


Traditional Preparation and Preliminary Antimicrobial Screening of a Mahua (Madhuca longifolia) Distillate


Abstract:-
Mahua (Madhuca longifolia) flowers are traditionally used for preparing fermented and distilled beverages in several indigenous communities. This study documented the traditional preparation of a Mahua distillate and conducted preliminary physicochemical, phytochemical, and antimicrobial screening. One kilogram of dried Mahua flowers was processed with 3 L of water, yielding approximately 350 mL of distillate. The sample had a measured pH of 4.7. A potassium dichromate oxidation test produced a colour change consistent with the presence of alcohol, although ethanol concentration could not be quantified because the spectrophotometric measurements did not produce a reliable concentration-dependent calibration response. Qualitative phytochemical tests indicated presumptive positive reactions for saponins, terpenoids, alkaloids, and carbohydrates, whereas tannins, phenols, flavonoids, anthocyanins, and proteins were not detected under the test conditions. Preliminary agar well-diffusion screening produced reported inhibition zones of 8.3 mm for the Mahua sample and 6.2 mm for azithromycin in the antibacterial assay, while values of 13.2 mm and 9.5 mm were recorded for the Mahua sample and fluconazole, respectively, in the antifungal assay. However, the identities of the test microorganisms, inoculum density, appropriate ethanol-matched and negative controls, replication, and statistical analysis were not documented. The observed inhibition therefore cannot establish antimicrobial effectiveness or be attributed specifically to phytochemical constituents. These preliminary findings provide descriptive information that requires confirmation through standardized analytical and microbiological procedures.
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Introduction:-
Mahua (Madhuca longifolia) flowers are an important traditional resource for indigenous communities and are used as a raw material for producing alcoholic beverages (Singh et al., 2013). Traditional preparation practices vary, which can result in differences in fermentation and product characteristics. Research on Mahua beverages has examined ways to improve consistency through controlled fermentation conditions, including regulation of temperature and pH (Patra, 2026). Studies have also explored blending Mahua flowers with native fruit juices to modify the beverage’s sensory and physicochemical properties (Satbhai et al., 2025). In one study, fermentation at 16°C produced wine with higher alcohol and ascorbic acid contents than fermentation at 20°C and 25°C (Yadav et al., 2009).
Although previous research has focused on fermented Mahua beverages and their preparation, less is documented about the preliminary biochemical characteristics of traditionally prepared Mahua distillates. In particular, qualitative tests can provide an initial indication of alcohol and selected phytochemical groups, but they do not establish ethanol concentration or identify individual compounds. Accordingly, the present study documents the traditional preparation of a Mahua distillate and reports preliminary alcohol testing and qualitative phytochemical screening. These findings are exploratory and provide a basis for future analyses using standardized preparation methods and quantitative techniques. Furthermore, investigating the specific retention of bioactive compounds such as terpenoids and alkaloids during distillation may elucidate the functional properties that contribute to the beverage's potential antimicrobial activity . Furthermore, comparing these traditional outcomes with optimized protocols that regulate environmental conditions such as pH and temperature may offer insights into enhancing the retention of key secondary metabolites while ensuring product consistency (Patra, 2026). Moreover, establishing these correlations will clarify how the transition from raw floral substrates to fermented distillates influences the overall pharmacological profile, particularly regarding hepatoprotective and antioxidant efficacy (A & Usha, 2024). Additionally, the residues remaining post-fermentation merit evaluation for their mineral composition and potential utility as agricultural fertilizers, as these byproducts may contain essential elements that reflect the nutrient profile of the original floral substrate (Jha et al., 2013). Consequently, integrating these multifaceted assessments can facilitate the commercial valorization of Madhuca longifolia, expanding its application beyond traditional liquor to include functional food ingredients like biscuits or nutrient-dense additives (Sinha et al., 2017). Given that these flowers are inherently rich in sugars and proteins, such value-added products could serve as significant sources of dietary fiber and essential minerals, including calcium and iron (Mishra & Poonia, 2019; Surve et al., 2024). Beyond their nutritional value, the bark and seeds of the Madhuca longifolia tree offer additional therapeutic and industrial prospects, ranging from traditional treatments for bone fractures to the extraction of oils for diverse manufacturing applications (Saif et al., 2020). 
Aim and Objectives of the Study
The present study aimed to document the traditional preparation and preliminary biochemical characteristics of a Mahua distillate prepared from Madhuca longifolia flowers.
The specific objectives were:
1 To document the traditional processing and distillation procedure used for the preparation of the Mahua distillate.
2 To perform preliminary qualitative phytochemical screening of the prepared distillate.
3 To investigate the presence of alcohol using a preliminary potassium dichromate-based colourimetric test.
4 To conduct exploratory in vitro antibacterial and antifungal screening of the prepared distillate under the experimental conditions employed.
Methodology
Collection Of Fresh Mahua Flower :-
On 13 March 2026, freshly fallen Madhuca longifolia flowers were collected in a clean, dry bucket. Any flowers with minute sand particles were carefully cleaned. The flowers were sun-dried on the rooftop of a house, where they also received heat from the surface. The hot summer weather accelerated the drying process, which took approximately eight days. After drying, the flowers had a total weight of 2 kg. The cloth, bucket, and drying surface were clean and dry during the process (Behera et al., 2016).
Traditional Preparation and processing of Mahua :-Freshly collected, sun-dried Madhuca longifolia flowers were used to prepare the Mahua distillate. One kilogram of dried flowers was soaked in 3 L of water for 24 hours. The soaked material was then processed in a locally used distillation apparatus heated with firewood. Approximately 350 mL of distillate was collected and transferred to a clean, dry glass bottle for laboratory analysis. The use of Mahua flowers in the preparation of distilled liquor is consistent with reported traditional practices (Saif et al., 2020).
