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ABSTRACT
The nutritional values of leaves of some selected plant species in Maiduguri Borno State Nigeria was
evaluated, the methods used for food analysis was adopted for the proximate and mineral analysis of
Telfairia occidentalis HOOK .F. Manihot esculenta Cranzs, Brassica oleraceae,Ipomae batatas ,
Amaranthus caudatum leaves. The experiment on proximate and mineral analysis and screening of
leaves of the selected plant species was conducted in Soil Science Laboratory, Faculty of Agriculture
University of Maiduguri. The experiment was completely randomized design. Results indicated that
the moisture content in the leaves of the selected plant species was low but the dry matter content was
high. The ash content was significantly P<0.05 high in A. caudatum and I.batatas (9.6% and 8.7%
respectively) than in T. occidentalis (5.0%). Carbohydrate was the main food reserves in all the leaves
of the selected plants, followed by protein, fibre, ether extract and then ash. Carbohydrate was highest
in A.caudatum (49.4%) while T. occidentalis leaves had the least (37.5%). In contrast T.occidentalis
leaves had the highest protein content (28.21%) while A. caudatum (21.8%) has the lowest.
Significance differences were observed in ether extract among the leaves studied with T. occidentalis
having the highest (11.0%). Fibre content was significantly higher in leaves of A. caudatum (7.92%)
while B. oleraceae has the least (7.2%). The Mineral composition in the samples were also found to
differs significantly (P<0.05), with T.occidentalis having the highest (1.3mg/100g) nitrogen content
while Phosphorous content was higher in T.occidentalis (0.6mg/100g), I.batatas leaves had the highest
calcium content (4.2mg/100g), while A.caudatum had highest copper content (0.1mg/100g). The iron
content in A.caudatum was highest (5.8mg/100g), Magnesium content was higher in A. caudatum
(3.6mg/100g), and manganese content in M.esculenta was highest (4.8mg/100g). There are
significances differences among the selected plants species (P<0.05), with I.batatas having the highest
content (1.9mg/100g) potassium. No significance difference was observed in the Sodium content of
the selected plant leaves (P<0.05) significance, While A. caudatum had the highest zinc content
(0.8mg/100g).
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INTRODUCTION
Malnutrition affects a large number of children worldwide (Fernanda et al.,2006). Eating is not an
optional event in the maintenance of life, rather, it is an essential action that must be taken by humans
to stay alive (Fernanda et al.,2006). Eating a balanced diet is equally essential in supporting life. An
unbalanced diet is described as one deficient in at least a class of essential nutrient. Continuous
ingestion of such unbalanced diet may lead to malnutrition (Keusch and Farthing, 1986).
The knowledge of nutrient composition of food is quite essential in dietary treatment of disease or in
quantitative study of human nutrition. There are different food composition tables that are used in
nutritional studies in developing countries, although there are gaps in terms of food and other
nutrients. Data on the consumption of food are essential for diversity of purposes in many field of
human activity, they are important to spectrum of users ranging from international organization to
private individuals (Randet al., 1991). Hence, there is no food composition data in north eastern region
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of Nigeria. Although, there are various food composition tables available for use in developing
countries, many of these tables however do not contain sufficient information on food values and
Ok
several nutrients. Besides, most of these tables contain
data that are not recent and have information
mostly on raw foods. The gaps may be as a result of minerals content of the soil, fertilizer used,
method of processing, the length and method of storage, the moisture content of the sample and the
method of analysis (Sanusi and Adebiyi, 2009). The data is significant in dietary formulations for
infants and children which are essential for optimal growth and development and for good health also
in the dietary formulation and management of diseases such as scurvy, kwashiorkor or other health
threatening conditions like obesity, diabetes and osteoporosis etc., (Osho, 1988; Mariam, 2005). In
every society, every individual and any other living organism needs knowledge about the nutritional
content of both raw and processed foods; this is because food contains substances called nutrients.
Food is made up of different nutrients which include proteins, carbohydrates, fats, water, minerals and
vitamins. All nutrients are needed by the body and are available through food. Combination of many
kinds of food can form a well balance diet. Each nutrient has specific uses in the body. It is the
relationship of food to the health of the body that determines nutritional status. Proper nutrition means
that all the nutrients are supplied and utilize in adequate amount to maintain optimal health and wellbeing (Thomas, 2006).
The study is significant to spectrum of users ranging from international organizations to private
individuals. The knowledge of nutritional composition of food is quite essential in dietary treatment in
chronic diseases such as cardiovascular (heart) disease, stroke hypertension, diabetes and some form
of cancer which account for two thirds of all death and also disease that are associated with deficiency
of nutrients in younger children such as osteoporoses and iron deficiency Anemia. Nigeria is
witnessing an increase in population growth; National Population Commission (2006) estimated it to
be 140,003,542. The high population without corresponding increase in food production and
availability to the citizenry can lead to household food insecurity. This is an issue posing serious
nutritional problem in Nigeria, particularly among children and lactating mothers. The resultant effect
can lead to malnutrition, retarding growth in children and low productivity level among the mothers
(Ward-Law and Kessel, 2002). In view of this, there is the need to carryout nutritional analysis of
indigenous food produced in Borno state with the view of formulating food composition table for the
state. Therefore this work aim at determine the nutritional composition of these mostly eaten
vegetables in Borno state in other to educate the public on the benefits of these leaves.
MATERIALS AND METHODS
Fresh leaves of Telfairia occidentalis were collected in the Agricultural farm of University of
Maiduguri, while Amaranthus caudatum , Brassica oleracea, Manihot esculenta and Ipomoae batatas
leaves used in the study were purchased from sales men selling fresh vegetables at tashan bama park
along Bama road, Maiduguri, Borno state. The identification and authentication of the plant material
was done in the Department of Biological sciences, University of Maiduguri. Prior to the analysis, the
leaves were washed with tap water and then rinsed with distilled water. The residual moisture was
evaporated at room temperature and thereafter the leaves were oven dried at 60ᵒc until properly dried.
The dried leaves were then ground in porcelain mortar, sieved through 2mm mesh sieve and stored in
polythene bags. The powdered samples were used for both proximate and mineral analysis. Moisture
content was determined using fresh leaves.
For the proximate analysis, shredded fresh vegetables were dried in a thermostatically controlled
ventilated oven at 105ᵒc until constant weight was obtained. The loss in weight was recorded as
moisture content (AOAC, 1984).
Moisture (%) =

