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ABSTRACT 
 

Many diseases, including cancer and diabetes mellitus, are caused by reactive oxygen species 
(ROS). Allium sativum (Garlic) contains vitamins A, B, and C, as well as effective drugs like insulin, 
alliin, mineral salts, mucilages, allicin, and volatile oils. Garlic has antioxidant properties which 
showed a therapeutic effect on some cancer types. The overall goal of this study was to conduct 
pharmacological testing to assess the combined antioxidant abilities of Allium sativum (cloves) 
methanolic and Tamarix aphylla (leaves) extracts. The extract demonstrated garlic activities in a 
dose-dependent manner, with scavenging activity of 21, 32, and 39% at different concentrations of 
100, 500, and 1000 µg/mL. 
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The antioxidant activity of Tamarix aphylla methanolic extract was 29, 37, and 62% using the 
DPPH free radical scavenging assay at different concentrations of 100, 500, and 1000 µg/mL. 
However, combining extracts revealed the greatest scavenging activity at various concentrations of 
100, 500, and 1000 µg/mL. By using the DPPH free radical scavenging assay, the combined 
methanolic extract of Tamarix aphylla and Allium sativum demonstrated substantial antioxidant 
activity of 45, 65, and 75% at concentrations of 100, 500, and 1000 µg/mL. According to our 
findings, the combined therapy of Tamarix aphylla and Allium sativum significantly inhibited DPPH 
free radicals. Tamarix aphylla and Allium sativum combined therapy may play an important role in 
the inhibition of free radicals that cause cancer.   
 

 
Keywords: Allium sativum; Tamarix aphylla and antioxidant activity. 
 

1. INTRODUCTION 
 
Cancer is one of the life-threatening disease, and 
the discovery of new anti-cancer drugs is one of 
the most promising natural product research 
areas [1]. Garlic, botanically known as Allium 
sativum, is a gramineous herb that contains 
several compounds those are similar to onion 
compounds [2]. Allium sativum L. (garlic) is a 
widely consumed herb due to its therapeutic and 
aromatic properties [3]. Garlic contains vitamins 
A, B, and C, as well as effective drugs like 
insulin, alliin, mineral salts, mucilages, allicin, 
and volatile oils. Garlic has antioxidant properties 
and has been shown to be beneficial to the 
cardiovascular and immune systems due to its 
antimicrobial, antifungal, antibacterial, and 
antiviral properties [4]. Antioxidants are stable 
molecules that protect cells from the oxidation of 
unstable molecules (free radicals). Oxidative 
stress is characterized by an imbalance in the 
production and accumulation of reactive oxygen 
species (ROS). Many diseases, including cancer, 
diabetes, atherosclerosis, gynecological 
diseases, and especially endometriosis, are 
caused by reactive oxygen species (ROS) [5-9]. 
People are becoming more interested in herbal 
medications due to the fact that they have less or 
no side effects. Although the low risk of side 
effects, the prospect of a medication interaction 
cannot be ruled out. Herbal medications have 
been used throughout history, but there is a gap 
in the old traditional methods that complementary 
and alternative medicine incorporating new 
technologies is filling [10-13]. Consequently, we 
should keep searching for novel plant-based 
treatments that comprise huge information about 
nature. 
 
It is necessary to search the vast reservoir of 
nature for new plant-based cancer therapies. 
Tamarix aphylla, a member of the Tamaricaceae 
family, is the mainly prominent Tamarix species, 
getting heights of up to 18 meters (60 feet). 

Tamarix aphylla has been found to contain 
flavonoid glycosides, carboxylic acid steroids, 
cardiac glycosides, terpenoids, and some 
selective secondary metabolites [14, 15]. It has a 
high potential for anti-diabetic, anti-bacterial, anti-
inflammatory, and anti-fungal properties, as well 
as periodontal disease, anti-cholinesterase, and 
wound-healing properties [16]. The anti-diabetic, 
antibacterial, anti-inflammatory, and antifungal 
qualities of this plant has significant potential, 
and it also contains anti-cholinesterase, wound-
healing, and periodontal disease-fighting 
characteristics. This plant contains numerous 
phenolic compounds with astringent effects [17]. 
Aside from its traditional uses, the plant has anti-
diabetic, hypolipidemic, antifungal, antibacterial, 
cytotoxic, and antioxidant properties [11, 18,            
19]. 
 

2. MATERIALS AND METHODS 
 

2.1 Chemicals for Biological Activities 
 

2, 2- diphenyl-1-picrylhydrazyl (DPPH) was 
purchased from Sigma Germany. The dried 
garlic fruit methanolic extract, aluminum                    
foil and double beam spectrophotometer were 
used. 
 

