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SUMMARY

Egyptian wild medicinal plants are Nicotiana glauca R.C., Solanum incanum L., and Withania somnifera
L. The phytochemicals, antibacterial activity, and cytotoxicity of each species' 1%, 3%, and 5%
aqueous extracts attained scrutiny. Five fungal and five bacterial species (Aspergillus niger, A. flavus,
A. terreus, Alternaria alternata, and Rhizoctonia solani) trials used the antimicrobial activity, agar well
diffusion method. The Vicia faba assay showed the cytotoxicity of these plants at varied doses. N.
glauca had 1.65% tannins and the most antioxidant activity at 0.32 mg/ml. N. glauca had a superior
antifungal activity against A. niger, A. terreus, R. solani, B. cereus, P. aeruginosa, and R.
solanacearum. At 1%, 3%, and 5% aqueous extracts, W. somnifera has the largest chromosomal
aberrations, 22.97%, 25.46%, and 40.93%, respectively. In anaphase and telophase, cytotoxicity
causes interphase micronucleus, stickiness, disrupted metaphase, lagging, bridge, and diagonal
abnormalities. For reducing the pharmaceutical cytotoxicity, this study provided information on wild
medicinal plants, revealing N. glauca with the greatest phytochemicals, antioxidants, and antibacterial
activity with minimum cytotoxicity and abnormalities. Hence, its use can be safe for therapeutic
dosages.
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Key findings: Nicotiana glauca, Solanum incanum, and Withania somnifera are Egyptian wild
medicinal herbs with high antioxidant secondary metabolites. N. glauca had the most phytochemicals,
antioxidant, and antibacterial activity but the lowest cytotoxic effect and abnormality percentage. The
findings suggest using N. glauca aqueous extracts at 1%, 3%, or 5% for specific medical disorders.

INTRODUCTION

Ancient healing and modern pharmaceutical

development depend on medicinal plants
(Mengistu et al., 2010). About 800 plant
species treat 300 physiological and

psychological disorders (Sbhatu and Abraha,
2020). Low-toxicity bioactive natural medicines
offer therapeutic promise. Plants are rich in
phytochemicals and physiologically active
substances with pharmacological properties
used in traditional medicine for millennia
(Nadeem et al., 2022). Medical plants contain
saponins, flavonoids, tannins, alkaloids,
essential oils, and compounds (Prabhavathi et
al., 2016). Plants employ phytochemicals to
adapt and combat viruses and pests. Many
medicinal plants have fascinating
pharmacological properties and
phytoconstituents that may generate safer
disease-treating chemicals (Nabi et al., 2022).
Pharmacological research increasingly requires
medicinal plant bioactive molecule screening
(Sorrenti et al., 2022). Solanaceae bioactive
substances with antibacterial, anticancer, and
antioxidant properties can treat numerous
diseases (Eissa et al., 2023). Solanaceae
produces antimicrobial peptides, flavonoids,
glycosides, alkaloids, lignans, steroids, sugars,
simple phenols, and terpenoids (Ghatak et al.,
2017). The Solanaceae family is antioxidant,
anti-inflammatory, antibacterial, and
anticancer. The Solanaceae family comprises
medicinal plants, such as Solanum, Atropa,
Nicotiana, and Withania. Solanaceae contains
80 genera and 3,000 species—the Solanum
family includes 1,500 species (Gebhardt,
2016).

Economically important Solanum has
50% of the family's species. Solanum, the
biggest Solanaceae genus, comprises 1250-
1700 species. Herbal medicine employs
Solanum extensively. Solasodine is
antioxidant, anticancer, neuroprotective, and
hepatoprotective (Deshmukh et al.,, 2023).
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Solanum incanum phytochemistry revealed
alkaloids, flavonoids, saponins, terpenoids,
glycosides, and steroids (Sbhatu and Abraha,
2020). S. incanum  produces tannins,
flavonoids, phenols, saponins, alkaloids,
glycosides, steroids, and terpenoids.
Microorganisms' antibiotic resistance is a global
health issue. S. incanum inhibits E. coli, S.
pyogenes, S. aureus, and P. aeruginosa.
Foreign plants may be exotic, introduced, or
non-native (Ahmed et al., 2020).

