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Production of Antitumor Substances from Shochu Distillation Remnants
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This study aimed to develop a new processing method for the effective use of rice shochu distillation remnants. We
examined the inhibitory effects on the growth of human lung carcinoma cells in the medium of rice shochu distillation
remnants with various fungi. Interestingly, high inhibitory effects on the growth of human lung carcinoma cells in the
medium of rice shochu distillation remnants with Aspergillus oryzae were obtained, although no inhibitory effect was
observed in the case of synthetic medium. We therefore fractionated the medium of rice shochu distillation remnants
with A. oryzae using anion-exchange and reverse-phase chromatography. Furthermore, we attempted to determine the
chemical structure of compounds that showed high inhibitory effects on the growth of tumor cells. The chemical struc-
ture of 1-hydroxy-6- (1-methylpropyl) -3- (2-methylproryl) -2 (1H) -pyrazinone was revealed on the basis of liquid and gas
mass spectroscopies. This compound should be completely safe based on toxic test results using model mice.
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awamari (NRBC 4033), Mucor pusillus (Rhizomu-
cor pusillus, NRBC 4580), Penicillium notatum
(Penicillium chrysogenum, NRBC 4640), Rhizopus
delemer (Rhizopus oryzae, NRBC 4698), Monascus
pilosus (NRBC 4520) , Monascus purpureus (Monas-
cus anka, NRBC 4478) Z#AM & L THW .
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Fig. 1. Inhibitory Effects on the Growth of RERF-LC-AI
Cells in the Medium of Rice Shochu Distillation Remnants
with Various Fungi
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Fig. 2. Inhibitory Effects on the Growth of RERF-LC-AI
Cells in the Medium of Rice Shochu Distillation Remnants
with Aspergillus oryzae

. T5
EQ;
7]
O
b
8]
g 25
2
Q
C
— 0 1 Il Il

10 30 50 70 90
Temperature (°C)
—- VA-13 —1— WI-38
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Fig. 4. pH Dependence of Inhibitory Effects on the Growth
of VA-13 and WI-38 Cells in the Medium of Rice Shochu
Distillation Remnants with A. oryzae
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Fig. 5. Inhibitory Effects on the Growth of VA-13 and WI-38 Cells after the Incubation in the Medium of Rice Shochu Distillation
Remnants with Aspergillus oryzae fractionated by Anion-exchange Chromatography
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Aspergillic acid 13, Aspergillus J§& O 5% #% 12 &
D, OO A s onsakInNsd EmsE
TN TS, 2 KBRS, apkdE & tbxTIN
S5O7 I/ BEEEICEALTHBD, Aspergillic
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Fig. 9. Chemical Structure of 1-Hydroxy-6- (1-methylpropyl)
-3- (2-methylproryl) -2 (1H) -pyrazinone
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Fig. 10. HPLC of Rice Shochu Distillation Remnants (A), the Medium of Rice Shochu Distillation Remnants with Aspergillus ory-

zae (B), and Fraction of Active Compound (C)
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