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Characteristics of Organic Wastes Decomposition in Hydrogen Fermentation
TKEFE * - RIS ** - FAEE * - BpbsEth +

Osamu MIZUNO*, Takeshi OHARA** Masafumi SHINYA* and Tatsuya NOIKE*

ABSTRACT; Characteristics of organic wastes decomposition in hydrogen fermentation were investigated using batch reactor at
35°C . Bean curd manufacturing waste, rice bran and wheat bran were used as the organic wastes. The organic wastes were
soaked in distilled water for dissolving carbohydrate and protein, and then the solution containing carbohydrate and protein was
used as the substrate for batch experiment. Although carbohydrate was rapidly consumed during hydrogen fermentation, no
decomposition of soluble protein was observed. It was suggested that the most of hydrogen was produced from carbohydrate
decomposition. Hydrogen-producing microflora easily decomposed soluble carbohydrate of 46,000 molecular weight. Hydrogen
yields of bean curd manufacturing waste, rice bran and wheat bran were 2.54, 1.29 and 1.73 mol H,/mol hexose, respectively.
Volatile fatty acids and alcohols were produced as the by-products from decomposition of substrate. Acetate, butyrate, ethanol, 2-

propanol and 2-pentanol were the main substances.

KEY WORDS; alcohols, anaerobic microflora, bean curd manufacturing waste, hydrogen production, molecular weight, rice

bran, soluble carbohydrate, wheat bran
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FOWMERL TWS. Clostridium BOMEEAWZHE, KBEREKOT LN -T% ) - VEBEORBEHOV &
DELTERTDZEICE. TN Ty )= HECRBNT, KESFRLELRRBEN CH 70, —BL
RERECHEYHEZHVWTKEERREREZ2ELSEAMENBESINTELD. KERBNEZENETHHEE, 7
Th T VRESETI, BREARBKEELSE, KEERBREEBELIEOILENH L. ZOLDLHE
sEhns, pH, BE, HHEMNNREOKEBLHFIZEL THRNEDSNTHEY ~1 D e, KERPRICELETHS
HE & LTI, Clostridium JEDIMZ Enterobacter BOMBE O R DED SN THD 2,

BOR TR, ERKBIUEEEREEYD S OKBRNAHFE SN DL D177 5> TE/. Roychowdhury 5121, iR
SEENEBIUMBSENEZALT, W<DOIrOHFBREREYDN S DOKEENEZHEL T, Kalia 541,
Bacillus licheniformis R W TREENENS ORERRERA TS, ZOWRTIE, KEOMIC TELRES IV
bk EDQERZHEL TS, Ueno 515 1, B THEAD SHEEMIKRERNREZT->&E5, £RAAH
DARENCARITELZEBELTWS, KBS'S 13, EREETENSKBICRETS [Bhs] OSEEMN
SKBRERNT S ZENAETHLLEH|EL TS,

PLEDE S ICHBMUREREYD 5 OKEFRMNTRETH S Z L, HENTR o TETWBMN, KEOERITHNE
BIZEDEOREEPENFREINT, EOIIRIBEENHIONMIREAEHSMISNTHRN,

KEFZE T, BEREN THHEN 5, KEBIWIESTERZANT, ThTHOBKERD M 5 DRFERIC
ESEBMEOSRSEEZBRE L. BroRETREEIENSKATIAREOERYTH D, FRIK1407 b 28
HENDA, FUEERENE L THEANS INTNS D 18, KEBINNESTER, THENKRBIDNE
DHNBTHO, —HIFHAEINZOBTREZEELASTINTNS.

2. REBHBLUAE

(1) kFJEEREE

EBRICAWKBERBRIE, KBEREECLAZRESI'® MSEMUTAZO—R (18g/L) LFEHT
BEEEL-LOTHS. SRRy TAY v PRIRIGHEE AV, HRTIZ 10FM, BRIEEII35CITREL .
pHIZ50 £ 02 THo k. ELEBRFOKFEERFRD/NA A ABREIT 1630mg/L, ERAXTOKELLV M
{LRFEOEIEE, TNTH43%, 57% THo/z. BEGEEECBWTAY BRI NB, o1,

(2) BHEOHALE

FERIZBAWEBMNS, REBIUVNESTEOHRE Table 1 1R, B0 5, KEBIUVINESITEOEKE
BENENTI%, 11%, 2% THoiz. KERLCNESTERLAL DR TH /. Table 2 IZHEL 2
BHEOMRERT. BEKL, VSET210g 0EBHEEMICKEKEMATIL & UTTHERL, BATEL
TEBETHRINZVEARS ZREL THEL - SERKIT, BREOBRERKIEMBIUVERREZSAL
Tna, KKt/ EABEHLTHET 2 &, BH 5 TRESEOHGHEND, KEBLNEST £ TRRALY

Table 1 Characteristics of organic waste

Bean curd Rice bran Wheat bran

manufacturing waste

Water content (wt%) 77 11 12
Total solid (wt%) 23 89 88
Volatile solid (wt%) 21 79 82
Ash (wt%) 2 10 6

Carbohydrate (wt%) 58 18 23
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Table 2 Characteristics of substrate for batch experiment

Bean curd Rice bran Wheat bran
manufacturing waste

Total carbohydrate (mg/L) 3750 6300 7920
Soluble carbohydrate (mg/L) 2660 5110 5150
Total protein (mg/L) 5010 3740 1060
Soluble protein {mg/L) 3280 2680 943

Carbohydaret/Protein (total) 0.75 1.68 7.47
Carbohydaret/Protein (soluble) 0.81 1.91 5.46
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Gas sampling port

Gas collector

|
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FeCl,*4H,0 142mg 2 B £ 2RV E R ORI FicH
WTHGANZHA L. RO HpHIZ65 ICFHE
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L7 100% BRNATERBLE. BHORGED, 35
COHEBENIZEREL TEELA BERROZE
WS TERARABEFRREL, HARES Z KK
B A B ERWTHRICH L.