Nicotiana glauca, or tree tobacco, is an
invasive plant spreading fast in Egypt, Saudi
Arabia, Croatia, Mexico, the US, South Africa,
Morocco, Namibia, and Australia. The 76
Nicotiana species are predominantly from
North and South America and Australia.
Nicotiana tabacum L. emerged as the principal
tobacco leaf and product source (Drapal et al.,
2022). Anatabine, anabasine, and nicotine are
present in N. glauca tissues. Anabasine, an
alkaloid like nicotine, is harmful and
widespread. Secondary metabolites of N.
glauca are antibacterial, antiviral, anti-
inflammatory, antiallergic, antiasthma,
antimalarial, cytotoxic, and anticancer, and
may cure neurological illnesses. Traditional
healers utilize N. glauca preparations for
antibacterial, antifungal, antiviral, anti-
inflammatory, and cytotoxic effects. N. glauca
plants are also attractive decorations. The
leaves' high larvicidal indolic alkaloids make it
a promising bioinsecticide (Al-Harbi et al.,
2021).

Withania somnifera is a Solanaceae
medicinal plant ashwagandha (Kumar et al.,
2023). The alkaloid content makes W.
Somnifera a safe dietary supplement.
Egyptians, Djiboutians, and Ethiopians treat
Alzheimer's, malaria, and bronchitis with W.
somnifera and other plants. W. somnifera
phytochemical analysis contains alkaloids,
saponins, tannins, sugars, steroidal lactones,
phenols, flavonoids, somniferine,
somniferinine, withanine, withanolides, and
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withananine. The main phytochemicals are
withanolides and steroidal lactones. W.
somnifera kills tumor cells but not healthy
human cells. W. somnifera is anti-tumoral,
cytotoxic, genotoxic, antibacterial, antifungal,
antiangiogenic, anti-depressive, and anti-
metastatic. W. somnifera leaf can treat
microbial diseases due to its antibacterial
capabilities. Antioxidant-rich W. somnifera
roots treat immune systems, infertility, and
cardiovascular illnesses according to their
highest antioxidant activity (Kelm et al., 2020).
This study examined the following: 1) the Over a burning flame, a silica crucible
primary constituents and phytochemical containing 3 g powder from each studied plant
analysis for three Solanaceae species acquired heating. The charred material’s
(Nicotiana glauca, Solanum incanum, and heating between 600 and 500 °C took 6 h in a
Withania somnifera), 2) antioxidant activity of muffle furnace. After cooling, its weight
these wild medicinal plants, 3) the obtained on ash-free filter paper.

antimicrobial potential of aqueous extracts of
these plants against different fungal and
bacterial species, and 4) the cytotoxic effect of
the plant aqueous extract using the
chromosomal aberration assay.

life forms, and habitat types are available in
Table 1.

Phytochemical analyses

Drying and grinding to powder of shoot
systems from the studied wild medicinal plants
ensued. About 10 g from each plant sustained
phytochemical analysis, as follows:

Total ash

Crude fiber

Powder from each sample’s digestion had
H,S0,4 and NaOH, then continued its burning in
a muffle furnace at 550 °C for 4 h to extract
the crude fiber.
MATERIALS AND METHODS

Total lipids
Plant materials
For 16 h, extracting 10 g of powder from each
sample wused a Soxhlet apparatus and
petroleum ether (b.p. 60 °C-80 °C), with each
extract dried by evaporating it over anhydrous
Na,S04. The lipid content determination

Three species from the family Solanaceae
(Nicotiana glauca, Solanum incanum, and
Withania somnifera), collected from their
natural habitats, received identification by Prof.

