124.7±0.031

The result of proximate analysis and standard deviation in tabular form
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??. '

'

'

f??i?ts. of qualitative phytochemicals analysis of Water Melon and Pumpkin fruits

t'.i.' r \,:?\•?:1?.
•

•

·};-t? in Table: 1 showed that the water melon contains high amount of saponins.

_ ·/::?ides, cardiac glycosides, flavanolds, saponins and Anthraquines while tannins,·:
........•_.;·-O'·...

• .•

-

'glycoSides,
alkaloids, steroids, balsams and volatile oil are absent which are vital for

_

lu:llth benefit through cells signalling thereby reducing mortality rates observed in people

C)OIISuming high levels of plant base food (Hertog, 1993). While pumpkin contain only

flavanoids, saponins glycosidesand saponins, the other parameters like volatile oil, tanins,

balsam, Anthraquinines, are all absent according to the result obtained.

CHAPTER FIVE
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1
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__ t,Qbtainedit can be stated.that of water melon and pump

,-proximate composition and s_ome phytochemicais, this indica
__

_
.

·•··

·

pumpkin can serve as medicinal purpose for cenain disease eond
•.

'.>,,?
:p?ide energy support for the metabolic activity of the body.

·

r
_.

:··
.

·.·

m?ndations
·;

e finding of this study, the following recommendations are made:
-

-·••-

. ·

thereby,to the proximate and phytochemical contents and of water melon, it is
-

-

-

·

end to be consumed daily.•iecomm
.

d h tochemical content of water
Should be carried proximate an p y

-. further research

melon and pumpkin. .

. .
. should be used to further ascertain

I various storage cond111ons
.

. ::1 ·-

I also recommend t iat

f water melon and pumpkin.
. ate and phytochemical

content o

its effect on prox1m
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