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Abstract 

The fruit husks of Parkia biglobosa is used in folk medicine for the treatment of helminthiasis and 

other infectious diseases. This study determined the phytochemical contents, and evaluated the in 

vitro antioxidant and anthelminthic activities of Parkia biglobosa fruit husks extracts. Extraction 

was done by cold maceration method, using acetone, water and methanol, and the yield 

percentages were 15, 16 and 10%, respectively for each of the solvents. Determination of the 

phytochemical constituents of the different extracts revealed the presence in them of alkaloids, 

cardiac glycosides, flavonoids, saponins, phlobotannins, phenols, terpenoids, reducing sugar, 

volatile oil and tannins at varied levels. Total phenolic and total tannin contents were higher in 

acetone extract with the values of 87.2 ± 0.0 µg GAE/g and 88.0 ± 0.0 µg GAE/g, respectively while 

the total flavonoid content was higher in methanol extract with the value of 57.3 ± 00 µg QE/g. The 

antioxidant activity of the extracts was measured using DPPH, hydroxyl and superoxide scavenging 

assay. Acetone extract had the highest antioxidant activity in DPPH and superoxide assay, with the 

percentage level of 66.0 ± 0.0 and 56.0 ± 0.0 %, respectively. The in vitro anthelmintic activity of the 

acetone extract was highest at the concentration of 30 µg/ml, and larva paralysis and death 

occurred at 6.7 ± 1.7 and 16.7 ± 1.7 minutes, respectively, when compared to the albendazole 

(positive control), which had the time for larva paralysis and death of 16.7 ± 0.0 and 13.3 ± 1.6 

minutes, respectively. The results of this study strongly suggest that the fruit husk of Parkia 

biglobosa is a source of natural antioxidants and anthelmintic. 

 

Keywords: Parkia biglobosa; Fruit husk extracts; Phytochemical constituents; Antioxidant activity; 

Anthelmintic activity. 
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Introduction 

The use of herbs or plant products by man as 

medicine has been from time immemorial. 

Herbal preparations represent one of the 

important traditional therapies in the world, 

and it is still the main stay of ethnomedicine. It 

has been reported that 80% of the world’s 

population rely on traditional medicine for 

their primary healthcare needs, especially in 

developing countries (Kamboj, 2000). In 

addition, an estimated 25% of modern 

medicines are made from plants, which were 

earlier used as traditional medicines for the 

treatment of diseases (Hamilton and Baskett, 

2000).   

Helminthiasis is a common animal health 

problem in livestock production throughout 

the tropics, especially in Nigeria. Most of the 

diseases caused by helminths are chronic and 

debilitating in nature; they cause more 

morbidity and greater economic and social 

deprivation among humans and animals than 

any single group of parasites (Hotez et al., 

2008).  Parasitic gastroenteritis (PGE), caused 

by mixed infection with several species of 

stomach and intestinal worms, results in 

weakness, loss of appetite, decreased feed 

efficiency, reduced weight gain and decreased 

productivity. Chemotherapy is the major 

strategy for control of helminth infections in 

Nigeria, as effective vaccines against 

helminths have not been developed so far 

(Vercruysse et al., 2018). Indiscriminate use of 

synthetic anthelmintics has been reported to 

lead to parasite resistance (Fissiha and Kinde, 

2021).    

There has been a shift from the use of 

synthetic medicines to the use of medicinal 

plants as a result of the reported adverse side 

effects of synthetic drugs and the prospects of 

development of resistance to synthetic drugs 

(Ekor, 2014). There are literally thousands of 

phytochemicals derived from plants that are 

relatively safe and effective with less adverse 

side effects in the treatment of diseases. Many 

beneficial biological activities of plant-derived 

medicines such as anti-cancer, antimicrobial, 

antioxidant, antidiarrheal, analgesic and 

wound healing activity had been reported as a 

result of studies conducted on medicinal 

plants (Sasidharan and Menon, 2011). In many 

cases, the health benefits of plant derived 

medicines had been claimed, but there is a 

need to scientifically study such plants in order 

to demonstrate and validate such claims and 

possibly isolate and characterize the bioactive 

components responsible for the therapeutic 

activity.   

Medicinal plants have become the focus of 

intense study recently in terms of 

conservation and their traditional medicinal 

uses. The studies on plants have either 

supported the claims by the traditional healers 

or contradicted such folkloric claims 

(Cunningham, 1988; Jager et al, 1995; Locher 

et al., 1995; Williams, 1996). With the 

increased level of acceptance of traditional 

medicines as an alternative to solving 

healthcare problems, the screening of 

medicinal plants for active compounds 

became necessary. This involves a careful 

study of these plant materials from the 

extraction to the identification of the 

compounds present in them and their 

structural elucidation, which may eventually 

lead to the development of several drugs as 

well as other herbal remedies (UNESCO, 

1998).  

Parkia biglobosa is popularly known as African 

locust bean tree. It is also known as “Dorawa” 

in Hausa, “Irugba” in Yoruba, “Origili” in Ibo 

(Ajaiyeoba, 2003). The tree belongs to the 

genus Parkia in the family Fabaceae. It has a 

wide distribution across the Sudan and Guinea 

savanna ecological zones. It is found in 19 

African countries (Hall et al., 1997). The fruit 

husk of Parkia biglobosa is widely used in 

North Eastern part of Nigeria to treat a variety 

of microbial infections and anthelmintic 

infestations, but there are limited scientific 
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reports on the use of this plant part for these 

purposes. The aim of this present study was to 

determine the phytochemical constituents, 

and evaluate the antioxidant and anthelmintic 

activities of the extracts (acetone, water, 

methanol extracts) of fruit husk of Parkia 

biglobosa. 

