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Mushrooms often contain ergosterol, which is converted to vitamin D2 by ultraviolet irradiation. It
has been reported that ingesting ergosterol may help prevent dementia and depression by preventing
osteoporosis, protecting the brain, and promoting the secretion of the neurotransmitter serotonin.
Therefore, this study focused on wood ear mushrooms, which have a high vitamin D content
according to the Japanese Food Analysis Table, and investigated whether the vitamin D2 content of
dried wood mushroom ears can be increased by irradiating them with ultraviolet light (UV253.7nm).
Using domestically produced wood ear mushrooms (manufactured by Kikurage Farm Inazawa Co.,
Ltd.), the vitamin D (vitamin D2 and vitamin D3) content of fresh, dried, dried (1 hour UV
irradiation), dried (2 hours UV irradiation), and dried (3 hours UV irradiation) samples was analyzed
by the Japan Food Analysis Center The results showed no significant difference between 1-hour and
2-hour UV irradiation, but 3-hour UV irradiation resulted in a vitamin D content approximately 1.5
times higher (127 pg) than the vitamin D value (84 pg) listed in the Japanese Food Analysis Table for
wood ear mushrooms. In the future, considering the potential application of domestically cultivated
wood ear mushrooms as disaster food and space food, we aim to enhance their value as a food
ingredient by managing "moisture content," "particle size," and "UV irradiation conditions" to
maximize their vitamin D2 nutritional value.
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INTRODUCTION

Currently in Japan, the government's nutritional intake surveys
have reported deficiencies in calcium, vitamin D, and dietary
fiber. Many researchers have also reported that vitamin D
deficiency may increase the risk of developing a weakened
immune system. A meta-analysis of COVID-19 positive
patients also reported that decreased vitamin D levels were
significantly associated with worsening patient outcomes and
prognosis. Therefore, it has become necessary to raise
awareness about vitamin D intake, not only for the prevention
of osteoporosis, rickets, and osteomalacia, but also as an even
more important vitamin.  The 2025 edition of the Dietary
Reference Intakes for Japanese recommends a daily intake of
9ug of vitamin D, and if it is difficult to obtain sufficient
amounts from food, the use of supplements should be
considered. However, since vitamin D is a fat-soluble vitamin,
there are concerns about excessive intake through the use of
supplements. Therefore, this study aimed to investigate the
vitamin D content (vitamin D2, vitamin D3) of domestically
produced wood ear mushrooms, with the goal of increasing D
intake from diet, and vitamin further investigating the

possibility of increasing vitamin D levels through UV
irradiation.

METHODS

Using domestically produced wood ear mushrooms
(manufactured by Kikurage Farm Inazawa Co., Ltd.), 1 kg of
freshly harvested similarly harvested wood ear mushrooms
were dried in a steam convection oven (manufactured by
Fujimac Co., Ltd.) at 60 degrees Celsius and 0% humidity for
2 hours to obtain 140 g of dried wood ear mushrooms., 140 g
of dried wood ear mushrooms were irradiated with ultraviolet
light (UV 253.7 nm) in a sterilization cabinet (manufactured by
Fujimac Co., Ltd.) for 1 hour, 2 hours, and 3 hours to obtain
samples of wood ear mushrooms. The vitamin D (vitamin D2
and vitamin D3) content of all five samples was measured by
the Japan Food Research Laboratories.

RESULTS

Analysis conducted by the Japan Food Research Laboratories
revealed that while calcium was present in both fresh,
domestically produced wood ear mushrooms and those dried in
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a dehydrator, vitamin D (both vitamin D2 and vitamin D3) was
not present. (See Tables 1 and 2). On the other hand, when
raw, domestically produced wood ear mushrooms were dried
in a dryer and then irradiated with 253.7 nm ultraviolet light
for 1, 2, and 3 hours using a sterilization chamber, the vitamin
D levels of the mushrooms were below the detection limit for
vitamin D3 (less than 0.7 pg), but vitamin D2 was present.
(See Table 1). Vitamin D2 levels were almost the same after
1 hour and 2 hours of UV exposure, but after 3 hours of
exposure, the amount was 1.5 times higher than after 1 hour or
2 hours of exposure.