2.2 The Preparation of Methanolic Extract 
of Allium sativum and Tamarix aphylla 
Plant 

 

The plants were collected in December 2021 
from the District of Bannu in Pakistan. After the 
shade dried for 25 days, with the aid of a pestle 
and mortar, Allium sativum and Tamarix aphylla 
were grinded into a fine powder. The powders 
were immersed in 70% methanol in such a way 
that it was totally submerged in methanol, and 
then kept at room temperature for 72 hours with 
regular agitation, and the obtained mixture was 
filtered with help of Whatman No. 3 filter paper. 
After filtration, the obtained solution was kept at 
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room temperature for drying. After drying the 
gummy methanolic extract was lyophilized in a 
falcon tube. The lyophilized samples were kept 
for future use. 
 

2.2 Antioxidant Assay 
 

For the DPPH assay, the published protocol was 
followed with minor modifications [20]. 100µl 
from each of the samples including ascorbic acid 
solution of 100 µg/mL, 500 µg/mL, and 1000 
µg/mL were taken and mixed it with 900 µL of 
DPPH. All these test tubes were incubated at 
25°C for about 30 minutes in the dark because of 
their sensitivity to word light and checked the 
absorbance on double beam spectrophotometer 
at 517nm. By using the following equation the 
potential of the samples to scavenge the DPPH 
free radicals was calculated; 
 

% DPPH free radicals scavenging effect = (A1-
A2/A1)×100 

 
Where A1= the absorbance of DPPH (control) 
and A2= the absorbance in the presence of 
samples. 

 
3. RESULTS 
 

3.1 Antioxidant Therapy of Allium 
sativum 

 

The ability of DPPH to scavenge shows the 
following results with different concentrations of 
methanolic extract of the plant, which are 100 
µg/mL, 500 µg/mL, and 1000 µg/mL, 
respectively. By increasing the extract 
concentration also increases i.e. 20% at 
minimum concentration while 40% and 60% with 

a maximum concentration of Allium sativum as 
shown in Fig 1. We noticed that the Allium 
sativum has less antioxidant activity than the 
standard solution in the DPPH free radicals 
assay. 
 

3.2 Antioxidant Therapy of Tamarix 
aphylla 

 

We compared the antioxidant activity of the 
extract of Tamarix aphylla with standard ascorbic 
acid using the DPPH free radicals assay. The 
ability of DPPH to scavenge shows the following 
result with different concentrations of plant 
extract, which are 100 µg/mL, 500 µg/mL, and 
1000 µg/mL, respectively. By the increasing of 
the extract concentration also enhanced the 
scavenging properties i.e. 29% at minimum 
concentration while 37% and 62% with a 
maximum concentration of Tamarix aphylla as 
shown in Fig 2. 
 

3.3 Antioxidant Therapy of Combined 
Plants such that Allium sativum and 
Tamarix aphylla 

 

Furthermore, we examined the combined 
methanolic extracts of Allium sativum and 
Tamarix aphylla with standard ascorbic acid 
using DPPH free radicals assay. The capability 
of scavenging property of DPPH shows the 
following result with the different concentrations 
of methanolic extracts of the plants are 100 
µg/mL, 500 µg/mL and 1000 µg/mL respectively. 
By increasing the order of activity of combined 
plants extraction also increases i.e. 60% at 
minimum concentration while 60% and 80% with 
a maximum concentration of Tamarix aphylla and 
Allium sativum as shown in Fig 3. 

 

 
 

Fig. 1. Antioxidant therapy of Allium sativum 
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Fig. 2. Antioxidant activity of Tamarix aphylla 
 

 
 

Fig. 3. Combined antioxidant activity of Allium sativum and Tamarix aphylla 
 

4. DISCUSSION 
 
Cancer is a group of life-treating diseases and 
findings of new anti-cancer drugs are one of the 
most emerging research areas of natural 
products [1]. Plants are well known for their 
medicinal expertise since ancient times. Plant-
based medicine and traditional medicine are 
practiced nearly by half of the population in 
developing and underdeveloped nations. 
Antioxidants are crucial for human health since 

they boost immunity by being able to get rid of 
dangerous free radicals created by regular 
cellular metabolism and stressful environments. 
Spices and herbs are the most antioxidant-rich 
foods in the human diet, according to the 
Antioxidant Food Database, which was created 
by analyzing 3,100 different food products [21]. 
Garlic, an Allium vegetable, contains rich 
flavonoid and organo-sulfur compounds             
(OSCs) that have potent anti-cancer properties 
[22].  
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Novel bioactive metabolites from A. sativum has 
been recently identified as potent anti-cancer 
drug targets [23]. The most prevalent and widely 
dispersed class of secondary plant metabolites, 
polyphenols are thought to help reduce oxidative 
stress and inflammatory disorders [24]. It has 
been demonstrated that the phenolic chemicals 
in garlic's structure give it a high level of 
antioxidant action [25]. As demonstrated in Fig.1, 
the antioxidant activity of A. sativum was 
significantly high and correlated with the results 
of a previous study. 
 
