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ABSTRACT 
The present work was aimed to evaluate biological activity of certain Sudanese plants.   Five plants were 

selected in this study on the basis of their traditional uses in Sudan. These plants were identified as 

Cadaba farinoseForssk, Senna occidentalis (L.) Link.,Solanum nigrum L., Maeruaoblongifolia 

(Forssk).A.Rich. andStrigahermonthica (Dellile) Benth. Leaves and stems were extracted by maceration 

using chloroform and methanol. Antioxidant activity of crude extracts was determined by using 

DPPHfree radical scavenging and Metal chelating activity assays.The highest scavenging percentage of 

DPPH free radical was obtained from leaves methanol extract of S. nigrum (84.3 ± 0.02). IC50 for DPPH 

free radical scavenging was calculated for all active extracts. Only C. farinose leaves extracts showed iron 

chelating ability(56 ± 0.05) for methanol extract and (50 ± 0.01) for chloroform extract. Furthermore, 

these extracts were screened for their in vitro anticancer activity using PC-3 human prostate cancercell 

lines and Hela cervical cancer cells using MTT assay. All extracts at concentration100 µg/ml, and the 

strongest growth inhibition was obtained by stems methanolic extract of S.nigrum on Hela and PC3 cell 

lines (91.11 and 80.49%) respectively in comparison with control positive (89.07%.) These finding 

indicated that these extracts could be promising antioxidant and anticancer agents. 

 

KEYWORDS: Antioxidant activity, Anticancer activity, medicinal plants, Phytochemical screening, Cadaba farinose. 
 

INTRODUCTION 
 

Plants and their products have been used extensively throughout the history to treat medical illness. The 
traditional medicine, especially the use of medicinal plants, still plays a vital role to cover the basic health needs 
in the developing countries and moreover, the use of herbal remedies has risen in the developed countries in the 
last decades. In this connection, plants continue to be a rich source of therapeutic agents. The active principles 
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of many drugs were found in plants or were produced as secondary metabolites. Plant genome is much larger 
than other natural sources, thereforit offers broader biochemical network for the generation of unique and novel 
chemical entities. For this and various other reasons, drug discovery from plant and hence research in that area 
has better appreciation and concern, nowadays. Furthermore, Population rise, inadequate supply of drugs, 
prohibitive cost of treatments, side effects of several allopathic drugs and development of resistance to currently 
used drugs for infectious diseases have led to increased emphasis on the need to use plant materials as a source 
of medicines for a wide variety of human ailments  [10]. Jiménez-Medina et al., [9] reported that, plants have 
long history used in the treatment of cancer. Active constitutes of Catharanthusroseus, Angelica gigas, 
Podophyllumpeltatum, Taxusbrevifolia, Podophyllumemodii, Ocrosiaelliptica, and 
Campotothecaacuminatahave been used in the treatment of advanced stages of various malignancies.There are 
various medicinal plants reported to have anticancer activity as well as antiinflammatory activity in the 
Ayurvedic medicine [1]. Moreover, out of the 250,000–500,000 plant species on earth, only 1–10% has been 
studied chemically and pharmacologically for their potential medicinal value [25]. In the Middle East region, 
700 species of identified plants are known for their medicinal values [2].  

Antioxidants are a group of substances that are useful for fighting cancer and other processes that 
potentially lead to diseases such as atherosclerosis, Alzheimer's, Parkinson's, diabetes, and heart disease 
[24].Unlike cytotoxic agents that damage tumor cells, antioxidants act by preventing the onset of cancer during 
carcinogenesis, and they are generally beneficial to cells. Among the non-enzymatic compounds obtained from 
natural sources, phenols have received special attention due to their proven antioxidant capabilities [22]. 
Phenols derive from secondary metabolism and have wide distribution in the plant kingdom with various 
functions in plants, such as chemical defense against herbivores and allelopathy [14]. Although phenolic 
compounds have been related to antioxidant activity, some studies have emphasized specific classes, such as the 
flavonoids and tannins [12].  

