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Oyster mushrooms (Pleurotus ostreatus Fries.), were irradiated with Ultraviolet-
B (UV-B) to convert ergosterol to vitamin D,. The vitamin D, concentration was increased
linearly from 1.78 ug/g DM to 9.01-28.07 ug/g DM, which was correlated with increase in
time of irradiation, from 15 to 180 min while the ergosterol content in mushrooms was
decreased. After irradiation for 120-180 min, oyster mushrooms had the greatest level of
vitamin D, concentration. The conversion of ergosterol to vitamin D, was completed within
120 min. At every irradiation time point, there were no deleterious effects on proximate,
amino acid and fatty acid compositions and antioxidant properties of oyster mushrooms.
UV-B irradiation for 60-180 min could lead to degradation of vitamin D, in oyster
mushroom after 6 days under refrigerated condition. This result suggested that UV-B
irradiation for 15 min with low energy was the optimum treatment for the production of
vitamin D, recommended per day and also vitamin D, concentration remained relatively
stable in oyster mushrooms during storage. In addition, the high level of vitamin D, in
mushrooms after UV-B treatment for 120-180 min may be advantageous to develop into
consumable food or feed products for humans or animals.

Key words: Pleurotus ostreatus, UV-B exposure, ergocalciferol, duration,
proximate, amino acid, fatty acid, antioxidant properties.

Pleurotus ostreatus Fries., commonly
known as oyster mushroom, isawhite-rot fungus.
Thisfungus can be naturally found in tropical and
subtropical rainforestsand cultivated in many parts
of theworld including Thailand!. Oyster mushroom
isdelicious food and has a great nutritional value
e.g. quite rich in protein with high content of
essential amino acids and fiber and poor in fat. It
also has high quantities of vitamins, minerals,
unsaturated fatty acids and phenolic compounds®.
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Oyster mushroom is recoghnized as a good source
of vitamin D. Mushrooms contain a high amount
of ergosterol which can be converted to vitamin
D,.When mushrooms are exposed to UV light,
ergosterol undergoes photolysisto yield avariety
of photo-irradiation products, principally
previtamin D,, tachysterol and lumisterol. The
previtamin D,is spontaneously rearranged into
vitamin D 2. In nature, somewild edible mushrooms
werefound to contain alimited amount of vitamin
D,". The reason why these mushrooms possess a
small content of vitamin D, isthat naturally, they
may be exposed to UV light which comprisesonly
8-9 % of the total solar spectrum. The cultivated
mushrooms al'so had deficient invitamin D,. They
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may not be exposed to the sunlight, which is
essential in the natural production of vitamin D,
5.Previous research showed that the concentration
of vitamin D, in wild and cultivated mushrooms
could be higher if they were exposed to sunlight,
artificia light suchasUV light and Pulsed UV light
(PUV)"®. Theconversion of vitamin D, by UV light
consists of three sub-regions of wavelengths,
including UV-C (190-290 nm), UV-B (290-320 nm)
and UV-A (320-400 nm)®°. Some studies of the effect
of UV irradiation on the conversion of ergosterol
to vitamin D, in edible mushrooms reported that
the conversion to vitamin D,was highest under
UV-B compared to those under UV-A or UV-C.
However, the comparison is compromised, since
the UV intensities were different but the same
amount of irradiation time. Hence, the actual doses
of UV weredifferent'®, The effectsof UV light
onvitamin D, production among various mushroom
species have been recently reported by a number
of authors. These studies have shown that
exposure to UV light can increase vitamin D,
content in mushrooms from non-detectable level
to over 100% %2,

Moreover, oyster mushroom has high
amounts of antioxidants components such as
ascorbic acid, 3-carotene, tocopherol and phenolic
compound®. Antioxidants play an important role
in maintai ning human health dueto their ability to
scavenge free radicals in the bodies. Although
human body is designed to have its own defense
and repair systems that have evolved to protect
against oxidative damage, these systems are
insufficient to entirely prevent damages** °.The
consumption of supplementary antioxidants in
foods such asinfruits, vegetables and mushrooms
are useful to reduce oxidative damage in human
body*.Several researchers have found that high
amounts of antioxidants in mushrooms may
prevent the oxidative stress caused by the presence
of free radicals which lead to aging and diseases,
such as atherosclerosis, diabetes, cancer and
cirrhosis'” %8,