Ibrahim A. Mashaly, Professor of Plant Flora
and Ecology, Botany Department, Faculty of
Science, Mansoura University. The locations,

resulted from drying the residue at 80 °C for
ten minutes, letting it cool, and then weighing
it (Soliman et al., 2022).

Table 1. Location and habitat type of the selected wild plants collected from Egypt.

Location (GPS) Data

Taxon Family District Governorate Life span Life form Habitat Latitude Longitude

type

(N) (E)

Nicotiana Solanaceae  Burg El- Alexandria Perennial Phanerophyte Road side 30°59’30.85”  29°43'14.22”
glauca R.C. Arab
Graham
Solanum Solanaceae  Burg El- Alexandria Perennial Chamaephyte Barley fields 30°55’0” 29°32'0"
incanum L. Arab
Withania Solanaceae  Mansoura EL-Dakahlia Perennial Chamaephyte Cultivated 31°02’10.93” 31°22'50.48”
somnifera land

L.
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Total protein

The protein content derivative came from
measuring the nitrogen content of each sample
using the micro-Kjeldahl method.

Total carbohydrates

The powder from around 0.2 g per sample
reached hydrolysis with 5 cm? of HCI (2.5 N) in
a boiling water bath for 3 h and then cooled at
room temperature. After adding Na,COs to the
mixture and waiting for the ebullition to stop,
the volume increased to 100 cm?, continued
centrifugation to separate the supernatant. The
supernatant’s cooking in a boiling water bath
contained 4 cm? of anthrone reagent for 8 min,
with the color displaying green to dark green at
630 nm.

Total phenols

The Folin Ciocalteu (FC) technique helped
quantify total phenols in peel crude extracts.
The Sigma gallic acid (GA, 5%) developed the
curve. Diluting extracts to 10 | occurred upon
pouring into test tubes. Then, adding 0.5 ml of
FC reagent had 4 min allowed to pass. After
incubating each sample for 2 h at room
temperature in the dark with 1 mL of Na,COs3
(7.5%, W/V), the measured absorbance was at
760 nm (Abd-Ellatif et al., 2022).

Total flavonoids

Total flavonoid measurement used the AICl;
colorimetry. After 5 min at room temperature,
adding 10 ml of each extract to 100 ml of 5%
sodium nitrite (W/V) continued. Next, 1 ml of
sodium hydroxide NaOH (1M) and enough
distilled water to reach 5 ml ensued after 5 min
incubation with 100 ml of AICI; (10%, W/V).
After mixing well for 15 min, the recorded
absorbance was at 510 nm against a blank.
The total flavonoid concentration measured
was in CE (BOH Chemicals Ltd., Poole,
England) per ml of crude extract.
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Total alkaloids

At room temperature, 1 g of the material bore
4 h exposure to 50 mL of 10% acetic acid in
ethanol.  Filtered material concentration
resulted from a water bath. Slowly pouring
ammonium hydroxide over the extracted
mixture precipitated it. After settling the
solution, the residue washing used diluted
ammonium hydroxide, then filtered and dried
to constant weight.

Saponins content

Each 20 g of powder added to a pot of 20%
watered-down ethanol reached cooking for 4 h
while stirring. Filtered over a 90 °C water bath
helped reduce the mixture to 40 ml. After
adding 1 ml of concentrate to the separator
funnel, 2 ml of diethyl ether incorporation
continued stirring vigorously. Following water
separation, adding 4 ml of n-butanol proceeded
washing twice with 2 ml of 5% aqueous
sodium chloride solution. A water bath heated
the residual solution. After evaporation, the
samples were oven-dried to a uniform weight
to assess saponin concentration.

Tannins content

A vanillin-hydrochloride test determined tannin
levels. Values for the extracted plant samples'
tannin contents had expressions as grams of
tannic acid equivalents per one hundred grams
of dry plant. Tannin content determination had
the data fitted to a standard curve constructed
from tannic acid (y = 0.0009x; r’= 0.955).

