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Abstract

Vitamin D deficiency, driven by modern lifestyles and limited dietary sources, has become a global
concern, necessitating innovative approaches to increase vitamin D levels. Fortifying foods, particularly
mushrooms, offers a promising approach due to their ergosterol content, a precursor of vitamin D,
that converts to vitamin D, upon UV exposure. This study investigates the enhancement of vitamin
D, content in pink oyster mushrooms by using UV radiation (254 nm). Mushrooms were irradiated
for various durations (0-70 min) at an interval of 10 minutes, where the maximum vitamin D, content
(21.95 pg/g) was achieved at 50 minutes without significant nutritional changes. This exposure time
was used in storage studies, where UV-treated mushrooms were treated with 1% acetic acid and stored
at4°C. Vitamin D, content remained stable (18.38 ug/g) over 6 days, with minimal nutrient loss. These
findings demonstrate that 50 minutes of UV exposure effectively increases vitamin D, levels and acetic
acid preservation ensured its stability during storage.

Keywords: Vitamin D,, Ergosterol, Mushrooms, Pleurotus eous, UV radiation

\. J

*Correspondence: umashankarnagaraju@gmail.com

Citation: Chowdareddy PB, Nagaraju U, Nagavath LK, et al. UV-C Mediated Conversion of Ergosterol to Vitamin D in Oyster

Mushroom (Pleurotus eous) and its Stability During Storage. J Pure Appl Microbiol. Published online 01 st 2026. doi:
10.22207/JPAM.20.3.18
© The Author(s) 2026. Open Access. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License which
permits unrestricted use, sharing, distribution, and reproduction in any medium, provided you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons license, and indicate if changes were made.

Journal of Pure and Applied Microbiology 1 www.microbiologyjournal.org


https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0007-8849-8585
https://orcid.org/0000-0002-2629-6925
https://orcid.org/0000-0003-3168-1833
https://orcid.org/0009-0004-7812-4860
https://orcid.org/0000-0002-4955-945X
https://orcid.org/0000-0001-7495-0541
https://orcid.org/0009-0009-2448-0364

Chowdareddy et al | J Pure Appl Microbiol. 2026. https://doi.org/10.22207/JPAM.20.3.18

INTRODUCTION

Vitamin D is a group of fat-soluble
secosteroids essential for human health,
particularly in enhancing calcium, magnesium and
phosphate absorption in the intestines. It exists
primarily in two forms, vitamin D, (cholecalciferol)
and vitamin D, (ergocalciferol), which differ
structurally by a methyl group on carbon 24 and
a double bond between carbons 22 and 23.Both
vitamin D, and D, are metabolized into the active
form, 1,25-dihydroxyvitamin D (calcitriol). Vitamin
D plays a vital role in maintaining bone health
and has been associated with the prevention of
numerous diseases, including diabetes, cancers,
respiratory diseases, cardiovascular conditions and
autoimmune disorders.? Despite its importance,
vitamin D deficiency is widespread globally,
affecting over a billion people.

Vitamin D, is mainly found in animal-
derived foods, such as fatty fish, fish liver oils, egg
yolks and fortified products, while vitamin D, exists
in plant-based sources, including mushrooms, yeast
and phytoplankton.* However, sunlight remains the
primary source of vitamin D, as UV rays trigger the
synthesis of vitamin D_from 7-dehydrocholesterol
in the skin.* Unfortunately, modern lifestyle
factors such as limited sun exposure, excessive
use of sunscreen and urbanization have reduced
the body’s capacity to produce sufficient vitamin
D.5 To address this deficiency, many countries
have resorted to fortifying foods such as milk,
orange juice, and cereals.® However, these efforts
were inadequate in alleviating widespread
deficiency. While vitamin D supplements offer
an alternative, their accessibility is limited
and prolonged use may lead to adverse health
outcomes, such as hypercalcemia and vitamin D
toxicity.” This has prompted an increasing interest
in exploring alternative methods to meet vitamin
D requirements.?

