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ABSTRACT 

Vitamin D deficiency is a global problem and is an underlying cause of several chronic diseases. 

Mushrooms are the reservoirs of many essential nutrients and bio-active compounds. Upon exposure 

to sunlight or UV radiations, mushrooms can synthesize vitamin D2 due to the presence of its 

precursor, ergosterol. Inclusion of vitamin D2 enhanced mushrooms in the diet can be a highly cost-

effective method to improve the vitamin D consumption globally. As mushrooms are highly perishable 

and undergo browning, various pre-treatments like washing and soaking in potassium metabisulphite, 

citric acid, vinegar, salt and sugar solutions are applied to reduce enzymatic browning, microbial load 

and increase shelf life.   This study aims to compare the changes occurring in vitamin D2 content, 

nutritive value and antioxidant activity in button mushrooms exposed to natural UV radiation from 

sunlight (T-1) with those occurring in button mushrooms dipped in potassium metabisulphite prior to 

exposure to sunlight (T-2) and assess the stability of vitamin D2 over a period of three months. All the 

samples were analyzed using standard methods and compared against control. Vitamin D2 content in 

the T-1 sample was significantly (p < 0.05) higher than T-2 and control. Significant effect (p < 0.05) 

of treatments was also noted in the moisture, ash, fibre and fat content of samples. Non-significant 

differences were seen in the protein, carbohydrate, calcium and iron content of the samples. Powder 

from both the treatments retained higher antioxidant properties. A gradual fall in the vitamin D2 

content was noted in all samples stored at ambient temperature over the period of three months. 
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INTRODUCTION 

Vitamin D is a vital micronutrient playing a 

valuable role in absorption of calcium and 

promoting bone health [1]. It also plays an 

important role in inflammation, immune 

function, cell differentiation and 

proliferation [2]. Insufficiency of vitamin D 

can cause problems like rickets, 

osteomalacia, muscle pain, reduced bone 

mineral density and a higher incidence of 

falls and fractures [3]. Studies also suggest 

that subclinical, asymptomatic vitamin D 

deficiency is also associated with a number 

of non-skeletal diseases such as cancer, 

diabetes, hypertension, cardiovascular 

disease, stroke, multiple sclerosis, 

inflammatory bowel disease, mental illness, 

liver diseases and autoimmune diseases [4, 

5]. It has been observed that people with 

higher serum 25-hydroxy-D levels had 

lower COVID-19 mortality rates [6]. 

Roughly 1 billion people all over the world 

are vitamin D deficient and nearly half of 

the global population has vitamin D 

insufficiency [7]. As vitamin D deficiency 

is a global problem, offering a rich, natural 

and economical source of this vitamin in the 

family's food basket is significant for 

improving community health and reducing 

morbidity and death rates [8]. 

Vitamin D (calciferol), is a fat-soluble 

vitamin with two major forms - vitamin D2 

(ergocalciferol) and vitamin D3 

(cholecalciferol) which differ in their side 

chains [9]. Ultraviolet B (UVB) radiation of 

skin exposed to sunlight is the primary 

source of Vitamin D3. However, as a result 

of lifestyle modifications, frequent sun 

exposure has diminished, leading to a 

vitamin D deficit [10].  Further, at higher 

latitudes, synthesis of vitamin D through 

skin is minimal in the winter months [11]. 

Important dietary sources of vitamin D3 are 

egg yolk, fatty fish, beef liver, and fortified 

dairy products which are of animal origin 

and may not be suitable for vegetarian and 

vegan populations [12]. Vitamin D2 is 

found in fungi and yeast. Most wild 

mushrooms are an excellent non-animal 

source of vitamin D2 [13]. Cultivated 

mushrooms, on the other hand, have a little 

preformed vitamin D as they are grown in 

dark chambers. However, the vitamin D2 

content of mushrooms can be enhanced 

post-harvest upon exposure to ultraviolet 

radiations. A high concentration of 

ergosterol (provitamin D2) is present in the 

cell walls of mushrooms which upon 

exposure to UV rays from sunlight or 

artificial sources gets converted into 

previtamin D2 and later on to Vitamin D2. 

The nature of these reactions is similar to 

those occurring in skin [14]. Hence, 

Vitamin D enhanced mushrooms can be a 

valuable alternative for vegetarian 

populations. 
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Further, mushrooms also contain many 

other essential nutrients and bioactive 

compounds with numerous therapeutic and 

health benefits [15]. The functional 

nutrients in mushrooms are proteins, amino 

acids, dietary fibre, polyunsaturated fatty 

acids (PUFA), terpenoids, steroids, keto 

acids, vitamins, minerals and antioxidants 

like glutathione and selenium [16]. 

