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Abstract: The present study was aimed to investigate the preliminary phytochemical screening,
nutritive value, mineral and heavy metal contents of the leaf, stem and flower of Celosia argentea L.
belonging to family Amaranthaceae. Different parts of the plant were subjected to soxhlet using
organic solvent such as methanol. A variety of phytoconstituents which include alkaloids, tannins,
flavonoids, saponins, carbohydrates, proteins, steroids and amino acids were reported from C.
argentea which include alkaloids, tannins, flavonoids, saponins, carbohydrates, proteins, steroids
and amino acids. All the above phytoconstituents were present in leaf and stem whereas, flower
showed the presence of alkaloids, carbohydrates, proteins and steroids. The results obtained indicate
that the extracts contain medicinally important bioactive constituents and also heavy metals within
the permissible limits. This justifies its use in the traditional medicine for the treatment of various
diseases and for edible purposes.
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Introduction

Natural products play a vital role throughout the globe in evaluating and prevention of
various human diseases. Plants act as an important source of bioactive compounds which are
used for the treatment of various human ailments. Medicinal plants possess antifungal,
antibacterial and anti-inflammation activities. The most vital of the bioactive constituents of
plants include flavonoids, tannins, alkaloids and phenolic compounds'. Diets rich in fresh
fruits and vegetables are also protective against chronic, degenerative diseases” .

Medicinal plants play a vital role in traditional medicine and are extensively used as
home remedies. During the past decade there has been a significant increase in the
utilization of herbal medicine due to their availability, minimal side effects and acceptability
to the majority of the population of developing countries. Besides this the past decade has
seen an increase in consumption of wild fruits to overcome the malnutrition.
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Celosia species plays a significant role in traditional medicine to cure many
diseases like fever, diarrohea, wounds, mouth sores, gonorrhoea, itching, jaundice and
inflammation. Celosia argentea L. is a leafy vegetable of the genus Celosia
(Amaranthaceae)’. Tt is commonly known as plumed cockscomb. Celosia argentea is an
herbaceous plant of tropical origin and known for its very brilliant colours and
traditional uses’. The plant is cultivated in Nigeria by small scale farmers to produce
adequate food to satisfy their dietary and economy needs. It is one of the leading
vegetables in South Western Nigeria, where it is commonly known as ‘soko yokoto’. It
is used as a vegetable from several other West and Central African countries, tropical
and subtropical Asia and America’.

C. argentea is an important leafy vegetable crop of high nutritional value®. Leaves,
tender stems and young flower spikes are cooked into soups, sauces or stews with various
ingredients together with other vegetables such as onions and tomato and with meat or fish
and palm oil. The soup is consumed with rice, maize, cassava or yam. The young
inflorescences are eaten as a potherb.

These days, the attention in phytochemical analysis of medicinal products is growing
due to advancement in nutrition, biochemical surveying and mineral prospecting®'®. Macro,
micro and trace elements play an important role in biological functions in plants and human
metabolism. Furthermore, trace elements play a vital role in the formation of bioactive
chemical components in medicinal herbs. Thus, they are responsible for many medicinal
properties'"'?.

As a result of the importance of vegetables to our diet which Celosia argentea is
inclusive, it is necessary to investigate its nutritional value to increase its consumption rate.
The objective of this study was to carry out the preliminary phytochemical screening and
quantification of primary metabolites and mineral elements present in Celosia argentea. The
phytochemical analysis of the plant is very important commercially and has great interest in
pharmaceutical companies for the production of the new drugs for curing of various
diseases.

Experimental

The leaves, stem and flowers of Celosia argentea L. were collected from wild localities of
Gwalior, Madhya Pradesh, India. The plant was identified at the Institute of Ethnobiology
Herbarium, Jiwaji University Gwalior where a voucher specimen was deposited. The
voucher number of the specimen is IOE-447.

Chemicals used

The chemicals used were procured from SRL Mumbai and HI-MEDIA Pvt. Ltd., Bombay.
All the chemicals used were of analytical grade.

Preparation of the extracts

The different parts of Celosia argentea were washed with tap water, shade dried at room
temperature and powdered by a mechanical grinder. From each sample, 5 g of the plant
materials were extracted with 100 mL of methanol for 8 h in a Soxhlet apparatus. The crude
plant extracts were evaporated to dryness using rotary vacuum evaporator. Extracts were
subjected to various qualitative tests for phytochemical screening.

