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ABSTRACT: The medicinal value of plants have assumed a more important dimension in the past few 

decades owing largely to the discovery that extracts from plants contain not only minerals and primary 

metabolites but also a diverse array of secondary metabolites with antioxidant potentials. However, there is 

dearth of knowledge on the medicinal uses and nutritional benefits of Curcuma longa and Viscum album. This 

study was designed to focus on the phytochemical and mineral composition in addition to the antioxidant 

activities of the methanol extracts of C. longa and V. album. Results indicated that the micro and macro mineral 

analysis exhibited significant presence of Fe, Zn, Mn, Ca and Mg while Cd, Pb, Ni and Cr were present in 

minute quantities. Phytochemical screening unravelled the presence of alkaloids, cardiac glycosides, steroids, 

phenols, tannins, saponins and flavonoids that were also proved by the quantitative analysis. There was a high 

correlation between the flavonoid content and antioxidant activities of the plant extracts. The antioxidant 

activities of the extracts were found to be concentration dependent. The results suggest that both plant extracts 

have good medicinal potentials and can serves as good sources of macro minerals.  
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1. INTRODUCTION 

Antioxidants have generated much attention as it inhibits and protects damage due to free 

radicals and reactive oxygen species leading to the pathophysiology of human diseases such as 

neurodegenerative disorders, inflammation, viral infections, autoimmune disorders and digestive 

system disorders [1]. Humans possess the ability to oxidize oxygen with the benefit of metabolizing 

fats, proteins and carbohydrates for energy, however, with a concomitant production of damaging 

molecules called free radicals as a result of the very high potential of oxygen to become an active 

metabolite when attacked by leaked electrons from electron transport chain [2]. 

Free radicals are capable of attacking the healthy cells of the body, causing them to lose 

their structure and function.  These cells damaged by free radicals appears to be a major 

contributing factor to aging and degenerative diseases such as cancer [3], ischemia reperfusion 

disease, cardiovascular disease, cataracts, immune system decline and brain dysfunction [4]. 
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Antioxidants are capable of stabilizing or deactivating free radicals before they attack cells 

[5]. They are absolutely crucial for maintaining optimals cellular and systemic health and 

well-being [1]. Organisms are endowed with endogenous antioxidant defence systems which 

control free radical formation [6]. However, the generation of free radicals beyond its antioxidant 

capacity leads to oxidative stress, a fundamental mechanism underlying a number of disorders [7]. 

The need for antioxidants becomes even more critical with high levels of pollution, cigarette, 

smoke, drugs, illness, stress and even exercise which increases the production of free radicals [5]. 

Many folk plants are recognised as sources of natural antioxidants like phenolics acids, 

tannins, flavonoids and other metabolites which governs their medicinal properties [8]. These 

antioxidant compounds possess anti-inflammatory, antiatherosclerotic, antitumor, antimutagenic, 

antibacterial and antiviral activities. C. longa is a perennial herb and member of the Zingiberaceae 

(ginger) family and is cultivated extensively in India and China The rhizome, the portion of the 

plant used medicinally, yields a yellow powder. Dried C. longa is the source of turmeric which 

possesses numerous pharmacological properties such as anti-inflammatory [9], antioxidant, 

hepatoprotective [10], anti-carcinogenic [11], anti-diabetic, antimicrobial, antidepressant properties 

[10]. It is used for the treatment of acne, wounds, boils, bruises, blistering, ulcers, eczema, insect 

bites, parasitic infections, haemorrhages and skin diseases like herpes zoster and pemphigus [12]. 

V. album is a specie of mistletoe in the family of Santalaceace. It is a hemiparasite in several 

species of trees, from which it draws water and nutrients. It has radical scavenging activity and 

protective effect against hydroperoxide generation [13]. It has been reported to possess a number of 

therapeutic applications in folk medicines in curing or managing a wide range of diseases [6] such 

as diabetes mellitus [14,15], chronic cramps, stroke, stomach problems, heart palpitations, to lower 

blood pressure, alleviate difficulties in breathing and hot flushes [16]. 

