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ABSTRACT

This study aimed at evaluating the proximate composition and phytochemical constituents of water
lettuce (Pistia stratiotes). Water lettuce (Pistia stratiotes) was harvested, cleaned and oven dried and

grinded. 100 grams sample of the powdered wh
subjected to proximate and phytochemical analys
content, ash, crude protein (CP), ether extract (EE),
have the following values expressed as of 100g
respectively, while the phytochemical screened s

ole water lettuce (leaves, stem and roots) was
is. The results obtained showed that moisture
crude fiber (CF), and nitrogen free extract (NFE)
rams (15.21, 39.9, 14.1, 2.05, 2.37 and 26.36 %)
howed (saponins, steroids, cardiac glycosides and

flavonoides) are positively present (+) while (tannins, anthraquinone, alkaloids and terpenes) where
negative (-). It was concluded that water lettuce can be utilized as a phytobiotic additive in poultry

diets.

Keywords: Water lettuce (Pistia stratiotes), proximate composition, phytochemical, phytobiotic

additive.

INTRODUCTION

The search for phytobiotic materials required as
substitute to antibiotics in the poultry feed
industry is fast gaining attention. Water lettuce
(P. stratiotes) has been reported to serve as feeds
for fish, pigs and some ruminant animals
(Parsons and Cuthbertson, 2001). The choice of
this water plant and its utilization in both human
and some animals feeding is informed by its
nutritional and medicinal attributes.

Water lettuce (Pistia stratiotes or P. stratiotes) is
a perennial monocotyledonous aquatic plant that
propagates naturally and through culturing by
human. P. stratiotes is a free-floating,
stoloniferous plant with sessile leaves in rosettes
(Chadha, 1998). Water lettuce belongs to the
Kingdom: Plantae, Phylum: Spermatophyta,
Subphylum: Angiospermae, Class:
Monocotyledonae, Order:  Arales, Family:
Araceae, Genus: Pistia and Species: P. stratiotes.
It is mostly found in stagnant water ways of
tropics and subtropical areas. However, scattered
ephemeral populations have been reported in
cold climate regions (Dray and Center, 2002). It
is presently use by local herbal practitioners for
the treatment of liver cirrhosis in the Northern

part of Nigeria. The plant was reported to have
antifungal properties and antidermatophytic
activity (Premkumar and Shyamsundar, 2005).
The oil extract is used in the treatment of worm
infestations, tuberculosis, asthma and dysentery
and is applied externally to treat skin diseases,
inflammation, piles, ulcers, syphilitic infections
and burns (Kirtikar and Basu, 2002). A large
number of medicinal properties are attributed to
the plant, particularly the leaves. The plant is
considered  antiseptic, antitubercular, and
antidysentric as well as an anodyne for eyewash
in many African countries. Other medicinal
benefits includes the Juice extract, ash content
that are variously used in the treatment of fungal
and other bacterial infections like ringworm,
eczema, leprosy, ulcers, piles, and syphilis
(Kirtika and Basu, 2001).

This research therefore aims at evaluating the
proximate and phytochemical composition of
whole plant with the view of assessing its
potential for utilization as a phytobiotic in
poultry nutrition.
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MATERIALS AND METHODS

Harvesting of Water lettuce: The water lettuce
was harvested from the research ponds of the
Fisheries Department by hand picking at the
Nassarawa State University, Shabu, Lafia
Campus. The plant was identified using Voucher
specimen for reference.

Processing Method: The harvested whole plant
(leaves, stem and roots of P.stratiotes) was
cleaned with distilled water and then placed in a
sterilized sample bottle and was taken to the
Animal Science Laboratory, Nassarawa State
University, Keffi, Shabu, Lafia Campus where it
was oven dried at the temperature of 100°C for
24hours. The oven-dried water lettuce was then
grinded to powdered form before it was used for
the various analyses.

Analytical Methods

Proximate analysis: The powdered samples was
analyzed for moisture, crude protein, ether
extract, crude fibre and total ash using the
standard methods (AOAC, 2000) while nitrogen
free extract (NFE) was determined by difference.
Phytochemical screening:  Phytochemical
examination of the oven dried and grinded
samples was carried out using the standard
methods (Sofowora, 1993; Trease and Evans,
1989; and Harbone, 1973) adopted by Ari et al.
(2014) at the Biochemistry Division, National
Veterinary Research Institute, VOM, Jos, Plateau
State.

