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Abstract: The nutritional and anti-nutritional potentials of leaves of Diplazium summattii (Nyama idim)
was carried out in this study. Results of proximate analysis showed that the leaves contained
moisture(81.01±0.12%DM),crudefat(4.00±0.11%DM),fibre (0.60±0.21%DM), ash (10.20±0.13% DM,
protein (9.50±0.12%DM) and carbohydrate (73.45±0.11%DM). The moisture and carbohydrate contents
showed increased levels compared other proximate parameters. The proximate composition results of the
leaves of Diplazium summattii (Nyama idim) suggests that the leaves could be a good source of nutrients
especially for human diet when supplemented so as to meet the daily dietary allowance. Pytochemical
profile showed presence of alkaloids, flavonoids, polyphenols, saponins, tannin, phobatanins and reducing
sugars in leaves of Diplazium summattii. The presence of flavonoids in leaves extract indicated possible
antioxidant properties of this leafy vegetable. Anti-nutritional contents of the leaves of Diplazium
summattii were very low especially the hydrocyanide and phytate levels. Elemental composition of leaves
of Diplazium summattii showed increases in levels of sodium, phosphorus and calcium while levels of
zinc, copper and manganese were very low in samples analyzed.
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INTRODUCTION

Leafy vegetables are also referred to as green
vegetable. They are plant leaves consumed as
vegetables and sometimes accompanied by the tender
petioles and shoots[22].In the literature, there are
considerable information on the nutritive and anti-
nutritive composition of most cultivated leaves[16,17,8],
however,scanty/little information is available on the
proximate composition of lesser vegetables. The few
documented information revealed that these lesser
vegetables contain appreciable amounts of bioactive
compounds and thus may serve as important sources of
minerals, vitamins, certain hormones precursors in
addition to protein and energy[5].

Nigeria is blessed with abundant supply of both
cultivated and non cultivated leafy vegetables that
grows seasonally. Diplazium summattii is found in the
rural areas and is amongst the leafy vegetables
consumed in Nigeria. The plant is a fern that grows
wild on the bank of streams and rivers. The edible
plants are the young pinnae and crosiers that are used
as ingredients for preparation of soup.D.summattii is
commonly called “Nyama idim”which literally means
‘the shining brightness’ of the stream in Ibibio
language of Akwa Ibom state of Nigeria.The various

parts of the leaves of D.Summattii are consumed by
various people throughout the world[10].The plant is
used in the control of diarrohoea by the rural
dwellers[3]. Despite the great nutritional value and
physiological importance of D.Summattii leaves,very
little  information has been documented in the
literature. The purpose of this present study is to
analyse D.Summattii leaves with a view of assessing its
nutritional, anti-nutritional and antioxidant potentials

MATERIALS AND METHODS

Collection and Preparation of Samples: Leaves of
D.Summattii were harvested from the forest zone in
Akpabuyo local government area of Cross River
State.The samples were identified and authenticated by
Dr M.Eko (Botanist) from the department of Botany,
University of Calabar, Nigeria. A voucher number
BOT1120 was opened and kept in the herbarium. Fresh
leaves of D.Summmattii were plucked from the plant
stalk, rinsed in clean water and shade dried to a
constant weight. The dried samples were ground into
fine powdery material using an electric blender. The
powdered samples was stored in an air tight plastic
container and kept at 40C in a refrigerator until
required for analyses.
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Apparatus and Reagents: A pye-unicam atomic
absorption spectrophotometer with acetyelene flame was
used to analyse calcium, magnesium, manganese, zinc,
iron and copper as described by[1]. Sodium and
potassium were determined by flame photometer
(Gallenkamp) as described by[24]. Erlich concentrated
volumetric solution was used as standard metallic ions
for calibration. All reagents used were of analytical
grade and the water used was double distilled.

