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Cupressus arizonica Greene: A High Value Medicinal Plant, its
Antibacterial and Antifungal Attributes

Suman Nawaz*, Fazal Hadi, Fawad Khan, Sajjad Ahmad and Alia Mehsud

Department of Botany, University of Peshawar, Peshawar, Pakistan.

Abstract | Many medicinal plants have been utilized globally for the treatment of various systemic and non-
systemic illnesses. However, only a limited number of therapeutic flora remain in continuous use, necessitating
further investigation of these medicinal plants. The present research aims to determine the antibacterial and
antifungal properties of Cupressus arizonica. The research plants were collected from the University Campus,
University of Peshawar. The crude extract and its fractions were examined for antibacterial and antifungal
activities. Both the crude extract and different fractions of C. arizonica obtained from its leaves and bark,
exhibited varying inhibition zones against the analyzed strains. The crude extract showed the highest inhibition
zone against Staphylococcus aureus (18.2 + 0.30 mm), while the chloroform fraction demonstrated a moderate
zone of inhibition against S. aureus (13.7 £ 0.21 mm). The minimum inhibition zone was recorded against
Salmonella typhi (8 + 0.22 mm and 7.14 + 0.20 mm) in ethyl acetate and chloroform fractions, respectively.
'The remaining extracts showed low potential against the tested strains. Findings were compared with standard
drugs, which showed the highest inhibition zone (22 * 0.10 mm). The crude extract was tested against selected
tungal strains, including Alternaria solani, Fusarium solani, and Fusarium oxysporum. The results indicated
that the crude extract showed maximum or equivalent inhibition zones against all analyzed strains, with 23
+ 0.57 mm against F oxysporum and F. solani. The lowest inhibition zone (18.8 + 0.54 mm) was observed
against 4. solani. The chloroform fraction of C. arizonica demonstrated repressed growth of £ solani, with the
highest zone of inhibition (17.7 + 0.66 mm). A moderate inhibition zone (16 + 0.80 mm) was shown by the
chloroform fraction against 4. solani, while the lowest inhibition zone (4.9 * 0.90 mm) was exhibited by the
n-butanol fraction against F oxysporum. The standard drug DOX showed the maximum inhibition among all
treatments.
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Introduction research purposes. Historically, the term “herb” was
used only to denote non-timber plants (Zhu ez al.,

he term “medicinal herb”refers to abroad range of 2018). Medicinal flora is also employed as sources
plants used in floral remedies. Herbal medication  of food, medicines, and spirituality. Herbs have
involves the utilization of flora for pharmacological been used for therapeutic purposes since ancient
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times. Plants were mentioned in ancient Egyptian
and Chinese literature and homeopathic texts.
Flora has been utilized as medicine by homeopathic
practitioners and hakims of Indian, Mediterranean
and European cultures for more than 4,000 years,
according to studies. Medicinal flora has been used for
therapeutic purposes by local communities, including
those of Rome, Greece, Iran, and Ethiopia, while
other traditional medicinal systems such as Unani
and Ayurvedic medicine regularly incorporate herbal
treatments (Kamble and Gacche, 2019). The Indian
subcontinent has been renowned among prehistoric
civilizations as an affluent source of medicinal flora.
In India's AYUSH programs, approximately 8,000
herbal remedies have been enlisted. Homeopathic
and Ayurvedic drugs are the most complex and are
commonly utilized in these systems. Medicinal flora
are considered a rich source of compounds that can be
used in the formation of medicines and herbal drug
preparations. Moreover, many plant species have made
major contributions to the development of human
civilization throughout the world. Additionally, many
plants are valued for their important nutritional
profiles, while others are recommended for their
therapeutic characteristics (Howes ez a/, 2020,
Arribas ez al., 2022). Research on medicinal plants
for drug development has expanded to include a
wide variety of problems and study techniques. In
most cases, ethnopharmacologists and ethnobotanists
collect and analyze the importance of plants
(Singh ez al., 2019; Suntar, 2020). Despite the clear
achievements of local medicinal research, challenges
remain (Mahmud ez a/., 2021). The discovery of lead
compounds is simply the initial stage in an extended
drug development process (Gogoi ez al., 2021). As a
result of metabolic activities, various kinds of organic
compounds are found in plants (Khare ez a/., 2020).
Primary metabolites are found in almost all plants,
while secondary metabolites are found in specific plant
species (Gorlenko ez al.,2020). Approximately 25% of
modern pharmaceuticals originated from traditional
plant-based extracts, highlighting the relevance of
ethnomedicinal knowledge to contemporary drug
discovery. These include acetylsalicylic acid, digoxin,
morphine, and quinine, which are derived from
bioactive compounds such as flavonoids, glycosides,
polyphenols, tannins, anthocyanins, carotenoids,
saponins and catechins (Khalid ez al, 2026).
Plants have become a vital basis for the discovery
of new medicinal compounds. Chemically, three
different types of secondary metabolites are present in

