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Abstract 
Objective: Evaluating the bio-reducing activity and various potential, anno-
tates the biological entitties of Fagonia cretica. Method: By fractionating the 
crude extract with different ethanol-water fraction mixture. This substantiates 
the reduction potential for the biological synthesis of AgNPs, its antioxidant, 
anti-urease and anti-Tyrosinase activity. Results: UV-visible spectra confirm 
the bio-reducing potential for Ag NPs with the optimized 50% ethanol-water 
fraction mixture. Transmission electron microscopy (TEM) confirmed the 
round shaped AgNPs with an average size of 16 nm in optimized 50% frac-
tion mixture. Further evaluating Ethanol-water fraction with 90% and 70% of 
plant extract showed more potentials for Anti-Tyrosinase and Anti-urease ac-
tivity. Moreover, diluted 30% fraction exhibits two folds higher Anti-oxidant 
and Anti urease activity. Conclusion: Overall, this work showed that 50% 
Ethanol-water fraction has potentially active molecules (among all fractions) 
primarily involved in bio-reducing potential of Ag NPs and enzymatic assay 
while 90% mixture proved to be least active. This study suggested electing the 
optimum mixture fraction of 50% ethanol-water in order to screen the bioac-
tive compounds and to inculcate their activity status for clinical trials. 

 

 

*These authors contributed equally to this work. 

How to cite this paper: Yousaf, A., Zafar, 
A., Ali, M., Bukhary, S.M., Manzoor, Y., 
Tariq, T., Saeed, A., Akram, M., Bukhari, 
F., Abdullah, M., Zehra, S.S., Hassan, S.G. 
and Hasan, M. (2019) Intrinsic Bio-Enhancer 
Entities of Fagonia cretica for Synthesis of 
Silver Nanoparticles Involves Anti-Urease, 
Anti-Oxidant and Anti-Tyosinase Activity. 
Advances in Bioscience and Biotechnology, 
10, 455-468. 
https://doi.org/10.4236/abb.2019.1012032  
 
Received: September 4, 2019 
Accepted: December 22, 2019 
Published: December 25, 2019 
 
Copyright © 2019 by author(s) and  
Scientific Research Publishing Inc. 
This work is licensed under the Creative 
Commons Attribution International  
License (CC BY 4.0). 
http://creativecommons.org/licenses/by/4.0/   

  
Open Access

https://www.scirp.org/journal/abb
https://doi.org/10.4236/abb.2019.1012032
http://www.scirp.org
https://www.scirp.org/
https://doi.org/10.4236/abb.2019.1012032
http://creativecommons.org/licenses/by/4.0/


A. Yousaf et al. 
 

 

DOI: 10.4236/abb.2019.1012032 456 Advances in Bioscience and Biotechnology 
 

Keywords 
Bioactivity, Fagonia cretica, Nanoparticles, Enzymes Assay,  
Bio Reducing Agent 

 

1. Introduction 

Green synthesis of nanoparticles is current and most fascinating research cur-
rently on going in the field of Nano biotechnology [1] [2] [3] [4]. Advances show 
that many plants have bio-reducing potential for the synthesis and to gain stabil-
ity of particles to enhance their bio-medical application [5] [6] [7], which exhi-
bits a remarkable degree of complexity needs to be integrated by making frac-
tions for further verifications of bioactive components. Plants being a traditional 
means of synthesizing medicine for prevention and cure of diseases, food indus-
try for maintaining and preserving the quality of food and in the field of cos-
metic, provides with natural and harmless bioactive components [8] [9] [10] 
[11] [12]. Fagonia cretica is a forested small thorny herb, fit into family Zygo-
phyllaceae, belongs to the chief group of flowering plant Angiosperm. This plant 
spread in to barren and hot areas of the world, mostly seen in dried out rocks 
(calcareous) throughout Pakistan and all other continents excluding Australia 
[13]. In Pakistan, it is generally known as Dhamasa [9]. Medicinal importance 
has increased the demand as it is anti pyretic and preventive in contrast to small 
pox [14]. Boiled plant of Fagonia cretica is used as a cure for hepatitis Shed- 
dried plant of Fagonia cretica is important for gynaecological problem [15] [16]. 
Juice of crushed leaves of Fagonia plays important role in purification of blood, 
used against gas problems and worm’s infections [17]. It can be applied as a 
paste on external side of tumours. Thus leaf instillations are used in the treat-
ment of cough, asthma problems, edema, act as flatulence reliever and constrin-
gent [18]. Antioxidant potential of Fagonia extract was recently reported against 
the Chemical Ischemia-Induced in PC12 Cells [19]. In another reports, antioxi-
dant potential of Fagonia different parts extras was tested in vitro and made 
comparison [20] [21]. Anti-urase and anti-tyrosinase activity of Fagonia plant is 
not yet reported in extract as well as fraction form.  