Qualitative phytochemical analysis

The methanolic plant extracts were analysed for the presence of the phytochemical
screening by using the following standard methods:
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Test for alkaloids

Dragendorff’s test

1 or 2 mL of Dragendorff’s reagent was added to a few mL of filtrate by the side of the test
tube. A prominent yellow precipitate gave positive indication.

Test for tannins
Alkaline reagent test

Test solution when treated with sodium hydroxide solution exhibited yellow to red
precipitate within short time confirming presence of tannins.

Test for flavonoids

2 mL of extract was treated with 2-3 drops of 20% sodium hydroxide solution. Formation of
deep yellow colour, which becomes colourless on addition of dil. HCl indicate the presence
of flavonoids.

Test for saponins
Foam test

To 2 mL of extract was added 6 mL of distilled water in a test tube. Then the mixture was
shaken vigorously and observed for the formation of persistent foam indicating the presence
of saponins.

Test for carbohydrates
Molish’s test

Few drops of Molish’s reagent were added to 2 mL of the extract followed by addition of
2 mL of conc. H,SO, down the side of the test tube. Mixture was then allowed to stand for
2-3 minutes. Formation of a red or dull violet colour at the interphase gave a positive test.

Test for proteins and amino acids
Millon’s test

Extract after treatment with 2 mL of Millon’s reagent showed white precipitate, which
turned red upon gentle heating.

Test for steroids

2 mL of acetic anhydride was added to 0.5 g extract of each sample with 2 mL of H,SO, and
was observed for colour change from violet to blue or green.

Determination of nutritive value

The quantitative estimation of carbohydrates, proteins and fats was carried out using dried
material (100 g). Carbohydrates, proteins, fats were determined quantitatively by standard
procedures". The total nitrogen content was determined by Kjeldahl method'*.

Quantitative estimation of heavy metals and inorganic elements
Sample preparation

Different parts of C. argentea were rinsed with tap water and then with distilled water in
order to remove surface contamination and dried at 55 to 60 °C in an electric oven. The
dried plant samples were then homogenized in mortar and pestle.
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Digestion and analysis of sample

0.25 g each of the powdered plant samples of C. argentea digested in 6.5 mL of acid solution of
HNO;, H,SO,, HCIO, (5:1:0.5). The corresponding solution was heated till white fumes
appeared. The solution was then diluted up to 50 mL by adding distilled water and filtered with
Whatman filter paper (No.1). Standard working solutions of elements of interest were prepared
to form the calibration curve. Absorption for a sample solution uses the calibration curve to find
out the concentration of particular element in the analyzed sample. Perkin Elmer A Analyst 700
model atomic absorption spectrometer (AAS) was used for the determination of eleven metals
(K, Mg, Ca, Na, Fe, Zn Cu, Mn, As, Pb and Hg). Cathode lamps were employed as radiation
source. All measurements were carried out in an air-acetylene gas flame. This method is
sensitive and selective as other elements in the sample will be unable to absorb the selected
wavelength and consequently, doesn’t interfere with the measurement. Data were rounded off
properly based on the value of standard deviation from measurement conducted in triplicate.

Results and Discussion
Qualitative phytochemical analysis

The results of qualitative phytochemical analysis are given in the Table 1. The phytochemical
screening in the present study has revealed the presence of alkaloids, carbohydrates, saponins,
tannins, proteins, amino acids and steroids. Flavonoids act as primary antioxidants or free
radical scavengers. As these compounds were found present in the methanolic extracts of
various parts of Celosia argentea, it might be responsible for the potent antioxidant capacity.

Result showed that the nutrients were present in all the parts of Celosia argentea
investigated but in varied proportions (Table 2). Starch, total sugar and free sugar were
highest in the leaf (16.2+1.24 mg/g), (63.2+0.28 mg/g) and (27.1%1.13 mg/g) followed by
stem and flower. Protein and lipid content were highest in the leaf (71.4+0.47 mg/g) and
(13.77+0.56 mg/g) respectively. Moisture content was highest in stem 81.33+1.58%
followed by leaf and flower respectively.

Table 1. Qualitative analysis of C. argentea L. in methanol

Phytochemical Alkaloids Tannins Flavonoids Saponins Carbohydrates Proteins Steroids Amino acids

Leaf + + + + + + + +
Stem + + + + + + + +
Flower + - - - + + + -

+ Present, - Absent

Table 2. Nutrient composition of leaf, stem and flower of C. argentea L.