Mushrooms are an excellent plant-based
source of vitamin D,, which offers both nutritional
and therapeutic benefits. While most cultivated
mushrooms naturally contain little or no vitamin
D,, they are rich in ergosterol, a precursor of
vitamin D,.° When exposed to UV light, ergosterol
undergoes photochemical reactions to convert
into vitamin D,. However, excessive UV exposure
may result in the formation of undesirable

byproducts such as tachysterol and lumisterol,
which can reduce the quality of the mushrooms.*°
Among the various types of UV radiation, UV-C has
been found to effectively preserve the quality of
mushrooms while simultaneously increasing their
vitamin D, content.™

The ergosterol content in mushrooms
varies across species, with button mushrooms
exhibiting the highest levels, followed by shiitake,
oyster and enoki mushrooms.*? Beyond their role
in combating vitamin D deficiency, mushrooms
are also rich in essential nutrients such as
polysaccharides, terpenes and antioxidants,
which contribute to their potential in preventing
degenerative diseases like osteoporosis, diabetes
and cardiovascular conditions.’® Mushrooms
fortified with vitamin D, are increasingly recognized
as functional foods due to their therapeutic
properties.*

Pleurotus spp., generally known
as oyster mushrooms, are among the most
commonly cultivated and consumed mushrooms
worldwide. These mushrooms can be grown
on a variety of agricultural byproducts, making
them an economically viable food source. Oyster
mushrooms are highly nutritious, containing nine
essential amino acids, rendering them a valuable
protein source.*® P. eous, a specific variety of oyster
mushroom, is particularly known for its attractive
color, aroma and texture.*® It is also rich in proteins,
fiber, ash, fat and carbohydrates'” and contains a
variety of minerals, including Ca, Fe, K, Mg, Na and
P, along with trace elements such as Cu, Zn, Pb and
Mn, which depend on the substrate formulation
used during cultivation.®

Despite its high ergosterol content, the
transformation of ergosterol to vitamin D, in
Pleurotus eous remains underexplored. Current
research is focusing on examining the effect of
UV radiation on ergosterol conversion in Pleurotus
eous, in addition to the stability of vitamin D,
during storage, to increase its vitamin D, levels
and enhance its health benefits.

MATERIALS AND METHODS

Collection of Pleurotus eous mushrooms
Fresh, healthy mushrooms free

from disease of Pleurotus eous mushrooms

were collected from the Advanced Centre for
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Skill Development in Mushroom Production
Technology, Department of Agricultural
Microbiology, University of Agricultural Sciences,
GKVK, Bangalore, Karnataka, India.

Exposure of Pleurotus eous to UV radiation

The treatments were imposed under
a laminar airflow chamber. Fresh mushroom
samples were exposed to UV-C radiation (254
nm) at an exposure distance of 55.20 cm. The
experiment consisted of eight treatments with
three replications each, and a sample size of 100
g mushrooms per replication. The treatments
included exposure durations of 10 minutes (T,),
20 minutes (T,), 30 minutes (T,), 40 minutes (T,),
50 minutes (T,), 60 minutes (T.), and 70 minutes
(T,), while T1 served as the untreated control.
After treatment, 100 g mushroom samples were
packed in polypropylene bags, properly labelled,
and stored under refrigerated conditions at 4 °C.*°

Estimation of vitamin D, and Ergosterol (HPLC
method)

A mushroom sample (0.5 g) was taken
in a conical flask (250 ml) and added with sodium
ascorbate solution (4 ml), 95 per cent ethanol
(50 ml) and 50 per cent potassium hydroxide (10
ml) subsequently, subjected to saponification
under reflux at 80 °C for 1 hour. After cooling, the
mixture was shifted to a separating funnel. It was
first extracted with 15 ml water, then with 15 ml
ethanol and followed by a three-stage n-pentane
of volumes 50, 50 and 20 ml, respectively. The
collected organic phases were washed thrice
with 50 ml of 3 per cent potassium hydroxide in
5 per cent ethanol, followed by deionized water
until neutralized. The organic phases were rotary
evaporated to dryness at 40 °C in a conical flask
and immediately redissolved in 5 ml ethanol. The
samples were filtered through 0.45 um filter units.
20 pl of filtered sample was injected into the HPLC
system and conditions were maintained similar
to the standard. Vitamin D, and ergosterol were
quantified using a standard curve, while their
identification was confirmed by comparing the
retention times of the samples and standards.°

