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Abstract

In the present work, the phytochemical screening, polyphenolic content, antibacterial activity

andantioxidant activity of Securigera securidaca seeds in methanol were carried out.

Phytochemical analysis of seeds showed the presence of alkaloids, flavonoids, saponins,

terpenoids, steroids and glycosides. Total phenolic content was estimated by Folin Ciocalteau 

method and the result showed that methanol extract had the highest phenolic content of 62.28 

mg/g. Methanolic extract was screened for antibacterial activity by disc diffusion method and 

it was found to be potent. The MIC of methanol extract identified by broth dilution method 

showed a MIC value of 0.25 mg/ml for both E. coli and Kl. Oxytoca, and also 0.5 mg/ml for 

both S. aureus and S. epidermis. The antioxidant effects of the seeds were tested by DPPH 

scavenging activity as in vitro assay. The extract had potent inhibitory activity (IC50) value of 

0.057mg/ml. These results suggested that methanol extract of Securigera securidaca is an 

important source for polyphenolic antioxidants and also a potential source for antibacterial

activity.
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1. Introduction

Medicinal plants have been known as pharmacological activities such as green anticorrosion 

inhibitors [1-6], analgesics, antimicrobial, antioxidant, antispasmodics, and diuretics [7] since

ancient times. Therefore, it becomes important starting material of drugs due to the nature of 

secondary metabolites in plant. Currently, finding new antibacterial and antioxidant agents that 

have lesser side effects and better efficacy is promising approach in order to use it in some 

infectious diseases.
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Securigera securidaca (S. securidaca) is an annual herb occurring wild in West Asia, Africa 

and Europe. It is belonging to the Fabaceae family, also called goat pea and popularly names 

as Gandeh Talkheh [8]. Several experimental studies have shown beneficial effects of S. 

securidaca seeds as natural promise agents for epilepsy in Iranian folk medicine [9], enhancing 

antidiabetic, chronotropic, treatment of disorders such as hyperlipidemia, hypoglycemic 

effects, diuretic, hypokalaemic activities [4] and as anti-HIV-1 activity [10]. Moreover, 

experimental studies showed its role in reducing the level of cholesterol and triglyceride in 

serum that found on high-fat fed rats [11, 12]. It is reported that the ethanolic and aqueous 

extract of S. securidaca contains various classes of secondary metabolites such as steroids, 

flavonoids, alkaloids, tannins, cardenolides and penta cyclic triterpenoid type saponins [13,14]. 

Since these compounds may have the potential to inhibit Gram positive and negative bacteria 

and act as potent antioxidants, they have the ideal chemical structure for scavenging free 

radicals [15]. The petroleum ether extract of S. securidaca seeds showed antibacterial activities 

against Staphylococcus aureus (S.aureus) and Pseudomonas aeruginosa (P. aeruginosa) while 

the chloroform extract showed inhibitory effect only for S. aureus. The odd thing is, no 

antimicrobial activity of methanol extract, although there are several important natural 

compounds in the S. securidaca seeds crude [16].  

Thus, this study (Fig.1) aims to evaluate the effect of methanolic extract of S. securidaca seeds 

which will be published for the first time as antibacterial activity against Escherichia coli (E. 

coli), S. aureus (S. aureus), Staphylococcus epidermis (S.epidermis) and Klebsiella oxytoca 

(Kl.oxytoca), also antioxidant effects in order to use it in some infectious diseases.  

 

  

  

 

Figure 1: The overall work on methanolic extract of S. securidaca seeds 
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2. Material and Methods 

Collection and preparation of the plant materials 

S. securidaca seeds brought from local herbal shop (Karak- Jordan) in the summer of 2017. 

The seeds were grounded to be fine powder using a coffee blender and stored in the special 

container until use.  

 

Preparation of methanolic extract 
Twenty-five grams of seeds powder were soaked in 250 ml of 96% methanol and it was put in 

the shaker device at 150 rpm, in dark place for four days at room temperature and stored in a 

refrigerator for three days. The extract was then filtered using a Buchner funnel under vacuum. 

The filtrate was centrifuged at 3000 rpm for 15 minutes, and then extract concentrated in the 

rotary evaporator under vacuum at 50 °C. The crude was left in open vials in the fume hood 

for four days at room temperature and stored thereafter at 4 °C in a glass container until further 

use [17, 18]. 