Starch, Total Sugar, Free Sugar,  Proteins, Lipids, Moisture,
mg/g mg/g mg/g mg/g mg/g %

Leaf 16.2+1.24 63.2+0.28 27.1+1.13 71442047 13.77+0.56  81.2+1.51
Stem  12.5+0.37 57.3+0.56 24.7+¢0.66  29.2+0.64 4.43+0.14  81.33+1.58
Flower 2.5+0.47 36.3+0.67 11.7¢0.84  21.3+0.72  4.52+0.36  71.87+3.45

Chemical analysis showed that starch, total sugars, free sugars, proteins and lipids are
found to be present in appreciable amounts (Table 2 & Figure 1). The result indicates that
these parts are a good source of the nutrients investigated when compared to some other
vegetables'’. The high composition of protein and fat in the leaf indicates that it can be used
as food supplements especially for malnourished children and more preferably to other parts.
The results are in agreement with the work of Tlodibia'®, who reported similar results among
the several parts of Gomphrena celosioides and Piper guineense who had similar results on
the seed of Amaranthus species.



Table 3. Heavy metal content of leaf, stem and flower of C. argentea L. (ug/g)

Element As Pb Hg
Leaf 0.08+0.011 Nil Nil
Stem 0.4+0.03 Nil Nil

Flower 0.08+0.01  0.0018+0.0001 Nil

Table 4. Inorganic elements of leaf, stem and flower of C. argentea L.

N,, K, Mg, Ca, Na, Fe, Zn, Cu, Mn,
Element
% mg/g mg/g mg/g  mg/g mg/g mg/g mg/g mg/g
Leaf 24.7+0.2 37.66+0.35 67.18+£0.16 86.6+0.45 0.99+0.01 0.522+0.001 0.0609+0.0007 0 0.643+0.0004
Stem 17.02+0.07 36.83+0.15 34.5+£0.28 79.7+0.41 0.52+0.005 0.2601+0.0001 0.0171+0.0004 0 0.2245+0.0005
Flower 26.09+0.023 30.55+£0.29 29.5+0.57 15.5£0.28 1.06+£0.03 0.4269+0.0001 0.9735+0.013 0.0004+0.0001 0.3375+0.0003
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Figure 1. Nutrient composition of leaf, stem and flower of Celosia argentea L.
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Heavy metals and inorganic elements

In leaf, stem and flower concentration of Arsenic (As) was 0.08+0.011 (ug/g), 0.4+0.03 (ug/g)
and 0.08+0.01 (ug/g) respectively and the concentration of (Hg) and (Pb) was nil in leaf and
stem and in flower (Pb) was present in 0.0018+0.0001 (ug/g) and (Hg) was absent (Table 3
and Figure 3). This concentration was found to be less than the permissible limit set by
WHO, so these parts are devoid of heavy metal toxicity. The present study showed that
selected parts contain the nutritionally important elements such as Ca, Na, K, Mg, Fe, Zn
and Mn (Table 4).

The results also revealed the absence of copper (Cu) in leaf and stem and was present in
concentration of 0.0004+0.0001 mg/g in flower. Calcium, potassium and magnesium were
found to be present in larger amount in leaf followed by stem and flower respectively.
Sodium was found to be present in concentration of 0.99+0.01, 0.52+0.005 and 1.06£0.03 mg/g
in leaf, stem and flower respectively. Fe, Zn and Mn were found to be in lesser quantities in
all selected parts (Figure 2). Nitrogen content was found present in maximum concentration
in flower followed by leaf and stem (Figure 4).
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Figure 2. Essential mineral element composition of leaf, stem and flower of C. argentea L.
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Figure 4. Nitrogen content of leaf, stem and flower of C. argentea L.

Conclusion

The results suggest that the selected parts of C. argentea L. have potential medicinal
properties due to the presence of high element contents. Furthermore, it showed that the
AAS method is a simple, fast and reliable technique to determine the elemental content in
plant materials. The study revealed that Celosia argentea is a power house of nutrients.
Besides, the leaves which is consumed by people, other parts of the plant should also be
used as food. The result of the study revealed that the selected parts have high compositions
of crude protein, fat, zinc, iron, calcium, magnesium efc., which designated that Celosia
argentea could offer appreciably to human health requirements. The obtained results of the
present study justify the usage of these plant parts in daily diet for nutrition and for
medicinal purposes.
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