Estimation of protein and carbohydrate
Protein and carbohydrate contents of
mushroom samples were estimated by the Lowry

and Anthrone methods, respectively. For protein
estimation, 0.5 g of fresh tissue was homogenized
in phosphate buffer, centrifuged, and 0.1 ml
of the supernatant was made up to 1 ml with
distilled water. To this, 5 ml of reagent C (50 ml
of 2% sodium carbonate in 0.1 N NaOH mixed
with 1 ml of 0.5% copper sulfate in 1% sodium-
potassium tartrate) was added and incubated
for 10 min, followed by 0.5 ml of Folin-Ciocalteu
reagent. After 30 min, absorbance was read at 660
nm, and protein content was quantified using a
standard curve. For carbohydrate estimation, 100
mg of mushroom sample was hydrolyzed using 5
ml of 2.5 N HCl in a boiling water bath for 3 hrs,
neutralized with sodium carbonate, diluted to 100
ml, and centrifuged at 4000 rpm for 5 min. The
supernatant was evaporated at 80 °C, re-dissolved
in 10 ml distilled water, and 0.5 ml aliquots were
reacted with 4 ml of anthrone reagent by heating
in a boiling water bath for 8 min. Absorbance was
recorded at 630 nm, and carbohydrate levels were
analyzed using a standard curve.?®

Minerals

Exactly 0.25 g of oven-dried mushroom
sample was weighed and transferred into a
digestion flask. To this, 10 ml of tri-acid mixture
(HNO,:H,SO,:HCIO, in 9:2:1 v/v ratio) was added.
The mixture was digested on a heating block at
120 °Cinside a fume hood until the organic matter
was fully decomposed and only mineral residues
remained. After cooling to room temperature, the
digest was quantitatively transferred into a 100 ml
volumetric flask, diluted to volume with distilled
water, and filtered through Whatman No. 1 filter
paper. The clear filtrate was stored in airtight
containers for subsequent mineral analysis.

Atomic Absorption Spectroscopy (AAS) analysis

Mineral concentrations were determined
using Atomic Absorption Spectrophotometry
(AAS), which operates on the principle that
ground-state metal atoms absorb light of a
characteristic wavelength. Calibration was
performed using analytical-grade standards:
CusO, for copper, ZnSO, for zinc, FeSO, for iron,
and MnSO, for manganese. The instrument was
equipped with element-specific hollow cathode
lamps and operated with an acetylene-air flame
for atomization. For each measurement, a 20 pl
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aliquot of the digested sample was aspirated into
the flame. Blanks were routinely run to auto-zero
the instrument. Data acquisition and quantification
were performed through the integrated software,
and the mineral concentrations were expressed
relative to standard calibration curves.*

Potassium estimation by Flame photometry

The potassium content of acid-digested
mushroom samples was quantified using a flame
photometer. Instrument calibration was achieved
by sequential aspiration of standard KCl solutions
prepared at concentrations of 10, 8, 6, 4, and 2
ppm, beginning with the highest concentration
and descending to the lowest, with double-
distilled water (DDW) used between standards
to stabilize the baseline. After calibration, the
digested samples were aspirated individually, and
DDW was passed through the instrument between
successive samples to prevent carryover effects.
The corresponding flame photometer readings
(FMR) were recorded and mineral concentration
was expressed on a dry weight (%) basis, calculated
against the standard calibration curve.?

Phosphorus

Acid-digested mushroom sample
was used for determination of Phosphorus by
Vanadomolybdophosphoric method in HNO,
acid system?? and expressed in percentage on dry
weight basis.

