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ABSTRACT 

This study was aimed to identify phytochemical screening of the medically important species; 

Hydnora africana fruit extracts and to evaluate its potential antimicrobial and antioxidant 

activities. The samples were collected from Karal village west Nyala, South Darfur State Sudan. 

The extraction of crude was carried out at Standards and Metrology Laboratories in (El-Obeid) 

then analyzed at National Research Center in Khartoum in December 2020. Phytochemical 

screening of secondary metabolites of the plant crude extracts (methanol, acetone, petroleum ether, 

chloroform and distilled water) were carried out. The results revealed the presence of alkaloids, 

saponins, tannins, flavonoids, terpenoids, coumarins, quinones, cardiac glycosides, xanthoproteins, 

glycosides, steroids, phenols, resins and carboxylic acid in different concentrations. The 

antioxidant activity of the extract of Hydnora Africana exhibited A maximum DPPH scavenging 

activity of acetone extract was 88% whereas for the standard propyl gallate was (82±0.01). The 

antimicrobial activity of the extracts was evaluted using diffusion assay against two Gram positive 

bacteria: Staphylococcus aureus, Bacillus subtilis and two Gram negative bacteria: Eschericha 

coli, pseudomonas aeruginosa and fungi candida albicans, the methanolic extract was active 

against fungi candida albicansat concentration 100mg/ml. The methanol and acetone extracts were 

active but the petroleum ether extract was partially active against four types of bacteria, but the 

chloroform and distilled water extracts were inactive against four types of bacteria and fungi and 

no distinct inhibition zones at Concentration 100mg/ml. This study Recommend further 

antimicrobial activity test against others types of bacteria and fungi and use modern analytical 

methods of bioactive components in the plant. 
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INTRODUCTION 

Plants are an essential part of human uses since 

the civilization started. Plant materials 

remain an important resource to combat serious 

diseases in the world. The traditional medicinal 

methods, especially the use of medicinal plants, 

still play a vital role to cover the basic health 

needs in the developing countries. The 

medicinal value of these plants lies in some 

chemical active substances that produce a 

definite physiological action on the human 

body. In the last decades, various plant extracts 

have been the focus of great interest from 

researchers because they represent natural 

resources of new antibacterial agents with 

possibly novel mechanisms of action. The 

potential use of these products as an alternative 

for the treatment of several infectious diseases 
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has been extensively screened. They are 

effective in the treatment of infectious diseases 

while simultaneously mitigating many of the 

side effects that are often associated with 

synthetic antimicrobials. Therefore, it is of 

great interest to carry out a screening of these 

plants in order to validate their use in folk 

medicine and to reveal the active principle by 

isolation and characterization of their 

constituents. Systematic screening of them may 

result in the discovery of novel active 

compounds [1]. 

 

Hydnora Africana is an achlorophyllious plant 

in the family Hydnoraceae, native to South 

Africa it's parasitic on the roots of member of 

the family Euphorbiaceae it's called jakal food 

[2]. Hydnoraceae are the only angiosperms 

known to have no leaves or scales and are 

considered obligate parasites completely 

dependent on their hosts to survive[3]. The 

plant grows under ground, except for a fleshly 

flower that emerges above ground and emits an 

odor of feces to attract it's natural pollinators, 

dung beetles and carrion beetles [4]. Hydnora 

Africana parasitic flowering plant 

Hydnoraceae (piperales) and avoid of 

chlorophyll and majority life cycle under 

ground or have ability to photosynthesize. The 

root, fruits, tuber pulp (like patato) are used in 

folk medicine to treat infection-related diseases 

such as diarrhoea, dysentry amenorrhoea [5]. 

Medicinal plants have contributed immensely 

to health care in Africa Hydnora africana is 

medicinal plant played important roles as a 

source of antimicrobial and antioxidant [6]. 

 

The uses of chemical compounds found in the 

various plant species have different medicinal 

effects which have been shown to have 

scientific basis [7]. The biomolecules 

(phytochemicals) help the body cell wall and 

DNA to reduce and neutralize reactive oxygeen 

species (ROS) such as hydroxyl (OH¯ ), super 

oxide (O2¯ ), Nitric oxide (NO), peroxyl (RO2¯ 

), lipid peroxyl (LOO¯ ). Generated during 

normal metabolic processes in human body. 

