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Luffa aegyptica (gourd sponge) belong

Abstract

; to the family curcubitacea. It is a elimbing annual
plant $grown I almost all part of the country as {weed, pot:scssixfgliﬂth mcdlixgml and
nutritional value. The analysis was conducted to extract, identify and compare phytochemical
contents of ll_lft:a aegyptiaca leaves using different solvents, The result shows the presence of
alkaloids, tms, glycosides, cardiae glycosides, saponin glycosides steroids and balsams.
This plant is recommended to be use

: as a potential source of phytochemicals. Further
research is recommended on anti-nutritional and antioxidant properties of luffa aegyptiaca
fruit and seeds. :

vi
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1.0 INTRODUCTION

Phytochemical
Y S generally originated from the plant source are nothing but the

bloacﬂve compoun
Pounds also known as secondary metabolites. There are two types of
met

P poduced i plants viz. Primary metabolites and Secondary metabolites.
Primary metabolites are important for the plants regular metabolism such as growth
and development. Secondary metabolites produced by plants may have little need for
them. These are synthesize in almost all parts of the plant like bark, leaves, stem, root,
flower, fruits, seeds, etc.(Onucha I, er al, 2013) During past several years,
phytochemicals have been used worldwide as the traditional herbal medicine. Because
of this pharmaceutical industries as well as rescarchers put a greater emphasis on the
phytochemical studies. Also these phytochemicals present in the different plant parts
are used up by the local peoples for healing of certain disorders(Ugochukwu S.C., et
al, 2013 ). These are also widely used in the field of agriculture. Secondary
metabolites are economically important in the production of drugs, flavor and
fragrances, dye and pigments, pesticides and food additives. Many of the drugs that
are derived from the secondary metabolites are simple synthetic modifications or

copies of these naturally obtained substances(Hussain et al., 2012).

The utilization of medicines produced from plants is increasing, thus leading to the
e utiliza

ici ts as well as intensive research to
i i i tance of medicinal plan
interest in the use and impor
i ir therapeutic efficacy (M. Hall
ifi i the claimed of their
jentific evidence for

document sci . - |
¢ substance for self defense against microorganism

\
etal.,2005).Plants aré known to ha
medicinal plants aré known to be concentrated in
e

and the active principle of th

t. seed, and fruits among others (Kocharet al., 1981).
root, :

organs such as; leaves, stem,




Herbs are widely useq i Nigeria and ofher P G e e
i T folkloric used of medicinal plants could be

possibly due to the presence of various chemical agents (phytochemicals) which plays

vital protective role against invaded pathogenic microorganism (Renuet al., 2005).
\ The plant “Luffa aegyptigeq commonly known as sponge gourd belongs o the
Curcubitaceace family. It i 5 vigorous climbing annual vine with several lobed
cucumber-like leaves. The frujts were also cucumber-like shape develops at maturing,
i ¢ oot Hiim surrounding a large number of flat blackial seeds. It was
reported to have been originated from India, It is widely distributed in tropics,

subtropics as a cultivated and/or neutralized plant.

In Nigeria, Luffa aegyptiaca is grown in almost parts of the country as weed; and it
have been reported to posses both medicinal and nutritional potential (Stephen et al.,
2003). Based on this fact, this study was designed to investigate and thus report the

phytochemical content and of the leaves-extract of Luffasegyptiaca using different

solvents.

11 STATEMENT OF PROBLEM

Luffa aegyptiaca is reported to have economic value such as medicinal values. The

h is centered on investigating and analyzing the claims made on this plant
researc

ical components responsible for the
know the phytochemica
(leaves). Andalso to

medicinal value of this plant (leave)

12 JUSTIFICATION

(L : i
dertaken 1O justify the claims in order to obtain phytochemical
The research was ufl

nt in fuffa aegyptiacale
od purifier. The active principle found in

aves, like luffa aegyptiace helps in
components that are prese

al blo
curing jaundice and it’s & pheromen

2




L Plant is phytochemicaj s. ici
The medicina value of these phytochemicals is because of

the nce of chemj
Pt emical substances thag produce definite physiologjcal actions on the
human body.

