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Introduction 

The traditional practice of extracting crude plant extracts through methods 

such as decoction, infusion, and tincture are prevalent worldwide. However, 

scientific scrutiny is ongoing to determine their effectiveness and mechanisms 
of action. Studies in ethnopharmacology and medical ethnobotany emphasize 

the importance of phytotherapy across different regions, regardless of 

civilization. It was estimated that over two billion people globally (34% of the 
world’s population) rely on medicinal plants as their primary treatment, but 

there is paucity of exact appraisals of their use for treating ailments worldwide. 

Although there are no records, quantitative estimations of herbal plant usage 

through folklore medicine could be useful in extrapolating the consumption of 

medicinal plant resources. Researchers in their bid to discover therapeutically 

effective drugs, have targeted several floras traditionally used for medicinal 
purposes. The medicinal properties of plants depend on both nutrient and non-

nutrient constituents. In West Africa, Ocimum gratissimum (OG) and Zingiber 

officinale (ZO) are well-known medicinal plants with various biological 
activities and therapeutic efficacy, as reported in ethnobotanical studies. These 

medicinal plants can be used as a” stand alone” medication, or complexed with 

other medicinal plants as an herbal mixture. For example, Ocimum 
gratissimum has been investigated by some researchers as a single herb 

(Nweze, 2009; Gupta et al., 2011; Chun-Ching Chiu et al., 2012; Olamilosoye 
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et al., 2018) or as polyherbal mixtures (Ogbo, 2006; Okparaeke, 2007; 

Ojewumi, 2021; Guleria, 2022; Oghenetekevwe & Orororo, 2022). 

The plant (OG) is frequently employed in traditional medicine to address a 
range of conditions, including respiratory infections, skin ailments, headaches, 

conjunctivitis, diarrhea, pneumonia, fever, and cough. Its flowers and leaves 

contain valuable oils, which are utilized in making teas and infusions (Prabhu 
et al., 2009). In Nigeria's coastal areas, it is used to manage high fever, 

epilepsy, and diarrhea (Imosemi, 2020), while in savannah areas, decoctions 

of the leaves are utilized for mental illnesses (Effraim et al., 2003; Imosemi, 
2020). In Southeastern Nigeria, the Ibos use OG to manage the baby's cord 

and fungal infections (Prabhu et al., 2009). In India, the plant has been used 

to treat headaches, sunstroke, influenza, inflammation, and as an antipyretic 
and diaphoretic. The roots of OG are used as a sedative for children in 

Brazilian tropical forests (Agarwal & Varma, 2014), while in Kenyan and sub-

Saharan African communities, the leaves are rubbed and sniffed to treat 
blocked nostrils, coughs, sore eyes, abdominal pains, ear infections, and fever. 

Additionally, the plant is employed as a tooth gargle, for regulating 

menstruation, and as a remedy for rectal prolapse (Naluwuge, 2013).  The OG 
leaves' infusion is utilized as a pulmonary antiseptic, antitussive, and 

antispasmodic agent (Ngassoum et al., 2003; Bhavani et al., 2019), and it can 

be utilized alone or combined with other medicinal plants in herbal mixtures. 
O. gratissimum to also exhibit ovicidal activity (Pessoa et al., 2002), 
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leishmanicidal activity (Ueda-Nakamura et al., 2006),  antidiarrhoeal effect 
(Owulade et al., 2004) , cytotoxic activity  (Mahapatra et al., 2009) , 

cardiovascular effect (Lahlou et al., 2004), neuroprotective effect (Bora et al., 

2011), antidiabetic effect (Okoduwa et al., 2017; Awwad et al., 2021) , 
nephroprotective (Ogundipe et al., 2017; Akara et al., 2021), hepatoprotective 

effect (Farombi, 2014; Chigozie et al., 2016; Huang et al., 2020). Treatment 

of hair loss, suspending activity, central nervous system activity, 
anticonvulsant activity, nematocidal activity, disintegrating activity, acne 

management (Prabhu et al., 2009). 