 

Materials and Methods  

Plant collection, Identification and 

Preparation of Extracts: A branch of Parkia 

biglobosa tree (Figure 1) containing the leaves, 

stem and fruits was collected from Chibok 

town in Borno State, Nigeria and submitted for 

confirmation and authentication by a plant 

taxonomist; a voucher specimen was 

deposited in the Department of Veterinary 

Pharmacology and Toxicology, Joseph 

Sarwuan Tarka University, Makurdi, Benue 

State, Nigeria. The fruit husks (Figure 2) used 

for the study  were removed from the fruits, 

and air dried at room temperature and 

thereafter pulverized by grinding with pestle 

and mortar.  

 

Figure 1. A picture of Parkia biglobosa tree.    

 

 

Figure 2. Fruit husk of Parkia biglobosa 

(arrowed). 

The solvents used for the extraction were 

water, methanol and acetone. The cold 

maceration method as described by Umeh et 

al. (2005) was used for the extraction with the 

three solvents. One litre of each solvent was 

mixed with 200g of the dried pulverized fruit 

husk in separate conical flasks. The mixture 

was allowed to stay for four days, with 

intermittent shaking, and it was afterwards 

filtered using Whatman No. 1 filter paper. The 

extracts were recovered separately by 

evaporating the solvents in a water bath and 

the extraction yield of each of the extract was 

calculated and recorded. The extracts were 

then collected, labeled and stored at 4°C until 

used. 

Qualitative Phytochemical Analysis: Freshly 

prepared Parkia biglobosa fruit husk extracts 

(water, methanol and acetone extracts) were 

dispensed into different test tubes for various 

phytochemical contents analyses based on the 

methods described by Harbone (1984), Evans 

(2002) and Sofowora (2008). The plant 

metabolites that were tested included 

alkaloids, anthraquinones, cardiac glycosides, 

flavonoids, saponins, steroids, phlobotannins, 

terpenoids, reducing sugar, phenolics, volatile 

lipid and tannins.  

Determination of total phenolic content: The 

total phenolic content of the three extracts 

was evaluated following the Folin-Ciocalteu 

method (Lamuela-Raventos, 2018). The 

phenolic concentration of the extracts was 

estimated from a gallic acid calibration curve. 

To prepare a calibration curve, 0.5 ml aliquots 

of 10, 20, 30, 40, 50, 60, 70, 80 and 90 μg/ml 

methanolic gallic acid solution were mixed 

with 2.5 ml Folin-Ciocalteu reagent (diluted 

ten-fold) and 2.5 ml sodium carbonate (75 

g/L). After incubation at 25°C for 30 minutes, 

the quantitative phenolic estimation was 

performed and the absorbance was measured 

at 765 nm against reagent blank using a 

spectrophotometer (Shimadzu, Japan). The 

calibration curve was constructed by plotting 

the value of absorbance against 
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concentration. All tests were performed in 

triplicate and the total phenolic content was 

recorded in milligramme of gallic acid 

equivalent (GAE) per gramme of extract.  

Determination of total flavonoid content: The 

total flavonoid content was determined with 

aluminium chloride (AlCl
3
), using quercetin as 

a standard (Zhishen et al., 1999). The plant 

extract (0.1 ml) was added to 0.3 ml distilled 

water followed by NaNO2 (0.03 ml, 5%). After 

keeping for 5 minutes at 25°C, AlCl3 (0.03 ml, 

10%) was added. After a further 5 minutes, the 

reaction mixture was treated with 0.2 ml 1 

mM NaOH. Finally, the reaction mixture was 

diluted to 1 ml with water and the absorbance 

was measured at 510 nm. The tests were 

performed in triplicate. The flavonoid content 

was calculated from the quercetin standard 

curve, and expressed as mg quercetin 

equivalent (QE) per g of extract.  

Determination of total tannin content: The 

tannin content was determined using the 

Folin-Ciocalteu method, with minor 

modifications (Kavitha and Indira, 2016). The 

extract (0.1 ml) was added to a 10 ml capacity 

volumetric flask containing 7.5 ml of distilled 

water, 0.5 ml of Folin-Ciocalteu phenol 

reagent and 1 ml of 35% sodium carbonate 

solution, and was then made up to 10 mL with 

distilled water. The mixture was shaken well 

and kept at room temperature for 30 minutes. 

A set of reference standard solutions of tannic 

acid (10, 20, 30, 40, 50, 60, 70, 80, 90, 100 

μg/mL) was prepared. The absorbance of the 

test and standard solutions was measured 

with a spectrophotometer (U-2900, Hitachi 

High-Tech Corporation, Tokyo, Japan) against 

the blank (distilled water) at 700 nm. The 

determination of the total tannin content 

(TTC) was carried out in triplicate. The tannin 

content was expressed in terms of µg/ml of 

tannic acid in the sample. 

2, 2- Diphenyl-1-picrylhydrazyl (DPPH) radical 

scavenging activity: The radical scavenging 

activity of the three extracts of Parkia 

biglobosa fruit husks was measured according 

to the method of Blois (1958). One millilitre of 

variable concentrations of the extracts (25 – 

250 µg/ml of ethanol) was added to 1 ml of a 

DPPH solution (0.2 mM in ethanol) as the free 

radical source and kept for 30 minutes at 

room temperature. The decrease in the 

absorbance of the solution due to proton 

donating activity of the extracts, was 

measured at 517 nm. L-Ascorbic acid was used 

as the positive control. The percentage DPPH 

radical scavenging activity was calculated 

using the following formula: DPPH radical 

scavenging activity (%) = 
�����

��
 x 100, where 

A0 is the absorbance of the control and A1 is 

the absorbance of the extract or the standard.   

