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Abstract: The present paper investigates antioxidant, antimicrobial and photochemical screening different extracts of 
Fagonia olivieri. Analysis of the data indicated that the subject plant contained a good amount of flavonoids, tannins, 
saponins, terpenoids and steroids. Maximum concentrations of phenolic compounds was found in methanol fraction 
(29.0±6.12 mg GAE/g) while minimum (22.10±6.31mg GAE/g) in methylated spirit fraction. Similarly, ethanol fraction 
contained higher concentration of flavonoid content (135.4±7.63mg Quercetin/g) followed by methanol fraction 
(138.4±2.96 mg Quercetin/g). Analysis of the data revealed that maximum antioxidant activity was recorded in 
mthylated spirit fraction (IC50= 10.69±1.66) followed by methanol fraction (IC50= 9.10±0.76) while no activity was 
noted in hexane fraction. The data indicated good antibacterial and antifungal activity against S. typhi, S. aureus, P. 
aeruginosa and A. flavus.  
 
Keywords: Phyto-chemistry screening, antibacterial activity, antifungal activity, anti-oxidant activity, Fagonia olivieri 
 
INTRODUCTION 
 
It has been estimated that 60% of world population both 
in developing and developed countries use native plants 
for their basic health care needs. Besides many adverse 
effects, the injudicious utilization of synthetic antibiotics 
for treating different diseases has resulted in the 
acquisition of increased resistance by different 
microorganisms. It is reported that root, fruit, stem, 
flower, modified plant organs and twigs exudates 
obtained from different plant species contain different 
medicinal properties which can be utilized as herbal 
medicines and preservative (Cowan, 1999; Kaur and 
Arora, 2009; Parveen and Bakht, 2015). These days many 
plants are under investigation for their phytochemistry, 
antioxidant and antimicrobial properties. A number of 
modern drugs have been isolated from natural sources 
including plant (Cowan, 1999; Duraipandiyan and 
Ignacimuthu, 2009). Different plant fractions possessing 
antimicrobial activity are playing a vital role in the 
treatment of different diseases caused by various 
pathogens (Bakht et al., 2011 a, b, c, d, 2012; 2013 a, b; 
2014; a, b,c; 2015; Nasir et al., 2015; Ullah et al., 2015; 
Zakir et al., 2015; Chaun et al., 2015; Bilal et al., 2016; 
Wajid et al., 2016 a, b; Amjad et al., 2016; Anwar et al., 
2016). The therapeutic behavior of is due to the presence 
of different bio-active secondary metabolites in these 
native plant species grown widely in different ecological 
regions of the world (Krishnaiah et al., 2007). The ethno-
medicinal investigation of such plants could be very 
helpful in understanding their therapeutic efficiency and 
nutraceutical uses (Zavala et al., 2009; Zavala et al., 

2011). Pakistan is among very few countries in the world 
containing rich flora to be used as foods and drugs. These 
plants are routinely used for common ailments through 
traditional knowledge.  
 
Fagonia olivieri is the member of family Zygophyllaceae 
comprised of twenty five genera and two hundred and 
forty species (Mabberley, 1987). It is biennial to 
perennial, thin dense glandular or hairless green herb, up 
to 48cm tall. Stems are abundantly branched and woody 
at the bases. In Pakistan, the family of Zygophyllaceae is 
composed of eight genera and twenty two species widely 
grown in the dry mountainous part of Khyber Pukhtun 
Khwa and Baluchistan provinces.  Fagonia has popularity 
in folk medicine and used for the treatment of internal and 
external disease.  It is reported that extract of Fagonia 
olivieri is used for the treatment of diabetes and cough, 
cancer and many other illnesses (Barkatullah and Hussain, 
2009). The aqueous extract of this plant shows a vast 
range of bio-pharmacological activities including anti-
microbial, hematological, endo-crinological, anti-
inflammatory, anti-tumor, anti-oxidant, anti-pyretic and 
prophylactic capabilities and as blood purifier (Sharma et 
al., 2009; Qureshi, 2010; Sajid et al., 2011; Rashid et al., 
2013). Fagonia is used as a preventive syrup for the 
treatment of inflammation of the urinary tract and it is 
useful in the treatment of cold, rheumatoid and arthritis 
and as insect repellents and its extract is also used as an 
anthelmintic. The phyto-chemical investigation of 
Fagonia showed the presence of tarpenoids, tannins, 
saponnins and total poly-phenols (Sharawy and 
Alshammari, 2009; Sharma et al., 2010; Sajid et al., 2011; 
Anil et al., 2012). 
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MATERIALS AND METHODS 
 