Ginger (Zingiber officinale -ZO) is an important tropical valued medicinal 
plant, over the world as a spice and for its therapeutic properties, The plant is 

sterile in nature (produce no seed) and only propagated by rhizomes (Ashraf 

et al., 2017). Different members of the family have been distributed in the 
tropics of the south and south-eastern Asia (Mintah et al., 2019). This plant is 

also cultivated throughout the tropical and sub-tropical region and is thought 

to be first vegetative cultivated plant among them (Mans et al., 2019). These 
plants contain a wide variety of biologically active, non-nutritive compounds 

known as phytochemicals. Ginger is widely used around the world in foods as 

a spice. For centuries, it has been an important ingredient in Chinese, 
Ayurvedic and Tibb-Unani herbal medicines for the treatment of catarrh, 

rheumatism, nervous diseases, gingivitis, toothache, asthma, stroke, 

constipation and diabetes (Mintah et al., 2019). Ginger is used in three 
different forms: (i) fresh ginger; (ii) dried and ground ginger; and (iii) 

preserved ginger. Ginger is now grown as a commercial crop in Africa, Latin 

America and South-east Asia (Elzebroek, 2008; da Silveira Vasconcelos et al., 
2019). 

The soil type, texture and exposure of a plant to environmental hazard could 
influence the nutritional compositions, and growth (Khan et al., 2015). 

Sorrenti et al. (2016) confirmed and supported by Paetsch et al. (2018) that 

environmental conditions can lead to modifications of the physicochemical 
properties of soil, and influences plants nutritional and phytochemical 

composition. Differences in the report of concentrations of chemical 

constituents of plants may be greatly dependent on the cultivar and region (An 
et al., 2016). Therefore, the objectives of this study were to identify and 

compare the total proximate, vitamins, and mineral composition of extracts 

from these medicinal plants cultivated in the southern part of Nigeria. 

Materials and Methods 

 

Collection and Identification of Plant Samples 

Fresh roots and leaves of ginger (Zingiber officinale) and scent leaf (Ocimum 

gratissimum) respectively, were collected from a garden at Okuzu Mbana 

Village Oba, Anambra State and transported to Plant Science and 
Biotechnology Department, University of Port Harcourt for taxonomical 

identification. After which, documentation of the got tests was finished and 

recorded by assigning a reference number: UPH/PSB/ 2023/014, and 
herbarium numbers: UPH/P/373 and UPH/P/374 for later referring purposes.   

 

Sample preparation  

The plant samples were coarsely powdered after being air dried until constant 

weights were achieved. According to the procedures described by Onakurhefe 

et al. (2020), El-Borm et al. (2018), and Badawy et al. (2019), the root and 
leaves' aqueous extracts were prepared. In the extraction, water served as the 

solvent. When the soluble materials had completely dissolved, the sample was 

placed in a stoppered container with the solvent and left to stand at room 
temperature for 72 hours (3 days).  After straining the mixture, the Marc (damp 

solid material) was compressed. After that, Whatman's No. 1 filter was used 

to clarify the mixed liquid. The filtrate was mounted on the water bath at 1000C 

to evaporate the liquid part of the extract. Temperature was set based on the 

solvent boiling point to avoid denaturing of the extracts. 

 

Reagents Used  

The chemicals used in this study were of standard grade, sourced from Sigma-

Aldrich and Merck (Johannesburg, South Africa). Chemical Safety 
Precautions were taken during the assays and the following reagents were 

used; diethyl ether, sodium sulfite (Na2SO3), octanol, acetone, sulfuric acid 

(H2SO4), NaOH, boric acid, hydrochloric acid, KMnO4, FeCl3 solution, oxalic 

acid, 2,6-dichlorophenolindophenol, ∝-∝ 0 -dipyridyl reagent, ethanol, ∝-
tocopherol, 

 

Proximate Composition 

The proximate analysis (moisture, protein, fats, fiber, ash, and carbohydrate 

content) of the plant samples were determined by using Association of Official 

Analytical Chemists (AOAC, 2016) methods. All the proximate values were 
reported in percentage (Adegbe et al., 2016). 

