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1. Introduction

   In the living system, free radicals are created as components 
of the body’s general metabolic growth. In the mitochondrial 
respiratory chain, the free radical chain reactions are frequently 
created, liver assorted purpose oxidases, atmospheric pollutants, 
throughout xanthine oxidase activity and from transitional metal 
catalysts, xenobiotics and drugs. Under different situations such as 
lactation, fever, exercise, infection and fasting, the mobilization of 
adding substance of fat store can improve radical activity and and 
reduce harm[1,2]. Number of human disorders appeared currently 
can cause by free radicals or oxidative injury. Peroxidation of lipids 
can be initiated by oxygen-free radical, which in turn accelerates 
the glycation of protein, while change in the arrangement, function 
of collagen cellar and additional membranes due to inactivation 
of enzymesand plays a vital role in long-term diabetes[3,4]. 
Antioxidants are the substances which prevent our body from 

the hazards by the effect of free radicals. Antioxidants have been 
detected in a number of agricultural and food products as well 
as cereals, fruits, vegetables and oil seeds[5-7]. Antioxidants can 
scavenge free radicals by balancing their electrons. Hydroxyl radical 
(OH), superoxide radicals (O2-), and peroxyl radicals (ROO), have 
been linked with carcinogenesis and heart disease[8]. These are 
more and more being encouraged because they proceed straight on 
oxidative processes and may be a technique to stop diseases and 
health troubles linked to aging. Therefore, separation of antioxidant 
biomolecules is a steady search for antioxidative natural resources.
   Plants have been used as a source of medicine all over the world 
for more than 5 000 years old and are still carried on to occupy 
significant location and current system of medicines[9]. The 
traditional system of medicines using plants as a source has acquired 
superior impetus in the last two decades, as extreme use of synthetic 
drugs and antibiotics has been established to cause a number of side 
effects sometimes and is proved to be lethal.
   Scientists are interested in investigating medicinal plants which 
are usually used by public and derived from folklore or anecdotal 
information[10,11]. About 80% of the globe population believe 
on conventional medicines for their main health care which was 
estimated by the World Health Organization[12]. Herbal medicines 
have frequently been used in the shape of fruits and vegetables, and 
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the drugs or their extracts can cure the diseases and protect health[13].
   Currently, medicinal plants are a possible source of drugs or 
molecular models for new drugs. In present, vinblastine, irinotecan, 
topotecan, vincristine, taxanes etc. provided a lot of effective 
anticancer agents by various species[14]. Beside this, stomach aches, 
chills, lung and rheumatic diseases can be cured by the mixture 
of honey[15]. The perfume is manufactured from the extracted oil 
of the root and its smoking is used to cure flu and headaches[16]. 
Several wild food plants are also used for medicinal purposes[17-

19]. There is new attention on strong wild food plants as they have 
specific pharmacological effects[14,20-22]. Moreover, they can help to 
decrease risk from a variety of chronic and inflammatory conditions, 
certain types of cancers, diabetes, menopausal symptoms and age 
associated diseases and are also useful to households afflicted by 
HIV/AIDS among others[12,16,23].

2. Materials and methods

2.1. Collection of plant 

   Trigonella foenum-graecum (T. foenum-graecum) was collected 
from Khyber Pakhtonkhwa Pakistan during summer, in the month 
of June, 2014 and was identified by Assistant Prof. Riaz Hussain, 
Department of Botany GDC Serai Naurang. The parts of the plant 
were washed and dried at room temperature and were grinded 
mechanically for 1 mm mesh size. 

2.2. Preparation of plant extract

   About 200 g powder of T. foenum-graecum was extracted for 
600 mL methanol with the help of random shaking method. After 
7 to 10 days, the extract was filtered with the help of qualitative 
Whatman filter paper No. 1.

