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ABSTRACT 

The aim of this study was to identify chemical composition, antimicrobial and antioxidant activity of 

extracts of stems and roots (mixture 1:1) and seeds from mahareb plant. The seeds, stems and roots were 

collected from alshareef allged (north kordofan state), during March (2018), dried under shade, grinded 

and then extracted by maceration method using 99% methanol, petroleum ether and distilled water. 

Photochemical screening revealed the presence of flavonoids, terpenoids, saponins and tannins with high 

concentration except alkaloids with low concentration in extracts. Crude extracts and tetracycline with 

different concentrations (40, 60, 70 and 90 mg/ml) were applied against four bacterial strains (two Gram 

positive: Sterbeto cocai (S.c), Staphylococcus aureus (ATCC 25923); and two Gram negative: 

Escherichia Coli (E.c)(ATCC 25922), Pseudomonas aerruginosa (P.s.a) (ATCC 27853) and with 100 

mg/ml against one type of fungus (candida albicans (ATCC  7596) using agar plate well-diffusion 

method. According to this method the inhibition zone less than 14 resistance, 14 to 18 medium and larger 

than 18 mm sensitive. Methanol seeds extract at 90mg/ml showed activity against P.s.a (22mm) and E.c 

(17mm). Methanol roots and stems extracts at 70mg/ml showed activity against P.s.a (17mm). 

Tetracycline at 90 and 60mg/ml showed activity against (E.c 20mm, S.c 16mm) and (E.c 16mm) 

respectively. The extracts showed no activity against candida albicans. The free radical scavenging 

activity of the crude extracts was evaluated using 2,2 -Di (4-tert-octylphenyl)-1-picryl hydrazyl stable 

free radical (DPPH). The extracts showed a DPPH scavenging activity of 16±0.08, 85±0.00, 46±0.08 

(for seeds extracted by water, methanol and petroleum ether respectively) and 10±0.07, 56±0.08, 4±0.07 

(for stems and roots mixture extracted by water, methanol and petroleum ether respectively). The 

standard propyl gallate showed 95±0.02 scavenging activity. Analysis of the crude extracts by GC-MS 

showed 56, 52, 5, 9, 54, 38 compounds for seeds, stems and roots extracted by methanol, water and 
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petroleum ether respectively.       
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1. INTRODUCTION 

Plants, which have one or more of its parts having substance that can be used for treatment of diseases, 

are called medicinal plants (Sofowora, 1982). Medicines derived from plants are widely famous due to 

their safety, easy availability and low cost (Iwu et al, 1999). Herbal medicines may include whole parts of 

plant or mostly prepared from leaves, roots, bark, seeds and flowers of plants. They are administered 

orally, inhaled or directly applied in the skin (Westh et al., 2004). Medicinal herbs are more significant to 

the health of individual and community. The medicinal value of these plants lies in bioactive 

phytochemical constituent that produce definite physiological action on the human body (Hill, 1952). 

Some of the most important bioactive phytochemical constituents are alkaloids, essential oils, flavonoids, 

tannins, terpenoids, saponins, phenolic compounds and many more (Solecki 1975). There is up to 80 

percent of people still on herbal remedies for their health care (Farnsworth et al., 1985). Sudan is a rich 

country with indigenous herbal resources. This is due to the variation in climate, rainfall and soils.  

 

It is estimated that Sudan encompasses more than 3156 species belonging to 1137 genera and 170 families 

(Broun and massay, 1929, Elamin, 1990). Therefore, there are large numbers of medicinal plants in Sudan 

used traditionally against different diseases. In spite of recent domination of synthetic chemistry as a 

method to discover and produce drugs, the potential of bioactive plants or their extracts to provide new 

and novel products for disease treatment and prevention is still enormous (Raskin et al., 2002). Compared 

with chemical synthesis, plant derived natural products represent an attractive source of biologically active 

agents since they are natural and available species (Ghosh et al., 2008). Plants synthesize many compounds 

called primary metabolites that are critical to existence. Development countries are still using medicinal 

plant for their health care (Kim, 2005). Nowadays, plants countries to be the major source of medicine in 

rural region of developing countries (Chitme et al., 2003). 

 

Traditional medicine has wide acceptability and along history. Indeed, majority of the people use these 

medications at one time or another and this presupposes the efficacy and safety of plant materials used in 

ethno medicines. It could not be ascertained when and how the practitioners first introduced remedy or 

prescription (Igoli et al., 2003). Ethno medical studies are today, recognized as the most viable methods 

of identifying new medicinal plants or refocusing on those earlier reported for bioactive constituents. 

Traditional medicine is concerned with the study of medical systems from the native’s point of view. 