Although, there are many studies on the
conversion of ergosterol to vitamin D, by UV-B
light, they have not been studied the proximate
chemical composition and antioxidant properties
inoyster mushrooms after UV-B irradiation. There
is also alack of information available about the
degradation of vitamin D, in irradiated oyster
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mushrooms during storage. Therefore, the
objective of this research were to investigate,
firstly, the effect of UV-B exposure duration onthe
conversion of vitamin D, and antioxidant activities
of oyster mushrooms, secondly, to determine the
proximate, chemical compositions (amino acid and
fatty acid) and antioxidant activities of irradiated
oyster mushrooms. Thevitamin D, degradationin
irradiated mushrooms during storage conditions
was al so examined. Thisresearch mainly aimed to
investigatethe optimal time of UV-B irradiation for
production of the recommended daily allowance
of vitamin D, with minor effect on chemical
compositions, antioxidant activities and vitamin
D, retention in oyster mushroom during storage.

MATERIALSANDMETHODS

Prepar ation of Samplesand I rradiation Procedure
Oyster mushrooms (Pleurotus ostreatus
Fries.) wereobtained fromlocal farmsin KhonKaen
province, Thailand. They were packed in plastic
bagsand refrigerated at 1-2°C beforetreatment. Prior
to the treatment, the stored mushrooms were left
at roomtemperaturefor 4 h and placed on aluminum
tray. The sampleswereplaced 15 cm away fromthe
irradiation source and exposed to the UV-B
(ultraviolet-B) in anirradiation chamber. The UV-B
unit was used with 8 UV-B lamps (31312 nm,
Philips TL-D18W) 604 cm in length and the total
treatment areawas 100x120 cm?. Mushroomswere
treated with UV-B irradiation for 15, 30, 60, 90, 120,
150 and 180 min. The rates of irradiation dose
received by the mushroomsunder UV-B light were
45.86,91.72,183.44, 275.16, 366.89, 458.60 and 550.32
Jem?which cal culated by multiplying intensity (J/
cm?) by times. All experimentswere carried out at
25 — 28°C in triplicate. After UV-B irradiation
mushrooms were separately freeze — dried,
grounded to powder with ablender and then stored
at -20°C until analysis.
Post-harvest of mushroomsafter UV-B treatment
After UV-Birradiation for 15, 60 and 180
min, oyster mushrooms were placed in plastic
containers (3-5 mushrooms per pack) and wrapped
with plastic sheets. Mushrooms were placed in
refrigerationat 1-2°Cfor 1, 3, 6, 9and 12 days. After
harvest of each period, mushrooms were
lyophilized, homogenized with ablender and stored
at-20°C beforevitamin D, analysis.
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Analysisof Ergosterol and Vitamin D,

Quantification of ergosterol and vitamin
D, was extracted and analyzed according to the
method described previously °. Freeze-dried
mushroom of each sample powder (1 g) was
weighed into 250 ml round bottom flask and mixed
with 1 g of L-ascorbic acid, 50 ml of 99% ethanol
and 25 ml of 50% potassium hydroxide. Themixture
was shaken and saponified under reflux at 85°C for
30 min. It was immediately cooled to the room
temperature and poured into a separating funnel.
The mixture was first extracted with 10 ml of
deionized water and 30 ml of n-hexane. The organic
layerswerewashed threetimeswith deionized water
until neutralized. The organic layer wastransferred
into a round bottom flask, rotary evaporated to
drynessat 50°C and re-dissolvedin 2 ml of amixed
solution of eluent (methanol/acetonitrile= 75:25 v/
v) and isopropyl alcohol (2:1 v/v). The samplewas
passed through a 0.45 pum non pyrogenic filter. A
volumeof 20 pl of filtered samplewasinjected into
the HPL C system (L C 20A, Shimadzu, Japan) and
eluted through areversed phase C18 column. The
mobile phase was methanol/acetonitrile (75:25 v/
V), at flow rate of 1 ml/min. The UV detection of
elute was performed at 264 nm. Ergosterol and
vitamin D, qualitatively analyzed by comparing the
retention times of standards obtained (ergosterol
and ergocalciferol, Sigma Chemicals, Steinheim,
Germany) and quantification was done by using a
calibration curve.
Antioxidant Activities