plants: terpenes, phenolics, and nitrogen-containing
compounds (Wang e al., 2018). Pakistan is one of
the wealthiest countries in terms of medicinal plant
diversity, owing to variations in soil physicochemical
profiles, climatic conditions, and wide floristic
diversity (Amjad ez al., 2020). Pakistan has a diverse
floristic profile with approximately 6,000 flowering
plants distributed among more than 220 families,
of which 600-2,000 have been tested in indigenous
drugs in different parts of the country, while most
species remain to be explored. An ethnobotanical
and ethnomedicinal survey of the Lahore-Islamabad
highway was conducted by Hassan ez a/ (2022).
During their research work, shrubs of ethnobotanical
significance in central Punjab were collected
(Ishtiag, 2022). Igbal ez al. (2021) documented
ethnopharmacological research in district Gujrat,
Punjab. An ethnobotanical study of plants in District
Narowal and ethnobotanical information from local
residents were collected by Bibi ez a/. (2022). Shah ez al.
(2020) investigated medicinal herbs to promote new
plant-based therapies. Ahmad e7 al. (2014) explored
the ethnobotanical profile of the Cholistan desert.
An ethnomedicinal survey conducted in Balochistan
province by Umair ez al. (2017) assessed medicinal
flora present in Musakhel and Barkhan districts.
Due to limited access to modern health facilities, the
rural inhabitants of Khyber Pakhtunkhwa, especially
in backward areas, are totally dependent on plant-
based treatments (Ullah ez al., 2013). Akhtar ez al.
(2023) conducted a similar survey and documented
many important therapeutic flora and indigenous
knowledge of the Kohistan Pass inhabitants of Khyber
Pakhtunkhwa. Likewise, ethnobotanical
studies have been carried out in different districts of
Khyber Pakhtunkhwa by various ethnobotanists.

several

'The floral diversity of Khyber Pakhtunkhwa is very
rich, particularly in its northern areas (Shah ez a/,
2020). Northern Pakistan is habitat to an enormous
variety of flora due to its exceptional geographical
position, with approximately 400-600 plant species
having medicinal properties (Barret ez al., 2022).

Materials and Methods

Plant collection

Cupressus arizonica Greene leaves and bark were
collected from the University of Peshawar (Figure 1,
Figure 2).
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Figure 1: Weighing the dried leaves

Figure 3: Methanolic extracpreperation: Filtration
through funnel and filter paper.

Plant identification

Collected plant was identified from the Flora of
Pakistan (Ali and Nasir, 1989-1991; Ali and Qaiser,
1993-2021) and the specimens were deposited in the
herbarium of the Department of Botany, University of
Peshawar. The plant samples were washed to remove
dust and other contaminants. They were dried in the
shade at 24°C and kept for 30 days. After shade drying,
the samples were ground into powder using a grinder.
'The powder was then steeped in 70% methanol for two
weeks for crude extract collection and subsequently
fractionated into n-hexane, chloroform, ethyl acetate,
n-butanol, and aqueous fractions based on polarity

principles (Khattak ez al., 2021).

Figure 4: Laboratory analysis of filtered extract.

Plant extract preparation

For extract preparation, 25 g of powdered sample
was dissolved in 200 mL of methanol and placed
on a shaker for 14 days. After shaking, the solution
was filtered through filter paper to obtain the extract.
The filtered extract was heated for evaporation, and
the residue obtained was kept in tubes for further
laboratory analysis (Lone ez al., 2024; Mahmood ez
al.,2019).This procedure was repeated in triplicate for
thirty days to obtain a sufficient quantity of powder.
After three days, the sample was reduced using a
rotary evaporator to produce crude extract (1.7 kg).
Based on polarity, fractionation was conducted using
solvent-solvent partitions. The solvents utilized
were n-hexane, n-butanol, chloroform, and ethyl
acetate. For the n-hexane fraction, the extract was
placed in a separating funnel with n-hexane (Bilal ez
al., 2021). The n-hexane filtrate was evaporated via
rotary evaporation to obtain the n-hexane fraction.
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The same fractionation procedure was repeated to
generate chloroform, n-butanol, and ethyl acetate
fractions (Hussain, 2020). Finally, six samples were
obtained: n-hexane fraction, ethyl acetate fraction,
n-butanol fraction, chloroform fraction, crude extract,
and aqueous fraction, which were kept at room
temperature for research analysis (Figure 3, Figure 4).

