
Introduction

Plants have been the primary source of health care for both 

humans and other animals for many years (Yagayata and Vijay, 

2012). Approximately 80 % of the world's population depends 

on plant for treatment of diseases (WHO, 2000). Plants are the 

major source of pharmaceuticals and they provide bioactive 

compounds that can be used directly as drugs or as synthetic 

analogs (Cragg and Newman, 1999). Approximately 25% 

of drugs prescribed in the United States are plant derived 

natural products and 74% of the 119 most important drugs 

contain ingredients from plants used in traditional 

medicine (Cochrane et al., 2008). In Germany, about 600-

700 plant based medicines are available and are prescribed 

by 70 % of German physicians (Hassan et al 2009). Long ., 

before now, the approach to new drugs through natural 

products was proved to be the single most successful 

strategy for the discovery of new drugs. Despite the initial 

success, chemical diversity and specific action on target, 

drug discovery from natural products, has been 

deemphasized by many pharmaceutical companies in 
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Abstract

Objective: The leaves of  (mistletoe) and its host plant  (host) have Tapinanthus globiferus  Piliostigma thonningii

been used in traditional medicine in Northern Nigeria for treatment of inflammation, bilharzias, treatment of eye 

diseases, cancer, malaria, elephantiasis and migraine. This research is design to comparatively investigate the 

antioxidant activity of the mistletoe and its host. : The powdered leaves were serially Materials and methods

extracted by maceration using n-hexane, dichloromethane, ethyl acetate and methanol. The extracts were 

comparative evaluated for their phytochemicals using standard procedures. The antioxidant activities of the extracts 

were evaluated spectrophometrically using DPPH assay where vitamin C was used as standard. Total phenolic 

contents of the methanol fractions of the two plants were determined using Folin-Ciocalteu reagent, where garlic acid 

was used as standard. : The Phytochemical screening revealed the presence tannins, flavonoids, cardiac Results   

glycosides, alkaloids, steroids/triterpenoids, anthraquinones and saponins. The DPPH free radical scavenging  

activity of the globiferus showed IC  of 0.9, 0.64, 0.5 and 0.78 mg/mL for n-hexane, dichloromethane, Tapinanthus 50

ethyl acetate and methanol respectively. The showed IC 0.60, 0.74, 0.40 and 0.62 mg/mL n- Piliostigma thonningii 50 

hexane, dichloromethane, ethyl acetate and methanol respectively. The IC of the fractions can be compared with that  50 

of the ascorbic acid (0.58 mg/mL). The phenolic content was expressed as garlic acid equivalent. The phenolic  

content of  was 50 mg/100 mg of garlic acid. That of  was found to be 20 Tapinanthus globiferus Piliostigma thonningii

mg/100g of garlic acid. : The extract-fractions demonstrated antioxidant activities and it has justified Conclusion

their usage in traditional medicine for treatment of diseases whose etiologies are related to free radicals in the body 

(e.g. cancer).
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favour of approaches based on combinatorial chemistry and 

genomics (Gurnani et al., 2014).

Plants are a great source of medicines, especially in traditional 

medicine. They are useful in the treatment of various diseases 

(Bako et al., 2005). A good number of rural populations depend 

largely on herbal remedies. Most of these herbal remedies have 

stood the test of time, particularly for the treatment of allergic, 

metabolic and cardiovascular diseases (Igoli et al., 2005). It has 

been reported in recent times that 50 % of top pharmaceutical 

products sold are linked to natural product research (Falodun et 

al., 2007). According to Halilu et al. (2013), biologically active 

compounds isolated from plants have played enormous roles in 

the development of new drugs. These compounds are 

synthesized by plants during their normal metabolic activities 

and sometimes they are synthesized when the plant needs to 

adapt to a particular change within its environment. These 

compounds have complex diverse chemical structures and they 

are often referred to as secondary metabolites.