Bacteria, yeast and mold

The populations of bacteria, yeast
and mold significantly influence the quality of
mushrooms after harvest. Mushroom samples
were examined for bacteria (Plate Count Agar
(PCA)), yeast and mold (Potato Dextrose Agar
(PDA)) by employing the dilution plate count
method.? Total plate count and fungi count were
determined as described by Jhanavi et al.?* The
plates were incubated for 2-5 days at 26 + 2 °C,
total number of colonies was counted and results
were expressed as colony forming units (CFU/g)
and determined using the formula:

Total count (CFU/g) = number of colonies
x dilution factor / weight of the sample (g)

Physiological weight loss

The physiological weight loss (PWL) of the
mushroom was assessed by weighing the entire
mushroom before and after storage using a digital
electronic balance relative to the initial weight.?®
The results were analyzed and expressed as per
cent weight loss using the following formula:

Weight loss (%) = Initial weight - Final
weight / Initial weight x 100

Stability of vitamin D, in UV-C exposed mushrooms
during storage

Based on the previous experiment, we
could find the maximum vitamin D, content found
in mushrooms exposed to UV-C radiation (254 nm)

25
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Figure 1. Effect of exposure time of UV-C irradiation on vitamin D, content of Pleurotus eous mushroom

Journal of Pure and Applied Microbiology

www.microbiologyjournal.org



Chowdareddy et al | J Pure Appl Microbiol. 2026. https://doi.org/10.22207/JPAM.20.3.18

Table 1. Effect of exposure time of UV-C irradiation on protein content, carbohydrate content and physiological

weight loss of Pleurotus eous mushroom

Treatments Protein (%) Carbohydrate Physiological
(UV radiation (%) weight loss (%)
exposure time)

T,- 0 minutes 2.86 +0.05 3.45+0.06 0.00"

T,- 10 minutes 2.92 £0.06 3.47+£0.04 2.15+0.02¢
T,- 20 minutes 2.85+0.14 3.48 £0.03 2.47 £ 0.007f
T,- 30 minutes 2.84+0.04 3.43+0.04 3.09 + 0.006°
T,- 40 minutes 2.77 £0.05 3.43+0.03 3.43+0.01¢
T,- 50 minutes 2.78£0.10 3.44+£0.01 3.96 £ 0.007¢
T,- 60 minutes 2.80+0.10 3.47 £0.07 4.48 £ 0.01°
T,- 70 minutes 2.86+0.03 3.43+0.04 5.15 + 0.003°
SE(m) 0.082 0.049 0.011
C.D. N/A N/A 0.032

*Note: Values are given as mean * standard error

for a duration of 50 minutes; hence, the same was
implemented to check the stability of vitamin D,
and ergosterol content during the storage period.

Three treatments were used to study
the stability of vitamin D, content in UV radiation
induced oyster mushroom during storage viz.,
T, - raw mushroom stored at 4 °C (Control),
T, - UV-C induced mushroom stored at 4 °C and
T, - UV-C induced mushroom pre-treated with
1% Acetic acid and stored at 4 °C as a check.”®
After the treatment mushrooms were packed in a

polypropylene bag, then the packets were labelled
and stored in a refrigerator at 4 °C for 6 days.

Statistical analysis

The experimental data were analysed
using Analysis of Variance (ANOVA) at a 5%
level of significance using the OPSTAT statistical
software package. Treatment means exhibiting
significant differences were further separated and
compared by using post hoc analysis where with
a significance threshold of P < 0.05.

—e— Ergosterol

20 30 40 50

60

70 80

UV exposure duration (Minutes)

Figure 2. Effect of exposure time of UV-C irradiation on ergosterol content of Pleurotus eous mushroom
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Table 2. Effect of exposure time of UV-C irradiation on minerals in Pleurotus eous mushroom

Treatments

(UV radiation P (%) K (%) Fe (ppm) Mn (ppm) Cu (ppm) Zn (ppm)

exposure time)

T,- 0 minutes 1.53+0.05 3.61+0.01 449.67+2.33 3453+0.17 32.33+0.24 235.80+%2.08
,- 10 minutes 1.58 £ 0.00 3.59+£0.02 446.6 £0.80 33.73+0.63 32.80+0.46 233.20+0.90
;- 20 minutes 1.62+0.01 3.61+0.01 450.47+1.54 3480+0.30 32.47+0.35 234.33+1.92
,- 30 minutes 1.59+£0.00 3.60+0.01 447.47+2.54 33.27+0.29 32.53+0.13 235.20%+0.34