Antioxidants possess the ability to protect the cellular organelles from damage caused by the free radicals 
induced oxidative stress. The beneficial effects of antioxidants on promoting health is believed to be achieved 
through several possible mechanisms, direct reaction with and quenching of free radicals, chelation of transition 
metals, reduction of peroxides and stimulation of the antioxidative enzyme defense system [17]. 

Breast and Cervical Cancers account for about 50% of all cancers in Sudanese women. These two cancers 
remain the primary cause of death due to cancer (combined crude mortality 18.5/100 000). The most common 
causes of cancer are variable includingeconomical, social and environmental factors which lead to increase in 
incidence of cancer i.e. from the year 1967-2006 there were fifty thousand cancer patients who have been 
treated in the Radiation and Isotopes Center in Khartoum, Sudan. The number of new cases is 10 folds more 
compared to cases in 1976 (i.e. 40.7% female and 59% male cases). Moreover, in Sudan there are plenty of 
medicinal plants used traditionally for cancer treatment and other diseases, which have not been investigated in 
vitro. The objective of the present work is to study the antioxidant activity of five Sudanese medicinal 
plantsbelonging to four familiesusing DPPH assay and Metal chelating activity and the anticancer activity on 
PC3 prostate cancer and Hela cervical cancer cell line by using MTT assay.  

 
MATERIAL AND METHODS 

 
2.1. Collection and identification of plant specimens: 

Plant specimens were collected from Gezira state, Sudan. The plants materials were identified and 
authenticated by Dr. Haider Abdelgadiratmedicinal and aromatic plants research institute (MAPRI) in 
Khartoumas Cadaba farinoseForssk, Senna occidentalis (L.) Link.,Maeruaoblongifolia (Forssk).A.Rich. 
Solanum nigrumL.,and Strigahermonthica (Dellile) Benth. Voucher specimens representingeach plantwere 
deposited in the herbarium of National Research Institute, Khartoum, Sudan. The leaves and stems of each plant 
were ground separately to powder using mortar and pestle. 
 
2.2. Extracts Preparation: 

One hundred gram of the powdered leaves were macerated successively in chloroform then 80% methanol 
and kept for 5 days at room temperature with shaking every 12 hours. Each extract was then filtered, and 
thenevaporated to dryness in an evaporating dish on a steam bath at 70ºC. The process was repeated four times 
with intervals of 5 days [7]. These extracts were stored in screw-capped bottles covered with aluminum foils and 
kept in the laboratory refrigerator 4ºC.  
 
2.3. Antioxidant activity: 

In order to evaluate the antioxidant potentials, the 2,2-diphenyl-1-picrylhydrazyl (DPPH) free radical 
scavenging assay, and Iron Chelating techniques were used.  
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2.3.1. DPPH free radical scavenging assay:  

The antioxidant properties of the crude extracts were tested using (DPPH) photometric assay according to 
the standard methods [21], with some modifications. DPPH is a stable free radical that can accept an electron or 
hydrogen radical to become stable diamagnetic molecule. The radical scavenging potential of extracts and their 
fractions are determined by measuring the decrease in absorbance due to DPPH at 517 nm, representing the 
formation of its reduced form, Diphenyl picryl hydrazine (DPPH), which is yellow in color. Because of the odd 
electron, the purple colourethanolic solution shows a strong absorption at 517 nm. 

The reaction mixture containing 10 μl of test sample (50μg / ml DMSO) and 90 μl of stable free radical 
DPPH (300 μM) in ethanol was taken in 96 well micro titer plate and incubated at 37 ºC for 30 min. After 
incubation, the change in colour (from deep violet to light-yellow) of DPPH free radical was then measured by 
reading the absorbance of the reaction mixtures at 517 nm using Multiskan spectrum. Percentage of radical 
scavenging activity was determined by comparison with DMSO control group. IC50 valuewhich represents the 
concentration of extract to scavenge 50 % of DPPH radicals was calculated. Propyl gallate PG was used as 
positive control. The change in absorbance at 517 nm was measured to calculate DPPH percentage radical 
scavenging activity. The percentage scavenging of DPPH free radical for each concentration of test sample was 
then reported.  
 