Antifungal activity

The antifungal activity against Fusarium oxysporum,
Fusarium solani, and Alternaria solani was determined
using Sabouraud Dextrose Agar (SDA). The growth

medium was incubated at 28°C for 24 hours.

Antifungal assay

'The antifungal assay was performed following the
method of Kumar e a/. (2019), using mycological
peptone (10 g/L), glucose (40 g/L), and Sabouraud
dextrose agar (15.0 g/L) at5.6 + 0.2 PH.

Preparation of SDA medium

To dissolve SDA, 15 mg/mL was added to 1 liter of
distilled water and heated for 10 minutes to sterilize
the media before autoclaving at 121°C for 15 minutes.

Medium composition (g/L)

Nutrient broth was prepared by dissolving 13 g of
the medium in 1 L of distilled water, followed by
autoclaving at 121°C for 15 min. For antifungal
assays, Sabouraud dextrose agar (SDA) was prepared
by dissolving 30 g of SDA powder in 1 L of distilled
water, boiling for 10 min, and autoclaving at 121°C for
15 min. The sterilized media were used for culturing
the bacterial and fungal test organisms under aseptic
conditions.

Procedure

Thirty grams of SDA powder were dissolved in one
liter of distilled water. The solution was fully dissolved
and boiled for 10 minutes before being autoclaved at
121°C for 15 minutes. The Sabouraud dextrose agar
(75 mL) was poured into each 14 cm petri dish. Using
a sterile cork borer, each petri dish was inoculated with
a fungal species. Seven wells (8 mm diameter) were
made in each plate using a sterilized borer: five for
sample material, one for water (negative control), and
one for antibiotic (positive control). The test solution
(100 pL), positive control (Fluconazole), and negative
control (distilled water) were placed in respective
wells and incubated at 27°C in a paraffin oven. After
one week, the inhibition zones of fungal growth

around each well were measured in millimeters using
a standard ruler.

Antibacterial activity

Test bacterial species

Staphylococcus aureus, Salmonella typhi, and Klebsiella
pneumoniae were analyzed for antibacterial properties.
Organisms were cultured on nutrient agar for
subculturing. A loopful of the colony was inserted
into nutrient broth and incubated for 24 hours at
37°C. Inoculum were prepared by diluting 24-hour-
old cultures in sterile saline. All experimental tests
followed a 1:100 ratio.

Antibacterial assay

To evaluate the antibacterial potential of the crude
extract and fractions, Mueller-Hinton agar petri
dishes were prepared (Abers ez al, 2021). Each
petri dish received 0.1 mL of diluted cultures and
was dried at 37°C for 30 minutes. Standard discs (6
mm diameter) were utilized and were impregnated
with different concentrations of plant extracts and
standard antibiotics (ampicillin 1 mg and amoxicillin
1 mg). The plates were incubated for 24 hours at
37°C. Inhibition zones were measured at the end of
the incubation period.

Media preparation

'The bacterial Inoculum were prepared using nutrient
broth medium. Thirteen grams of nutrient broth
powder were dissolved in one liter of distilled water,
thoroughly mixed, and autoclaved at 121°C for 15

minutes.

Statistical analysis

Data were analyzed through ANOVA using SPSS-
2022 and Origin Pro-9 Statistics (Mani ez al., 2022;
Arman et al., 2024).

Results

The results of the study are classified into two
categories.

Results of extraction and fractionation

Using polarity principles, the crude extract and its
derived fractions were obtained from the research
plant Cupressus arizonica through solvent-solvent
separation. Due to prolonged operations, six samples
were obtained: crude extract, n-butanol fraction,
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chloroform fraction, ethyl acetate fraction, n-hexane
fraction, and aqueous fraction.