Terpenoids

About 0.5 g of the extract combined with about
2 mL of CHCI; had a thin layer of concentrated
H,SO,4 (about 3 mL) added. The presence of
terpenoids is indicative of a characteristic red
color.
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Steroids

A few drops of Ac,O addition to the filtrate
ensued after treating the extract with CHClIs.
Then, boiling and cooling the solution
confirmed the existence of phytosterols; at this
point, a brown ring forms at the junction.

Antioxidant activity: Free-radical
scavenging activity using DPPH assay

The extracts' ability to remove the "stable" free
radical 2,2-diphenyl-1-picrylhydrazyl (DPPH)
technique had the DPPH (0.3 mm) in ethanol
combined with 2.0 ml test materials. The
reaction mixture remained at room
temperature in a dark room for 30 min. At 517
nm, a Perkin Elmer Lambda 265
spectrophotometer assessed the color change
from deep violet to pale yellow. The decline in
absorbance measured free radical removal,
which helped calculate antioxidant activity, as
shown in the following equation:

DPPH scavenging capacity (%) =
(A control-4 sample) + 100

A control

Where, A control represents the absorbance of
the control and A sample is the absorbance of
the test sample.

Antimicrobial activity

The antibacterial activity of the studied wild
plants (5 g crude extracts in 100 ml H,0)
employed well diffusion. The assay used five
strains of fungi (Aspergillus niger, A. flavus, A.
terreus, Alternaria alternata, and Rhizoctonia
solani) and five bacterial species (Bacillus
subtilis,B. cereus, Pseudomonas aeruginosa,
Ralstonia solanacearum, and Micrococcus
luteus), evenly dispersed across the Mueller
Hinton agar (MHA) and broth (Difco
Laboratories, Detroit, USA) for growth.
Similarly, fungal cultures on potato dextrose
agar (PDA) continued at 27 °C for seven days.
One hundred microliters of each plant extract
continued placement in Petri dishes. The
control antibiotics used were tetracycline as
standard. The studies in triplicate reached
incubation at 37 °C for 24 h for bacterial
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strains and 25 °C for 48 h for fungal
pathogens. Clear inhibition zones surrounding
wells suggested antibacterial action. The
inhibitory zone diameter (mm) of crudes and
antibiotics was compared (Soliman et al.,
2022, 2023).

Chromosome aberration assay

The National Gene Bank, Ministry of
Agriculture, and Land Reclamation provided the
Vicia faba L. (Misr 1) seeds. The seeds
germinated in Petri plates between two layers
of cotton after submerging in distilled water at
26 °C for 24 h until roots measured 1.5-2.0
cm in length. Vicia faba seeds treatment
comprised three concentrations (1%, 3%, and
5%) from each aqueous wild plant extract and
then storing V. faba root tips in a refrigerator
for at least 48 h after being fixed in a glacial
acetic acid/ethanol with the ratio of 1:3
(Carney's solution). Hydrolysis continued in 1N
HCI at 60 °C for 6-8 min, followed by a 5-min
wash in distilled water. Then, preparing a slide
had the root tips rinsed in water and staining
them with aceto-orcein stain (Soliman et al.,
2023) for 2-4 h. One drop of 45% acetic acid
on a clean slide received the darkly stained
root tips squished under a covered glass to
disperse the cells. Recording normal and
abnormal cells at various mitotic phases
engaged an electric microscope (Olympus CX
40). Mitotic index (MI), phase index (PI), and
total abnormality percentage served to assess
cytotoxicity across cell-cycle phases.