2.3.2. Iron Chelating Antioxidant Assay:  

The chelating activity was measured against Fe2+and reported as Ethylene diamine tetra acetic acid EDTA 
equivalents. Ferrozine can quantitatively form complexes with Fe+2 iron. In the presence of chelating agents, the 
complex formation is disrupted resulting in decrease of the red color of the complex. Measurement of color 
decline therefore makes it possible to estimate the metal chelating activity of the coexisting chelator.  

The iron chelating ability was determined according to the modified method [27]. The Fe+2 were monitored 
by measuring the formation of ferrous ion-ferrozine complex. The plant extracts in concentration 50μg/ml was 
mixed with 35 μl FeSO4 (0.0625 mM), and the reaction was initiated by adding ferrozine (60 μl at concentration 
5 mM). The mixture was shaken and left at room temperature for 10 min. The absorbance was measured at 562 
nm. EDTA was used as positive control, and DMSO as negative control. All experiments were repeated three 
times. 

The DPPH and ferrozine Fe+2 complex radical scavenging activities (%) were calculated using the 
following formula [27]:  

Radical Scavenging Activity (RSA) % = [100-(As/Ac)] × 100  
Where As: absorbance of DPPH and ferrozine Fe+2complex in the presence of test sample, and Ac:  

absorbance of the control. 
 
2.2.3. Calculation of IC50 values:  

The IC50 (the concentration of the test material, which possess 50% inhibition of DPPH free radicals 
scavenging) of all the extracts was determined by monitoring the effect of different concentrations ranging from 
50-3.125 μg/ml. the IC50 of the extracts were calculated using EZ-Fit Enzyme Kinetic software (Perrella 
Scientific Inc. Amherst, U. S. A). 
 
2.4. MTT anticancer assays using PC3 and Hela-a cell lines: 

In vitro anticancer assays was performed using MTT (3-(4,5-dimethylthiazol-2-yl)- 2,5 diphenyltetrazolium 
bromide) assay. The assay detects the reduction of MTT by mitochondrial dehydrogenase to blue formazan 
product, which reflects the normal function of mitochondria and cell viability as described by Lau et al.,[13],  
using the PC3 prostate cancer cell line and Hela-a cervical cancer cell lines, were obtained from the European 
Collection of Cell Cultures, (Salisbury, UK). 

The PC-3 and Hela cells were maintained in Dulbecco's Modified Eagle Medium (DMEM) supplemented 
with 10% fetal bovine serum (FBS). These cells are adherent cells and required to be detached from culture 
flask surfaces using trypsin/EDTA (Ethylenediaminetetraacetic acid) treatment. The media was removed from 
the cell culture and sterile Phosphate buffer saline (PBS) was added to each flask to wash cells from cell debris.  
To each flask, 0.25% Trypsin/EDTA solution was added to the attached cells and incubated for 2-3 min at 37 
°C. Flasks were gently tapped and observed under microscope to check for detachment of cells from flask 
surfaces followed by addition of media containing 10% FBS. Cells were collected and counted under 
microscope usingNeubauer counting chamber. 