 

Determination of Moisture Content  
Moisture content was determined using the method as described by (Adegbe 

et al., 2016). An empty crucible was dried to a constant weight in an oven at 

105⁰C, allowed to cool in a desiccator and weighed (W1). The pulverized plant 
sample (2.0 g) was weighed (W2) in the crucible and dried at 105⁰C until it 

attained a constant weight. The crucible containing the plant sample was 

allowed to cool in a desiccator and the weight (W3) was measured. The 
moisture content was calculated in percentage thus as: 

% 𝑀𝑜𝑖𝑠𝑡𝑢𝑟𝑒 𝑐𝑜𝑛𝑡𝑒𝑛𝑡 =  
𝑊2 − 𝑊3

𝑊2 − 𝑊1

𝑥100 

 
Determination of Crude Protein and Nitrogen  

The pulverized plant sample (2 g) was weighed in a 300 mL Kjeldahl flask 

and digested by a volume of 20 mL concentrated sulfuric acid (H2SO4). The 
process was aided with a catalyst until a clear solution was obtained. The 

digest was allowed to cool, diluted with 250 mL distilled water and transferred 

into a 500 mL Kjeldahl flask, containing anti-bumping chips and 40 mL of 
40% NaOH. The distillate from the solution was transferred in a collecting 

liquid (250 mL of 2% boric acid and a few drops of mixed indicator) by 

immersing the end of the condenser inside the liquid to trap the gaseous 
ammonia being liberated. The resultant liquid was then back titrated against 

0.01 M hydrochloric acid until the endpoint violet color was reached and 

percentage nitrogen content was calculated as: 

% 𝑊𝑛2 =  
14 𝑥 𝑀 𝑥 𝑉𝑡 𝑥 𝑉100

𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒 (𝑚𝑔) 𝑥 𝑉𝑎
 𝑥 100 

Percentage crude protein was expressed as: % Wp = % Wn2 × 6.25; Where M 
is actual molarity of acid (HCl), V100 is the titre value (Cm3) of HCl used, Vt 

is the total volume of the diluted digest, Va is the aliquot volume distilled, Wp 

is the crude protein content, Wn2 is the Nitrogen content. 
 

Determination of Crude Fat  

The crude lipid content of the sample was determined by Soxhlet extraction 
method as described by A pulverized sample of 5 g was measured in a 500 mL 

round bottom flask, containing a few grams of anti-bumping granules and was 

Weighed (W1) all together. The fat content of the pulverized plant samples 
was extracted in 100 mL of diethyl ether at 40–60⁰C for 6 h in the flask 

attached to the Soxhlet extractor, at reflux. The filtrate was concentrated, 

diethyl ether was recovered and the oil in the round bottom flask was dried in 
an oven. The oil and the round bottom flask were thereafter Weighed (W2). 

The percentage of crude fat content was calculated thus as: 

% 𝐶𝑟𝑢𝑑𝑒 𝑓𝑎𝑡 =  
𝑊2 − 𝑊1

𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒
𝑥100 

 

Determination of Neutral Detergent Fibre 

The Neutral detergent fibre (NDF) of the samples was determined using the 
Van Soest et al. (1991) fibre analysis. To do this, a pulverized, air-dried 

sample weighing 1 g was placed in an empty crucible (W1). Then, 100 mL of 

neutral detergent solution and 0.5 g of sodium sulfite (Na2SO3) were added to 
the crucible at room temperature, along with a few drops of octanol. The 

mixture was boiled for an hour, filtered, and the residue was washed twice in 

boiling water and then in cold acetone. After drying in an oven at 105⁰C for 8 
hours, the residue was cooled in a desiccator and weighed (W2). To calculate 

the percentage of NDF in the sample, the following formula was used:  

% 𝑁𝐷𝐹 =  
(𝑊1 + 𝑊2) − 𝑊1

𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒
𝑥100 

Where, percentage Neutral detergent soluble (NDS): % NDS = (100 − % 

NDF). 
 

