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Mineral Elements, Proximate and Vitamin Profiles of
Mature Goose Grass (Eleusin Indica) And Pawpaw
(Carica Papaya Roots)

IDIM, V. D

Abstract

The objective of this paper is to determined the concentration levels of some mineral elements, vitamins and
proximate composition of the roots of goose grass (Eleusin indica) and pawpaw (Carica papaya) to ascertain
their nutritional and medicinal potentials, using standard methods. The result obtained showed the
concentration level of calcium (Ca), phosphorus (P), sodium (Na), Magnesium (Mg) and potassium (K) in
pawpaw (Carica papaya) to be (0.05+0.01 g/100g, 0.00£0.00 m/100g, 0.01+0.02 g/100g, 0.00+0.03 g/100g and
0.01+0.01 g/100g, respectively; while those of goose grass (Eleusin indica) were 0.04+0.02 g/100g, 0.00+0.00
g/100g, 0.01+0.01 g/100g, 0.00+£0.01 g/100g and 0.01+0.03 g/100g respectively. The concentration levels of
vitamin A, B;, C and D in pawpaw (Carica papaya) were 0.00+0.25 g/100g, 0.00+0.06 g/100g, 0.08+21.21
9/100g and 0.00+0.00 g/100g respectively; while that of goose grass (Eleusin indica) were 0.00+0.19 g/100g,
0.00+0.03 g/100g, 0.09+0.00 g/100g and 0.06+0.01 g/100g respectively. The results of proximate composition
of root of pawpaw (Carica papaya) were as follows: moisture (78.83+0.25%), carbohydrate (14.49+0.42%),
crude protein (3.27+£0.22%), fiber content (10.45+£0.16%), ash (10.73+0.28%) and fat content (3.21+0.14%).
The proximate composition of root of goose grass (Eleusin indica) was moisture (22.22+0.25%), carbohydrate
(42.17+0.51%), crude protein (2.86+0.22%), fiber (13.55+0.16%), ash (16.05+0.47%) and fat content
(3.16+£0.00%). The results obtained showed that the concentration level of Ca, in pawpaw was higher
(0.05+0.01 g/100g). Result of proximate analysis showed that root of goose grass has the highest proportion of
carbohydrate, fiber and ash (42.17+0.51%, 13.55+0.16% and 16.05+0.47% respectively) while pawpaw has
higher content of moisture, crude protein of 78.83+£0.25% and 3.27+0.22% and 3.21+0.14% respectively, which
was indicative of higher nutritional value. However, goose grass had the higher level of vitamin C and D. Based
on the result of the analysis, it was recommended that the two plants could be used as alternative natural
antioxidants. It is concluded that they are also good sources of mineral elements analyzed, which are naturally
occurring inorganic elements required as essential nutrients by organisms to maintain optimal health.
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. Ntroduction
Goose grass (Eleusin indica) and pawpaw (Carica papaya) (Fig. 1 and 2) respectively are plants found
in the tropical and subtropical regions, where they are used for both medicinal and food purposes. Goose grass
(Eleusin indica) and pawpaw (carica papaya) belongs to the family of Poacea and Caricaceae respectively.

Figure 1: Eleusin indica Figure 2: Carica papaya
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Eleusin indica is coarse, caespitose annual, branching at the base, 30-60cm tall. The whole plant
especially, the root is depurative, diuretic, febrifuge, laxative and sundorific (Kulip, 1997). Poacea are eaten as
conventional or functional food such as vegetables, spices as well as herbal teas and may also provide a source
of food additive (Lim, 2016). The root of this plant can be consumed either raw or cooked (Kunle, 1984). The
plant is used to overcome the problem of green roughage scarcity in Nepal (Regmi et al., 2004). The seed is
normally used as famine food and also in the treatment of liver complaints (Ighal and Gnanara 2012).The young
seedling, either raw or cooked are used as side dish with rice (Usher, 1974; Facciola, 1990).