X 100.

The Crude protein was determined by the Kjeldahl method. Dried and pulverized leaf sample (2g) was
digested 20ml con H2SO4 in the presence of selenium catalyst until a clear digest was obtained
(AOAC, 1984), the nitrogen content of dilute digest was determined calorimetrically at 680nm
according to (charlot, 1964). The protein content of leaves was calculated as nitrogen content X 6.25.
While, the ash content was obtained by drying the pulverized vegetable and ashed at 550ᵒc in a muffle
furnace (AOAC, 1984). for the crude fiber, about 3.5 – 5g sample ware transferred into a 500ml
conical flask with 200ml of boiling 1.25% H2SO4. This was again subjected to boiling for one minute.
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This was filtered through poplin cloth rinsed well with hot distilled water and separate material back
into flask with spatula. 200ml of boiling 1.25% NaOH and few drops of anti flaming agent. Savage
Ok at 105ᵒc, cool in desiccator and weight w . The
the residue into a test tube after drain, dry in the oven
2
desiccator was removed and allowed to cool at room temperature, it was weight again w 3. For the
Ether extract Lipid was determined on 2.0g of the sample in the by soxhlent apparatus, extracted with
50ml petroleum ether and distilled at 30oC to 60oC until all the ether in the flask has completely dried.
The sample was then oven dried to a constant weight at a temperature of 105 oC and transferred to the
desiccator for cooling and weighed immediately for the determination of fat content using the
formulae below;
EE (%) =

X 100

Dry matter was determined by putting 1.0g of the sample in a weighed Petri dish, oven dried at 105 oC
for 2hours. The sample was removed and cooled in a desiccator and weighed and reweighed several
times until a constant weight was obtained. Dry matter was computed as follows:
Moisture (%) =

