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Abstract:

The aim of this research was to look at the various biological potentials and
phytochemical components of Sng!am‘a. Utilizing FT-IR spectroscopy, different functional
groups were identified. Tests for total reducing power (TRP), total antioxidant capacity (TAC),
and DPPH were employed to assess the antioxidant qualities of a specific medicinal plant. The
antibacterial activity of five different strains of bacteria were assessed using the disc diffusion
method. Laboratory-cultured nauplii were killed in the brine shrimp lethality experiment to
assess the cytotoxic capability. Statistical software version 8.1 was utilized to conduct an
analysis of variance (ANOVA), with each experiment being repeated three times. In §. glauca,
ten distinct functional groups were found. TAC (SGM = 2007 AAE/g) and DPPH scavenging
capacity (ICso = 28.38 ug/mL) were noted in the methanol extract of S. glauca (SGM) as well as
the total reducing power (TRP) of 62.87 GAE/g was found in SGM. The antibacterial activity
was evaluated using several types of bacteria. The maximum zone of inhibition (MI) against P.
aeruginosa (ATCC) was End in SGC (12 = 1.0 mm mean value). The chloroform extract of §.
glauca (SGC) exhibited the highest cytotoxic potential, with an LCso of 31.12 pg/mL. The
present investigation examined the remarkable biological capabilities exhibit%by S. glauca.
Future research in therapeutic development could potentially be enhanced by the isolation and

characterization of these bioactive compounds through further research.

Keywords: Phytochemical, antioxidant, cytotoxic, phytotoxic, antibacterial, biopharmacological.

1. Introduction




Throughout history, medicinal plants have been utilized to cure diseases, improve health,
and foster wellbeing. The medicinal capabilities of the bioactive chemicals found in these plants
make them significant resources for both conventional and contemporary medicine. Plants play a
significant role in pharmaceutical research and development; around 25% of prescribed
medications worldwide are generated from them [Newman and Cragg 2020; Ali et al., 2023].
These systems acknowledge the benefits of using natural remedies as well as the holistic
approach to healthcare. There exists a vast array of medicinal %’lts, several species of which
have been investigated for their therapeutic use. For example, the World Health Organization
(WHO) estimates that over 80% of individuals in_developing countries get their basic medical
needs f’ conventional herbal therapy [Ansari et al., 2023, Heise et al., 2023; Noreen et al.,
2023]. The use of medicinal plants in contemporary healthcare has become more popular
recently. Numerous investigations are devoted to determining and evaluating the medicinal
potentials of different plants, which results in the identification of novel bioactive substances and
possible therapies [Abbasi et al., 2020; ljaz et al., 2024a]. Medical plants have significant
potential for enhancing world health and offering accessible and cheap therapies for a variety of
disorders as study into their advantages continues. Renala Khurd is an administrative division of
the Okara district of Punjab with a total area of 230299 acres. Okara District is located on the
Southern border of the Punjab, Pakistan [Board et al., 2010].

Setaria glauca (L), a fodder grass with rapid growth, may grow as tall as 1 m [Kalita et
al., 2013]. Plants are mature enough to generate seeds when they reach a height of 5 to 10 cm
[Langille et al., 2001]. S. glauca is a productive plant that is used to create herbal medicines.
Microcrystalline cellulose (MCC) may be made from §. glauca as well as several woody plants
by the process of acid hydrolysis. In the pharmaceutical sector, microcrystalline cellulose is a
drug delivery system. MCC and micro beads containing isoniazid, a TB antibacterial medication
known as Nydrazid, have been used to treat the disease. That was the first medication in its class
to get approval when intestinal fluid (artificial fluid used in therapeutic labs) was also present
[Kalita et al., 2013]. Yellow foxtail's vegetative tissues are used as food by animals, and several
species of birds eat its seed. In India, the grains of S. glauca are used in a variety of culinary
preparations, including boiling grain (anna), thin gruel (peja or ganji), porridge (sankati), and
unleavened bread (roti). In the Indian town of Jalaripalli, S. glauca grains are used to make six

different types of food [Kosma et al., 2004].




These systems acknowledge the benefits of using natural remedies as well as the holistic
approach to healthcare. There exists a vast array of medicinal plants, several species of which
have been investigated for their therapeutic use. For example, the WHO estimates that over 80%
of individuals in developing countries get their basic medical needs from conventional herbal
therapy.

