INT. J. BIOL. BIOTECH., 23 (2): 279-287, 2026. DOI:https://doi.org/10.65014/ijbb.v23ii.06

PROXIMATE, ELEMENTAL  AND ANTIOXIDANT ANALYSIS OF DESERT
MUSHROOM PODAXIS PISTILLARIS (L.) FR. FROM THARPARKAR, SINDH,
PAKISTAN

Sikandar Alit, Hadi Bux*!, Muharram Ali Qambrani? and Imssa Irfant
Institute of Plant Sciences, University of Sindh, Jamshoro, Pakistan

2 Department of Biotechnology, Faculty of Crop Production, Sindh Agricultural University Tando Jam, Pakistan.
*Corresponding Author’s name: Hadi Bux, Email: hadi.bux@usindh.edu.pk

Received: February 05, 2026; Accepted: April 05, 2026

ABSTRACT

Podaxis pistillaris (L.) Fr. referred to locally as “Khumbi,” is a Desert mushroom that is very common in the hot and
dry regions of Tharparkar, Sindh, Pakistan. The present research was focused on the proximate analysis of this fungal
species, its elemental profile, the activity of its antioxidants and the related physicochemical properties of soil in two
different zones Mithi and Diplo. Fresh samples of mushrooms were separated into pileus, stipe and volva for the
purpose of determining moisture, protein, fat, fiber and ash contents. The elemental concentrations (Na, K, Ca, P, Mg,
Al, Ni, Pb, As, and Cd) were determined using ICP-OES, and the capacity of the mushrooms as antioxidants was
determined by the DPPH assay. The pH, electrical conductivity, organic matter, nitrogen, phosphorus and potassium
were associated soil. The mushrooms from Mithi contained more protein (43.16%), fat (4.83%) and fiber (7.0%)
compared to those from Diplo where the volva showed the highest dry matter (97%) and ash content (99.16%).
Potassium was the prevailing element, mainly in the stipe, while calcium and aluminum were more in Diplo volva. The
poisonous metals were found only at trace amounts that were within the allowed limits. The stipe had the highest
antioxidant activity, followed by pileus and volva. The soils had sandy composition while maintaining alkaline pH
values between 7.8 and 7.9 and non-saline status through electrical conductivity measurements below 0.4 dS/m and
which lacked essential nutrients. The results demonstrate both the nutritional value of P. pistillaris and its ability to
thrive in desert ecosystems.

Keywords Podaxis pistillaris, proximate composition, elemental analysis, antioxidant activity, soil analysis desert
fungi, Tharparkar, ICP-OES.

INTRODUCTION

Tharparkar is the second largest district of the Sindh province and is situated in the Thar Desert, which is known
for its extremely hot summer and cold winter temperatures, along with low rainfall and continuous droughts (Al-
Rashidi et al., 2017). The area, however, teems with life in the form of species that are capable of surviving arid
conditions, such as Prosopis cineraria, Salvadora persica, and Capparis decidua, along with animals, such as
peacock, desert fox, and chinkara, that have adapted to the environment, (Khan et al., 2020). The desert mushroom
Podaxis pistillaris is a unique biological resource of this ecosystem, and it plays a critical role in the soil nutrient
cycling process. The fact that this species is very well adapted to harsh environmental conditions underscores the
environmental importance of fungi in the areas of soil fertility and ecosystem stability in deserts (Ali et al., 2019).

Podaxis pistillaris, popularly called Khumbi in the local language, grows on the sand dunes of Mithi and Diplo
following sporadic monsoon rains. (Al-Rashidi et al., 2017) state that it is a sponge-like fungi with black powdery
spores and a woody stem that helps it to withstand harsh desert conditions. This fungus is a reliable source for rural
people who consider it traditional food, medicine, and dye. (Abdalla et al., 2016) states that edible mushrooms are
packed with proteins, dietary fibers, essential amino acids, and significant minerals like potassium, calcium, and
iron. Besides, active compounds, like phenolics and anti-oxidants, also add to its medicinal properties. In the context
of past research, wild mushrooms have been reported to possess antimicrobial, anti-inflammatory, and
immunomodulatory activities making them potential drug sources.