Ten gramsof each freeze-dried powder of
oyster mushroom, treated with UV-B for 0-180 min,
were continuously extracted with 100 ml of 95%
ethanol for 24 h. The ethanolic extractswerefiltered
through Whatman No. 1 filter paper and the extract
was evaporated at 40°C to dryness. The dried
extract was redissolved in ethanol and stored at 4
°Cfor further uses. Radical scavenging activity by
antioxidant in oyster mushroom was evaluated
using 1,1-diphenyl-2-picryl hydrazyl (DPPH)
radical and adopted according to the method
described previously. Various concentrations (0.15-
5 mg/mL) of mushrooms extractswere added to 1
mL of 0.5 DPPH radical solutionsin methanol. The
mixed was shaken vigorously and allowed to stand
for 15 min at room temperature. A 95% methanol
was used as control and the solution without
extract. The absorbance was measured against the
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blank reagent at 517 nm using a UV/VIS
spectrophotometer (UV-1700 Pharamspec). The
assay were carried out in triplicate and half
maximal effective concentration (EC,)) value
(concentration of sample required to scavenge
50%of DPPH free radical) was calculated. The
scavenging effect on the DPPH inhibition of the
DPPH freeradical in percent (%) was calculated
according to the equation: Percentage (%) of
DPPH radical scavenging = (1-(Ac-As)) x 100
where,Ac is the absorbance of control which is
the absorbance of the DPPH solution. As is
absorbance of solution when the sample extract
has been added at a particular level.
ProximateAnalysis

Crude protein, crudelipid, moisture, fiber,
and ash of non-irradiated mushroom andirradiated
mushroom sample (UV-B irradiation for 180 min)
were determined according to the Association of
Official Analytical Chemists (AOAC) methods
(AOAC, 2006). Total protein was determined by
the Kjeldahl method with aconversion factor 6.25.
Theweight of fat extracted was determined by the
ether extraction method using a Soxhl et extractor
and dietary fiber by the enzymatic gravimetric
method. The moisture content was determined by
oven drying at 105°C until constant weight. The
ash content was determined by muffle furnace at
550°C for 5 h or until light gray or white ash was
obtained.Carbohydrate was estimated by
subtraction of the percentage of protein, lipid, ash
andfiber.
AminoAcid Analysis

Non-irradiated mushroom and irradiated
mushroom sample (UV-B irradiation for 180 min)
were analyzed of amino acid. Performic acid
oxidation was undertaken prior to hydrolysis to
oxidize cysteine and methionine. Sodium
metabisulfite was added to decompose performic
acid before hydrolysis. Amino acidswereliberated
from protein by hydrolysiswith 6 M hydrochloric
acid containing 1% phenol at 110°C for 24 h
(AOAC, 2000 method 994.12). L-Norleucine was
added as an internal standard. Hydrolysated
solution wasfiltered through asintered glassfilter
and then thefiltrate was evaporated to 5 mL under
avacuum at 40°C using arotary evaporator. Sodium
citrate buffer was added to the evaporated test
solution to adjust the pH to 2.2 with 2M NaOH.
Amino acidswere determined using GC-M S (GC:
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Agilent technologies model 6890N made in
Germany and M S: Agilent technol ogiesmodel 5973
madein USA) equipped with aPhenomenexZebron
ZB-AAA (10mx0.25 mm) column. Helium wasused
asacarrier gas at aflow of 1.1 mL min™. Since
tryptophan is destroyed by acid hydrolysis,
alkaline hydrolysis of the protein sample was
conducted for analysis of tryptophan (according
toAOAC, 2000 official method 988.15). Proteinfrom
sampleswas hydrolysed for 22 h using 4.4M NaOH
at 100°C for the determination of the tryptophan
content.
Fatty Acid Analysis