 

Extraction Yield: 

The yield of crude methanol extract was calculated (%, W1/W2) as: 

Yield= W1/W2 x 100%   

WhereW1is the weight of dried and ground plant material after evaporation of methanol and 

W2 is the weight of powdered plant. 

 

Qualitative phytochemical analysis 

Phytochemical screening of primary and secondary metabolic compounds such as alkaloids, 

tannins, steroids, terpenoids, saponin glycosides, flavonoids, volatile oils, starch, phenols and 

proteins were conducted on seed extract according to standard phytochemical methods [19, 

20]. 

Determination of total phenolic content (TPC) in the methanolic crude 

The Folin-Ciocalteau assay method [21] was used to determine the total soluble phenolic 

content in plant extract in terms of Gallic acid. In this section: plant extract (0.2 ml, three 

replicates); 1 ml of Folin-Ciocalteau reagent was introduced into test tubes; The mixtures were 

neutralized with 0.8 ml of 7.5 % of Na2CO3 and the final concentration of the plant extract in 

the solution was 500 μg/ml. The tubes were mixed and shaken well to allow for reaction and 

left for 30 minutes at room temperature for color development and the absorbance was 

measured at 760 nm using a spectrophotometer. TPC was calculated according to the standard 
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calibration curve of Gallic acid (GA) solutions at different concentration (0 to 25μg/ml). TPC 

was expressed as Gallic acid equivalents (GAE) in milligrams per gram plant extract [22].  

 
Evaluation of Antibacterial activity  

Microorganism and growth conditions 

The extraction was tested for antibacterial activity in vitro using both Gram negative and Gram 

positive bacteria (four microorganism including E. coli, S. aureus, S. epidermis and Kl. 

oxytoca). These stock cultures of bacteria were obtained from research Lab., Department of 

Biology, Mutah University. Antimicrobial activity evaluations were performed using the agar 

disc diffusion method [23, 24]. TPZ (10 μg) was employed as positive control, whereas a 

negative control contains pure methanol or distilled water. The plates were incubated at 37oC 

for 18 - 24h. The antimicrobial activity of the extract was determined by measuring the 

diameter of inhibition zone (mm) against each bacterium. The tests were performed in triplicate 

and reported as mean ± standard deviation (SD).    

 
Minimum Inhibitory Concentration (MIC) 

Broth dilution method [25] was used to determine MIC. The extract dissolved in 10% DMSO 

in methanol was first diluted to the highest concentration (200 mg/ml) to be tested and then 

six-fold serial dilution was made in the concentration range of 0.0625 - 200 mg/ml. The extract 

solutions were added to a nutrient broth in separate test tubes inoculated with the respective 

standardized suspension of a strain adjusted to a concentration of 1x 108 colony/ml. Each tube 

contains various extract at concentration of 0 (control), 0.0625, 0.125, 0.250, 0.500, 1 and 2 

mg/ml in broth medium. These tubes were incubated at 37 °C overnight and observed for 

visible growth (turbidity). MIC can be determined by examining broth tubes compared to 

control tube, containing only broth and inoculums without extract. Tubes that remain clear 

indicate no active growth and show the lowest concentration of extract, it was considered as 

MIC.  

Evaluation of Antioxidant Activity of the Extracts 

DPPH radical scavenging activity 

The free radical scavenging activity of crude extract was estimated based on the previous 

reported procedure using the stable 2, 2-diphenyl-1-picrylhydrazyl radical, known as DPPH 

[26]. Briefly, different concentrations of the extracts were mixed with 5 ml of 0.004% methanol 

solution of DPPH (plant concentration in the solution varies from 0 to 2000μg/mL). The 

mixture was shaken vigorously and left to stand for 30 min with incubation at 37 °C. After that, 

the absorbance of the resulting mixture (DPPH with extract) was read against methanol at 517 
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nm using a spectrophotometer. All determinations were done at least in triplicate. The radical 

scavenging activity (capability to scavenge the DPPH radical) was calculated as a percentage 

of DPPH discoloration using the following equation: 

Percentage of DPPH discoloration = [(Ac– As)/Ac] x 100 (%) 

Where Ac is the absorbance of the control reaction (DPPH solution without the tested extract), 

and Asis the sample is the absorbance of the presence of all of the extract samples and reagents. 