PC3 and Hela cells (6 ×103cell/well in a 100µl media) were added flat-bottomed 96 wells plate. All plates 
were incubated for 24 hrs at 37°C in a CO2 incubator.  Following, 200 µl of media containing the test extracts at 
concentrations 100 µg/ml in triplicates were added to plates, and further incubated for 48 hrs. Following 
exposure to each test extracts, cell viability was assessed by adding 50µl of MTT to each well and incubated for 
4 hrs, followed by the removal of supernatant and addition of 100 µl of Dimethylsulfoxide (DMSO) to each well 
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to solubilize the formazan complex formed by the action of mitochondrial dehydrogenases. Untreated cells were 
used as a negative control while, cells treated with Triton were used as a positive controlat the following 
concentrations 0.01µg/ml. The plates were read at 540 nm after one minute of gentle shaking. The optical 
density readings were recorded using MS Excel software and the percentage of the cytotoxic activity was 
calculated as (A-B)/A. x 100, where A and B are the optical density at 540 nm of untreated and of treated cells, 
respectively. The results were expressed as means ± SD of triplicate readings. 
 
2.5. Phytochemical screening: 

The dried extracts were reconstituted in the solvent used for their extraction and subjected to qualitative 
chemical screening to identify the presence of a variety of phytoconstituents. The methods used have been 
described by Sukhdev et al., [23] to identify the chemical classes: alkaloids, saponins, flavonoids, tannins, 
sterols, triterpenes, coumarins and anthraquenones.  

 
Results: 

The highest scavengingactivity of DPPH free radical was obtained from leaves methanol extract of Solanum 
nigrum (84.3 ± 0.02), followed by leaves chloroform extract of Cadaba farinose (72 ± 0.22) then  leaves of 
methanol extract of Maeruaoblongifolia(71 ± 0.05), thenStrigahermonthica chloroform extract (70 ± 0.21). 
Meanwhile, leaves and stems of chloroform extracts of Senna occidentalis showed low scavenging activity (%): 
53 ± 0.31 and 51 ± 0.21 respectively (Table 1). IC50 was calculated for all active extracts (four extracts) using 
different extracts concentration: 50, 25, 12.5, 6.25 and 3.125µg/ml, and the results obtained indicated that the 
lowest IC50 was obtained from the leaves of methanol extract of Maeruaoblongifolia(28.3 ± 0.31)µg/ml. 
Furthermore, the leaves chloroform extract of Cadabafarinose and Strigahermonthicahave shown the same IC50 

(38.8 ± 0.1)µg/ml, and the IC50 of theleaves of methanol extract of solanum nigrumwas (84.3 ± 0.02)µg/ml, 
(Table 2). The remaining12 extracts were found to be inactive using the DPPH assay and their 
scavengingactivity (%) ranged from 12 ± 0.02 to 47 ± 0.07. Whereas, Propyl gallate PG (control positive) was 
90.4 ± 0.01. 

All of the 18 plants extracts were tested for their iron chelating ability, EDTA was used as standard model, 
and DMSO as control negative. Only Cadaba farinose leaves extracts were shown to have iron chelating 
activity which (%) 56 ± 0.05 for methanol extract; and 50 ± 0.01 for chloroform extract. While other 16 extracts 
were inactive on metal chelating ability and the percentages ranged from 01 ± 0.01 to 35 ± 0.02 (Table 1). 

Eighteen extracts from fiveplants were investigated for their activity on two cancer cell lines: Hela (cervical 
cancer) and PC3 (prostate cancer). Out of these extracts five showed high inhibition percentage on tested cancer 
cell lines; belonging to one plant i.e. Solanum nigrum. The highest growth inhibition (%) was obtained by stems 
methanolic extract of Solanum nigrumon Hela cell line and PC3 which were 91.11 and 80.49 % respectively in 
comparison with control positive (89.07%). Followed by leaves methanol extract of Solanum nigrumon Hela 
cell line and PC3 where the growth inhibition (%) were 84.86 and 74.28% respectively. Overall, Hela cervical 
cancer cell line and PC-3 prostate cancer cell line were inhibited by two extracts which were leaves methanol 
extract and stems methanol extracts of Solanum nigrum. In addition Hela cervical cancer cell line was inhibited 
by stems chloroform extract of Solanum nigrum. Therefore, Hela cells are more sensitive compared to PC-3 
prostate cancer cell line, these was based on the number of extracts which showed growth inhibition and 
percentage of growth inhibition (Figure 1). The remaining 13 extracts were found to be inactive on PC3 and 
Hela cell lines. 