Total lipids were extracted from non-
irradiated mushroom and irradiated mushroom
sample (UV-B irradiation for 180 min) by hydrolytic
methods following the 996.06 official methods
AOAC (2000). Fatty acid methyl esters (FAMES)
were prepared from theisolated lipids by heating
with methanolic NaOH first and then with BF3
methanol for esterification. FAMEs were
quantitatively measured by gas chromatography
(Agilent technologies model 6890N made in
Germany) equipped with a capillary column (100
mx0.25mm D, 0.20 um film, fused silicacapillary,
SP-2560) using helium as a carrier gas. Injection
was performed by the split method at 260°C.
FAMEs were separated with the following oven
program: 1) 140°C for 5 min; and 2) increase at a
rate of 4°C min't upto 240°C. Thefatty acidswere
identified with referenceto the retention time and
gas-chromatography (GC) library.

RESULTS AND DISCUSSION

The conversion of ergosterol to vitamin D, in
oyster mushroomsafter UV-Birradiation

After UV-B irradiation for 15-180 min,
vitamin D, contents in oyster mushrooms
constantly increased from 1.78 ug/g dry weight for
the control (O min) to 9.09-28.07 ug/g dry weight
withtheratio of 510.67-1,576.97% (Table 1). The
vitamin D, concentration was correlated with
accumulative time of irradiation. The yields of
vitamin D, after UV-B irradiation for 120-180 min
were shown to be non-significant(p>0.05). It was
obviousthat this conversionwas completed within
120 min and prolonged irradiation does not
contribute highly to vitamin D, level. In addition,
an excessive UV dosage might lead to decreased
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quality of mushrooms such as surface discol oration
and decreased moisture content®.As shown in
Table 1,the concentration of ergosterol in
mushroom decreased t01.06-6.38% due to the
extensive irradiation time.The ergosterol content
in mushrooms decreased because some of
ergosterol might be partially converted to vitamin
D,'. The conversion of ergosterol and vitamin D,
in oyster mushrooms under this condition could
be predicted from the following equations (Fig. 1):

Amount of ergosterol = -0.063In (t) + 3.7414
Amount of vitamin D,= 11.111In(t) - 29.428

Where amount of ergosterol is in mg/g
dry weight and vitamin D, isin ug/g dry weight. t
isthetimeof irradiationinmin.

The conversion of ergosterol to vitamin
D, was very low of quantity. Even through
ergosterol in mushroom was found in milligrams,
the yield of vitamin D, from this conversion was
only inmicrograms. Thereason of thisvitamin D,
yielded lower than expected after treated with UV,
could possibly be from the limitation of UV
penetration into the mushroom tissues. UV-B is
able to penetrate through the epidermal layer not
deeper than 50 um approximately from the surface
of the mushroom?. However, the methods of
exposing mushroomsto UV light have an effect on
increasing vitamin D, concentration. Previous
research reported that exposing sliced mushrooms
to UV light could give higher vitamin D, level than
that of whole mushrooms’. Because the UV
irradiation acts only on the surface of the
mushroom, it is important to fully expose sliced
mushrooms or all sides of the mushrooms to the
UV-B" % Moreover, exposing mushroomsto Pulsed
UV uses a broad spectrum lamp along with high
intensity pulses. It can enhance vitamin D, content
more than continuous UV light systemswith
intense pulsesin short time of irradiation and with
no negative effects on quality®.
DPPH radical scavenging activity