Hydroxyl radical scavenging activity assay: 

The scavenging activity for hydroxyl radicals 

was measured with Fenton reaction, as 

described by Yu et al. (2004). The reaction 

mixture contained 60 ml of 1.0 mM FeCl2, 90 

ml of 1 mM 1,10-phenanthroline, 2.4 ml of 0.2 

M phosphate buffer (pH 7.8), 150 mL of 0.17 

M H2O2, and 1.5 ml of the extracts at various 

concentrations. Adding H2O2 started the 

reaction. After incubating at room 

temperature for 5 minutes, the absorbance of 

the mixture was measured at 560 nm with a 

spectrophotometer. The hydroxyl radicals 

scavenging activity was calculated as: Hydroxyl 

radical scavenging activity (%) = 
�����

��
  x 100, 

where A0 is the absorbance of the control and 

A1 is the absorbance of the extract or the 

standard.   

Superoxide radical scavenging activity: The 

superoxide anion scavenging activity was 

measured based on the method described by 

Robak and Gryglewski (1988). The reaction 

mixture, containing PMS (0.1 mmol/L), NADH 

(1 mmol/L) and NBT (1 mmol/L) in phosphate 

buffer (0.1 mol/L, pH 7.4) with different 

concentrations of the extracts, was incubated 

at room temperature for 5 min and the color 

was read at 560 nm against a blank. The 
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scavenging effect was calculated using the 

following equation: Superoxide radical 

scavenging activity (%) = 
�����

��
 x 100, where 

A0 is the absorbance of the control and A1 is 

the absorbance of the extract or the standard. 

In-vitro anthelmintic activity of the extracts: 

Rectal faecal samples were collected randomly 

from selected sheep and goats grazing on 

contaminated pasture and stored in plastic 

bags and taken to the laboratory. The faeces 

were pooled, mixed and incubated for 12 days 

at 27 
0
C. The samples were kept damped 

during the period of incubation. On day 12, 

larvae of Haemonchus were harvested and 

used to test for the anthelmintic activity of the 

different extracts. The evaluation of the 

larvicidal activity of the different extracts was 

conducted according to the method described 

by Wabo-Pone et al., (2011). Albendazole was 

used as a positive control at the 

concentrations of 10, 20, and 30 µg/ml while 

distilled water was used as the negative 

control. The larvae of Haemonchus in 10 µl of 

suspension was added to each of the labelled 

96-well flat-bottom microtitre plates. 10 µl of 

the different concentrations (10, 20, 30 µg/ml) 

of the extracts was added. Each test was done 

in triplicate. The content of each well was 

stirred and pipetted onto a clean glass slide 

and examined under a microscope at × 4 

magnification to count the number of larvae 

that were dead or alive. The observation was 

repeatedly done at the interval of 20 minutes 

for 2 hours and the result was recorded as the 

time of paralysis of the larva and the time the 

larva died (in minutes).  The movement of the 

larva from one point to the other indicates the 

parasite was alive, and the larva was 

considered dead when there was no 

observable motion after 5 – 10 seconds.  

Statistical analysis: Data generated were 

subjected to descriptive statistics using IBM 

SPSS statistical package (Version 23), and 

presented as mean with standard error of 

mean (mean ± SEM).  

Results 

Extraction: The yield percentage of the 

extraction using the three solvents were: 

Acetone extract – 15%; Methanol extract – 

10%; Water extract – 16%.  

Qualitative Phytochemical Analysis: The 

results of the qualitative phytochemical 

analysis of the three different extracts 

(acetone, methanol and water) and their level 

of availability in the fruit husk of Parkia 

biglobosa is presented in Table 1. All the three 

extracts had high levels of flavonoids (Table 1). 

The acetone extract further had high levels of 

alkaloids, tannins and phenols, but moderate 

levels of glycosides, terpenoids, reducing 

sugars and volatile oils; while the methanol 

extract further also had high levels of 

alkaloids, tannins and phenols, with moderate 

levels of glycosides, phlobotannins, reducing 

sugars and volatile oils (Table 1). For the water 

extract, beyond the high levels of flavonoids, 

there were also high levels of terpenoids and 

moderate levels of alkaloids, glycosides, 

saponins, reducing sugars, tannins and 

phenols (Table 1).  

Total phenolic content: The total phenolic 

contents of the extracts ranged from 85.0 ± 

0.2 µg GAE/g recorded for the water extract, 

to 87.1 ± 0.0 and 87.2 ± 0.0 µg GAE/g recorded 

for the methanol and acetone extracts, 

respectively (Table 2).  

Total flavonoid content: The total flavonoid 

contents of the water extract was relatively 

low (28.3 ± 0.0 µg QE/g) when compared to 

the 57.3 ± 0.0 and 57.0 ± 0.0 µg QE/g recorded 

for the methanol and acetone extracts, 

respectively (Table 2).  

Total tannin content: The total tannin 

contents of the three extracts did not vary 

much; they ranged from 86.0 ± 0.0 µg/ml 

recorded for the water extract, to 88.0 ± 0.0 

µg/ml recorded for both the methanol and 

acetone extracts (Table 2).  
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Table 1: Qualitative phytochemical constituents of crude acetone, methanol and water extracts of 

Parkia biglobosa fruit husk. 

