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Effects of Wavelength of Ultraviolet Ray on the Formation
Rate of Pre—vitamin D. From Ergosterol

KAZUNORI TAKAMURA HIROKO HOSHINO TETSUO TOYOMASU*
NORIO TANAKA®* and TAKESHI NAKAZAWA™*

In the ultraviolet (hereafter called UV) irradiation of ergosterol,‘the effects
of wavelength (UV irradiation lamp 254nm and 310nm) were investigated on the
formation of pre-vitamin D,. The determination of pre-vitamin D: used high
performance liquid chromatography. The results were as follows: » ,

(1) The precursor of vitamin D is pre-vitamin D..It was formed when ergosterol

(solution alcohol) was exposed to UV irradiation (254nm and 310nm).

(2) The formation rate of pre-vitamin D. with the irradiation of 254nm-lamp increa-

sed about 3 times higher than those with the irradiation of 310nm-lamp (after 60 minuts) .

(3) When ergosterol was irradiated with 254nm-lamp and 310nm-lamp at the same '
time, the formation rate.of pre-vitamin D. increased about 1.4 times higher than those

with 254nm-lamp only. _

(4) The ergosterol contents decreased gradually as the UV irradiation time went on.
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Fig.1 Spectral energy distribution of

UV irradiation lamp
solid line : 310nm UV irradiation lamp
broken line . 254nm UV irradiation lamp
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Fig.2 HPLC chromatogram of ergosterol

' irradiated by the UV lamp of 310nm
The marks in the chromatogram mean,
Alunknown substance . B:pre-vitamin D:;
C [ ergosterol.
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Fig.3 HPLC chromatogram of ergosterol
irradiated by the UV lamp of 254nm

The marks in the chromatogram mean,
Alunknown substance ; B:pre-vitamin Dq;
Clergosterol.
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peak area ratio

Table 1 Yield of pre-vitaminD; in the ergosterol solutions (isopropyl alcohol)
irradiated by UV lam
y P (ug/ml) (n=3)

uv UV irradiation time (minuts)
wavelength ;
(nm), 0 10 20 30 40 50 60 70 80 90 100 110 120
254 0 1.51 5.30 9.08 14.12 22.94 24.50’39.59 41.52 45.97 51.89 52.73 60.94
310 0 0 0 2.55 3.82 3.98 8.03f 9.18 12.50 16.07 16.07 17.85 19.64

254nm-lamp was irradiated from the distance of 600mm,
while 310nm-lamp was irradiated from the distance of 400mm.

Table 2 Yield of pre-vitaminD; in the ergosterol solutions (ethylalcohol)
irradiated by UV lam
Y il (ug/m1) (n = 3)

uv UV irradiation time (minuts)
wavelength (nm) 0 20 40 60 80 100 120
254 0 21.93 50.88 87.83 114.44 134.61 154.41
310 0 0 8.36 13.40 17.06 19.24 20.84
254+310 0 60.48 93.45 122.98 151.86 171.53 200.19

254nm-lamp was irradiated from the distance of 600mm, j
while 310nm-lamp was irradiated from the distance of 400mm.
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