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X O, T, Uy FIERGOBAIIC LD 20014
R eI s A 2 2 TR
b, &R L BEE AR BRI oo M O B BE A
BN TS, HEEEEREOMIEE U TR
1k, FEMER &5 KIS Tn DS, Zofl, B
AL CEERO A BB OUWRNME T2 S Hik
(K5, 1991 ; 45, 1994) =, MEEAAWBERO
HESUNTEENRIZ & 2 2 & » 5B (Kida and
Sonoda, 1993; Kida et al., 1994), HER AW BEHK
LTI, ST T - UM sk
Iy WA L#E (Morimura et al., 1991;
Morimura et al., 1994a; Morimura et al.,
1994b) %Z&WHH. wihd, BEEABELL, S
MG O @ AEREY PG L, BRI T 5o
AMEBRILL &) &4 HRATHLA, SIS N
Bk,

=, T R IRATE IS & ) A 1T -
TWBH, BRI L 5B AE T 0Edy, Hil
FBG O R 2 o T bz, 44
FURENTIHENSE. G, Y14 A F L 08k
AR L S, BEEER R AT L F D VK
HHBE oM LR S NS T v,
BEEIREAR OB e 1T & 0 R4 o BEEALELLE Bt
Bl e, ETIONMEEDLHENAEIESE,
ML R ZENTFHRENSL, FZC, b LARIC
BT HETIF TRy - TS ) — VRBORE L
LT L, o34 L8 & BT a g,
U CBRE e & L CHAMNERIERE 2 b o9t
s D, AWFFEE, N TEHBELIZ(Y
WA S o7 3 B A 28 1T Clostridium
saccharoperbutylacetonicum N1-4Wz W57
Y TY R REN L, BRI
LA o X A e A A 2 i L BB SR A B 5%
LbdTdhsb.

oL 7k

1. {EEE%

HHEMRICE 7 by BLOT Y/~ VEBHT
& % Clostridium saccharoperbutylacetonicum
N1-4 (ATCC 13564) % Hiv:7-.

2. - NiR&

¥ PREEHRE BRSO M- a v AL
AT, REEAOHMERR T b-7 0o — A8
1210% (v/v) HEHEL 7z, %30T 2 HMH&RIC

(v/v) HEEL, B0CISH MR LA-bDE L~ FEL
AR

3.

(1) PEBIZERE BRI O Ry MU 5

I BB OHEE A — 1 — SRR S/ 1 BHERI7E
HBEHE, AABEBIFERIGERL, v HEEIE I RRW, o
BEBZEE B o 4 T O BERI AR e A I L7, &
A==l X B & BEEEINETIIR 786 % ~ 96 % Cdh o
T O CEEEHAERBER ST TR EIL Aok,
BERSACHBERU T R 2RI L 72 b oo, BEEAE BRI
EFNETH (LTHETIETD) 2EMLZb0%
FRENARET A AL, MR E TSRS
L7z, EFVETHEI00mE Ficki0g, F vy~ 5
g, =v¥rbg, WLHEg NTTF5g LER
fRIER D 2 B L7, A or 3 A RN L e s e
WOWALHED 7 V1 — APREII40g/1 & LTz,

(2) TYA ¥

RSEEE L UARBRIZ BT 3 TYA 854 (F v a—
A40g/l, BEEEF A 2g/l, PUT PV -RT 6
g/l, CHsCOONH: 3g/l, MgSOs - TH:0 0.3g/1,
KH2POs 0.5g/1, FeS0s: TH20 10mg/1) &, IN
KOH # T pH5.8Ici% L, 115C16454 — b2
L= 7o CEWH, MR LA (Ogata et al., 1982).

(8) HF b-m— AR

BT v 4 ®150g/l TV BA L, (NHi)2804
0.5g/l, 7 o—210g/l, CaCOs 3g/l & & & 12
BEEB TG A ¥ a— b L, H—ETHB%,
121C805 s — b &7 L— 712 CTRMt%, R L.

4, EOIBLUBREIRERBEOBRELE

KA (KB) @ Bacillus subtilisiH it 21
7 29— Kleistase TH: KB HIEH (HHR)
@ Rhizopus delemarti# 7V 3F A4 L& EH L7
I OBEETMEE A - H —i2 X hid, 5,000AU /g,
6,000U/g TdH 4. USRS LU pH ML TO
Lo, BERIARRMEI & 4 T X DR A ETEI00
mlEIFY—-TLGREL, 5N KOH Z/ivC pH
6.5 L7z, Kleistase T6%0.2% (v/v) #0L,
95°CC 2 BRI LB 2 1T - Aok, 130C105 A — b
7 LTI E T TR JiE S ¢/, BN KOH
THU pHE.5IZHHE L Kleistase T5%0.1% (v/v)
TIMLISTCC 1 ML % /T 5 /2, RIZIN HCI
I2CpHBGIZEEE L, BHLEER Vv 2P 1 A %0.1%
(v/v) ML C50T T2UREMIMLEL 2T o 2 b D %
IN HCLIZT pH5.8izis Ussissih & L7,
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5, PRblTH/—IBRE