Mistletoes grow wild on various economic trees in Nigeria and 

are usually cut down and destroyed. This is due to the damages 

they cause to their host trees which lead to huge economic loss. 

Mistletoes anchor themselves to their host by means of 

adventitious roots that penetrate through the host tissues and 

adversely affect the growth and fruiting performance of the host 

tree (Ishiwu et al., 2013). 

In Nigeria,  (monkey's bread or camel's Piliostigma thonningii

foot tree) is known as  (Hausa) and  (Kanuri). The  Kalgo Kalur

mistletoe is also called  (Yoruba),  (Igbo),  Afomo Awuruse Kauchi

(Hausa) and  (Kanuri). is a Burongu Piliostigma thonningii 

leguminous plant of sub-family  comprising Caesalpinioideae,

of trees, shrubs or very rarely scramblers.  The root and twig of 

Piliostigma thonningii are used for treatment of dysentery, fever, 

respiratory ailments, snake bites, hook worm and skin diseases 

(Jimoh and Oladiji, 2005). The stem of the Piliostigma 

thonningii is used for treatment of dysentery, pile, male erectile 

malfunction among others. Its root is used for the treatment of 

gastro intestinal track problems (GIT) and dysentery. The leaf 

extracts have been used for various ethnomedicinal purposes 

including the treatment of inflammation, bilharzias, eye diseases 

malaria and catarrh (Kwaji et al , 2010). The mistletoe .

( ) is used for the treatment of breast Tapinanthus globiferus

cancer, elephantiasis and migraine. This research is aimed at 

comparative investigation of the phytochemicals and 

antioxidant activities of  and its mistletoe Piliostigma thonningii

( ). Tapinanthus globiferus

Materials and methods 

Sample collection and identification

The leaves of mistletoes Piliostigma thonningii and its 

( ) were collected from the medicinal Tapinanthus globiferus

plant garden of the Department of Pharmacognosy and 

Ethnopharmacy, Faculty of Pharmaceutical Sciences, 

Usmanu Danfodiyo University, Sokoto, in November, 

2015. The plants were identified and authenticated by U.S. 

Gallah (consultant taxonomist) at the Department. The 

voucher specimen number for  Tapinanthus globiferus is

PCG/UDUS/LOR/0001 and that of Piliostigma thonningii 

is PCG/UDUS/LEGU/0001. The specimens were 

deposited at the Herbarium of the Department for future 

reference. 

Preparation and extraction of samples

The  Tapinanthus globiferus and Piliostigma thonningii 

leaves were air dried and pulverized using a wooden pestle 

and mortar and were stored in separate clean, air-tight 

polythene bags until required for use.

Serial extraction of Tapinanthus globiferus and 

Piliostigma thonningii leaves

The powdered sample of  (80 g) was Tapinanthus globiferus

extracted serially by maceration using 300 mL of n-hexane, 

dichloromethane, ethyl acetate and methanol in a 

separating funnel for 24 hrs. After soaking the powder for 

24 hrs with the initial solvent, it is drained and washed 

thoroughly and the marc was allowed to dry and then 

extracted with solvent of next polarity. The procedure 

above was repeated for . Total of Piliostigma thonningii

eight (8) extracts were obtained and concentrated in open 

air in the laboratory. Their masses were recorded and their 

percentage yields were calculated.

Phytochemical screening 

Phytochemical screening was conducted using standard 

procedures as outlined by Sofowora (2008); Mohammad et 

al. (2013); Evans (2005) and Bhandary et al. (2012).  

Determination of total phenolic content

The total phenolic content was determined using of Ragazzi 

and Veronese (1973) with slight modification.  The 

fractions (1 mL) were added to a mixture of 2 mL of distilled 

water and 1 mL of folin-ciocalteu reagent. The mixture was 

allowed to incubate for 5 minutes and 0.6 mL of Na CO2 3 

(200 mg/mL) was added to the mixture. The absorbance of 

the resulting blue complex was then measured at 680 nm. 