Native categories and explanatory models of illness, including an etiology, symptoms, courses of sickness, 

and treatments are investigated. Most of the Sudanese people in rural areas rely on traditional medicine 

for the treatment of many infectious diseases (Elkamli and Elkhalifa, 1997). Traditional medicine has 

maintained its popularity in all regions of the developing world and its use is rapidly spreading in the 

industrialized countries. In china for example, traditional herbal preparations account for 30% - 50% of 



15 International Journal of Current Research and Applied Studies | https://ijcras.com/ •  

International Journal of Current Research and Applied Studies 

Vol 2 Issue 2 March-April 2023  

 

 

total medicinal consumption. In Ghana, Mali, Nigeria, and Zambia, the fires line of treatment for 60% of 

children with high fever resulting from malaria is the use of herbal medicine at home (Bannerman et al., 

1993). Ethno medical studies are today, recognized as the most viable methods of identifying new 

medicinal plants or refocusing on those earlier reported for bioactive constituents. Early studies on 

indigenous medical systems were mostly limited in focus on witchcraft and illness caused by super-natural 

forces, and on specialists such as folk healers, and shamans (Fabrega and Silver, 1973). 

 

MATERIALS AND METHODS 

Plant material: 

The roots, seeds and stems of cymbopogon  schonenanthus rufescens were collected in April 2018, from 

plant field in Alshreef Aljad about 10 Km from Oum Kradium (North Kordofan State). The plant was 

authenticated by Herbarium National Center for Medicinal Research and Aromatic plants Institute. The 

plant materials were shade-dried, cleaned and grinded by a mechanical grinder. Equal amounts of stems 

and roots were mixed as one sample. The grounded samples were stored at room temperature to be ready 

for further extraction. 

 

Methods: 

Preparation of crude extracts:  

Hundred grams of each of the dried powder (seeds and the mixture of stems and roots) were macerated 

exhaustively for three days at room temperature with1000 ml of methanol and petroleum ether and for 

four hours with 1000 ml of water. The extracts were filtered and the obtained products were weighed prior 

to further analysis. 

 

Phytochemical screening of the crude extracts: 

The dried extracts were reconstituted in methanol, pettroleum ether and water and then subjected to 

qualitative tests for the presence of phytochemical compounds in the different extracts according to 

methods described by Harborne (1998). 

 

Blood agar base 

The blood agar base is prepared by dissolving 40g of media in 1 liter  

distilled water, boiled to dissolve completely, sterilized at 121 º C and 15-165 atmospheric pressure for 

15 minutes, cooled to 50 º C, aseptically 10% fresh blood was added, mix with gentle rotation and poured 

in the petri dish plates. The four types of isolated bacteria are cultured by using loop and benzene lamp, 

incubated for 24 hours at 37 º C. Holes of known diameter (8mm) were made for each of the surface of 

the grown colonies of bacteria. In each plate four holes were made with another one at the center as control 

filled with distilled water. Alternate holes are filled with the extracts (90, 70, 60, 40mg/ml) and allowed 

to diffuse at room temperature for two hours then incubated at 37 º C for 18 hours. It is noticed that the 

color of the extract of each holes is spread. Using verna the diameter of inhibition zone was calculated as 

follows: inhibition zone diameter (mm) = the diameter of extract – the diameter of the hole (8mm) (Forbes 

et al., 1990). 
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Preparation of fungus suspension 

The fungal cultures were maintained on sabouraud dextrose agar, incubated at 25 º 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. 

 

Bacterial microorganisms 

Sterbeto Cocai   NCTC8235 (Gram +ve bacteria) 

Staphylococcus aureus   ATCC25923 (Gram +ve bacteria) 

Escherichia Coli       ATCC25922 (Gram -ve bacteria) 

Pseudomonas aeruiginosa   ATCC27853 (Gram -ve bacteria) 

National Collection of Type Culture (NTCC), Colindale, England. 

American Type Collection (ATCC) Rockville, Maryland,USA. 

 

Fungus microorganism 

Candida albicans          ATCC7596 

Gas chromatography-mass spectrometry (GC-MS) conditions:  

The qualitative analysis of the sample was carried out by using GC-MS technique model (GC-MS-

QP2010-Ultra) from Japanese Simadzu Company, with serial number 020525101565SA and capillary 

column (Rtx-5ms-30m×0.25 mm×0.25µm).The sample was injected by using split mode, helium as the 

carrier gas passed with flow rate 1.69 ml/min, the temperature program was started from 50oC with rate 

7oC /min to 180oC  then the rate was changed to 10oC/min reaching 300oC as final temperature degree 

with 2 minutes as hold time , the injection port temperature was 300oC , the ion source temperature was 

200oC  and the interface temperature was 250oC. The sample was analyzed by using scan mode in the 

range of 40-600m/z mass to charge ratio and the total run time was 28 minutes. Identification of 

components for the sample was achieved by comparing their retention times and mass fragmentation 

patents with those available in the library, the National Institute of Standards and Technology (NIST).   