Biological profile

‘Therapeutic flora plays an important role in treating
a wide range of diseases. For this purpose, antifungal
and antibacterial potentials were evaluated on crude
methanolic extracts and their major fractions collected
from leaves and bark using modern procedures.
Generally, Cupressus arizonica showed biological
activity against the tested pathogens.

Effect of cupressus arizonica extracts on antibacterial ac-
tivity

'The crude methanolic extract and various fractions of
Cupressus arizonica demonstrated different inhibition
zones against the tested strains. The crude methanolic
extract showed the highest inhibition zone (18.2 =+
0.30 mm) against Staphylococcus aureus, while the
chloroform fraction showed moderate inhibition
against §. aureus (13.7 + 0.21 mm). Low inhibition
zones were recorded against Salmonella typhi (8 *
0.22 mm and 7.14 + 0.20 mm) in ethyl acetate and
chloroform fractions, respectively. The remaining
extracts showed low potential against the tested
strains. The outcomes were compared with standard
antibiotics, which showed the highest inhibition zone

(22 + 0.10 mm) (Table 1; Figure 5).

Table 1: Zone of inhibition (mm) of bacterial strains against
Cupressus arizonica extracts and standard antibiotics.

S.No. Strains of bacteria Treatment Inhibition
zones (mm)
1 Staphylococcus aureus  Crude extract  18.2+0.30
Chloroform 13.7+0.21
2 Salmonella typhi chloroform 8+0.22
ethyl acetate ~ 7.14+ 0.20
3 Staphylococcus aureus/  Standard drug  22+0.10
Salmonella typhi
25
=20
:
4]
% 15 13.7
E 10
& s

Crude extract Chloroform chloroform ethyl acetate Standard drug

S.aureus S.typhi S.aureus/ S.typhi

BZone of inhibition (mm)

Figure 5: Representing zone of inhibition of bacterial

strains against the treatments

Bioassay for antifungal activity

'The methanolic extract and fractions of Cupressus
arizonicawere evaluated against the preferred strains
of fungi. Alternaria solani, Fusarium solaniand
Fusariumoxysporum. The outcomes indicate that
methanolic extract of Cupressus arizonicademonstrate
maximum and equal inhibition’s zones versus all
the experimental strains with 23 + 0.57 mm versus
Fusariumoxysporum and Fusarium solani. The low
inhibition zone 18.8 + 0.54 mm was highlight by
Alternaria solani. Among the chloroform extract
fractions, Cupressus arizonicahighlight inhibited
growth of Fusarium solaniwith highest inhibition
zone 17.7 + 0.66 mm respectively. Mediuminhibition
zone 16.9 + 0.80 mm was demonstrated by fraction
of chloroform versus Alternaria solaniand the low
inhibition zone 4.9+0.90 mm was indicated by
fractions of n-butanol versus Fusarium oxysporum.
No activity was shown by water. The standard drug
showed maximum among the all (Table, 2; Figure 6).

Table 2: Zone of inbibition (mm) of fungal strains
against Cupressus arizonica extracts and standard fun-
gicide.

Zone of inhi-
bition (mm)

Treatment

S.No Fungal strains

1 Fusariumoxysporum  Crude extract 23
2 Fusarium solani Crude extract 23
3 Alternaria solani Chloroform  18.8
4 Fusarium solani Chloroform  17.7
5 Fusarium oxysporum #-butanol 4.9

Zone of inhibition (mm)

Inhibition Zones (mm)

Crude extract Crude extract Chloroform Chloroform n-butanol

Fusarium
oxysporium

Fusarium
oxysporium

Fusarium solani Alternaria solani Fusarium solani

Figure 6: Zone of inhibition (mm) of fungal strains
treated with cupressus arizonica extracts and standard

