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ᗂۈড় 

 ِِِِ        ࠉࠉࠉࠉ

ᇄၻ᛾ၥࠌ౩ၐᡛྥࢳЅܒϴҀϞၻ᛾౩Ͻ׋٩࣫ᔮ࣫ސଢ଼ේོۏᐃၻٷ

ଉ݈୛ᆩၥਟȂҡܒސၻ᛾ࡾ࢐ۡࣨޟȂҥЈณၥ؅Ȃٽԃଢ଼ސȃේސȃཌҡސ

ᇧᏘЅҡϽސЈณશ؅ȃཌҡࢂଽȂѓܒၶ࣏ฒ৛иடΙސၻ᛾Ȃᄇҡޟ౰ᇧܚ

ᇧᏘȄཌҡސᇧᏘၻ᛾Ȃ࣏Ңܻհސ੾নȃ৛ᙫȃᚕ૩ܖݽ٩ᇶีհܒתސϞཌ

ҡڏܖސԤਝԙϷငҥ଩ПܚᇧԙϞ౰ࠢȂڏཌҡސᆍ᜸ٽԃಠ຃ȃઍ຃ȃ੾ࢳ

ȂԃΡ࣏ᇶᡐȃي׽فுȂζџӔငΡώࠢܚȂΙૡҥՌณࣨϷᚔ้ސনҡଢ଼ڷ

ЕଔȂϐԤܚਲ਼୼ઍ຃ܖ੾৛֯࢐ҥπ᝔ސේޟഅȄ೨ӻ१ौ׽ᒸ༈அӰܖᒵ؜

ޟߝઍ຃ҡܖಠ຃ڙ׻հҢ(antagonism)Ȃंีתࡼޟ໢ސΡষցҢπ᝔ཌҡـं

ҡސమ຃ᏘȂᔖҢܻҤ໢ݽ٩ȄҬࠉӵՌณࣨϐᑢᒵюΙڎٲԤమ຃ޟܒࣀཌҡ

ԃȂ୅൐फ຃(Pseudomonas spp.)ȃ࢝ٽ୽ሬ໢ζԤഋϷ౰ࠢΰѿȂܖȂӵ୽ϱސ

૩జ຃(Bacillus subtilis)ȃУᡤ຃(Trichoderma spp.)ᇄܹጣ຃(Streptomyces spp.)

้ȄҏМ߽ବᄇҡސమ຃Ꮨϛᰶ߃ޟజ຃(Bacillus spp.)໌ ՗ࣺᜰၥଉϷٴȄ 

౰ࠢޟ౰ࠢޟ౰ࠢޟ౰ࠢٺޟҢٺҢٺҢٺҢ౪ݷ౪ݷ౪ݷ౪ݷ 

୽ѴցҢ࢝૩జ຃ӵ੾৛ҡݽ٩ސΰϞᔖҢȂϐ՗ϞԤԑȂиԤ୦ࠢϽ౰ࠢ

KodiakTMᇧᏘȂ։࣏छ୽Gustafsonϴѧ౰ࠢȂкԙޟӪޣҢȄٺᇧᏘސհ࣏ҡټ

Ϸ࣏࢝૩జ຃ϱҡᰶυȂкौᔖҢܻᆍυ೎౩Ȃݽ٩ऻ෈੾৛ϞӠ৛Ȅ߼ᛳ඼

Novosibriskϴѧߖԑܚپ௰юϞ࢝૩జ຃୦ࠢBactophytTMȂкौ௰ᙨٺҢܻಠ຃

Ȅछ୽ᕗ߳ဍEPA(U.S. Environmental Protection Agency)ϐਯটϚЍݽ٩ޟ੾৛ܒ

ᆍ᜸ᰶ߃ޟజ຃឴(Bacillus spp.)ཌҡސၻ᛾౰ࠢΰѿȂհ࣏ݽ٩ේސ੾ᙫ৛Ϟ᛾

ᏘȂଶΟΙૡዣ࢝ޟޣ૩జ຃ϞѴȂۦѓࢂశϽᐦ઱ᰶ߃జ຃ (Bacillus 

amyloliquefaciens)ȃᑾᰶ߃ޑజ຃ (Bacillus mycoides)ȃцΡඡజ຃ (Bacillus 

cereus)ȃӴ՘ᰶ߃జ຃(Bacillus licheniformis)ȃ฻ωᰶ߃జ຃(Bacillus pumilus)ȃ 
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ឃΨ຃(Bacillus thuringiensis)ȃРҏҦᙫᰶ߃జ຃(Bacillus popilliae)ᇄ౨ᰶ߃לజ