Clear-sighted complexities compelled to elaborate the use of plant in dried 
form, pure, aqueous, methanolic, alcoholic with their combination of aqueous 
medium for ethnomedical studies including antioxidant, hematology, Antiradia-
tion, diabetes, anticancer activities and others using in vitro and in vivo analysis 
[22]-[29]. Each prepared extract provided district response towards certain spe-
cific activity. Simply as methanolic extract exhibited significant antimicrobial 
potential chiefly. But previously, much contribution is done to determine the 
biomedical application of the extract. 

Thus selection, combination and then fractionation of the solvents are our 
matter of concern to address the exact bioactive compound. So far no interroga-
tion is done on making fraction mixture with suitable solvent to analyze the 
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bioactivity with accuracy of whole entire plant. Now here we propose to prepare 
fractionation mixture of ethanol and water, sub categorized into four different 
percentages such as 90%, 70%, 50% and 30%. For this pure Fagonia cretica ex-
tract was prepared using fraction mixture with ethanol and water with different 
ratio was carried using fractionation to evaluate its bioactivities such as an-
ti-tyrosinase, anti-urease, antioxidant and bioreducing potentials for synthesis of 
silver nanoparticles for the first time. That function as the measure of potentials 
residing in the plant extract against the oxidants provided with different dilu-
tions fractions to reduce the complexity. Antiurease, antityrosinase, and anti-
oxidant activity of Fagonia cretica are thus evaluated, further elucidating the 
bio-reducing potential imparted in the synthesis of silver nanoparticles for all 
designed fractions. 

2. Materials and Methods 
2.1. Chemical and Reagents  

All chemicals used were of analytical reagent grade. Sodium Nitroprusside, As-
corbic acid, Glacial acetic acid and Tripyridyl-striazine (TPTZ), Substrate L-Tyro- 
sine, Kojic acid, Phosphate Monohydrate, Urea, Urease, Thiourea, Alkali rea-
gent, Phenol reagent, AgNO3. 2,2-diphenyl-1-picrylhydrazyl (DPPH).  

2.2. Preparation of Plant Extract 

Plant of Fagonia cretica were taken from CIDS Department (Cholistan Institute 
of Desert studies) at The Islamia University of Bahawalpur, Pakistan. Fresh plant 
material was washed with distilled H2O, cut into tiny parts and kept below shade 
until it was dried. Whole plant was shed dried and crushed using pestle & mor-
tar to obtain its powdered form. Later on 20 g of extract powder was dipped in 
mixture of ethanol and water with 90% and 10% dilution respectively. After 
overnight incubation filtration was done and the filtrate was dried and prepare 
powder as fraction (90%) for further used. Than same procedure was repeated 
with ethanol and having 70% and 30% dilution respectively and then same 
process was repeated twice to get 50% and 30% ethanol dilution of plant extract 
with the help of ethanol and water. Fraction of 90%, 70%, 50% and 30% ethanol 
dilution were kept in refrigerator at 4˚C temperature for further activities. 