The phenolic content was expressed as mg of garlic acid 

equivalent per gram of the dry weight. Total phenolic 

content was expressed as garlic acid equivalent based on 

calibration curve and was calculated using the formula:

                                     T = C×V/M
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Where T = total phenolic contents in milligram per gram of plant 

extract; C = the concentration of garlic acid established from the 

calibration curve in mg/mL; V = the volume of extract in mL and 

M = weight of the plant extract (Ragazzi and Vernese, 1973).  

Determination of free Radical scavenging activity

The free radical scavenging activities of the plant fractions 

against DPPH were determined using UV spectrophotometer at 

517 nm. Free radical scavenging activity was measured by 

slightly modifying the method of Ayoola et al. (2008). The 

following concentrations of the extracts were prepared, 1.25, 2.5, 

5, 10 and 20 mg/mL in methanol from two fold serial dilutions. 

Vitamin C was used as the antioxidant standard at concentration 

of 0.625, 1.25, 2.5, 5, and 10 mg/mL. 1 mL of the extract was 

placed in a test tube, and 2 mL of methanol was added and 

followed by 0.5 mL of the DPPH solution. A blank solution was 

prepared containing the same amount of methanol and DPPH but 

without the extract. The radical scavenging activity was 

calculated using the following formula:

Where A  is the absorption of the blank and A  is the absorption of b a

the extract.  The IC of the various extracts were also calculated 50 

by plotting a graph of percentage inhibition against logarithm of 

concentration and then extrapolating from the 50 % inhibition to 

obtain the IC  values.50

Data analysis

The data obtained were analyzed using the Minitab 17 software. 

The mean was expressed as mean ± SD (standard deviation). Bar 

charts and Dot plot were used to express the obtained data.

Results 

Extraction

The methanol has the highest percentage yield with ethyl acetate 

having the least from both the  (mistletoe) Tapinanthus globiferus

and  (host plant) shown in table 1.P. thonningii       

Table 1. Percentage Yield of Mistletoe and  Leaves P. thonningii

Extracts

Phytochemical analysis

Phytochemical screening of  Tapinanthus globiferus
(mistletoe)

The methanol fraction showed the presence of all the 
phytochemical screened while hexane showed the presence 
of steroids/triterpenoids (table 2).

Table 2. Phytochemical Screening of Tapinanthus 
globiferus (Mistletoe) Leaves fractions 

Key: n-Hex = Hexane, DCM = Dichloromethane, EA = Ethyl acetate, 
MeOH = Methanol; + = Present; - = Absent

Phytochemical screening of Piliostigma thonningii

The methanol fraction showed the presence of all the 

phytochemical screened while hexane and DCM showed 

the presence of steroids/triterpenoids (Table 3).

Table 3. Phytochemical Screening of Piliostigma 

thonningii Leaves Extracts

Key: n-Hex = Hexane; DCM = Dichloromethane; EA = Ethyl acetate; 
MeOH = Methanol; + = Present; - = Absent

www.apjonline.in

Solvent                           Mistletoe (%)                      P. thonningii (%) 

n-Hexane                           4.50                                      2.09 

Dichloromethane               1.88                                      1.04 

Ethyl acetate                      0.30                                       0.71 

Methanol                           28.12                                    16.82 

 

Phytochemicals/Test                    n-Hex          DCM          EA              MeOH           

Alkaloids 

 (a) Dragendorff's                             -                 +                +                   +               

 (b) Mayer's                                      -                 +                +                   +                 

Steroids/Triterpenoids 

 (a) Salkowski’s                               +                 +                +                   +                

 (b) Liebermann Burchard               +                  +                +                   +               

Anthraquinones 

(a) Borntrager’s                              -                    -                -                    +                

Flavonoids  

 (a) Ferric Chloride                           -                    -              +                    +               

 (b) 10% NaOH                                -                     -              +                    +               

(c)  Shinoda                                      -                     -              +                    +               