Plant materials 
Plants of Fagonia olivieri were collected from various 
locations of Peshawar, Bannu and Nizampur (Nowshera) 
natural habitats of KPK province of Pakistan. Plants were 
dried at room temperature (25ºC) under shade. The dried 
samples were grinded by tissue homogenizer to fine 
powder (Infinigen™ Tissue Mixer Mill, ACTGene), 
sealed in plastic bags and stored at 4ºC until analyzed.        
                                                  

Extractions  
The powdered samples were macerated in aqueous 
methanol, ethanol, hexane and methylated spirit (Sigma-
Aldrich) and kept for one week at room temperature.  The 
solution was stirred four times a day for thorough mixing 
and then filtered (Whatman TM Whatman UK).  One litre 
each of fresh solvents were added to the plant material 
and filtered again through Wattman filter paper and this 
process was repeated three times. The filtered solution 
was evaporated by rotary evaporator (Rotavapor R-R 
210/R215; BUCHIL Labortechnik AG).   
 
Phyto-chemical screening 
Determination of tannins 
Half gram of crude extract of the subject plant was boiled 
in twenty ml of water and allowed to cool and filtered. 
One percent of ferric chloride was added and the 
development of blue black or brownish green color was 
noted which showed the existence of tannins (Trease and 
Evans, 1989).  
 
Determination of saponnins  
For the estimation of saponnins, 2grams of powdered 
sample was boiled in 20ml distilled water for half an 
hour, allowed to cool and filtered. Five ml distilled water 
was mixed with ten ml of the filtrate and constantly 
shaken until a persistent froth appeared. Few drops of 
olive oil were mixed with the froth and shaking continued 
till the formation of emulsion (Safowara, 1993).  
 
Determination of flavonoids 
For the flavonoids determination, crude extract of the 
subject plant was prepared and filtered as discussed 
previously and five ml of diluted ammonia and known 
amount of sulphuric acid (conc.) was mixed with each 
crude extract. The presence of flavonoids in the sample 
was confirmed by the appearance of yellow color 
(Sofowara, 1993). 
 
Determination of terpeniods 
For the identification of terpeniods, a mixture containing 
5ml of plant sample and 2ml of chloroform was prepared. 
Three ml of H2SO4 (conc) was added to the mixture for 
the formation of a layer. Terpeniod presence was 
established by the appearance of reddish brown color 
(Harborne, 1973).  

Determination of steroids 
For the estimation of steroids, approximately 20g of 
sample was soaked in ethanol in a volumetric flask and 
boiled for 10 minutes. The extract was filtered and the 
ethanol fraction was extracted and separated. The 
remained crude solid sample was dissolved in 3ml 
chloroform followed by the addition of acetic anhydride 
(4.5ml) and sulfuric acid (0.5ml). The presence of steroids 
was confirmed by change of color of the crude extract 
from violet to green (Sofowara, 1993).  
 
Determination of total flavonoid content 
The total flavonoid content of the subject plant was 
evaluated by colorimetric method using quercitin as a 
standard. About one milliliter of the crude sample was 
treated with 4ml distilled water and 300µl each of NaNO2 
and AlCl3 were poured into this mixture. The mixture was 
warmed for 5minutes and NaOH was added to this 
mixture in such quantity so that the total volume of the 
mixture became 10ml. Absorbance was measured by 
spectrophotometer and total flavones are represented as 
quercitin equivalents (QE) in mg/g of dry crude extract.  
 
Determination of antioxidant activity by ABTS protocol 
ABTS (2,2-azinobis-3-ethylbenzothiazoline-6-sulphonate) 
assay was carried out as described by Arnao et al. (2001) 
with few modifications. The stock solutions contained 
7.4mM ABTS*+ and 2.6mM potassium per sulfate. The 
two stock solutions were mixed in equal amount to 
prepare working solution and kept for twelve hours at 
room temperature in the dark. Sixty ml of methanol was 
added to 1mL ABTS solution to get an absorbance of 
1.170.02 units at 734 nm. Fractions prepared from aerial 
parts of Fagonia olivieri were added to ABTS*+ solution 
for 2h in a dark condition and measured at 734 nm. The 
standard curve was linear between 25 and 600mM Trolox. 
All the values obtained were compared with trolox 
(standard).  
 