Ty Ty = WEREIX00mI DERT T A
DEENENFB L 2 HHI00mL B Y AR TR -
Fo. HIESED TYA BHA510% (v/y) & AREE RS
LB L 30°C C48IE I ~ 96 M 4 L 72, >
T v SIEIBM I AT R o A, AR pH
T bl otz = FICERF bV a— A
Bedb e L, BRI TYA B g, ARIEERZE
WEB ISR h, EEIR RIS ET R R I L Ao
Mo, MEBIACHBEHUI AT I RN L AoRE, v b —
JBEIZ I TY A B e R L 72,

6. DMHE

TN — AW, BB L M TN —
AN (Gluco dr. ;7844w b, HE) 2L Ol
SELA, WHRBIIEERREp LTy b on -
W& B EHBOWEEIT>72 (Ogata and Hongo,
1974). YIRY P BLUBOERETA 70w M7
77 (B GC-8A ; B, FHE) i 2m A7 A

#Th (NE3.2mm) 127 WEVILALL (Ay Yo
80/100) & FHIL, KHFRA 4 LR (FID) T
B L7z, 9 AEIEIF210°C, Mg 12210,
HEALIREZI50CE Lz, v Y —F AL LTE
#EE, Lokg/em® DEHE Lz, £ EHEEEY
BEHE, VO VHEEARANBETE, L OHEBIERBRNL, oae
B BRI OO FE AT SN R B S e e 2 >
y— MO L, i, Smidi, 7 st
A B ARG v & — IR L BT
EH122.3% (w/w) HCL 23 L, SEERERc2.5
e, DIAROMRE TV, VRV AN VEETHEL
Fr. EBREBLIUTIVBEREI VY- VEE AL
T WHECENERMNE L.
7. S ESBMFEERE (BOD)

BRI b & A KIS C10, 00005 /R LTk & L,
Ay T =ik (RN, 1993) 1k o THRPILE
HHEENEL, 2000C5 HEMRE L 0 b B UG
AL, WHomEs»s BOD 25d L.

Table 1. Element analysis of sweet potato, buckwheat,
wheat and sesame shochu distillery waste
Element SWeet potato® Buckwheat®  Wheat®  Sesame®
% (w/w) % (w/w) % (w/w) % (w/w)
C 40.9 43.1 42.4 44.8
H 6.7 5.7 5.8 7.1
N 4.5 7.6 7.3 6.3
Ash 2.9 1.2 2.7 4.2

* Sweet potato shochu distillery waste.
® Buckwheat shochu distillery waste.

¢ Wheat shochu distillery waste.
! Sesame shochu distillery waste.

Table 2. Characteristics of shochu distillery waste

Sweet Buck- . 4

potato®  wheat® Wheat® Sesame
BOD (ppm) 66,000 84,000 49,000 66,000
Total sugar %(w/w)  0.98 1.05 0.97 2.83
Total nitrogen %{w/w) 0.28 0.78 0.76 1.59
Amino-formed
nitrogen % (w/w) 0.06 0.18 0.27 0.15
pH 4.30 4.25 4.15 4.25

* Sweet potato shochu distillery waste.
® Buckwheat shochu distillery waste.

° Wheat shochu distillery waste.
¢ Sesame shochu distillery waste,
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WmRBLUER

A ERERABERL, VBRI R BRI, A AT 2R
RBEH, I BEBAE S e BOD % JIS BB ICE o
BRAFEIET ZNE L& A A BRI
66,000ppm, V/SHENS 250 B8 84,000ppm, A FHE
B 26 50 BE 10 49,000ppm , o v B 25 408 1% 1 66,000
ppm CdH oz, pH I A CHEEZETE4.80, V3
BIZR R BE04.25, A FBERIZEWBENA. 16, o~ BERI
BBEWA25CH o7z, TESWOKHEE Table 112,

i, SRR, 73/ BEEROE% Table 2
VORY, AR I MR A1.59% (w/w)
ER LW, LR A T RREAE W BEI20.28%
(w/w) Thol. TI/BEERESEERER LR

371‘%@]4&%&;&&?)*1‘6’; b5, A EHEEAEW B
BOBENMETH o7z, BITHHR b o BERIE BT
0.28% (w/w) ERdEL, L FHEBIZEMBERT0.10
% (w/w) L EAMlie o,

FEMBE T 47 o 7o 4 BRRRIZR RN, & Vel
BEW, Vo NBERTARRABE, T BENIIRE B E R EN
REEELT, TRy 7Y - NREERT o 20
B% Fig., LISRT. 057 »m~z&&iwfﬂw
BEBIARRBEOE T R, DBV Y/ SBEEER
WT1.82g/1, Wbk o EHEE AR B TL. 33g/l <