Statistical analysis

The study used means * standard deviations
(SD) to show the data. The Statistical Package
for Social Sciences (SPSS) 16 helped probe the
data, with the analysis of variance (ANOVA)
reviewing the data (IBM SPSS Statistics,
Chicago, IL, USA). Duncan's test revealed how
different methods stacked against each other.
Statistical differences were significant at the p
< 0.05 level. T-tests statistically analyzed
estimates of the difference between varying
concentrations from each sample and the
control for cytotoxicity assay using V. faba test
plants (Soliman et al., 2017).
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Figure 1. A: Primary constituents; B & C: showing different phytochemical parameter; D: Antioxidant
activity using radical scavenging activity (IC50) for the studied wild medicinal plants. Different letters
indicate significant differences between different treatments at P < 0.05.

RESULTS

Primary constituents and photochemical
analysis

Figure 1A shows the primary ingredients. W.

somnifera had the highest crude fiber
concentration at 6.84%, followed by S.
incanum at 4.47%. The highest total

carbohydrate concentration was 6.58% in N.
glauca and 4.51% in W. somnifera. The
greatest soluble and insoluble carbohydrate
concentrations were 9.76% and 10.87%,
respectively, in N. glauca. Total protein content
was highest in N. glauca (26.03%) and S.
incanum (22.42%). N. glauca had the most
significant total lipid content at 2.98%, and W.
somnifera had the Ilowest at 2.02%. W.
somnifera had the maximum total ash content
at 13.91%, while S. incanum had the lowest at
9.93%.

Figure 1B showed that N. glauca had
the highest total phenolic and total flavonoids
at 252.98 mg GAE/g DW and 80.65 mgQE/g
DW, respectively, and W. somnifera had the
lowest at 140.59 mg GAE/g DW and 26.19
mgQE/g DW, respectively. Total alkaloids were

1557

highest in S. incanum (30.43%) and lowest in
N. glauca (4.54%).

The examined medicinal plants'
tannins, saponins, terpenoids, and steroids
appear in Figure 1C. The highest tannin values
were 1.65% for N. glauca and 1.12% for S.
incanum. Saponin content ranged from 3.11%
in S. incanum to 1.03% in N. glauca. Withania
somnifera had the maximum terpenoids and
steroid concentrations, 11.34% and 12.09%,
whereas N. glauca had the lowest at 4.87%
and 6.87%, respectively.

Antioxidant activity using DPPH assay

Figure 1D illustrates the antioxidant activity
using the DPPH assay. The highest radical
scavenging activity (IC50) was 0.32 £+ 0.001
mg/ml in N. glauca, followed by 0.19 mg/ml in
S. incanum, and the lowest radical scavenging
activity (IC50) was 0.19 mg/ml found in W.
somnifera.

Antimicrobial activity

Table 2 and Figure 2 show the agar well
diffusion method's antimicrobial activity of the
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Figure 2. Antifungal and antibacterial activities of the studied medicinal plants aqueous extracts; C:
negative control; S: standard; T1: aqueous extract 1%; T2: aqueous extract 3%; T3: aqueous extract
5 %.

Figure 3. I-III: Different types of chromosome aberrations for three concentrations (1%, 3%, & 5%)
of N. glauca, S. incanum, and W. somnifera aqoueus extracts. I: From (A-D) Micronucleus at
interphase stage, (E, F) Micronucleus at prophase, (G) Micronucleus at metaphase, (H, I) Non-
congression at metaphase, (J-L) Stickiness at metaphase, (M-0) Micronucleus at anaphase, (P)
Laggard at anaphase, (Q) Disturbed at anaphase, (R, S) Bridge at anaphase, (T) Diagonal at
anaphase, (U, V) Micronucleus at telophase, (W, X) Bridge at telophase, (Y) Disturbed at telophase;
II: From (A-C) Micronucleus at interphase stage, (D-F) Micronucleus at prophase, (F-H) Micronucleus
at metaphase, (I-K) Disturbed at metaphase, (L-N) Two groups at metaphase, (O, P) Stickiness at
metaphase, (Q, R) Disturbed at anaphase, (S) Diagonal at anaphase, (T, U) Bridge at anaphase, (V-
X) Disturbed at telophase, (Y) Bridge at telophase, (Z, AA) Diagonal at telophase, (AB, AD) Late
separation at telophase; III: From (A-D) Micronucleus at interphase stage, (E, F) Micronucleus at
prophase, (G-I) Micronucleus at metaphase, (K-M) Disturbed at metaphase, (N, O) Two groups at
metaphase, (P-R) Stickiness at metaphase, (S, T) Disturbed at anaphase, (U) Micronucleus at
anaphase, (V, W) Laggard at anaphase, (X, Y) Bridge at telophase, (Z, AA) Disturbed at telophase,
(AB) Micronucleus at telophase, (AC,AD) Laggard at telophase, (X = 1000).
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Table 2. Antimicrobial activity of the aqueous extracts for the studied wild medicinal plants against different species of fungi and bacteria.