2.3. Bio-Reducing Activity via AgNPs Synthesis 

For the synthesis of nanoparticles, 0.1 molar solution of AgNO3 was prepared. 
Reagent bottle contains 25 ml of AgNO3 with 5 ml of different plant extract 
(90%, 70%, 50% and 30%) to make final volume 30 ml. This mixture was put on 
magnetic stirrer (150 rpm) and let it there for 5 hrs. at 50˚C as reaction is carried 
out. There was change in color that is the indication of nanoparticles synthesis. 
After it, mixture was kept at centrifugation at 6000 rpm for 20 minutes. After 
changing the color, mixture was used to do the Uv-Vis for confirmation of Ag 
Nanoparticles synthesis. Transmission electron microscopy (TEM) images of syn-
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thesized AgNPs with the help of all fractions were taken from JEOL JEM 2100. 

2.4. Antiurease Activity 

Antiurease activity of Fagonia cretica fractions were performed. Urease enzyme 
solution 20 µl of mixed with 55 µl of phosphate buffer (0.2 M) having PH 7.4. 
The mixture was kept on incubation for 10 minutes at 3˚C. Later, add 15 µl urea 
and kept it again for incubation at the same time and temperature. After incuba-
tion known volume of Fagonia each extract (10 µl) were added in 96 wells that is 
followed by addition of 10 µl of Thiourea (standard solution). After proper mix-
ing again kept at incubation for 10 minutes at 37˚C. Then add 40 µl Alkali rea-
gent and 60 µl phenol reagent in all wells and leave it at room temperature for 10 
minutes. Absorbance was measured spectrophotometric at 625 nm. Urease inhi-
bition percentage was calculated by using mentioned formula 

% inhibition = [1 − (A625 of sample/A625 of control) × 100]. 

2.5. Anti-Tyrosinase Activity 

To check the potential of Fagonia cretica against melanogenesis, anti-tyrosinase 
activity was performed. The reaction mixture in 96 well plate contained 140 µl of 
phosphate buffer having pH 6.8 with or without samples with different concen-
tration (5 µl, 10 µl, 15 µl) and l-DOPA (0.5 mM). were added in wells. Kojic acid 
was used as (standard solution). After proper mixing kept plate at incubator for 
15 minute at 37˚C. Later L-tyrosine was added in all wells. Mixture was again 
incubated for 15 minutes at 37˚C. Quantity of Dopachrome (O-dopaquinone) 
was measured spectrophotometrically at 475 nm. Tyrosinase inhibition percen-
tage was calculated by using mentioned formula [30].  

% inhibition = [(A475 of control − A475 of sample)/A475 of control] × 100. 

2.6. Anti-Oxidant Activity 

To determine anti-oxidant potential of Fagonia cretica, NO radical scavenging 
assay were used. NO is biologically functional but its chemistry is very compli-
cated. Sodium phosphate buffer of known volume (175 µl) and PH (7.4) was 
added in required wells of 96 wells plate that was followed by 20 µl of Sodium 
Nitroprusside and 5 µl of sample in all wells. Properly blended all the contents 
and incubated for 3 hours at 37˚C before adding Griess reagent. After incubation 
20 µl of Griess reagent was added in each well. Further incubation was done for 
one hour (at room temperature. Absorbance was measured spectrophotometer 
at 528 nm. Analysis of all samples was done for triple times. Nitric oxide sca-
venging activity was measured by using following formula. 

% NO scavenging activity  
= [(A528 of control − A528 of sample)/A528 of control] × 100. 

3. Results and Discussion 

Synthesizing silver nanoparticle and monitoring the extraction yield of extracta-
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ble bio-entities from Fagonia cretica using ethanol and its subsequent fraction 
helped in providing a reliable and probative method for successful synthesizing 
Ag NPs with all fraction.  

By correlating the separated and resolved bioactive components on the bases 
of their chemical nature and solubility to the bio-reducing potential Ag NPs. 
Potentials such as, anti-oxidant, anti-Tyrosinase, and anti-urease residing inside 
the plant become superficially expressive that enhances the bio-reducing poten-
tial by modulating the ethanol concentration and latterly making its dilutions. 
Due to different chemical nature of biomolecules, the study aims to biologically 
synthesize Ag NPs by provide chemically suitable environment for those bioac-
tive components responsible for the synthesis, to deliver their maximum activity 
by making four different sets of ethanoic concentration in Figure 1. That pro-
vided, quite significant results. But in order to optimize and confirm the bioac-
tivities that are being manipulated by bioactive entities accountable for the green 
synthesis, two parallel series of dilutions were carried out as dilution 1 (D1) and 
dilution 2 (D2). That reveals the masked activity, on simplifying the complexities 
by making dilutions and finally confirming the bio-reducing potential of synthe-
sized Ag NPs.  