DPPH radical scavenging assay: 

 

The DPPH radical scavenging was determined according to the method of Shimada et al., (1992) with 

some modifications. In 96-wells plate, 0.5mg from each sample was allowed to react with 2.2 Di (4-tert-

octylphenyl)-1-picryl hydrazyl stable free radical (DPPH) for half an hour at 37oC. 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 517 nm using multi-

plate reader spectrophotometer. Percentage radical scavenging activity by sample was determined in 

comparison with a DMSO treated as control group. All tests and analysis were run in triplicate. 

 

 

RESULTS AND DISCUSSION 

Depending on their polarity solvents will extract varying quantities of components from the plant material, 
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for this reason solvents of different polarities were used. 

 

Some of the physical properties and yields of cymbopogon schoenanthus extracts were shown in table 1. 

All the solvents produced the same yield except the seeds with petroleum ether produced higher yield. An 

increase in the extracted material in seeds by petroleum ether could be related to high content of non polar 

compounds in this part of the plant.     

 

Table 1: Physical properties of cymbopogon schoenanthus extracts 

 

Solvent Color Consistency Yield (gm) 

P.ether(seed) Greenish Liquid 2.6 

P.ether (roots, stems) Greenish Liquid 1.7 

Water(seed) Brownish Solid 1.6 

Water(roots, stems) Brownish Solid 1.6 

Methanol(seed) Yellowish Liquid 1.6 

Methanol(roots,stems) Yellowish Liquid 1.6 

 

P. ether: petroleum ether 

Phytochemical screening 

The results of the phytochemical screening of the extracts were shown in tables (2) and (3). Results showed 

high concentration of terpenoids for both seeds and the mixture of stems and roots (Methanol, petroleum 

ether and water extracts) but low concentrations of flavonoids and saponins for seeds and stems, roots 

mixture. Tannins and alkaloids not detected in the methanol and water extracts. 

 

Table 2: Phytochemical screening of the seed’s extracts 

 

Component Methanol Petroleum ether Water extract 

Alkaloids - - - 

Saponins + + +++ 

Flavonoids + - - 

Tannins - - - 

Terpenoids +++ +++ +++ 

+++: High concentration, +: Low concentration, -: Not detected 

 

Table 3: Phytochemical screening of the stems and roots mixture 

 

Component Methanol P.ether Water extract 

Alkaloids - - - 

Saponins + + + 

Flavonoids +++ + + 

Tannins +++ - - 

Terpenoids +++ +++ +++ 
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Assessment of antimicrobial activity of the extracts and tetracycline: 

Assessment of antibacterial activity of cymbopogon schoenanthus extracts and tetracycline with different 

concentrations (40, 60, 70, 90 mg/ml) were carried out against four types of bacteria, two gram positive 

(Sterbeto cocai and staphylococcus) and two gram negative (Escherichia coli and Pseudomonas).The 

extracts also examined against one fungus (Candida albicans) with 100 mg/ml. The assessment of 

antimicrobial activity of the extracts and tetracycline were shown in tables (4),(5) and (6). 

 

The extract of seeds extracted by methanol at 90mg/ml exhibited activity against pseudomonas aeruginosa 

(22mm) and Escherichia Coli (17mm). The methanol extract of roots and stems at 70mg/ml showed 

activity against pseudomonas aeruginosa (17mm). Other concentrations of the extracts showed no activity 

against the tested bacteria also the extracts showed no activity against the tested fungus (Candida albicans). 

Tetracycline at 90mg/ml exhibited activity against Escherichia Coli (20mm) and Sterbeto cocai (16mm), 

at 60mg/ml showed activity against Escherichia Coli (16mm). Other concentrations of tetracycline showed 

no activity towards the tested bacteria.   