fungicide.
Discussion

Cupressus arizonica Greene (Arizona cypress) is an
evergreen tree of the family Cupressaceae, a drought-
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tolerant conifer native to the southwestern United
States (Arizona, Texas) and Mexico. C. arizonica is not
native to Pakistan buthasbeen introduced and is grown
primarily in Balochistan, Islamabad, NathiaGali, and
some areas of Khyber Pakhtunkhwa. It grows in dry
rocky soil at elevations ranging from 900 to 2,400
meters. The tree has a conical shape, bluish-green
aromatic foliage, and reddish-brown bark on mature
trees that peels in strips. It reaches a height of 10 to
25 m and is often planted for timber, windbreaks,
and erosion prevention (Orhan ez a/.,2015). Plants of
mountainous regions contain purgative and wound-
healing characteristics (Badukale e# a/., 2021). Our
investigations are consistent with previously published
literature from different regions (Kupelian eza/.,2023).
Various researchers have previously recorded the
antibacterial potential of plants to provide a baseline
for phytochemists when designing new medicines.
The disc diffusion method was utilized to evaluate
the antibacterial potential of plant components
against standard cultures of Staphylococcus aureus,
Pseudomonas aeruginosa, Salmonella typhi, Escherichia
coli, and Klebsiella pneumoniae. In methanol extract,
the MIC for E. coli, B. cereus, and Klebsiella was
300 pg/mL. S. aureus was the most susceptible test
pathogen to the plant extract studied. The methanolic
extract of Butea monosperma was investigated and
found to be an effective antibacterial agent against
S. typhi, E. coli, and S. paratyphi. S. typhimurium, P
vulgaris, and K. pneumoniae showed reasonable
sensitivity against Shigella flexneri (Singh ez al., 2023).
'The antimicrobial activity of this plant was found
to be dependent on the solvent used to extract the
active compounds. The techniques used for bioassays
were effortless, convenient, and reasonable ways to
predict and screen potential antibiotic compounds
from any plant. Solvent extraction has been found to
play a critical role in the extraction of active biological
compounds, which has an important impact on new
drug development. According to our investigations,
methanolic crude extract is the most efficient solvent
for extracting biological compounds from plants.
These results are in accordance with previous research
(Khan and Bhadauria, 2019). However, all tested
solvents were found to possess antibacterial and
antifungal properties. The antibacterial properties
of crude extract and chloroform against the most
common bacterial strains were approximately 80%.
Antifungal activity was found to exceed 50%. The
crude methanolic extract was 50%—-60% effective
against fungal strains. Our findings are also in line

with previous researchers (Bhattacharjee ez a/., 2006;
Sahu ez al.,2012). The reports of Andleeb ez a/. (2020)
are also consistent with our investigation regarding
the antibacterial activity of many plant species against
various bacterial strains. The antibacterial potential
of these plants was evaluated on such samples. The
antimicrobial potential of plant parts was evaluated
using the disc diffusion method against standard
cultures of E. coli, S. aureus, E. aerogenes, S. typhi, and
K. pneumoniae. The methanolic extract of W. fruticosa
and 4. leucophloea showed significant antibacterial
activity against harmful bacterial strains, and
ethanol extracts of §. indicus, B. monosperma, and M.
emerginata also demonstrated significant antibacterial
activity. Flavonoids, tannins, and phenolics were
found in methanolic extracts of W fruticosa and
A. leucophloea (Tambekar and Khante, 2010). In
addition, all solvents examined showed antibacterial
and antifungal properties. Methanol and chloroform
extracts showed antibacterial activity of roughly 80%
against the most common bacterial strains, and more
than 50% antifungal activity was detected.

Conclusions

This study focused on the antibacterial and
antifungal properties of crude methanolic extract
and derived fractions of Cupressus arizonica. Our
findings demonstrated that the plant has good
antimicrobial properties. In terms of antibacterial
activity, the chloroform fraction inhibited §. aureus
most effectively. Antifungal studies showed that
the chloroform fraction inhibited 4. solani with a
maximum zone of 17 mm. Moreover, it is concluded
that Cupressus arizonica has outstanding antibacterial
and antifungal potential.

Acknowledgment

Sincerely acknowledge Dr. Fazal Hadi for his
valuable contribution, scientific guidance and
support throughout the research work. The authors
also acknowledge the Ethnobotanical and Plant
Medicinal ~ Laboratory, Department of Botany,
University of Peshawar, for providing the necessary
laboratory facilities and technical support.

Novelty Statement

This study presents the first comprehensive evalua-

December 2026 | Volume 32 | Issue 4 | Page 290

.0 .
ot Links
GResearchers



OPEN aACCESS

Pakistan Journal of Weed Science Research

tion of the antibacterial and antifungal properties of
Cupressus arizonica Greene acclimated to the unique
floristic region of Khyber Pakhtunkhwa, Pakistan.
By systematically screening both leaf and bark crude
extracts alongside five polarity-driven fractions, this
research uncovers a highly potent, selective efficacy
of the chloroform fraction against Staphylococcus au-
reus and Alternaria solani, establishing a new botanical
baseline for targeted drug discovery.
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