Tannins                                

(a) Ferric chloride                            -                       -             +                    +                 

(b) Lead acetate                               -                       -              +                   + 

Saponins  

(a) Frothing                                     -                       -              -                     +         

Cardiac Glycosides 

(a) Keller -Killiani's                        -                        -               +                    +              

 

 Phytochemicals/Test             n-Hex            DCM       EA          MeOH              

Alkaloids 

(a) Dragendorff's                       -                    -                -                +                      

(b) Mayer's                                  -                   -                -               +                      

Steroid/Triterpenoids 

(a) Salkowski’s                           +                   +              +                +                         

(b) Liebermann Burchard’s         +                   +              +                -                       

Anthraquinones 

(a) Borntrager’s                           -                    -              +                +                           

Flavonoids  

(a) Ferric Chloride                        -                    -              +                +                        

(b) 10% NaOH                              -                   -               +                +                           

(c) Shinonda's                                -                   -               +                + 

Tannins  

(a) Ferric chloride                          -                   -               +                + 

(b) Lead Acetate                            -                   -               +                + 

 Saponins  

(a) Frothing Test                            -                    -               -                 + 

Cardiac glycosides  

(a) Keller Killiani's                        -                     -               -                 + 
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Comparative phytochemical constituents

The comparative results of the phytochemical present in the 

Tapinanthus globiferus and Piliostigma thonningii is presented 

in table 4.

Table 4. Comparative Phytochemical Constituents of 

Tapinanthus globiferus and Piliostigma thonningii Leaves 

extract

Key: + = Present

Antioxidant activity

Total phenolic content 

The phenolic content of the methanol extracts of mistletoe and 

Piliostigma thonningii are expressed as garlic acid equivalent as 

50mg/100g and 20mg/100g, respectively.

DPPH free radical scavenging activity

The results are presented in Tables 5, 6 and 7.

Table 5. Percentage Inhibition of  Tapinanthus globiferus

(mistletoe) Extracts on DPPH 

Table 6. Percentage Inhibition of  Extracts on DPPHP. thonningii

Fifty percent inhibitory concentration (IC )50

The IC values of the mistletoe,  extract 50 Piliostigma thonningii

and that of the standard ascorbic acid are presented in Table 4 and 

Figure 4.

Table 7. Fifty Percent Inhibition Concentrations IC50 

(mg/mL)

Discussion

The extraction results of (mistletoe) Tapinanthus globiferus 

and  in various solvents showed Piliostigma thonningii

methanol with the highest percentage yield (Table 1). This 

observation may be due to the polar nature of methanol. 