The focus of the study is to elucidate the phytochemical constituents, mineral elements and 

antioxidant activity of the methanolic extracts of C. longa and V. album in order to obtain readily 

available and safe antioxidants for subsequent prevention and treatment of diseases arising from 

oxidative stress. 

2. MATERIALS AND METHODS 

2.1. Materials 

2.1.1. Collection of plant materials 

The fresh leaves V. album and tubers of C. longa were purchased from Ojoo market, 

Ibadan, Oyo state and Main market, Jos, Plateau state, Nigeria. They were identified at the 

Department of Botany, University of Ibadan, Oyo state, Nigeria. 

2.2. Methods 

2.2.1. Sample preparation and extraction 

The plant materials were hand-picked to remove debris, cut into small pieces and air dried 

at room temperature with adequate ventilation and pulverized samples were extracted with 

methanol by reflux. Exactly 50g of the powdered samples were weighed into 400 ml of methanol in 

a reflux flask and refluxed for 2 h. The extracts were filtered hot using a muslin cloth and 

subsequently concentrated to dryness using a rotary evaporator. The extracts were scraped using 

spatula, placed in sterile sample bottles, weighed and stored in the refrigerator until required for 

use. 
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2.3. Phytochemical screening 

2.3.1. Qualitative phytochemical screening 

The qualitative phytochemical screening for the presences of alkaloids, cardiac glycosides, 

flavonoids, phenols, saponins, tannins, terpenoids and steroids were carried out suing standard 

procedures described by Harborne, 2008 [17]. 

2.3.2. Quantitative phytochemical determination 

a). Flavonoid determination  

The total flavonoid content (TFC) content of C. longa and V. album was determined by 

using method of Zhishen et al., (1999) [18]. Briefly, to 10 g of each powdered was added 100 mL of 

80% methanol. 0.2 mL was taken and added to 4 mL double-distilled water and 0.3 mL of 5% 

NaNO2 to the flask. The samples were shaken for 5 min, and 0.3 mL of 10% AlCl3 was added. After 

6 min, 2 mL NaOH was added to and it was made up to 10 mL using distilled water. The 

absorbance was measured at 510 nm. TFC was calculated using a calibration curve of quercetin 

equivalents. 

b). Phenol determination 

The total phenol content of the extracts were determined using the method reported by 

Singleton et al., (1999) [19]. Appropriate dilutions of the extracts (0.5 mL) was oxidized with 2.5 mL 

of 10% Folin-Ciocalteau’s reagent (v/v) and neutralized by adding 0.2mL of 7.5% sodium carbonate. 

The reaction mixture was incubated for 40 min at 45oC and the absorbance measured at 765 nm. 

The total phenol contents were subsequently calculated using gallic acid as standard. 

c). Alkaloid determination 

Five grams of each dried powdered samples of Curcuma longa and Viscum album were 

weighed into a 250 mL beaker and 200 mL of 10% acetic acid in ethanol were added, covered and 

allowed to stand for 4 h. This was filtered, concentrated on a water bath to one-quarter of the 

original volume and concentrated ammonium hydroxide solution was added drop wise to the 

extract until precipitation was completed. The precipitate was removed, washed with dilute 

ammonium hydroxide and used as described by Harborne, (2008) [17]. 

d). Saponin determination 

Exactly 0.5 g of the extracts were added to 20 mL of 1N HCl and boiled for 4 h. It was 

allowed to cool, filtered and 50 ml of petroleum ether was added to the filtrate to obtain ether layer 

[20]. 

 

e). Tannin determination 

5 g of powdered C. longa and V. album samples were weighed into a 50 mL plastic bottle. 50 

mL of distilled water were added and shaken for 1 h in a mechanical shaker. This was filtered into a 

50 mL volumetric flask and made up to the mark. To 5mL of the filtrate in a test tube was added with 

2 mL of 0.1N HCl solution and 0.008 M potassium ferricyanide. The absorbance was measured at 120 

nm [21]. 

 

2.4. Mineral analysis 

The determination of the mineral content of the samples were carried out using atomic 
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absorption spectrometry (AAS) as described by AOAC (2010) [22]. 