 

Natural antimicrobials can be derived from 

plants, animals tissues and microorganism The 

plant have limitless ability to synthesize 

aromatic substances, mostly phenols or their  

Oxygen-substituted derivatives [8].Today there 

is growing interest in chemical composition of 

plant based medicines, several bioactive 

constituents have been isolated and studied for 

pharmacological activity, in view of the 

potential health benefits of this plant and 

coupled with the lack of scientific information 

literature and biochemical information on the 

safety of human [9]. 

 

MATERIALS AND METHODS 

 

Plant material 

Fruits of Hydnora africana were collected from  

Karal Village west Nyala City South Darfur 

State-Sudan in January 2020.The collected 

samples were identified by plant taxonomist at 

the Department of Botany, Faculty of Science 

University of Kordofan. The fruits of Hydnora 

africana were shade dried and coarsely 

powdered by Hammer mill [10]. 

 

Preparation of extracts  
To prepare Methanolic, Chloroformic,  

Acetonic and Petroleum ether extracts 30g of 

plant separately macerated with above solvents 

and allowed to stand for 72 hrs and then 

filtered. The filtrates were evaporated at room 

temperature and air dried. The dried extracts 

were stored at 5°C in the refrigerator, until 

required for use. For the aqueous extract 30g of 

plant material macerated in 200ml distilled 

water for 48hrs and filtered with vacuum and 

the filtrate was kept in refrigerated at 5°C until 

required for use [11]. 

 

Phytochemical analysis 

Phytochemical screening of bioactive chemical 

constituents in the medicinal plant under study 

was carried out by using standard procedures as 

described in [12,13]. 

 

Preparation of reagent 

 

Preparation of Mayer's 
 
reagent 

0.355g of mercuric chloride was dissolved in 

60ml of distilled water and weighted 5g of 

potassium iodide was dissolved in 20ml of 
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distilled water the both solutions were mixed 

and volume was raised to 100ml with distilled 

water. 

 

Preparation of  Dragendroff 's  reagent 

Solution A: 0.42g of bismuth nitrate and 5g of 

tartaric acid were dissolved in 20ml of distilled 

water. Solution B: 4g of potassium iodide was 

dissolved in 10ml distilled water. Both 

solutions (A and B) were mixed in 1:1 ratio. 

 

Phytochemical screening of chemical 

constituents 

 

Test for flavonoids 

The filtrate was used for following tests.  

 

(a)  2ml of filtrate mixed with 3ml of 1% 

Aluminium chloride in methanol in a test      

tube. Formation of yellow color indicate the 

presence of flavonols, flavones and chalcones. 

 

(b) 2ml of filtrate was mixed 3ml of 1% 

potassium hydroxide in a test tube. A dark 

yellow color Indicate the presence of 

flavonoids. 

  

(c) 2ml filtrate and 5ml of the dilute ammonia 

solution and drops of concentrate H2SO4 were 

mixed. The appearance of yellow coloration 

indicate the presence of flavonoids. 

 

Test for alkaliods 

2ml of various extract was mixed in 4ml 1% 

HCl, were treated separately with both reagents 

(Mayer and Dragendroff), after which it was 

observed whether the alkaloid were present or 

absent in the turbidity or precipitate formation. 

 

Test for glycosides 

2ml of various extract were hydrolyzed 

separately 2ml conc HCl and boiled for 20 

Minute on water bath and hydrolyzed extract 

were subjected to the following tests: a small 

amount of alcoholic extracted of samples was 

dissolved in 1ml water and then aqueous 10% 

sodium hydroxide was added and formation of 

yellow color indicate the presence of 

glycosides. 

 

Test for steroids 

1ml of various extract was mixed with 2ml of 

acetic anhydride followed by 1ml of the color 

changed from violet to blue or green in some 

samples indicate the presence of steroids. 