Mean of inhibition zone (in mm)

Taxa Aqueous Fungi Bacteria
cone. A. niger A. flavus A. terreus ) R. solani B. . B. cereus ) R. M. luteus
alternata subtilis aeruginosa solanacearum

N. glavca L% 7£0.23ab __ 7£0.15ab __ 7.5£0.25a _ 7.5% 0.25a _ 7%0.18ab 20+0.51c  7%0.18¢  24+0.68b  32%0.69a 16+0.43d
3% 1040.43a  940.19b 10£0.27a  8+0.26b 8.5+0.17b 2540.61c 9+0.42e  28+0.68b  3240.71a 1740.53d
5% 13%0.34a 1140.37bc ~ 11.5+0.39b  10.5£0.36c  12.5+0.38ab  28+0.57c 13£0.32e 30+0.69b  34%0.72a 1940.43d
S 1% 11£0.32b _ 12%0.35a _ 7%1.7d 10.5%0.28c  6.5£0.08de  22+0.31c 8%0.23e  23%0.35b  30%0.56a 15+0.29d
> 3% 11.540.42b 14+0.46a  8.5%0.2ic  11.5+0.35b 8.5+0.19c 26+0.54b 9+0.32e  25+0.51c  3240.58a 21+0.49d

Incanum g o, 12.540.23b  14.5£0.36a 9.5%0.19d  12.5£0.23b  10.5+0.22c  28+0.67  120.34  27+0.66 34£0.71 23+0.56
w. 1% 8+-0.13c 9+0.15b 7.5%0.12d  9.5%0.16a  7.5%0.12d 26+£0.47b 7%0.15e  23+0.43c __ 28%0.53a 20+0.37d
somnifera 3 % 10.5+0.21b  11.54£0.23a 9.5+0.18d  10%0.2c 8.5+0.17e 29+0.48b 9+0.36e  25+0.46c  30£0.59a 22+0.41d
5% 12.540.23b  13.5£0.28a 11.540.17d 1240.22c 11.5+0.17d  31+0.51b 12+0.3le 28+0.46c  33+0.54a 25+0.41d

* Different letters indicate significant differences between different treatments at P < 0.05.

Table 3. Mitotic index, normal and abnormal phase indices, total abnormalities in non-dividing and dividing cells after treating Vicia faba root
tips with different concentrations of aqueous extracts from three wild medicinal plant extracts.

Phase index % (PI)

Total abnormal % (Tab)

