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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. Tllere are organic wastes such as food wastes, sludge's, feces of

livestock, blue lTIussels that adhere near tIle intak.e of the cooled seawater at the power plants.

At present about 73 % of food wastes are illcinerated. Huge alTIOUllt of water in food wastes

causes the temperature of cOlnbustion in the chamber to decrease, wllich nlay lead the synthesis

of higilly toxic and carcinogenic compounds like dioxin when food wastes are burned with the

compoullds cOlltainil1g chlorine atom in packing material. Moreover, blue lTIussels l1ave been

processed by reclamation and incineration. The problenl of reclamation disposal is the

OCCU114 ence of bad smell due to tIle decay and the soil pollution by dissolved organic substances.

Furthermore, it was also reported that dioxin will be possibly occurred wIlen the newspaper

cOlltaining salt was burlled.

Therefore the development of the compostillg teclulology that efficielltly deconlposes by

microorgallislTI is very ilnportal1t to reduce tl1e envirorunental stresses witll0ut il1cineratillg the

food waste. Until now about 90 % of livestocl( feces are laid for several montlls, to mal(e the

compost, wilicil is reused as soil feliilizer. However, tIle cOlnpostillg tecIulology is lacking in

reproducibility because of depel1del1ce on spontalleous generation or plurallnicroorgallisms and
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the safety to creatures is not yet proved. Before telnperature rises in tIle process of con1posting,

it willllave started for a long tiIl1e witIl 1 - 3 days.

To solve the problelTI, we isolated microorgallislTI tllat has the higll capability for tIle

decomposition of food wastes. In this cOllilection, we tried to carry Ollt tIle experiment that

decolnposes food waste uSillg sole lnicroorgallisnl to obtaill tIle safety to creatures as well as the

high reproducibility. Since tIle operation conditions for machinery were also ilnportant to

increase the activity of microorgal1ism, the alTIOunt of air and tIle mixil1g speed were also

examined in detail. III additioll, we set it as the purpose of research to establisll the efficient

microbial decomposition processing of blue mussels incIudiIlg 11l1ge amoullt of seawater.

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

Sole microorganism that can decompose fishes ill a Sl10rt tinle, was chosell 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).

Sil1ce the acquisition was easy and the ingredient was cOlnparatively llnifornl, 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 11igher than that of Bacill-us subtilis ATCC 6051, while

Bacillus sp. HR6 had a higher decolnposition capability. We ca114 ied out the decomposition of

bean curd refuse by Bacillus sp. HR6 in an organic waste decomposition maclline. As a res~lt,

about 38%'ofthe solid substallces disappeared after 24 hours. TllfOUgIl tIle decomposition, Ileat

gelleration of more than 70 DC was observed after 8 - 10 110urs. TIle operation paralneters of

the machine was as follows: the air delivered was 2 Q lInin/kg of bean curd refuse and the

mixing speed was 2 rpm. TIlerefore, we judged that it was enough to decolnpose the bean curd

refuse within 24 hours fronl gel1eration of the heat and disappearance of organic Inatters.

Chromatographic analysis of bean curd refuse deconlposed by Bacillus sp. HR6 sl10wed that

the amOllnt of substance 1500 of molecular weigllt or less increased. Furthermore, it was

proved tllat the prodllcts decolnposed froll1 bean curd refuse were safe to creatures alld useful as

a soil fertilizer. In' additioll, the al1aIysis of tIle partial 168 rDNA sequel1cillg of Bacillus sp.

HR6 suggested that this bacterium is placed in a near positioll witll Bacillus subtilis.

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

Blue lnussels contail1ing shells were decolnposed by Bacillus sp. HR6 after treatn1ent witll

smashing 111acllille. We 11ad to add sawdust to orgallic matter of 'blue mussels to adjllst tIle water

contellt to 30 % because Bacillus sp. HR6 is activated in such water content COllditioll. Net

weight of 120.5 kg was reduced to 82.5 kg after 76 hours of decompositioll. Concentratiolls of
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gellerated carbon dioxide and alTIlnOnia SIlOwed tIle peak values of 15,000 and 720 ppnl after

12.5 alld 58 hours, respectively. At 12.5 hours, the heat generatioll (as well as tIle generatioll of

carbOll dioxide)' showed the peak value of 65°C.. The ratio of total amounts of carbon and

llitrogell was 22.6 after 76 hours of decolnpositioll. TIle ratio of carbon' and nitrogell in blue

mussels was 5 ~ 9, whicll was attributed to tIle presence of fiber in sawdust.

All orgallic matters of blue llluss~ls were decolnposed by the strain of Bacillus sp. HR6.

Seawater trapped ill the sllells was discllarged by smashing shells. TIle water content of solid

orgallic matter including broken sllells was reduced around 30 % by USillg the present n1achine.

Wasted water obtained in each processing was gathered, and flocculating agellts were added to

recover tIle organic matters as silldge. 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 nitrogell ratios were reduced from 6.0 to

5.1 for the solid organic n1atter alld froln 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 lnoisture adjustment

withollt adding sawdust, alld processing of compost was able to call4ied olIt quiclcly.

Furthermore, the machine became small and small by the reduction of the salnple anlount.

4. Conclusion

According to the results of the present study, the heat generation of more than 70°C was

observed after 8 - 10 llours tlrrough the decolnposition of bean curd refuse by Bacillus sp. HR6.

The cOlnpost obtained was proved to be safe to creatllres and useful as a soil fertilizer.

FurtllerlTIOre, we established the cOlnpostillg technology that 'decon1poses efficielltly tIle blue

mussels illvolved ill seawater by Bacillus sp. HR6.
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