Constituents Acetone extract Methanol extract Water Extract 

Alkaloids ++ ++ + 

Anthraquinones - - - 

Cardiac glycosides + + + 

Flavonoids ++ ++ ++ 

Saponins   - - + 

Steroids - - - 

Phlobotanins - + - 

Terpenoids + - ++ 

Reducing sugar + + + 

Volatile oil + + - 

Tannin ++ ++ + 

Phenol ++ ++ + 

Key: (-) = Negative, (+) = Positive, (++) = Highly positive 

 

Table 2: Quantitative total phenolic, flavonoid and tannin contents of crude acetone, methanol and 

water extracts of Parkia biglobosa fruit husk. 

Extracts Total Phenolic 

content (µgGAE/g) 

Total Flavonoid 

content (µgGAE/g) 

Total Tannin 

content (µg/ml) 

Acetone extract 87.2 ± 0.0 57.0 ± 0.0 88.0 ± 0.0 

Water Extract 85.0 ± 0.0 28.3 ± 0.0 86.0 ± 0.0 

Methanol extract 87.1 ± 0.0 57.3 ± 0.0 88.0 ± 0.0 

Values are presented as mean ± SEM of triplicate determination of the contents of phenolic, 

flavonoid and tannin in the extracts. 

 

Antioxidant activity of the extracts: The 

results of the evaluation of the antioxidant 

activity of the extracts for DPPH, hydroxyl and 

superoxide scavenging activities are presented 

in Table 3. The extracts were capable of 

neutralizing the DPPH free radicals via 

hydrogen donating activity by 66.3 % in 

acetone extract, 36.7 % in methanol extract 

and 48.7 % in water extract (Table 3). The 

hydroxyl scavenging activity was 21.7 % for 

acetone extract, 33.6 % for methanol extract 

and 9.1% for the water extract (Table 3). For 

superoxide, the scavenging activity was 56.0 % 

for acetone extract, 55.0 % for methanol 

extract and 37.0 % for water extract (Table 3). 

In vitro Anthelmintic Activity: Results of the in 

vitro anthelmintic activity of the three 

different extracts (acetone, water and 

methanol) of fruit husk of Parkia biglobosa are 

presented in Table 4. No paralysis or death of 

Haemonchus larvae was recorded for the 
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distilled water (negative control) and the 

methanol extract at 10 µg/ml concentration, 

but the acetone extract recorded the shortest 

time of paralysis and death of the 

Haemonchus larvae at all concentrations when 

compared with other extracts, though it was 

slightly higher than the time recorded for the 

Albendazole positive control (Table 4). Among 

the extracts, acetone extract effect on 

paralysis and death of the larvae was followed 

by that of water extract and then methanol 

extract. The half maximal effective 

concentration (EC50) varied among the groups 

from the 15.8 (lowest) recorded for the 

albendazole positive control to the 22.9 

recorded for acetone extract and the 25.9 and 

27.5 recorded for the methanolic and water 

extracts, respectively (Table 4). 

 

Table 3: In vitro anti-oxidant activity of crude acetone, methanol and water extracts of Parkia 

biglobosa fruit husk. 

Extracts DPPH scavenging 

activity (%) 

Hydroxyl scavenging 

activity (%) 

Superoxide scavenging 

activity (%) 

Acetone extract 66.3 ± 0.0 21.7 ± 0.0 56.0 ± 0.0 

Methanol Extract 36.7 ± 0.0 36.6 ± 0.0 55.0 ± 0.0 

Water extract 48.7 ± 0.0 9.1 ± 0.0 37.0 ± 0.0 

Values are presented as mean ± SEM of triplicate determinations. 

 

Table 4: In vitro anthelmintic activity of crude acetone, methanol and water extracts of Parkia 

biglobosa fruit husk, indicating the time (in minutes) of paralysis and time of death of the 

Haemonchus larvae. 

 

Extracts 

Time taken for Haemonchus larvae to be paralyzed or to die 

(minutes) 

10 µg/ml 20 µg/ml  30 µg/ml EC50 

Acetone 

extract 

Paralysis 15.0 ± 2.9 11.7±1.7 6.7±1.7 22.9 

Death 31.7 ± 1.7 21.7±1.7 16.7±1.7 

Water 

Extract 

Paralysis 33.3 ± 1.7 25.0 ± 2.9 20.0 ± 5.9 27.5 

Death 38.3 ± 4.4 35.0 ± 2.9 35.0 ± 2.9 

Methanol 

extract 

Paralysis NP 55.0 ± 2.9 45.0 ± 2.4 25.9 

Death ND 75.0 ± 2.9 58.3 ± 3.6 

Albendazole 

 

Paralysis 11.7 ± 1.7 10.0 ± 0 6.7 ± 1.7 15.8 

Death 25.0 ± 2.9 16.7±1.7 13.3 ± 1.6 

Distilled 

water 

Paralysis NP NP NP NA 

Death ND ND ND 

Values are presented as mean ± SEM of triplicate determinations. [NP – No paralysis; ND – No 

death; NA – Not applicable] 
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Discussion 

The different yields recorded for extraction 

using the different solvents in this study is 

believed to be due to the differences in 

polarity of the solvents. The solvents affected 

the extraction yield and the content of 

bioactive substances in each of the extracts, 

and it is thought that this might as well be 

responsible for the different effects noticed on 

the biological activity of the extracts (Mohd et 

al., 2012; Nihal et al., 2005). In evaluating the 

anthelmintic activity, knowledge about the 

yield of extract is important because lower 

extract yielding plants are not commonly 

preferred by the pharmaceutical industries for 

drug development (Ishnava et al., 2015). 