The infusion of aerial parts is used in Brazil against airway inflammatory processes, such as influenza
and pneumonia (De-Melo et al., 2005).

Pawpaw (Carica papaya) on the other hand, is uniquely regarded as the fruit of the Angels. It is such a
plant that virtually all its parts such as pulps, roots, fruits, peels, bark, leaves and seeds are highly medicinal and
effective for tackling several diseases (Ayoola and Adyeye et al., 2010). The aqueous extract of the roots of this
plant have shown that the concentrations of the trace elements are within the permissible level (Idim, 2017). The
bark, roots, twigs and seeds of pawpaw (Carica papaya) plant contain acetogenins. They are polyketide—derived
molecules and are unique to the Annonaceae family and are known for their cytotoxic, antitumor,
immunosuppressive, antimalaria, pesticidal, antibacterial and antifeedant properties (Bruneton, 1995). Aqueous
extract of the leaves of this plant have shown potential activity in the management of dengue fever (Ahmad et
al., 2011). The leaves extract also showed antitumor and immune modulatory activities (Otsuki 2010). The plant
display antioxidant, antimicrobial and anticancer activities (Kaur and Arora 2009; Kiruba et al., 2011).
Alcoholic extracts of the roots and seeds from papaya have antidiarrheic, antidysenteric and antibacterial
properties (Doughari et al., 2007). The therapeutic benefit of the medicinal plants is often attributed to their
antioxidant properties (Al-Zubairi et al., 2011), however, vitamin B, C, E, carotenoids and phenolic compounds
are the most abundant antioxidants that are present in the plant food (Harnadez et al., 2006; Lim et al., 2007).
The fruits and leaves of pawpaw (Carica papaya) have been reported to have high antioxidant capacity due to
their high contents of vitamin B (in leaves), vitamin C, E (in fruits) and carotenoids (Lim et al., 2007; Setiawan
et al., 2001; and Wall, 2006). This study aims to analyse the vitamins, mineral elements and proximate
composition of the roots of two tropical and subtropical plants in order to preliminarily assess their nutritive and
medicinal value with particular reference to vitamins A, B;, C and D as well as magnesium (Mg), Potassium
(K), Calcium (Ca), Sodium (Na) and Phosphorus (P).

Il.  Materials And Methods

Sample collection: Eleusin indica and Carica papaya fresh roots were harvested from the premises of Cross
River University of Technology (CRUTECH) staff quarters, Calabar, Cross River State, Nigeria, and carried to
the Herbarium of Botany Department of the University of Calabar, Cross River State, for identification.

Sample processing: The fresh roots of test plants, pawpaw (Carica papaya) and goose grass (Eleusin indica)
were washed and cut into tiny pieces with the help of a stainless steel knife and air dried for 7days. The samples
were pulverized using corona grinding machine. 5.0g of each of the pulverized samples were measured into a
separating funnel and extraction was done after adding 50ml of methanol and shake for seven minutes.

The mixture was allowed to stand for 2 minutes, after which the liquid extract were separated and filtered,
followed by evaporation in a hot water bath to make 15ml of the original volume of the extract. They were
labeled accordingly for the determinations of vitamins A, B,, C, and D.

Determination of the vitamins

0] Determination of Vitamin A
The AOAC (1995) method of determination was used (Alobi et al., 2013). In the determination of
vitamin A, a drop of isopropanol ether and a drop of concentrated H,SO, were added to 2.0ml of each
of the extracts followed by the addition of a drop of formaline. The mixture was shaken for
homogeneity and left to stand for the development of blue colour before measurement of the vitamin
with Uv-vis spectrophotometer at a wavelength of 325nm with a solvent blank as standard. The level of
vitamin A was determined by using the formula below:

Vitamin A concentration (ug/ml) = S:l;” X Stc X Dilution factor
1

- Sty

Where T, = The absorbance of the blank sample
T, = The absorbance of the sample test (analyte)
Sty = The absorbance of standard blank
St, = The absorbance of standard Vitamin A
Stc = Standard concentration
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(i) Determination of Vitamin B,
The determination of vitamin B; was done by adding 0.5ml of 0.5% special reagent and 10 drops of
diazo dye and 0.5ml of each of the sample extracts into separate test tubes. Standard thiamin
(1mg/100ml) was also prepared with the addition of a special reagent prepared the same way as for
sample and allowed to stand for a few minutes for colour development before measuring the
absorbance with the Uv-vis spectrophotometer at a wavelength of 550nm. The concentration of
Vitamin B; was determined using the formula below:

Vitamin B; (mg/ml) = W

Where T, = The absorbance of sample
T, = The absorbance of blank
Stc = Standard concentration
DF = Dilution factor
Abs = Absorbance of standard Vitamin B,

(iii) Determination of Vitamin C

Vitamin C was determined by weighing 12.0g of the crushed plant roots into separate extraction
funnels, 20mls of methanol was then added. The mixture of each of the root samples was allowed to
stand for 10 minutes before extraction by agitation for 3 minutes. After the extraction, each of the
supernatants was decanted into 250ml beaker before evaporation on a hot water bath at 35°C to remove
the methanol content. Thereafter, 5.0ml of each of the fresh extracts was measured into separate
conical flasks and made up to 100ml with distilled water. 0.01g of standard vitamins was also prepared
using 100ml of distilled water. These were titrated against 1ml of 0.0IM of 2, 6 dichlorophenol
indophenols indicator in conical flasks and the blue colouration indicated the end point. The level of
Vitamin C was determined using the formula below:

Vitamin C(mg/ml) = %

Where L = Titre value of test solution

B = Titre value of blank

T = Concentration of standard solution

DF = Dilution factor

Z = Titre value of standard ascorbic acid solution
(iv) Determination of Vitamin D

Vitamin D was determined by measuring 0.5ml of aniline hydrochloride and 0.5ml of each of the plant
extracts into two separate dried test tubes and then placed them on hot water bath to boil with
continuous shaking. The mixture in each tube was allowed to boil for 30 seconds for colour
development which indicated the presence of vitamin D. However, Vitamin D was measured using the
UV-Vis spectrophotometer at the wavelength of 280 nm. The vitamin was then calculated using the
formula below:

Vitamin D concentration (mg/ml) = 21223 xPF

Abs

Where T, = The absorbance of sample
T, = The absorbance of blank sample
Stc = Standard concentration
Abs = Absorbance of standard Vitamin D
DF = Dilution factor

Mineral Elements Analysis

One gramme (1g) of the pulverized sample was weighed separately and placed into 3 different 250ml
of kjeldahl digestion flasks. Each flask was filled with 20ml of strong acid mixture of 650ml concentrated nitric
acid (HNOgz), 200ml perchloric acid (PCA) and 30ml of concentrated sulphuric acid (H,SO,4). The mixture in
each of the flasks was thoroughly shaken for proper mixing for 1 minute under tap water and then heated for 30
minutes with the help of kjeldhal apparatus in a fume cupboard until a clear solution was obtained. The clear
solutions were filtered with No 1 Whatman filter papers and transferred into a 100ml volumetric flasks and then
made to mark with de-ionized water. In triplicate, the flasks were then analysed for mineral elements using
Atomic Absorption Spectrophotometer (AAS), Unicam 919 model in accordance with standard method (AOAC,
1995).

DOI: 10.9790/264X-0705010108 www.iosrjournals.org 3| Page



Mineral Elements, Proximate And Vitamin Profiles Of Mature Goose Grass (Eleusin Indica) ..