 

 
Figure 1. Schematic showing the fractionation of Fagonia cretica, their spectra and bioac-
tivity. 
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3.1. Bio-Reducing Activity for AgNPs Synthesis  

Owing the bio-reducing potential illustrated in Figure 2. This has shown that 
pure 50% fraction mixture was the best fraction in synthesizing the NP. Whereas 
90% and 70% plays comparatively less role in NPs synthesis. But the pure 30% 
fraction mixture was proven insignificant. 

Bio reduction process of silver nanoparticles formation usually shows absorp-
tion peak from 390 - 450 nm done by UV visible spectroscopy. Solution of silver 
nitrate without plant extract was used as a control. Several biomolecules of 
plants enzymes, alkaloids, polysaccharides, amino acid, alcoholic compounds, 
vitamins and proteins) may cause bio reduction and synthesis of silver nanopar-
ticles [2]. On exposure to plant extract silver ions reduces to silver nanoparticles 
followed by change in colour and UV visible spectroscopy. From Figure 2, it had 
been shown that 50% Fagonia fractions gives maximum peak, while 90%, 70% 
and 30% fractions had shown much reduced peak having no bio reduction po-
tential. 

Further confirming the size and morphology of the synthesized Ag NPs 
transmission electron microscopy (TEM) is used with different mixture fraction 
of ethanol in Figure 3. Which clearly depicts round shaped nanoparticles with 
an average size of 16 nm, using 50% of fraction mixture, that provided with the 
most significant results among all fractions as shown in Figure 3(c). 90% and 
70% also accounts for the synthesis but was less significant as in Figure 3(a), 
Figure 3(b). While Figure 3(d) exhibits 30% fraction mixture that gave 
non-significant results. This is because of the specific components that is show-
ing its maximum activity with certain fraction mixture. In this case 50% fraction 
mixture provides optimized ration of maximum bioactive entities, exhibiting 
their maximum potential on average and thus optimising the bio reducing po-
tential of synthesized Ag NPs. In other fractions there is considerable alteration 
in the anti-oxidant, anti-Tyrosinase, and anti-urease, where one gets activated  
 

 
Figure 2. Bioreducing Activity of Fagonia cretica Fraction for synthesis of silver nanoparticles.  
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Figure 3. TEM imaging of Fagonia cretica with different Fraction of synthesis of Ag Na-
noparticles.  
 
and other gets supressed in its pure and dilute form, effecting the bio reducing 
potential on the whole for Ag NPs synthesis. 

3.2. Anti-Urease Activity  

The resultant Anti-Urease Activity (AUA) of the pure extract along with dilu-
tions are enlisted in Figure 4. Herein comparing the control Thiourea providing 
77% of AUA, with 90% fraction mixture shows up to 87% activity with pure, 
93% activity with D1, and about 64% activity with D2. 70% fraction mixture 
gave 77% > 52% > 50% with pure > D1 > D2 respectively. Next for 50% fraction 
mixture AUA is 67% with the pure, but negative results with the D1 and D2 
were observed with the control. However, this fraction was considered to exhi-
biting more significant results regarding other bioactivities in plants. Followed 
by the next 30% fraction exhibited 60% < 82% < 106% with the pure < D1 < D2 
showing a remarkable AUA. Conclusively 90% and 30% fraction mixture and its 
dilution had shown considerably high AUA. 