2.3. Antioxidant assay 

2.3.1. 1, 2-Dyphenyl-2-picrylhydrazyl (DPPH) radical 
scavenging activity 
   DPPH assay was conducted according to the method of Gyamfi 
et al. The experiment was conducted in duplicate test tubes with 
concentrations of 50, 100, 150, 200, 250, 500 and 1 000 μg/mL. 
Ascorbic acid concentration was used as reference. All the test 
tubes were labeled individually as extract, ascorbic acid and DPPH 
and shaken well and kept in incubator in dark at 25 °C for about 
30 min. By means of spectrophotometer, the absorbance was taken 
and calculated as 517 nm. The results were expressed as percentage 
inhibition.
Percentage inhibition = [(A1 – A 2)/A1] × 100
where A1 = the absorbance of DPPH (control), A2 = the absorbance 
in the presence of sample.

2.4. Cytotoxic assay (brine shrimp assay) 

   Stock solution of 15 mg/mL was prepared from methanolic 
extract. Additional dilution was made from this stock solution (10, 
50, 100, 150 and 200 μg/mL). About 2.8 g of sea salt was used in 
100 mL distilled water to prepare saline solution. In the dark, the 
egg compartment tray covered by aluminum foil was placed and 
completely aerated. Larvae hatching occurred after incubation of 
24 h under light at room temperature. Assay was done according 

to the procedure of Solis et al. and Potduang et al. to determine 
the inhibitory activity. About 50 μL of different concentrations of 
crude methanolic extracts (1 000, 500, 250, 200, 100 and 50 μg/mL) 
was taken and were repeated in triplicate. After incubation at room 
temperature for 24 h, the living brine shrimp was counted with the 
help of a hand magnifying lens and potassium dichromate was used as 
positive control.

2.4. Phytotoxic assay (Petri plate study)

   Phytotoxic study was conducted in Petri plates with filter paper 
using rice seeds. The Petri plates were used in duplicates, sprayed 
with the solution of 100 µg/mL and 1 000 µg/mL and labeled. Water 
solution was used for treating of control sample. The plates were 
kept in growth room for 3 days after this process. Hypocotyls/shoot 
and radical/root inhibition was measured with the help of ruler after 
3 days, with respect to the control and was averaged. Then, the plates 
were kept for 7 days and after 7 days, the length of hypocotyls/shoot 
and radical/root was measured and the mean value was taken.

3. Results 

3.1. DPPH free radical scavenging assay

   DPPH had strong potential to oxidize a range of compounds. So, 
it was extensively used for the judgment of in vitro antioxidant 
scavenging activities of medicinal plants. The percentage of 
scavenging activity of methanolic extract of T. foenum-graecum for 
free radicals of DPPH was shown in Figure 1. In this study, various 
concentrations of the methanolic extract of T. foenum-graecum 
were used. By the methanolic extract of T. foenum-graecum with 
increasing concentrations (50 μg/mL < 100 μg/mL < 150 μg/mL < 
200 μg/mL < 250 μg/mL < 1 000 μg/mL), the important scavenging 
activity was observed. Ascorbic acid was used as a reference 
compound and the consequence was acquired by a variety of 
concentration of ascorbic acid (50–1 000 μg/mL).
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Figure 1. Percentage scavenging activity of methanolic extract of T. 
foenum-graecum for free radicals of DPPH.

3.2. Cytotoxic assay of brine shrimp

   The cytotoxic assays were typically performed in pharmaceutical 
industry for screening/isolation of those natural bioactive 
compounds. These were used for the treatment of cancer by MTT, 
clonogenic and sulforhodamine B assays. In the cure of cancer, 
plants had a long history of use and herbal medicines had a 
fundamental function in the prevention and action of cancer[24,25]. 
The search for anticancer agents that could slow down cancer growth 
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was a significant aim for scientists.
   At a low concentration of methanolic extract of T. foenum-
graecum, the survival rate of brine shrimp was high and at a high 
concentration of methanolic extract of T. foenum-graecum, the death 
rate of brine shrimp was high, which indicated that the cytotoxic 
properties can be utilized for the treatment of tumors and cancer 
(Figure 2).