Research has focused on the identification of bioactive compounds and investigation of in vitro
bioactivities of different Setaria glauca extracts [Tykhonovﬁ:t al., 2021; Ljaz et al., 2023,
2024b]. Overall, Setaria glauca exhibit medicinal potential, but further research is needed to
fully understand its therapeutic potential. Through in vitre experiments, this work attempts to
evaluate the possible biological activities of the bioactive chemicals found in S. glauca extracts
in addition to identifying and characterizing them. We intend to open up new avenues for
investigation into the therapeutic qualities of S. glauca and investigate its possible uses in the
pharmaceutical and healthcare sectors by clarifying its bioactive profile and bioactivities. We
hope that this study will shed light on the significance of traditional medicinal plants, such as §.
glauca for drug development and discovery, highlighting their potential as a source of new

therapeutic molecules.

2. Materials and Methods

2.1. 1. Collection of plants and preparation of plant extract

S. glauca (Acc. No. 130836) was gathered as an intact plant in the Renalag Khurd, district
of Okara, Punjab, Pakistan. The entire plant was harvested, thoroughly cleaned, shade-dried, and
milled into a fine powder. The extraction technique involved the use of 30 g/300 mL of both
polar (methanol) and nonpolar (chloroform). The ultimate blend was permitted to settle at
ambient temperature for a duration of seven days prior to undergoing filtration. Subsequently, it
was transferred into incubator shaker and agitated for a period of ten minutes at a speed of 200
rpm. The resulting filtrates were then stored at a temperature of 4 °C for future utilization,
following concentration through employment of an evaporator (R-200 Buchi, Switzerland). For

each plant extract, a 900 mL filtrate was obtained by repeating the entire process three times.




(9]
2 2. FTIR analysis

The Fourier Transform Infrared Spectroscopy (FTIR) was conducted using the Maitera
and Chukkol technique as described by Maitera et al. (2016). Plant specimens weighing 0.5
milligrams were positioned on the diamond area of the spectrophotometer. The absorption
spectra were produced utilizing wavenumbers ranging from 4000 to 400 cm™ [Maitera et al.,
2016].

2.3. Evaluation of Antioxidant analysis:
23.1. DPPH radical scavenging Assay

Each plant sample (20 uL) to be tested was mixed with 60 uL of DPPH reagent in
respective wells in order to attain the final volume of 200 yxL. Ascorbic acid wasﬁken as
positive control while DMSO was used as negative control. The reaction mixture waséncubated
for 30 minutes at 25 °C in dark and absorbance was recorded at 517 nm employing microplate

reader. DPPH free radical scavenging capability was calculated by formula below:

Absorbance of control -Absorbance of test sample

Percentage scavenging of samples =

100 (1)

Absorbance of control

2.3.2. Total Antioxidant Capacity Analysis

A 100 uL sample solution (of each plant) was mixed in 900 L of reagent solution (4

mM ammonium molybdate, 0.6 M sulfuric acid and 28 mM sodium phosphate). The resulting
mixture was incubated for 90 minutes at 95 °C and then ﬁixture was cooled at room
temperature. For the generation of calibration curves, wing concentrations of ascorbic acid
were employed, alongside 100 uL of D%O used the blank. The Total Antioxidant Capacity
(TAC) was quantified by representing it as milligrams of ascorbic acid equivalent per gram of
plant material. The data were illustrated as AAE by utilizing the calibration curve for ascorbic

acid (y =0.0001x + 0.3365) [Uchoaet al., 2015].