Determination of Ash Content  

The AOAC (2016) method (Adegbe et al., 2016), was used for the ash content 
assay. To determine the ash content of a pulverized plant sample, a heat-

resistant porcelain crucible was used. The crucible was dried in an oven at 

105⁰C for 10 minutes, allowed to cool in a desiccator, and then weighed to 
obtain the dry weight (W1). Next, 2 g of the pulverized plant sample was 

measured into the crucible, and the combined weight was measured (W2). The 

crucible with the sample was then incinerated in a furnace (Furnace 62700, 
Barnstead-Thermolyne, USA) at 250 ◦C for 1 hour and at 550⁰C for 7 hours to 

ensure proper ashing. After cooling the crucible in a desiccator, its weight was 

measured again (W3). The percentage of ash content in the sample was 
determined using the following formula: 

% 𝐴𝑠ℎ 𝑐𝑜𝑛𝑡𝑒𝑛𝑡 =  
𝑊3 − 𝑊1

𝑊2 − 𝑊1

𝑥100 
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Non-Fibre Carbohydrates  

The Non-Fibre Carbohydrates (NFC) content of the plant sample was 

evaluated by the method described by (Unuofin et al., 2017). The carbohydrate 
content was calculated by the difference of the total dry matter and the addition 

of the percentage ash, crude fat, crude protein and Neutral detergent fibre 

(NDF) using the formula: 
 

 %NFC = 100 − (%Ash + %Crude fat + %Crude protein + %NDF)  

A high value of NFC indicates more digestible carbohydrates and lesser fibre 
in the sample.  

 

Determination of Energy Content  
The value of energy in the samples was estimated in kilojoule per hundred 

gram and calculated by adding up the values for carbohydrate, crude lipid and 

crude protein using the factors; 16.736 KJ, 37.656 KJ and 16.736 KJ 
respectively as shown below: 

 

Energy value (K J/100g) = (%Crude protein × 16.736) + (%crude fat × 37.656) 
+ (%carbohydrate × 16.736). 

 

Vitamin composition 

The spectrophotometric estimation of vitamins A, E, C, B1, B2 and B3 present 

in the ginger, scent leaf and the blend of plant mixture extract was done 

following standard spectrophotometric procedures. Vitamin A was estimated 
by the method of Bayfield and Cole (1980), based on the reaction between 

vitamin A acetate or palmitate with TCA (trichloroacetic acid). The 
absorbance of the colour developed is now estimated by spectrophotometry.   

The concentration of vitamin E in the plant extract was measured using the 

Emmerie-Engel reaction described by Rosenberg and Miller (1992). This 
reaction relies on vitamin E's ability to reduce ferric to ferrous ions, which 

results in a red color formation upon reaction with 2,2'-dipyridyl. Initially, 

vitamin E and carotenes were determined together using xylene and the 
absorbance was measured at 460nm to determine carotenes. A correction was 

made by adding ferric chloride and measuring again at 520nm. To assess 

Vitamin C levels, 1ml of standard ascorbate, supernatant, and blank were set 
aside, and the volume was made up to 2ml with 4% TCA. DNPH reagent 

(0.5ml) was added to the tubes, followed by 2 drops of 10% thiourea solution. 

The mixtures were kept at 25⁰C for 3 hours, resulting in the production of 
osazane crystals. These crystals were dissolved in 2.5ml of 85% sulfuric acid, 

and the absorbance was read at 540nm by spectrophotometry after cooling. A 

standard graph was drawn with an electronic calculator set to the linear 

regression mode to determine the concentration of ascorbate in the sample 

(expressed in mg/100g of sample). Vitamins B1, B2, and B3 were also 

measured spectrophotometrically at different absorbances. 