Mushrooms are a major part of nature’s great cycle and are also valued as food and medicine. The great and
varied Pakistan's climatic regions, from deserts to forests, are not only capable of supporting a wide range of wild
and cultivated species, but they also harbour such important ones as Podaxis pistillaris, Ganoderma lucidum,
Pleurotus spp., and Agaricus bisporus, (Abdalla et al., 2016). The AOAC (2005) has reported that there are over a
thousand different species of mushrooms recorded across the globe, with a good number of them recognized as
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edible and having medicinal properties. The presence of mushroom compounds with high biological activity such as
polysaccharides, B-glucans, triterpenoids, and phenolics has been linked to their various properties, which include
being antioxidants, immunomodulators, anti-inflammatory, anticancer, and antiviral agents. The ecological and
functional roles of mushrooms in the environment, especially that of nutrient cycling and soil health, have been
more supported by the works of Bolan et al., (2003). Besides, one can refer to the works of Boss and Fredeen (2004)
for the ICP-OES method that has been used to analyze the mushrooms’ elemental composition.

Yet, through all these factors, mushrooms, and especially Podaxis pistillaris, are not studied much in Pakistan
where they are important, due to the limited scientific studies, the poor conservation practices, the lack of research
infrastructure, and the insufficient integration of indigenous knowledge with modern scientific approaches, as Ali et
al., (2019) have reported. Recording species like P. pistillaris which are resilient to climate from dry areas like
Tharparkar can play a vital role in food security, traditional medicine, and ecosystem stability. The current research
thus uses ICP-OES technique as indicated by Boss and Fredeen (2004) and the antioxidant evaluation methods to
analyze the proximate composition, elemental profile (with distinction between essential and non-essential
elements), and antioxidant activity of P. pistillaris that have been collected from two different ecological areas, and
to connect these results with the properties of the respective soil in order to point out the ecological, nutritional, and
biotechnological importance of the species.

MATERIALS AND METHODS

Sample Collection and Preparation

Spring—summer 2024 was the time when mature mushrooms (Khumbi) Podaxis Pistillaris specimens were
gathered from Mithi and Diplo (Tharparkar District, Sindh) (Fig.1). The samples were then anatomically separated
into pileus, stipe, and volva, washed, and kept at 4 °C until they were analyzed.

Location Map of Study Sites (Diplo and Mithi), Tharparkar District,
Sindh, Pakistan

This map shows the geographic location of sampling sites used in the study.
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Fig. 1. Map showing sampling locations of soil and wild mushrooms Podaxis pistillaris (L.) Fr. in Tharparkar,
Sindh, Pakistan. The map was plotted using CGIAR, USGS, USA, (http://www.esri.com)

Podaxis psitillaris mushrooms were collected from two spots in District Tharparkar, especially from Tehsils Mithi
and Diplo, at their typical full-grown stage (Fig.2, 3), which in this case was when the pileus was completely formed

and spores were easily falling off.
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Fig. 2. lllustrates Tehsil Mithi, the collection of mushrooms (Khumbi) Podaxis Pistillaris (L.) Fr. from Tharparkar, Sindh,
Pakistan.

Fig. 3. lllustrates Tehsil Diplo, collection of mushrooms (Khumbi) Podaxis Pistillaris (L.) Fr. from Tharparkar, Sindh, Pakistan.

Proximate Composition of (Khumbhi) Mushroom Podaxis pistillaris

The mushroom samples were analyzed for their proximate composition using standard AOAC methods. The
moisture content was assessed by drying the samples in an oven at 105°C until a constant weight was reached, thus
indicating that all free water had been removed. The ash content was measured by burning the samples in a muffle
furnace at 550°C to get all the mineral residue. The crude protein level was determined by the Kjeldahl method,
consisting of digestive, distillation, and titration processes to obtain the nitrogen content, then multiplied by a factor
(usually 6.25) to get the protein percentage. The Soxhlet extraction method was used to determine fat content
through extraction of organic solvent crude lipids, while the crude fiber measurement was conducted through
sequential acid and alkali digestion which removed soluble materials to leave only the indigestible fiber components
for measurement. All the analyses were performed in accordance with the official AOAC procedures (AOAC,
2005).

Mineral Composition of (Khumbhi) Mushroom Podaxis pistillaris

The research team measured 0.5 to 1.0-g mushroom samples through their precise weight measurement before
they were subjected to digestion processes which used 5 mL of concentrated nitric acid (HNOj3) and 2 mL of
hydrogen peroxide (H,O,) in acid-washed vessels. The method worked to achieve complete organic matter
oxidation. The digestion process continued until the total mineralization process produced a clear solution which
served as an indication of complete mineralization. The team filtered the digests after they had reached room
temperature and then used deionized water for dilution to create a specific testing volume before testing. Inductively
Coupled Plasma—Optical Emission Spectrometry (ICP-OES) provided the measurements for essential elements (Na,
K, Ca, P, and Mg) and trace/toxic elements (Al, Ni, Pb, As, and Cd) through tests which used PerkinElmer Optima
8000 equipment. The calibration tests worked with certified multi-element standard solutions and the laboratory
used multiple quality control techniques including reagent blanks and duplicate samples and recovery tests which
followed U.S. EPA Method 3051A (1996) and the manufacturer's operating instructions for their analytical process.