2.5. Total flavonoid assay 

Total flavonoid content was measured using aluminium chloride colorimetric assay. 1mL of 

extract or standard solution of catechin (300µg) were added to 10 mL volumetric flask containing 4 

mL of distilled water. To the above mixture, 0.3 mL of 5% NaNO2 was added, after 5 minutes, 0.3 

mL of 10% AlCl3 was added. At the 6th minute, 2 mL of 1M NaOH was added and it was made up 

to mark with distilled water. The solution was mixed thoroughly and the absorbance was measured 

against prepared reagent blank at 510 nm. Total flavonoid contents were expressed as percentage of 

catechin equivalent per 100 g of extract [18]. 

 

2.6. Free radical scavenging activity 

The free radical scavenging ability of the samples against DPPH (1,1ʹ-diphenyl-2 

picrylhydrazyl) free radical were evaluated. Briefly, appropriate dilution of the extracts (0 – 1.0 mL) 

was mixed with 1 mL of 0.4 mM methanol DPPH radical solution. The mixture was left in the dark 

for 30 min and the absorbance was taken at 516 nm [23]. 

 

2.7. Determination of reducing property 

The reducing power was determined by assessing the ability of the sample extracts to 

reduce FeCl3 solution as described by Pulido et al., (2002) [24]. Briefly, appropriate dilutions (0 – 1.0 

mL) of samples were mixed with 2.5 mL 200 mM sodium phosphate buffer (pH 6.6) and 2.5 mL of 

1% potassium ferricyanide. The mixtures were incubated at 50ºC for 20 min. Thereafter, 2.5 mL of 

10% Trichloroacetic acid was added and subsequently centrifuged at 650 rpm for 10 min. Then 5 

mL of the resulting supernatant was mixed with equal volume of water and 1mL of 0.1% ferric 

chloride. The absorbance was taken at 700 nm against a reagent blank. 

2.8. Fe2+ chelation assay 

The ability of the sample extracts to chelate Fe2+ was determined using a modified method 

of Minotti and Aust (1987) with a slight modification [25]. Briefly 150 μL of freshly prepared 500 μM 

FeSO4 was added to a reaction mixture containing 168 μL of 0.1 M Tris-HCl (pH 7.4), 218 μL normal 

saline and the methanol leaf extracts (0 – 500 μL). The reaction mixture was incubated for 5 min, 

before the addition of 13 μL of 0.25% 1.10-phenanthroline (w/v). The absorbance was subsequently 

measured at 510 nm in the spectrophotometer. 

 

2.9. Statistical analysis 

Statistical analysis were carried out using one-way analysis of variance (ANOVA) to 

compare the experimental groups followed by Bonferroni’s test to identify significantly different 

groups (SPSS for Windows, version 17, SPSS Inc., Chicago, IL) and ρ values less than 0.05 were 

considered statistically significant. 

 

3. RESULTS AND DISCUSSION 

3.1. Phytochemical constituents of C. longa and V. album 

Table 1 shows the phytochemical constituents of C. longa and V. album. The plant materials 

were found to contain a wide array of phytochemicals. The qualitative results indicated the 
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presence of alkaloids, cardiac glycosides, flavonoids, phenols, saponins, tannins and steroids. 

Terpenoids was found only in the C. longa and phlobatanins was absent in both plants. 

Table 1. Qualitative Phytochemical screening result of Curcuma longa and Viscum album 

 

Phytochemicals 

Plants 

Curcuma longa Viscum album 

Alkaloids ++ ++ 

Cardiac glycosides +++ +++ 

Flavonoids +++ ++ 

Phenols ++ ++ 

Saponin ++ ++ 

Tannin ++ ++ 

Terpenoids ++ - 

Phlobatanins - - 

Steroids + + 

Key: +++ (Highly present), ++ (Moderately present), + (Present), - (Absent). 

Figure 1 shows the quantitative phytochemical contents of C. longa and V. album. This 

revealed the presence of phenols (366.66 ± 4.90; 499.76 ± 1.80 mg/g); Tannins (191.00 ± 0.10; 466.23 ± 

6.20 mg/g); Flavonoids (134.16 ± 4.79; 122.88 ± 0.10 mg/g); Alkaloids (84.63 ± 2.19; 209.50 ± 0.20 

mg/g) and Saponins (9.45 ± 1.69; 106.00 ± 4.60 mg/g) in C. longa and V. album respectively. 