T,-40 minutes 1.52+0.01 3.62+0.00 443.87+2.35 33.00+£0.23 31.00+0.41 233.00+0.87
& 50 minutes 1.55+0.04 3.59+0.01 448.47+3.84 34.07+0.24 31.87+0.63 234.87+0.47
,- 60 minutes 1.53+0.02 3.60+£0.00 447.80+1.94 34.40+0.30 31.67+0.17 234.53+0.17

T,-70 minutes 1.64 £ 0.06 3.60+0.01 446.40+1.97 3433+0.96 32.73+0.63 234.47+2.02

SE(m) 0.036 0.012 2.317 0.467 0.422 1.327

C.D. N/A N/A N/A N/A N/A N/A

*Note: Values are given as mean + standard error

RESULTS AND DISCUSSION

Effect of exposure time of UV-C irradiation on
biochemical properties of mushrooms
Vitamin D, and Ergosterol

The vitamin D, content in Pleurotus eous
significantly increased upon exposure to UV-C
radiation for varying durations compared to the
(T,) control (Figure 1). The vitamin D, peak was
identified at a retention time of 5.36 min. When
mushrooms were irradiated with UV-C radiation,
the maximum vitamin D, content was observed at
an exposure duration of 50 minutes (T,: 21.95 +
0.45 pug/g f.w. (fresh weight basis) was significantly
greater than other treatments. Further extending
the exposure time beyond 50 minutes resulted
in a decline in vitamin D, levels to 17.42 + 0.36
ug/g f.w. The rise in vitamin D, levels with UV-C
exposure could be due to cleavage of the bond
in B-ring (between C, and C ) of ergosterol
by UV radiation, leading to the development
of pre-vitamin D,, which undergoes thermally
induced rearrangement to vitamin D,. However,
prolonged exposure beyond 50 minutes resulted
in a decline in vitamin D, levels, which may be
attributed to either the degradation of vitamin D,
due to excessive UV exposure or the formation of
photobyproducts tachysterol and lumisterol from
the intermediate compound pre-vitamin D,.”’

The effect of UV-C irradiation time on
ergosterol conversion is indicated in Figure 2.

The results indicate a significant decrease in
ergosterol content with an increase in the duration
of exposure. The ergosterol content decreased
from 546 pg/g f.w. in control (T,) to 423 pg/g fw.
in T,. The decline in ergosterol content could be
owed to the exposure of mushroom surfaces to
UV-C radiation, which caused a photochemical
breakdown of the B-ring of ergosterol, which
leads to the production of pre-vitamin D,, an
intermediate compound. Subsequently, pre-
vitamin D, was converted into vitamin D, through
thermal isomerization.1%2®

Protein, carbohydrates and minerals

The irradiation of mushroom samples
for varied time period (0-70 minutes) recorded
no significant effect on protein content,
carbohydrates and minerals. The protein content
of the mushroom ranged between 2.77 per cent
and 2.92 per cent f.w. Likewise, carbohydrate
content varied between 3.43 per cent and 3.48
per cent f.w. (Table 1). The mineral composition
of mushrooms remained unchanged with UV
exposure. Phosphorus (P) ranged from 1.52 per
cent to 1.64 per cent, while potassium (K) varied
between 3.59 per cent to 3.62 per cent, iron (Fe)
varied from 443.87-450.47 ppm, manganese (Mn)
ranged between 33.27 and 34.80 ppm, copper (Cu)
ranged from 31.00-32.80 ppm and zinc (Zn) ranged
from 233.20-235.80 ppm (Table 2).
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Ergosterol
0.54 +0.01%
0.46 + 0.00%

Day 6

Vitamin D,
0.43 £0.01%
14.85 +0.19°%

Ergosterol
0.52 +0.01%
0.47 +0.00%
0.47 +0.00%

Day 5

Vitamin D,
0.45 +0.01%
15.53 +0.20°%¢

Ergosterol
0.53+0.01*
0.46 +0.01%

Day 4

Vitamin D,
0.48 +0.00%

16.14 +0.24%

Ergosterol
0.54 +0.01%
0.47 £0.01%

Day 3
17.38 £0.36%

Vitamin D,
0.53 +0.00%b¢

0.53 £0.01"