Free Radical Scavenging Potential of Podaxis pistillaris

The researchers evaluated the antioxidant activity of methanolic extracts which they obtained from various
mushroom parts using the DPPH (2,2-diphenyl-1-picrylhydrazyl) radical scavenging assay. The principle behind
this process is the reduction of the purple-colored DPPH radical, which is stable, to a yellow-colored diphenyl
picrylhydrazine by antioxidant substances that either donate hydrogen atoms or electrons to the free radicals and
thus neutralize them. The extracts were combined with freshly made DPPH solution and kept in the dark at room
temperature for 60 minutes to ensure complete reaction. At the end of incubation, the fall in absorbance was
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measured using a UV-Vis spectrophotometer at 517 nm, spectrophotometrically. The antioxidant activity for every
extract was computed and represented as the percentage of DPPH radical inhibition, thereby showing the free radical
scavenging capability of the sample (Blois et al., 1958; Brand-Williams et al., 1995).

Soil properties of the Podaxis pistillaris

At each sampling site, soil samples were taken (6 inches deep) and analyzed for physicochemical properties.
The evaluation was carried out for the following parameters: pH, electrical conductivity (EC), organic matter, and
macronutrient contents (nitrogen, phosphorus, and potassium). Soils pH and EC readings were taken following the
method of (Richards et al., 1954) with a 1:2 soil-to-water suspension. The Walkley & Black methods (1934) were
used to determine ash-free organic matter, which meant oxidizing carbon with potassium dichromate in acid.
Nitrogen (N) was quantified through Kjeldahl, while phosphorus (P) and potassium (K) were determined by
colorimetric and flame photometric methods, respectively (Olsen et al., 1954; Stanford and English, 1949).

RESULTS

Mushroom parts and sites showed great differences in their features. The Mithi pileus was the part with the
most protein (43.16%) and fat (4.83%), while the Diplo volva had the most dry matter (97%) and ash (99.16%),
which may signal mineral accumulation. The Mithi stipe contained the highest level of crude fiber, which reached
7%, because it showed that the mushroom needed to develop new growth patterns in response to severe drought
conditions. The stipe and volva showed potassium as the main element while calcium existed as the secondary
component. The Diplo samples contained greater amounts of Ca and Al and Ni while the Mithi samples contained
higher amounts of K and Mg. The mushrooms contain safe levels for human consumption because the toxic
elements (Pb, Cd, As) exist only in trace amounts that remain below the established safety threshold.

The mushrooms showed a major decrease in antioxidant activity when different mushroom parts were tested,
with stipe extracts demonstrating the strongest DPPH scavenging activity which measured 1.012 mM g7t eq
quercetin. The reproductive tissues contained higher amounts of phenolic compounds and ergothioneine, which
function as oxidative stress protectors, thus explaining why antioxidant activity reached its peak in these specific
tissues.

The two sites contained sandy alkaline soils that had no salt content and pH levels between 7.8 and 7.9 and
electrical conductivity measurements below 0.4 dS/m. The soil contained 0.31 to 0.34 percent organic matter and
showed nitrogen and phosphorus deficiencies greater in Mithi (35 ppm) than in Diplo (30 ppm), which correlates
with the higher K accumulation in Mithi mushrooms. Podaxis pistillaris demonstrates exceptional abilities to adapt
to different environmental conditions while it also maintains high efficiency in its biochemical processes under low
nutrient availability. Its remarkable nutritional profile, low toxicity, and high protein, fiber, and mineral content
make it a potential sustainable resource for nutritional and functional foods in arid areas.

Proximate Composition of (Khumbhi) Mushroom Podaxis pistillaris
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Table 1. Proximate Composition of wild mushroom (Podaxis pistillaris) samples collected from Mithi and Diplo
sites of Tharparkar, Sindh, Pakistan.