Figure 2. Cytotoxic effect of different concentrations of methanolic 
extract of T. foenum-greacum extract and ascorbic acid.
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3.3. Phytotoxic activity (Petri plate study)

   The samples of two different concentrations i.e 100 µg/mL and 
1 000 µg/mL of the T. foenum-greacum were used for the phytotoxic 
activity. The consequence obtained from the methanolic crude 
extract of the sample demonstrated that these samples inhibited 
the growth of hypocotyls and radicals of rice as compared to the 
control after 3 and 7 days (Figures 3 and 4). Methanolic extract of T. 
foenum-graecum significantly inhibited roots growth as compared to 
non-treated water (control) group as shown in Figures 5 and 6.

Figure 3. Growth of rice shoots in the presence and absence of different 
concentrations of T. foenum-greacum after 3 days of treatment.
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Figure 4. Growth of rice shoots in the presence and absence of different 
concentrations of T. foenum-greacum after 7 days of treatment.
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Figure 5. Growth of rice roots in the presence and absence of different 
concentrations of T. foenum-greacum after 3 days of treatment.
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Figure 6. Growth of rice roots in the presence and absence of different 
concentrations of T. foenum-greacum after 7 days of treatment.
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4. Discussion

4.1. Scavenging of free radicals

   Oxidation is an important process in living organisms for 
the production of energy. During normal metabolism, oxygen 
consumption and free radicals of enzymatic reaction are 
produced. These free radicals are beneficial in minute amount 
in growth regulation as well as in signal transduction. So, the 
data of our present study of methanolic extract of T. foenum-
graecum showed markedly scavenging of free radicals. The 
consequences have a similarity to that of Loo et al., which 
stated that dichloromethane extract has potent antioxidant 
activity of the pyroligeneous acid of Rhizophora apiculata, 
which were actually suitable to the existence of high phenolic 
content[26]. The antioxidant activity of T. foenum-graecum 
extract could be due to the bioactive compounds i.e phenolic 
and polyphenolic compounds which considerably decrease free 
radicals because of oxidative stress. Similarly, the outcome 
is strongly supported by the results of Cook and Samman, in 
which the medicinal plants have antioxidants activities because 
of the phenolic compounds[27].

4.2. Cytotoxic property

   Cytotoxic property of natural products is also linked to 
its anticancer potential[28,29]. During investigation 1 or 2, 
anticancer activities are joined and typically antitumor and 
cytotoxic activities go after each other[30]. In the current 
study of T. foenum-graecum, the standard concentrations of 
10 μg, 50 μg, 100 μg, 150 μg, 200 μg and 250 μg projected by 
McLaughlin and Rogers were used for testing the cytotoxic 
impact of plant extracts. The results show that at the four 
strengths, the methanolic plant extracts were comparatively 
deadly. Comparable outcomes were achieved with negative 
control. But the 100% lethality is formed by positive control 
(potassium dichromate). This indicates that at a normal 
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concentration planned by McLaughlin and Rogers, the extract 
was moderately poisonous[31].

4.3. Phytotoxic potential 

   The methanolic extract of T. foenum-graecum revealed 
significantly phytotixc inhibition of shoots and roots growth 
of rice in comparison with control (non-treated plants). The 
comparable outcome were shown by Kordali et al. that some 
necessary oils and phenolic compounds, which are extracted 
from Turkish Origanum acutidens are said to be completely 
inhibitors for the growth of seedling/hypocotyls and roots 
compared to the standard[32]. Another study, Javaid showed 
results from the water extract of Withania somnifera and Datura 
alba and the number of bioactive compounds are isolated which 
extremely repressed the development of roots and shoots of 
Rumex dentatus L. and during allelopathic screening, it is a 
highly competitive weed in wheat[33].
   In the present study, the phytochemical constituents of T. 
foenum-graecum extract showed that average cytotoxic and 
phytotoxic activity may be responsible for the potential activity. 
It is helpful against free radical mediated illness and also 
possible for treating cancer.
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