IC50 (crude concentration providing 50% inhibition) was determined by a graph plotting the 

percentage inhibition against crude concentration. Trolox equivalent per gram dry weight can 

be calculated by creating a standard curve of Trolox standards (concentration 0 to 1.5 μg/ml) 

versus their absorbance. This curve was used to be a standard for the construction of the 

calibration curve, and the percentage of DPPH discoloration was expressed as mg Trolox 

equivalents per gram of plant extract [27].  

 
Statistical analyses  

All Experimental data were recorded in triplicate and the results were expressed as a mean ± 

standard deviation (SD). The IC50 value was calculated by Microsoft Excel 2010.  

3. Results  

Phytochemical screening 

Qualitative phytochemical analysis of the phytochemical constituents presents in methanolic 

extract of S. securidaca seeds showed the presence of alkaloids, flavonoids and saponins in high 

content seeds extract; terpenoids, steroids and glycosides in mild content of the extract (Table 

1).

 
Phytochemical constituents Methanolic extract 

Alkaloids 

Flavonoids 

Terpenoids 

Steroids 

Glycosides 

Saponins 

+++ 

+++ 

++ 

++ 

++ 

+++ 
               Where: (++) means mild content, and (+++) high content 
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Total phenolic content 

TPC in the crude was estimated by Folin Ciocalteu's method and the Gallic acid (GA) as 

standard compound. A standard calibration curve for the TPC was constructed by GA. After 

that, the TPC value of methanolic extract of S. securidaca seed was calculated using the 

standard curve equation of Gallic acid equivalent (GAE) in mg/g plant extract. 

Y = 0.0469X + 0.2703, R² = 0.9601                   Eq. (1) 

Where Y is the absorbance at 760 nm and X is the amount of total phenolics in the plant extract. 

The TPC of the plant crude was 62.28 mg GAE/g of plant extract. 
 
Antimicrobial effects 

Table 2and Figure 2show the antibacterial activity of methanolic extract of the planta gainst four 

bacterial strains including E. coli, S. aureus, S. epidermis and Kl. Oxytoca. The extraction has 

an inhibitory effect on the growth of bacterial strains in disc diffusion method and in agar well 

diffusion method with an inhibition zone from 4 mm to 13 mm diameters at different extract 

concentration. 
 

Table 2. Antibacterial activity of methanolic extract of S. securidaca seeds 

Bacterial strains Zone of inhibition (mm) / Mean ± SD 

2 mg/disc 1 mg/disc 0.5 mg/disc 

E. coli 09 ± 1.1 07 ± 1.0 05 ± 1.6 

S. aureus 13 ± 2.1 11 ± 1.1 09 ± 1.0 

S. epidermis 13 ± 1.3 11 ± 1.0 08 ± 1.6 

Kl. oxytoca 08 ± 1.2 05 ± 1.3 04 ± 1.5 
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Figure 2. Antimicrobial activity of methanol extract of seeds of S. securidaca against four bacterial 
strains showing zone of inhibition, concentration:2000, 1000 and 500 μg/ml, P= positive control 

(TPZ), N= negative control (water) 
 

 
Table 3 summarizes the MIC results of plant extract on the different bacterial strains. The MIC 

values showed that negative Gram bacteria (E. coli and Kl.oxytoca) were inhibited at 0.25 

mg/ml and the positive Gram bacteria (S. aureus and S. epidermis) were inhibited at 0.50 

mg/ml. (MIC tests pictures in Supplementary data). 

                              Table 3. MIC of S. securidaca seeds Methanolic 
 extract (mg/ml) 

Microorganism MIC mg/ml 

E. coli 0.25 

S. aureus 0.50 

S. epidermis 0.50 

Kl. oxytoca 0.25 
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Antioxidant Activity 

The DPPH radical scavenging activity of S. securidaca seeds methanol extract is shown in 

Figure 3. This result has been evaluated using the DPPH radical method by reference standard 

(Trolox). The concentration spreadof 1-100 μg/ml. The IC50 value (half maximal inhibitory 

concentration) was 0.057mg/ml for S. securidaca. 