Commonly cultivated mushrooms 

worldwide are Agaricus bisporus (button 

mushroom), Lentinus edodes (shiitake 

mushroom), Pleurotus spp. (oyster 

mushroom), and Flammulina velutipes 

(enoki mushroom) with button mushrooms 

dominating the global commercial 

mushroom industry [17]. 

Mushrooms are mainly marketed in fresh 

form but they are highly perishable and 

hence special postharvest treatments are 

needed to protect them [18]. Their market 

value falls within two-three days after 

harvest due to water loss, senescence, 

browning and microbial attack [19]. 

Mushrooms are susceptible to quick 

enzymatic browning due to their high 

tyrosinase and phenolic contents [20]. 

Washing mushrooms with anti-browning 

and anti-microbial agents have lately 

received commercial acceptance as a means 

to remove casing soil particles and for the 

application of microbial and browning 

inhibitors [21, 22]. The most common pre-

treatments are washing and soaking in 

potassium metabisulphite (KMS), citric 

acid, sugar and salt alone or in combination 

[23]. Washing in potassium metabisulphite 

(KMS) significantly improves the 

whiteness of button mushrooms with a 

lesser rate of browning during storage at 

ambient temperature and refrigerated 

conditions [24]. 

A number of studies have been conducted 

in the past, focussing on vitamin D2 

enrichment in popular mushroom varieties 

across the world. The various techniques 

studied for vitamin D2 enhancement 

include sun exposure, sun drying, and 

different types of UV radiations like UVA, 

UVB, UVC and Pulsed UV radiations. 

Exposure of mushrooms to sunlight even 

for a short duration can result in 

nutritionally significant increase in vitamin 

D2 [25] and is the most practical, simple 

and inexpensive consumer-based approach 

to increase the vitamin D intake of 

populations. 

However, to the best of the authors’ 

knowledge, no study has been conducted so 

far to study the effect of pre-treatment of 

mushrooms like dipping in KMS solution 

on the enhancement of vitamin D2 content 

upon sunlight exposure. Hence, the present 

study had been planned to compare the 

changes occurring in vitamin D2 content, 

nutritive value and antioxidant activity in 

button mushrooms exposed to natural UV 

from sunlight with those occurring in 
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mushrooms dipped in KMS prior to 

exposure to sunlight. Another purpose of 

the study was to assess the stability of 

vitamin D2 thus enhanced, in mushroom 

powder stored at conditions similar to those 

used by general consumers. 

MATERIALS AND METHODS 

Procurement of Mushrooms 

Freshly harvested, blemish-free, unwashed 

Button mushrooms (Agaricus bisporus 

strain NCS-100) from the same flush were 

procured directly from the supplier. 

Mushrooms were brought from the facility 

to the lab before sunrise in opaque 

containers, where they were stored at 4◦C 

and processed the same day. The average 

hat diameter (n=10) of mushrooms was 

37.4±2.79 mm. All the mushrooms were 

cleaned, washed with distilled water and 

allowed to drain on a clean cheesecloth. The 

mushrooms were then divided into three 

batches of one kg each for different 

treatments. 

Application of treatments  

Enhancement of vitamin D2 in button 

mushrooms was carried out using two 

processing techniques. For Treatment-1(T-

1), mushrooms were sliced and exposed to 

natural UV radiation from sunlight for three 

hours. For Treatment -2 (T-2), mushrooms 

were dipped in 1 per cent KMS solution for 

15 minutes, followed by slicing and then 

exposed to sunlight for three hours. The 

control group (C) was obtained by 

subjecting mushrooms to the same slicing, 

drying and grinding method without natural 

UV exposure from sunlight. For all the 

three batches, mushrooms were sliced 

vertically into nearly 3.0 mm thickness. Sun 

exposure of sliced mushrooms (T-1 & T-2) 