 

Table 4: Antibacterial activity of extracts against four types of bacteria (inhibition zone in mm) 

 

Plant material Solvent Concentration 

mg/ml 

P.s.a E.c S.a S.c 

Seeds P. ether 90 9 7 7 10 

~ Methanol 90 22 17 12 9 

~ Water 90 13 9 8 13 

Roots,stems P. ether 90 10 9 7 10 

~ Methanol 90 7 7 5 8 

~ Water 90 9 8 9 7 

Seeds P. ether 70 5 6 3 5 

~ Methanol 70 9 7 8 8 

~ Water 70 12 11 10 6 

Roots,stems P. ether 70 8 10 9 11 

~ Methanol 70 17 12 13 11 

~ Water 70 7 9 8 8 

Seeds P. ether 60 3 5 6 6 

~ Methanol 60 10 8 9 11 

~ Water 60 9 6 6 5 

Roots,stems P. ether 60 4 2 3 5 

~ Methanol 60 5 3 6 4 

~ Water 60 4 7 8 8 

Seeds P. ether 40 2 3 5 3 

~ Methanol 40 6 4 5 6 

~ Water 40 8 6 5 3 
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E.c = Escherichia coli, P.s.a = Pseudomonas aeruginosa 

S.a = Staphylococcus aureus, S.c = Sterbeto cocai, C.a= Candida albicans 

 

According to the method used for antimicrobial assessment the inhibition zone less than 14 resistance, 

14 to 18 medium and larger than 18 mm sensitive. 

 

Table 5: Antibacterial activity of tetracycline against four types of bacteria (inhibitition zone in 

mm) 

 

Concentration 

mg/ml 

P.s.a E.c S.a S.c 

90 14 20 9 16 

70 10 14 7 11 

60 12 16 8 13 

40 11 13 6 12 

 

Table 6: Antifungal activity of extracts against candida albican (inhibitition zone in mm) 

 

Plant material Solvent Concentration 

mg/ml 

C.a 

Seeds P.ether 100 - 

~ Methanol 100 - 

~ Water 100 - 

Roots,stems P.ether 100 - 

~ Methanol 100 - 

~ Water 100 - 

 

Chemicals compounds of different extracts 

The chemical compounds identified in the different crude extracts from the stems, roots and seeds were 

shown in figures from (4) to (9) and tables (7) to (12) below. The chemical compounds with their retention 

time, peak area and area % were shown in the tables. 
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Figure 4: Gas chromatogram of the chemical compounds of seeds extracted by petroleum ether 
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Table 7: Chemical compounds of petroleum ether extract from the seeds 
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Figure 5: Gas chromatogram of the chemical compounds of the stems and roots extracted by 

petroleum ether 
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Table 8: Chemical compounds of petroleum ether extract from the stems and roots 
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Figure 6: Gas chromatogram of the chemical compounds of the seeds extracted by water 

 

Table 9: Chemical compounds of the seeds extracted by water   
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Figure 7: Gas chromatogram of the chemical compounds of the stems and roots extracted by 

water 

 

Table 10: Chemical compounds of the stems and roots extracted by water 

 

 

Figraphy. 
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Figure 8: Gas chromatogram of the chemical compounds of the stems and roots extracted by 

methanol 
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Table 11: Chemical compounds of the stems and roots extracted by methanol 
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Figure 9: Gas chromatogram of the chemical compounds of the seeds extracted by methanol 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



29 International Journal of Current Research and Applied Studies | https://ijcras.com/ •  

International Journal of Current Research and Applied Studies 

Vol 2 Issue 2 March-April 2023  

 

 

Table 12: Chemical compounds of the seeds extracted by methanol 
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Antioxidant activity  

The results of antioxidant for the extracts of seeds, roots and stems were shown in table 13. The seed 

extracts by methanol showed the highest antioxidant activity as compared to the rest of extracts. The water 

extracts showed the lowest antioxidant activity as compared to other solvents extracts.  

 

Table 13: Radical scavenging activity of the different crude extracts the seeds, stems and roots 

samples by DPPH method 

 

Plant material Solvent %of activity ±SD  

Seeds Water 16± 0.08 

 Methanol  85± 0.00 

 Petroleum ether 46± 0.08 

Stem and roots Water 10±0.07 

 Methanol 56±0.08 

 Petroleum ether 4±0.07 

Standard Propyl Gallate 95±0.02 

 

SD: standard deviation 

 

Percentage of activity = 100 - 
𝐚𝐛𝐬𝐨𝐫𝐩𝐭𝐢𝐨𝐧 𝐨𝐟 𝐭𝐡𝐞 𝐬𝐚𝐦𝐩𝐥𝐞

𝐚𝐛𝐬𝐨𝐫𝐩𝐭𝐢𝐨𝐧 𝐨𝐟 𝐭𝐡𝐞 𝐛𝐥𝐚𝐧𝐤
 × 100 

 

CONCLUSION 

The results do not show which compound is responsible for the antimicrobial and antioxidant activity; 

hence, the whole plant could be of use as a source of antioxidant and antimicrobial. Mainly methanol 

extracts can be use as antioxidant and antimicrobial.   
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