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			Abstract | Medicinal plant materials require evaluation for chemical composition, contamination risks, and reproducible biological activity. This study characterized the proximate composition, screened for aflatoxin contamination, and evaluated the aqueous-leaf larvicidal activity of Asplenium platyneuron collected from Khanpur, Lower Dir, Khyber Pakhtunkhwa, Pakistan. Plant material was shade-dried for approximately three weeks and analyzed using standard proximate procedures. Aflatoxins were extracted from 10 g of powder with 70% methanol and quantified by competitive enzyme-linked immunosorbent assay (ELISA). For larvicidal testing, aqueous leaf extract was prepared from 1 kg of dried leaves in 3 L of distilled water, and late third- to early fourth-instar Culex quinquefasciatus were exposed for 24 h to 50, 100, 500, 1000, 1500, and 2000 ppm. The material contained 13.0% moisture, 87.0% dry matter, 17.50% crude protein, 0.80% crude fat, 36.0% crude fiber, 5.60% total ash, and 27.10% carbohydrate, with a reported calculated energy value of 166.36 kcal/100 g. The documented competitive ELISA result was 15 ppb total aflatoxin. Larval mortality increased from 13.50 ± 5.06% at 50 ppm to 83.63 ± 5.80% at 2000 ppm; the control showed no mortality. The study record reported an LC50 of 612.25 ppm. These findings provide baseline compositional and safety information and demonstrate concentration-dependent larvicidal activity. Broader sampling, analyte-specific mycotoxin confirmation, phytochemical characterization, and dose-response analysis using original replicate-level counts are recommended.
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			Introduction

			Medicinal plants remain important in traditional health-care systems and are increasingly investigated as sources of nutrients, secondary metabolites, and biologically active constituents (Ullah and Shakir, 2023). Chemical composition is relevant to their potential nutritional and functional value, while quality-control testing is necessary because plant materials can also accumulate contaminants during harvest, drying, transport and storage (Asif et al., 2025). Proximate analysis provides a basic quantitative description of moisture, ash, protein, fat, fiber and carbohydrate fractions and remains widely used in food, feed and botanical-material evaluation (Hwang et al., 2020; Ferreira and Thiex, 2023; Mauer, 2024). For medicinal plants, these measurements are most useful when interpreted together with microbiological or chemical safety indicators rather than as evidence of therapeutic efficacy (Kitigwa et al., 2023).

			Dried botanical materials are particularly vulnerable to fungal contamination when they are exposed to high humidity, delayed drying, or unsuitable storage conditions (Manan et al., 2025). Aflatoxins are toxic fungal secondary metabolites associated mainly with Aspergillus flavus and A. parasiticus (Irshad et al., 2025). Aflatoxins are recognized as important food- and feed-safety hazards because of their hepatotoxic, immunotoxic, and carcinogenic effects (Adeyeye, 2020; Benkerroum, 2020; Balan et al., 2024). Contamination can occur before harvest or during post-harvest handling, and the toxin may remain detectable even when the material is subsequently dried because aflatoxins are chemically stable (Smaoui et al., 2023). Recent studies from South Asia and Africa have emphasized the need for routine surveillance of aflatoxins in plant-derived commodities and animal feeds, particularly where drying and storage conditions are variable (Naveed et al., 2022; Kitigwa et al., 2023; Wanjiru et al., 2023).

			Enzyme-linked immunosorbent assay (ELISA) is frequently used as a rapid screening technique for aflatoxins because it is comparatively simple, sensitive, and suitable for processing multiple samples (Khan et al., 2025). However, interpretation depends on the specificity of the commercial kit and the calibration system used (Shakir et al., 2025). ELISA results should therefore be reported according to the analyte measured by the kit, and regulatory or confirmatory conclusions may require chromatographic methods such as HPLC or LC-MS/MS (Omar et al., 2020; Boshra et al., 2023). A recent study in the same broader region combined proximate characterization with aflatoxin screening of a medicinal plant powder and highlighted the value of integrating nutritional characterization with mycotoxin quality control (Suhail et al., 2026).