X 100. DM = 100- moisture

Carbohydrate content was determined by differences as follows:
CHO = 100- (%p +%F+%L+%A+%M); Where, P = protein, F= Fiber L=Lipid, A=Ash, M=Moisture
Mineral analysis
From the mineral analysis, 24 gram of each powdered samples was weighed into a separated, crucible
and gently heated over a Bunsen burner until it charred. The charred sample with the crucible was
transferred into a lento muffle furnace at about 500ᵒC and content ashed until grayish white ash was
obtained. It was cooled first at room temperature then in a desiccator; 5cm3 of con HCl was added
and heated for 5minutes on a hot plate in a fume cupboard. The mixture was then transferred into a
beaker and the crucible washed several times with distilled water. The mixture was made up to the
volume 1000cm3(Ceirwyn, 1995). The solution prepared in triplicate. Sodium (Na) and potassium (K)
were analyzed by flame atomic emission spectrophotometer. Phosphorus (P) was determined with
Jenway 6100 spectrometer at 420nm using vanadium phosphomolybdate (vanadate) colorimetric
method with KHPO4 as the standard Ceirwyn, 1995. The concentrations of calcium (Ca) magnesium
(Mg) and zinc (Zn) in the solution using atomic absorption spectrophotometer AAS969 (AOAC,
1990). Nitrogen (N) was determined by Kjeldahl digestion. The data obtained from proximate and
mineral analysis were subjected to Analysis of Variance (ANOVA).
RESULT
Table 1: profile of the plant used in the study
Plant

Family

T.occidentalis
A.caudatum
M.esculenta
I.batatas
B.oleraceae

Curcubitaceae
Amaranthaceae
Convulvulaceae
Solanaceae
Brassicaceae

Local name
(Hausa)
Kabewa
Aleyahu
Rogo
Dankali
Kabeji
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Habit

Parts used

Herb
Herb
Herb
Herb
Herb

Leaves
leaves
leaves
leaves
leaves

Colour of the
leaves
Green
Green
Green
Green
Green
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Table 2. Proximate composition of leaves of five plant species
Parameters composition

Ok
Plant

Moisture

Ash

Protein

Dry matter

Ether

Fibre

Carbohydrate

T.occidentalis

9.00a

5.00c

28.21a

90.60ab

11.04a

7.84c

37.53d

M.esculenta

8.50b

5.91d

24.37c

90.70ab

7.60b

8.20a

44.63c

B.oleraceae

7.50c

6.80c

21.81d

90.80a

7.61b

7.203e

47.39b

A.caudatum

7.00d

9.60a

19.65e

90.80a

4.20d

7.92b

49.43a

I.batatas

9.00a

8.75b

24.82b

90.50ab

5.20c

7.30d

44.43c

SEM

5.57

0.02

4.94

0.14

0.14

5.37

0.09

The data are mean values of three replicates.Values within a column marked with different superscript
are significantly different P< (0.05)
Table 3: Mineral composition of leaves of five plant species (mg/100g)
Plant
Nitrogen Phosphorus calcium
T.occidentalis 1.35b
0.60a
1.21c
e
b
B.oleraceae
0.27
0.08
3.90b
A.caudatum
0.70c
0.05c
0.50d
M.esculenta
0.35d
0.02d
0.42d
a
d
I.batatas
1.95
0.02
4.25a
SE±
0.01
0.01
0.08
The data are mean values of three replicates. Values

Magnesium Potassium Sodium
1.20d
1.53b
0.21a
e
c
1.12
1.50
0.03a
3.69a
1.45d
0.04a
3.05b
0.40e
0.28a
c
a
1.40
1.93
0.14a
0.01
0.01
0.09
within a column marked with different

Copper Iron
Manganese
0.00c
4.39c 2.38c
0.00c
3.94d 2.08d
0.17a
5.86a 1.82e
0.03b
4.95b 4.89a
c
0.00
2.42e 3.21b
0.001
0.02
0.02
superscript are significantly

different (P<0.05)