Magnetic stirrer

Fig. 1 Experimental apparatus
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HAZT< 457 (Shimadzu GC-8A, 15m HF A5 T L, Greensorb 4k, FABREALRERE 170C, 77 LERE
145C, ~"UTAF v U T HR 15kgflem? KX DERELE. 7Iha—b (C,C) BER, FID-HRAZOX ST
(Shimadzu GC-8A, 25m 5 5 A7 5 L, Gaskuropack 54 60/80 24k, HABHEAMIRE 210C, 75 ABE 180T, A
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Fig. 2 Hydrogen production and decomposition of carbohydrate. C,, initial concentration of carbohydrate.
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Fig. 4 Decomposition of soluble protein. C,, initial concentration of

soluble protein.
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Fig. 5 Metabolites production from decomposition of organic substances
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(2) KEEYMOERS L UVKkFRE

Fig. 5 CRMEYREOKRKELERT. BEKRICL > TREEYOERICITRERERNR SN ERMIEY
BT, BEBIUOrBENELRBMENTHY, TOEACEBIN -BEEVWTNOBERIZR LT HIKERE
Thol. TVI—NTE, ¥ /=), 22708 - VBRU2-R2F /- AngHEEhE. 7% —Vidhi
ENZholz. MRSTEICHNTIE, BRBENSEBBEL LR TWe, TVa—NTE, =¥ /—), 227
ON/—=IBXR2- R -t an. BLoBLUKETIEIY /= VR, hEATETIE 2-X2%
J=IVISKBEICER L. KREBEOWRIL, KREMNRAKIN S DHERL TWBE LRELIZHE, HE L ZRKEY
BENFY—RAHBELTEHT A&, 325 (2.54 mol Hymol hexose), K (1.29 mol Hy/mol hexose) 35 & T/h
FA5TE (1.73 mol Hymol hexose) TH o7z,

4, E B

BhS, KEBLIOIESTEEZ AV TREERICE BRMEOSEBEE LR LA, WTNOBBRIZEY
TH, KEEMIFIZRACHODRIZE->TEZIBZENHES Moo AR TRWKELRBIRD, B
BRI B I UOSTRORZVWERERK D OEPMIABTEL I LDhh o/ WTHOBBRIZHBNT
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WEENAEAERIEEASHBEN SN /2. ARROKFERBRIZA IO -ATHEEL TLSN, FFRDOK
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BRI ARENDE L, BEEEMBENVBNEVWI SREEEF > T3, ZOX DR EEFDOME S
LT, R RRES OB Clostridium BOMENH SN TWS, ZOMER, /I I-A2RELT, 8K,
ElE, 75 /=), T E2ERT N, BEEESFETIEAMBEN. A, Clostridium quinii *» 1ZBEED
SUTHBERRIATESN, PVO—X, BRBIUTI /BEFRATL &N TELRN. KHETIE, KFEERE
RHPOELSEEREE Liaho 20, BHRAICE, R ESRE TR TRKELERT ONERESHENTOREN
HEEZHDODHENZEET L LHERINS.

BhoERWEHEESOKEREIL 2.54 mol Hymol hexose TH 1, VIV I—Ax EOMMBAEFEM LI HE L ILE
LThH, +RICENETHS. Ueno 515 13, BHETIREANSOKFERICHNT, AFEREIL1.91 - 2.59 mol
H,/mol hexose TH o7z EW|EL TWD, KFFE T, ERETIRZIEAEMMMLIGVAKRT ERVWTNVWS D, &
BITHERED OB OEETILEND S.
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D WThOBRBEICBWT S, REEROIAERYEIIR KN TH - /2. BRMEEHEIRIZLALEIRENT,
KEEROBEEE LU THBIN N> EEXSND KBIRR, BRIN R ZAFY - AHELTH
HLZEBE, B0 5 (254 mol Hymol hexose), KB (1.29 mol Hymol hexose) BLU/NE LT E (1.73 mol Hy/mol
hexose) TH D, BhSDOKRBRENSEND /-
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2) BRERKAEOSTREIT, WThOBEBIZBNTHEI6,000 TH- 7. FFETHWKEERBERIZ, 5
TROKEZRAMM TH> THEOMIDMLTAEZERT 2 EFH MR /.

) AEMEOSRE» SERT2RBEST, BERIZIL> TR T, ERUEIEHETIZ, BMEBINn BE
BNELRBENTHD, 70T CEBIVLIBRIEINWTNOBBRICBNTHREBETH /- AEITEIZBN
T, BBEESEREEZ LE->TWeE. 7ZIba—)Tld, ¥/ =)k, 2-70/)8) = BLU2- R /—)L
DEHENZ. BHhoBIUKRBTIEIY /D, NESTETIE 2-X2F /= )IVINKBIZERLZ.
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APFRO—ERE, ) HERAREMEOHEFRFIERR HHTELT 2EREREREYORSER LAE
REZAALAEREN KL Tirbhkotel, HEEERT.
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