1.3 AIM AND OBJECTIVE

The main aj ,
am of the research ig to extract the phytochemical content of luffa
aegyptiaca.

Objective

The specific objective is;

To identify phytochemical content of Iuffa aegyptiaca using different solvents.
1.4 RESEARCH QUESTIONS

Are there chemical compounds present in luffa aegyptiaca?

Are the phytochemicalcomponents present in the leaves of luffa aegyptiaca?




! 2.0 LITERATURE REVIEW

21 INTRODUCTION 10 GOURD SPONGE(luffa aegyptiaca}

a herb ;
IDAceous annua] climber that naturalized in all kinds of vegetation. It is

dispersed pantropically and subtropxcally to all countries where rainfall is high

which is the hard fibre-vascular network found within the ripe fruit after the
intervening tissue has been rotted away.(Watter al,,2001).The fibre may also have
some potential as a paper-material. ITn Ghana loofahs are used for filtering water and
palm-wine in Gabon to brush clothes and as cleaning squabs in Jebel Marra as well as
scrubbers and sponges for washing. A bitter substance and a saponin have been
isolated from fuffa leaves is used in Guinea on tumours.

The fruit-juice is reported used on the inside of the nose to treat apoplexy and in
Queensland, Australia, unripe fruit have been used as a fish-poison. The pulp of
young fruit may also be applied as a poultice to swellings, etc. (Verger et al, 2002).
The fruit however is eaten in West Africa and is often cultivated for this purpose but

lhﬂy have to be [)i ked young before the fibrous vascular bundles harden and befi
ave b cked

t i = substance chC[OpS towards ripcning. In various countries edible cultivars

he purgin

it i i i = n beer for 12-15
h'ave (o] Togo the whole fruit 1s S[CCPCd n mnea
been select d In £ gul COT!

i i ).
‘hﬂurs to strengthen the fermentation (Gaissere? al., 2008)

ic emulsion is reported usefull

; g or alcoholi !
An aqueou L s An oil is present at about 45-51% weight
e with meat 1 :

as colorless, green, brownish green and dark

y anthelmintic, and the sceds are

saten for this purpos

; il
f the kernel. It is variously describe - e
. the method of extraction, ofa !
t on
' 1ed, perhaps dependen

enough. Luf_ﬁ"a aegyptiacais the source of the commercial loofah or vegetable sponge a




~semi-drying. It i

|
|
i
|

18 edible
and consists of a migture of mainly linoleic, 43%, and oleic
acids, 40%, with smaj
©f amounts of palmitic and steasic acids (Dalziel, ezal,1937). It
0] d
i proposed as a good Substitute for culinary olive oil and has been used in the U.S.A.

in soap-manufacty s
re. The seedcake 1s bitter and toxic and is unfit for cattle-feed, but

by virtue of beij s e
y eing rich in nitrogenous matter. 41%, and phosphorus, 1.8% could be

used in agricul oE A
gricultural fertilizers, Glycosides are present and a bitter probably identical

with cucurbitacin B,

The leaves have medicinal uses: in Gaban to promote healing of wounds in Congo in
a plaster to maturate abscesses and to kill filaria in § Africa a leaf-infusion is taken by
the Zulu for stomach-ache in Tanganyika leaf-sap is added to a a root-decoction to
prevent abortion, a surprising application considering that the root is a drastic purge
even in minute quantity (Oliver et al.,2009). A haemolyticsaponin, as in the fruit of
wild forms, is present and also a trace of alkaloid (Bouquet et af., 2011).