			Medicinal plants are also studied as potential sources of botanical insecticides (Omar et al., 2020). Larval mosquito control is an important component of vector-management programs, but repeated reliance on conventional insecticides can contribute to resistance and may affect non-target organisms (Haq et al., 2026). Plant-derived larvicides are therefore investigated as complementary control tools because many plant extracts contain water- or solvent-extractable constituents that interfere with larval feeding, development, or physiological function (Ghosh et al., 2012; Abd Kadir et al., 2013). Microbial larvicides such as Bacillus thuringiensis var. israelensis are established alternatives, although ecological effects and local implementation constraints remain relevant considerations (Poopathi and Abidha, 2010; Allgeier et al., 2019).

			Culex quinquefasciatus Say is widely distributed and is routinely used in laboratory screening of plant-derived larvicides. Ilahi et al. (2012) reported concentration-dependent mortality of C. quinquefasciatus (Sohail et al., 2026). They exposed C. quinquefasciatus to aqueous extracts of Melia azedarach, demonstrating the usefulness of dose-response assays for comparing botanical preparations (Khan et al., 2026). In Lower Dir, related work on Asplenium species has documented nutritional and phytochemical characteristics, but integrated evidence combining proximate composition, aflatoxin screening, and larvicidal activity remains limited (Shakir et al., 2018). Asplenium platyneuron was therefore selected for the present investigation.

			Accordingly, the objectives of this study were to: (i) determine the proximate composition and reported energy value of A. platyneuron collected from Khanpur, Lower Dir; (ii) screen the same plant material for aflatoxin contamination using the documented competitive ELISA procedure; and (iii) quantify the 24-h larvicidal response of C. quinquefasciatus to increasing concentrations of aqueous leaf extract. It was expected that larval mortality would increase with extract concentration. The study was designed as a baseline assessment, and the interpretation was restricted to the analytical and bioassay information preserved in the experimental record. The study also addresses an important reporting issue: the analytical method preserved in the laboratory record identifies a total-aflatoxin ELISA kit, whereas earlier manuscript wording referred specifically to aflatoxin B1. To maintain analytical accuracy, the present revision follows the documented kit specificity and avoids assigning an individual aflatoxin identity that was not demonstrated by the preserved assay information.

			Materials and Methods

			Study area and plant collection

			The study was carried out at the University of Malakand, Chakdara, Lower Dir, Khyber Pakhtunkhwa, Pakistan. The study area was described in the original record as moderately cool and humid, with a mean annual temperature of approximately 19 °C and average relative humidity of 39.9%. Asplenium platyneuron was collected from Khanpur, Lower Dir, Pakistan. Voucher material was prepared and deposited in the herbarium of the Institute of Plant Sciences, University of Malakand, and taxonomic identification was confirmed by Dr. Gul Rahim.

			Plant material preparation

			Fresh plant material was inspected, and senescent, insect-damaged, and visibly fungus-infected leaves were discarded. The retained material was washed thoroughly with tap water, cut into smaller fragments, and shade-dried in a well-ventilated area under normal room conditions for approximately three weeks. Direct sunlight was avoided to reduce possible degradation of plant constituents. After drying, the material was milled to a coarse powder with a laboratory grinder and stored in sealed glass containers until analysis.

			Proximate composition analysis

			Proximate determinations were performed in triplicate following the procedures documented in the original experimental record and consistent with standard AOAC-type analytical approaches. Summary values are reported because replicate-level measurements were not preserved in the supplied study file. No dispersion statistic was reconstructed for the proximate variables because doing so would require the original replicate observations (AOAC International, 2023).

			Moisture and dry matter

			A 5-g portion of sample was transferred to a pre-cleaned, pre-weighed Petri dish and dried in a hot-air oven for approximately 4 h at 106.5±1.5 °C. The dish was cooled in a desiccator and reweighed. Moisture content was calculated from the loss in mass during drying, and dry matter was calculated as 100− moisture (%).

