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1. [ZL®IT

B OB BRI AT 5 5 2 TR Y, MORAHE L 70T\ 5. RS
X, BREEWER, FEERRUOBERMBUKITEICMETELAT YA TARERDB.
BRBEEDOMN DBURITFEHSNTIY, KFEEPEWICORIMMBEENCRT LB E, QMR
CICAWONDERRICAMEFET CHEASED LRV EORNT A XV U ERRET D
TENEBINTWD. 2, ATYXATA1E, BURBEAICL VOSSN TE =, B0y
TIIBRIC L 2BEREBRER I L 2 HBBERARE L 72 5. JBHLSIZB W TITEKEE AR
B THo THEAAXTVVERRETDHIZENHREINTRY, BKESZEBIZEATELTY
FATABRAKEERD.

LizioT, BAEBEYMZEANTT, MEMEAVWTHREL SBT3 KA MEEHFOR
X, REATEBOLOREEETHD. BRI, FEERD 90 %iddks A2 THIE{L S h,
U AL 7 VENTWS. LL, BEETOI VKRR MEBIHTIL, BARARESELOMEY %
WTWADTHERMIZZLL, DOEICHT IEEMDPMIEINTI LT, UE T 218 TR
EREFTEETITI~3 BEEL Mo TND.

AR TI, FEERRRT D7 DICRMBEENIHEEI OB VHBE BB L, RALEEDOD
SIREBE(ToT. WEDEZ DRI BB ITIEBOEELHLEETHLOT, ZRES
BIREEIZOVWT ORI T, S0I, MEBDICLDBRELEILEATLELT VXA TA D
MER 2 2 VR A MU OEEEZIT o 7.
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2. WEMERNA DT 5L 2 RA OREMETE
EENCEELMEDN D, AERERL LTHREHOBRVHEY—FEBR L. -
DWEM Bacillus sp. & BE &4, Bacillus sp. HR6 #% (FERM P-14116) &4 L=, B 55
EL U CAFERRES T, oy BB — 224 7 T % LAk OEBR CER U7z, Bacillus sp. HR6
BRIC L DA T R DR LB Bacillus subtilis ATCC6051 BE & 0 b &<, SMBEEANE WD
L hRME LT, A ALEREER & BV T Bacillus sp. HR6 BRIZ K B30 5 R & 1T - -5 8, #&
AN D 8~10 BRI CRAZD 70 CEBX, 24 FFEIHRICK 38 %NOEFRSBHEE L. F 0k
DEZE L BEEEX, THATN2 0 /min‘kg , 2 ipm THolz. Th I HEEORENLE
BEOWEERNDRDZMRY, U7 ORI 24 KBHATHITHS.

FHT RGO v~ NI T T 4 —GEIToTRR, 5FE 1500 LFOWER, M+
TEMHBRA L. E, TATREMOBRRZHRNL, EMIIHLTEETHY, HhoL1E
BEFIE LTEATHHZ ENALNE o7, 728, Bacillus sp. HR6 BED 16S rDNA B35
HEFIARNT OFRER, Bacillus subtilis L 3EFIERZER TH D Z LR S hiz.

3. WEBCIDLTIXA A EHEDOLE

LTV XA TADBERREMRE L THEAKE B S 7%, Bacillus sp. HR6 ¥k % Fi ) TR 4T
o, WREDLT VXA TA DKSEEETEN ST, THI X2 BNTKSREELTT-
7z. Bacillus sp. HR6 R INEMET 5 KB BDOKEMEIL 30 % Th o7z, 76 FERLIEK, 120.5 kg
DLTH XA TAD, 825kg I Lic. DfRBRTRA L ZH(LKRFIL 12.5 FFf%, ©—
7 {E 15,000 ppm &R L, HEEBD 65 CLRrol. TUE=THRAREIL 58 %, HRKAE
720 ppm ZR Liz. 07 X & LTV XA TA BAEMLERD C/N HIL22.6 THY, AT
YXATADC/ NENS9 ThHoloZ &b, FHI ADERMI DBHEN C/ N tbE5| & L
Tc.

LTH XA TAFOLEMEICONTHMEMNE LT o7, BRI L Y, Kz BT
i &® 72, BR2E0R 0 0FHEL, MEMOEBICRERKIEE (1930 %) ICFHE
THRD, EHELERTo. FLRTEULIKOTABERE X, BE - LS8 THER
e LCHER LT, ¥ - EHRICEONT-BEREHE R 5% Bacillus sp. HR6 FE % FA VN TAL
H (45 RER) LR, ERAWED 41 %, 15IRD 20 %3 ER L. C/ NI, BFREHE
SR L DSMLERRTOD 6.0 235 5.1 ~, HIBALEREDS 12.8 b 125 ~EENENEAD Lz, 407
AEEMETRETHZ LD, CINER 2605 5.1 ~LHESN, DOaVRR MER
FEIZITH Z &N TEE, ZORR, WEEDEBIZ LV EBOME/NBFEL o7,
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4. L3N

KGR LY, B—EY Bacillus sp. HR6 BEEZFWTA I T OHBEITHZ &1L Y, 8~10
BEFE 0 5 AR CRABS 70 ChRB2 A7 LIRS, 0 TNBEOEMICHT S
Ze L TRURAIL LTOFRAERRLML R0/, S5, Bacillus sp. HR6 BRIT & 2K

PEEBICEATE LTV XA T A EMEREY ORI o RA MEuBIFE I TAZ LN T
&7,
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Efficient Composting Technology of Organic Wastes by Bacillus sp.