A root-preparation is said in Gabon to be an effective remedy for cancer of the nose
(Sillanseral.,2006).If the fruits are scarified before normal harvesting and the plant has
an incision in the stem about 25 c¢m above the ground, a clear liquid is expressed

which in Japan is held to have medicinal value for respiratory discases (Ingram

etal.,2012).

2.L1 Morphology of Iuffaaegyptiaca
" il.) i ber family grown for its
j JL) is a plant from the cucum
Luffa (Luffa aegyptiaca Mi
I countries. It is an annual climbing or trailing

" multipurpose fruit in many tropica
w to 2 length of 15 m. The luffa fruit is a cylindrical,

‘herbaceous species that can g0
20-50 cm long X 6-10 cm broad, with has a

i sule,
i and dehiscent cap
siform, smooth, pigan-Dakoeral-, 2011; eFloras, 2014). The leaves are
ocarp (Achigall-

har istic fibrous meS
haracteri: Japate and dark green- sy

he seeds are numerous, dull

9 -27 ¢l
alternate, large (6-25 cm * &




- black, elliptic-ovoid, 1012 my 1o
ng X 6-8 mm bmad The b
- The Luffa genus encompasses 7

spacies among whi
ich  twg are domcsﬁgged;Luﬂh aegyptiaca and Luffa

acutangula (Joshi ef al., 2004)

2.1.2Ecology

Luﬂa ae, ptiaca may be CO on abandoned lﬂnd,
8y, mmon as a SpOﬂta]]ﬁDuS plant .
fallo g ps Unl ike
W CI'OP and on galba (] ]lEa B li many other cucurbits it EIOws wel ;

tropical low
P lands. 1t prefers Seasonal climates because dry-season planting is more

successful tha; 2 :
T Wet-season planting, In Africa it thrives in the dry forest or moist

savanna area, around 8-10°N. OQutside these latitudes, too much rain or excessive
dryness often affect the development of the fruits. In humid areas growth is directed
towards the production of leaf biomass, whereas under dry conditions the energy is
directed towards abundant flowering. Too much heavy rainfall during flowering and

fruiting leads to fruit rot. Frost is not tolerated. Luffz aegyptiaca prefers a well-

drained soil with a high organic matter content and a pH of 6.5-7.5.

21.3Pharmacological Activities of luffa aegyptiaca

Plant is bitter tonic, emetic, divretic and purgative and useful in asthma, skin diseases

and splenic enlargement. It is used internally for rheumatism, backache, internal

hemorrhage, chest pains as well as hemorrhoids. Young fruit can be eaten raw like
" cucumber or cooked like squash, while the young leaves, shoots, flower buds, as well

ghtly steamed. The seeds can be roasted as a

as the flowers can be eaten after being 1i
snack I oduce oi Exie nal Y. it is used for shinglc and boils. The dried
- 1 5 S
. OF prﬂssed to pr |
fI!.'ll[ f ed as ab[asi\le Spﬂl"lgﬁs in Skl‘n care, 10 remove dead skin and to
it fibers are us
11 The fl'l-lltS are ﬂﬂ[he

galaCfagﬂgue and are useful in fever,

|mentic, carminative, laxative,

 stimulate the circulatio
ectorant, tonic and
and leprosy- The vine is

ﬂepurativc, emollient, ¢XP most commonly

Fiog m th
i %philis tumors, bronchitis; splenopathy




jaundice. Pharmacological actions of Luffa aeg
2.1.3.1.1 Anti-inflammatory:

Anti-inflammation intraperitoneal administration of wate
inhibited carrageen an induced plantar edema in rats. P Mut
out phytochemical screening and Anti inflammatory, Bronchoditor
activities of the seeds of luffa cylindrical and concluded all the extr

presence of sugar, protein, alkaloids, flavonoids, sterols and glycosid

constituents. Cu-1 is oil has shown more unsaturation and less acid valuﬁ

been hydrolyzed and the resulting free fatty acids have been wv:rg

respective methyl esters for separation on GLC. CU-2 this is the U

fraction of the oil. The sterols or related compounds are present in this i

chemical and sl.)ectral data suggests. This showed very high antifungal and sa_

antibacterial activity. CU-3 has significant anti-inflammatory activity. CU—4 Shutwgd

bronchodilator activity (Zhanget al., 1995)

2.1 3.1,2Antl-fungus

facylin inhibited M

hidocola and fusarii:-moxyspomni |
- In vitro,luf i

ycosphaerel]aarac

- (Parkashet al, 2002)




reduced spontaneous activities, and.