			Crude protein

			Crude protein was determined by the Kjeldahl procedure. Approximately 1 g of powdered sample was digested with 12 mL concentrated sulfuric acid (H2SO4) in the presence of 0.8 g copper sulfate (CuSO4) catalyst at approximately 419–421 °C for 45 min. After digestion, 75 mL distilled water was added, and steam distillation was carried out using 25 mL of 4% boric acid. Released ammonia was quantified by titration with 0.1 N hydrochloric acid. Nitrogen was converted to crude protein using the factor 6.25. Kjeldahl-based estimates represent crude protein rather than directly measured true protein (Hwang et al., 2020).

			Total ash

			A 5-g portion of powdered material was placed in a pre-weighed crucible, gently charred over a low Bunsen flame and subsequently incinerated overnight in a muffle furnace at approximately 550 °C. After cooling in a desiccator, the ash residue was weighed and expressed as a percentage of sample mass (Haq et al., 2026).

			Crude fat

			Crude fat was determined by Soxhlet extraction. Approximately 5 g of sample was extracted with petroleum ether for 6 h. The solvent was removed by evaporation, and the recovered residue was oven-dried at approximately 76 °C to constant mass. Crude fat was calculated gravimetrically from the recovered extract (Haq et al., 2026).

			Crude fiber

			Defatted material was boiled in 1.25% sulfuric acid for 30 min and washed thoroughly with water. The residue was then boiled in 1.25% sodium hydroxide for a further 30 min, rinsed, dried at approximately 106.2 °C, and incinerated at approximately 549 ± 1 °C. Crude fiber was calculated gravimetrically from the mass loss associated with incineration (Ferreira and Thiex, 2023).

			Carbohydrate and reported energy value

			Carbohydrate was determined by difference as: carbohydrate (%) = 100 − [moisture + crude protein + crude fat + crude fiber + total ash]. The Results section of the original paper calculated energy as: energy (kcal/100 g) = (2.62 × % crude protein) + (8.37 × % crude fat) + (4.20 × % carbohydrate). Because the original Methods also contained a separate bomb-calorimeter description that conflicts with this calculation, the present manuscript reports the table-supported calculated energy value and explicitly identifies it as calculated rather than direct calorimetry (Khan et al., 2026).

			Aflatoxin extraction and competitive ELISA

			A 10-g portion of homogenized sample was transferred to a conical flask containing 50 mL of 70% methanol and shaken mechanically at 200 rpm for 15 min. The suspension was filtered through Whatman No. 1 filter paper. The filtrate was concentrated under reduced pressure at 40 °C and diluted to 10 mL with 70% methanol (Khan et al., 2026). A 1-mL aliquot was used for aflatoxin determination with the documented AgraQuant® Total Aflatoxin Assay Kit. In the competitive ELISA, antibody-coated microwells received standards or sample extract together with aflatoxin–enzyme conjugate. After incubation and washing, substrate was added, and color development was measured at 450 nm with an ELISA microplate reader. Concentration was estimated against the kit calibration curve. Because the preserved method names a total-aflatoxin kit, the result is reported here as total aflatoxin rather than being relabeled as AFB1 (Omar et al., 2020; Boshra et al., 2023).

			Preparation of aqueous leaf extract

			Fresh leaves were washed and shade-dried. Approximately 1 kg of dried leaf material was coarsely ground and immersed in 3 L of distilled water for seven days with occasional shaking. The suspension was filtered through muslin cloth, and the filtrate was concentrated under reduced pressure using a Heidolph Laborta 4000 rotary evaporator. The crude aqueous extract was stored at 4 °C until use in the larvicidal bioassay (Khan et al., 2026).