2.3.3. Total Reducing Power Analysis




After adding 200 ml of 0.2 M phosphate buffer and 100 ml of 1% potassium ferricyanide

solution, the mixture was incubated at 50 ° C for 20 minutes. After that, it was subjected to a
total reducir&power test. After adding 200 liters of trichloroacetic acid, the mixture was
centrifuged for 10 minutes at 3000 rpm. To acidify the reaction mixture, 150 mL of the
&oernatant layer was removed and combined with 50 mL of 0.1 mL sodium chloride solution.
The results were expressed as milligrams of ascorbic acid per gram of plant extract, with gallic
acid acting as the positive control [Ravisankar et al., 2014].
24. Antibacterial activity

Three bacterial strains (Klebsiella pneumoniae, Pseudomonas aeruginosa, and
Staphylococcus aureus) that are resistant to multiple drugs were effectively inhibited by the
antimicrobial activity. Additionally, five bacterial strains from theﬁmerican Type Culture
Collection (ATCC) were also susceptible to the antimicrobial agent: L. monocytogenes (ATCC
13932), E. coli (ATCC 25922) S. aureus (ATCC 66332593), S. enterica (ATCC 14028), and P.
aeruginosa (ATCC 27853). The Quaid-e-Azam University in Islamabad's Department of
Microbiology provided the bacterial strains. One liter of distilled water was added to the 28¢g
nutrient agar medium to bring its pH down to 6.5. Next, around 6 mm in diameter spherical discs
were created using Whatman's filter paper #1. The sterile atmosphere was preserved. Poured into
a Petri plate, the autoclaved medium was allowed to solidify. 1. The 5-liter sample solution and
the 2.5-liter reference medication were applied onto filter paper discs let it dried, and then placed
on petri plates contd&ing nutritional agar medium and bacterial inoculums. Each plate was then
put in an incubator at 37°C for a complete day. After the incubation peri(&the clear zones of
inhibition were precisely gauged using a Vernier caliper, and the minimum inhibitory
concentration (MIC) was determined by the broth microdilution technique [Moonmun et al.,

2017).

24 1. Minimum Inhibitory Concentration (MIC) and Activity Index (Al) Determination

The plant extract's minimum inhibitory concentration (MIC) was assessed across six

different dilutions (from 31.25 mg/mL to 1000 mg/mL) to evaluate its effectiveness against




fungi. In the case of bacteria, both MIC and Al were calculated. However, the activity index was

determined using the following formula:

The samplers inhibition zone

Activity index (IA) =

(2)

The standardss inhibition zone

2.5. Cytotoxicity assay

Artemia salina eggs were incubated in a divided hatching tray containing artificial
seawater. The hatching process involved using a solution consisting of 3.8 grams of sea salt
dissolved in one liter of distilled water. The incubation period lasted for one to two days,
resulting in the hatching of the eggs. Subsequently, 10 Nauplii were transferred into individual
glass vials containing dried plant material and 5 mL of seawater. The experimental setup
included a positive control group with nauplii, sea water, and vincristine sulfate in vials, as well
6 a negative control group with methanol, nauplii, and sea water. Following a 24-hour
incubation period, each vial's dead nauplii count was noted, and the LCso values were computed
using three experiment repeats. Next, the death rate was contrasted with that of the group under

positive control [Olowa et al., 2013].

No.of nauplii died
P 100

Percentage mortality = (3)

Total no.of nauplii taken
2.6. Phytotoxicity Assay

In order to accomplish this task, Petri plates that had been autoclaved were filled with
Whatman filter paper #1 (sterile filter paper). After the sample solution was poured and allowed
to evaporate, 5 mL of distilled water was added. Subsequently, the plates were sterilized for 50—
60 seconds in a 1% merc&/ chloride solution, and 15-20 radish seeds were placed and covered
with parafilm. The Petri plates were then put in an incubator at 25°C. After a period of 5 days,
the percentage of germinated seeds was determined, and then root length was carefully
documented. Following the repetition of the experiment three times, calculations were carried

out [Ramalakshmi et al., 2013].




3. Results

Antioxidants, DPPH radical scavenging, TRP, TAC, antibacterial activity, cytotoxicity,
and phytotoxicity of S. glauca were tested at six different dilutions. Both methanol and
chloroform extracts were employed, with dilutions 1000 ,ugf’& to 31.25 pg/mL. The degrees of
significance were indicated by A-N, A-L, A-G, and A-G at P < 0.05 (LSD). The data were
expressed as mean = SD (n = 3). Asterisks denoted significant differences (p<0.05%*, p<0.01%*%*,
P<0.001*%**) while NS represented non-significant (p<0.05). The degree of freedom was

represented by df. SGM: §. glauca methanol extract; SGC: S. glauca chloroform extract.