Phytochemical analysis showed that Out of the eighteen extracts tested none showed the presence of 
anthraquinones as well as flavonoids were also absence in all chloroform and methanolic extracts of 
Strigahermonthica. While alkaloids, saponins, tannins, sterols, triterpens, and coumarins were detected in the 
same plants (table 3).Cadabafarinos, Maeruaoblongifolia and Senna occidentalis contained alkaloids, 
flavonoids, saponins, tannins, sterols, triterpens, and coumarins in various amounts depending on solvent type. 
 
Table 1: Antioxidant activity of Certain Sudanese medicinal plants extracts (50μg/ml) 

  
Iron ch % ± STD (Iron 
chelating) 

  
RSA% ±STD (DPPH) 

 
Solvent used  

 
Part used  

 
Plants used  

50 ± 0.01 72.6 ± 0.22 Chloroform   
Leaves 

 
 
Cadaba farinose 

56 ± 0.05 20 ± 0.05 Methanol 

08 ± 0.02 38 ± 0.29 Chloroform    
Stems 01 ± 0.01 29 ± 0.04 Methanol  

35 ± 0.02 38 ± 0.42 Chloroform  
Leaves 

 
Maeruaoblongifolia 05 ± 0.02 71 ± 0.05 Methanol  

19 ± 0.15 39 ± 0.12 Chloroform  
Stems 
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Leaves 

 
 
 
Senna occidentalis 

 
Stems 

 
Leaves 

 
Solanum nigrum 

 
Stems 

Whole plant 
Strigahermonthica 

PG 

EDTA 

 
Table 2: IC50 of active plants extracts using DPPH assays

 
Name of the Plants 

 
Parts(Solvent used

 
 
Cadaba farinose 

 
Leaves (chloroform

 
Strigahermonthica 

 
Whole plant 
(chloroform)

 
Solanum nigrum 

 
Leaves (methanol)

 
Maeruaoblongifolia 

 
Leaves (methanol)

 

Fig. 1: Anti-cancer activity of plants extracts at a dose of 100µg/ml on PC3 prostate cancer cell line and Hela
cervical cancer cell line as measured by the MTT assay

et al., 2016/ Journal of Applied Sciences Research. 12(8) August

08 ± 0.0212 ± 0.05 Methanol  

17 ± 0.0153 ± 0.31 Chloroform   
 

31 ± 0.0231 ± 0.03 Methanol  
04 ± 0.0251 ± 0.21 Chloroform  

28 ± 0.0635 ± 0.16 Methanol  

06 ± 0.0429 ± 0.14 Chloroform   
 

05 ± 0.0184.3 ± 0.02 Methanol  
26 ± 0.0318 ± 0.28 Chloroform 

07 ± 0.0112 ± 0.02 Methanol  
31 ± 0.0370.1 ± 0.21 Chloroform  Whole plant 

19 ± 0.0247 ± 0.07 Methanol  
- 90.4 ± 0.01    
96.9 ± 0.01-    

of active plants extracts using DPPH assays 

Parts(Solvent used) 
  

Conc.  
(µg/mL) 

 
RSA% ± STD (DPPH)

Leaves (chloroform) 
50 72.6 ± 0.06 
25 21.9 ± 0.02 
12.5 -13.9± 0.05 
6.25 -60.3± 0.11 
3.125 -99.4± 0.25 

Whole plant 
(chloroform) 

50 70.1 ± 0.0 
25 24.9 ± 0.03 
12.5 -31.9 ± 0.1 
6.25 -83 ± 0.2 
3.125 -149 ± 0.2 

Leaves (methanol) 
50 84.3 ± 0.03 
25 59.4 ± 0.04 
12.5 26 ± 0.02 
6.25 18.1 ± 0.01 
3.125 13.7 ± 0.12 