Ergosterol
0.46 + 0.00%

Day 2
18.32 £0.24%

Vitamin D,
0.57 +0.01%®*
19.24 +0.25%

Ergosterol
0.54 +0.00*
0.46 +0.01%

Day 1

Vitamin D,
0.56 +0.00%

18.84 £0.27%

Ergosterol
0.52 +0.00%

0.46 +0.01%

Initial

Vitamin D,
0.65 +0.01%
19.84 +0.41%

Treatments

=

Table 3. Effect of UV-C radiation on change in vitamin D, content (g/g) and ergosterol content (mg/g) of Pleurotus eous during storage period

0.47 +0.00%

18.38 £ 0.24"

19.04£0.47"* 0.46£0.01%* 18.69+0.31"* 0.47+£0.01%* 18.67 +0.24"®

0.47 +0.01%

0.47 +0.01% 19.57+0.33* 0.46 +0.01*

19.73 £0.49"

[,

*Note: Values are given as mean + standard error. Means with same superscript, in a column (lower case) and row (upper case) do not differ significantly at P <0.05 as per Duncan Multiple Range Test (DMRT).

The stability of protein content
upon UV-C exposure could be attributed to
the structural integrity (primary, secondary,
tertiary, and quaternary structures) of proteins.
These structures remain stable under UV light
since peptide bonds and the overall protein
conformation are not highly susceptible to UV-
induced photochemical reactions.? Similarly, the
carbohydrate content remained unaffected by
UV irradiation. This may be owed to the stability
of polysaccharides, such as cellulose and starch,
which consist of sugar units linked by glycosidic
bonds. These bonds are relatively stable and do
not undergo significant photochemical reactions
that leads to their degradation when exposed to
UV light. The mineral content remained unchanged
upon UV exposure, likely due to their stable
chemical structures and limited photochemical
reactivity and absence of UV-sensitive functional
groups and also the energy provided by UV light
is generally insufficient to break the strong ionic
or covalent bonds in minerals.*

Effect of exposure time of UV-C irradiation on
physiological weight loss

Mushrooms possess inherently high
moisture content, rendering them highly prone to
dehydration under external stress conditions such
as ultraviolet (UV) radiation. Table 1 presents the
data on physiological weight loss of mushrooms
subjected to varying durations of UV exposure.
The findings revealed a statistically significant
increase in weight loss across all irradiated samples
when compared with the untreated control.
Moreover, the magnitude of reduction was directly
proportional to the duration of exposure, with
extended irradiation periods inducing greater
weight loss, thereby highlighting the sensitivity
of mushroom tissues to UV-induced desiccation.
The minimum physiological weight loss was
observed in the samples treated with UV-C for
a duration of 10 minutes (T,: 2.15 per cent). The
maximum physiological weight loss occurred in
samples exposed for a duration of 70 minutes (T,
5.15 per cent), which was followed by samples
treated with exposure duration of 60 minutes
(T,: 4.48 per cent), 50 minutes (T,: 3.96 per cent),
40 minutes (T,: 3.43 per cent), 30 minutes (T,:
3.09 per cent) and 20 minutes (T,: 2.47 per cent),
however we could not find any weight loss in T -
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control. The maximum weight loss in treatment T,
was attributed to the longer duration of exposure
which led to decrease in moisture content. This
is because UV light can disrupt the integrity of
cell walls, leading to increased permeability
and subsequent water evaporation from the
mushroom tissues, contributing to their weight
loss.?