3.1. FTIR Spectroscopy

The_functional groups in SGM include O-H bonﬁs (alcohols, phenols), =C-H stretches
(alkenes), C-H stretches (alkanes),é—H bend (alkanes), N-H bends (1* amines), C=0 stretches
(aldehydes, saturated aliphatic), C-Br stretches (alkyl halides), C-N stretches (aliphatic amines),
and =C-H bend (alkenes) (Fig 1 A). The resultsgf the SGC investigation revealed the indication
of functional groups with the following names: C—H bend (alkanes), C—H stretch (alkanes), C-H
rock (alkanes), C—H stretch (alkyl halides), C-N stretch (aliphatic amines), and C=0 stretch
(saturated aliphatic, aldehydes) (Fig 1 B).
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Fig 1. FTIR study of S. glauca (SGM) methanol extract and S. glauca (SGC) chloroform extract.




3.2. Antioxidant Assays

The capacity of plants to scavenge ROS is part of their antioxidant potential. Plants have
a built-in antioxidant capacity to scavenge ROS and shield cells from harm; otherwise, ROS
would destroy cell function. Taking into account the above mentioneddlformation, an
antioxidant study using the DPPH test, TAC, and TRP was conducted to determine the

antioxidant capacity of S. glauca.

3.3. DPPH radical scavenging assay

The ICso value of 28.38 + 0.52 pg/mL is the smallest in SGM. SGC, on the other hand,

displayed the highest ICso value of 48.58 + 2.10 yg/mL, with a % DPPH scavenging activity
ranging from 38.73 + 1.20 ug/mL to 92.04 + 0.06 pzg/mL (Fig 2). As a reference, ascorbic acid
showed a substantial ICso value of 24.78 + 1.13 yg/mL (Table 1).
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Fig 2. S. glauca methanol and chloroform extracts' capacity to scavenge DPPH radicals at

different dilutions.




Table 1: The ICso (#g/mL) of S. glauca in the DPPH radical scavenging test.

Sr.No. Plant Samples ICso (pg/mL)
1 SGM 28.39 +0.52°
2 SGC 48.58 +£2.108
3 Ascorbic acid 2478 + 1.13E

34. J.ra{ Antioxidant Capacity (TAC) Analysis

The TAC of S. glauca was assessed by analyzing its methanol and chloroform extracts at
six varying concentrations (1000 xg/mL to 31.25 ug/mL). Additionally, the TAC of each plant
sample was determined by measuring the amount of ascorbic acid equivalent (mg/g) using the
phosphomolybdate test (Fig 3). The results indicated that SGC had the highest TAC value (16.11
+0.94 AAE/g to 85.95 + 3.04 AAE/g), while SGM's methanol extract had the lowest value (20.7
+0.5 AAE/g to 82.03 +3.79 AAE/g).
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Fig 3. 1. Different dilutions were used to analyze the total antioxidant capacity of methanol and

chloroform extracts of S. glauca.

3.5. Total Reducing Power (TRP) Analysis




Six different dilutions were prepared foraoth chloroform and methanol extracts, with
concentrations 1000 pg/mL to 3125 ug/mL, the total reducing power of S. glauca was
evaluated. An increase in extract absorbance suggested a greater capacity to reduce ferric iron.
SGM revealed 62.87 + 0.73 GAE/g to 40 £ 0.59 GAE/g decreasing potential, while SGC
represented 52.69 + 2.68 GAE/g to 24.30 + 0.61 GAE/g TRP values. It was noted that S. glauca

extracts produced substantial effects (Fig. 4).
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Fig 4. The TRP of different dilutions of methanol and chloroform extracts of S. glauca was

determined.

3.6. Antibacterial Activity

The method of disc diffusion was employed to assess the antibacterial potential of S.
glauca at five different concentrations (1000-62.5 pg/mL) for both chloroform and methanol
gra{:ts. Plant extracts were tested against one MDR strain (K. pneumoniae) and four ATCC
strains (S. aureus, L. monocytogenes, E. coli, and P. aeruginosa). The findings showed that, in

relation to every bacterial strain, every plant extract demonstrated resistance with varying