຃(Bacillus sphaericus)้Ȅߑ؏ᐌ౩ԃήȈᰶ߃జ຃ϐ໠ีᔖҢޟ୦ࠢϽᇧᏘȂ

ӵ੾৛ݽ٩П७Ԥ࢝૩జ຃ȃశϽᐦ઱ᰶ߃జ຃ȃᑾᰶ߃ޑజ຃ȃцΡඡజ຃้ȇ

ӵᙫ৛ݽ٩П७࣏ឃΨ຃ȃРҏҦᙫᰶ߃జ຃ᇄ౨ᰶ߃לజ຃้Ȅ 

ӵᇃᢊȂ೨ӻΡඪڗҡސమ຃Ꮨϛᰶ߃ޟజ຃Ȃѫᖒད࢝ڗ૩జ຃൐Ι຃ᆍȂ

ծٱᄂΰȂᗙԤڏѺڎԤమ຃ђ૖ᰶ߃ޟజ຃឴຃ੁϐငച៉ंีྥٮരӵᇃᢊΰ

ѿȄҕ୽90ԑӎ๼ၻϽώኅ޶ӋԤ३ϴѧ࢐಑Ιড়ᇃᢊҡސၻ᛾ኅ୦Ȃׇԙิ଄ҡ

౰࢝૩జ຃Y1336(ҥ଒ღݲΡҡ׬ސ೚ϛЖ׬ᙽ)ཌҡސమ຃ᏘȶѮᢊ᝘ȷȂ௰ᙨ

Ңܻ፨ْҩ઱੾Ϟݽ٩Ȃߖԑϐം؏ᘗшิ଄ӵጸ᜴ݎᆻ੾ȃनҞ៩຃੾ᇄًݎအ

ᆻ੾ݽ٩ޟȄᑹၻ޶ӋԤ३ϴѧޟȶᑹၻ᝘ȷ࣏Ի੎ϴѧ(Ի੎ҡސऋ޶׬ӋԤ३

ϴѧ࢐ӎ๼ϴѧᙽ׹ၥޟҡސऋ׬ϴѧ)࢝૩జ຃ӣΙ຃ੁY1336ܚ௲᠌ҡ౰Ȅؗ

⒥ϴѧߜޟᚘถȶ፳ॻਝȷ࣏࢝૩జ຃WG6-14(ҥϛᑹσᏰේ੾فෆኈ፳ఀ௲׬

ᙽ)Ȃ௰ᙨҢܻЫግધऻ৶ߝ੾Ϟݽ٩ȄҬࠉғӵቷࢥϛޟҡސమ຃Ꮨ౰ࠢԤȈᅕ

᝘ϴѧޟȶஉၻ຃ȷశᏘȂ࣏ؗ⒥ϴѧ࢝૩జ຃ӣΙ຃ੁWG6-14ܚ௲᠌ҡ౰ȇᖒ

ีϴѧޟᑾᰶ߃ޑజ຃BM136(ҥϛᑹσᏰේ੾ف༁ਏМఀ௲׬ᙽ)Ȃҧ፜ݽ٩ᄇຫ

࣏Ϊԅ߆ऋጹຊ҂ऻ≣ই੾Ȅӵ೻၇ौ੫տᇳ݂࢐ޟȂᰶ߃జ຃឴(Bacillus spp.)