Table 1. Analysis results of vitamin D (vitamin D2 and vitamin
D3) in domestically produced wood ear mushrooms by the Japan
Food Research Laboratories

sample name vitamin D vitamin D2 vitamin D3 Analysis method

Freshwood ear mushrooms 1kg  Notdetected  Notdetected  Lessthan 0.7 ug/100g  high performance liquid chromatography

Dried wood ear mushrooms 140g Not detected Not detected Less than 0.7 ug/100g  high performance liquid chromatography

Dried wood ear mushrooms (140g)

7
- UV irradiation for 1 hour 857 ug/1009

857pg/100g  Lessthan0.7 pg/100g  high performance liquid chromatography

Dried wood ear mushrooms(140g)

4
UV irradiation for 2 hours 834 ug/1009

83.41g/100g  Lessthan0.7 pg/100g  high performance liquid chromatography

Dried wood ear mushrooms(140g)

127 100
-UV irradiation for 3 hours 491009

127ug/100g  Lessthan 0.7 ug/100g  high performance liquid chromatography

Table 2. Calcium analysis results of domestically produced wood
ear mushrooms by the Japan Food Research Laboratories

Calcium amount
12.9mg/100g
98.1mg/100g

sample name
Fresh wood ear mushrooms 1 kg

Analysis method
IPC emission spectrometry

Dried wood ear mushrooms 140g
Dried wood ear mushrooms (140g) - UV irradiation
for 1 hour

IPC emission spectrometry

102mg/100g IPC emission spectrometry

Dried wood ear mushrooms(140g) -UV irradiation

88.81 100
for 2 hours mo/1009

IPC emission spectrometry

Dried wood ear mushrooms(140g) -UV irradiation
for 3 hours

DISCUSSION

94.7mg/100g IPC emission spectrometry

We commissioned the Japan Food Research Laboratories to
measure the calcium content and vitamin D2 content of
domestically produced wood ear mushrooms. The results
showed that vitamin D2 was not detected in fresh wood ear
mushrooms or fresh wood ear mushrooms dried using a drying
device (this is the limit of the detection limit). However, when
fresh wood ear mushrooms dried using a drying device were
irradiated with ultraviolet light (253.7 nm) in a sterilization
chamber, the amount of vitamin D2 measured was 85.7
ng/100g after 1 hour of irradiation, 83.4 pug/100g after 2 hours
of irradiation, and 127 pg/100g after 3 hours of irradiation.
Since ergosterol, which is abundant in mushrooms, is
converted to vitamin D2 by ultraviolet irradiation, the design
of the post-harvest processing of mushrooms significantly
affects their vitamin D2 content.  Furthermore, it has been
reported that conversion efficiency changes not so much with
the drying process itself, but with the management of UV
irradiation, the form of pulverization, and the irradiation
conditions. It should be understood that mushrooms are not
foods that "contain large amounts of vitamin D2 from the
start," but rather foods that "contain ergosterol, which has a
large potential to be converted to vitamin D2 by light
(ultraviolet rays)." Mushrooms are usually sun-dried, but the
effect varies depending on the amount of irradiation, the
irradiation time, and the surface being irradiated. Based on the
analysis of vitamin D2 in domestically produced wood ear
mushrooms conducted in this study, it can be concluded that
ultraviolet irradiation is important rather than the drying
process itself. It has become clear that sun-drying is not an
increase in vitamin D2 content itself, but rather a result of the
drying process taking place outdoors, which allows for easier

production of vitamin D2 due to exposure to ultraviolet rays
from the sun. These results suggest that when drying
Mushrooms using machine drying or indoor drying methods
with little or no UV exposure, the amount of vitamin D2
obtained is negligible. In order to expect the vitamin D2
effect of wood ear mushrooms as a "nutritional value," it is
necessary to clearly define the purpose of UV irradiation
(vitamin D2 production), determine the irradiation time and
irradiation surface (front and back), and set up UV irradiation
equipment, in order to improve and guarantee quality.
Another method already in use involves "grinding" a sample
containing ergosterol and then irradiating it with ultraviolet
light under conditions such as stirring and vibration to
efficiently convert it to vitamin D2. This method can be
considered a way to increase the surface area exposed to
ultraviolet light, thereby enabling more efficient conversion of
ergosterol to vitamin D2. In the future, if we expect vitamin
D2 to be a valuable nutrient for disaster relief food or space
food, we believe that by controlling the "moisture content"
using a drying machine after harvesting the wood ear
mushrooms, further controlling the "particle size" using a
pulverizer, and finally controlling the "ultraviolet irradiation
conditions" using an ultraviolet irradiation device, we can
reduce variations between batches and ensure the supply of
wood ear mushrooms of consistent quality.