Based on the results obtained for the extracts 

in this study, the percentage yields recorded 

may be considered as being high (Ishnava et 

al., 2015). 

Among the varied phytochemicals recorded to 

be present in the extracts of the fruit husk of 

Parkia biglobosa, flavonoids were found to be 

in high levels in all the three extracts. 

Flavonoids had been reported to exert 

multiple bioactive properties such as anti-

oxidant, anti-viral, anti-bacterial, anti-cancer, 

anti-inflammatory and cytotoxic properties 

(Teitan et al., 2013). Flavonoids acts as free 

radical scavengers and has been reported to 

be potential reducing agents that protect the 

body cells from oxidative damage. When 

compared, flavonoid concentration was higher 

in the methanol and acetone extracts, and 

lower in water extract. Alkaloids were found 

present in all the three extracts, though it was 

recorded to be relatively higher in the acetone 

and methanol extracts. The clinical importance 

of alkaloids includes muscle relaxation; they 

promote sleep in animals (Hussain et al., 

2018). Alkaloids have also been reported to 

have anti-bacterial, anti-malarial, anti-

hypertensive and anti-cancer activities 

(Deepak et al., 2016). Earlier reports showed 

that aporphine alkaloids possess anthelmintic 

activity (Sloan et al., 2007). Cardiac glycoside 

was also present in all the three extracts in 

moderate amounts. Clinically, glycosides 

increase the inotropic effect and rate of 

contraction of the heart. Cardiac glycosides 

have been utilized in the treatment of 

congestive heart failure. Additionally, 

glycosides with laxative, diuretic and antiseptic 

properties are being used in therapy 

(Robinson, 1967). Saponins were recorded to 

be present only in the water extract; they have 

expectorant property, and had been reported 

to be very effective in the treatment of upper 

respiratory tract inflammations (Irem and 

Somuncuaglu, 2021). Saponins had also been 

reported to possess anti-microbial property 

and can be used in the treatment of microbial 

infections (Birk and Petri, 1980). Terpenoids 

was present only in water and acetone 

extracts but was higher in water extract. 

Terpenoid had been reported to have 

medicinal properties such as anti-cancer, anti-

ulcer, anti-malarial and diuretic activity 

(Langenheim, 1994). Reducing sugars was 

recorded to be present in all the extracts at 

moderate levels. Some reducing sugars can 

soothe the gastrointestinal tract and help in 

preventing diarrhea and gastroenteritis 

(Dharmanada, 1991). Volatile oil was present 

in acetone and methanol extracts, it can exert 

an antioxidant, antifungal, antimicrobial, 

antianxiety and pain reliving activities 

(Mohammed et al., 2019). Tannins and 

phenols were recorded to be present in all the 

extracts with higher concentrations in the 

acetone and methanol extracts followed by 

water extract. Tannins had been reported to 

possess anti-cancer and anti-mutagenic 

activities, which may be related to the fact 

that they also have anti-oxidative properties; 

this may be important in protecting against 

cellular oxidation (Chung et al., 1998). Tannins 

also have been reported to possess anti-

microbial activity; the growth of yeasts, fungi, 

bacteria and viruses has been reported to be 

inhibited by tannins. Phenols have been 

reported to have anti-oxidant, anti-bacterial, 

anthelmintic and anti-neoplastic activities 
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(Alan and Miller, 1996). The antioxidant 

capabilities of phenols are related to the 

hydroxyl groups and phenolic rings present in 

the phenolic compound structure. Phenols are 

also known to be powerful chain breaking 

anti-oxidants, which may contribute directly to 

oxidative action (Alam et al., 2013; 

Abdennacer et al., 2015; Aghraz et al., 2018). 

The results of the phytochemical analysis in 

this present study are in agreement with the 

reports of Ajaiyeoba (2003) and Udobi and 

Onaolapo, (2009) on the leave, stem bark and 

the root extracts of P. biglobosa. 

Results of the evaluation of the antioxidant 

activities of the extracts investigated in the 

present study showed that the extracts were 

capable of neutralizing the DPPH free radicals 

via hydrogen donating activity. The hydroxyl 

scavenging activities was higher in methanol 

extract and lower in water extract. For 

superoxide, the scavenging activity of the 

acetone extract was higher, followed by the 

methanol then water extracts. These results 

show that the fruit husk of Parkia biglobosa 

has antioxidant activity in all the extracts. The 

present study also agrees with the reports of 

Komolafe and Oyelade (2015) which revealed 

that the aqueous-methanolic extract of the 

leaves of Parkia biglobosa has radical 

scavenging activity. Kayode et al., (2014) also 

made a similar report on the aqueous-

methanolic extract of Parkia biglobosa stem 

bark; they observed that the extract exhibits 

considerable antioxidant activity by 

scavenging cation radicals. 

The in vitro anthelmintic study showed that 

the extracts of the fruit husk of P. biglobosa 

have anthelmintic activity against 

Haemonchus larval stages. The extracts 

induced paralysis and death of the larval 

stages of Haemonchus parasites. The in vitro 

anthelmintic activity of acetone extract at 30 

µg/ml produced a near similar effect as that of 

albendazole at the same concentration; this 

may be an indication that the extract may 

have acted in similar way as albendazole.  