(Muthumaniet al.,2010)

2131  Anti-mycordial

administration of water decoction of sigualuo lowered ‘
electrocardiogram, inhibited the decrease of hearth rate,
serum lactate dehydrogenase level and mycocardialmalond

enhanced the activity of myocardial superoxide dismutase.

2132 Anti-hyper triglyceride

in a hypertriglyceridema rat model, oral administration of wa

sigualuo decreased serum cholesterol and triglyceride levals},

density ﬁpoptroein-cholestml, and reduced the body weight.

2133 Immuno-stimulation .
Oraladnﬁnigtration of the petrolcumemerfraction of the ethanol extracts of fr

Jeaves and stems potentiated the cytophagic action and acid phosphatase act
of pe itoneal macrophages in mice. In vitro, 3-0B-D glucopyranosyim;{sﬁﬁic acid
) 11 .

L i he production of interleukin-1 and tum

( -+ in the leaf ) enhanced ! and

( contained in .

and the production of interleukir

a in mouse thymocyies

neurosis factor-

ouse splenic cells:




2.1.3.5

2.13.6

mice, Arthus reaction in mice, and s

hypersensitivity in mice

Anti-asthma
anti-tussive and expectorant effects oral and intrape
water decoction and ethanoi extracts of sigualo suppressed
aerosol-induced cough in mice, and increased the r-e_spir!-lﬂ
excretion in mice. In guinea pigs, intraperitioneal admin

decoction of sigualuo inhibited histamine induced asthma.

Miscellaneous

sigualuo had anti-acute hepatic injury, cardiac stimulatios

inhibitory, and anti-human immunodeficiency virus actions. Oral ac

of proteins isolated from the seeds exhibited anti-reproductive prop ;
uffin S had ribosomeinactivating  protein-

Luffin P1 inhibited trypsin. L

: ini i of 3-0-B-D glucopyranosly-
activity. Intracerebroventricular administration glucopy sty
overy from cerebral ischemia induced behavioral

s i ed the rec
maslinic acid promot Ui ol

disorders in rats.




W farther that those attributeq m | ;
al., 1999). They protect plants from dise;ase.- and
color, aroma and flavor. These compounds are known

and have biological properties such as antioxidant
modulation of detoxification enzymes, stimulation of the immu
platelct aggregation and modulation of hormone metabolism :

(Mathai, 2000).

 such as in the roots, stems, leaves, flowers, fruits or seeds (Costa, e

Phytochemicals, particularly the pigment molecules, are often concentrats

ter layers of the various plants tissues (King and Young, 1999). There

wn Phytochemicals. It is well known tha

n thousands known and many unkno

ants produce these chemicals 10 protect (hemselves, but recent resear
honstrate that many Phytochemicals can also protect human against diseases :
asinga 2003} Phytochemicals are pot essential putrients and are not required by
e L ] : :
ining li i ties to prevent or o fi
life, but have important proper :

uman body for sustaining 1€, s
I : benefits suggest 2 possible &
i Many of these e

common diseases. ‘
sreatment of disease, because of

[‘ emlcals in the prevention and ‘
| 4 to reveal the beneficial he

esearchers have been perform®

10



volatile oils. They are among the most widespread and chemicall
‘patural products. They are flammable unsaturated hydrocarbons,

form commonly found in essential oils, resin or oleoresins (Firn, 201

includes hydrocarbons of plant origin of general formula (C5H8) and are
mono-, di-, tri- and sesquiterpenoids depending on the pumber of