 

 

 

 

Minerals analysis 

Minerals assay was done with the use of an Agilent FS240AA Atomic 

Absorption Spectrophometer according to the method of American Public 

Health Association [APHA] (1995) (Rahmanian et al., 2015) 
 

Sample digestion  

To digest the sample, 2 g of the dried extract was added into a digestion flask, 
to which 20 ml of the acid mixture (650 ml concentrated HNO3; 80ml 

perchloric acid; 20ml concentrated H2SO4) were added. The flask was heated 

until the solution was clear, and then it was made up to the 100ml mark using 
distilled water. 

 

Determination of Minerals  
The method described by (Abdou Bouba et al., 2012) , with modification was 

adopted. The pulverized plant samples (2.5 g) were weighed and ashed at 

550⁰C. The resulting residue (white ash) was dissolved in 4 mL of 
concentrated HCl acid, filtered and the filtrate was diluted in a volumetric flask 

with distilled water. The resulting solution of the extract was then subjected 

for the analysis of specific major minerals. The analyses were performed in 
triplicates. The elements; Calcium Ca, Sodium Na, Magnesium Mg, 

Phosphorus P, Potassium K, Zinc Zn and Iron Fe, were determined by atomic 

absorption spectrophotometer (Varian Spectra AA-220, USA). 
 

Results 

Proximate composition 

This section presents the results of the proximate analysis of the plant extract. The 

proximate analysis was conducted to determine the moisture content, crude protein, 

crude fibre, fat, ash, carbohydrate, and energy content of the extracts. The values 

presented are the average of three readings (Table 1). 

 

Vitamins  
Figure 1 presents the vitamin composition of the plant extracts. The results show 

that all three samples contain varying amounts of vitamins B1, B2, B3, E, A, and C. 

The GN/SL extract had the highest vitamin B1 and B2 content at 0.52 mg/100g and 

0.19 mg/100g, respectively, followed by the scent leaf (SL) extract at 0.35 mg/100g 

and 0.13 mg/100g, respectively. The ginger (GN) extract had the lowest vitamin B1 

and B2 content at 0.30 mg/100g and 0.11 mg/100g, respectively. In terms of vitamin 

B3 content, the scent leaf (SL) extract had the lowest amount at 0.02 mg/100g, 

followed by the ginger (GN) extract at 0.03 mg/100g, and the GN/SL extract had 
the highest amount at 0.04 mg/100g. 

 

The vitamin A content of the GN/SL extract was the highest among the 

samples at 39.21 µg/100g, followed by the scent leaf (SL) extract at 37.42 
µg/100g, and the ginger (GN) extract at 31.01 µg/100g. Finally, the GN/SL 

extract had the highest vitamin C content at 2.94 mg/100g, followed by the 

ginger (GN) extract at 2.83 mg/100g, and the scent leaf (SL) extract at 2.15 
mg/100g. 
 

Table 1: Proximate Analysis of the Plant Extracts 

Sample Moisture Content (%) Crude Protein (%) Crude Fibre (%) Fat (%) Ash (%) Carbohydrate (%) Energy (kCal) 

Ginger (GN) 11.42 9.19 0.28 0.98 1.83 76.30 350.78 
Scent Leaf (SL) 12.74 12.82 0.23 1.54 2.64 70.03 345.29 

GN/SL 15.84 13.62 0.36 1.84 2.92 65.41 332.66 

 

 

Figure 1: Radar plot showing the Vitamins Composition of the plant extract 

 

Figure 2: Bar plot showing the Vitamins Composition of the plant extract 

https://doi.org/10.54117/ijnfs.v2i2.27


Available: https://doi.org/10.54117/ijnfs.v2i2.27         Research article 

 

30 

  

Mineral Composition 

Minerals are important nutrients that are essential for many physiological 

functions in the body. The mineral composition of the plant extract is 

presented in Figures 3 and 4. 