Oyster mushrooms extract showed
positive antioxidant activity by fading the violet
color of DPPH solution to yellow and pale violet.
The scavenging activities of radical werein direct
proportion with the concentrations of the extracts.
The DPPH radical scavenging activity of the
ethanolic of oyster mushrooms(UV-B irradiation
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for 15-180 min) extractsincreased with increasein
concentration. At 5 mg/ml extract concentration of
all irradiated oyster mushrooms displayed the
highest scavenging activity on DPPH radicles
(78.93-82.44%).Theresults of antioxidant activity
were presented as half maximal effective
concentration (EC,) value which is the
concentration of extracts capable required
scavenging 50% of DPPH free radical. The EC,,
values of all samples tested were 2.71+0.41 to
2.94+0.40 mg/ml (Table 2). Compared to control
(non-irradiation), EC,, values of all irradiated
mushrooms were not significant(p<0.05). This
suggested that UV-B irradiation for 15-180minin
this condition was not effective to antioxidant
properties of oyster mushrooms. Theresultin this
treatment is different from Pulsed UV treatment.
Pulsed UV light can enhance vitamin D, in
mushroom more than UV-B irradiation, however,
Pulsed UV give lower antioxidant properties after
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irradiation. This loss could be attributed to the
thermal damage caused by the use of high
intensity*?,
The proximate and chemical compositions of
oyster mushroomsafter UV-B treatment
Comparisons of the proximate
compositions of non-irradiated and irradiated
oyster mushrooms (180 min) areshownin Table 3.
Mushrooms contained high level of protein,
carbohydrate and fiber. However, they had low level
of lipid. Moisture, protein, lipid, carbohydrate, fiber
and ash contentsin non-irradiated and irradiated
oyster mushroomswere not significantly different
(p>0.05). Theamino acid profilesare presented in
Table 4. Oyster mushrooms contained 10 essential
amino acids(EAA). Themost abundant amino acid
in non-irradiated and irradiated oyster mushrooms
was lysine (35.81 and 35.79 mg/g dry weight). It
was no significant difference(p>0.05)in the
amounts of amino acid profiles of non-irradiated

Table 1. The concentration of ergosterol and vitamin D,in oyster mushrooms after UV-B irradiation

Time Ergosterol Vitamin D,

(min.) Content (mg/g DM) RelativePercentage(%) Content(pg/g DM)  RelativePercentage (%)
0 3.57+0.54> 100 1.78+0.54' 100

15 3.52+0.39° 98.94 9.09+0.70° 510.67

30 3.50+0.22° 97.87 12.09+0.65¢ 679.21

60 3.45+0.19¢ 97.34 19.04+0.54° 1069.66

0 3.43+0.12° 94.95 26.44+0.63° 1485.39

120 3.42+0.13¢ 93.62 27.62+0.54° 1566.85

150 3.42+0.15° 93.62 27.87+0.722 1565.73

180 3.42+0.17¢ 93.88 28.07+0.672 1576.97

*MeanstSD with different letters within the same row are significantly different (p<0.05)

3.58 30
355 ﬂ 25 & argostemt
y=11111In(x) - 29.428 Vit imsin D
3.52 ’/ =054 20 am —— Logarithm (ergosterol)
349 i5 in — Logarithm (vitamin D)
; D
3.46 / N-o.ossm(x) FI74E 16™5
143 * R:=0.9736 5 (Mg
/ e 9
3.4 G D
o 50 100 130 200 AN

Time of irradiation {min}

Fig. 1. Effects of UV-B irradiation on concentration of ergosterol and vitamin D, content in oyster mushrooms
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and irradiated oyster mushrooms as shown table
4. In Table 5, Oyster mushrooms contained
saturated and unsaturated fatty acid. The major
fatty acidsfoundin oyster mushroomswere palmitic
acid, oleicacid and linoleic acid. Inthisstudy, fatty
acid compositions of non-irradiated and irradiated
oyster mushrooms were not significantly

Table 2. Effective concentration at 50%
(EC50) valuesin the antioxidant assay of
oyster mushrooms irradiated by UV-B light
for 15-180 min

Time of EC,,value
irradiation (min.) (mg extract/ml)
0 2.82+0.27 =
15 2.93+0.522
30 2.71+0.412
60 2.81+0.307
90 2.67+0.48°
120 2.76+0.49°
150 2.94+0.40°
180 2.71+0.46°

*MeanstSD with different letters within the same
row are significantly different (p<0.05)

Table 4. Amino acid content of non-irradiated and
irradiated oyster mushrooms (mg/g fresh weight)

BANLANGSAWAN & SANOAMUANG: OPTIMIZATION OF UV-B IRRADIATION

different(p>0.05). The dataof proximate, aminoacid
and fatty acid compositions of oyster mushrooms
after UV-irradiation for 180 min remained stable.
Thisstudy demonstrated that UV-B irradiation did
not affect the proximate and chemical composition
of oyster mushrooms.