 

Test for phenols 

1ml of various solvent extracts for sample, 2ml 

of distilled water followed by few drops of 

10% aqueous ferric chloride solution were 

added. Formation of blue or green color 

indicate the presence of phenols. 

 

Test for terpenoids (salkowski test) 

2ml of various solvent extract was mixed in 

1ml of chloroform followed by the carful 

addition of 1ml concentrated H2SO4. A layer of 

the reddish brown coloration was formed at the 

interface thus indicating appositive result for 

the presence of terpenoids. 

 

Test for saponins 

3ml of various solvent extract mixed with 2ml 

distilled water in a test tube and was shaken 

vigorously and boiled in water bath the 

formation of stable persistent forth, was mixed 

with 3 drops of olive oil and shaken vigorously 

for the formation of emulsion thus a 

characteristic of the presence of  saponins. 

 

Test for resins 

1ml of various solvent extract were treated with 

few drops of acetic anhydride solution 

followed by 1ml of conc. H2SO4, the resins 

give colouration ranging from orange to 

yellow. 

 

Test for tannins 

1ml of various solvent extract treated with 1% 

aqueous ferric chloride (FeCl3) solution the 

appearance of intense green, purple, blue or 

black color indicate the presence of tannins. 

 

Test for cardiac glycosides (Keller-Killani 

test) 

2ml of various solvent extract was mixed with 

2ml of glacial acetic acid containing one drop 

of ferric chloride FeCl3 10% solution, followed 

by addition of 1ml concentrated sulfuric acid. 

Brown ring was formed at the interface which 
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indicated the presence of deoxysugar of 

cardenoloides. Aviolet ring may appear 

beneath the brown ring, while in the acetic acid 

layer, a greenish ring may also form just 

gradually through out the layer. 

 

Test for carboxylic acid 

1ml of various extracts was separately treated 

with a few drops of sodium Bicarbonate 

solution. Effervescence (due to liberation of 

carbon dioxide) indicates the presence of 

carboxylic acid. 

 

Test for coumarins 

1ml of various extracts was treated with 1N 

NaOH solution, the test tube was placed for 5 

minutes in boiling water examined on sun light 

or under the UV light for yellow color or 

yellow fluorescence indicate the presence of 

coumarins. 

 

Test for Quinones 

1ml of various extracts was treated separately 

with alcoholic potassium hydroxide solution. 

Quinines give coloration ranging from red to 

blue. 

 

Test for Xanthoproteins 

1ml of various extracts were treated separately 

with few drops of conc. HNO3 and NH3 

solution. Formation of reddish orange 

precipitate indicates the presence of 

xanthoproteins [14]. 

 

Preparation of bacterial suspensions 

One ml aliquots of a 24 hours broth couture of 

the test organisms were aseptically distributed 

on to nutrient agar slopes and incubated at 

37°C for 24 hours. The bacterial growth was 

harvested and washed off with 100ml sterile 

normal saline, to produce a suspension 

containing About 10
8
-10

9
 .µ|ml. The 

suspension was stored in the refrigerator at 4°C 

till used. The average number of viable 

organisms per ml of the stock suspension was 

determined by means of the surface viable 

counting technique. Serial dilutions of the stock 

suspension were made in sterile normal saline 

solution and 0.02 ml volumes of the 

appropriate dilution were transferred by micro 

pipette on to the surface of dried nutrient agar 

plates. The plates were allowed to stand for two 

hours at room temperature for the drops to dry 

and then incubated at 37°C for 24 hours, after 

incubation, the number of developed colonies 

in each drop was counted.  The average number 

of colonies per drop (0.02ml) was multiplied 

by 50 and by the dilution factor to give the 

viable count of the stock suspension, expressed 

as the number of colony forming units per ml 

suspension. Each time afresh stock suspension 

was prepared, all the above experimental 

condition were maintained constant so that 

suspensions with very close viable counts 

would be obtained [15]. 
 

Preparation of fungal suspension 

The fungal cultures were maintained on 

sabouraud dextrose agar, incubated at 25°C for 

4 days. The fungal growth was harvested and 

washed with sterile normal saline and finally 

suspension in 100ml of sterile normal saline, 

and the suspension were stored in the 

refrigerator until used [16]. 