DISCUSSIONS
Proximate Composition of the leaves of selected plant extract
The results for the proximate analysis showed that all the five plant leaves T. occidentalis, B.oleracea,
I.batatas, M. esculenta and A.caudatum have low moisture content. The moisture content of the leaves
of five plant species were T.occidentalis 9.0%, M.esculenta 8.50%, B.oleraceae 7.50%, A.caudatum
7.0% and I.batatas 9.05 showed that they have a low moisture content. These moisture contents values
agrees with most values obtained for some leafy vegetables studied in Nigeria, this indicated that these
plants leaves can store well for future use as high moisture content is associated with increase of
microbial activities during storage which reduces the nutritional value of feed material (Idris, 2011).
The inherent ash content of the five plant leaves T. occidentalis 5.00%, M.esculenta 5.91%,
B.oleraceae 6.80%, A.caudatum 9.60% and I.batatas 8.75% leaves showed a high ash content. These
shows that the plant leaves contain important mineral elements since the ash content of any sample is
an index of mineral content. The ash content of I.batatas 8.7% and T. occidentalis 5.0% does not agree
with the levels of ash in the same plant reported as 11.10% and 17.2% respectively. This however,
might be due to methods of processing and strength of reagents.
The inherent protein content in the leaves of some selected plants species, T.occidentalis, 28.21%,
M.esculenta 24.37%, B.oleraceae 21.81%, A.caudatum 19.63% and I.batatas 24.82% showed that the
plant leaves are good sources of protein. Protein is responsible for the formation of bones, teeth, hair
and outer layer of the skin (Protein, 2010). The high protein content in leaves of plants such as T.
occidentalis could have supplementary effect for the daily protein requirement of the body. The
symptoms of protein energy malnutrition such as Kwashiorkor and marasmus were rarely observed
among dwellers in region where adequate amount of protein is obtained from fruits seeds and leaves
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Zinc
0.23d
0.01e
0.80a
0.55b
0.28c
0.01