“Emamples of commonly important Monoterpenes include terpinen-4-0 :

phol, eugenol and menthol. Diterpenes are classically considered to be T

include steroids, sterols and cardiac glycosides with anti- ip

dative, insecticidal or cytotoxic activity. Sesquiterpenes like monoterpene
tive, l

components of many essential olis(Martinez et al., 2008).Terpencids form the

O ] i

sess interesting biological activities.

t COmpoundS. TthB pla-ﬂt prOdUCtS pOS |

. in anti- nsec i- g aﬂd antl- ial P opcnies (SOfOWO]a Iggg)
(ﬂll’]la. I. i t ant fun, al ntl bacteria T )
‘ i

derived from Saponariavaccafia (Quillajasaponaria); a
o oonin ig derive |
T 7 ins therefore
ins and was 01¢ gsed as soap. Saponins W
s in sapont

drolysis, an &
. vior in water i.e they produce foann. On hydroly’
> pehavior 11 ater, : i

called sapogeni™

Thers are W0 FESS.

, which is

11



223

compounds
compo in which, 3 sugar molecule is combi mﬂl

" alkaloids exist in large PO

miﬂal twi aﬂﬂ m ‘ i
j Ihctﬂ are 0 mﬂlor mps of SW - ‘
and tntelpene sapumns S‘dponms are md . !
M as w

aglycone. Saponins are solube in water and insoluble i

hydrolysis they give aglycones. Saponins are extremely po

heamolysis of blood and are known to cause cattle
2007).3aponin is also used in the manufacture of shampoos, ins
drug preparations and in synthesis of steroid hormones (Okwuet al.,
saponins are toxic, but researches have recently shown that consumptian-:-
by human beings may be beneficial in reducing heart disease (by binding of
with plasma membrane and cholesterol). The presence of steroidal saponins
develop resistance to viral diseases. (Finar et al,, 1989) reported that, saponins b
expectorant action which is very useful in the management of upper respiratory :

inflammation. So these plants may be used to treat various ailments.

Alkaloids

These are the most important among the secondary metabolites, they comprises the

secondary substances of which over 2000 are known (Godwin

largest single class of

i derived from plants. In nature

) basic compounds that are :
‘and Mercer, 2009). They are

‘ portions in the seeds and roots of plants and often in

acids (Madzigae! 4l., 2010). Tt contains one or more

The compounds have basic properties

combination with vegetable

terocyclic rings)-

: ina he
ms (usually in 2

‘ogen ato ( il ed litmus paper blue. In fact, one or more . i

s ction, U At

are alkaline in T6% i o 9° or 3° amines

ot in an alkaloid: ypically a8 1% 2° 918 (A

¢ are prese

gen atoms tha s considerably,

i e of basicity varie
basicity of the alkaloid- The degre!
bute to the bas!

ce and locaﬁon of the.
g, and presen :
e molecul y

12



@d&ug& et al. 2006). Alkaloids are heterogeneous group of
@pm more nitrogen atom in acyclic system. The following are
: alkaloids:
Codeine: this is widely used in the production of cough expectorant.
ressing the cough centre in the medulla oblongata.

‘Morphine: this can be used in the treatment of terminal cancer, and it car

d to help to relieve severe pains at post operation discomfort, it can alst

aesthetic.

Hernine: this can be used as a more potent analgesic than morphine wh

‘an anti-tussive agent. jv. Reserpine: this can be used as anti—hypeﬁcﬁsli',.

Otherapeﬁtic analgesic (Edeogaef al.,2006).