 

Test of antibacterial susceptibility 

The paper disc diffusion method was used to 

screen the antibacterial activity of plant 

extracts and performed by using Mueller 

Hinton agar (MHA). The experiment was 

carried out according to the national committee 

for Clinical Laboratory Standards Guidelines, 

Bacterial suspension was diluted with sterile 

physiological solution to 10
8 

mg/ml 

(turbidity=McFarland 0.5). One hundred micro 

liters of bacteria suspension were swabbed 

uniformly on surface of MHA and the 

inoculum was allowed to dry for 5 minutes. 

Sterilized filter paper discs (whatman No.1, 

6mm in diameter) were placed on the surface 

of the MHA and soaked with 20µl of a solution 

of each plant extracts. The inoculated plates 

were incubated at 37°C for 24 h in the inverted 

position. The diameters (mm) of the inhibition 

zones were measured. 

 

Antioxidant activity 

The test sample were allowed to react with 

2.2Di (4-tert-octylphenyl)-1-picryl-hydrazyl 

stable free radical (DPPH) for half an hour at 
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37°C ,the concentration of DPPH was kept as 

(300µM). The test samples were dissolved in 

Dimethyl sulfoxide (DMSO) while DPPH was 

prepared in ethanol. After incubation, decrease 

in absorbance was measured at 517nm using 

multiply Reader spectrophotometer. Percentage 

radical scavenging activity by samples was 

determined in comparison with a DMSO 

treated control group; all tests and analysis 

were run in triplicate [17]. 

 

RESULTS AND DISCUSSION 

 

Phytochemical screening  
Phytochemical screening of Hydnora africana 

fruit extracts were carried out to detect the 

presence or absence of various types of 

secondary metabolites. The results were shown 

in table (1). Hydnora africana fruit extracts 

contain very high amount of flavonoids, steroid 

and phenols in methanolic extract. And high 

amount of flavonoids, alkaloids, resins, 

carboxylic acid and coumarins in chloroform 

extract. And all plant extract contain trace 

amount of terpenoids and xanthopretins and 

Quinones. The presence of these metabolites in 

different plant extracts explains the various 

uses of this plant in traditional Medicine.  

 

The results of antioxidant activity for the 

extracts of Hydnora africana fruit were shown 

in table (2).  The values of antioxidant activity 

of Hydnora africana fruit considerably (0.01-

0.04 mg/ml). When compared with 

Ciprofloxacin (0.01-0.1 mg/ml). The values of 

acetone, petroleum ether and methanol are 

equal with Ciprofloxacin and the standard 

propyl gallate (0.01).  

 

The presence of flavonoids in crude extract of 

Hydnora africana fruit is importance since they 

have been reported to exhibit antimicrobial, 

anti-inflammatry, analgesic, anti-alergic, 

antioxidant, antitrypanosomal and anti-

leishmanial properties [18]. 

 

Antioxidant activity 
The percentage of DPPH radical scavenging 

activity presented in table (4.2). Exhibited A 

maximum DPPH scavenging activity at 88% 

whereas for the standard (propyl gallate) was 

found to be 82%. The presence of saponins in 

this plant may account for management of 

excess cholesterol and thus reduce the risk of 

cardiovascular disease [19]. Flavonoids have 

been shown to exert potent antioxidant activity 

against the superoxides radical [20]. 

 

Assessment of antimicrobial activities of the 

extracts 

The highest sensitivity shown by the tested 

bacteria against the acetone, petrolum ether and 

methanol extracts of Hydnora africana fruit 

could suggest the presence of anti-bacterial 

activity in the plant. Several studies have also 

been reported by other reserchers for the 

antibacterial activity of Hydnora africana and 

Hydnora abyssinica [21]. The distilled water 

and chloroform extracts were weak effects of 

antimicrobial activity. 