was carried out in mid-February between 

11.00 am to 3.00 pm on a sunny day at IIS 

University, Jaipur (26.84◦N, 75.77◦E, 431m 

above sea level). The procedure followed 

for vitamin D2 enhancement of mushrooms 

using sun exposure was based upon 

techniques used in secondary researches 

[26, 27]. Mushroom slices were spread in 

single-layer on food-grade LDPE (low-

density polyethylene) sheets and irradiated 

on both sides. The sides were turned after 

one and a half hours to get the maximum 

exposure benefit. On the day of experiment, 

the environmental temperature during 

exposure ranged between 26- 28◦C, the UV 

index between 6-7 and the relative humidity 

was 24 per cent. To avoid further exposure 

to UV light, sun-exposed mushroom slices 

were carefully placed back into opaque 

containers and taken for drying. Respective 

mushroom slices along with the control 

batch were spread in a single layer in trays 

and subjected to drying in a hot air oven at 

60◦C for 8-10 hours. The dried mushroom 

slices were pulverized to a fine powder in 

an electric grinder and packed in aluminium 

coated polyethylene bags and stored at 

ambient temperature in darkness in tightly 
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closed plastic containers for 3 months for 

further analysis. 

Vitamin D2 analysis of button mushroom 

powder 

Immediately following the powder 

preparation and after 30, 60 and 90 days of 

storage, vitamin D2 was extracted and 

analysed by high performance liquid 

chromatography (HPLC) using the method 

described by Rathore et al., [28], albeit with 

slight modifications at the Quality Control 

Laboratory at Amol Pharmaceuticals, 

Jaipur. Button mushroom powder (2g) was 

weighed accurately and four ml of sodium 

ascorbate solution (Sigma chemicals), 50 

ml of 95 per cent pure ethanol (Merck, 

Germany) and 10 ml of 50 per cent 

potassium hydroxide solution (85% pure, 

Merck Chemicals) were added. 

Saponification of the mixture was carried 

under reflux for one hour at 80°C, followed 

by immediate cooling to room temperature 

and transfer to a separating funnel. 

Extraction of the mixture was carried out 

first with 15 ml each of de-ionized water 

and ethanol followed by the addition of 50, 

50 and 20 ml of n-hexane in three 

stages.   The organic layers were pooled and 

three times washed with 50ml of ethanolic 

potassium hydroxide (3%) and then with 

de-ionized water to a neutral pH. The 

organic layer was rotary evaporated and re-

dissolved in 5 ml ethanol immediately. 

Twenty μl filtered sample (0.45micron 

filter paper) was injected into HPLC 

(Waters e2695 separation module, 

Alliance) equipped with a 2489 UV/visible 

detector (Waters) and eluted through a BDS 

Hypersil C18 column (250 x 4.6 mm, 5 

μm). The mobile phase utilised was 250 ml 

Methanol:750 ml acetonitril, with a flow 

rate of 1.0 ml/min; and UV signal was 

detected at 264 nm. The run time for 

samples was 30 min. Vitamin D2 (98.7% 

pure) was used as standard (Sigma 

chemicals, Germany). The Empower 

software (version 3) was used for 

instrumental control, data acquisition, and 

analysis. Vitamin D2 content was reported 

as μg/g dry weight (DW) and the analysis 

was repeated at the end of 30, 60 and 90 

days. 

Determination of nutritional 

composition of button mushroom 

powder  

The methods described by AOAC [29] were 

used to determine the moisture content, ash, 

crude protein, crude fat and crude fibre of 

button mushroom powder samples, with 

carbohydrate content being calculated by 

difference. Iron and calcium analysis was 

done by the Inductively Coupled Plasma 

Optical Emission Spectrometry (ICP-OES) 

method [29] with some modifications. The 

measurements were carried out using the 

Perkin Elmer optima ICP- OES (Model: 
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OPTIMA 8300) at wavelengths 238.204 nm 

and 317.933 nm respectively. 

Determination of antioxidant activity 

 Determination of total antioxidant capacity 

(TAC) by DPPH radical scavenging 

activity was done as per the method 

described by Tadhani et al. [30]. with some 

modifications. Accurately weighed (1.5g) 

sample was dissolved in 15 ml of 80 per 

cent methanol (pH 2.0) and continuously 

shaken for half an hour.  The supernatant 

was decanted and the procedure was further 

repeated two times. The three supernatants 

were pooled, centrifuged for 15 min and 

filtered (Whatman No.1 filter paper, Sigma 

Aldrich, USA). Samples obtained were kept 

at -20°C till further analysis. 

Different sample aliquots of 0.1 ml were 

taken in tubes and their final volume was 

made of one ml with methanol into which 

three ml DPPH reagent (15.77 mg of DPPH 

in 200 ml of methanol) was added. Tubes 

were vortexed and incubated in dark for 20 

min at 37°C.  Absorbance of the resulting 

oxidized solution was noted using a 

spectrophotometer (Shimadzu, UV-1800) 

at 517 nm against methanol taken as blank. 