Proximate Analysis: Proximate analysis was carried
out at in all the samples treated. Moisture, ash, ether
extract (EE),crude fibre(CF) and crude protein were
determined by method of[1].The crude protein content
was then calculated by multiplying the nitrogen content
by 6,25. All determinations were done in triplicate.

Toxicant Analyses: Hydrocyanic acid (HCN) was
estimated by the alkaline titration method of[2]. Oxalate
was determined by the method of[6] while phytic acid
was extracted using 37% trichloroacetic acid. The
extract were prepared according to the method
described by[25]. The absorbance was read at 480nm
while the phytic acid was calculated by employing the
method of[19]. On the basis that six atoms of
phosphorus are contained in one molecule of phytic
acid giving a 1:3:55 phosphorus: phytic acid molecule
ratio (phytic acid=C6H18O24P6).

Mineral Elements Analysis: The mineral elements
were determined by first wet-ashing the D.Summattii
leaves[1]. Sodium and potassium were determined by
flame photometry (Gallenkamp). Calcium, manganese,
iron, phosphorus and copper were determined by
atomic absorption spectrophotometry (Pye-unicam).

Phytochemical Screening: Phytochemical screening for
the presence of saponins, alkaloids, flavonoids, tannins,
an th rano ids ,  ph loba tann ins ,  po lypheno l s ,
anthraquinones, reducing sugar and cardiac glycosides
were carried out according to the methods described
by[9,20].

RESULTS AND DISCUSSIONS

Results: Table 1 shows the result of proximate
composition of the leaves of D.Summattii.These include
those of moisture, ash, fibre, protein, fat and
carbohydrate. The leaves of D.Summattii had
81.00±0.12% wet weight of moisture w/w, the
percentage of crude protein was 9.50±0.12%.The crude
fibre content of the leaves was 4.11±0.1.11% DM.The
ash content of D.Summattii was 10.20±0.13%DM.The
carbohydrates content showed 75.45±0.0.11%DM which
was relatively high.

Table 1: Proximate composition of leaves of Diplazium summattii
(%DM)

Nutrient Composition
Moisture 81.00±0.12
Crude protein 9.50±0.12
Fat 2.84±0.13
Ash 10.20±0.13
Fibre 4.61±0.11
Carbohydrate 73.45±0.11
Values = mean±standard deviation of triplicate determination

Table 2 shows result of anti-nutrient composition
of D.Summattii with soluble oxalate, hydrocyanide and
phytic acid values of 28.20±0.11, 1.80±0.12 and
1.27±1.01 respectively.Levels of hydrocyanide and
phytate were very low while the soluble oxalate value
was relatively high.

Table 2: Anti-nutrient composition of the leaves of Diplazium
summattii (mg/100g DM)

Anti-nutrient Composition
Soluble oxalate 28.20±0.11
Hydrocyanide 1.80±0.12
Phytic acid 1.27±1.01
Values = mean±standard deviation of triplicate determination

Table 3 shows the mineral elements composition
of D.Summattii ranging from 2.60±0.12 mg/100g DM
for manganese, 950.01±0.12 mg/100g DM for
potassium.

Table 3: Mineral element composition of the leaves of Diplazium
summattii (mg/100g DM)

Mineral elements Composition
Potassium 9.50±0.12
Sodium 480.02±0.11
Calcium 170.03±0.01
Phosphorus 69.02±0.13
Iron 48.01±0.20
Copper 3.30±0.01
Zinc 3.42±0.11
Manganese 2.60±0.12
Values = mean ±standard deviation of triplicate determination

Results of the phytochemical screening (see Table
4) revealed the presence of cardiac glycosides,
saponins, tannins, flavonoids, polyphenols, reducing
sugars, alkaloids and phlobatanins while anthranoids
and anthraquinones were absent in both ethanolic and
aqueous extracts of D.Summattii leaves.