degrees of inhibition (Fig 5). On the other hand, oxytetracycline demonstrated ZOI against E.
coli, K. preumoniae (MDR), and L. monocytogenes of 20 mm, 24 mm, and 24 mm were the
mean values respectively. Extracts with a zone of inhibition between 20 and 25 mm exhibited a
minimu&inhibitory concentration of 10 pgg/mL; similarly, extracts with a ZOI betwe%lS and
20 mm showed a MIC of 50 ug/mL, and extracts with a ZOI between 10 and 15 mm showed a
MIC of 50 gg/mL. The highest ZOI (13.33 + 0.57 mm mean value) against K. pneumoniae
(MDR) was seen in the methanol extract of S. glauca, whereas the inhibition zone (mean value)
against S. aureus was 11.33 + 1.15 mm. SGM demonstrated a ZOI of 10.33 + 1.15 mm against L.
monocytogenes, however the lowest ZOI (rﬁn value) of 8.66 + 0.5 mm was seen against P.
aeruginosa. When SGC was used against P. aeruginosa, the highest zone of inhibition was
found to be 12 + 1.0 the mean value. The results of SGC analysis showed that the ZOI against P.
aeruginosa was 12.66 + 0.56, while the ZOI against §. aureus was 12 + 1 mean value. The ZOI
against E. coli was 11.33 £ 0.57 mm, and the ZOI against K. preumoniae was 10.33 £ 0.57 mm.
SGC produced the smallest zone of inhibition (ZOI) at 8.66 + 0.5 mm (mean value) for P.
aeruginosa. On the other hand, oxytetracycline, utilized as a positive control, exhibited a
maximum ZOI of 36 mm (mean value) for S. aureus and 26 lan (mean value) for P. aeruginosa.
Oxytetracycline was compared to a regular medication as its positive control, while DMSO used
as the negative control with no zone of inhibition observed. The minimum inhibitory

concentration (MIC) of each plant extract was determined in comparison to five bacterial strains

(Table 2).

Table 2: The MIC of S. glauca against five different bacterial strains.

SGM SGC Oxytetracycline
Sr.No. Bacterial Strains MIC MIC MIC
(ng/mL) (ng/mL) (pg/mL)
1 L. monocytogenes (ATCC) 50 - 25

2 S. aureus (ATCC) 50 50 10




3 E. coli (ATCC) 50 50 25
4 K. pneumoniae (MDR) 50 50 50

5 P._aeruginosa (ATCC) - 50 50

Key: S. glauca methanol extract; SGC: S. glauca chloroform extract; ATCC: American type

culture collection; MDR: Multi drug resistant: MIC: Minimum inhibitory concentration.
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Fig 5. S. glauca extracts in methanol and chloroform have antibacterial activity at different

dilutions, along with standard (oxytetracycline).

3.7. Cytotoxicity Assay

The lethality experiment with brine shrimp was employed to assess the cytotoxicity of
plant extracts. There were six different S. glauca dilutions employed, 1000 pg/mL to 31.25
pug/mL (Fig. 6). The effects demonstrated a strong correlation between plant extracts' cytotoxic
potency and dilutions. Additionally, the tested samples' LCso values were computed (Table 3).

With the lowest LCso value of 31.12 + 1.43 pg/mL among the four plant extracts, SGC produced




the best results (Fig. 6), followed by SGM at 5340 + 0.80 ug/mL. The cytotoxic potential of

chloroform extract is greater than that of polar solvents. Vincristine sulphate was employed as a

positive control at 0.64 + 0.04 pg/mL.

% Mortality

Concentration (xg/mL)

Fig 6. Cytotoxicity of S. glauca extracts in methanol and chloroform at different dilutions.

Table 3: The cytotoxicity test results for S. glauca's LCso (g/mL) values.

Sr.No. Plant Samples LCsp (ug/mL)
3 SGM 53.40 + 0.80*
4 SGC 31.12+ 143"

5 Vincristine sulphate 0.64 +0.04¢




3.8. Phytotoxicity Assay

Allelopathy, also known as phytotoxicity, is the inhibition of growth and development
caused by various toxins released by neighboring plants. In the raﬁ‘;h seed germination study,
the phytotoxic effects of S. glauca were assessed at three varied concentrations: 1000 pxg/mL,
100 ,ugf’mhand 10 pg/mL. After a 5-day incubation period, the current study measured the
minimum percentage of germination in the seeds and the minimum length of the roots. When
compared to other extracts, it was found that SGM produced the greatest outcomes by decreasing
both the percentage of seed germination and the length of the roots (Fig 7A). Additionally,
SGC's phytotoxicity was assessed, with notable outcomes. As a control, water demonstrated the

highest percentage of seed germination as well as the longest root lengths (Fig 7B).
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Fig 7. Phytotoxic effect of methanol and chloroform extracts of §. glauca on the percentage

germination of radish seeds at different dilutions.