 

 

 

 

 

 

 

 

 

 

Figure 1. Quantitative phytochemical screening of Curcuma longa and Viscum album. The data are 

expressed as mean ± S.D. for triplicates (n=3). a = Values of the Curcuma longa extract 

differ significantly (p < 0.05) from Viscum album, indicating the higher value. 

3.2. Mineral content of the methanol extracts of C. longa and V. album 

The mineral content analysis showed significant variability among the different macro and 

micro elements (Fig. 2). This  revealed the presence of  Fe (209.13 ± 4.78; 194.24 ± 2.49 µg/L) and 
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Zn (196.58 ±  5.38; 181.69 ±  3.69 µg/L) in large amounts, Ca (11.01 ± 0.11; 10.22 ± 0.24 µg/L), Mg 

(10.04 ± 0.40; 9.25 ±  0.26 µg/L) and Mn (14.32 ±  0.32; 13.30 ±  0.31 µg/L) in moderate amounts 

and Cd (2.20 ± 0.30; 2.20 ± 0.04 µg/L), Pb (0.70 ± 0.10; 0.70 ± 0.30 µg/L), Ni (1.10 ± 0.02; 1.00 ±  0.06 

µg/L) and Cr (4.00 ± 0.03; 0.40 ±  0.01 µg/L) in minute quantities in the methanolic extract of C. 

longa and V. album respectively. 

 

 

 

 

 

Figure 2. Mineral analysis of Curcuma longa and Viscum album. The data are expressed as mean ± S.D. for 

triplicates (n=3). a = Values of the Curcuma longa extract differ significantly from Viscum album, 

indicating the higher value. 

3.3. Antioxidant content and activity of C. longa and V. album 

Figure 3 shows the DPPH scavenging activity, flavonoid content, reducing power and ferric 

ion chelatting activity of the methanol extracts of C. longa and V. album at various concentrations. 

 

 

 

 

 

 

 

 

 

Figure 3. The Antioxidant content and activity of Curcuma longa and Viscum album. The data are expressed 

as mean ± S.D. for triplicates (n=3). *: Values of the Curcuma longa extract differ significantly from 

the standard, ascorbate; (p < 0.05)**: Values of the Curcuma longa extract differ significantly from 

Viscum album (p < 0.05), indicating the higher value 

The flavonoid content of the extracts of C. longa and V. album were non-significantly 

different at all concentrations. The DPPH scavenging activity of C. longa was found to be similar to 

ascorbate standard but significantly higher than V. album. The scavenging activities were 

concentration dependent. The reducing power and ferric ion chelating activity of the plant extracts 

revealed that V. album had a significantly higher activity compared to C. longa at all concentrations. 

Their activities were concentration dependent. 

Phytochemicals are natural bioactive compounds found in plants, such as vegetables, fruits, 

medicinal plants, flowers, leaves and roots. These plant bioactive compounds that work with 
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nutrients and fibers to act as a defence system against diseases [7]. They exhibit extensive potential 

as antioxidants [26], antimicrobial agents [27], anticancer [28] and immune boosters in the body 

system [29]. In the present study, the preliminary screening of phyto-constituents (Table 1) revealed 

a significant presence of alkaloids, flavonoids, cardiac glycosides, phenols, saponins, steroids and 

tannins in both plant extracts. The quantitative analysis, (Fig. 1) showed that the pesence of phenols 

and tannins were the highest, alkaloids and flavonoids were in moderate concentration while 

saponin was the least present. Overall, V. album had a higher phytochemical content compared to C. 

longa. 