As alkalinity in biological system is produced due to conversion of urea to 
ammonia by urease, that invites the bacteria to grow and causing severe infec-
tion [31]. Urease blocking agents are currently under consideration for assess-
ment of ulcer and other infections which are produced by urease releasing bac-
teria, etc. Therefore, new treatment methodologies are established focusing on 
inhibition of urease activity for the cure of infectious diseases. Present work re-
ports that, In the qualitative analysis of all the Fagonia fractions (50%, 60%, 70% 
and 90%) displayed some gradation of qualitative inhibition expressed by changing 
in color bands from light blue to dark blue which indicates that the fractions 
contain some active biomolecules capable of binding to the enzyme and pro-
ducing a significant color change and avoid hydrolysis of urea. Actually urea 
reacts with reagent to give blue coloured complex. If plant extract has Urease 
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Figure 4. Anti-Urease activity of Fagonia cretica pure fraction and its dilution. 

 
inhibition potential than blue color of the assay reduces. It had also been ob-
served that pure fraction 90% and dilution I had shown maximum anti-urease 
potential with respect to the control (Thiourea) ensuring the presence of bio-active 
molecules. Antiurease assay shows that 1st two wells of plate contain the control 
that gave no color change. The color of wells from 3rd to 6th gradually change 
from light blue to dark blue loaded with mixture fraction 90% to 30% respec-
tively as compared to the control, exhibiting the reduction of anti-urease activi-
ty. It was further investigated that Fagonia with fraction 90% dilution I and frac-
tion 30% with dilution I and dilution II had shown significant activity against 
the urease. Previously Armando et al. reported that urease inhibitory activity of 
methanol extracts from ten Guatemalan Piper species [32]. Here, all fractions 
demonstrated significant correlation regarding anti-urease activity in compari-
son with the control, which conformed the already published data [33].  

3.3. Anti-Tyrosinase Activity  

Anti-Tyrosinase activity assessment are listed in Figure 5. Keeping Koijic acid as 
control, 90% fraction mixture showed 93% < 125% < 140% activity, 70% fraction 
mixture had shown activity as 100% > 66% < 90%, next in 50% fraction, where 
the activity was 26% < 52% < 96% and the last 30% prepared fraction mixture 
contributed 73% < 85% < 106% of the total anti-Tyrosinase activity with the 
pure < D1 < D2 with respect to the set control. Resultantly, the 90% and 30% 
fraction mixture with dilutions panoramic the anti-Tyrosinase activity that was 
much higher than the control, ensuring the tremendous potential of Fogonia 
Cretica against Tyrosinase activity. 

Tyrosine based peptides or biomolecules have potential to show tyrosinase ac-
tivity via oxidation of L-3, 4-dihydroxyphenylalanine. It leads to the decomposi-
tion of melanin (pigment) thereby facilitating whitening of skin [34]. The ex-
pected natural products present, includes phytochelatin peptides, flavonoids,  
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Figure 5. Inhibition of Tyrosinase activity by Different Fractionation of Fagonia cretica. 

 
aromatic acids, polyphenols, or aromatic aldehydes as these compounds can act 
as effective competitive inhibitors of melanin synthesis of melanin [35]. Varia-
tion in the activity of mushroom tyrosinase can be attributed to the presence of 
tannins in the extracts are capable precipitate proteins thereby limiting the tyro-
sinase inhibition [36].  

From Figure 5, the screening data exhibited that 90% and 30% fraction of 
Fagonia shows strong inhibition potential among all its dilutions but 50% dilu-
tion shows lowest percentage inhibition as compared to standard kojic acid. In 
1st two well had shown anti-tyrosinase assay of negative control. That confirms 
the formation of dopachrome. In 2nd row, no color change was observed due to 
inhibition of Dopachrome formation. In these wells standard inhibitor was kojic 
acid. 3rd to 6th line shows antityrosinase potential of different dilutions of Fago-
nia cretica at different concentrations. Inaddition, it has been also observed that 
dilution I and Dilution II of 90% fraction of Fagonia had also shown a significant 
difference in their activity as compared to all other fraction dilutions. And ama-
zingly higher anti-tyrosinase potential than that of control. Thus proving Fago-
nia cretica as very strong candidate that exhibits high potential against tyrosi-
nase. The separation of multiple bio-active compounds and along with their 
structural explanation will provide a chance to develop more potent skin whi-
tening and anti-aging products. 