 

Figure 3: Scavenging effect of S. securidaca seeds extract on DPPH radical 

       
4. Discussion 

Recently, drug development and phyto-medicine are the hot topics in the world in order to find 

new and develop the known potential antioxidant and antibacterial. Plants are becoming more 

valuable in these topics because they are rich in several classes of secondary metabolites like 

alkaloids, polyphenols, terpenoids, steroids, glycosides and other natural products. These 

constituents showed an important value of herbal medicine in advances clinical research in 

infection diseases and improve health care [29]. The Folin-Ciocalteu's method has been used 

to find total phenol concentration presents in the extract. This method has been applied for 

finding polyphenols and other interfering compounds because of their antimicrobial and 

antioxidant activities. These compounds allow the extract to act as antioxidants due to their 

redox properties and chemical structures [30]. The bacterial activity of alkaloids and their 

derivatives such as highly aromatic planar quaternary is referred to their ability to intercalate 

with DNA [31, 32]. The methanolic extract of S. securidaca seeds uptake several natural 

phytochemical constituents with a percentage yield of 15.4 % (Table 4). The presence of these 

compounds is thought to be responsible for antimicrobial and antioxidant activity. 
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Table 4. Antioxidant and total phenolic content and percentage yield

Phytochemical tests The seeds parts of S. securidaca
methanolic extract

Antioxidant activity (IC50) 56.74 ± 1.2 μg/ml plant extract
Total phenolic contents 62.28 ± 1.7 mg/ml plant extract
Percentage yield % 15.4% plant extract

The phytochemical constituents of S. securidaca seeds extract have several secondary 

metabolites products such as flavonoids and cardiac glycosides. Furthermore, S. securidaca

extract has some flavonoids that act as potent cytotoxicity against HT-29 (colon carcinoma), 

T47D (breast ductal carcinoma) and Caco-2 (colorectal adenocarcinoma) which known as 

Human cancer cell line [33].Meanwhile, the extract had potent antioxidant activity against 

DPPH and all the free radical investigated (IC50= 56.74 ± 1.2 μg/ml plant extract).Previous 

report [16] showed that Petroleum ether and chloroform fraction of S. securidaca seeds have 

antimicrobial effects on the growth of S. aureus and P. aeruginosa (etheric extract) and only 

S. aureus has inhibited by chloroform extract. Moreover, methanolic extract has no microbial 

effect. This is the first report on methanol extract of S. securidaca seeds as antioxidant and 

antibacterial effects. Methanolic extract showed potent antibacterial activities against S. aureus

and S. epidermis as Gram positive bacteria, also E. coli and Kl. Oxytoca as Gram negative 

bacteria with MICs 0.5, 0.5, 0.25 and 0.25 mg /ml, respectively. The extract work as a potent 

antimicrobial for both type go bacteria, but the inhibition zone diameter of extract against Gram 

positive is ranging from 8-13 mm, while it is 4-9 mm for Gram negative bacteria and it depends 

on the concentration of the plant. 

5. Conclusion

Based on the findings of this paper, it can be concluded that S. securidaca seeds extract is a 

potent source of antioxidant and antimicrobial agents against Gram positive and negative 

bacterial strains. In addition, it could be used as preservative food and non-food systems and 

natural antioxidant. Further studies on other microbial with isolated secondary metabolites are 

needed to elucidate the active ingredient that shows a broad spectrum of pharmacological 

activity. 

UNDER PEER REVIEW

products s S. securidaca

].M

).Prall the free radical investigated

 go b

concentration of the plant.plant.

f this paper, S. securidaca

preservative food and non-food systems 

Further studies on other microbial with isolated secondary metabolites are 

needed to elucidate the active ingredient that shows a broad spectrum of pharmacological

activity.



10 
 

References 

1- Al-Quran, S. A., Al-Mazaideh, G. M., 2018, Inhibitive action of Chamomile extract on the 
corrosion of Iron: Density Functional Theory, Mor. J. Chem., 6 (1): 195-202. 
 

2- Wedian, F.,Al-Qudah, M. A., Al-Mazaideh, G. M., 2017, Corrosion Inhibition of Copper by 
Capparisspinosa L. Extract in Strong Acidic Medium: Experimental and Density Functional 
Theory.Int. J. Electrochem. Sci., 12: 4664-4676. 