Determination of antioxidant activity by DPPH protocol 
Antioxidant activity by DPPH was determined as 
described in Lee et al. (2003) with certain modifications. 
The powdered aerial parts of Fagonia olivieri were 
extracted with methanol for 40-48 hrs and solvent was 
separated through vacuum evaporator. One ml DPPH was 
mixed with ethanol and poured into 2.5ml of each 
fraction. Antioxidant activity was measured by 
spectrophotometer at 517nm at 30 minutes of the reaction. 
All readings/data obtained was compared with trolox 
(standard). Radical scavenging activity was measured as 
follow  
 
% radical scavenging activity = (control OD – sample 
OD/control OD) X 100. 
 
IC50 value is the concentration of the sample required to 
scavenge 50% DPPH free radical. 
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Determination of antioxidant activity by FRAP protocol 
In this protocol the antioxidant activity of the subject 
plant was determined according to the methods of Benzie 
and Strain (1996). The solution for ferric reducing 
antioxidant power (FRAP) was prepared by mixing of 
20ml ferric chloride hexa hydrate (BDH), 10ml of TPTZ 
(tripyridy1-s-triazine, Fluka Chemicals, Switzerland) and 
300 mM acetate buffer (Riedel- de Haen, Germany). Plant 
samples were systematically added to 1.9ml of FRAP 
reagent, shaken for few minutes and absorbance was 
measured at 593nm through spectrophotometer. The 
difference in measurement at DA593nm between the final 

reading and the M1 reading was calculated for each 
sample and the same procedure was adopted for the 
standard solution. 
 
Disc diffusion susceptibility method 
The antibacterial activity of different solvent extracted 
samples of Fagonia olivieri was carried by disc diffusion 
assay as described in Bauer et al. (1998) and antifungal 
activity by Ramdas et al. (1998). Different antibiotics 
(Ciprofloxacin at 50µg concentrations for Gram-positive 
and Gram-negative bacteria; 50µg Amphotercin B for 
fungus were aseptically placed over the seeded agar 

Table 1: Total flavonoid and phenolic contents of Fagonia olivieri   
 

Plant Extracts Total flavonoid contents Total phenolic contents 
Methanol 135.4±7.63 29.0±6.12 
Ethanol 138.4±2.96 23.0±2.28 
Methalted spirit  117.0±3.32 22.10±6.31 
Hexane - 25.63±5.387 

±= Standard deviation  
 
Table 2: Antioxidant Potential of Fagonia olivieri using DPPH, ABTS and FRAP protocol 
 
Plant Extracts IC50 Value 

DPPH ABTS (TEAC) FRAP* (mmol/L) 
Methanol 0.82±0.095 0.98±0.20 9.10±0.76 
Ethanol 1.98±0.31 1.18±0.16 7.85±1.54 
Methalted spirit  1.92±0.062 1.11±0.19 10.69±1.66 
Hexane - - - 
Trolox 1.04±0.05 1.08±0.14 - 
Quercitin 0.05 0.30 - 

*Ferric reducing activity (expressed as mmole of FeSO4 equivalent/litre of extract). 
±= Standard deviation  
 
Table 3: Antibacterial assay of different crude fractions of Fagonia olivieri (MIC; average Value ±SD, µg/ml) 
 

Plant Extracts E. coli P. aeroginosa S. typhus B. subtilis S. aureus 
Methanol 10.03± 0.25 10.9± 5.7 8.7± 1.5 10.0 ± 1.5 0.5± 0.2 
Ethanol 0.74± 0.15 0.67± 0.25 0.12± 0.04 1.18± 0.04 0.5± 0.2 
Methalted spirit  01± 0.1 4.04± 0.95 5.38± 1.06 10.1± 1.06 0.51± 0.11 
Hexane - - - - - 
Ciprofloxacin 0.06 1.5 0.25 0.5 0.25 

Ciprofloxacin (standard drug),  
±= Standard deviation  
- = No activity 
 

Table 4: Antifungal assay at 5 mg/ml of different crude fractions of Fagonia olivieri (MIC; average Value ±SD, µg/ml) 
 

Plant Extracts T. longifusus C. albicans C. glaberata A. flavus F. solani 
Methanol 33.34±8.63 - - 23.67± 2.52 32.34± 8.08 
Ethanol 27.34±2.51 - - 21±1.74 25±4.58 
Methalted spirit  26.7±4.05 - - 21.3± 4.25 45.6±7.45 
Hexane - - - - - 
Amphotericine B 0.5±0 0.5±0 0.5±0 0.5 ± 0 0.5± 0 
 - - - - - 

Amphotericine B (standard drug) 
±= Standard deviation 
- = No activity 
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plates. The plates were kept at 37ºC for 24 hours and the 
diameter of the inhibition zones was measured. 
 