 
Figure 3: Radar plot showing the Minerals Composition of the plant extract 

 

 
Figure 4: Bar plot showing the Minerals Composition of the plant extract 

Statistical Analysis  

All experiments were performed in triplicate and the outcomes expressed as 

mean ± standard deviation. The obtained data were subjected to statistical 

analysis using XLSTAT 2016.  A one-way ANOVA was used to compare 
mean values among the various extracts. P-values less than 0.05 (P ≤ 0.05) 

were considered statistically significant using Tukey's Multiple Comparison 

Test.  
 

DISCUSSION 

Proximate Analysis 

The outcome of the proximate analysis of the plant extract show that the ginger 

extract (GN) had a lower moisture content (11.42 ± 0.03%,) than the scent leaf 
extract (SL: 12.74± 0.03%) and the GN/SL extract (15.85 ± 0.04%). The 

moisture content of a substance is an important parameter to consider because 

it affects the stability and shelf life of the substance. The lower moisture 

content of the GN extract may indicate that it may have a longer shelf life than 

the SL extract and the GN/SL extract. The crude protein content of these 

aqueous extracts (SL, GN, GNSL) was expressed using organic nitrogen, with 
the GNSL combination containing the highest values at 13.62 ± 0.02%, in 

comparison to the GN protein content of 9.19 ± 0.01% and the SL protein 
content of 12.82 ± 0.02%.  Although the recommended daily intake of protein 

for humans is 0.8 g/kg BW/d, regardless of age or gender, these guidelines do 

not account for variations in hormone levels, metabolism, immunity, or health 
issues (Bauer et al., 2013). As such, these extracts (herbal mixture and 

individual extracts) could be suggested as an excellent protein source in 

complementary diets. The crude fibre content expresses the level of food 
digestibility The crude fibre content of the GN extract was 0.28%, while that 

of the SL extract was 0.23%. The GN/SL extract had a crude fibre content of 

0.36%. The quantification of fat and oil extracted from the plant revealed that 
GN/SL extract had a higher fat content than the GN extract and the SL extract.  

Fat is a major component that contributes to differences in the gross energy of 
various food substances, as it yields over 9 Kcal/g compared to carbohydrates 

and proteins that yield about 5 Kcal/g. Nagao and Yanagita (2010) reported 

that medium-chain triglycerides (MCTs) and medium-chain fatty acids 
(MCFAs) have therapeutic benefits in preserving insulin sensitivity, as 

observed in animal models and patients with type 2 diabetes. Therefore, the 

level of oil present in SL, GN and GNSL could contribute to its medicinal 
potency. This may be because both ginger and scent leaf are rich sources of 

essential oils. The fat content of a substance is also an important parameter as 

it affects the sensory properties of the substance, such as the texture and flavor. 
The ash content of the plant indicated the presence of inorganic constituents. 

Our results showed that the percentage of ash in the GNSL extract (2.90 ± 0.03 

%) was higher than that of the extract from GN    root (1.83 ± 0.02%) and SL 
2.64 ± 0.02). The ash content strongly suggests that the mineral level in the 

mixture is higher than that of the individual extracts, except for the calcium 

composition in the ginger root which was significantly higher. Therefore, in 
terms of mineral composition, the GNSL combination is a better source. 

Overall, minerals are known to be essential for human nutrition, contributing 

to physical and mental wellbeing. Carbohydrate content is an important 
parameter to consider because it is an indicator of the energy content of the 

substance. The carbohydrate content of the GN extract was higher than that of 

the SL and the GN/SL extract, the higher carbohydrate content of the GN 
extract compared to the other extracts may be attributed to the higher sugar 

content present in ginger. Additionally, the lower carbohydrate content in the 

GN/SL extract may be due to the dilution effect caused by the mixture of the 
two extracts. The energy content of the GN extract was higher than that of the 

SL extract and the GN/SL extract, which may be attributed to the higher 
carbohydrate content. The energy content of the GN extract was 350.78 kCal, 

while that of the SL extract and GN/SL extract were 345.29 kCal and 332.66 

kCal, respectively. Elhayany et al. (2010) concluded in their research that a 
low carbohydrate diet could reduce the risk of cardiovascular diseases and 

control diabetes among obese patients. GNSL could be advantageous in this 

regard as the, likewise SL which is predominantly being consumed as a 
vegetable. 