			Mosquito collection and identification

			Approximately 100 third- and fourth-instar mosquito larvae were collected from stagnant water within the University of Malakand campus using a glass dropper. Larvae were transferred to plastic containers containing 200 mL of water from the collection site and covered with netting. They were reared to adulthood for confirmation of identity. Adults were collected with an aspirator, euthanized in an airtight chamber using a cotton swab soaked with chloroform, and stored in tubes containing silica gel. Permanent slides of fourth-instar larvae were also prepared. Adult and larval specimens were examined under a binocular microscope using standard taxonomic keys and were identified as Culex quinquefasciatus (Barraud, 1934; Harbach, 1988).

			Larvicidal bioassay

			A 10,000-ppm stock solution of aqueous leaf extract was prepared in distilled water. Working concentrations of 50, 100, 500, 1000, 1500 and 2000 ppm were prepared as 100-mL volumes in 500-mL plastic cups. Twenty-five late third- to early fourth-instar larvae were transferred to each cup (Khan et al., 2026). Larvae were initially provided a 3:2 mixture of crushed brewer’s yeast and dog biscuits; no additional feeding was provided during the exposure period. A control group was maintained under the same conditions without plant extract. The experiment was conducted at 30 ± 2 °C and 70–75% relative humidity, and each concentration was tested in five replicate cups (Naz et al., 2026).

			Mortality was assessed 24 h after exposure. Larvae were considered dead when they showed no movement and failed to respond to gentle probing at the cervical or siphon region. Mortality (%) was calculated as: (number of dead larvae/ total larvae) × 100. Tests were to be repeated if more than 10% of control larvae pupated. Where control mortality was between 5% and 20%, corrected mortality was to be calculated using Abbott’s correction. In the recorded dataset, control mortality was 0%, so correction was unnecessary (Abbott, 1925). The study record reported an LC50 of 612.25 ppm, following the dose-effect framework of Litchfield and Wilcoxon (1949).

			Statistical analysis

			Proximate and aflatoxin determinations were documented as triplicate analyses, whereas larvicidal treatments were tested in five replicate cups. Larvicidal mortality is reported as mean ± standard deviation (SD). Because the original replicate-level proximate values, individual larval dead/alive counts, and complete ELISA calibration-standard data were not preserved in the supplied record, new ANOVA, post-hoc P values or confidence intervals were not generated. A descriptive linear regression of the six non-control concentration-level mean mortalities was used only to summarize the concentration-response trend. A descriptive probit transformation of treatment-level mean mortality against log10 concentration was also used as a consistency check for the recorded LC50, this treatment-mean analysis does not replace a probit/binomial model fitted to replicate-level counts. Statistical calculations and figures were prepared using reproducible code supplied with the manuscript.

			Table 1: Summary of plant preparation, analytical procedures and larvicidal bioassay conditions.

			
				
					
					
					
				
				
					
							
							Component

						
							
							Documented condition

						
							
							Replication/output

						
					

					
							
							Collection

						
							
							Khanpur, Lower Dir, Khyber Pakhtunkhwa, Pakistan

						
							
							Single documented collection batch

						
					

					
							
							Drying and storage

						
							
							Shade dried ~3 weeks; ground; sealed glass storage

						
							
							Prepared plant powder

						
					

					
							
							Moisture

						
							
							5 g; 106.5 ± 1.5 °C; ~4 h

						
							
							Triplicate

						
					

					
							
							Crude protein

						
							
							Kjeldahl; 6.25 nitrogen-to-protein factor

						
							
							Triplicate

						
					

					
							
							Total ash

						
							
							~550 °C overnight

						
							
							Triplicate

						
					

					
							
							Crude fat

						
							
							Soxhlet; petroleum ether; 6 h

						
							
							Triplicate

						
					

					
							
							Crude fiber

						
							
							1.25% H2SO4 then 1.25% NaOH; gravimetric

						
							
							Triplicate

						
					

					
							
							Aflatoxin

						
							
							10 g + 50 mL 70% methanol; 200 rpm, 15 min; competitive ELISA at 450 nm

						
							
							Triplicate; total aflatoxin kit

						
					

					
							
							Aqueous extract

						
							
							1 kg dried leaves + 3 L distilled water; 7 days

						
							
							Crude aqueous leaf extract

						
					

					
							
							Larvicidal assay

						
							
							0, 50, 100, 500, 1000, 1500, 2000 ppm; 25 larvae/cup; 24 h; 30 ± 2 °C

						
							
							Five replicate cups per concentration
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			Figure 1: Experimental workflow used for plant collection, sample preparation, proximate characterization, total-aflatoxin screening, aqueous leaf extraction, and larvicidal bioassay.