࣏឴ӪȂ឴Ӫࡣޟ७࣏ᆍӪȂ։ٺӣΙ឴ծᆍӪϚӣ൷фߒϚӣޟ຃ᆍ(ყ1.ʂ3.)Ȃ

ӣΙ຃ᆍծϚӣ຃ੁ(strain)ޟమ຃ਝݎϫོԤܚ৯౴Ȅ 

࢝૩జ຃࢝૩జ຃࢝૩జ຃࢝૩జ຃ᙏϭᙏϭᙏϭᙏϭ 

࢝૩జ຃Bacillus subtilis࣏Ferdinand Cohnܻ1872ԑڼܚӪȂBacillusӵܜΛМ

ϛ࢐฻జޟޑཎࡦȂՄsubtilisӵܜΛМϛ࢐ಠޟߝཎࡦȄ࢝૩జ຃࣏ᰶ߃జ຃឴Ȃ

࢐Ιᆍሯ੊ܒȃ౰ޟᰶ߃జ຃Ȃ឴ܻ८៌Ъ໨ܒ຃Ȅ೽ல࣏ߝᜦޑȂںڎҡ᚜Щ

и૖ஊၼଢ଼ȂོלԙϱҡᰶυȂ࢝૩జ຃ලႇԆӵܻπ᝔ЅේސᡝߒȂӵॵࠢȃ

Ⴗਟ఺ёސȃሕશȃᆍυ߳៖Ꮨ้ҡ׬౰ཾี৤ᔖҢϐԤӻԑȂ࣏Ιૡᇯۡ឴ܻ

ԊӒܒϞԤઉཌҡސᆍ᜸Ȅҥܻ࢝૩జ຃ོᇄ੾ন຃ᝯތਲ਼فϛޟᎴϷȂ໌Մԙ

࣏ᓺ༖຃ᆍȂ६ճ੾ন຃ޟӠ৛Ȃёΰџо౰ҡϱҡᰶυȂӵଛცήܾܻԆࣀȂ

иӵ౰ᰶႆแϛȂџ౰ҡᄇӻᆍ੾ন຃ڎԤڙ׻հҢϞתҡސ፴ (antibiotic 

substance)ȂӰՄӵේސ੾৛ݽ٩ᔖҢܒϞ໠ีȂӻԑپരڧ१ຜȄ 
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࢝૩జ຃Ϛ༉џоޢ௥ቢ᠎ේސဨа߳پ៖ဨഋ੾৛Ȃٽԃຊْ㠯੾Ȃһџ

࢐ਲ਼ڏȂЎߝҡޟސᄇӻᆍհڏᆍ೎౩оႱ٩π᝔੾৛ȂܝୈᆍυܖҢܻπ᝔ࢊ

ഋىีޟȂԤ࣏݂ྃᡗ໌ߴޟհҢȂᗙџୈ࣏ጹݎ௴ԝ٩ࡣХᆻఁתޟઍ຃ᏘȄ

ЈȂڍҪԤ༃යȂ฿ཌӔܹߒݎѲσᄯᠦၻ౰ࠢϞΑȂԙዣًޟ࢐ᇃᢊݎԃȂًٽ

༃යཕپཕσȂ೻൷ݎ࢐ًശৠܾᑯ௉ં࣓ޟ੾Ȅ࣓ં੾຃ӵҤ໢ҏپ൷ԤȂࣥ

ՍོᓍॳឝඹȂӰԪ࿋ًݎԙߝਢȂ࣓ં੾ᓍਢ഍ӵዖӅཐࢗȂًݎཕԙዣȂี

੾ᐠོཕσȄ๋ـंޟޱღ໥Ȃ௃π᝔ᕗცϛϷᚔюં࣓ݽࠋ੾้ઍ຃ᰶ߃ޟజ

຃Ȃၐᡛ๖ีݎ౪Ȃ௴ԝήݎًޟپȂҢใភ100ʂ200ॻᰶ߃ޟజ຃ีሕశ੔5ݾ

ϷមȂᢎᄆ 14 ЈȂџี౪ฒ੾යًݎ೎౩ࡣȂџ۽ጥ੾යю౪घ 5ʂ7 Јȇᑯ

੾࡙ၶճݎޟᄂȂζџ۽ጥ੾යᘗ৤ഀ࡙Ȃ६ճൽ࡙ശԁџ50ڗʦȄ 

ӻԑپԤᜰ࢝૩జ຃ـंޟ໠ีȂσ഍๿१ӵπ᝔༈ኬܒ੾৛П७ȂٽԃᏰ

೚ंـᐠᄺϐᜌᄂڎᔖҢዖΨϞ੾৛኿ޟѓࢂஶΝហುᆻ੾(Fusarium roseum)ȃ

ҝԽऻ࢝੾(F. roseum)ȃ౯ຊᇆ੾(Rhizoctonia solani)ȃࢷፁҩᆻ੾(Sclerotium 

cepivorum)ȃຆ߆ುᆻ੾(R. solani)ȃគݎᕜရ੾(Agrobacterium tumefaciens)ȃိ

ຉ࢝ݒ੾ (Eutypa lata)ȃྊᐙ༁ຈ੾ (Verticillium dahliae)оЅࢢᐘᆦᡤ੾

(Penicillium digitatum)้ȄϛᑹσᏰේ੾ߖفԑᑢᒵڗBS1຃ੁȂ၎فငྣࡉᇄҤ

໢ၐᡛกၐȂᜌᄂڏᄇܻ๶૩ҩ࢑੾(Cercospora sp.)ȃशऋհސಠ຃ܒဨය੾

(Xanthomonas axonopodis pv. vesicatoria)ȃًݎಠ຃ܒ༃ය੾ (Xanthomonas. 