 

The antimicrobial activities of the tested 

extracts were quantitatively assessed by the 

presence or absence of inhibition zones 

diameter. Results presented in table (3) clearly 

demonstrated that the Hydnora africana fruit 

extracts exhibited significant antimicrobial 

activity against all tested Gram-positive and 

Gram-negative bacteria. The Hydnora africana 

fruit extracts showed highly activity in 

methanol extract against Escherichia coli, 

Staphylococcus aureus, Bacillus subtilis and 

fungus Candida albicans and poor activity 

against Pseudomonas aeruginosa in 

concentration 100mg/ml. The acetone extracts 

also highly activite against Escherichia coli, 

staphylococcus aureus, Bacillus subtilis and 

Pseudomonas aeruginosa and poor active 

against Candida albicans. But petrolum ether 

extract has weak activity against Esecherichia 

coli and Staphylococcus aueus in concentration 

100mg/ml.  
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Table 1: Phytochemical screening of  Hydnora africana  fruit extracts 

 

+++: Strong intensity reaction; ++: Medium intensity reaction; +: Weak intensity reaction; - No reaction
 [2]

 

 

Table 2: Antimicrobial activity of  Hydnora africana  fruit extracts (inhibition zone in mm) 

 

– Gram negative;  E. coli, and P. auruginosa  Gram positive;  B. subtilis, and  S. aures  Fungi;  C. albicans. 

– Activity: <9 inactive, 9-12 partially active, 13-18 active, >18 very activity 

  

S.NO Constituents  Aqueous Methanol Acetone Pet. Ether Chloroform 

1     Flavonoids + + + + + + ++ + + + + 

2 Alkaloids + + + + + + 

3 Glycosides + - + - - 

4 Steroids ++ + ++ + + + + 

5 Phenols + + + + + + + + - 

6 Terpenoids + + + + + 

7 Saponins + + + + + + 

8 Resins + + + + + - + + 

9 Tannins + + + + + - 

10 Cardiac glycosides + + ++ + + + + 

11 Carboxylic acid + + + + + + + 

12 Coumarins + - - + + + 

13 Quinones + + + + - 

14 Xanthopretins + + + + + 

S.NO Extract E. coli P. auruginosa B. subtilis, S. aureus C. albicans 

1 Acetone 13        17 16 14 - 

2 Pet. Ether 10 - - 10 - 

3 Methanol  16 - 17 15 15 

4 Chloroform         - - - - - 

5 Aqueous        - - - - - 
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Table 3: Antioxidant activity of Hydnora africana  fruit extracts 

 

 
Fig 1. Hydnora africana fruit 

 

Fig. 2: Inhibition zones of antibacterial activity of methanol, chloroform ether extracts 

against Staphylococcus aureus. 

S.NO Extract %RSA ±SD (DPPH) 

1 Petrolum ether 83±0.01 

2 Chloroform 63±0.04 

3 Distilled water 75±0.04 

4 Acetone 88±0.01 

5 Methanol 82±0.01 
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Fig. 3: Inhibition zones of antibacterial activity of acetone, petroleum ether extracts against 

Escherichia coli. 

 

CONCLUSION 
The results indicated that the water and 

ethanolic extracts of the Hydnora africana 

have considerable antimicrobial and 

antioxidant activity. 

 

ACKNOWLEDGMENT  
Authors gratefully acknowledge the members 

of the Medicinal and Aromatic Plants Research 

Institute, National Center for Research, 

Khartoum, Sudan for their valuable help.          

                  

CONFLICT OF INTEREST 

 The authors declare no conflict of interest 

 

REFERENCES 

1. Sherif H. Abd-Alrahman1, Mounir M. 

Salem-Bekhit and Manal E.A. Elhalwagy, 

Composition and Antimicrobial Activity of 

Ziziphus jujuba Seeds Extract, Biomedical 

Research 2018; 29 (8): 1645-1652  

2. Figueiredo.E,  smith.G.F,  Plants of Angola 

strelitzia,  National Botanical Institute, 2008, 

22(7): 1-279. 

3.  Chris parker,  lytton John,  Musselman 

Haustorium,  Parasitic plants, Old Dominion 

University, 1979, 59(48): 1-39. 