			Results

			Proximate composition

			The proximate composition of A. platyneuron is summarized in Table 2 and Figure 2. Moisture content was 13.0%, corresponding to a dry matter content of 87.0%. Among the measured compositional fractions, crude fiber was highest at 36.0%, followed by carbohydrate at 27.10% and crude protein at 17.50%. Total ash was 5.60%, while crude fat represented the smallest fraction at 0.80%. These values are reported as the study-record summaries of triplicate measurements; replicate-level observations were not available for calculation of SD or SE.

			Table 2: Proximate composition and reported calculated energy value of Asplenium platyneuron collected from Khanpur, Lower Dir.

			
				
					
					
					
				
				
					
							
							Parameter

						
							
							Value

						
							
							Unit/basis

						
					

					
							
							Moisture

						
							
							13.00

						
							
							%

						
					

					
							
							Dry matter

						
							
							87.00

						
							
							%

						
					

					
							
							Crude protein

						
							
							17.50

						
							
							%

						
					

					
							
							Crude fat

						
							
							0.80

						
							
							%

						
					

					
							
							Crude fiber

						
							
							36.00

						
							
							%

						
					

					
							
							Total ash

						
							
							5.60

						
							
							%

						
					

					
							
							Carbohydrate by difference

						
							
							27.10

						
							
							%

						
					

					
							
							Calculated energy

						
							
							166.36

						
							
							kcal/100 g

						
					

				
			

			[image: ]

			Figure 2: Proximate composition of Asplenium platyneuron collected from Khanpur, Lower Dir, Pakistan. Values are the recorded summary percentages. Dry matter is not plotted because it is the complement of moisture.

			Calculated energy value and macronutrient contribution

			Using the energy equation reported in the Results record, crude protein contributed 45.85 kcal/100 g, crude fat contributed 6.70 kcal/100 g and carbohydrate contributed 113.82 kcal/100 g. The summed calculated energy value was 166.36 kcal/100 g. Carbohydrate therefore accounted for approximately 68.4% of the calculated energy, protein for 27.6% and fat for 4.0% (Figure 3). This value is treated as a calculated estimate because the formula-based Results record conflicts with a separate bomb-calorimeter description in the original methods.
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			Figure 3: Macronutrient contributions to the reported calculated energy value of 166.36 kcal/100 g using the study-record equation: 2.62 × protein + 8.37 × fat + 4.20 × carbohydrate.

			Aflatoxin screening result

			Competitive ELISA detected 15 ppb (15 µg/kg) total aflatoxin in the analyzed plant material (Table 3). The preserved worksheet recorded an absorbance value of 0.455 for the sample result. The complete set of calibration standards and replicate absorbance readings was not available in the supplied study record, so the calibration curve was not independently reconstructed. Because the documented method used an AgraQuant® Total Aflatoxin Assay Kit, the analytical result is reported as total aflatoxin rather than as an AFB1-specific concentration.

			Table 3: Aflatoxin screening result and documented competitive ELISA conditions.