Trolox (6-hydroxy-2,5,7,8 

tetramethylchroman-2-carboxylic acid) 

solution (10mg in 100ml distilled water) 

was taken as reference standard and a series 

of known concentration (5-20 μg) was 

prepared and treated the same as sample. 

The results were expressed as mg Trolox 

equivalent (TE)/100g. 

Statistical analysis  

All analyses were done in triplicates. The 

data obtained from the analyses of the 

button mushroom powder samples were 

expressed as mean ±standard deviation 

(SD) and subjected to analysis of variance 

(ANOVA) and where there was a 

significant difference (p < 0.05), means 

were separated using Tukey’s Test. 

Statistical analysis was carried out with the 

use of Megastat in Excel in Windows 2016. 

RESULTS AND DISCUSSION 

Vitamin D2 enhancement 

Vitamin D2 content was low in the control 

batch (C) mushroom powder. This finding 

is in line with other researches and may be 

related to the conditions of industrial 

mushroom growing, which often involves 

little exposure to sunlight [26, 31, 32]. 

Irradiation with sunlight led to a higher 

amount of vitamin D2 in button mushroom 

powders (Table 1) obtained after both the 

treatments (T-1 and T-2) with the highest 

value observed in T-1 (10.68±0.025 μg/g). 

Statistical analysis using one-way ANOVA 

revealed a significant (p < 0.05) 

enhancement in vitamin D2 content in 

button mushroom powders prepared by 

both the treatments. Further post hoc 

analysis using Tukey’s test showed that 

there was a significant difference in T-1 and 

T-2, C and T-1 and C and T-2. Urbain & 
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Jacobsen reported vitamin D2 content in 

button mushroom slices after sun exposure 

to be 3.75 ± .86 μg/g DW which is lower 

than the values reported in the present study 

[26]. This could be because of the higher 

slice thickness (9mm) used in that study. It 

is worth mentioning here that the current 

study was carried out at a lower latitude 

(26.8°N vs 47.9 °N) and a lower altitude of 

431 m, and hence with a higher natural UV-

B irradiance. Similarly, much lesser 

vitamin D2 content in button mushroom, 

exposed to sunlight was reported by Simon 

et al. [13] compared to the results reported 

here. The reason for which could be use of 

whole mushrooms in that 

study.  Mushroom slices upon sun exposure 

generate more vitamin D2 compared to 

whole mushrooms because of higher 

surface area to volume ratio and hence, 

higher ergosterol gets exposed and thinner 

slices yielded significantly higher amounts 

[25, 26, 33]. Amount of vitamin D2 

enhanced further depends on the weather 

conditions, season, latitude, time of day, 

and exposure time. The gain in vitamin D2 

value after one-hour exposure under 

overcast conditions was comparable to 

treatment for 15 minutes on a sunny day 

[25]. 

In previous studies it has been found that 

the moisture content in mushrooms affects 

the vitamin D conversion efficiency [34]. 

KMS pre-treatment has significant effect on 

the drying time as well as the final moisture 

content of the product. As the pre-treatment 

level increases, the moisture uptake 

increases [35]. Lesser synthesis of vitamin 

D2 in T-2 could be attributed to higher 

moisture content in mushrooms dipped in 

KMS solution.  The dilution effect of 

ergosterol at high moisture level results in a 

lower conversion rate to vitamin D2 [12]. 

Nutrient content and antioxidant activity 

Table 2 shows the nutrient composition and 

antioxidant activity of the prepared button 

mushroom powders. The highest level of 

moisture was seen in T-2 followed by T-1, 

however, the difference in both the 

treatments was not statistically significant 

(p < 0.05). As discussed earlier, KMS pre-

treatment can increase the moisture content 

in the final product [35]. The least moisture 

was noted in control group.  

No significant difference (p ≤ 0.05) 

between the protein content of the treatment 

groups and the control was noted and mean 

values ranged between 29.96- 31.92g/100g. 

A protein content of 29 per cent was also 

observed by Ahlawat et al [36]. Another 

study also reported that pre-treatment with 

KMS solution does not significantly affect 

the protein content in button mushroom 

samples [37]. Further, the results of this 

study are consistent with the results 

described by Simon et al. [13], where non-

significant differences in protein content 

were noted in response to artificial UVB 
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radiation or sunlight in button mushrooms 

as compared to control. 