The finding in this present study that the EC50 

of the acetone, water and methanol extracts 

of P. biglobosa were 22.9 µg/ml, 25.9 µg/ml 

and 27.5 µg/ml respectively while that of 

albendazole was 15.8 µg/ml, implies that the 

acetone extract with 22.9 µg/ml EC50 exhibited 

highest anthelmintic efficacy against the larval 

stages of Haemonchus larvae. Some of the 

phytochemicals present in the extracts such as 

tannins, flavonoids and saponins may be 

responsible for the anthelmintic activity 

observed in the study (Cho-Ngwa et al, 2010; 

Ndjonka et al., 2011 and 2014; Samje et al, 

2014). Earlier reports have shown that 

condensed tannin contained in Nigerian plants 

has been proven to have anthelmintic activity, 

by inhibiting nematode glutathione-s-

transferase in-vitro (Fakae et al, 2000). The 

findings in the present study agrees and 

concurs with a previous report by Soetan et al. 

(2011) in which the aqueous extracts of both 

the seeds and the leaves of Parkia biglobosa 

exhibited anthelmintic activity, with the seeds 

having more anthelmintic activity than the 

leaves. Josiah et al. (2022) also reported on 

the anthelmintic efficacy of the extract of 

stem bark of P. biglobosa.  

Conclusion: Based on the results of the study, 

it was concluded the crude acetone, methanol 

and water extracts of the fruit husk of Parkia 

biglobosa contains very useful elements and 

bioactive constituents as phytochemicals. The 

extracts induced paralysis and death of the 

larval stages of Haemonchus parasites, which 

is an indication of its anthelmintic activity. 

Extracts of the fruit husk of P, biglobosa also 

showed a strong antioxidant activity. These 

results validate the folkloric usage of this plant 

as an anthelmintic agent in the North-Eastern 

Nigeria, and also, that the fruit husk of Parkia 

biglobosa is a prospective source of natural 

antioxidants. 

 

 

 



Telta et al., 2024; Journal of Veterinary and Applied Sciences, 14(1): 354 – 366. 

……………………………………………………………………………………………………………………………. 

 

 

363 

 

Conflict of Interest 

The authors declare that they have no 

affiliations with or involvement in any 

organisation or entity with any financial 

interest (such as honoraria, educational 

grants, participation in speakers’ bureaus, 

membership, employment, consultancies, 

stock ownership, or other equity interest; and 

expert testimony or patent-licencing 

arrangements), or non-financial interest (such 

as personal or professional relationships 

affiliations, knowledge or beliefs) in the 

subject matter or materials discussed in this 

manuscript. 

 

References  

Abdennacer, BK, Yassine MR, Nesrine RM and 

Mohamed B (2015). Determination of 

phytochemicals and antioxidant activity 

of methanol extracts obtained from the 

fruit and leaves of Tunisian Lycium 

intricatum Boiss. Food Chemistry, 174: 

577 – 584.  

Aghraz A, Gonçalves S, Rodríguez-Solana R, 

Dra LA, Di Stefano V, Dugo G, Cicero N, 

Larhsini M, Markouk M and Romano A 

(2018). Antioxidant activity and enzymes 

inhibitory properties of several extracts 

from two Moroccan Asteraceae species. 

South African Journal of Botany, 118: 58 

– 64. 

Ajaiyeoba EO (2003). Phytochemical and 

antibacterial properties of Parkia 

biglobosa and Parkia bicolor leaf 

extracts. Africa. Journal of Biomedical 

Research, 5: 125 – 129. 

Alam MN, Bristi NJ and Rafiquzzaman M 

(2013). Review on in vivo and in vitro 

methods evaluation of antioxidant 

activity. Saudi Pharmaceutical Journal, 

21(2): 143 – 152. 

Alan L and Miller ND (1996). Antioxidant 

flavonoids: structure, function and 

chemical usage Alternative Medical 

Review, 1: 103 – 111.  

Birk Y, and Petri I (1980). Saponins. In: Toxic 

Constituents of Plant Foodstuffs, 2
nd

 

Edition. Academic Press Inc., New York, 

pp. 161 – 182. 

Blois MS (1958). Antioxidant determination by 

the use of a stable free radical. Nature, 

118: 199 – 1200. 

Cho-Ngwa F, Abongwa M, Ngemenya MN, 

Nyongbela, KD (2010).  Selective activity 

of extracts of Margaritaria discoidea and 

Homalium africanum on Onchocerca 

ochengi. BMC Complementary and 

Alternative Medicine, 10: 62. 

Chung KT, Wong TY, Wei CI, Huang YW, Lin Y 

(1998). Tannins and human health: a 

review. Critical Reviews in Food Science 

and Nutrition, 38(6): 421 – 464. 

Cunningham AB (1988). An investigation of the 

herbal medicine trade in Natal/KwaZulu. 

University of Natal, Institute of Natural 

Resources, Pietermaritzburg.  

Deepak V, Giri VB, Asif M, Dutta SK, Vyas R, 

Zambre AM, Bhosale H and Karanth KP 

(2016). Systematics and phylogeny of 

Sitana (Reptilia: Agamidae) of Peninsular 

India, with description of one new genus 

and five new species. Contributions to 

Zoology, 85: 67 – 111.  

Dharmanada S (1991). Chinese, herbal 

therapies for immune disorders. 

Institute for Traditional Medicine, 

2017SE. Hawthone, Portland, or 97214 

Monograph, 80. 

Ekor M (2014). The growing use of herbal 

medicines: issues relating to adverse 

reactions and challenges in monitoring 

safety. Frontiers in Pharmacology, 

10(4):177. 

Evans WC (2002). Trease and Evans 

Pharmacognosy, 15
th

 Edition, Elsevier 

India, 137 – 393. 



