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Aquatic plants produce a variety of compounds of known therapeutic properties and can be utilized as
food and feed. These substances are used for developing new antimicrobial drugs. The present study
deals with three aquatic plants dominant in Warangal district A. P. region Eichhornia crassipes,
Ipomoea aquatica and Nymphaea pubescens were selected. These three aquatic angiosperms were

analysed for their biomolecules and phytochemicals.

Key words: Agquatic angiosperms,
biomolecules, phytochemicals.

INTRODUCTION

The search for new molecules, nowadays has taken a
slightly different route where the science of ethnobotany
and ethno-pharmocognasy are being used as guide to
lead the chemist towards different sources and classes of
compounds. These compounds may derive by primary or
rather secondary metabolism of living organisms. The
secondary metabolites are chemically and taxonomically
extremely diverse compounds with obscure function. An
important part of the natural products from plants,
biomolecules and secondary metabolites usually exhibits
some kind of biological activities. They are widely used in
the human therapy, veterinary, agriculture, scientific
research and in countless other areas.

It is estimated that there are 2, 50,000 to 5, 00,000
species of plants on earth (Boris, 1996) . A relatively
small percentage (1-10%) of these is used as food by
both humans and other animal species. It is possible that
even more are used for medicinal purposes (Moermann,
1996). Most of the molecules are secondary metabolites,
of which at least 12,000 have been isolated and the
number estimated to be less than 10% of the total
(Schultes, 1978). Useful antimicrobial phytochemicals
can be divided into several categories of phenolic and
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polyphenols, quinones, flavones, flavonoids, flavonols,
tannins, coumarins, terpenoids, essential oils, alkaloids,
lectins and polypeptides (Scalbert, 1991; Kumar and
Singh, 1992; Ahmed, 1993; Brantner and Grein, 1994;
Ghoshal et al., 1996).

Aquatic plants have economic and environmental uses,
depending on their natural characteristics. Some are con-
sumed in human diet, while other species have medicinal
values and still other species are good resources of
minerals and vitamins.

Anjana Dewanji (1993) indicated that leaf protein
extracted from unwanted aquatic plants could be used for
food and feed purposes. A large number of phytoche-
micals belonging to several chemical classes have been
shown to have inhibitory effects on all types of microorga-
nisms in vitro (Cowan, 1999). Biologically active com-
pounds present in the medicinal plants have always been
of great interest to scientist working in this field.
Bandarunayake (2002) studied on mangrove plants and
bioactive compound and chemical constituents were
identified which are having medicinal values. Rahman et
al. (2007) revealed that because of rich content of
carbohydrates and proteins in aquatic plants they can be
utiized as food and feed. Example, Alternathera
philoxeroids, Eichhornia crassipes, etc.

The present study was conducted to determine the bio-
molecules, secondary metabolites and phytochemicals of
aguatic plant species.



Table 1. Quantitative screening of biomolecules in three aquatic plants.

Biomolecules E. crassipes I. aquatica N. pubescens
Total chlorophyll(mg/g) 4.34 5.76 5.54
Carotenoids (mg/g) 1.88 2.57 3.11
Proteins (mg/g) 176 312 348
Carbohydrates (mg/g) 195 62.5 165
Lipids (mg/qg) 103 76 100
Total phenols (mg/ml) 440 615 850

MATERIALS AND METHODS
Plant material

Three aquatic plants dominant in this sub-tropical region were col-
lected in Warangal district, A. P. and the taxonomic identities of
these plants were identified at the Department of Botany, Kakatiya
University. Fresh plant material were washed under running tap
water, and dried under shade and then powdered.

Preparation of plant extracts

Dry powdered plant material was used for extraction, 50 gms of
each of the powdered plant material were extracted in a soxhlet
extractor containing 200 ml of methanol. The resulting extracts were
evoparated to make more concentration and it was stored at 4°C for
further investigations.

Determination of biomolecules

Chlorophyll and carotenoids are estimated as suggested by Arnon
(1949). The chlorophyll content can be taken as an index of photo-
synthetic productivity. Carbohydrates are estimated by Anthrone
method (Jermyn, 1975). Proteins by Lowry method (Lowry et al.,
1951). The total lipids as suggested by Folch et al. (1957). Ascorbic
acid was estimated as method suggested by Tiyagi and Kumar
(1994) and Phenols were estimated as method suggested by
Plummer (1993).