A significantly (p ≤ 0.05) higher amount of 

ash content was noted in T-2. The reason 

behind high ash content could be due to 

dipping in KMS solution which could have 

added the mineral load. Different authors 

have reported variable ash percentages in 

button mushroom powder samples which 

ranged between 7.29- 12.99 g/100g [38-40]. 

Fungal cell walls have dietary fibre 

components like hemicelluloses, chitins, 

mannans and beta-glucans which play an 

important role in some health attributes of 

mushrooms [41]. Although no significant 

difference (p ≤ 0.05) between the fibre 

content was noted across the treatments, the 

control group had significantly lesser fibre. 

In another study conducted on milky 

mushrooms, the authors reported an 

increase in beta-glucan content upon 

exposure to sunlight for 90 minutes [28].  

Further, the control(C) group had a higher 

amount of fat (1.56g/100g). The results of 

the present study are in line with the fat 

percentage reported in button mushroom 

powder by Ahlawat et al. [36]. whereas 

other authors have reported values ranging 

between 2.22 – 5.26g/100g DW [38, 40, 

42]. Statistical analysis revealed that 

difference was not significant between both 

the treatments, however, the difference was 

significant (p ≤ 0.05) between C and T-1 

and C and T-2. On the other hand, Simon et 

al [13] observed that the fatty acid content 

of the button mushrooms was not affected 

by exposure to sunlight or UVB light. There 

was no effect of the treatments on 

carbohydrate content of prepared button 

mushroom powders, the same being 46.83, 

45.03 and 46.18g/100g DW in C, T-1 and 

T-2 respectively. 

Non-significant difference in calcium 

content was noted between C and both the 

treatment groups and the mean calcium 

content ranged from 50.26 to 54.57 

mg/100g. Goyal et al. reported a calcium 

content of 47.00 mg/100g in oven-dried 

button mushrooms [43], on the contrary, 

Suleiman et al. reported much higher 

content of calcium in button mushroom 

powder [38]. Similarly, no significant effect 

of treatments was noted on the mean iron 

content of prepared button mushroom 

powders which ranged between 5.54 to 6.96 

mg/100g. The mean iron content reported in 

other studies was higher ranging from 8.59 

mg/100g to 30.99mg/100g [36, 38, 40, 43]. 

Mineral content varies according to 

diameter, type of substratum of fruiting 

body, and species of mushroom. Minerals 

present in the substrate are taken by 

growing mycelium and translocated to the 

fruit bodies [43]. 

The effect of treatments on the Total 

Antioxidant Capacity (TAC) of button 

mushroom powder using DPPH Radical 

Scavenging Activity method was also 
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investigated and the values of the same are 

presented in Table 2. Mushrooms from 

genera Agaricus have been reported to have 

the highest DPPH radical scavenging 

activity among the most commonly grown 

mushrooms [39]. In this study also all the 

button mushroom powder samples had high 

TAC. However, exposure to sunlight 

significantly decreased the TAC of both the 

treatment groups. A fall in DPPH value has 

also been reported by Galoti and Lavelli in 

UV exposed oyster and button mushrooms 

[44]. Compared to T-1, a lesser fall was 

seen in the T-2 group. Protective effect of 

vinegar and KMS on the phenolic 

compounds and antioxidant activity has 

also been reported [37]. Potassium 

bisulphite is a reducing agent and its 

presence in T-2 group might be the reason 

for lesser fall in DPPH value upon sun 

exposure.  

Storage stability of Vitamin D2  

A gradual fall in the vitamin D2 content was 

noted in all samples (Table 3) stored at 

ambient temperature over the period of 

three months.  The initial value of vitamin 

D2 in control sample fell from 2.67±0.06 

μg/g on day 1 to 2.25±0.08 μg/g over a 

period of 90 days exhibiting a fall of 15.73 

per cent. The corresponding figures were 

10.68±0.02 μg/g and 9.32±0.14 μg/g in the 

T-1 button mushroom powder with a fall of 

12.73 percent. In a similar study, Slawinska 

et al reported that value of vitamin D2 in hot 

air-dried button mushrooms stored at room 

temperature for three months fell from 

14.28 μg/g to 11.59 μg/g [45]. It was also 

noted that compared to dried oyster and 

shiitake mushrooms, largest decrease in 

vitamin D2 was seen in button mushrooms 

after 18 months of storage. Further, a fall of 

6.86 percent in value of vitamin D2 was 

noted in T-2 sample in the current study. 

