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Abstract: Citrus unshiu (C. unshiu) Markovich were dried peel of mandarin orange, of which fresh fruit was one of
the famous foods in Korea and Eastern Asia. In the oriental medicine, C. unshiu peel was known to have a diuretic
effect and to strengthen spleen function. Recently, natural flavonoids of C. unshiu peel have been investigated. In this
study, C. unshiu peel extract containing flavonoid-glycosides was cultured with Schizophyllum commune (S. commune)
mycelia producing B -glu- cosidase and its biological activities were investigated. B -glucosidase of S. commune mycelia
converted the flavonoid-glycosides (rutin and hesperidin) into aglycones (naringenin and hesperetin). Fermented C.
unshiu peel extract compounds were analyzed by HPLC system. The photoprotective potential of fermented C. unshiu
peel extract was tested in human dermal fibroblasts (HDFs) exposed to UVA. Fermented C. unshiu peel extract extract
also showed notable in vitro anti-inflammatory effect on cellular systems generating cyclooxygenase-2 (COX-2) and
5-lipoxygenase (5-LOX) metabolites. Also, UVB-induced production of interleukin-1 ¢ in human HaCaT cells was re-
duced in a dose-dependent manner by treatment with fermented C. unshiu peel extract. These results suggest that
fermented C. unshiu peel extract may mitigate the effects of photoaging in skin by reducing UV-induced adverse skin
reaction.
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Figure 1. The changes in (1) narirutin, (2) hesperidin,
(3) naringenin (4) hesperetin during fermentation of C.
unshiu peel extract with S. commune for 5 days. HPLC
profile with PDA detector at 285 nm. Extra column and
gradient condition methanol : H:O = 7 : 3 in zero to
methanol : H:O = 3 : 7 in 40 min. Standards were pur-
chased from Sigma-Aldrich (St. Louis, MO, USA).
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Figure 2. Toxicity in the cell of fermented C. unshiu peel.
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Figure 3. NBT assay of C. unshiu peel and fermented C.
unshiu peel.
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Figure 4. ROS activity of fermented C. unshiu peel in
cells.
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Figure 5. Anti-inflammatory effect of fermented C.
unshiu peel.
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Table 1. Inhibitory Effects of 5-LOX and COX-2 in C.
unshiu Peel and Fermented C. unshiu Peel

ICsp (ug/mL)
5-lipoxygenase Cyclooxygenase-2

NDGA™ 213 + 215

Control .
EGCG 718 £ 0.72
Extract C. unshiu peel 1058 = 3.3 27172 + 52
24 h 89.23 + 221 21199 + 421

+

Fermented 4y g51] + 391  189.18 + 6.19
C. unshiu

peel 72h 5697 + 319 14496 + 4.01

96 h 5209 + 424 14132 + 344

NDGA : Nor-dihydroguareatic acid (standard control of 5-LOX)
EGCG : Epigallocatechin gallate (standard control of COX-2)
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