RESULTS AND DISCUSSION

Proximate Composition: The result of
proximate analysis is presented in Table 1. The
result indicates a moisture and ash content of
15.21% and 39.90% respectively. The moisture
content of P. stratiotes is low, this indicates that
their shelf life will be long and also implies a
great economic importance since moisture
content is associated with increase in microbial
activities during storage (Abdullahi, 2002). The
moisture content was higher than that of water
lettuce root and stems reported by Wasagu et al,
2013. The ash content is higher than that of the
leaves and lower than the roots as reported by
Wasagu ef al. (2013). The high ash content is an
indication of mineral contents (Oyeleke, 1984).
The crude protein (CP) content is 14.11%. It is
far higher than the crude protein content reported
by Wasagu et al. (2013) for leaves and roots,

Nonetheless, it is worthy to mention that the
crude protein content of plants may vary
considerably between species and cultivars of
species, and that such variations depend on
various factors such as climate, water bodies in
which the plants and other adaptive factors under
which the plant was grown, as well as maturity at
harvest and length of time for which the sample
has been stored (Heiman, 1980).The crude
protein content is an indication that water lettuce
is capable of contributing to protein content
when incorporated in a diet. The ether extract
(EE) content is 2.05%. It’s slightly lower than
that of the leaves and slightly higher than that of
the roots reported by Wasagu er al. (2013). The
crude lipid is also low compared to the reported
values (8.3 — 27%) in some vegetables consumed
in Nigeria and Republic of Niger (Senna et al.,
1998). Values of similar range have been
reported for other plant species, proving that P,
Stratioles is a poor source of lipid. Thus, it is
health wise to reduce fat consumption to avoid
obesity, heart diseases and other related
problems. The crude fibre content is 2.37%. The
fibre content was lower than the reported values
for milk weed (Hassan er al., 2007). The crude
fiber content of the whole plant is also lower
than that of the leaves and roots reported by
Wasagu er al. (2013). The d isparity may be due
to the fact that stem also constitute an integral
part of the whole plant. High fiber foods
however, support bowel regularity, help maintain
normal cholesterol levels and blood sugar levels,
reduce constipation and also use for prevention
of heart disease and certain types of cancer
(WHO 2008). Carbohydrate content estimated as
nitrogen free extract (NFE) was 26.36%, this is
however expected to vary with levels of maturity
as maturing plants store very little carbohydrate
(Osagie, 1992). The result obtained for NFE in
the whole plant is lower than what was observed
in the case of the leaves and roots as reported by
Wasagu er al. (2013).

Phytochemical screening: The result of
phytochemical screening of water lettuce (Pistia
Stratiotes) is presented in table 2. The result
shows negative tannin, anthraquinone, alkaloids
and terpenes content, while saponins, steroids,
cardiac glycoside and flavonoides are positive.
Belmar er al. (1999) reported that saponin can
alter cell wall permeability and cause a toxic
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effect when consumed by an animal. Saponin
was also reported to affects feed utilization,
absorption and digestion in chicken (Jenkins and
Atwal, 1994). Some plant saponins (e.g. from oat
and spinach) may enhance nutrient absorption
and aid in animal digestion. However, saponins
are often bitter to taste, and so can reduce plant
palatability (e.g., in livestock feeds), or even
imbue them with life-threatening animal toxicity
(Foerster, 2006) while other saponins are toxic to
cold-blooded organisms and insects at particular
concentrations. Further research is therefore
needed to define the roles of these natural
products in their host organisms (Foerster
Hartmut, 2006) especially monogastic animals
like poultry in order derive maximum benefits as
phytobiotics and prebiotics additives in immune
responses and nutrient utilization by poultry. It is
important to note that cyanogenic glycosides
found in this plant is a precursor for Hydrogen
Cyanide which can cause respiratory failure and
dysfunction of the nervous system (D’Mello,
2000)

CONCLUSION

The present study shows that, Pistia stratiotes
contains some high level of antioxidants that
might have positive effects on the physiology of
poultry while the anti nutrient content of this
plant is also noted. Therefore, studies on its
utilization in poultry diets are recommended to

further determine their effects on gross
performance of poultry.
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_Table 1. . Comparative Pr oximate Composition of water lettuce

Parameters Leaves (%)* Roots (%)*
Moisture content 450 4.50

Ash 35.20 44.50
Crude protein 6.96 3.18

Ether extract 2.0 1.83

Crude fiber 17.50 20.50

NFE 38.21 30.00

W Wmngu etal. (2 (20[3) ). ** An‘llg zed results

Table 2. Phytochemical profile of whole water lettuce (P. stratiotes)

26.36

Wholgnlant (Yo)**
15.21
39.9
14.11
2.05
237

PARAMETERS AQUEOUS
Tannins -ve
Anthraquinone -ve
Alkaloids -ve
Terpenes -ve
Saponins rve
Steriodes Fve
Cardiac glycoside kve
IFlavonoides L Fve

—ve means negative, +ve means positive
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