campestris pv. mangifera-indicae)оЅόឃȃᙫ૩ᇄό᛾้հސҩစ੾(Sclerotium 

rolfsii)ݽ٩ޟȂਝ݂֯ݎᡗᓺܻ௰ᙨ௰ኄޟϽᏰ᛾ᏘȄѪѴȂ၎فငҥΡώ௥ᆍ

กၐߑ؏ᜌᄂȂᄇЫግ਻உΰߖԑڧྃپ१ຜޟҩဨ࢝੾(Xanthomonas. oryzae pv. 

oryzae)Ӡ৛ȂһԤ࡞ԁݽ٩ޟਝݎȄЎڏȂᄇ៌ऋේސȃْऋհސȃߧЖ੩ᓸ૯

ᐙȃߜጣጸ้Ȃҡ໌ߴߝհҢࣺ֯࿋݂ᡗȂ౰໔һᓺܻҐ೎౩ޱȄ 

࢝૩జ຃џоቨёၻ౰ࠢޟԊӒܒȂԤցܻၻ౰ࠢޟѴ᎛Ȃഺഅၻҕ؁ଽޟ

ԝΣȂՄи૖ঙ៫୽ҕॵޟ୊ஶȂٮ෵ЍϽᏰၻ᛾ᄇᕗცЅၻҕഅԙޟፐᔞЅӠ

৛ȄߖԑپȂၻོۏ᛾ܚࢳᑖྃବᄇ୽ϱҏπ࢝૩జ຃ᇄࣺᜰᰶ߃జ຃឴໌՗ࡼ

຃ޟዖΨีंڎٲ຃ੁᑢᒵᇄᇔ໱ȂᕕுΙת ȂੁϐϷݙЅጂۡѺঈתࡼޟԙϷȃ

໔౰ᇧᏘᇄॏۡೣਿȂғ໌՗Ґپ୦ࠢϽȃᓽၼȃࢊҢ้ࣺᜰ౰Ᏸӫհᇄຟեհ

ཾȂ෈૖໠ีϚӣޟҤ໢ᔖҢПԒȄ 
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శϽᐦ઱ᰶ߃జ຃ᙏϭశϽᐦ઱ᰶ߃జ຃ᙏϭశϽᐦ઱ᰶ߃జ຃ᙏϭశϽᐦ઱ᰶ߃జ຃ᙏϭ 