Minimum inhibitory concentration (MIC) 
measurements 
MIC was measured according to Khan et al. (2007).  
Briefly, extracts of Fagonia olivieri was dissolved in 2 ml 
distilled water and added with 2 drops tween-80 for 
complete dissolution. The suspension of each test 
organisms was prepared by approximately 107 per ml and 
1 drop of this suspension was mixed with each broth 
dilution. The tubes were observed for the growth after 18-
24 h incubation at 37°C. MIC of the plant extract was 
noted when no growth was observed. Bacterial activity 
was noted in tubes having concentration of the extract 
below the inhibitory level and the broth showed turbid 
(cloudy). Distilled water having 2 drops of tween-80, 
Ciprofloxacin and Amphotercin B were used as negative 
and positive controls respectively. 
 
Microorganisms tested 
The selected bacterial strains for the current study were 
Bacilus subtilis, Staphylococcus aureus, Pseudomonas 
aeruginosa, Escherchia coli and Salmonella typhi. The 
fungal strains for the current investigation were 
Trichophyton longifusus, Aspergillus flavus, Fusarium 
solani, Candida glaberata and Candida albicans.  
 
STATISTICAL ANALYSIS 
 
The experiment was repeated in triplicate and MSTAT 
computer software was used for the analysis of the data. 
Standard deviation was calculated for each sample (Steel 
et al., 1997). 
 
RESULTS  
 
Phytochemical analysis 
The present investigation measured concentration of 
different phytochemicals. The data revealed that Fagonia 
olivieri contained appreciable amount of tannins, 
sopannins, terpeniods and steroids. The subject plant was 
also investigated for total poly-phenol and flavanoid 
contents. The data indicated that methanol fraction 
showed higher phenolic content (29.0±6.12mg Gallic 
Acid Equivalent/g) while 22.10±6.31mg GAE/g was 
found in methylated spirit extract. The results also 
revealed that ethanol fraction of the Fagonia olivieri 
contained maximum level of flavonoid content 
(138.4±2.96mg Quorcetin/g) followed by methanol 
fraction (135.4±7.63mg Quercetin /g). However, hexane 
fraction showed negligible value for flavonoid content for 
this investigated plant (table 1).  
 
Anti-oxidant assay 
Antioxidant activity was measured by three different 
methods for certainty. These methods included DPPH, 

ABTS and FRAP. When measured by DPPH, the data 
revealed that antioxidant activity was highest in ethanol 
and methylated fractions (IC50= 1.18±0.19 and 1.11±0.16, 
respectively) when compared with the standard trolox and 
quercetin (IC50= 1.18±0.19 and 1.11±0.16 respectively) 
(table 2). Free radical scavenging activity was also 
determined by FRAP method. Analysis of the data 
revealed that maximum antioxidant activity was recorded 
in mthylated spirit fraction (IC50= 10.69±1.66) followed 
by methanol fraction (IC50= 9.10±0.76) while no activity 
was noted in hexane fraction. Ethanol and methylated 
spirit fraction exhibited higher antioxidant activity (IC50= 
1.18±0.19 and 1.11±0.16 respectively) when measured 
through ABTS protocol.   
 
Antimicrobial activity  
Antimicrobial activity of crude fractions (methanol, 
ethanol, methylated spirit and hexane) of Fagonia olivieri 
was also investigated by disc diffusion assay against five 
each bacterial strains (S. aureus, E. coli, P. aeruginosa, S. 
typhi and B. subtilis) and fungal strains (T. longifusus, C. 
albicans, C. glaberata, F. solani and A. flavus (tables 3 
and 4). Results indicated that methanolic fraction was less 
effective against E. coli, S. typhi, B. subtilis and P. 
aeruginosa showing MIC value of 10.03±0.25, 10.9±0.7, 
8.7±1.5 and 10.0±1.5µg/ml respectively as compared to 
other fractions. The ethanolic fraction was more effective 
against S. typhi (MIC=0.12±0.04µg/ml), S. aureus 
(MIC=0.5±0.2µg/ml), P. aeruginosa (MIC= 
0.67±0.25µg/ml).  Fagonia olivieri   was also evaluated 
against antifungal activity using different strains of fungi. 
The data showed that the ethanolic fraction was more 
effective against A. flavus (MIC=21±1.74µg/ml) followed 
by methylated spirit fraction against the same fungus 
(MIC= 21.3±4.25µg/ml).  Hexane on the other hand did 
not show any activity against all the fugal strains under 
test (table 4). 
  