Discussions: This study was carried out to justify the
potentials of the leaves of D.Summattii for its
nutritional and probable medicinal relevance.The
moisture content of the leaves was very high,the result
obtained compares with 82.22% moisture reported for
Boerhavia diffusa leaves[22]. The moisture content of
food is used as a measure of stability and susceptibility
to microbial contamination[23]. The crude protein
content  of  D.Summattii  was  found to be relatively
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Table 4: Phytochemical screening of extract of D.Summattii leaves
Phytochemical Ethanolic extract Aqueous extract
Alkaloids + +
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Cardiac glycosides ++ +
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Saponins ++ +
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Tannins + +
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Flavonoids ++ +
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Polyphenols + +
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Reducing sugars ++ +
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Phlobatannins + +
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Anthraquinoids - -
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Anthranoids - -
Note:
++, present in reproducible quantity
+, present in small quantity
-, absent

higher than the 6.56% reported for chromolaenae
odorata leaves[11]. The daily protein requirement for
children and adults are 23-36g and 44-56g
respectively[4]. The crude fat content for D.Summattii
was greater than the 9.50% reported  by Bassey et al.,
2001. The  ash content of D.Summattii leaves was
higher than those of Tridex procumbens linn[12].

The knowledge of the ash content gives an
indication of the mineral composition of the leaves.
The crude fibre content of 4.01±0.11%DM was higher
than the values reported for Boerhavia difusa,
Commelina nudiflora  and Tridax procumbens linn
leaves. The carbohydrate content was greater than those
reported for Boehavia diffusa and commelina nudiflora
leaves[22] and Chromolaena odorata leaves[11]. The
phytate levels in the leaves 1.27±0.01 mg/100gDM was
lower than 2.60±0.15mg/100g DM reported by[21] for
ocimum basillicum. 

The knowledge of phytate levels in food is
necessary because high concentration can cause adverse
effect on digestibility[14]. The hydocyanide levels in the
leaves (1.80±1.12 mg/100g DM) was much lower than
the 36mg/100g DM considered to be lethal to man.
The soluble oxalate was moderately high but lower
than 67.83±3.18 mg/100g DM reported by[21] for
Gnetum africanum leaves. The value may not likely
pose any toxicity problem to man since it is below the
toxic levels of 2.5 g oxalate[13]. Oxalate consumption
can cause corrosive gastroenteritis, shock, convulsive
symptoms, low plasma and renal damage[7]. Oxalate,
phytate and hydrocyanide in foods are anti-nutritional
factors which are known to affect the complete
absorption of many minerals in the body[17].

 Results of minerals composition (table 3) clearly
indicates that Diplazium summattii leaves constitute a
rich source of mineral elements although the
bioavailability of these elements has to be established.
The elemental composition showed increased levels in
potassium, sodium, calcium, phosphorus, iron and low
levels of zinc, copper and manganese. These values are
comparable to values reported in literature[3,22,12]. The
phytochemical screening of the leaves of Diplazium
summattii showed the presence of alkaloids, cardiac
glycosides, saponins, tannins, flavonoids, polyphenols,
reducing sugars and phlobatannins(table 4). [12]

investigated the phytochemical composition of the
leaves of Tridax procumbens linn which showed
presence of alkaloids, flavonoids, saponins and tannins.
[15] reported the presence of tannins and saponins in the
fruit of Trichosanthes auguina. Diplazium summattii
leaves is rich in bioactive compounds which are known
to have anti-microbial activity as well as other
physiological activity[18].

Conclusion: Diplazium summattii leaves contain high
levels of protein, ash and carbohydrate, however, other
proximate composition parameters such as crude fibre
and fat were low. The elemental composition showed
increased levels in potassium, sodium, calcium,
phosphorus and iron while zinc, copper and manganese
were relatively low. The phytate and hydrocyanide
levels were very low although the oxalate level was
moderately high but not considered to be lethal to man.
Phytochemical screening shows the presence of
alkaloids, saponins, cardiac glycosides, polyphenols,
reducing sugars and tannins.
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