			
				
					
					
				
				
					
							
							Item

						
							
							Documented result/condition

						
					

					
							
							Sample mass

						
							
							10 g

						
					

					
							
							Extraction solvent

						
							
							50 mL of 70% methanol

						
					

					
							
							Shaking

						
							
							200 rpm for 15 min

						
					

					
							
							Filtration

						
							
							Whatman No. 1 filter paper

						
					

					
							
							Concentration

						
							
							Rotary evaporation at 40 °C under vacuum

						
					

					
							
							Final dilution

						
							
							10 mL with 70% methanol

						
					

					
							
							Assay

						
							
							AgraQuant® Total Aflatoxin competitive ELISA

						
					

					
							
							Reading wavelength

						
							
							450 nm

						
					

					
							
							Recorded absorbance

						
							
							0.455

						
					

					
							
							Total aflatoxin result

						
							
							15 ppb (15 µg/kg)

						
					

				
			

			Larvicidal mortality response

			Aqueous leaf extract produced a clear concentration-dependent mortality response against late third- to early fourth-instar C. quinquefasciatus after 24 h (Table 4; Figure 4). The untreated control showed 0.00 ± 0.00% mortality. Mean mortality increased to 13.50 ± 5.06% at 50 ppm and 21.00 ± 4.90% at 100 ppm. At intermediate concentrations, mortality was 32.56 ± 3.70% at 500 ppm and 51.70 ± 3.90% at 1000 ppm. Higher doses produced 62.00 ± 3.00% mortality at 1500 ppm and 83.63 ± 5.80% at 2000 ppm. Thus, mortality increased by 70.13 percentage points between the lowest and highest non-control concentrations.

			Table 4: Larvicidal effect of aqueous Asplenium platyneuron leaf extract against third- and fourth-instar Culex quinquefasciatus after 24 h exposure.

			
				
					
					
					
					
				
				
					
							
							Concentration (ppm)

						
							
							Mean mortality (%)

						
							
							SD (%)

						
							
							Replicate cups (n)

						
					

					
							
							0

						
							
							0.00

						
							
							0.00

						
							
							5

						
					

					
							
							50

						
							
							13.50

						
							
							5.06

						
							
							5

						
					

					
							
							100

						
							
							21.00

						
							
							4.90

						
							
							5

						
					

					
							
							500

						
							
							32.56

						
							
							3.70

						
							
							5

						
					

					
							
							1000

						
							
							51.70

						
							
							3.90

						
							
							5

						
					

					
							
							1500

						
							
							62.00

						
							
							3.00

						
							
							5

						
					

					
							
							2000

						
							
							83.63

						
							
							5.80

						
							
							5
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			Figure 4: Concentration-dependent 24-h mortality of third- and fourth-instar Culex quinquefasciatus exposed to aqueous Asplenium platyneuron leaf extract. Points are the reported means and error bars are SD from five replicate cups per concentration.

			Concentration-response relationship and LC50

			A descriptive linear regression fitted to the six non-control treatment means showed a strong positive concentration-response trend (R²= 0.989). This regression is descriptive because it uses treatment-level means rather than individual replicate counts. The study record reported an LC50 of 612.25 ppm. A separate descriptive probit transformation of the treatment-level mean mortalities against log10 concentration produced an approximate 50% midpoint of 635 ppm (R²= 0.878), which is in the same general range as the recorded LC50 (Figure 5). A formal LC50 estimate with confidence limits requires the original numbers of dead and surviving larvae for each replicate.
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			Figure 5: Descriptive probit reconstruction from the reported treatment-level larvicidal means. The dashed vertical line marks the recorded LC50 of 612.25 ppm; the treatment-mean consistency check gave an approximate midpoint of 635 ppm (R² = 0.878). This plot is descriptive and does not replace a replicate-level probit/binomial analysis.

			Discussion

			The present investigation combines three complementary evaluations of A. platyneuron from Lower Dir: proximate composition, aflatoxin screening, and aqueous-extract larvicidal activity. These components address different aspects of botanical-material assessment. Proximate analysis describes the major compositional fractions, aflatoxin screening addresses a potential post-harvest safety hazard, and the larvicidal bioassay tests a defined biological response (Saifullah et al., 2025). Considering these components together is useful because plant material may show biological activity while still requiring independent quality-control assessment (Irshad et al., 2025).