Telta et al., 2024; Journal of Veterinary and Applied Sciences, 14(1): 354 – 366. 

……………………………………………………………………………………………………………………………. 

 

 

364 

 

Fakae BB, Campbell AM, Barrett JA, Scott IM, 

Teesdale-Spittle PH, Liebau E and Brophy 

PM (2000). Inhibition of glutathione S-

transferases (GST) from parasitic 

nematodes by extracts from traditional 

Nigerian medicinal plants. Phytotherapy 

Research, 14(8): 630 – 634. 

Fissiha W and Kinde MZ (2021). Anthelmintic 

resistance and its mechanism: A review. 

Infections and Drug Resistance, 15(14): 

5403 – 5410. 

Hall LS, Krausman PR and Morrison ML (1997). 

The habitat concept and a plea for 

standard terminology. Wildlife. Society 

Bulletin, 25: 173 – 182.  

Hamilton GR, Baskett TF (2000). In the arms of 

morpheus: the development of 

morphine for postoperative pain 

relief. Canadian Journal of Anaesthesia, 

47: 367 – 374.  

Harbone JB (1984). Phytochemical Methods: A 

Guide to Modern Technique of Plants 

Analysis, 2
nd

 ed. Springer Dordrecht, pp. 

126 – 129.  

Hotez PJ, Brindley PJ, Bethony JM, King CH, 

Pearce EJ, Jacobson J (2008). Helminth 

infections: the great neglected tropical 

diseases. Journal of Clinical Investigation, 

118(4): 1311 – 1321. 

Hussain G, Rasul A, Anwar H, Aziz N, Razzaq A, 

Wei W, Ali M, Li J, Li X (2018). Role of 

Plant Derived Alkaloids and Their 

Mechanism in Neurodegenerative 

Disorders. International Journal for 

Biological Science, 14(3): 341 – 357. 

Irem TC and Somuncuaglu EI (2021). Potential 

and prophylactic use of plants containing 

saponin-type compounds and antibiofilm 

agents against respiratory tract 

infection. Evidence-based 

Complementary and Alternative 

Medicine, 2021, Article ID. 6814215. 

Ishnava K, Kotadia R, Sandip P (2015). 

Nutritional properties and chemical 

composition of Corallocarpus epigaeus 

(Rottler) Hook. f. as remedy to control 

diabetes mellitus. Chiang Mai Journal of 

Science, 42(4): 806 – 815. 

Jäger AK, Hutchings A and Van-Staden J 

(1995). Screening of Zulu medicinal 

plants for prostaglandin-synthesis 

inhibitors. Journal of 

Ethnopharmacology , 52: 95 – 100.  

Josiah GJ, Okechuckwu AO, John YA and 

Innocent CJO (2022). Anthelmintic 

activities of stem bark of Parkia 

biglobosa on west African dwarf goats 

infected with Haemonchus contortus. 

Journal of Applied Biological Sciences, 

16(1): 137 – 151. 

Kamboj VP (2000). Herbal Medicine. Current 

Science 78(1): 35 – 39.  

Kavitha CCI and Indira G (2016). Quantitative 

estimation of total phenolic, flavonoids, 

tannin and chlorophyll content of leaves 

of Strobilanthes kunthiana 

(Neelakurinji). Indian Journal of 

Medicinal Plants Studies. 4(4): 282 – 286. 

Kayode K, Tolulope MO, Olaposi IO, Aline AB, 

Margareth LA, Akintunde AA and Joao BT 

(2014). Journal of Acupuncture and 

Meridian Studies, 7(4): 202 – 210. 

Komolafe K, Oyelade WA (2015). 

Phytochemical Screening and in-vitro 

Antioxidant Activity of Parkia biglobosa 

Extract. Journal of Biology, Agriculture 

and Healthcare, 5(9): 91 – 95. 

Lamuela-Raventós RM (2018). Folin–Ciocalteu 

method for the measurement of total 

phenolic content and antioxidant 

capacity. Measurement of Antioxidant 

Activity and Capacity: Recent Trends and 

Applications, John Wiley and Sons Ltd., 

New Jersey, USA, pp. 107 – 115. 



Telta et al., 2024; Journal of Veterinary and Applied Sciences, 14(1): 354 – 366. 

……………………………………………………………………………………………………………………………. 

 

 

365 

 

Langenheim JH (1994). Higher plant 

terpenoids: A phytocentric overview of 

their ecological roles. Journal of 

Chemical Ecology, 20: 1223 – 1280. 

Locher CP, Burch MT, Mower HF, Berestecky J, 

Davis H, Van Poel B, Lasure A, Vanden 

Berghe, DA and Vlietinck AJ (1995). 

Antimicrobial activity and 

anticomplement activity of extracts 

obtained from selected Hawaiian 

medicinal plants. Journal of 

Ethnopharmacology, 49: 23 – 32.  

Mohammed HA, Al-Omar MS, Ahmed AM, 

Hashish NE, Alsaedi HM, Alghazy SA and         

Abdellatif, AH (2019). Comparative study 

for the volatile oil constituents and 

antimicrobial activity of Rhanterium 

epapposum Oliv. growing in Qassim, 

Saudi Arabia Pharmacognosy Journal, 

11(1): 195 – 199.  

Mohd FB, Abdul R, Pin KY, Zamree MS, 

Luqman CA, Soh SY and Ir-Thomas CSY 

(2012). The effects of varying solvent 

polarity on extraction yield 

of Orthosiphon stamineus leaves. Journal 

of Applied Sciences, 12: 1207 – 1210. 