Treatment MI % % Prophase % Metaphase % Anaphase % Telophase Interphase Mitosis
Samples Conc. mitotic Abn. mitotic Abn. mitotic Abn. mitotic Abn.
Control 10.70+ 0.45 22.76 0.00 69.88 16.77 0.51 2.47 6.75 1.56 0.03+0.02 20.81+2.09
© 1% 15.25 s+0.86 29.76 0.60 24.94 4.66 12.68 3.48 32.62 2.04 0.55 s+0.05 10.78 ns +£0.67
S 3% 20.05 ns £0.93 41.86 2.05 25.69 3.80 12.7 2.53 19.75 5.45 0.29 s+0.01 13.83 ns £0.54
= % 5% 10.89 s+0.63 31.62 1.51 37.89 9.99 12.94 1.98 17.55 4.23 0.64 s+0.03 17.71 ns+0.78
S 1% 16.41 s+1.01 41.69 0.07 29.52 5.11 18.62 1.54 10.17 6.93 0.12 s+0.02 13.65 ns £0.56
S 3% 19.35 ns+1.06 20.87 3.05 24.25 3.90 15.36 0.24  39.52 11.61 3.05 ns+0.03 18.80 ns+1.09
% §’ S 5 % 12.34 s £0.74 23.29 0.15 30.34 7.18 21.91 5.34  24.46 8.08 0.16 s+0.01 20.75 s+0.98
L 1% 12.08 s+0.88 28.19 1.06 25.82 6.23 18.94 6.00 27.05 9.68 0.36 s+0.01 22.97 s+1.02
g 3% 9.14 ns+0.64 19.17 0.42 38.80 9.50 15.22 5.30 26.81 10.24 0.42 s£0.01 25.46 s£1.09
=30 5 % 10.18 s+0.53 25.21 0.00 32.95 12.02 13.38 5.64  28.46 23.27 0.39 s+0.02 40.93 s+1.87
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researched taxa's aqueous extracts against
various fungi and bacteria. N. glauca had a
robust antifungal efficacy against A. niger
(inhibition zone 13 mm for 5%) and A. terreus
(10 and 11.5 mm for 3% and 5%,
respectively). N. glauca had the optimum
antifungal activity against R. solani, with a
12.5-mm inhibition zone of 5%. Solanum
incanum had the best antifungal activity
against A. flavus and A. alternata: 3% and 5%,
with inhibition zones 14 and 14.5 mm and 11.5
and 12.5 mm, respectively (Figure 2). N.
glauca had the highest antibacterial activity
against B. cereus (9 and 13 mm for 3% and
5%), P. aeruginosa (28 and 30 mm for 3% and
5%), and R. solanacearum (32 and 34 mm for
3% and 5%). W. somnifera had the maximum
antibacterial activity against B. subtilis and M.
leteus, with inhibition zones of 29 and 31 mm
for 3% and 5%, respectively (Figure 2).

Cytotoxicity assay

Table 3 and Figure 3 showed the cytotoxicity of
each medicinal plant at 1%, 3%, and 5%.
Table 3 displays MI, PI, and total abnormalities
(Tab). N. glauca had the most significant rise
in MI (20.05%), compared with the control
(10.70%), followed by S. incanum (19.35%)
and W. somnifera (3.4%), with 9.14%.

The N. glauca (3%) had the ultimate
significant mitotic index in prophase (41.86%)
and W. somnifera (3%) in metaphase
(38.80%). S. incanum (5% and 3%) had the
extreme mitotic index in anaphase and
telophase at 21.91% and 39.52%,
respectively. The most significant increase in
anomalies in prophase was 3.05% for S.
incanum (3%) and in metaphase, anaphase,
and telophase for W. somnifera at 5% and 1%,
respectively, compared with the control. The
highest significant increase in total anomalies
was 40.93, 25.46, and 22.97 in W. somnifera
at 5%, 3%, and 1%, respectively. In
comparison, N. glauca, at 1%, 3%, and 5%,
had the lowest total abnormalities of 10.78%,
13.83%, and 17.71%, respectively.

In Figure 3, chromosome abnormalities
appeared for three concentrations of N. glauca,
S. incanum, and W. somnifera aqueous
extracts. All medicinal plant doses showed an
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interphase  micronucleus. Micronucleus at
prophase was  evident in all plant
concentrations except W. somnifera (5%). For
all medicinal taxa, metaphase aberrations
included disturbed, non-congression, oblique,
sticky, and micronucleus. All studied taxa had
disturbed late separation, diagonal, bridge, and
micronucleus chromosomal abnormalities at

anaphase. All taxa had micronucleus,
disrupted, late separation, bridges, and
diagonal chromosomal abnormalities at
telophase.