4, Discussion




The objective of the present investigation was to report on the various therapeutic
potential of S. glauca. As far as we know, this is the first analysis of S. glauca's biological
activities, including cytotoxicity, phytotoxicity, and antibacterial activity, as well as antioxidant
tests (DPPH, TAC, TRP, and FTIR). Phytochemical study of §. glauca revealed the TPC of
89.17 £ 0.53 mg GAE/mg in methanol extract and minimum in chlor%rm extract 152.41 + 1.70
GAE mg/g. Previously authors [Goudar et al., 2016; Chandrasekara et al., 2012; Butnariu et al.,
2012; Sharma et al., 2013] stated the TPC in plants of same genus Setaria (S. italica, S. viridis
and S. italica) and results are in line with the findings i.e. TPC = 57.17 + 0.78 mg GAE/100 in
aqueous extract. In present work, the TFC revealed by §. glauca was maximum in chloroform
extract (25.70 £ 1.63 QE mg/g) and mini&lm in methanol extract (13.61 + 1.60 QE mg/g).
These findings are also correlated with the work of Sharma et al. [Sharma et al., 2015]
mentioning that the TFC values ranged from 28.1 + 0.19 mg RU/g in §. italica. Hence it can be
concluded that the selected plants with significant phenolic and flavonoid contents which
contribute to different biological purposes. The idea that a large proportion of bioactive
chemicals are present in plants is supported by FTIR spectroscopy. Plants have a variety of
phytochemical classes, as demonstrated by the functional groups that were recognized lﬁlg the
FTIR analysis. The S. glauca extracts were also found to include the functional groups C-H, N-
H,C-N,=C-H, C=0, O-H, and -C-Br in the current investigation. Similar reports [Stroescu et al.,
2013; Ash[-okkumar et al., 2014; Nagarajan et al., 2017] are available in literature in which
authors reported different functional groups in some medicinal plants.

Methanol extracts shown considerable promise for DPPH antioxidant action. Our results
show that S. glauca methanol extract has a greater potential for antioxidants, with an 1Cso value
of 2838 £+ 0.52 ug/mL. Suma and Urooj described similar outcomes [Suma et al., 2012]
mentioning that the §. italica methanol extract showed significant DPPH radical scavenging
potential as compared to other solvents (chloroform and ethanol). Our findings correlate with the
findings of Amadou et al. [Amadou et al., 2013] and Sharma et al. [Sharma et al., 2015]
indicating the percentage free radical scavenging activity (62.45 % to 90.54 % to 85.28 + 2.06
mg/mL) of §. italica aqueous extract. In this investigation, the chloroform extract of §. glauca
with an ICso of 48.58 +2.10 g/mL demonstrated strong DPPH free radical scavenging capacity.
Plants with minimum ICso values are the potential target for the synthesisd)f antioxidant

medications, and they have a significant impect in the pharmaceutical sector. The antioxidant




capacity of each selected plant extract was assessed using the TAC (phosphomolybdenum test).
In the present study, the highest TAC value of §. glauca was found in its chloroform extract,
which was 85.95 + 3.04 mg AAE/g. Its methanol extract had a TAC value of 82.03 + 3 79 mg
AAE/g. Previously, Asharani et al. [Asharani et al., 2010] observed the TAC of S. italica ranged
from 5.7 mM TE/g to 4.4 mM TE/g which has been correlated in the present study.