CONCLUSION

Domestically produced wood ear mushrooms made by
Inazawa, Inc. Japan were dried using a steam convection oven
(manufactured by Fujimac Co., Ltd.: temperature 60 degrees,
humidity 0%, 2 hours) and exposed to ultraviolet light for one
hour, 2 hours, and 3 hours using an indoor ultraviolet
irradiation device (sterilization cabinet: manufactured by
Fujimac Co., Ltd.: 253.7 nm). The vitamin D2 content of the
wood ear mushrooms was then measured by the Japan Food
Research Laboratories (IPC emission analysis). As a result,
vitamin D2 was undetectable in both domestically produced
fresh wood ear mushrooms and dried domestically produced
fresh wood ear mushrooms, but vitamin D2 was found in dried
domestically produced fresh wood ear mushrooms irradiated
with ultraviolet light (85.7 pg/100g after 1 hour, 83.4 ug/100g
after 2 hours, and 127 pg/100g after 3 hours). When seeking
vitamin D2 as a nutritional value for mushrooms such as wood
ear mushrooms, it is possible to reduce variations between lots
and ensure a consistent quality supply by controlling the
"moisture content" using a drying machine after harvesting,
further controlling the "particle size" using a pulverizer, and
finally controlling the "ultraviolet irradiation conditions" using
an ultraviolet irradiation device.

REFERENCES

Toshiko Kiribuchi (1990) Study on Vitamin D2 Contents of
Various Fungi by Ultraviolet Light Irradiation. Nihhon
Kasei Gakkai shi. Vol 41(5) pp 401 — 106

Takayuki Kawazoe and Katsumi Yuasa (1995) Efficient
Transformation of Ergosterol to Vitamin D2 by
Ultraviolet Light Irradiation. Nippon Shokuhin Kagaku
Kogaku Kaishi Vol.42(4) pp 262-267

Shuhei Kido, Etsuo Chosa, Ryusuke Tanaka (2023) The effect
of six dried and UV-C-irradiatied mushrooms powder on



37267

International Journal of Current Research, Vol. 18, Issue, 05, pp.37265-37267, May, 2026

lipid oxidation and vitamin D contents of fish meat. Food
Chemistry Vol.398. 133917

Marie Nagai. (2022) Vitamin D. Nutrition Care 2022 Vol.15
No.I. pp18-21

Naoko Tsugawa. (2014) The Vitamin D Function: Bone
Metabolism and Other Novel Functions. Japan Oil
Chemists’ Society Vol.14 No.12. pp11-17

Akitaka Kojima., Naomi Katayam. (2025) Nutritional analysis
result of commercially available wood ear mushrooms
after cooking and adjustment -food development for
disaster and space food applications: First report.
International Journal of Current Research. Vol.17. Issue
11. pp 35201 — 35203.

Akitaka Kojima., Naomi Katayam. (2025) Nutritional analysis
result of commercially available wood ear mushrooms
after cooking and adjustment -food development for
disaster and space food applications: part 2-. International
Journal of Current Research. Vol.17. Issue 10. pp 35159
—35160.

Kimura M, Itokawa Y. (1990) Cooking Loss of Minerals in
Food and Its Nutritional Significance. J. Jpb. Soc. Nutr.
Food Sci. 43, 31-42.

Takamura H. (2021) Studies on Changes in Palatability and
Health-Promoting Functions During the Cooking Process
of Foods. J. Cookery Sci. Jpa. 54(2) 73-78.

Yamaguchi. T., Mizobuchi. T., Kajikawa. R., Kawashima. H.,
Miyabe. F., Terao. J., Kanazawa. K., Takamura. H.,
Takeo Abuno., Hiroyasu OOe. (2021). Vitamin D and COVID-

19. Clinical Chemistry. Vol. 50. No.3. pp294-295

kst sk sk skoskook