DISCUSSION

According to phytochemical studies, the plants
comprised 15% and physiological studies at
6% (Thomford et al., 2018). Many active
ingredients in medicinal herbs fight Gram-
positive and Gram-negative bacteria. From
1981 to 2019, 162 novel antimicrobials
became licensed, with 94% as plant-based. N.
glauca contains most total phenol, flavonoids,
and alkaloids at 252.98 mg GAE/g DW, 80.65
mgQE/g DW, and 14.54%, respectively. Al-
Nema and Abdullah (2023) and Eissa et al.
(2023) found that water, soil microorganism
exposure, pH, and nutrients affect secondary
metabolite accumulation.

N. glauca contains the most tannins,
and leaf chloroplasts biosynthesize and
accumulate flavonoids, with aerial tissues
containing the most flavonoids because
sunlight promotes synthesis (Pollastri and
Tattini, 2011). W. somnifera phytochemical
research identified steroidal chemicals,
alkaloids, phenolic compounds, saponins with
additional acyl groups, and withanolides with
glucose at carbon 27. Singh et al. (2023)
identified the ultimate steroids (12.09%) and
terpenoids (11.34%) in W. somnifera. N.
glauca showed the maximum antioxidant
activity at 0.32 mg/ml, finding that tobacco's
phenolic components donate H to DPPH free
radicals to create DPPH-.H. Zhong et al. (2020)
observed that TPC assay favorably linked with
ABTS, DPPH, and FRAP antioxidant activities.

A positive and significant linear
relationship emerged between Solanaceae
species’ antioxidant activity and total
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phenolics. Phenols and flavonoids give
Solanum nigrum and other Solanaceae
antioxidant action (Jimoh et al., 2010). Many
research stated polyphenolics, flavonoids,
steroidal saponins, triterpenoids saponin, and
steroidal glycoside have antimicrobial effects.
Aqueous N. glauca extracts demonstrated the
best antibacterial activity against A. niger, A.
terrus, R. solani, B. cereus, P. aeruginosa, and
R. solanacearum. Antimicrobial peptides can
kill bacteria by binding to DNA in the cytoplasm
after crossing the membrane. Shakirin et al.
(2012) found Canarium species latex
antioxidant, antibacterial, anti-inflammatory,
and blood sugar regulator. Lupeol is the most
antioxidant, antibacterial, antihyperglycemic,
and anticancer (Vats and Gupta, 2017).
Certain phytochemicals are highly effective
against Escherichia coli and Staphylococcus
aureus. V. faba root tips have been utilized for
cytogenetic investigations for 50 years since
they assess physical and chemical
clastogenicity (Soliman et al., 2023).
Anomalies in chromosomal structure are called
aberrations. DNA damage, synthesis
interference, and replication errors can induce
inherited chromosomal abnormalities (Soliman
et al.,, 2017). The three N. glauca
concentrations (1%, 3%, and 5%) showed the
lowest anomalies (10.78%, 13.83%, and
17.71%). W. somnifera had the most
anomalies at 22.97%, 25.46%, and 40.93%
for 1%, 3%, and 5%.Micronuclei, stickiness,
laggards, late separations, and bridges were
chromosome defects. Interphase micronuclei
may indicate spindle fiber distortion (Soliman
et al., 2017). DNA depolymerization and
nucleoprotein breakdown can produce
chromosomal condensation and stickiness (Ma
et al., 2012). Cell adhesion increased with
concentration. Lagging chromosomes result
from not migrating to either pole (Soliman et
al., 2017; 2023).

CONCLUSIONS

Nicotiana glauca has the highest antioxidant
activity and phytochemical constituents, with
low chromosomal abnormalities, making it a
drug candidate. More clinical trials are
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necessary to assess this chemical's medicinal
advantages and safety.
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