One method for measuring antioxidants is the FRAP test. Antioxidant capacity and
reducing power of a plant are connected [Dorman et al., 2003]. and the stronger the antioxidant
activity, the higher the reducing power [Guo et al., 2016]. S. glauca methanol extract depicted
maximum TRP value of 39.58 + 0.26 GAE mg/g. Our findings also correlate with the work of
Suma and Urooj [Suma et al., 2012] describing that the methanol extracts revealed maximum
TRP in §. italica. In the current study, non-polar solvent extracts also showed remarkable
antioxidant potential. Therefore, it is possible that certain plant extracts might be employed in the
food industry as antioxidants and in the pharmaceutical industry to treat a variety of illnesses.
The available data also demonstrated that, when it came to main antibacterial activity against
five different bacterial strains, the methanol extracts outperformed the other extract. In a separate
investigation, the methanol extract of S. glauca shown the highest ZOI (13.33 mm) against K.
pneumoniae, while the chloroform extract had noteworthy efficacy against several types of
bacteria. Our findings are parallel to the report of Peksel et al. [Peksel et al., 2006] in which
author mentioned that S. italica exhibited strong antibacterial potential against E. coli (1627 +
0.34 mm) and S. aureus (14.17 £ 042 mm).

Cytotoxi&y is one of the in vitro biological screening methods employed to assess
extracts during the drug-discovery process. We confirmed the presence of both anticancer and
pesticidal chemicals using the brine shrimp mortality assay. The chloroform extract of S. glauca
showed a minimum LCso value of 31.12 £ 143 gg/mL in the current investigation. §. glauca
methanol extract produced impressive LCso values with excellent lethality potential, suggesting
that the chosen plant can be utilized to create anticancer medications. The genuine approach to
identifying the bioactive chemicals found in plants is the brine shrimp lethality evaluation [Ullah
et al., 2013]. Plants exhibit allelopathic capabilities owing to the existence of distinct
biochemicals known as allelochemicals. These allelochemicals exert a wide range of impacts on
organisms, affecting their ability to germinate, survive, grow, and reproduce through a multitude

of mechanisms [Latif, et al., 2016]. The phytotoxic potential of specific plants was assessed




using the radish seed assay. The methanol extracts exhibited the shortest root length and the
highest percentage of seed inhibition, followed by the chloroform extracts, as indicated by the
findings. The toxicity level of medicinal plants was found to escalate with increasing
concentration [Gilani et al., 2010]. Based on the correlation found in the recent study, it was
observed thaﬁ:e methanol extracts of S. glauca showed the lowest level of inhibition on seed
germination at a concentration of 10 gzg/mL. However, as the concentration increased from 10
pg/mL to 1000 ug/mL, the toxicity of these plants completely prevented seed germination. This
suggests that plants with strong allelopathic potential could be utilized as a viable strategy for

biological weed management [Mahajan et al., 2013].

4.1. Statistics

The experiments were carried out three times, and the mean + standard deviation was
calculated using Microsoft Excel version 2016. ANOV A was employed in Statistical version 8.1
to assess the ggsults of the antioxidant analysis, biological evaluation, and phytochemical
analysis. LSD was used to determine the significant level. The LCso value was calculated using

the Finney, 1952 Probit analysis tool, while the ICso value was estimated using Graph Prism

version 5.01.

5. Conclusion

The ability of S. galuca, a plant well-known for its therapeutic characteristics, to cure a wide
range of illnesses has long been appreciated. Strong bioactive compounds that have beneficial
therapeutic properties are suggested by the traditional folk medical usage of S. galuca. The
phytochemical and biological characteristics of S. galuca was not well explored priviously,
despite its popularity in traditional medicine. In current study the biological and phytochemical
potential of methanol as well as chloroform extracts of §. galuca have been documented.
Research is being done on the phytochemicals that have been taken out of these medicinal plants
because they have been used as a source for already commercialized drugs. The findings from
antioxidant tests conducted on S. galuca extracts indicate that the Chloroform extract of §.
galuca shows promising potential in mitigating oxidative stress and can be consequently used as

a potential target for the innocuous production of natural medicines in pharmaceutical industry.




The FTIR analysis revealed the presence of several classes of phytochemicals which are

responsiblaor their phytochemical and biological activities. Chloroform extract of S. galuca

exhibited significant antioxidant potential as well as cytotoxic potential. The present research

indicates that antioxidant, antibacterial, cytotoxic, and phytotoxic tests provide scientific

foundations and explore various aspects of medicinal plants that are crucial in defense

mechanisms and can combat pathogens effectively. Overall, Setaria glauca exhibit medicinal

potential, but further research is needed to fully understand its therapeutic potential.
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