Abstract

1. Introduction

The processing of an organic waste is giving a stress to the environment and thus this is one of
serious social problems. There are organic wastes such as food wastes, sludge’s, feces of
livestock, blue mussels that adhere near the intake of the cooled seawater at the power plants.
At present about 73 % of food wastes are incinerated. Huge amount of water in food wastes
causes the temperature of combustion in the chamber to decrease, which may lead the synthesis
of highly toxic and carcinogenic compounds like dioxin when food wastes are burned with the
compounds containing chlorine atom in packing material. Moreover, blue mussels have been

processed by reclamation and incineration. The problem of reclamation disposal is the
occurrence of bad smell due to the decay and the soil pollution by dissolved organic substances.
Furthermore, it was also reported that dioxin will be possibly occurred when the newspaper
containing salt was burned.

Therefore the development of the composting technology that efficiently decomposes by
microorganism is very important to reduce the environmental stresses without incinerating the
food waste. Until now about 90 % of livestock feces are laid for several months-to make the
compost, which is reused as soil fertilizer. However, the composting technology is lacking in

reproducibility because of dependence on spontaneous generation or plural microorganisms and
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the safety to creatures is not yet proved. Before temperature rises in the process of composting,
it will have started for a long time with 1 - 3 days.

To solve the problem, we isolated microorganism that has the high capability for the
decomposition of food wastes. In this connection, we tried to carry out the experiment that
decomposes food waste using sole microorganism to obtain the safety to creatures as well as the
high reproducibility. Since the operation conditions for machinery were also important to
increase the activity of microorganism, the amount of air and the mixing speed were also
examined in detail. In addition, we set it as the purpose of research to establish the efficient
microbial decomposition processing of blue mussels including huge amount of seawater.

2. Microbial Decomposition of Bean Curd Refuse and Safety Evaluation of Compost

Sole microorganism that can decompose fishes in a short time was chosen from several kinds
of microorganisms isolated from soil. This microorganism was identified as Bacillus sp. and
we named it as Bacillus sp. HR6 (FERM P-14116).

Since the acquisition was easy and the ingredient was comparatively uniform, bean curd refuse
was used as food waste in the following experiments. The heat generated in bean curd refuse
decomposed by Bacillus sp. HR6 was higher than that of Bacillus subtilis ATCC 6051, while
Bacillus sp. HR6 had a higher decomposition capability. We carried out the decomposition of
bean curd refuse by Bacillus sp. HR6 in an organic waste decomposition machine. As a result,
about 38% of the solid substances disappeared after 24 hours. Through the decomposition, heat
generation of more than 70 °C was observed after 8 - 10 hours. The operation parameters of
the machine was as follows: the air delivered was 2 £ /min/kg of bean curd refuse and the
mixing speed was 2 rpm. Therefore, we judged that it was enough to decompose the bean curd
refuse within 24 hours from generation of the heat and disappearance of organic matters.

Chromatographic analysis of bean curd refuse decomposed by Bacillus sp. HR6 showed that
the amount of substance 1500 of molecular weight or less increased. Furthermore, it was
proved that the products decomposed from bean curd refuse were safe to creatures and useful as
a soil fertilizer. In addition, the analysis of the partial 16S rDNA sequencing of Bacillus sp.
HR6 suggested that this bacterium is placed in a near position with Bacillus subtilis.

3. Microbial Decomposition for Organic Matter of Blue Mussels Taken from Sea Water

Blue mussels containing shells were decomposed by Bacillus sp. HR6 after treatment with
smashing machine. We had to add sawdust to organic matter of blue mussels to adjust the water
content to 30 % because Bacillus sp. HR6 is activated in such water content condition. Net

weight of 120.5 kg was reduced to 82.5 kg after 76 hours of decomposition. Concentrations of
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generated carbon dioxide and ammonia showed the peak values of 15,000 and 720 ppm after
12.5 and 58 hours, respectively. At 12.5 hours, the heat generation (as well as the generation of
carbon dioxide) showed the peak value of 65 °C. The ratio of total amounts of carbon and

nitrogen was 22.6 after 76 hours of decomposition. The ratio of carbon and nitfogen in blue
mussels was 5.9, which was attributed to the presence of fiber in sawdust.

All organic matters of blue mussels were decomposed by the strain of Bacillus sp. HR6.
Seawater trapped in the shells was discharged by smashing shells. The water content of solid
organic matter including broken shells was reduced around 30 % by using the present machine.
Wasted water obtained in each processing was gathered, and flocculating agents were added to
recover the organic matters as sludge. Solid organic matters and sludge were applied to the
detection of decomposition. After 45 hours, 41 % (w/w) in solid organic matter and 20 %
(w/w) in sludge were disappeared. Total carbon and nitrogen ratios were reduced from 6.0 to
5.1 for the solid organic matter and from 12.8 to 12.5 for the sludge, respectively. The carbon
and nitrogen ratio has been improved from 22.6 to 5.1 by the ability make moisture adjustment
without adding sawdust, and processing of compost was able to carried out quickly.
Furthermore, the machine became small and small by the reduction of the sample amount.

4. Conclusion

According to the results of the present study, the heat generation of more than 70 °C was
observed after 8 - 10 hours through the decomposition of bean curd refuse by Bacillus sp. HR6.
The compost obtained was proved to be safe to creatures and useful as a soil fertilizer.
Furthermore, we established the composting technology that decomposes efficiently the blue

mussels involved in seawater by Bacillus sp. HR6.