Hoiz,
BEHTI S 8 < 3.29g/1,
0.33g/l Cdr o7z,
AP R4 720102, Hk10g % BEBTAER B Ky
WAz L, BEBR 2R BEHOE MO E L F) U &M Ciik
BT, TRy - 7Y - VR TR
% Fig, 21089, Bk 4 e i 28 9 Be ks
M & PRI SRR AR B RO T, BRI,
2g/l, 119g/lDT Y 7~ NORERMERL—7,
TYA ¥ CIZ16.5g/L D7 Y / — VOB EETERL
7o L Urskifim o FBel 28 mene, wkifino—~
PERI AR BET TSR0 H F Tz, 7%/~
KR FNZN0.43g/1, 0.68g/1 TH o7z, FKEM
DYtr, A CHEARH B & oS UEE AT B
WIZTT Y/~ NOHERIRE L. & BEEE 5
MLt & o~ HER AR BE R L C ISR IO & T,
ST = F IR LTl vas, B RS g Y
B ECOBBHEL, mﬁn‘&%__#} B Lol

WIS O 7 7 ) — WL A BRI 25
L FRER R BEH TR b K

12T S = N DEENHETE L h o/, WETN
o= AR R & i%:’éé’wfﬁnju A5, Tt —

A& BBEHEF RSN, RIEMOKTET S ) —
L OEFEDHE L v & b,

Ri, BT IEFML, PEEBEWRERMO%E &
] U Gt CRESMAL S U 220 s THEE R 1T o 7ol R

- et
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Product concentration (g/l)
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Fig. 1.

Medium

Products on ABE fermentation using four types of

shochu distillery waste without any supplements.
Medium: 1, Wheat shochu; 2, Sweet potato shochu; 3,
Sesame shochu; 4, Buckwheat shochu.

Products: (B3, Ethanol; (BR), Acetone; (B3), Acetate;
(=D, Butanol; (), Butyrate.



W AR BRI E LT TR sy s 7Y - B

189

Product concentration (g/l)
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Product concentration (g/l)

Fig. 3.

Medium

Addition of rice to shochu distillery waste on ABE
fermentation.

Medium: 1, TYA (glucose for control); 2, Sweet po-
tato shochu; 3, Wheat shochu; 4, Buckwheat shochu;
5, Sesame shochu.

Products: (B, Ethanol; (Bf), Acetone; (B)), Acetate;
(=D, Butanol; (C]), Butyrate.

Medium

Addition of garbage to shochu distillery waste on
ABE fermentation.

Medium: 1, TYA (glucose for control}; 2, Garbage;
3, Sweet potato shochu; 4, Wheat shochu; 5, Buck-
wheat shochu; 6, Sesame shochu.

Products: (), Ethanol; (), Acetone; (), Acetate;
(D), Butanol; (D), Butyrate.
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% Fig. 3I12RY. TYA BHTRI4g/l DTS / —
WNOHERETH - 2h, 40 3 % BB BERS w4
LI LT, VOSBERIAREBE TR OE WL/l DT
¥/ VERERTERL, AT IFEMRIIBWTY,
9.7g/LDT Y 7 — VMR L. TYA K%
yho=-E LSS, ST igiidosmE oo
’/‘)b:zmx?i%%%iﬂ.ifﬁvb*‘i}f( (F= Z IR L Tnlewy),
BRI L D ST 2T A2 &4 .,t RIS
EEMELICEER SN, AEEEICT IS -8, 7
OF7 =, bld—ERe) - ODHW Wi e
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GENLH 4 OB FLEW RS T E KRB O
FHAENMIL L 2 PO — LR L D b v %1%7_
EFEZ T LIzt o TRIEBHI BRI 2SR &t o
WEEL LCELDTHMTHL L H L SN,

% «-@

PRSI BE, ZROBEYH (SS) 2 &4,
AR EERE (BOD) fili£°40,000ppm Lk
HY, EYLHETe, SHUMIZERL, BEREE
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Summary

Shochu distillery waste contains high suspended solid (SS) material, so that high bio-
chemical oxygen demand (BOD) concentration indicates above 40,000ppm. Shochu dis-
tillery waste is easy to be spoiled at ambient temperature within a few days. A study
for the feasibility of utilizing shochu distillery waste as a substrate for acetone, butanol
and ethanol fermentation by Clostridium saccharoperbutylacetonicum N1-4 (ATCC13564)
was carried out. Shochu distillery waste used as the sole substrate, could not produce
solvents because it does not contain sufficient level of substrate for fermentable. Ele-
mentary analysis of total sugar and amino acids of shochu distillery waste from the
process using sweet potato, buckwheat, wheat and sesame indicated those four types of
shochu waste contained, 1.6~4.8(w/w%) of total sugar, and 0.28~1.59(w/w%) of total
nitrogen. Cooked rice hydrolyzed with enzyme was then supplemented to the waste.
Waste made from sweet potato and that from buckwheat produced solvent while wheat
waste and sesame waste did not. When discarded food whose composition was similar
to garbage was supplemented, solvent production was improved markedly.