Vitamin Quantification 

The fat-soluble vitamins A and E content of the plant extracts were evaluated 

using retinol equivalent. The GNSL sample (39.21 ± 0.01mg retinol/100g) has 

the highest retinol followed by SL sample (37.42 ± 0.02 mg retinol/100g) and 
the GN sample (31.01 ± 0.02 mg retinol/100g) has the lowest value of vitamin 

A which is also commensurable to the recommended Average Requirement 

(AR) of vitamin A, by European Union (EU) for average body weight adult 
men (68.1 kg) and women (58.5 kg) with an established ARs values of 0.57 

mg retinol equivalent (RE)/day and 0.49 mg RE/day respectively (Idris et al., 

2019).  The high vitamin A content even in the individual extracts may explain 
the reason for improved vision with scent leaf and ginger. Vitamin B and C 

are water soluble vitamins which are also essential micronutrient that was 

quantified in this research. Vitamin B (B1, B2, and B3) are important vitamins 
which aid in conversion of food into energy and are vital for healthy skin, 

muscles, brain, and nerve functionality. Vitamin C is a strong aqueous-phase 

antioxidant that scavenges free radicals and reduces oxidative stress 
(Pandithavidana & Jayawardana, 2019). The GNSL extract (0.41 ± 0.02mg 

AA/100g) has higher ascorbic acid content compared to the SL extract (0.28 

± 0.01mg AA/100g) and GN extract (0.15 ± 0.01mg AA/100g). Vitamin C 
which aids in collagen formation and key to absorbing and metabolizing other 

nutrients, is less stable to heat, hence this might result in the lesser values of 

the ascorbic acid content of the samples (pulverized aqueous extracts) as 
shown in fig. 3. According to Frei et al. (2012), the recommended dietary 

allowance (RDA) of vitamin C for adults (≥19 years) is 75 mg/day for a female 

and 90 mg/day for a male. Ginger and scent leaf are usually not eaten as a 
whole meal, rather as spices and herbs but should be supplemented with food 

containing appreciable amount of vitamin C to achieve a balanced diet.  

  

Mineral Elements  

Mineral elements are essential constituents in human nutrition. They are 
skeletal structures and serves as essential components of many enzymes, 

vitamins, hormones and respiratory pigments or as cofactors in metabolism, 

catalysts and enzyme activators (Soetan et al., 2010; Fox & Zimba, 2018). The 
macro and micro elements of these plants contain very important nutrients 

relevant to the human wellbeing. Adequate calcium (Ca) is needed alongside 

with vitamin D and K to the development and maintenance of healthy bones 
and teeth. It also plays a vital role in many systems including intracellular 

signaling to enable the integration and regulation of metabolic processes 

(Klimecka & Muszyńska, 2007; Krebs et al., 2015). The values of Ca in the 
aqueous extracts were GNSL (3.82 ± 0.02%), SL (3.11 ± 0.01%), and GN 

(3.93 ± 0.02%). This result shows that consumption of ginger extract provides 
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more calcium .This value was also higher than that reported by (Ogbuewu et 
al., 2014). However, the values recorded for the SL and GNSL mixture are 

comparable to that exhibited by GN sample, suggesting that scent leaf may 

have performed a suppressive action with regards to calcium content in the 
herbal blend.   Sodium (Na) is responsible for regulating body water content 

and electrolyte balance. It is also required for the absorption of certain 

nutrients and water from the gut. The control of blood sodium levels depends 
on a balance between sodium excretion and absorption at the kidney which is 

regulated by nerves and hormones (Pohl et al., 2013; Afsar et al., 2016; 