Apagu et al….. Int. J. Innovative Agric. & Bio. Res. 4 (1):18-25, 2016
by plant rich in proteins such as T. ccidentalis (Dike, 2010). The crude protein content of
T.occidentalis leaves was high 28.2% as shown in table 1 compared to the protein content of the
Ok8.72% . The crude protein content of I. batatas was
T.occidentalis reported by (Idris, 2011) which was
found to be 24.82% which is similar to the findings of (Idris, 2011) who also reported the content as
24.85% in Kwara state. The crude protein value for A.caudatum was close to the value of 20.1%
reported by Aletor (1999), but the value for T.occidentalis was lower than 54.9% reported by Aletor
(1999). These differences could be due to the method of calculation by Aletor who based her results
on dry matter (DM) basis. The protein content of M.esculenta, B.oleraceae and I.batatas leaves extract
obtained was higher than the published value for the same plants 6.0%,1.4% and4.6% respectively as
reported by Will et al.,(1998), however, the protein content in M.esculenta 24.37% and I.batatas
24.82% agrees with the findings of Antie et al.,(2006) who also reported the contents as 24.85%.
The inherent dry matter content of the five plant species leaves ,T.occidentalis 90.60%,M.esculenta
90.70%,B.oleraceae 90.27% ,A.caudatum 90.80% and I.batatas 90.50% showed that the plant leaves
have high dry matter content. The high dry matter content in the leaves of these plant species indicates
that the plants leaves have low moisture content which makes them useful for storage.
The inherent ether extract of the five plant leavesin table 1 were, T.occidentalis 11.04%, M.esculenta
7.60%, B.oleraceae 7.61% ,A.caudatum 4.20% and I.batatas 5.20% showed that they are good source
of lipids. The high ether extracts in T. occidentalis indicates that the leaves might possibly be used as a
source of oil in food, pharmaceuticals, cosmetics or used as biofuel. The ether extract in T.
occidentalis 11.0% is comparable to the one reported for the same plant in Minna by (Idris 2011) who
obtain the result as 11.27%.The ether extract for I.batatas was 5.20%, this value is similar to the one
reported for the same plant by Antie et al., (2006), who obtained the value as 4.90%. A child
consuming 100g of T.occidentalis would be ingesting approximately (11.0g) of fatty acid which
translates into 84.5Kcal of energy or about 6% of their daily total energy.
The inherent crude fibre content in the leaves of five plant species are T.occidentalis 7.84%,
M.esculenta 8.20%, B.oleraceae 7.20%, A.caudatum 7.92% and I.batatas 7.30% showed high fibre
content in all the five plant species leaves.The crude fibre content of T.occidentalis leaves as shown in
the table 1 was found to be 7.8% which is similar to the value reported by (Idris, 2011) on the same
plant leaf. The crude fibre in I.batatas was found to be 7.3% which is not in agreement with the value
obtain for the same plant leaves (Idris,2011), however, the value is in agreement with the value
reported by Antie et al., (2006) who also obtained 7.20%. Fibre is the portion of the plant that provides
it with structural strength and form; it is useful in providing roughages that aid digestion, fibre
consumption also lower plasma cholesterol level in the body (Eva, 1983). The fibre content of
M.esculenta 8.20% leaves was high compared to the fibre content of legumes and leafy legumes.
Dietary fibre is considered part of a healthy diet and can reduce problems of constipation. Although
recent evidence is mixed, fibre may help prevent colon cancer (Rock, 2007).The rich fibre of
M.esculenta leaf may assist intestinal peristalsis and bolus progression but if fibre content from any
source is too high, it will have negative effects in the body (Baer et al., 1996). Excess fibre will
increase feacal nitrogen, cause intestinal irritation and reduce nutrient digestibility (Favier, 1977).
The inherent Carbohydrate content in the leaves of five plant species , T.occidentalis
37.53%,M.esculenta 44.63%, B.oleraceae 47.39%, A.caudatum 49.43% and I.batatas 44.43% showed
that the plant leaves have high carbohydrate content. Carbohydrate content in A.caudatum was found
to be 49.43% as shown in table 1, the obtained value was seen to be higher than the value reported for
Amaranthus cruentus 29.40%. M.esculenta carbohydrate content was 44.63% this is higher than the
value reported for the same plant 7.0% by (Chavez et al., 2000).Carbohydrate provides the body with
a source of fuel and energy that is required to carry out daily activities. The carbohydrate content in
T.occidentalis was high 37.5% which closely agrees with the findings of (Idris, 2011) who obtain the
carbohydrate content as 38.0%.Carbohydrate content in I.batatas leaves extract was 44.43% which is
lower than 51.95% reported by Antie et al., (2006).
Mineral Composition of the selected plant leaves extract
The results for the mineral analysis reveal that nitrogen, calcium, magnesium and iron in the samples
were significantly within the levels that are optimal for consumption. Minerals are important in the
diet because they serve as cofactors for many physiological and metabolic functions; they are of
interest due to their pro-oxidant activities and health benefits (Alpha et al., 1996).
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Inherent nitrogen content of the leaves of five plants leaves in table 2 were, Occidentalis
1.35mg/100g,B.oleraceae0.27mg/100g, A.caudatum 0.70mg/100g, M.esculenta 0.35mg/100g and
Ok content of nitrogen which also indicate that they
I.batatas 1.95mg/100g showed that they have a high
have a high protein content since crude protein were calculated using nitrogen content (Adaramoye et
al.,2007).Nitrogen is an important element which forms the backbone of proteins, its contents in
I.batatas was (1.9mg/100g), this value falls within the recommended values for consumption
(NRC,1989).
The inherent potassium content in the leaves of five plants species, 1.53mg/100g, 1.50mg/100g,
1.45mg/100g,0.40mg/100g and 1.93mg/100g showed that the have met the requirement for
recommended dietary allowances. The results indicated that the plant leaves samples are useful which
are advantageous health wise since any diet rich in this mineral element is important in preventing