Proximate Analysis

The proximate parameters (ash, crude fiber, crude fats, proteins, carbohydrates and moisture content)
were determined using Association of official Analytical Chemists Methods (AOAC, 2005). The ash values
were obtained by heating samples at 570°C in a muffle furnace for 3 hours. The crude fiber was determined by
acid-base digestion with 1.25% H,SO, (v/v) and 1.25% NaOH (w/v) solutions (Al-Harrasi et al., 2012). Crude
fats were determined by soxhlet apparatus with ethyl acetate as a solvent. The amount of lipid extracted was
obtained as the difference between the weight of the flask before and after the extraction (AOAC, 2005).
Nitrogen estimation was carried out by the micro kjeldahl method (AOAC, 2005). The crude proteins were
therefore calculated by multiplying the nitrogen content by a factor of 6.25 (AOAC, 1995). Carbohydrate
content was determined by subtracting the total crude protein, crude fiber, crude fat, ash and moisture content
from the total dry matter (AOAC 2005). Determination of moisture content was done by drying samples in an
air circulating oven at 118°C until constant weight was attained (AOAC, 2005).

I11.  Results

The results from the analysis of mineral elements, vitamins and proximate composition of the roots of
goose grass (Eleusin indica) and pawpaw (Carica papaya) are presented in table 1, 2 and 3 respectively. The
highest mineral element content of the Carica papaya and Eleusin indica roots were calcium (Ca) 0.05+0.01
9/100g and 0.04+0.02 g/100g respectively, followed by Potassium (K) 0.01+0.01 g/100g and 0.01+0.03 g/100g
for the pawpaw (Carica papaya) and goose grass (Eleusin indca), respectively. Elsusin indica root had the
higher level of vitamin C (0.09+0.00 g/100g) and vitamin D (0.06+0.01 g/100g). The proximate analysis is
presented in table 3. The carbohydrate, ash and fibre contents were higher in goose grass (Eleusin indica) than
in pawpaw (Carica papaya); while pawpaw (Carica papaya) had higher proportion of crude protein and
moisture (3.27+£0.22% and 78.8+0.25% respectively) than Eleusin indica (goose grass).

Table 1: Mineral elements composition of goose grass (Eleusin indica) root and pawpaw (Carica papaya)

root
Sample Ca (g/100g) Mg (9/1009) P (9/1009) Na (g/100g) K (g/1009)
Goose grass (Eleusin indica) 0.04+0.02 0.00£0.01 0.00£0.00 0.01£0.01 0.01+0.03
Pawpaw (Carica papaya) 0.05+0.01 0.00+0.03 0.00+0.00 0.01+0.02 0.01+0.01

All values are means + standard deviation of triplicate measurements.

Table 2: Vitamin composition of goose grass (Eleusin indica) root and pawpaw (Carica papaya) root

Sample Vitamin A (g/100g) Vit. B, (9/100g) Vit. C (g/100g) Vit. D (g/100g)
Goose grass (Eleusin indica) 0.00£0.19 0.00£0.03 0.09+0.00 0.06£0.01
Pawpaw (Carica papaya) 0.00£0.25 0.00£0.06 0.08+21.21 0.00£0.00

All values are means + standard deviation of triplicate measurements.

Table 3: Results of proximate percentage (%) composition of roots of goose grass (Eleusin indica) and
pawpaw (Carica papaya)

Sample Moisture Carbohydrate Crude Fiber Ash Fat
(%) (%) protein (%) (%) (%)
(%)
Goose grass (Eleusin indica) 22.22+0.25 42.17+0.51 2.86+0.22 13.55+0.16 16.05+0.47 3.16+0.00
Pawpaw (Carica papaya) 78.83+0.25 14.49+0.42 3.27+0.22 10.45+0.16 10.73+0.28 3.21+0.14

All values are means * standard deviation of triplicate measurements.
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Figure 1: Mineral element levels in roots of Eleusin idica (E.l) and Carica papaya (C.P)