			The proximate profile was characterized by high crude fiber (36.0%), moderate carbohydrate (27.1%) and crude protein (17.5%), low total ash (5.6%) and very low crude fat (0.8%). Proximate values can vary substantially among species and can also be influenced by plant organs, maturity, habitat, drying regime, and analytical procedure. Shakir et al. (2018) reported substantial compositional variation in Asplenium dalhousiae collected from different localities of Lower Dir, supporting the view that locality and species identity can influence measured nutrient fractions. More broadly, analytical variation in fiber and protein measurements is well recognized, particularly when different extraction, digestion, or conversion procedures are used (Hwang et al., 2020; Ferreira and Thiex, 2023). For this reason, the present values should be interpreted as baseline composition for the analyzed material rather than as fixed species-wide constants (Asif et al., 2025).

			The 13.0% moisture content indicates that the material had undergone substantial drying, but low moisture at the time of analysis does not establish that the sample was never exposed to conditions favorable for fungal growth. Aflatoxin contamination may develop before harvest or during early post-harvest handling and can persist after subsequent drying because these compounds are relatively stable (Adeyeye, 2020; Benkerroum, 2020; Smaoui et al., 2023). The documented ELISA result of 15 ppb total aflatoxin therefore provides a useful quality-control signal, but it should not be overinterpreted as a regulatory determination. The commercial method recorded in the original study is a total-aflatoxin assay, and analyte-specific confirmation would require an AFB1-specific immunoassay or chromatographic separation. Omar et al. (2020) and Boshra et al. (2023) similarly emphasize the importance of assay validation and confirmatory analytical tools when precise mycotoxin quantification is needed (Subhan et al., 2025).

			Comparison with regulatory limits requires additional caution because limits differ among commodities and jurisdictions, and medicinal plant materials may not fall under the same category as cereals, spices, or animal feeds. The present study therefore treats 15 ppb as an analytical observation rather than assigning a safety classification (Bibi et al., 2026). Recent surveys of plant- and feed-derived materials demonstrate that aflatoxin occurrence can be strongly influenced by moisture management, storage, climatic conditions, and supply-chain practices (Naveed et al., 2022; Kitigwa et al., 2023; Wanjiru et al., 2023). The result supports the need for improved post-harvest hygiene and expanded multi-batch surveillance of medicinal plant materials in Pakistan (Khan et al., 2026).

			The larvicidal experiment showed a clear dose-dependent response. Mortality increased from 13.5% at 50 ppm to 83.63% at 2000 ppm, and mortality was close to 50% at the 1000-ppm treatment. This pattern is biologically consistent with concentration-dependent exposure to one or more toxic constituents in the aqueous leaf extract. Ilahi et al. (2012) also reported increasing mortality of C. quinquefasciatus with increasing concentration of aqueous Melia azedarach extracts, while broader reviews have documented larvicidal activity across numerous plant species and extraction systems (Ghosh et al., 2012; Abd Kadir et al., 2013). The similarity in response pattern does not imply that the active compounds are the same, because botanical extracts differ substantially in phytochemical composition (Naz et al., 2026).

			Water extraction is relevant because it preferentially recovers polar and water-soluble compounds and can approximate simple low-cost preparation methods. The observed mortality indicates that at least some larvicidal constituents were recoverable in water (Sohail et al., 2026). However, the present experiment did not chemically identify these constituents, so mechanisms such as neurotoxicity, feeding inhibition, membrane disruption, or endocrine interference cannot be assigned from the mortality data alone (Suhail et al., 2026). Future work should fractionate the aqueous extract, characterize major constituents using chromatographic and spectroscopic methods, and test purified fractions against mosquito larvae (Haq et al., 2026). Such work would also allow assessment of whether the active fractions affect non-target aquatic organisms, an important consideration in botanical larvicide development (Allgeier et al., 2019).