Sample Mushroom Dry Moisture Ash Crude Fat Crude
Location parts matter (%) Content Content Protein Content Fiber (%)
(%) (%) (%) (%)
Mithi Pileus 41 58 56.16 43 2.83 3
Stipe 72 27 55.16 32 4.83 7
Volva 68 31 54 20 3 5.8
Diplo Pileus 47 58.83 57.83 33 1.83 4.83
Stipe 56 43 55 30 3.83 4.33
Volva 97 3.16 56 10 2 5

Samples collected from Mithi and Diplo sites in Tharparkar, Sindh; values represent percentages on dry weight
basis for pileus, stipe, and volva parts.
Mineral Composition of (Khumbhi) Mushroom Podaxis pistillaris

Table 2. Elemental profile of wild Mushroom (Podaxis pistillaris) samples collected from Mithi and Diplo sites of
Tharparkar, Sindh, Pakistan.

Sample Mushro N K Ca P Mg Al Ni Pb As Cd
location om
parts

Mithi Pileus 30.17 3.14 56.16  63.97 35.72 6.16 0.06 0.09 0.01 0.03
Stipe 27.31  260.8 68.65 49.15 3332 583 0.04 0.04 0.03 0.03
Volva 16.60 61.79 72.05 1533  30.14 1776  0.03 0.03 0.08 0.04

Diplo Pileus 2559  3.147  31.32 124.2 53.72  4.53 0.05 0.003 0.22 0.0006
Stipe 1655  178.7 25,79 5193  26.02 347 0.04 0.001  0.04 0.0006
Volva 5333 8327 3649 6440 9522 4643 0.19 0.029  0.008  0.0003

Volva from Diplo shows notably high Ca (364.9 ppm), while pileus from Diplo has elevated P (124.2 ppm);
differences between sites and parts are significant at P<0.05.

Free Radical Scavenging Potential of Podaxis pistillaris

Table 3. 2-2-diphenyl-1-picyryl-hydroxyl (DDPH). Radical scavenging activity of Podaxis pistallaris (Desert
Mushroom) in Tharparkar Sindh, Pakistan.

DPPH radical scavenging activity data (as pumol quercetin equivalents per gram) for Podaxis pistillaris mushroom
parts from Mithi and Diplo sites. Here, mean + RSD represents various measurements of activity. Stipe is the

Sample Unit Mithi Diplo

Pileus pmol QE gt 0.724+0.014 0.824+0.036
Stipe pmol QE gt 1.012+0.041 1.012+0.041
Volva pmol QE g7t 0.594+0.065 0.594+0.065

highest activity index in both localities tested, and volva is the lowest.
Soil properties of the Podaxis pistillaris rhizosphere

Texture and pH

The soils at both study locations exhibit a sandy classification which serves as a typical marker for desert
ecosystems. The pH level reached 7.9 in Mithi and 7.8 in Diplo which created an alkaline environment that
supported the growth of desert-adapted fungal species.
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Electrical Conductivity

The electrical conductivity values at both locations remained under 0.4 dS/m which proved that the soil
conditions were free from salinity. The fungal colonization process and nutrient absorption process could not occur
because this condition showed that salt stress was absent.

Organic Matter and Nutrients

The organic matter content in Mithi reached 0.34% while Diplo showed 0.31% which represents the standard
organic matter levels found in arid areas that have little vegetation. The two locations contained low nitrogen and
phosphorus levels, but they showed varying potassium concentrations. Diplo had slightly higher potassium than
Mithi, with levels of 30 ppm and 35 ppm respectively, indicating that the minerals were distributed unevenly in that
area.

Table 4. Soil properties of the Podaxis pistillaris rhizosphere of Mithi and Diplo.

Test Name Depth (In) Mithi Diplo
EC Electric conductivity 0-6 0.35dSm™1 0.37 dSm~1
pH Power of hydrogen 0-6 7.9 7.8
OM Organic matter 0-6 0.34% 0.31%

N Nitrogen 0-6 0.017% 0.016%
P Phosphorus 0-6 3.1ppm 4.7ppm
K Potassium 0-6 35ppm 30ppm
Texture Sand Sand

Correlation B/w Mushroom Proximate & Soil Analysis Mithi — Diplo.

Table 5. The correlation analysis among soil properties and the proximate composition of Podaxis pistillaris from
Mithi and Diplo sites.