Shrimanker & Bhattarai, 2019). The values of sodium in the samples were 
(0.61 ± 0.01, 0.64 ± 0.01, and 0.67 ± 0.02) mg/100g for GN,SL and GNSL 

respectively.  Magnesium (Mg) is an essential mineral present in all human 

tissues, especially in bone. It has both physiological and biological function 
such as muscle and nerves functioning, activation of many enzymes and for 

parathyroid hormone secretion (Gröber et al., 2015; McEwen, 2021). It also 

has important interrelationships with Ca, K and Na. The values of Mg in the 
studied aqueous ginger sample GN (1.42 ± 0.01) was  higher than those 

reported by (Osabor et al., 2015) in the same plants, but (Okunlola et al., 2019) 

reported a value of  261.93 ± 0.29mg/100g , higher than that in our studied SL 
sample. The reasons for the variations could be because of the extraction 

process and solvents used. The major role of phosphorus is in the formation 

with calcium, of the bone component. It is essential for healthy bone and tooth 
structures. It is also important for the structure of cell membrane and 

contributes to several processes associated with energy metabolism 

(Settembre et al., 2013). Phosphorus concentrations in studied samples ranges 
from (0.26 ± 0.01, 0.33 ± 0.02, and 0.41 ± 0.02) mg/100g% respectively for 

GN, SL and GNSL. Potassium (K) is essential for water and electrolyte 
balance and the normal functioning of cells, including nerves. It also decreases 

blood pressure by promoting the loss of sodium in the urine (McLean & Wang, 

2021). It helps to protect cardiovascular health. Concentrations of K in the 

studied extracts were (14.72 ± 0.01, 18.22 ± 0,02, and 19.54 ± 0.02mg/100g.) 
for GN.SL and GNSL respectively. This value are agreement with the findings 

of and (Osuagwu & Edeoga, 2013) for SL but  higher than those reported for 

ginger by (Ogbuewu et al., 2014).   

Zinc (Zn) is a trace mineral which plays a role in the formation of enzymes, 

Zn improves immune function, helps blood clotting, maintain seen of taste and 
smell, keep skin healthy and enable normal growth and development 

(Chasapis et al., 2020). Zinc concentrations in samples studied had the values 

of (0.13 ± 0.01, 0.18 ± 0.01, 0.23 ± 0.02) mg/100g for GN, SL and GNSL 
respectively. But lower values of zinc in ginger was reported  by Ogbuewu et 

al. (2014) and Okunlola et al. (2019) in scent leaf. The difference may be 

attributed to the soil types and environmental factors associated to the different 
location of the studies. As important medicinal trace minerals in human body, 

Zn provides a natural protective mechanism against virus especially those 

causing respiratory tract infections (Cai et al., 2005). Also according to these 
studies (Kupka & Fawzi, 2002; Maier et al., 2013) , Zn is used extensively in 

the fight against HIV by delaying the integration of HIV virus in the blood. Its 

immunomodulatory role also buttresses the traditional usage of these 
medicinal plants to cure cold and mange HIV.  Zinc is important in the 

development and functioning of pituitary gland, the gonads and the 

reproductive organs. Iron is another trace mineral that was evaluated in this 

study. It is a component of hemoglobin in the blood, and it transports oxygen 

from the lungs to different parts of the body. It is also part of many enzymes 

and essential for growth, healing, immune function, and synthesis of DNA 
(Wild et al., 2010; Musallam & Taher, 2018). Iron concentration in the studied 

samples had GNSL higher than the values from the individual samples. GN 
and SL. 

Conclusion 
The chemical composition determines the physiological properties and 

medicinal value of a plant. The medicinal potential of GN, SL and the herbal 

mixture GNSL could have been due to the chemical composition and 
nutritional value as studied in this research.  The present study, which 

investigated the nutritional composition of ginger, scent leaf and their mixtures 

established that these medicinal plants cultivated in the southern part of 
Nigeria are powerhouses of nutrients; and there may be more potent outcomes 

when used as a herbal mixture. The above results indicate that these extracts 

can form part of a complementary diet for total wellbeing.  
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