Due to the presence of active phytochemical 
substances like flavonoids or polyphenols, 
alcohol extract of T. aphylla leaves in Saudi 
Arabia has antioxidant, anti-inflammatory, and 
wound-healing properties [26]. Phenolic 
compounds play a crucial role in the prevention 
of lipid peroxidation in actual meat products, 
because of position and quantity of hydroxyl 
groups in phenolic compounds determine their 
capacity to scavenge free radicals, chelate iron, 
and have a lowering effect [27]. Furthermore, we 
examined the antioxidant activity of T. aphylla 
which was critical, as shown in Fig. 2. Next, we 
examined the antioxidant activity of both plant 
extracts mixture. The combined extract of Garlic 
and T. aphylla showed significant antioxidant 
results as shown in Figure 3. The plants can be 
considered as possible sources of anti-cancer 
compounds [20]. Further studies are required for 
the chemical characterization of the active 
compounds and more broad biological 
evaluations. 
 

5. CONCLUSION 
 
In conclusion, Tamarix aphylla extracts exhibited 
better antioxidant properties than garlic extracts. 
However, the methanolic mixture of both plants 
extracts significantly enhanced the antioxidant 
activity. Further study will focus on                           
how they apply to meat and animal                 
products.  
 

CONSENT AND ETHICAL APPROVAL 
 
It is not applicable. 

 
ACKNOWLEDGEMENT 
 
This study was carried out at the research 
laboratory of the Zoology Department, 
University of Science and Technology Bannu 
(28100), Kp, Pakistan. 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Shah MAR, et al. Cytotoxic, antioxidant 
and phytotoxic effect of Solanum 
surattense Burm F fruit extracts. Int J 
Pharmacogn Phytochem. 2013;28(2) 
:1154-8. 

2. Loghmanifar S., et al., Journal of Food 
Science and Hygiene. 

3. Piletti R, Zanetti M, Jung G, de Mello JMM, 
Dalcanton F, Soares C, et al. 
Microencapsulation of garlic oil by 

β‑ cyclodextrin as a thermal protection 
method for antibacterial action. Mater Sci 
Eng C Mater Biol Appl. 2019;94:139-49. 

4. Wang Y, Jia J, Shao J, Shu X, Ren X, Wu 
B, et al. Preservative effects of allicin 
microcapsules on daily foods. LWT. 
2018;98:225-30. 

5. Khoshtinat K, et al. Encapsulation of 
Iranian Garlic Oil with β-cyclodextrin: 
optimization and its Characterization; 
2017. 

6. Donnez J, Binda MM, Donnez O, Dolmans 
MM. Oxidative stress in the pelvic cavity 
and its role in the pathogenesis of 
endometriosis. Fertil Steril. 2016; 
106(5):1011-7. 

7. Gill JG, Piskounova E, Morrison SJ. 
Cancer, oxidative stress, and metastasis. 
in Cold Spring Harbor symposia on 
quantitative biology. Cold Spring Harbor 
Laboratory Press; 2016. 

8. Asmat U, Abad K, Ismail K. Diabetes 
mellitus and oxidative stress—A concise 
review. Saudi Pharm J. 2016;24(5):547-53. 

9. Förstermann U, Xia N, Li H. Roles of 
vascular oxidative stress and nitric oxide in 
the pathogenesis of atherosclerosis. Circ 
Res. 2017;120(4):713-35. 

10. Alsayari A, Muhsinah AB, Almaghaslah D, 
Annadurai S, Wahab S. Pharmacological 
efficacy of ginseng against respiratory tract 
infections. Molecules. 2021;26(13):4095. 

11. Ali M, et al. Tamarix aphylla (L.) Karst. 
phytochemical and bioactive profile 
compilations of less discussed but effective 
naturally growing Saudi plant. In: Plant  
and human health. Springer. 2019; 3:343-
52. 