IV.  Discussion

The results of mineral element determinations of pawpaw (Carica papaya) and goose grass (Eleusin
indica) as presented in table 1 showed that, pawpaw (Carica papaya) has the highest concentration of calcium
(Ca), (0.05+0.01 g/100g than the goose grass (Eleusin indica). The difference in concentration of mineral
elements in pawpaw (Carica papaya) and goose grass (Eleusin indica) are presented in figure 1 which showed
that the values of all the mineral elements in the two samples are at close range. Mineral elements are naturally
occurring inorganic elements or compound having characteristic chemical and physical properties. Mineral
elements are required as essential nutrients by organisms to perform functions necessary for life (Berdanier et
al., 2013) and to maintain optimal health. The five major mineral elements in the human body are calcium (Ca),
Phosphorus (P), Potassium (K), Magnesium (Mg) and Sodium (Na) (Berdanier et al., 2013). These mineral
elements are also metabolized for growth, development and vitality of living organisms (Skinner, 2005; Kirkby
et al., 1996 and Adame, 2002).

Potassium (K) is a very important element for the proper functioning of all cells, tissues and organs in
the human body. Its maintains fluid and electrolyte balance in the body. Potassium helps in promoting normal
heart rate (O’ Donnel et al., 2011). It prevent serious bone-related health issues like osteoporosis (Newnham,
2001), it boost heart health (Matsui et al., 2006). Potassium also plays an important role in keeping the body
hydrated and works with sodium to support cellular function with the body’s sodium-potassium pump (Adrogue
and Madias 2014).

A deficiency in potassium can lead to fatigue, constipation, irritability, muscle cramps, weight gain,
blood pressure problems, cellulite build-up, nausea, arthritis, abdominal cramping, bloating and abnormal
psychological behaviour, including depression, confusion or hallucinations (O’ Shaughnessy, 2006).

Symptoms of low potassium includes hypokalemia which include severe headaches, dehydration, heart
palpitations and swelling of glands and tissues.

The current recommended dietary intake for male and female adults is 4,700 milligrams per day
(Cogswell et al., 2012). According to the Food and Nutrition center of the Institute of Medicine, the
recommended daily intake of potassium is: infants 0-12 months: 400-700 mg/day, children 1-8 years 3060-3,800
mg/day, Teens 9-18 years: 4,500-4,700 mg/day, Adults: 19 years and above, men and women: 4,700 mg/day,
pregnant women/nursing mothers 5,100 mg/day (Perazella, 2000).
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Based on the above recommended dietary intake of potassium according to the food and nutrition
center of the institute of medicine, the result of the potassium content highlighted implies that this mineral
elements in the two samples can be of health benefit..

Calcium is also one of the essential mineral elements which has several important functions to include
the regulation of muscle contractions and heart beat, its also helps in building strong bones and teeth. However,
lack of calcium causes rickets in children and osteomalacia or osteoporosis in later life (Institute of Medicine,
1999).

The recommended dietary intake of calcium is: infant 0-6 months (breastfed) approximately 210
mg/day, infant 0-6 months (formula fed) 350 mg/day, 7-12 months 270 mg/day, 1-3 years 500 mg/day, 4-8 years
700 mg/day, 9-11 years 1,000 mg/day, 12-18 years 1,300 mg/day, women 19-50 years 1,000 mg/day, 51-70
years 1,300 mg/day, while men 19-70 years 1,000 mg/day, 71 and above 1,300 mg/day (Institute of Medicine,
1999). The result of calcium content in the two samples compared to the recommended dietary intake (RDI)
suggests that the two samples can be of health benefit.

The therapeutic benefit of medicinal plants is usually attributed to their antioxidant properties (Zhang
et al., 2001; Rice-Evans, 2004 and Dixon et al., 2005), since most of the synthetic antioxidants are usually
carcinogenic (Mahdavi and Salunkhe, 1995). There is therefore, a need for identifying alternative natural and
safe sources of antioxidants, especially of plant origin, which ideology has increased in recent years (Zainol et
al., 2003). Vitamin B, C, E and so on, are the most abundant antioxidants present in plant foods (Harnadez et
al., 2006; Lim et al., 2007). In this study, the goose grass (Eleusin indica) has higher concentration of vitamin C
and D as shown in the table 2 (0.09+0.00 g/100g and 0.06+0.01 g/100g), than pawpaw (0.08+2121 g/100g and
0.00+0.00 g/100g) respectively.