Ndjonka D, Abladam ED, Djafsia B, Ajonina-

Ekoti I, Achukwi MD and Liebau E (2014). 

Anthelmintic activity of phenolic acids 

from the axlewood tree Anogeissus 

leiocarpus on the filarial 

nematode Onchocerca ochengi and 

drug-resistant strains of the free-living 

nematode Caenorhabditis elegans. 

Journal of Helminthology, 88: 481 – 488. 

Ndjonka D, Agyare C, Lüersen K, Djafsia B, 

Achukwi D, Nukenine EN, Hensel A and 

Liebau E (2011). In vitro activity of 

Cameroonian and Ghanian medicinal 

plants on parasitic (Onchocerca ochengi) 

and living free-living (Caenorhabditis 

elegans) nematodes. Journal of 

Helminthology, 10: 6 – 9. 

Nihal T, Sari F and Velioglu YS (2005).  Effects 

of extraction solvents on concentration 

and antioxidant activity of black and 

black mate tea polyphenols determined 

by ferrous tartrate and Folin-Ciocalteu 

methods. Food Chemistry, 99: 835 – 841. 

Robak J and Gryglewski RJ (1988). Flavonoids 

are scavengers of super- oxides anions. 

Biochemical Pharmacology, 37: 837 – 

841.  

Robinson T (1967). Organic Constituents of 

Higher Plants. Burgress Publication USA, 

p. 201. 

Samje M, Metuge J, Mbah J, Nguesson B and 

Cho-Ngwa F (2014). In vitro anti-

Onchocerca ochengi activities of extracts 

and chromatographic fractions 

of Craterispermum laurinum and 

Morinda lucida. BMC Complementary 

and Alternative Medicine, 14: 325. 

Sasidharan I and Menon N (2011). 

Comparative chemical composition and 

antimicrobial activity fresh & dry ginger 

oils (Zingiber officinale roscoe). 

International Journal of Current 

Pharmaceutical Research, 2(4): 40 – 43.  

Sloan A, Deborah LZ, Kenneth M, Joanne SP., 

Christine MB, Terry M, Robert B, Seef P, 

Dennis, S, Donald T and Shoe BS (2007). 

Anthelmintic activity of Aporphine 

Alkaloids from Cissampelos capensis. 

Planta medica, 73(3): 296 – 297. 

Soetan KO, Lasisi OT, Agboluaje AK (2011). 

Comparative assessment of in-vitro 

anthelmintic effects of the aqueous 

extracts of the seeds and leaves of the 

African locust bean (Parkia biglobosa) on 

bovine nematode eggs. Journal of Cell 

and Animal Biology, 5(6): 109 – 112. 

Sofowora A (2008). Medicinal Plants and 

Traditional Medicine in Africa. 3
rd

 ed., 

Spectrum Books Limited, Ibadan, Nigeria, 

pp. 199 – 204.  



Telta et al., 2024; Journal of Veterinary and Applied Sciences, 14(1): 354 – 366. 

……………………………………………………………………………………………………………………………. 

 

 

366 

 

Teitan MH, Gaascht F, Dicato M and Diederich 

M. (2013). Anticancer bioactivity of 

compounds from medicinal plants used 

in European medieval traditions. 

Biochemical Pharmacology 86(9): 1239 – 

1247.  

Udobi EC and Onaolapo JA (2009). 

Phytochemical analysis and antibacterial 

evaluation of the leaf stem bark and root 

of the African locust bean (Parkia 

biglobosa). Journal of Medicinal Plants 

Research, 3(5): 338 – 344.  

Umeh EU, Oluma HOA and Igoli JO (2005). 

Antibacterial screening of four local 

plants using an indicator-based 

microdilution.  African Journal of 

Traditional, Complementary and 

Alternative Medicine, 2(3): 238 – 243. 

 UNESCO (1998). Promotion of Ethnobotany 

and the Sustainable Use of Plant 

Resources in Africa: Project Findings and 

Recommendations, Serial No. 

FMR/SC/ECO/98/208(FIT). United 

Nations Educational, Scientific and 

Cultural Organization (UNESCO) and 

Norway Funds-in-Trust Royal Ministry of 

Foreign Affairs, UNESCO, Paris, p. 60. 

Vercruysse J, Charlier J, Van Dijk J, Morgan ER, 

Geary T, Von Samson-Himmelstjerna G 

and Claerebout E (2018). Control of 

helminth ruminant infections by 

2030. Parasitology, 145(13): 1655 – 

1664. 

Wabo Poné J, Kenne TF, Mpaome M, Bilong CF 

(2011). In vitro anthelmintic activity of 

acetone extracts from leaves of three 

forage legumes (Calliandra calotyrsus, 

Gliricidia sepium and Leucaena 

diversifolia) on Haemonchus contortus. 

Asian Pacific Journal of Tropical. 

Medicine, 125 – 128.  

Williams CA (1996). Flavonoids, cinnamic acids 

and coumarins from the different tissues 

and medicinal preparation of Taraxacum 

officinale, Phytochemistry 42(1): 9.  

Yu W, Zhao Y, Shu B (2004). The radical 

scavenging activities of Radix puerariae 

isoflavonoids: a chemiluminescence 

study. Food Chemistry, 86(4): 525 – 529.  

Zhishen J, Mengcheng T, Jianming W (1999). 

The determination of flavonoid contents 

in mulberry and their scavenging effects 

on superoxide radicals. Food Chemistry, 

64(4): 555 – 559. 

  

 

 