4. Nickolas.M, Waser; jeff ollerton, Plant-

pollinator  Interactions  from Specialization to 

Generalization, University of Chicago press, 

2006, 48(4):411-435.  

5. Wintola and Afolayan, The antibacterial, 

phytochemicals and Antioxidants Evalution of 

the Root extracts of Hydnora  Africana Thunb, 

Used as Antidysenteric in Eastern Cape 

province, South Africa, (2015),15(307): 35-39. 

6. Hlokwe TM, Michel AL et al, Purified 

compounds and extracts from Euclea species 

with antimycobacterial activity against 

mycobacterium bovis and fast-growing 

mycobacteria, Bio pham Bulletin,2008, 31(1): 

429-433. 

7. Amoo So, Ndhlala AR, Finnie JF et al, 

Antifungal, acetylcholinesterase 

inhibition,antioxidant and phytochemical 

properties of  three Barleria species, South 

African Journal of  botany, 2011, 77(2): 435-

445. 

8. Gesissman, TA falvonoid compounds, 

Tannins,lignins and related compounds 

In  pyrrole pigments, isoprenoid compounds 

and phenolic plant constituents, Elsevier New 

york,  1963, 9(665): 265. 

9. wintola OA,  Afolayan AJ,  The 

antibacteriall,phytochemical and antioxidants 

evaluation of the root extracts of 

hydnora  Africana Thunb.used as 

antidysenteric in Eastern cape province, BMC 



IJSAR, 8(6), 2021; 20-28 

28 
 

complement Altern Med, south Africa, 2015; 

15(1): 307. 

10. Chandarakala, Jiothi kaparapu, 

Phytochemical analysis of some macrophyltes 

of lake kondakara, Journal of pharmacy and 

Biological Sciences,2015, 10(6): 31-36. 

11. Suman Kumar, phytochemical screening of 

Celestru, International Journal of Engineering 

science Invention, 2013, 2(8): 70-92.  

12.  Sofowora A,  john wiley,  Medicinal plants 

and traditional medicine in Africa,American 

Journal of plant sciences,  1993,8(2): 96-106. 

13.Yen phan, Anh Nguyen, Preliminary 

phytochemical analysis of different solven 

extracts of Scopaiadulcis L, International 

Journal of Scientific and research, 2014, 4(12): 

1-3. 

14. Parekh J,  Chands S, phytochemical 

screening of some plants from western regions 

of India, Journal plant Arch,  2008, 8(5): 657-

662. 

15. Sana mukhtar,  IfraGhori, Antibacterial 

Activity of Agueous and Ethanolic Extracts of 

Garlic, Cinnamon And Turmeric  Against 

Eschericha Coli Atcc 25922 And Bacillus 

Subtilis Dsm, International Journal of Applied 

Biology and P,  2012, 7(3): 32-56. 

16. Rodriguez, Tudela,Estrella el 

al,  Standardization of antifungal susceptibility 

variables for a semiautomated methodology 

Journal of  Clinical Microbiol,  2001, 39(7): 

2513-2517. 

17. Shimada K, Fujikawa K, Nakamura 

T,  Antioxidative properties of xanthan on the 

antioxidation of soybean oil in cyclodextrin 

emulsion, Journal of Agricultural and Food 

Chemistery,  1992, 40(6): 945-948. 

18. Hodek p, Trefil PStiborova M,  Flavoniods-

Potent and Versatile Biologically active 

compounds interacting with cytochrome .chem 

Biol interact.2002;139(1): 450 

19. francis G, Beckerk el al,  The biological 

action of saponins in animal systems a 

review,  Br Journal Nutr, 2002.,88(6): 587-605 

20. williams, maclver, et al, The c-terminal 

domian of  Drosophila beta Heavy-spectrin 

exhibits autonomous memberane 

association   and modulates membrane area, 

Journal Cell scientific,  2004, 117(5): 771-782. 

21. Nethathe BB, Ndip RN, Bioactivity of 

hydnora african on selected Bacteria 

pathogenns:preliminary phytochemical 

screening,  African Journal Microbiol Res, 

2011, 5(18): 20-6. 

 

 