Proximate pH EC OoM N P K
component

Location Mithi Diplo Mithi | Diplo Mithi Diplo Mithi Diplo Mithi Diplo Mithi Diplo

Dry 0.21 0.18 -0.05 -0.08 -0.48 -0.45 -0.33 -0.31 -0.40 -0.38 -0.61* -0.58*
Matter

Moisture -0.18 -0.20 0.07 0.05 0.52 0.50 0.36 0.34 0.41 0.34 0.59* 0.57*

Ash 0.44 0.40 0.28 0.30 -0.12 -0.10 -0.19 -0.18 -0.25 -0.22 -0.42 -0.40
Protein 0.63* 0.60* 0.39 0.35 0.70** | 0.68** | 0.66** | 0.63* 0.58* 0.55* 0.49 0.45
Fat 0.47 0.45 0.25 0.20 0.56* 0.54* 0.52* 0.50* 0.61* 0.59* 0.37 0.35
Fiber 0.33 0.30 0.16 0.14 0.48 0.45 0.51* 0.50* 0.39 0.36 0.29 0.27

The values show Pearson’s correlation coefficients (r); * Significant at p < 0.05; ** significant at p < 0.01, pH = soil reaction; EC
= electrical conductivity; OM = organic matter; N = nitrogen; P = phosphorus; K = potassium. Data represent samples from
Mithi and Diplo.

DISCUSSION
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The research carried out on Podaxis pistillaris samples taken from the arid regions of Tharparkar District,
Sindh, most of all Tehsil Diplo and Mithi, has presented the different aspects of the species as ecological,
nutritional and biochemical. The debate is accentuating the ecological importance of P. pistillaris in desert soils,
its chemical composition, biological activity and hence the sustainability of the ecosystem through
biotechnological applications.

The wildness of P. pistillaris to the thirsty land of Tharparkar is a proof of its great ecological adaptability
to the xerophytic conditions. The Diplo and Mithi soils were sandy, alkaline and had little organic matter, which
are not the conditions suitable for most fungal species. But still, P. pistillaris was doing its job of survival and
showing its physiological resilience and excellent nutrient uptake.

The specimens from Tharparkar when compared to findings from Africa and Arabia, where Podaxis pistillaris
commonly grows in association with termites, indicated no such relationship. This points out that this particular
species can set up its own ecological niche on its own terms. Wang et al., (2018) stated similar perspectives and
pointed out the ecological flexibility of fungi which are able to decompose organic matter and enhance soil nutrients
in arid territories.

The presence of P. pistillaris in sandy, nutrient-deprived soils underlines its ecological role of a decomposer
who, by breaking down organic matter, allows the soil to be fertile, provides a habitat for various microorganisms,
and contributes to the process of carbon cycling. The strong mycelium network probably also plays a part in water
retention and soil binding which result in overall improvement of soil health in the desert. These ecological
functions are similar to the ones pointed out by Zhang et al., (2013) who talked about the role of fungi in stabilizing
the ecosystem in arid soils.

The analysis of the nutrients confirmed that P. pistillaris is a very edible fungus that is highly nutritious and at
the same time, the minerals composing it potent health benefits. The protein amount was nearly the same as that of
other edible mushrooms indicating its use as a non-conventional protein source in dry areas. Wang et al., (2011) and
Wani et al., (2010) underlined the mushrooms’ functional food status while talking about their similar nutritional
value.

The fibrous quality and tough stalk seen in the specimens are likely to be traits evolved to combat dehydration
and mechanical stress under the very hot desert conditions. Moreover, the fairly low water content contributes to
extended shelf life, which is a desirable trait of desert species. Such survival tactics match the adaptive features
pointed out in fungi studies of arid areas (Zhang et al., 2013).

The moderate amounts of carbohydrates and fats noticed might be the energy reserves that are stored and help
the fungus survive water stress by keeping its metabolism active. To sum up, the results confirm that P. pistillaris is
of ecological and nutritional value, being a natural food source and a potential nutrient supplement, in line with the
medicinal and nutritional relevance of mushrooms in general and discussed by Wani et al., (2010) and Wasser et al.,
(2014) in particular.

The mineral analysis conducted through ICP-OES detected high levels of essential macro-elements which
include potassium and calcium and magnesium and phosphorus and sodium, while the analysis found only trace
amounts of toxic heavy metals which included lead and cadmium and nickel and aluminum. The primary element in
the study was potassium which scientists have shown to function as an essential component for maintaining osmotic
balance and activating enzymes according to Wasser et al., (2014).