This is because polar solvents tend to extract more of the 

phytochemicals (Halilu et al., 2013). The pattern of 

presence of phytochemicals detected in the Tapinanthus 

globiferus Piliostigma thonningii and  were found to be 

similar in the various fractions. The hexane fraction of 

Tapinanthus globiferus showed the presence of 

steroids/triterpenoids. The DCM fraction showed the 

presence of alkaloids and steroids/triterpenoids. The ethyl 

acetate fraction showed the presence of Alkaoids, 

steroids/triterpenoids, flavonoids, tannins and cardiac 

glycosides.The methanol fraction showed the presence of 

all the phytochemicals previously detected with addition of 

anthraquinones (Table 2). The pattern of the presence of the 

phytochemicals in the fractions of Piliostigma thonningii 

are similar with that of the mistletoes except that the n-

hexane and the DCM fractions of  Piliostigma thonningii

showed the presence of steroids/triterpenoids. The selective 

presence of the phytochemicals in one solvent or the other 

may be due to the difference in solvent polarity (Halilu et 

al., 2013). The more polar solvent tends to extract more of 

the phytochemicals and the least polar polar solvent tends to 

extract less (Halilu et al., 2013).  From Table 4, it can be 

seen that the mistletoe and the host plant (Piliostigma 

thonningii  ) have the same chemical composition. This 

could be due the fact that the mistletoe depends entirely on 

the host plant for its nutrients and water (Halilu et al  2016). .,

Also, generally, the chemical composition of the mistletoe 

is influenced by the host plant (Halilu et al  2016)..,

The phenolic content of the methanolic fraction of the 

mistletoe was 50 mg/100g of garlic acid equivalent and that 

of  methanol fraction was 20 Piliostigma thonningii

mg/100g of garlic acid equivalent. The phenolic contents 

were found to be lower when compared to phenolic content 

of (81.5 mg/100g) garlic acid equivalent Adhatoda vasica 

(Maurya & Singh, 2010). Phenolic compounds have redox 

propreties, which allow them to act as antioxidants. Their 

www.apjonline.in

Phytochemical Tapinanthus globiferus Tapinanthus globiferus 

Steroids/Triterpenoids            +                + 

Anthraquinones            +                + 

Flavanoids            +                + 

Tannins                +                + 

Saponins            +                + 

Cardiac glycosides            +                + 

 

Conc. 

(mg/mL)     

n-Hexane 

(%)        

DCM 

(%)    

EA 

(%)    

MeOH 

(%)       

Ascorbic acid 

(%) 

20 11.54 95 3 29.5 33 

10 5 79 6.4 61 12 

5 1.3 41 22 67 23 

2.5 1.3 16 44 74 59 

1.25 1.3 60 94 76 86 

 

Conc. 

(mg/mL)      

n-Hexane 

(%) 

DCM 

(%)     

EA 

(%)     

MeOH 

(%)    

Ascorbic acid 

(%) 

20 1.2 35 19 33 33 

10 4.0 49 18 28 12 

5 26 77 3 29 23 

2.5 55 91 10 68 59 

1.25 62 92 49 89 86 

 

Extract  n-Hexane DCM EA MeOH Ascorbic Acid 

T. globiferus 0.9 0.64 0.54 0.78       0.58 

P. thoningii 0.60 0.74 0.40 0.62       0.58 
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free radical scavenging ability is facilitated by their hydroxyl 

groups. The total phenolic concentration could be used as a basis 

for rapid screening of antioxidant activity (Shoib & Shahid, 

2015). 

The reduction of DPPH has been used to detect extracts with 

antioxidant activity, including those considered as free radical 

scavengers (Gamez et al., 1998). From Tables 5 and 6, it could be 

observed that, all the fractions showed some inhibitory activity 

against DPPH free radical. The mistletoe fractions (Table 5), the 

DCM showed the highest percentage inhibition of 95% at 

concentration of 20.0 mg/mL which is higher than that of 

Ascorbic acid (33%) at the same concentration. This is followed 

by ethyl acetate fraction with 94% at 1.25 mg/mL with  n-hexane 

having its highest percentage of 11. 54% at 20.0 mg/mL. Similar 

trend was observed in the host plant with DCM having the 

highest percentage inhibition of 92% at 1.25 mg/mL, methanol 

89% at the same concentration. N-hexane had percentage 

inhibition of 62 at 1.25 mg/mL with ethyl acetate having 

percentage inhibition of 49% at the same concentration. These 

observations showed that the antioxidant activity demonstrated 

by the fractions is not concentration dependent. The antioxidant 

potentials of plants extracts can be expressed on the basis of their 

IC  values. The lower the IC  values the more potent is the 50 50

extract as antioxidant or a free radical scavenger. It can be 

deduced from the results (Table 7) that all the fractions of the 

mistletoe and the host plant showed excellent antioxidant 

activity.

Conclusion

Although  and its host plantTapinanthus globiferus  Piliostigma 

thonningii are from different families, phytochemical screening 

has revealed the two plants are having same secondary 

metabolites and this is because  depends Tapinanthus globiferus

on the host plant for nutrients and water from the host plant via its 

advantageous roots (Hostorium). The fractions of the two plants 

demonstrated good antioxidant activity at all concentrations.
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