Leaves (methanol) 
50 71 ± 0.13 
25 45.9 ± 0.14 
12.5 35.5 ± 0.12 
6.25 27.8 ± 0.03 
3.125 24.5 ± 0.02 

cancer activity of plants extracts at a dose of 100µg/ml on PC3 prostate cancer cell line and Hela
cervical cancer cell line as measured by the MTT assay 

August 2016, Pages: 49-57 

08 ± 0.02 

17 ± 0.01 

31 ± 0.02 
04 ± 0.02 

28 ± 0.06 

06 ± 0.04 

05 ± 0.01 
26 ± 0.03 

07 ± 0.01 
31 ± 0.03 

19 ± 0.02 

96.9 ± 0.01 

STD (DPPH) 
 
IC50 µg/mL mean ± 
STD 
 
38.8 ± 0.13 

 
38.8 ±  0.12 

 
 
 
22.1± 0.21 
 

 
28.3 ± 0.31 

 
cancer activity of plants extracts at a dose of 100µg/ml on PC3 prostate cancer cell line and Hela-a 
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Key: 
1 = Maeruaoblongifolia Leaves Chloroform, 2 = MaeruaoblongifoliaLeaves Methanol 
3 = Maeruaoblongifolia Stems Chloroform, 4 = Maeruaoblongifolia Stems Methanol 
5 = Cadaba farinose Leaves Chloroform, 6 = CadabafarinoseLeaves Methanol 
7 = CadabafarinoseStems Chloroform, 8 =Cadaba farinose Stems Methanol 
9 = Senna occidentalis Leaves Chloroform, 10 = Senna occidentalisLeaves Methanol 
11 = Senna occidentalisStems Chloroform, 12 =Senna occidentalis Stems Methanol 
13 = Solanum nigrumLeaves Chloroform, 14 = Solanum nigrumLeaves Methanol 
15 = Solanum nigrumStems Chloroform, 16 =Solanum nigrum Stems Methanol 
17 = Strigahermonthica whole plant Chloroform, 18 = Strigahermonthica whole plant Methanol 
 
Table 3: Phytochemical screening of plants Crude extracts 

 
Ste  

 
Tri 

 
Cou 

 
An 

 
Tan 

 
Sap  

 
Alk  

 
Fla 
 

 
Solvent used  

 
Parts used 

 
Name of the Plants 

+++ +++ + - - - - - Chloroform  
Leaves 

 
 

Cadabafarinos 

 -  +   -   -  ++  +  +++  +  Meth 80%  

 -  ++  +   -   -  -   -  + Chloroform  
Stem 

 -  +  +   -  +++ +++  ++  +  Meth 80%  

+++  +++  + - - - - - Chloroform  
Leaves 

 
 

Maeruaoblongifolia  
++  +  + - +++ + +++ +++ Meth 80%  

++   -  +  -  -   -  -   -  Chloroform  
Stem  -   -  +  - +++ ++ ++ +  Meth 80%  

+++ +++ +  -  -   -   -   -  Chloroform  
Leaves   

 
 
Senna occidentalis  -  +   -   -  +++  +++  +   -  Meth 80%  

++  +++  +   -   -   -   -   -  Chloroform  
Stem 

 -  ++  +  - +++  ++   -  ++  Meth 80%  

+++ +++ +   -   -  -   -   -  Chloroform  
Leaves    

 
 