DISCUSSION 
 
Phyto-chemical screening of the tested plant indicated the 
existence of tannins, sopannins, terpeniods and steroids in 
aqueous ethanol extracts. The data also indicated that 
methanol fraction showed higher phenolic content and 
lower concentration was measured in methylated spirit 
extract. Similarly, our results also revealed that ethanol 
fraction contained maximum level of flavonoid followed 
by methanol fraction. However, hexane fraction on the 
other hand showed negligible value of flavonoid.  
Antioxidant activity was determined by three different 
protocols for certainty. These methods were DPPH, 
ABTS and FRAP. Antioxidant activity by DPPH revealed 
that this parameter was highest in ethanol and methylated 
fractions when compared with the standard trolox and 
quercetin. Free radical scavenging activity determined by 
FRAP showed that maximum antioxidant activity was 
noted in mthylated spirit fraction followed by methanol 
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fraction while zero activity was noted in hexane fraction. 
Ethanol and methylated spirit fraction measured higher 
antioxidant activity when measured through ABTS 
protocol.  It has been reported that methanol extract of 
Fagonia cretica contain saponins, alkaloids, cardiac 
glycosides, flavonoids and tannins (Sajid et al., 2011) and 
Fagonia indica (Sharma et al., 2009; Anil et al., 2012). 
Similarly, Hamidi et al. (2014) confirmed the existence of 
bioactive chemicals: Ethyl Palmitate, Phenol2,6-bis (1,1-
dimethylethyl)-4-methyl, n-Hexadecaonoic acid and 
9,12,15- Octadecatrienoic acid, (Z,Z,Z). Peter et al. 
(1983) discovered that these compounds had 
antimicrobial, antioxidant and anticancer activities.  
 
The search for novel antibiotic compounds requires 
proper and systemic screening of different extracts 
obtained from various medicinal plants. The microbes 
tested in the present investigation cause different illnesses 
in human beings. For example, E. coli causes infections of 
urinary tract, lungs, gall bladder, skin lesions and diarrhea 
(Black, 1996; Adams and Moss, 2000). Similarly, S. 
aureus causes boil, ulcers, food poisoning, toxic shock 
and pneumonia etc. Antimicrobial activity of different 
samples (methanol, ethanol, methylated spirit and hexane) 
of Fagonia olivieri  was also investigated by disc 
diffusion assay against five each bacterial (S. aureus, E. 
coli, P. aeruginosa, S. typhi and B. subtilis) and fungal 
strains (T. longifusus, C. albicans, C. glaberata, F. solani 
and A. flavus. Our results indicated that methanolic 
fraction was less effective against E. coli, S. typhi, B. 
subtilis and P. aeruginosa as compared to other fractions. 
The ethanolic fraction showed more activity against S. 
typhi, S. aureus and P. aeruginosa. Immune compromised 
patients are always at high risk from persistent 
opportunistic fungal infections (Groll et al., 1996). The 
antibacterial activities in different extracts are due to the 
presence of different phytochemicals  in Fagonia olivieri.  
Presence of different secondary metabolites such as 
tannins saponins, terpenoids, steroids, flavonoids and 
phenolic compounds in different extracts of Fagonia 
olivieri might have contributed towards diversified 
antibacterial activities. Aspergillus species are major 
cause of fungal infections (Bodev et al., 1992). The 
present study screened different extracts of Fagonia 
olivieri for their antifungal activity against different 
strains of fungi. The data showed that the ethanolic 
fraction of Fagonia olivieri was more effective against A. 
flavus followed by methylated spirit fractions and 
methanolic fraction. Hexane fraction on the other hand 
did not show any activity against all the fugal strains 
under test. These results agree with Sharma et al. (2009), 
Qureshi (2010) and Sajid et al. (2011).  
 
CONCLUSION 
 
Fagonia olivieri contained appreciable amount of 
saponnins, tannins, flavonoids, terpeniods, steroids, total 

phenolic and flavonoid which signify its nutraceutical 
importance. Different extracts from the subject plant 
showed good antioxidant activity, anti-bacterial and anti-
fungal activity against different microbes. The result of 
the present investigation signifies the medicinal 
importance of Fagonia olivieri and as  a source of 
therapeutic agent. 
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