!

ibe a group of compounds in some plants which can an®

i a term used 10 descr -
colourless and non crystalline
animal skin f© produce Jeather. They are e
) ;dely distributed in plant flora. They
nds (Trease and Evans, 1989). They are Wi . e
- i i ble in wate
ds of high molecular weight. Tannins are solu ¢
olic compounds 0 i
. he root, Ste park and outer Jayers of plant tISSU€
y in the 1004 2
and aré found 11 ‘ i
: . cidic reaction is attributed 0 the presence 0
= and the @
ction, d ¢

13



Wm colloidal solutions in water and precipi
‘ -.Emups are usually recognized; hydmlys_ab'lg'-
Hydrolysable tannins, upon hydrolysis, produce gallic ac
are called gallotannins or egallitannins. On heating, they f
Common examples of hydrolysable tannins include theaflavins (fro: !
genistein and glycitein (Karet al,, 2007).Tannins rich medicinal plani

T i ;
healing agents in a number of diseases. Tannins were also report'c”&

demonstrated activity against bacteria.

12.5Flavonoids
are important group of polyphenols widely distributed among the plant
e of more than one benzene ring (a range of C15 aro

Smlc‘l'llrally they are mad

pounds) anjd numerous reports support their use as anti-oxidants ot free
engers (Kar, 2007). The compounds are derived from parent compounds kﬂqﬁn- j
flavans. Over four thousand flavonoids are known to exist as pigments in higher
o compounds generally distributed throughout 1hel‘

ids are 15 carbo:
been referred to as nature’'s

nts. Flavono
‘ 1991). Flavonoids Diave

kingdom (Harboume,
: perimental evidence of their

modifiers pecause of sirong X

£y the bo dy «graction 10 allergies, virus and carcinogens. More
Y i
on the basis Df.‘ |

gical response

rent ability tO mod
o classes

group them int
11 as individual physu:al and chemical Charﬂctensncs
as We

o be synthesized by planis it

research bas enabled scientists 10

protec'tive fupctions "
orte!
: olecu'les Flavonoids have been rep
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I

ai model school in gusauzamfara stateand taken ta Bia

University Gusau for analysis.

paration

for a period of two days, the dry leaves were grinded using m

_The powder was soaked with solvents, The solvent of extraction was

contact with the plant material for 24 hours. The extract wasfilte:

yzed for the presence Of flavonoids, tannins, Saf

saponin glycoside, balsams an

es, alkaloids, cardiac glycosides, steroids,
£




pounds (EL-Oleyiet al, 1994, }

-
ANINS. «
P

oride solution 5% ferric chloride solution was

nd the colour produced is noted. Condensed tannins

of the extract was placed in a test tube + Sml of water and sharke

e tube will be filled froth that lasts for several minutes. (Harb

al., 1954).

Glycosides .
of 50% H,S04 is added to Sem” of the extracts {0 a test tube. The mix
Cool and neutralize with 10% NaOH, ac

minute.
oiled. A brick-red precipitate i

boiling water for 15
and the mixture is b

o’s solution is added
Harbone, (1973).

hich indicate the presence of glycosides
aloids

{ is stirred with 2ml of 10% aquences hydmchlunc acid. 1
of each extrac is sti

h a few droP

maye




form a lower layer. A reddish b@

cardiac glycoside.

ids

Saponin glycosides

1 of the extract was added 2.5ml of Fehling’s solution A and B. abh

showed the presence of saponin glycosides EL-Oley et al, (1994)

was mixed with equal volume of 90% ethanol. 2 drops 5% of al
oride solution was added to the mixture. A dark green colour indicates he

‘balsams EL-Oley €t al, (1994)-

thraguines /
1 was shaken With 3001 benzene, 06 3! of 10% amat
h plant extrac : v

.« shaken and the presence of a pink, red of violet
xture 18

3 e mi B
o e esence of anthraquinOnes

poniacel (0we) P




t solvents (Aqueous, methano} and chl

chloroform but moderately present in mef

d chloroform. Balsams were absent in aqueous, slightly present in me

ely present in chloroform. Lastly, Anthraquinine was absent in all t

jeous, methanol and chloroform).
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