  
3- Al-Mazaideh, G. M., 2017, Carbohydrates as Green Corrosion Inhibitors of Cooper: Ab 

initio Study, Jord. J. Chem., 12 (4):189-200. 
 

4- Al-Mazaideh, G. M., Ababneh, T. S., Abu-Shandi, K. H., Jamhour, R. M. A. Q., Ayaal Salman, 
H. J., Al-Msiedeen A. M., Khalil, S. M. 2016, DFT Calculations of 
Mesembryanthemumnodiflorum Compounds as Corrosion Inhibitors of Aluminium. Phy. Sci. 
Inter. J., 12(1): 1-7. 

 
 

5- Al-Mazaideh, G. M., Al-Zereini, W. A., Al-Mustafa, A. H., Khalil, S. M. 2016, the effect of 
nitro maleimides from a marine vibrio species compounds as a source of environment-tally 
friendly corrosion inhibitors for metals: A computational Study. Adv. Envi. Biol., 10 (8): 159-
168.  
 

6- Abu-Shandi, K., Al-Rawashdeh, B., Al-Mazaideh, G. M., Abu-Nameh, E., Al-Amro, A., Al-
Soufi, H., Al-Ma'abreh, A., Al-Dawdeyah, A., 2015, A Novel Strategy for the Identification of 
the MedicinalNatural Products in RubusFruticosus Plant by Using GC/MS Technique: A Study 
on Leaves, Stems and Roots of the Plant. Adv. Anal. Chem., 5 (2): 31-41. 

 
7- Anesini, C., Perez, C., 1993, Screening of plants used in argentine folkmedicine 

for antimicrobial activity. J. Ethnopharmacol., 39(2): 119-128. 
 

8- Gharaman, A., 1993. Flore de IranenCouleursNaturelle, Tehran University Press, 
Tehran, Vol 12:1478. 
 

9- Al-Hachim, G.M., Maki, B., 1969. Effect of Securigera securidaca on electroshock 
seizure threshold in mice. Psychological Reports, 24: 551–553. 
 

10- Hosseinzadeh, H., Ramezani, M., Danaei, A.R., 2002. Antihyperglycaemic effect and 
acute toxicity of Securigera securidaca L. seed extracts in mice. Phytotherapy 
Research, 16: 745–747. 
 

11- Behbahani, M., Sayedipour, S., Pourazar, A., Shanehsazzadeh, M.,2014,In vitro anti-HIV-1 
activities of kaempferol and kaempferol-7-Oglucoside isolated from Securigera securidaca,Res. 
Pharm. Sci., Decenber, 9(6): 463-469.  
 

12- Garjani, A., Fathiazad, F.,Zakheri, A. et al., 2009, The effect of total extract of Securigera 
securidaca L. seeds on serum lipid profiles, antioxidant status, and vascular function in 
hypercholesterolemic rats, J. Ethnopharmacology, 126 (3): 525–532. 

 
13- Garjani, A., Fathiazad, F., Zakheri, A., Allaf Akbari, N., Azarmie, Y., Fakhrjoo, A., et al. 2009, 

The effect of total extract of Securigera securidaca L. seeds on serum lipid profiles, antioxidant 
status, and vascular function in hypercholesterolemic rats. J.Ethnopharmacol., 126:525–32. 

UNDER PEER REVIEW



11 
 

 
14- Zatula, V. V., Kovalev, I. P.,1969, KolesnikovDG.Configuration of securigenin and 

securigenol. Chem. Nat Compd., 5:111-112. 
 

15- Komissarenko, A. N., Kovalev, V. N.,1987, Hydroxycoumarins and flavones of Securigera 
securidaca, Chem.Nat. Comp., 23 (2):252-252. 

 
16- Choi, C.W., Kim, S.C., Hwang, S.S., Choi, B.K., Ahn, H.J., Lee, M.Y., Park, S.H., Kim, S.K., 

2002. Antioxidant activity and free radical scavenging capacity between Korean medicinal 
plants and flavonoids by assay-guided comparison. Plant Science, 163,1161–1168. 
 

17- Tofighi, Z., Molazem, M., Doostdar,B., Taban P., Shahverdi, A.,Samadi, N.,Yassaa, N., 
2015,Antimicrobial Activities of Three Medicinal Plants and Investigation of Flavonoids of 
Tripleurospermumdisciforme, Iranian J. Pharm. Res.,14 (1): 225-231. 
 