The pileus, of the various morphological parts, had the most considerable accumulation of potassium and
phosphorus, implying its role in the active and reproductive processes. The stipe had the highest levels of calcium
which might be assisting in giving the mushroom structural support while the volva was the area with the least
mineral accumulation, probably because of the protective role it plays against soil contaminants. Fungi exhibit
common physiological partitioning patterns which match with these mineral distribution patterns (Wasser et al.,
2014).

The site of Tharparkar contains extremely low heavy metal levels which demonstrate that the area remains
unpolluted while P. pistillaris exists as a safe edible plant because it contains no toxins. The confirmation of this fact
establishes the potential for using it as a nutraceutical and medicinal resource. Elemental trends similar to this have
been reported in desert fungi from other dry areas, thereby indicating that the physiological adaptations have not
changed across different habitats (Zhang et al., 2013; Wang et al., 2018).

The DPPH radical scavenging assay was the method used to assess the antioxidant activity of P. pistillaris
extracts, and the results have shown that methanol was the most effective solvent for extraction. It seems that the
main cause of the antioxygen activity is the presence of phenolic and flavonoid compounds which are able to
neutralize the free radicals, this is confirmed by the method of (Brand-Williams et al., 1995). Desert fungi and other
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mushroom species have been reported to possess similar antioxidant potential (Wani et al., 2010; Wang et al.,
2011).

P. pistillaris could be seen as an organizer of oxidative stress since its strong earth's surface antioxidant would
help to maintain the cells intact under extreme conditions of heat and intense UV radiation that are typical for the
desert areas. These properties open up great possibilities for P. pistillaris as a natural antioxidant source in the food
and medicine industries, which is in accordance with the medicinal significance of bioactive fungal compounds that
has been emphasized by Wasser et al., (2014).

A comparative study of P. pistillaris from Tharparkar with samples from Saudi Arabia, India, and Nigeria
showed the same nutritional and elemental properties in broad terms. The Tharparkar samples showed higher
magnesium and phosphorus content which researchers believe shows local soil mineral composition and
microclimate conditions affect environmental factors that determine fungal nutrient profiles (Wang et al., 2018;
Zhang et al., 2013).

The current research shows that the absence of termite associations demonstrates ecological separation from
termite populations found in other regions of the world. The species displays local adaptation through genetic
diversity which demonstrates how P. pistillaris survives extreme environmental conditions.

The current research results demonstrate that P. pistillaris provides two different benefits which help both
ecological systems and biotechnological applications. The three essential functions which P. pistillaris performs for
desert ecosystems include its ability to recycle nutrients and stabilize soil and decompose organic matter. The
industry widely perceived P. pistillaris' protein mineral and antioxidant richness as biotechnological support in
pharmaceuticals nutraceuticals and agricultural applications. The stress-resistant properties of P. pistillaris together
with its ability to accumulate minerals show that this plant can function as a bioresource which provides stress-
resistant enzymes and bioactive substances and environmentally friendly fertilizers. The study of its adaptation
methods will provide researchers with information which they need to study stress responses in fungi and
bioresource management methods used in dry climate environments.

Podaxis pistillaris of Tharparkar has established itself as an essential desert microorganism which supports
ecosystem function and biotechnological research through its ability to adapt and its nutritional value and its
antioxidant capacity. The desert mushroom possesses a special value because its safe profile from used elements and
its ability to function without termite relationships and its high antioxidant content.

CONCLUSION

The desert mushroom Podaxis pistillaris demonstrates remarkable ability to adapt to extreme desert conditions
through its biochemical and ecological mechanisms. The research showed significant differences between the two
study areas because they had different nutritional profiles and mineral content and antioxidant capacity. Mithi
samples had higher levels of protein (43.16%), fat (4.83%), and crude fiber (7%), which resulted from their superior
nutrient absorption abilities that stemmed from their better soil organic matter and nitrogen and phosphorus
facilities. The diplo volva showed the highest dry matter content of 97% and ash content of 99.16 which indicated
substantial mineral accumulation and reduced water content. The elemental analysis showed that essential minerals
Na K Ca Mg and P existed in significant amounts while the analysis showed that toxic elements Pb Cd As Ni were
present in very low quantities. The stipe consistently showed the highest potassium and calcium levels which
confirmed its function in nutrient movement throughout the plant system. The DPPH assay showed that antioxidant
activity reached its highest-level stipe, followed by pileus and volva, indicating that there are very strong bioactive
compounds. The research results demonstrate that P. pistillaris functions as a mineral-rich desert mushroom that
provides ecological sustainability and high biochemical properties while offering sustainable food and nutraceuticals
and bioactive compounds to Tharparkar desert regions.
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