The preparation included a fermentation stage; however, the fermentation duration and temperature, initial sugar concentration, pH changes, microbial population, and fermentation kinetics were not recorded. No defined yeast inoculum was added, and fermentation was not conducted under controlled laboratory conditions. Consequently, the fermentation process could not be quantitatively characterized in this study.
pH  
For pH measurement, approximately 25 mL of Mahua wine, which had been stored in a bottle for three days, was transferred to a clean 50 mL beaker. The digital pH meter was checked in distilled water and displayed a reading of 6.9. The meter was then placed in the wine sample, which registered a pH of 4.7, indicating acidic conditions. This value is close to the pH of 4.5 reported as optimal for fermenting a Mahua-flower nutrabeverage, though the products and preparation conditions differed (Surve et al., 2024).
Potassium Dichromate Test for Alcohol
The alcoholic character of the Mahua wine was assessed using a potassium dichromate test (Zoeckelin, 1990). In this test, 1 mL of Mahua wine was mixed with 2 mL of 5% potassium dichromate solution, to which 2 mL of extra-pure sulfuric acid had been added carefully. The mixture was heated in a test tube at approximately 60 °C for 20 minutes. The orange colour began to fade after about 5 minutes, and the mixture appeared green by approximately 20 minutes. This colour change is consistent with the presumptive presence of alcohol in the sample; however, the test does not determine ethanol concentration (Pianarnupap et al., 2021).
Identification of Terpenoid through Salkowski Test :-
The presence of terpenoid compounds in the Mahua wine was assessed using the Salkowski test. A 2 mL aliquot of Mahua wine was transferred to a clean, dry test tube, and 2 mL of chloroform was added. The test tube was tilted, and 3 mL of sulfuric acid (H₂SO₄) was added slowly in three 1 mL portions using a micropipette. A visible ring formed at the interface between the liquids. This observation was recorded as a presumptive positive result for terpenoid compounds (Shaikh & Patil, 2020; Whitby, 1923).
Identification for the presence of the Saponin ( Foam Test)
The mahua wine has saponins which has determined by the Foam Test. 2mL of mahua wine has taken in a clean & dry test tube and added 6mL of the distill water. The mixture has been shaken vigourously for 30 seconds and in test tube stand undisturbed for 10 minutes. After 10 minutes their is formation of a well stable little bubbles in the upper layer of the solution which shows presence of the saponins (Parbuntari et al., 2018). 
Alkaloid Detection By Dragendroff’s Test
The alkaloid presence on the mahua wine has been determined by Dragendroff’s Test. 2mL of mahua wine was taken into a clean and dry test tube added 2000uL of HCL (hydrochloric acid) was added (Shaikh & Patil, 2020). In the mixture then added 3 drop of Dragendroff’s reagent K[BiI₄]. The solution has seen the colour changing from transparewnt to the reddish orange precipitate. This formation of reddish orange precipitate give us result for the presence of alkaloid in the Mahua wine (Shaikh & Patil, 2020). (Mattioli et al., 2020)
Detection of tannins By the test of ferric chloride test (FeCl3)
The Tannin in mahua was observed using ferric chloride test. 2mL of mahua wine was taken in clen and dry test tube and added 3 drops of 1% ferric chloride (FeCl3). The test tube was shaken so the reaction could complete (Soloway & Wilen, 1952). The result was expected to be blue black or green colour (Krishnaiah et al., 2009), but in this case a little colour come which give us conclusion for absence of tannin in the mahua wine.
Detection of Flavonoids through Alkaline Reagent Test
The test of flavonoid for the mahua wine, 2mL Mahua wine sample was taken in clean and dry test tube and added 6 to 7 drops 2% of sodium hydroxide (NaOH) using micro pipette. For a positive result a deep yellow colour should produce, which would gone in addition of dilute hydrochloric acid (HCl) (S & S, 2024). But here this result do not came here a the solution colour changed to a light cyan colour after added few drops of dilute hydrochloric acid (HCl). This light cyan colour indicate us a negative result for the Flavonoid Test (Rajkumar et al., 2021).
Detection Test For Anthocyanin
Anthocyanin Detection Tests
Test with NaOH
Anthocyanin in the Mahua wine was screened using a pH-based test. A 2 mL aliquot of Mahua wine was transferred to a clean, dry test tube, and a few drops of sodium hydroxide were added. The tube was gently shaken. No colour change was observed; the sample remained transparent. A bluish-green colour in alkaline conditions would indicate a presumptive positive result. The absence of a colour change was therefore recorded as a negative result for anthocyanins (Mattioli et al., 2020).
Test with HCl
Anthocyanin in the Mahua wine was also screened using a pH-based test. A 2 mL aliquot of Mahua wine was transferred to a clean, dry test tube, and a few drops of hydrochloric acid were added. No colour change was observed; the sample remained transparent. A pink or red colour in acidic conditions would indicate a presumptive positive result. The absence of this colour change was therefore recorded as a negative result for anthocyanins (Mattioli et al., 2020).
Detection of Carbohydrates Using the Molisch Test
Carbohydrates in the Mahua wine sample were screened using the Molisch test. A 2 mL aliquot of Mahua wine was transferred to a clean, dry test tube, and 5 mL of Molisch reagent (α-naphthol solution) was added. The mixture was gently shaken. Then, 2 mL of extra-pure sulfuric acid (H₂SO₄) was carefully added down the inner wall of the tilted test tube to form a separate lower layer. A greenish-black ring was observed at the interface between the layers, while the upper layer appeared whitish and cloudy. The interfacial ring was recorded as a presumptive positive result for carbohydrates in the Mahua wine (Craig, 1997).
Detection of Protein Using the Biuret Test
Protein in the Mahua wine was screened using the Biuret test. A 2 mL aliquot of Mahua wine was transferred to a clean, dry test tube, and 2 mL of sodium hydroxide was added to create an alkaline medium. After mixing, 5–6 drops of 3% copper sulfate (CuSO₄) solution were added, and the colour change was observed. A bluish-violet or purple colour would indicate a presumptive positive result for protein. The solution appeared aqua or light blue; this was recorded as a negative result under the conditions of the test (El-Khateeb, 2020).