శϽᐦ઱ᰶ߃జ຃࢐Ϛ࢐࢝૩జ຃ޟΙᆍȉശߖᇃᢊϐԤኅ୦໌՗శϽᐦ

઱ᰶ߃జ຃ޟ౰ࠢ໠ีȂծϫԤϚЍंีΡষᇯ࣏శϽᐦ઱ᰶ߃జ຃൷࢐࢝૩జ

຃ȂٱᄂٮϚณȄశϽᐦ઱ᰶ߃జ຃Ȃ1943ԑҥРҏᏰޱFukomotoี ౪ȂԪ຃ᆍ

џ౰ҡσ໔ޟα-amylaseЅproteaseȄӵΙ໠ۖਢȂҥܻԪ຃ᆍѴᢎЅߒ౪੫኉࢝ڷ

૩జ຃࣏ࣺྃխȂӰԪ࿋ਢ኷஠శϽᐦ઱ᰶ߃జ຃Ӗ࣏࢝૩జ຃ٳޟᆍϞΙȄծ

ӵ1967ԑWelkerᇄCompbellցҢDNAᚕҺПีݲ౪࢝૩జ຃ڷశϽᐦ઱ᰶ߃జ

຃Ϟgeneࣺ խ࡙ѫԤ14.7ʂ15.4%Ϟ໢Ȃ࢝ ૩జ຃ޟDNA guanine-plus-cytosineԙӋ

(G+C%)࢐41.5ʂ43.5%ȂՄశϽᐦ઱ᰶ߃జ຃ޟG+C%࢐43.5ʂ44.9%ȂҥԪџо

րᘞ࢝૩జ຃ڷశϽᐦ઱ᰶ߃జ຃࢐࣏ϚӣࠢޟᆍȄଶΟϷυஅӰΰޟᜌ݂࢝૩

జ຃ڷశϽᐦ઱ᰶ߃జ຃ϚӣȂѪѴӵڏѺԃ࢝૩జ຃ڷశϽᐦ઱ᰶ߃జ຃ܚ౰

ҡޟ α-amylase੫ܒΰζԤࣺ࿋σޟ৯౴Ȅ 1986ԑȂӵ Bergey’s Manual 

of  Systematic BacteriologyਪϛȂ஠శϽᐦ઱ᰶ߃జ຃Ϸ᜸࣏Ιᐿҳ຃ੁȂPriest

ӵ1987ԑғԒีߒӵ෈ѐΰȂՍԪశϽᐦ઱ᰶ߃జ຃ϗઍғೝۡဎюپȄҬࠉց

ҢAPI testsᇄgyr BஅӰۡוζџ஠శϽᐦ઱ᰶ߃జ຃ȃ࢝૩జ຃ȃӴ՘ᰶ߃జ຃

Ѕ฻ωᰶ߃జ຃้Ѳੁߒ౪࠮௥ޟߖ຃ᆍᠦտюپȄ 

֔Мఀה௲(ϐ௃Ѯσଝӄ)ෆ௃ᇃᢊϷᚔᑢᒵ2ੁڗశϽᐦ઱ᰶ߃జ຃Ȃጡဴ

B128ᇄB190Ȅ֔Мఀה௲кौ௃ԻӫේੁΰϷᚔ700ੁ ཌҡސȂӔᇄԻӫԸᡤ੾

຃໌՗ᄇࡑЅӓӣஉᎴȂശࡣᑢᒵюᄇԸᡤ੾຃ڎԤ݂ᡗתࡼ૖ΨϞתࡼ຃ੁȂ

ӴܒЅӓӣஉᎴȂџᡗ๿ࡑ੾ন຃໌՗ᄇސᡗҰȂB190຃ੁᇄ23ᆍේݎ๖ـं

(p=0.05)ڏڙ׻ϛ16ᆍ੾ন຃ȂЎڏ঄ுݧཎ࢐ޟ૖੫տԤਝڙ׻ԻӫԸᡤ੾຃Ȅ 

 జ຃ᰶ߃శϽᐦ઱ڗღ໥ζ௃Ѯᢊ఩όᑢᒵـंޟܚࢳ᛾ོۏӵၻޱ๋

Ba-BPD1Ȃ࣏ҏπᑢᕕڎٮ໠ีዖΨ຃ੁȂငۏଊٳЊස଒ऋ݈׬୛Ԥ३ϴѧ၏ಠ

໌՗டցᇔ൶ڷշ׋ϞࡣȂϐҧ፜छ୽ȃϛ୽σചᇄϛ๼ҕ୽டցϛȄԤήӖӻ໶

ђ૖ȈڎԤ౰ҡᡊᆰશϷ၌ሕશ(cellulase)ȃೖҩ፴Ϸ၌ሕશ(protease)ȃ્፴Ϸ၌

ሕશ(lipase)ȃᐦ઱Ϸ၌ሕશ(amylase)้ ૖ΨȂџհ࣏Ⴗਟ఺ёᏘȄڎԤଽ౰౥ӣਢ

౰ҡתҡސ፴ iturinᇄ  surfactin้  ೺ᆻజ຃(Erwiniaܒಠ຃ڙ׻Ԥڎ૖ΨȄޟ

chrysanthemiȇErwinia carotovora subsp. carotovora)ȃцΡඡజ຃(Bacillus cereus)ȃ

 ԻӫԸᡤ੾຃(Botrytisڙ׻ԤڎȄݎਝޟߝЪ຃(Salmonella)้ӻᆍಠ຃ҡߞؓ
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elliptica)ȃԻӫҩစ੾(Sclerotium rolfsii Saccardo)ȃޙᅵԸᡤ੾຃(Botrytis cinerea)ȃ