Unfortunately, there is a scarcity of 

publications available regarding the effect 

of KMS pre-treatment on storage stability 

of Vitamin D2 mushrooms. Statistical 

analysis revealed that fall in vitamin D2 

content over a duration of 3 months was 

significant (p ≤ 0.05) in all the categories. 

Further post hoc analysis showed that till 60 

days fall in vitamin D2 content was not 

significant in any of the categories. Hence, 

it can be concluded that vitamin D2 content 

is relatively stable between 0-60 days at 

ambient and no appreciable losses were 

there.

 
 

Table 1: Effect of processing technique on vitamin D2 content (μg/g) * 
 

Vitamin D2 
μg/g 

Control 
(C) 

Treatment 1 
(T-1) 

Treatment 2 
(T-2) 

2.67±0.06c 10.68±0.025a 8.01±0.03b 
*Values are on dry weight basis. 

Mean and standard deviation with different letters within a row are significantly different (p < 0.05) calculated using one 
way ANOVA and post hoc Tukey’s test. 
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Table 2: Mean nutrient content and antioxidant activity of button mushroom powder 
NUTRIENT CONTENT 

Nutrient Control 
(C) 

Treatment-1 
(T-1) 

Treatment-2 
(T-2) 

Moisture 
(g/100g) 

3.30 ±0.09b 4.25 ±0.03a 4.32±0.09a 

Protein 
(g/100g) 

31.92±0.05a 31.75 ±0.15a 29.96± 1.89a 

Ash content 
(g/100g) 

10.14±0.06c 10.83 ±0.08b 11.77±0.02a 

Crude fibre 
(g/100g) 

6.23±0.07b 6.89±0.13a 6.42 ±0.06a 

Fat 
(g/100g) 

1.56 ±0.13a 1.25±0.04b 1.35 ±0.11b 

Carbohydrate (g/100g) 46.83 ±0.19a 45.03 ±0.15a 46.18 ±1.98a 
Calcium 

(mg/100g) 
50.26±2.29a 51.83±2.23a 54.57 ±1.96a 

Iron 
(mg/100g) 

5.54±0.76a 6.32 ±0.20a 6.96 ±0.03a 

ANTIOXIDANT ACTIVITY 
TAC 

(mg TE/100g) 
95.48±0.13a 92.07±0.47c 93.43±0.10b 

*Values are on dry weight basis 
Mean and standard deviation with different letters within a row are significantly different (p ≤ 0.05) calculated using one 
way ANOVA and post hoc Tukey’s test. 
TAC- Total Antioxidant Capacity 
TE- Trolox Equivalents 

 
Table 3: Mean Vitamin D2 content (μg/g)* of Button Mushroom powder over 3 months 

Duration Control 
(C) 

Treatment 1 
(T-1)  

Treatment 2 
(T-2) 

Day 1 2.67±0.06a 10.68±0.02a 8.01±0.03a 
Day 30 2.53±0.16a 10.10±0.59ab 7.93±0.11a 
Day 60 2.44±0.08ab 9.97±0.26ab 7.88±0.02a 
Day 90 2.25±0.08b 9.32±0.14b 7.46±0.24b 

*Values are on dry weight basis. 
Mean and standard deviation with different letters within a column are significantly different (p < 0.05) calculated using one 
way ANOVA and post hoc Tukey’s test 

 

CONCLUSION 

Agaricus bisporus which is the most popular 

commercially grown mushroom species in 

the world generated nutritionally significant 

vitamin D2 after natural UV exposure to 

sunlight for a limited number of hours. The 

effect of both the treatments was limited to a 

significant increase in vitamin D2 content, 

without adversely affecting the nutritional 

properties. Both the treatment groups were 

able to retain good antioxidant properties. 

During storage at room temperature, a steady 

fall in vitamin D2 content was experienced in 

both the treatments, however, the overall 

quantity was still high. Given the widespread 

occurrence of vitamin D insufficiency 

worldwide, a sustainable solution is required 

to combat this persistent issue. Introduction 

of such kind of economical and consumer 

driven postharvest treatment for mushrooms 

can prove to be a wise move, without 

compromising the nutritional and 

nutraceutical quality parameters. Mushroom 

powder could be utilized as one of the 

promising ingredients for developing value-

added products with improved nutritive value 

and nutraceutical properties. While natural 

UV exposure is a consumer-friendly 
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approach, future research can be targeted 

upon fusing vitamin D enhancement with the 

commercial production line using artificial 

UV sources. After irradiation, the resulting 

powder can be standardised for vitamin D2 

level that is suitable to meet the 

recommended dietary allowances. 
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