Determination of Optical Density of Ethanol Using a Spectrophotometer
Ethanol standards ranging from 1% to 10% (v/v) were prepared using distilled water and measured using a spectrophotometer. The instrument was blanked with distilled water at 340 nm. Each standard was transferred to a clean, dry cuvette, and its optical density was recorded. The cuvette was rinsed and dried between measurements to reduce the risk of contamination. The prepared ethanol standards were used only to observe the colourimetric response under the conditions of this preliminary procedure; the measurements were not used to estimate the ethanol concentration of the Mahua distillate.
The readings obtained for the ethanol standards did not show a consistent concentration-dependent response. Consequently, a reliable calibration curve could not be established, and the spectrophotometric results were not used to calculate the ethanol concentration of the Mahua distillate. Quantitative estimation requires further analysis using a validated calibration procedure and an appropriate analytical method.
Preliminary Antibacterial Screening
Preliminary antibacterial screening of the Mahua distillate was performed using nutrient agar and the agar well-diffusion method. The sample was applied to wells prepared in inoculated agar plates, which were incubated under the conditions recorded in the laboratory observations. The identity and strain designation of the bacterial test organism, the inoculum density, and the microbial identification procedure were not documented in the available experimental records. The screening is therefore considered preliminary, and the results cannot be attributed to a specific bacterial species.
Preliminary Antifungal Screening
Preliminary antifungal screening was performed using yeast peptone dextrose agar and the agar well-diffusion method. The Mahua distillate and reference antifungal preparation were applied to separate wells. The plates were incubated at 35 °C for three days, as recorded in the experimental procedure. However, the identity and strain designation of the fungal or yeast test organism, the inoculum density, and the microbial identification procedure were not documented. Consequently, any observed inhibition cannot be attributed to a specific fungal or yeast species. Antimicrobial activity was subsequently evaluated by measuring the diameter of the inhibition zones surrounding each well after the incubation period (Gonelimali et al., 2018). 
Result and discussion :-
Table 1:-  Experimental Result of Mahua Wine Test
	S.NO
	Test Conducted
	Result