Mineral are required for normal growth activities of muscles, skeletal development, 

regulation of acid-base balance, chemical reaction in the body, intestinal absorption, cellular 

activity, oxygen transport, fluid balance and nerve transmission etc. There is scarcity of data on the 

mineral composition of the extracts of C. longa and V. album. The trend was similar to the reports of 

Gala and Gujar (2014) [30]. The study showed that both extracts contain iron and zinc in very high 

concentration; calcium, manganese and magnesium in moderate concentration and Cadmium, 

Lead, nickel and Chromium had negligible concentration levels. It has been reported that for many 

plant species Cr proved to be toxic at 5 mg/L and Pb at 2.60 mg/L [29]. In this regard, both plant 

extracts have very low concentration of Cr and Pb as compared to the reported levels of toxicity 

[31]. This indicates that C. longa and V. album are good sources of iron and zinc, enabling them to 

function as enhancers of blood formation, digestion and absorption [32]. The findings are similar to 

the reports of Fakankun et al., (2013) and Ayoola (2012) and have low levels of toxic metals [33,34]. 

Free radicals especially reactive oxygen species (ROS) had been implicated in a lot of 

degenerative diseases such as Parkinson and Alzhiemer diseases [35]. Overproduction of ROS can 

directly attack the polyunsaturated fatty acids, cell membranes and induce lipid peroxidation [36]. 

Antioxidants carry out their protective properties on cells either by preventing the production of 

free radicals or by neutralizing/scavenging free radicals produced in the body [35,37]. The 

antioxidant activity of C. longa and V. album could be attributed to the presence of phytochemicals 

(Table 1). The antioxidant activity of phenolics is mainly because of their redox properties which 

allows them to act as reducing agents, hydrogen donors, free radical scavengers, singlet oxygen 

quenchers and metal chelators [9]. The flavonoid content of C. longa and V. album (Fig. 3) increased 

with increasing concentration. Similar flavonoid content was noted in both plants. 

DPPH radical scavenging activity has been extensively used for screening antioxidants 

capacity in fruits, cereals, vegetables, juices, decoctions as well as extracts [34]. The radical 

scavenging activity (RSA) of C. longa and V. album were tested using the methanolic solution of the 

free radical, DPPH. The DPPH solution shows a deep purple coloration with an absorption 

maximum at 517 nm. The purple colour disappears in the presence of an antioxidant. Thus, 

antioxidant molecules can quench DPPH free radicals either by providing hydrogen atoms or by 

donating electrons through a free radical attack on the DPPH molecule, thereby eliciting a 

colourless product 2,2ʹ-diphenyl-1-hydrazine or a substituted analogous hydrazine. C. longa was 

found to be a good DPPH radical scavenger with a higher percent inhibition than V. album (Fig. 3). 

Reducing ability is a measure of the ability test item to reduce Fe3+ to Fe2+ and this reflects 

their antioxidant properties. Antioxidants are strong reducing agents principally based on the redox 

properties of the hydroxyl groups and the structural relationships between varying parts of the 

chemical moiety [37]. The concentration dependent ferric reducing antioxidant power exhibited by 
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the extracts indicates their high antioxidant property and V. album exhibited significantly higher 

reducing ability compared to C. longa. This could be as a result of the harvest time, the nature of the 

host tree of V. album as well as soil characteristics as parasitic plants are known to derive additional 

pharmacologically active compounds from the host and this could increase its antioxidant capacity 

[13]. 

Metal chelators form complex ions and co-ordination with metals by occupying all metal 

co-ordination sites and preventing metal redox cycling [38]. Metal chelators convert metal ions into 

insoluble metal complexes or generate steric hindrance which inhibits the interactions of between 

metals and lipid. Fe2+ is necessary in relatively large amounts for haemoglobin, myoglobin and 

cytochrome production but xanthine oxidase and other Fe proteins require small amounts of Fe for 

their metabolic functions [37]. However, Free Fe in the mitochondira can cause considerable 

oxidative damage via Fenton reaction. The hydroxyl radical generated causes the oxidation of 

lipids, proteins, DNA. It can directly attack poly unsaturated fatty acids of cell membranes and 

induce lipid peroxidation [39]. Overall, V. album showed a stronger Fe chelating capability than C. 

longa. 

4. CONCLUSION 

The plants extract present good nutritional sources of macronutrients and micronutrients, 

exhibiting least toxic risks regarding the heavy metals content. The phytochemical composition 

revealed the presence of considerable levels of phenols, tannins, flavonoids, alkaloids and saponins 

amongst others as well as free radical scavenging/antioxidant properties. 
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