			The recorded LC50 of 612.25 ppm was broadly supported by the treatment-mean probit consistency check, which yielded an approximate midpoint of 635 ppm. Nevertheless, LC50 estimation is most robust when based on the original number of dead and surviving larvae at each concentration and replicate, allowing an appropriate binomial/probit model and confidence interval (Nyein and Ullah, 2026). The absence of those replicate-level counts limits statistical reconstruction (Ullah and Shakir, 2023). Similarly, the original record states that proximate and aflatoxin analyses were performed in triplicate, but the individual replicate observations were not retained in the supplied manuscript, preventing independent estimation of SD and inferential comparisons (Subhan et al., 2026).

			Several additional limitations should be considered. Plant material came from a single documented locality and, apparently, a single collection batch, so the study did not assess seasonal or geographic variation (Khan et al., 2025). The original record did not preserve collection date, coordinates, or a voucher accession number. The aflatoxin procedure documents a total-aflatoxin kit rather than an AFB1-specific assay, and the complete standard-curve data were unavailable. No phytochemical profile was generated for the aqueous extract, and no non-target toxicity test was conducted (Shakir et al., 2025). These limitations do not negate the recorded observations, but they define the scope of inference. A stronger follow-up study should include replicated collections across seasons and localities, complete herbarium metadata, analyte-specific LC-MS/MS mycotoxin confirmation, standardized extract yield, phytochemical profiling, replicate-level dose-response modeling, and non-target safety testing (Manan et al., 2025).

			Conclusions and Recommendations

			Asplenium platyneuron collected from Khanpur, Lower Dir contained 17.50% crude protein, 36.0% crude fiber, 27.10% carbohydrate, 5.60% total ash, and 0.80% crude fat, with a reported calculated energy value of 166.36 kcal/100 g. The documented competitive ELISA detected 15 ppb total aflatoxin, indicating that mycotoxin surveillance should accompany compositional evaluation of dried medicinal plant materials. Aqueous leaf extract produced concentration-dependent mortality of Culex quinquefasciatus, increasing from 13.50 ± 5.06% at 50 ppm to 83.63 ± 5.80% at 2000 ppm after 24 h, and the study reported an LC50 of 612.25 ppm. These results support further investigation of A. platyneuron as a source of water-extractable larvicidal constituents. Future work should use multi-site and seasonal sampling, preserve complete replicate-level data, confirm individual aflatoxins chromatographically, characterize active phytochemicals, and include non-target safety assays before practical larvicidal use is considered.
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			Novelty Statement
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Proximate Composition, Aflatoxin Screening and Larvicidal Activity
ofAsplenium platyneuron Against Culex quinquefasciatus
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Abstract | Medicinal plant materials require evaluation for chemical composition, contamination risks, and
reproducible biological activity. This study characterized the proximate composition, screened for aflatoxin
contamination, and evaluated the aqueous-leaf larvicidal activity of Asplenium platyneuron collected from
Khanpur, Lower Dir, Khyber Pakhtunkhwa, Pakistan. Plant material was shade-dried for approximately
three weeks and analyzed using standard proximate procedures. Aflatoxins were extracted from 10 g of
powder with 70% methanol and quantified by competitive enzyme-linked immunosorbent assay (ELISA).
For larvicidal testing, aqueous leaf extract was prepared from 1 kg of dried leaves in 3 L of distilled water, and
late third- to early fourth-instar Culex quinguefasciatus were exposed for 24 h to 50, 100, 500, 1000, 1500, and
2000 ppm. The material contained 13.0% moisture, 87.0% dry matter, 17.50% crude protein, 0.80% crude
fat, 36.0% crude fiber, 5.60% total ash, and 27.10% carbohydrate, with a reported calculated energy value of
166.36 kcal/100 g. The documented competitive ELISA result was 15 ppb total aflatoxin. Larval mortality
increased from 13.50 + 5.06% at 50 ppm to 83.63 + 5.80% at 2000 ppm; the control showed no mortality.
The study record reported an LC50 of 612.25 ppm. These findings provide baseline compositional and safety
information and demonstrate concentration-dependent larvicidal activity. Broader sampling, analyte-specific
mycotoxin confirmation, phytochemical characterization, and dose-response analysis using original replicate-
level counts are recommended.
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