Effect of exposure time of UV-C irradiation on
microbial population (Bacteria and yeast and
mold)

The populations of bacteria significantly
influence the quality of mushrooms after harvest.
It was found that the bacterial count was
significantly reduced from T_to T, upon exposure
to UV-C radiation (Figure 3). The initial bacterial
count was 9.33 x 10 CFU/g (T,). After UV exposure
for 10 minutes, the viable count was reduced to
8.67 x 10* CFU/g (T,), after 20 minutes the viable
count was reduced to 5.33 x 10* CFU/g (T,) and
after 30 minutes reduced to 3.33 x 10°CFU/g
(T,). Further increment in exposure time showed
only a marginal decrease in bacterial population.
Similarly, UV-C exposure significantly reduced
the yeast and mold count from T, to T, (Figure 3).
The initial yeast and mold count was measured at
5.67 x 10° CFU/g (T ). After 10 minutes of UV
exposure, the viable count declined to 4.33 x 10?
CFU/g (T,), after 20 minutes, it decreased further
t0 3.67 x 10> CFU/g (T,) and after 30 minutes (T ),
it reached 3.00 x 102 CFU/g. A subsequent increase
in exposure time resulted in only a minimal
reduction in the yeast and mold population.

12.00

The significant reduction in bacterial and
yeast/mold populations with UV-C exposure could
be due to the ability of UV radiation to inhibit
growth by damaging their cellular DNA. This
damage can lead to mutations and the formation
of pyrimidine and cyclobutyl-type dimers,
inhibiting their reproduction and metabolic
functions, which ultimately leads to a decreased
population.?! Further, there was no significant
reduction in the population after 30 minutes of
exposure to UV radiation, this could be due to 20
to 30 minutes of exposure time was adequate for
disinfection or surface sterilization.*

Stability of vitamin D, and ergosterol content in
UV-Cirradiated Pleurotus eous mushrooms under
storage conditions

The influence of UV-C radiation and
acetic acid preservative (1%) on the vitamin D,
content and ergosterol content of Pleurotus
eous during storage is given in Table 3. The initial
vitamin D, content after treatment imposition
was recorded as 0.65 + 0.01 ug/g fw.in T, 19.84
+0.41 pg/g fw. in T,and 19.73 £ 0.49 ug/g fw. in
T,. Throughout the storage period, the vitamin D,
content significantly decreased in all treatments,
with T, exhibiting the higher amount vitamin D,
(18.38 + 0.24 pg/g f.w.) after six days. This was
followed by T,, which had 14.85 + 0.19 pg/g f.w.,
while T, showed the lower amount of vitamin D,
(0.43 £ 0.01 pg/g f.w.). However, the ergosterol
content of the mushroom was not significantly
impacted by storage. The initial ergosterol content

10.00

8.00

6.00

Microbial population

4.00

2.00

0.00

20 30 40 50

UV exposure duration (minutes)

—&— Bacteria (CFU/g)

—8— Yeast or mold (CFU/g)

60 70

Figure 3. Effect of exposure time of UV-C irradiation on microbial population of Pleurotus eous mushroom
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was recorded as 0.52 mg/gin T, 0.46 mg/gin T,
and 0.47 mg/g in T.. Over the course of storage,
the ergosterol content did not alter significantly in
all the treatments.

The reduction in vitamin D, during
storage may be due to cytochrome P450 enzymes
present in oyster mushrooms, which are known
to be involved in hydroxylating vitamin D, into
25-hydroxyvitamin D. This enzymatic transition is
a crucial step in the metabolic pathway of vitamin
D,, but it can also lead to a reduction in vitamin
D, levels during storage.* The ability of acetic acid
to modulate pH, act as a competitive inhibitor,
exhibit antioxidant properties, and chelate metal
ions contributes to its effectiveness in preventing
enzymes involved in the degradation of vitamin
D, when used as a preservative, thus resulting
in less degradation of vitamin D,.* The stability
of ergosterol during storage can be attributed to
the absence of any light that would trigger the
formation of vitamin D, from ergosterol, further
contributes to the stability of ergosterol during
storage.®

CONCLUSION

This study demonstrates that exposure
of Pleurotus eous to UV-C radiation is an effective
strategy to transform ergosterol into vitamin
D,. It was observed that the conversion rate
depends upon exposure time, where irradiation
for the period of 50 min was effective for greater
formation of vitamin D, from ergosterol with less
or no significant reduction in quality and other
nutritional composition. The mushroom treated
with 1% acetic acid as a preservative showed
higher stability of vitamin D, content during
storage up to 6 days at refrigerated temperature
(4°C).
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