Vitamin C is an essential nutrient which aids in many biological functions such as the synthesis of
collagen, healing of wounds, repair and maintenance of cartilage, bones and teeth. However, vitamin C is an
antioxidant which helps in neutralization of free radicals that damage cells at the genetic level. Deficiency of
vitamin C leads to scurvy which slows the rate of collagen formation therefore causes wounds to heal more
slowly (Shaikh et al., 2019). The recommended dietary allowance (RDA) in milligrams (mg) are: children 0 to 6
months 40 mg/day, 7 to 12 months 50 mg/day, 4 to 8 years 25 mg/days, 9 to 13 years 45 mg/day, female 14 to
18 years 65 mg/day, male 14 to 18 years 75 mg/day, female 19 years and over 75 mg/day, male 19 years and
over 90 mg/day, pregnant female 14 to 18 years 80 mg/day, pregnant female 19 years and over 85 mg/day,
breast feeding female 14 to 18 years 115 mg/day and the breast feeding female 19 years and over 120 mg/day
(Institute of Medicine, 2000). However, the result of vitamin C content highlighted indicated that, this nutrient
in the two samples compared to the recommended dietary intake (RDI) will serve as vital nutrient for the proper
functioning of the cells, tissues and organs in human body.

Vitamin D is also one of the essential nutrients which has diverse roles in metabolic reactions such as
maintenance of normal blood levels of calcium and phosphate. This inturn sustains the normal mineralization of
bone, muscle contraction, nerve conduction and general cellular function in all cells of the body. It also has
immuno-modulatory properties that may alter responses to infection in vivo (Berardi et al., 2009). Vitamin D,
also known as calciferol is a fat soluble vitamin, however its deficiencies is rickets in children and osteomalacia
in adults. The recommended dietary allowance in micrograms (mcg) are: children 0 to 5 months 5 mcg/day, 6 to
11 months 5 mcg/day, 1 to 3 years 5 mcg/day, 4 to 50 years 5 mcg/day, 51 to 65 10 mcg RE/day, men > 65
years 15 mcg/day, women > 65 years 15 mcg/day, pregnant female 5 mcg/day and lactating female 5 mcg/day
(FAO/WHO, 2002). The result of vitamin D content compared to the recommended dietary intake showed that
the plants will serve as essential source for nutrient intake.

Proximate principles of goose grass (Eleusin indica) and pawpaw (Carica papaya) roots help to play a
role in assessing their nutritional significance as well as medicinal role.

The results showed that roots of goose grass (Eleusin indica) had a higher proportion of fiber,
carbohydrate and ash value of (13.55+0.16%, 42.17+0.51% and 16.05+0.47%) respectively, than pawpaw with
corresponding values of 10.45+0.16%, 14.49+0.42% and 10.73+0.28% respectively. While moisture and crude
protein were higher in pawpaw (Carica papaya) root (78.83+0.25% and 3.27+0.22%) respectively than in goose
grass (22.22+0.25% and 2.86+0.22%) respectively. This study revealed that roots of these plants can be
essential source for dietary intake.

V.  Conclusion
The results of this study showed that both the goose grass (Eleusin indica) and pawpaw (Carica
papaya) roots possess antioxidant properties and could be used as alternative natural antioxidants. The root of
the plants also contain high levels of mineral elements (Ca, Na and K), therefore, making them a good source of
these mineral elements for nutritional purposes. Also, the permissible level of trace elements allow the use of
these plants for medicinal purposes of great importance (Idim, 2017). The proximate composition ascertain the
fact that the two plants can be of health benefit.
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