hypertension as potassium depresses blood pressure. The result obtained for T.occidentalis is higher
than the one reported by (Idris, 2011) mg/1which was 0.02mg/100g.
Phosphorous value table 3, is of significant importance as calcium is closely related to phosphorus
metabolism in the formation of bones with the tolerable limits of Ca: P ratio being in the range of 1:1
to 7:1 (Guil- Guerrren et al., 1998).
The inherent calcium content for the leaves of five plants species studied were,
T.occidentalis1.21mg/100g,B.oleraceae 3.90mg/100g, A.caudatum 0.50mg/100g,M.esculenta
0.42mg/100g and I.batatas 4.25mg/100g when compared to I.batatas (4.25mg/100g). In fact the level
of calcium in B.oleraceae (3.9mg/100g) in this study compares favourably with that reported by
(Moyo et al.,2011,) as (3.65mg/100g).preventing calcium deficiency related diseases
Manessium is a constituents of chloroplast in green plants , it is one of the element that impart green
pigment to the green plants that the plant used in photosynthesis.The level of magnesium content in
A.caudatum was 3.6mg/100g this is similar to the one reported by (Antie, et al.,2006) which was
3.40mg/100g
The inherent potassium content in the leaves of selected plant species, T.occidentalis 1.53mg/100g,
B.oleraceae 1.50mg/100g, A.caudatum 1.45mg/100g, M.esculenta 0.40mg/100g and I.batatas leaves
1.93mg/100g in table 3 showed a moderate contents and falls within the range recommended for daily
intake and compares favourably with other leafy vegetables 1.1 to 1.9mg/100g. I.batatas contents in
the extracts were 1.93mg/100g; this was lower than the value reported by (Antie et al., 2006).The
result indicated that Telfairia occidentalis leaves B.oleraceae, A.caudatum and I.batatas are useful
potassium sources which are advantageous health wise since any diet rich in this mineral element is
important in preventing hypertension as potassium depresses blood pressure. Sodium, in combination
with potassium in the body is involved in maintaining proper acid – base balance and proper nerve
transmissions (Mensah et al., 2008).The plant leaves could therefore be recommended to patient with
soft bone problem.
Sodium content in T.occidentalis 0.21mg/100g ,B.oleracea 0.03mg/100g A.caudatum 0.04mg/100g,
M.esculenta 0.280mg/100g and I.batatas 0.14mg/100g leaves in table 2 was found to be within the
range of 0.1-0.28mg/100g this agrees with values recommended for sodium (NRC, 1989).Sodium in
combination with potassium in the body is involved in maintaining proper-acid base balance and
proper nerve transmission.
The concentration of trace element Copper, iron, manganese and Zinc.
Copper was not detected in T. occidentalis and B.oleracea but present in A.caudatum and M.esculenta
in trace amount, 0.17mg/100g and 0.003mg/100g respectively. This element is an essential component
of many enzymes; superoxide dismutase which protects the body against the harmful effects from free
radicals (Agbaire and Emoyan, 2012). It has been reported that Copper consumption in excess of
3mg/L of drinking water results in nausea and other adverse effects on the gastrointestinal tract
(Pizzaro et al., 1999).
The inherent Iron content in the selected plant species T.occidentalis 4.39mg/100g, B.oleraceae
3.94mg/100g ,A.caudatum 5.86mg/100g, M.esculenta 4.9mg/100g and I.batatas 2.42mg/100g showed
that the plants have appreciable amount of iron. Human body needs iron for the formation of the
oxygen carrying protein haemoglobin and myoglobin.
The concentrations of microelements (iron, copper, and zinc) are high compared to recommended
values for leafy vegetables, thus indicating that all the five plant leaves samples are good sources of
these essential microelements. The inherent Manganese content of the leaves some selected plant
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extract in table 2,T.occidentalis 2.38mg/100g, B.oleraceae 2.08mg/100g, A.caudatum 1.82mg/100g,
M.esculenta 4.89mg/100g and I.batatas 3.21mg/100g showed that they are moderate sources of this
Ok
element with regard to recommended daily allowances..Manganese activates various enzymes which
are important for proper digestion and utilization of foods. Manganese functions as an essential
constituent of bone structure, for reproduction and for normal functioning of the nervous system; it
also a part of the enzymes system. Meat and poultry products contribute a little of this micro- mineral
(Fleck, 1976), in snails, they also contribute low values for example, Mn (mg/wet weight) in
Archatina maginata 0.41mg/100g, Archatina archatina 0.38mg/100g and limocolaria sp 0.59mg/100
(Adeyeye, 1996).This means manganese may be a persistently low content of both plants and
animals.The leaves of T.occidentalis was found to contain (2.3mg/100g), M.esculenta leaves
(4.8mg/100g) and I.batatas leaves (3.2mg/100g). Manganese content in these leaves falls within the
recommended dietary allowance (RDA) which are 2-5 mg/day for adult, pregnant and lactating
mothers 2-3 mg/day for children (7-10 years) (NRC 1989), based on recommended daily allowances,
it is clearly indicated these plant leaves are good sources of manganese .
Zinc help to speed up the healing process after an injury. The concentration of zinc in A. caudatum
was (0.8mg/100g), this value was lower than the recommended (RDA) of zinc which is 10-19mg/day.
The value obtained for I.batatas leaves 3.20mg/100g is closely similar to the value reported by (Antie
et al., 2006) as 4.64mg/100g.
CONCLUSION
The result of the present study indicated that the leaves of Telfairia occidentalis, Amaranthus
caudatum, Brassica oleracea, Manihot esculenta leaves and Ipoma batatas are a good source of plant
protein and minerals, which might be an indication that they could be used as vegetables in our soups
and other dietary dishes.
The results also revealed that extracts from these samples have antimicrobial properties due to the
presence of phytochemicals in the leaves such as tannin, flavonoids, glycosides, tapenoids and
saponin. The confirmatory result for the test organisms is added evidence to the study that the extract
was used against the actual target organisms.
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