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Abstract

Ergocalciferol is known as having vitamin D activity. In this study, the effects of UV imadiation on the increase
of egocalciferol content were investigated in 7 kinds of mushrooms, i.e, lily mushroom (Flammulina velutipes),
oyster mushroom (Pleurotus ostreatus), young oyster mushroom (Pleurotus ostreatus), king oyster mushroom
(Pleurotus eryngii), button mushroom (Agaricus bisporus), shiitake (Lentinula edodes), and wood ear mushroom
(Auricularia auricula-judae). Mushrooms which were not exposed to UV light contained negligible amount of
ergocalciferol in all kinds of tested mushrooms, but UV imradiation increased their content of ergocalciferol. Of
UV A, B and C, UV B light was the most effective to increase ergocalciferol contents. In mushrooms, the increase
in ergocalciferol content occurred only in the peel within 1 mm depth from the surface, which was directly exposed
to the UV light. Therefore, when fresh whole mushrooms were imadiated with UV light, lily mushroom, the mushroom
with a larger surface area compared to volume, such as lily mushroom, was more favorable in producing ergocalciferol.
On the other hand when the mushrooms were freeze-dried and cut, the mushrooms with a higher ergosterol, such
as king oyster mushroom, shiitake or button mushroom, were more favorable in generating ergocalciferol.
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Fig. 2. HPLC chromatograms of ergosterol and ergocalciferol from authentic standard (left top) and presentative sample (left bottom)

and their mass spectra (middle, ergocalciferol; right, ergosterol).

Zo] BurS oAl A, B B
C& 10?— 7F 2} B ECﬂ- ES dt2ko] Wigle Al Ay}
oty &9 4 EC §F HE ¢ T= o=
mjo wrolon zpe] A Aol ZAle|A= ECe} ES] oo
275k Aol 7} e 12t A9l B EE Cof AR
EC-/] /‘E/“ o oul—gl_oﬂ Otl:] E“‘] Z]‘-ﬂjd B= EC/] ‘g"éoﬂ

F3}pA 0| iTk MAlel Al EC ES7F oUR| & F3}o]
100
I 1|
7]
o 4 2
= 0 5
T "
c 2
E 40 UE
bt g o
o
M 20 1 g
0 0
Control UVA UvVB uvcC

Fig. 3. Ergocalciferol () and ergosterol (CI) contents in king
oyster mushroom irradiated with UV A, B or C light for 10 min.

The powder of freeze-dried mushroom was treated with UV. Vertical bars show SD
(n=3).
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Fig. 4. Ergocalciferol (top) and ergosterol (bottom) contents in
button mushrooms immediately (C]) or 2 days (CJ) after irradiation
with UV B light for varied times.

The fresh mushroom was treated with UV. Vertical bars show SD (n=3).
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Fig. 5. Ergocalciferol (C]) and ergosterol () contents in peel and
flesh of button mushroom irradiated with UV B light for 10 min.

The fresh whole mushrooms were treated with UV, then peel and flesh from the cap
of the mushrooms were separated for analysis. Vertical bars show SD (n=3).
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Fig. 6. Ergocalciferol (top) and ergosterol (bottom) content in
various mushrooms immediately (C]) and 4 days (@) after
irradiation with UV B light for 10 min (CJ; Control).

The fresh whole mushrooms were treated with UV for 10 min. Vertical bars show
SD (@=3).

250

{. 8
= 200t | fh fl- }} 3
=
o i o o £
St 150 } )
= =3
= 18
£ 100 ]
a S
=] {1 1=]
o =

2

0 0

King Shiitake Button Oyster King Young Oyster Lily
oyster cap oyster oyster stem
cap stem

Fig. 7. Ergocalciferol (CJ) and ergosterol (CJ) content in various
mushrooms irradiated with UV B light for 10 min.

The slices of freeze-dried mushrooms were treated with UV. Vertical bars show SD
(n=3).
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Fig. 8. Ergocalciferol (C]) and ergosterol ((]) content in varied
mushrooms irradiated with UV B light for 10 min.

The slices of fresh mushrooms were treated with UV. Vertical bars show SD (n=3).
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Fig. 9. Correlation between ergosterol content and ergocalciferol
content in mushrooms, when they were treated with UV B light
for 10 min.

At the state of fresh wholes (left, r=0.190; not significant), freeze-dried slices (middle,
1=0.893; p<0.05), and fresh slices (right, r=0.979; p<0.01).
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