Solanum nigrum 
 -  +   -  - + +++  +   -  Meth 80%  

 -  ++  +   -   -  +   -   -  Chloroform  
Stem 

 -  +  +  - ++ +++  +   -  Meth 80%  
+++  +++ +  -  -  -  -   -  Chloroform Whole 

plant 
 
Strigahermonthica +  +   -   -  ++  +  ++   -  Meth 80%  

Functional group: Fla = Flavonoids, Alk = Alkaloids, Sap = Saponins,  
Tan = Tannins, Ste = Sterols,Cou = Coumarins, Tri = Triterpens and An = Anththraquenones. 
+ = positive reaction trace concentration, ++ = moderate concentration, +++ = High concentration. 
- = negative reaction. 
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Discussion: 
The study was undertaken to evaluate the methanol and chloroform extracts of five Sudanese medicinal 

plantsviz. Cadaba farinoseForssk, Solanum nigrum L., Senna occidentalis L. Link., Maeruaoblongifolia 
(Forssk).A.Rich. andStrigahermonthica(Dellile) Benth. 

The chemical groups detected in these extracts include alkaloids, flavonoids, tannins, saponins, Coumarins, 
triterpens and Steroids, which are suggested to be responsible for their bioactivity [18].2,2-diphenyl-1-
picrylhydrazyl (DPPH) is stable free radical substance, which is reduced to diphenyl picrylhydrazineb when it 
reacts with an antioxidant agent. Antioxidants interrupt free radical chain oxidation by donating hydrogen from 
hydroxyl group to form a stable end product, which does not commence or propagate further oxidation of lipids 
in human body [3]. 

The study showed that S.nigrumpossess high antioxidant and also has anticancer activities, while other 
plants revealed moderate to weak antioxidant activity, with no anticancer activity. Einbond et al., [6] reported 
that, plants containing flavonoids, tannins and anthocyanins have been reported to possess antioxidant 
properties.Moreover, terpenoids, flavonoids, alkaloids and tannins are considered to possess high antioxidant 
activities, which prevent or can be used in the treatment of many diseases, including cancer [16,15]. Therefore, 
the presence of appreciable to moderate amounts of these phytochemicals can be correlated with the possible 
significant medicinal potential of the plant. This suggests that tannins may be contributing to a better 
performance in the antioxidant activity tests. Although tannins in general exhibit antioxidant activity 
[12].Coumarins are found in all of the tested plants. Various studies have been demonstrated that coumarin is a 
potential antioxidant and its antioxidant activity is due to its ability to scavenge free radicals and to chelate 
metal ions. [11,20,8], reported that, plants contain high amount of polyphenols, flavonoids and tannins and 
exhibit antioxidant and antibacterial activities. 

Anticancer activity of the tested plants showed that the methanol extracts were more active than that of 
chloroform extracts. This may indicate that the polar active principles are responsible for the anticancer activity 
in S.nigrum. This finding closely agreed with Sanjay et al.,[19] finding who evaluated the anticancer activity of 
the fruits of S.nigrum on the Hela cell line and showed significant cytotoxicity effects in concentrations ranged 
between 10 to 0.0196 mg/ml using SRB assay. 

Several studies evaluated the relationships between the antiproliferative activity of plant products and their 
phenolic content. A correlation exists between the structural oxidation state and the position, number, and nature 
of the substituents of the polyphenolic compounds and their antiproliferative effects [26]. Since phenolics acted 
as antiproliferative agents through the cell cycle, they may liquidate the tumor cells by that mechanism [4]. 
Furthermore, triterpenes and saponin ingredients of S. nigrum may contribute to the strong anticancer activities 
[5]. 
 
Conclusion:  

The main concern of the present study was the non-standardized use of the plants as drugs, despite of the 
claims of their efficacy and safety following decades of use. First of all, selection of the five plants was 
performed on basis of their known traditional uses in the treatment of various diseases in Sudan. From the 
investigation of the five plants, it can be concluded that the extract of the above-mentioned medicinal plants can 
be considered as a resource for potential anticancer and antioxidant agents. Nevertheless, the present findings 
may also supplement and strengthen the process of standardization and validation of herbal drugs, which contain 
active ingredients derived from the selected medicinal plants.Also, the selected plants are now under further 
investigations for the discovery of novel anticancer/antioxidant agents. 
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