12. Ahmad MF, Ahmad FA, Ashraf SA, Saad 
HH, Wahab S, Khan MI, et al. An updated 



 
 
 
 

Ullah et al.; JPRI, 34(45B): 7-12, 2022; Article no.JPRI.89585 
 
 

 
12 

 

knowledge of Black seed (Nigella sativa 
Linn.): review of phytochemical 
constituents and pharmacological 
properties. J Herb Med. 2021;25:100404. 

13. Wahab S, Ahmad I, Irfan S, Siddiqua            
A, Usmani S, Ahmad MP. Pharmacological 
Efficacy and Safety of Glycyrrhiza             
glabra in the treatment of respiratory         
tract infections. Mini Rev Med Chem;  
2021. 

14. Alnuqaydan AM, Rah B. Tamarix articulata 
(T. Articulata)-an important halophytic 
medicinal plant with potential 
pharmacological properties. Curr Pharm 
Biotechnol. 2019;20(4):285-92. 

15. Bahramsoltani R, Kalkhorani M, Abbas 
Zaidi SM, Farzaei MH, Rahimi R. The 
genus Tamarix: traditional uses, 
phytochemistry, and pharmacology. J 
Ethnopharmacol. 2020;246:112245. 

16. Ullah R, Tariq SA, Khan N, Sharif N, Ud 
Din Z, Mansoor K. Antihyperglycemic 
effect of methanol extract of Tamarix 
aphylla L. Karst (Saltcedar) in 
streptozocin–nicotinamide induced diabetic 
rats. Asian Pac J Trop Biomed. 
2017;7(7):619-23. 

17. Suleiman MHA. Ethnobotanical, 
phytochemical, and biological study of 
Tamarix aphylla and Aerva javanica 
medicinal plants growing in the Asir region, 
Saudi Arabia. Trop Conserv Sci. 2019;12: 
1940082919869480. 

18. Mahfoudhi A, et al. Antioxidant and 
antimicrobial activities of Tamarix aphylla 
(L.) Karst. growing in Tunisia. Moroccan J 
Chem. 2016;4(4):987-995. 

19. Alshehri SA, Wahab S, Abullais SS, Das 
G, Hani U, Ahmad W, et al. 
Pharmacological efficacy of Tamarix 
aphylla: A comprehensive review. Plants 
(Basel). 2021;11(1):118. 

20. Gyamfi MA, Yonamine M, Aniya Y. Free-
radical scavenging action of medicinal 
herbs from Ghana: Thonningia sanguinea 

on experimentally induced liver injuries. 
Gen Pharmacol. 1999;32(6):661-7. 

21. Yang D, Dunshea FR, Suleria HAR. 

LC‐ESI‐QTOF/MS characterization of 
Australian herb and spices (garlic, ginger, 
and onion) and potential antioxidant 
activity. J Food Process Preserv. 2020; 
44(7):e14497. 

22. Farhat Z, Hershberger PA, Freudenheim 
JL, Mammen MJ, Hageman Blair R, Aga 
DS, et al. Types of garlic and their 
anticancer and antioxidant activity: a 
review of the epidemiologic and 
experimental evidence. Eur J Nutr. 
2021;60(7):3585-609. 

23. Nallal VUM, et al., Combined in vitro and in 
silico approach to evaluate the inhibitory 
potential of an underutilized allium 
vegetable and its pharmacologically active 
compounds on multidrug resistant Candida 
species. Saudi Journal of Biological 
Sciences. 2021;28(2):1246-1256. 

24. Działo M, et al., The potential of plant 
phenolics in prevention and therapy of   
skin disorders. International Journal of 
Molecular Sciences. 2016;17(2):                  
160. 

25. Kahyaoğlu DT. Comparison of the 
Antioxidant Activity of Garlic Cloves with 
Garlic Husk and Stem: Determination of 
Utilization Potential of Garlic Agricultural 
Wastes. Türk Tarım ve Doğa Bilimleri 
Dergisi. 2021;8(2):463-469. 

26. Romeilah RM, et al., Antioxidant and 
cytotoxic activities of Artemisia 
monosperma L. and Tamarix aphylla L. 
essential oils. Notulae Botanicae Horti 
Agrobotanici Cluj-Napoca. 2021;49(1): 
12233-12233. 

27. Park SY, Chin KB. Evaluation of 
antioxidant activities of ethanol extracted 
garlic and onion as affected by pre-heating 
for the application of meat products. Food 
Science of Animal Resources, 2010; 
30(4):641-648. 

 

© 2022 Ullah et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 
 

  

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/89585 

http://creativecommons.org/licenses/by/2.0