Determination of phytochemicals

Chemical tests were carried out on the methanol extract to identify
the constituents utilizing standard methods of analysis (Gibbs et al.,
1974; Jayaraman, 1981)

RESULTS
Quantitative screening of biomolecules

In three aquatic plants the chlorophyll and carotenoids
were estimated (Table 1). The Chlorophyll content in E.
crassipes was 4.34 mg/g and in Ipomoea aquatica it was
5.76 mg/g while in Nymphaea pubescens it was 5.54
mg/g. Carotenoid quantities were less in E. crassipes
(1.88 mg/g) and maximum with N. pubescens (3.11
mg/g)and in |. aquatica the quantity was moderate (2.57
mg/qg).
The protein content minimum recorded in E. crassipes

(176 mg/g) and maximum in N. pubescens (348 mg/qg)
while in I. aquatica it was 312 mg/g. The carbohydrate
content in E. crassipes was 195 mg/g and in |. aquatica
and N. pubescens it was 62.5 mg/g and 165 mg/g
respectively.

The lipid quantities in |. aquatica was 76 mg/g and in E.
crassipes it was 103 mg/g while in N. pubescens it was
100 mg/g. Total phenols were observed in three aquatic
plants. The quantity was minimum in E. crassipes (440
pg/ml) and maximum in N. pubescens (850 pg/ml), while,
in I. aquatica the quantity was moderate (615 pg/ml)

Qualitative screening of phytochemicals

Qualitative screening for the presence of phytochemicals
like tannins, phenols, steroids, flavonoids and saponins
were assayed using the methanolic extracts of the three
plants Table 2.

The biochemical studies revealed that most of the bio-
molecules were present in the three aquatic plants.
Alkaloids, ellagic acid, phenols, steroids, tannins, triter-
penoids, saponins were present in E. crassipes, while,
falvonoids were absent. The biomolecules, alkaloids, ella-
gic acid, phenols, tannins, saponins, falvonoids were pre-
sent in |. aquatica and N. pubescens.

DISCUSSION

Similar to our studies Michael and Nicholas (1998) also
observed the pigments chllorophyll, carotenoids in sub-
merged angiosperms which varied in wide range due to
ecological conditions such as light and temperature.
Gulmira et al. (2006) revealed the differences in photo-
synthetic activity, chlorphyll and carotenoid levels and
chlorophyll parameter in green sun and shade leaves of

Ginkyo biloba and Fagus sylvatica. Nagendra Prasad et
al. (2008) also analysed the protein contents in aquatic
plant, I. aquatica. Imbs and Pham (1995) observed the
lipid composition of ten edibile seeds species from North
Vietnam. Nagendra Prasad (2008) analysed the spectral
data and isolated antioxidant compound from aquatic
plant, I. aquatica. Daniel (1989) determined the poly-
phenols in some Indian vegetables. Jain and Verma
(1981) worked on medicinal plants in the folklore of North-



Table 2. Qualitative screening of phytochemicals in three aquatic plants.

Phytochemicals E. crassipes I. aquatica N. pubescens
Alkaloids + + +
Ellagic acid + + +
Phenols + + +
Steroids + - -
Tannins + + +
Triterpinoids + - -
Saponins + + +
Flavonoids - + +

East Haryana. Chen and Chen (1992) determined the
carotenoids and chlorophylls in water convolvulus by lig-
uid chromatography. Chu et al. (2000) worked on flavor-
noid contents of several vegetables and their antioxidant
activity. Ngamsaeng et al. (2004) revealed that Lemna
minor and Ipomoea aquatica as protein supplements for
ducks. Rehman (2002) reported a triterpenoid from an
aquatic herb Nymphoides cristatum, which was used for
treatment of fever and jaundice. Rahman (2000) reported
the crude extract of Trapa bispinosa possesses the
antimicrobial and cytotoxic acitivty and they reported few
compounds from the extract of T. bispinosa and also
discussed about the antibacterial spectra of the com-
pounds. Attaway and Zaborsky (1993) reported that
marine organisms produce a variety of secondary meta-
bolites, some of which are antibacterial, anti-fungal, anti-
viral and anti HIV. Nagendra Prasad et al. (2008) studied
the phytochemistry of I. aquatica and identified various
biomolecules and medicinally important com-pounds in
this plant. Plants are proving to be an increasingly
valuable reservoir of compounds and extracts of
substantial medicinal merit.
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