	1.
	Saponin Test
	Positive

	2.
	Terpenoid Test
	Positive

	3.
	Alkaoid Test
	Positive

	4.
	Tannin Test
	Negative

	5.
	Phenol Test
	Negative

	6.
	Flavanoid Test
	Negative

	7.
	Anthocyanin Test
	Negative

	8.
	Carbohydrate Test
	Positive

	9.
	Protein Test
	Negative


Table 2 :- Azithromycin v/s Herbal mahua wine for the bacteria zone of inhibition
	Sample
	Zone of inhibition (mm)

	Azithromycin
	6.2 mm

	Herbal Mahua wine
	8.3 mm


Table 3 - Fluconazole v/s Herbal mahua wine for the Fungal zone of inhibition
	Sample
	Zone of inhibition (mm)

	Fluconazole
	9.5 mm

	Herbal Mahua wine
	13.2 mm







Table 4 - OD Value of Herbal Mahua Wine By Spectophotometer
	Wine Sample
	Optical Density

	Herbal Mahua wine
	0.04


The qualitative screening indicated the presence of saponins, terpenoids, alkaloids, and carbohydrates in the Mahua sample under the conditions of the tests performed. Tannins, phenols, flavonoids, anthocyanins, and proteins were not detected. These results are preliminary: qualitative reactions do not establish the concentrations of the constituents or confirm their identity, and further analytical characterization is needed. Terpenoids and polyphenolic compounds are chemically distinct groups, so the detection of terpenoids alone does not establish the presence or contribution of polyphenols. Previous reviews describe the traditional uses and phytochemistry of Madhuca longifolia, but the present tests do not establish therapeutic effects of this sample(Sinha et al., 2017).
The Mahua distillate produced a positive colourimetric response in the potassium dichromate test, consistent with the presence of alcohol under the conditions used. However, the preliminary spectrophotometric measurements did not provide a consistent concentration-dependent response, and no reliable calibration curve could be established. Thus, the ethanol concentration cannot be estimated from the reported optical-density value, and comparison with other alcoholic beverages is not supported by these results. Quantitative estimation requires a validated analytical procedure, such as gas chromatography. Because alcohol consumption also carries health risks, the preliminary findings should not be interpreted as evidence of health benefits (Arranz et al., 2012; Rehm, 2011).
In the agar well-diffusion screening, the reported inhibition-zone diameters were 8.3 mm for Mahua wine and 6.2 mm for azithromycin in the antibacterial assay, and 13.2 mm for Mahua wine and 9.5 mm for fluconazole in the antifungal assay. These measurements describe the observations under the reported test conditions; they do not demonstrate that Mahua wine was more effective than either reference preparation. The identities of the test organisms and their strains were not documented, and ethanol-matched, solvent, and adequate negative controls were not reported. Consequently, inhibition cannot be attributed specifically to Mahua phytochemicals, and the contribution of ethanol or other sample characteristics cannot be excluded. Standardized antimicrobial assays require defined organisms and appropriate controls for interpreting inhibition zones (Gonelimali et al., 2018). Further testing with identified strains, suitable controls, replicates, and statistical analysis is needed before drawing conclusions about antimicrobial activity.
Conclusion:- 
The study documented the traditional preparation and preliminary laboratory characterization of a Mahua (Madhuca longifolia) distillate. Qualitative screening indicated presumptive positive reactions for saponins, terpenoids, alkaloids, and carbohydrates, while several other tested constituents were not detected. The potassium dichromate test indicated the presence of alcohol, but ethanol concentration could not be reliably quantified. Inhibition zones were observed during preliminary antibacterial and antifungal screening; however, these findings cannot establish antimicrobial effectiveness because the test organisms were not identified and suitable controls, replication, and statistical analysis were not documented. Consequently, the observed inhibition cannot be attributed specifically to the phytochemical constituents of the distillate. Further investigation should employ validated quantitative analytical procedures and standardized antimicrobial assays using identified microbial strains, appropriate controls, replicate experiments, and statistical analysis before conclusions regarding biological activity are drawn.
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