3.4. Anti-Oxidant Activity  

Anti-oxidant activity investigation is shown in Figure 6. Results and calculations 
had revealed that it provides negative or null effect with the pure fraction mix-
ture except, pure 50% that is 7% more active than the control. In D1 only 50% 
and 30% fraction mixture provided 103% and 75% activity. Where pure 50% is 
considered as good-dilution fraction showing activity 3% higher than that of 
control. Next in the D2, 90% > 70% > 50% > 30% fraction mixture gave 25 < 
107% > 50% < 111% of activity with respect to control respectively. Depending 
upon the fraction mixture 50% fraction mixture were proved nearly significant  
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Figure 6. Fagonia cretica fraction and their Antioxidant with dilution. 

 
results in its pure and D1 but overall D2 set of mixture gave far more significant 
results that expected with the control. 

Antioxidant potential of Fagonia cretica removes potentially harmful NO. 
Garrat method of NO scavenging radical was used. According to this method, 
there should be reduction of 3NO−  into 2NO−  in the sample. Nitrite ions quan-
tification was done by Griess reaction. Pink color complex is generated at the 
end of reaction with Vitamin C set as control. Plant extract with antioxidant ac-
tivity cause reduction of pink color. It is concluded that Fagonia fraction 90%, 
70% and 30% extract had lower radical scavenging or antioxidant activity as it 
gave dark pink color, whereas 50% fraction mixture gave a colour change to light 
pink color that assured a significant antioxidant potential. Previous studies also 
demonstrated that methanolic extracts of roots and aerial parts of Fagonia creti-
ca has anti-oxidant potential against oxidative stress [16]. This reveals that this 
plant may be used as a cure for oxidative stress mediated disorders. Surprisingly 
more significant results had been observed with the prepared dilutions. As in 1st 
dilution of 70% fraction and 30% fraction no activity was observed that sug-
gested the bio-masked entities present, had masked this activity with that partic-
ular dilution used. When it is diluted for the 2nd time these compounds become 
active and started to scavenge free NO radicals. 50% fraction had certain com-
pounds that became active at first dilution but were masked with the 2nd dilution 
as it provided with very low radical scavenging activity. Hence it was concluded 
that 90% fraction of Fogonia had inactive compounds while 70% and 30% frac-
tion had significant concentration of bio-active compounds at 2nd dilution, but 
50% fraction had active compound only with 1st dilution as compared to stan-
dard. 

Biological entities in plant including polyphenols, flavonoids, tannins, ter-
penes, aromatic aldehydes, and alcohols but superficially polyphenols, Flavono-
ids are responsible activities as anti-oxidation, enzyme inhibition mechanism i.e. 
anti-Tyrosinase, and anti-urease activity. By above results, these activities are 
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taking place with a significant differential rate in response to the chemically 
changing environment provided by the different fraction mixture giving a cor-
relation among them. As reported that the total phenolic and flavonoids content 
provide a correlation among anti-oxidant with anti-tyrosinase, anti-urease, with 
reducing power of the plant [36] [37] [38] [39] [40]. Thus providing a chemical-
ly optimized environment cross-interference between the bio-entities is ensured 
by the successful synthesis if Ag NPs.  

4. Conclusion  

Traditional plants like Fagonia cretica are considered to be the natural, eco-
friendly and less expensive source of medicine. The fractionation and double dip 
dilution method were used to synthesize Ag NPs and resolve the bioactive enti-
ties, responsible for synthesis. Fagonia cretica 50% fractionation was successfully 
used to synthesise Ag NPs done, as a result of enhanced bio reducing activity by 
other probative bioactivities including anti-oxidant, anti-Tyrosinase, and an-
ti-urease. Where 90% and 70% ethanol fraction of plant extract is more potent 
for Anti tyrosinase and Anti urease activity. 50% ethanol fractions of plant ex-
tract show potential for Anti-oxidant, Anti urease. 30% ethanol fraction of plant 
extract when diluted twice, it becomes stronger to show Anti-oxidant and Anti 
urease activity. 50% and 30% ethanol fraction of plant extract show Anti tyrosi-
nase activity only when used in high concentration. Hence 50% ethanoic fraction 
of plant extract has more active compounds (among all fractions) involve in 
various pharmacological activities. 
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