18- Jaradat, N., Abualhasan, M., Ali, I., 2015, Comparison of Anti-Oxidant Activities and 
Exhaustive Extraction Yields between Wild and Cultivated Cyclamen persicum, Malvasylvestris 
and Urticapilulifera Leaves. J. Appl. Pharm Sci., 5(4):101-107. 

 
19- Jaradat, N., Hussen, F., Al Ali, A., 2015, Preliminary Phytochemical Screening, Quantitative 

Estimation of Total Flavonoids, Total Phenols and Antioxidant Activity of Ephedra alataDecne. 
J. Mater Environ. Sci., 6(6):1771-1779.  

 
20- Evans, W. C., 2009, Trease and Evans' pharmacognosy. United States: Elsevier Health Sciences. 

 
21- Kumar, S., Rajesekaran, T., Shanmugam, P., Kumar V.M., 2007, Phytochemical constituents and 

antibacterial activivties of Elaeo carpus ganitrusRoxb. andCanthiumparviflora Linn.  
Leaves.Advanced Biotech., 6:23-25. 
 

22- Malik, C.P. and M.B. Singh, 1980, Plant Enzymology and Histo-Enzymology: A Text Manual. 
Kalyani Publishers, New Delhi, pp: 286. 

 
23- Sakanaka, S., Tachibana, Y. , Okada, Y., 2005, Preparation and antioxidant properties of extracts 

ofJapanese persimmon leaf tea (kakinoha-cha).  Food Chemistry, 89 (4): 569–575. 
 

24- Bauer A. W., Krirby W. M., Sherris J. C., Turck M., 1966, Antibiotic susceptility testing by a 
standardized single disc method. Amer. J. Clin. Pathol., 45 (4): 493-496. 

 
25- Oreky, N. S., Nakahara, K., 2003, Antibacterial activity of extracts from some edible plants 

commonly consumed in Asia International, J. Food Microbiology, 80: 223-230. 
 

26- Dharajiya, D., Patel, P., Patel, M., Moitra, N., 2014, In vitro antimicrobial activity and 
qualitative phytochemical analysis of Withaniasomnifera (L.) Dunal extracts. Int.J. Pharm Sci. 
Rev Res., 27:349-54. 

 
27- Kaviarasan, S., Naik, G.  H., Gangabhagirathi, R. ,Anuradha, C. V. and Priyadarsini, K.I. 2007. 

In vitrostudies on antiradical and antioxidant activities offenugreek 
)Trigonellafoenumgraecum)seeds.  FoodChemistry, 103 (1): 31–37. 

 
28- Chung, Y. C., Chang, C., Chao, W. W., Lin, C. F., Chou, S. T., 2002. Antioxidative activity 

and safety of the 50 ethanolic extracts from red beam fermentd by Bacillus subtilis MR-K1. J. 
Agricultural and Food Chemistry, 50 (8): 2454-2458. 

UNDER PEER REVIEW



12 
 

 
29- Ganguly, R., Mishra, P., Sharma, A., 2001, Microbes and infection. Indian, J.Microbiol, 41: 

211-213. 
 

30- Igbinosa, O. O., Igbinosa, E. O., Aiyegoro, O. A., 2009, Antimicrobial activity and 
phytochemical screening of stem bark extracts from Jairophacurcas (Linn), Afr. J. Pharmacol., 
3: 58-62. 

 
31- Kumar, G. S, Jayaveera, K. N, Kumar, A.C. K, Sanjay, U.P, Swamy, B.M.V and Kumar, 

D.V.K, 2007, Antimicrobial effects of acne-inducing bacteria.Tropical, J. pharma.Res., 6, 717-
723. 

 
32- Yadav, R., Tiwari, R., Chowdhary P., Pradhan, C., 2011. Apharmacognostical monograph of 

Trigonellafoenum-graecum seeds. Int. J. Pharm. Pharm. Sci. 3(5):442-445. 
 

33- Komissarenko, A. N., Kovalev, V. N. 1987, Hydroxycoumarins and flavones of Securigera 
securidaca. Chem. Nat. Compd., 23: 252. 
 

 

UNDER PEER REVIEW