Table 3. Proximate composition of non-irradiated and
irradiated oyster mushrooms, Moisture, protein,
lipid, carbohydrate, fiber and ash content are

expressed as a percentage

Proximate Non-irradiated Irradiated

composition mushrooms mushrooms
Moisture 3.12+0.09* 3.07+0.04%
Protein 22.75+0.147 22.05+0.417
Lipid 0.35+0.09° 0.324+0.172
Carbohydrate 68.59+0.207 68.93+0.30°
Fiber 47.72+0.21° 47.4440.422
Ash 5.19+0.03% 5.22+0.022

Values in the same row with different letters are
significantly different (p < 0.05, n = 3).

Table 5. Fatty acid composition of non-irradiated and
irradiated oyster mushrooms (mg/g fresh weight)

Amino acids Non-irradiated Irradiated Fatty Non-irradiated Irradiated
mushrooms mushrooms acid mushrooms mushrooms
Alanine 4,59+0.302 4.53+0.702 Saturated Fatty acid
Arginine* 2.12+0.012 2.20+0.012 Butyric acid 2.31+0.51a 2.75+0.27a
Aspartic acid 6.41+0.112 6.39+0.16° Pentadecanoicacid 0.51+0.07a 0.55+0.04a
Cysteine 1.19+0.122 1.22+0.142 Palmitic acid 6.71+0.19a 6.54+0.28a
Glutamic acid 17.36+0.442 17.58+0.382 Heptadecanoic acid 0.07+0.02a 0.05+0.02a
Glycine 3.35+0.122 3.26+0.19° Stearic acid 1.52+0.40a 1.38+0.27a
Histidine* 15.56+0.342 15.38+0.272 Behenicacid 0.24+0.06a 0.24+0.04a
Isoleucine* 8.40+0.472 8.44+0.31° Linoceric acid 0.60+0.07a 0.57+0.05a
Leucine* 15.46+0.48° 15.75+0.272 Unsaturated Fatty acid
Lysine* 35.81+0.882 35.79+0.482 Oleicacid 5.49+0.28a 5.59+0.27a
Methionine* 1.81+0.312 2.02+0.242 Eicosenoic acid 0.07+0.01a 0.07+0.01a
Phenylalanine* 17.06+0.637 17.23+0.302 Nervonic acid 0.76+0.06a 0.81+0.06a
Proline 2.47+0.372 2.92+0.442 Linoleicacid 16.78+0.46a  16.49+0.44a
Serine 2.97+0.29° 3.13+0.13° Eicosenoic acid 0.08+0.01a 0.08+0.01a
Threonine* 2.52+0.442 2.29+0.43? Eicosadienoicacid 0.08+0.01a 0.08+0.01a
Tryptophan* 1.6+0.462 1.49+0.372 Arachidonicacid  0.16+0.03a 0.18+0.03a
Tyrosine 13.69+0.49° 13.48+0.432 Trans Fatty Acid  0.17+0.01a 0.17+0.01a
Valine* 6.75+0.392 6.58+0.78? Trans-9-Elaidic acid 0.17+0.01a 0.17+0.01a
Total amino acid 159.12 159.68 Total Fatty acid 35.72 35.72

Values in the same row with different letters are
significantly different at p < 0.05, n = 3
*Essential amino acids
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Table 6.Vitamin D, concentrations in irradiated fresh oyster mushrooms after storage for 1-12 days

BANLANGSAWAN &

Mean of

Vitamin D, after storage (1g/g DW.)

Time of
Uv-B

vitamin D,
ineach UV-B

treatment

(min)

1 days 3 days 6 days 9 days 12 days treatment

0 days

1.92+0.61¢ 1.82+0.77¢ 1.52+0.51¢ 1.44+0.569 1.36+0.57¢ 1.67+0.25°

1.93+0.509*

9.13+0.53f 9.11+0.67' 8.98+0.43 8.76+0.46' 8.62+0.36' 8.47+0.45' 8.82+0.30¢
18.48+0.58° 18.80+0.698
27.68+0.46 27.89+0.64*

19.63+0.51¢
28.68+0.67¢

15
60

18.09+0.41°
27.11+0.40°
13.74+11.25®

18.14+0.62°
27.31+0.51%

18.84+0.75%

19.62+0.34¢
28.56+0.572

14.80+11.7048
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28.01+0.39®
14.41+11.44®9

180

14.29+6.63

13.88+11.27®

14.10+11.42¢P)

Mean of vitamin 14.84+11.74®

D,in each storage time

*All data showed Means+SD.

