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Photochemical Products from Ergosterol
in the Plasma Membrane of the
Yeast Rhodotorula minuta cells illuminated
by Near-UV

Makoto Nakauma®, Takuya Iriyama,
Yoshiyuki Murata® and Mikiro Tada

(Department of Bioresourceé Chemistry)

When the plasma membrane of the yeast
Rhodotorula minuta cells was exposed to near-
UV at O°C, three new compounds were formed
photochemically with decrease in ergosterol
content. When 0.4 %-SDS solution containing
ergosterol was illuminated with near-UV, the
same three compounds as in the membrane were
formed. As a result of instruments analysis, one
of these photochemical products was identified
as previtamine D, and another two compounds
were characterized chemically that they had
the structure of ergosta-4, 7, 22-trien-3-on.
In addition, these photochemical products did
not affect the growth and carotenogenesis of

the yeast Rhodotorula minuta.
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Fig. 1 TLC pattern of photochemical products and
authentic samples. CM and PM were preparated
from membrane of cells grown under darkness
and illuminated with near-UV, respectively. PS
was fractionated from 0.4%-SDS solution
containing ergosterol after illumination of near-
UV. ES and EC are ergosterol and ergocalcifer-

ol, respectively.
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l reaction mixture ,

silica-ge} column chromatography (C.C-1)

D B B

compound A S 1 ol

(@p. 174C) ica-gel column chromatography (C.C-2)
compound B compound C
(m.p. 146°C) (m.p. 142°C)

elute solution
C.C-1 n-hexane : acetone : methanol

185 14 1 500ml
160 20 20 500ml
C.C-2 n-hexane : acetone
90 10 100ml
80 20 100 ml

Fig. 2 Method for isolation of photochemical products
by using silica-gel column chromatography.
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Fig. 3 UV absorption spectra of compound A, B and C.
Table 1 Mass spectra of compound A, B and C
—18 —33 —59 —125 —143 —197 —260
compound A
M.W. 396 378 363 337 271 253 199 136
(5%) (16%) (12%) (21%) (29%) (0%) (100%)
compound B
M.W.410 392 377 351 285 267 213 150
(19%) (100%) (23%) (62%) (76%) (48%) ( 0%)
compound C
M.W. 410 392 377 351 285 267 213 150
(80%) (100%) (23%) (30%) (42%) (35%) ( 0%)
ergosterol
M.W. 396 378 363 337 271 253 199 136
(54%) (100%) (36%) (30%) (95%) (30%) ( 0%)
previtamin D,
M.W. 396 378 363 337 271 253 199 136
(8%) (10%) (15%) (20%) (30%) (0%) (100%)
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Fig. 4 'H-NMR spectra of compound A, B and C.
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Fig. 5 Chemical structures of compound A, B and C.
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Fig. 6 Reaction scheme of the photoisomerization of
ergosterol and its photoisomers.
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