Vitamin D, in irradiated mushroom during
storage

Overall, the amount of vitamin D,
increased dramatically (p<0.01) after exposed to
UV-B at different exposure times but decreased
significantly(p<0.01) after storage started from 3-
12 days. The amount of vitamin D, in mushrooms
exposed to UV-B for 15 min and control treatment
(O min) did not decrease significantly (p>0.05)
during the storage study (Table 6). However,
irradiated mushroomsfor 60 and 180 min performed
a significant (p<0.01) decrease in vitaminD,
concentration after storage for 6-12 days. This
result suggested that irradiated oyster mushroom,
exposed to UV-B light for 60-180 min, could cause
the degradation of vitamin D, after 3-4 days of
refrigerated storage. Similar to the previous studies
showed 1-4 days of postharvest time did not have
any impact on vitamin D, formationin Portabella
mushrooms (exposed to UV-B light).In addition,
the other research showed exposing button
mushroomto Pulsed UV light, vitamin D, decreased
significantly after postharvest storage for 3 days™.
Fresh mushrooms only have a short shelf life and
losetheir biological activitiesand commercial value
within 3-4 days after storage, due to browning,
water loss, senescence and reduction in the
biochemical reaction rates?® 2. High irradiation
intensity leads to the decrease in quality of
mushrooms such as cell death, heat stress
(oxidation) and moisture content which could be
lead to degradation of vitamin D, content in
mushroom during storage®.UV-B irradiation for 15
min to fresh mushrooms was suitable for
consumption and could be distributed to markets
infresh or refrigerated conditions. Because UV-B
irradiation for 15 min was the optimum treatment
for the production of vitamin D, recommended per
day (15ug/day)**and also vitamin D, concentration
remained relatively stable in fresh mushrooms
during storage.The conversion to vitamin D,was
highest under UV-B irradiation for 180 min but
vitamin D_concentration in fresh mushrooms of
this treatment was decreased after storage. This
treatment could be develop a method for treating
commercially viable quantities of fresh mushrooms
to produce dried mushroom powders with high of
vitamin D,. A mushroom powder having high levels
of Vitamin D, may be used as a condiment to be
sprinkled on or into foods, or may beincorporated
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into aconsumabl e food product. The comparisons
study of vitamin D, conversion and vitamin D,
stability during storage between fresh and freeze-
dried powder of oyster mushrooms (data did not
show), the increase in vitamin D, proportion in
freeze-dried mushrooms powder was higher than
in fresh mushrooms after UV-B irradiation at the
same times and vitamin D, content also remained
stable after storage over 90 days. Freeze-dryingis
the process of removal of moisture from fresh
mushroom to such alow level that microbia and
biochemical activities are checked dueto reduced
water activity?.

CONCLUSON

In conclusion, UV-B light could be
influential to the escalation of the vitamin D,
concentration in oyster mushroom. The vitamin
D, content was increased linearly correlated with
increaseintimeof irradiation or theirradiation dose
and the conversion was almost completed within
120 min. UV-B treatments in this condition were
suggested since they increased the concentration
of vitamin D, significantly without any deleterious
effects on proximate, chemical composition
concentration and antioxidant properties of oyster
mushrooms. However, prolonged UV-B irradiation
dose could lead to degradation of vitamin D, in
oyster mushroom after 6 days of refrigerated
storage. Inthisexperiment, UV-B irradiation for 15
min to 10g oyster mushrooms was exceedingly
sufficient to obtain the recommended allowance
of vitamin D, each day for 1 to 70 years of age
(15ug/day)*and vitamin D, concentration remained
relatively stable during storage.
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