ᘢં࣓ݎ੾຃(Glomerella cingulata)้ӻᆍઍ຃ҡޟߝਝݎȄశϽᐦ઱ᰶ߃జ຃һ

 ᙽϛȄ׬ፙࣁღ໥ϐᇄ୽ϱኅ୦ـंޟޱђ૖Ȃ๋ޟߝҡސӻᆍհ໌ߴԤڎ

ᑾᰶ߃ޑజ຃ᙏϭᑾᰶ߃ޑజ຃ᙏϭᑾᰶ߃ޑజ຃ᙏϭᑾᰶ߃ޑజ຃ᙏϭ 

ᑾᰶ߃ޑజ຃Ѵ֕࠮฻జޑȂ5ߝཌԽȂቶ800ۊԽȂலоԙᄇܖᜦޑ௶ӖȂ

຃ဣ(ყל๛ޑՁЩޟPDAஉᎴஅΰོ౰ҡҩՓܖПᆒȂӵnutrient agarܖ༫ᆒڎ

3.)ȂџоୢഀפտȄϛᑹσᏰ༁ਏМఀ௲ี౪ᑾᰶ߃ޑజ຃џ໌Σේސᡝϛᇄේ

ᄇଛცᇄ੾৛ސȂඪଽհߝҡސේ໌ߴజ຃џԤਝᰶ߃ޑӓҡȂငၐᡛᜌᄂᑾސ

ϞञܒڧȂڏϛѓ֤џ෵ጥπ༈ܒ੾৛(ԃȈशऋઍ຃ܒຈঠ੾ȃҳ࢝੾ȃ≣ই੾)

Ѕҩ઱੾ϞีҡȄ༁ਏМఀ௲ᄂᡛޟࡉᑾᰶ߃ޑజ຃ Bacillus mycoides 

(BM)CHT2402ڎԤ౰ 吲吲ҡ Κሖ(indole-3-acetic acid, IAA)ᇄੋ(NH3)Ϟ੫ܒȂष

૖ΨȂี౪਻ේฬޟߝҡސհ໌ߴڏΰᢎᄆސҢBM CHT2402຃ੁܻϚӣհࢊ

शȃՙҞЅာळේੁܻBM CHT2402ޟಠ຃᝚ਗ਼శ౅ܝϭ፴ϛέ໊ࡣȂџቨёේ

ੁᘀ१Ȅ 

ઽْ຃ζ࢐Ιᆍ࢝૩జ຃ઽْ຃ζ࢐Ιᆍ࢝૩జ຃ઽْ຃ζ࢐Ιᆍ࢝૩జ຃ઽْ຃ζ࢐Ιᆍ࢝૩జ຃ 

ௌӬႆઽْ༝?ઽْ࢐о༁ْ(౪ӵζԤઽْ౰ࠢҢ༃ْܖऔْᇧഅ)࣏ॵ

؅Ȃ஠ᇑዣޟ༁ْޢ௥௥ᆍઽْ຃(Bacillus subtilis Natto)ࡣȂӵ40ʂ54 кஉᎴ24

ωਢࡣȂငႆีሕհҢ༁ْོю౪ҩՓޟ຃ጰȂҢ࿼υ਎ଔོԤᘇ๛ޑȂ։ Ⱥ࣏ઽ

ْȻȄծԤ੫੆ॳڨȂܚоӻኵΡٮϚΙۡ൉᠍ॵҢȄઽْϞܚоԤ߳୊ޟડۉђ

ਝȃॳڨᐿ੫ȃငνԑࡣϫ࣏РҏΡܚᗩདྷȃи౏౏ᆰᛮ๿РҏΡߝޟჰ୊ஶȂ

ശσޟђՋ൷࢐ઽْϛងᙠޟડۉཌҡސ ------ȶઽْ຃ȷȄӰԪרঈџоᆎȶઽ

ْȷ࣏ȶઽْ຃ีሕॵࠢȷܖᆎϞ࣏ȶઽْ຃ॵࠢȷȂՄڏϛޟઽْ຃࣏ᰶ߃జ຃

឴Ȅઽْ຃Ԟ෈ೝڼӪ࣏ઽْజ຃Bacillus nattoȂӵ1905ԑҥShin Sawamura ിρ

ཌҡޟкौีሕ຃ᆍȄငႆಣᑖኵΪԑޟϷᚔᠦۡȂ࢐Рҏ༈ಛॵࠢȶઽْȷܚ

 BacillusޟӪڼܚߑᡗҰShin Sawamura ിρ࿋ݎȂ๖ـंݙᠦۡЅDNAϷސ

nattoȂᔖᘪ᜸ܻ࢝૩జ຃Bacillus subtilis຃ᆍ(၏َBergey‘s Manual of Systematic 

BacteriologyޟϷ᜸)ȄӰԪȂߖԑپРҏߒีܚઽْࣺᜰМᝦࣱϐ׽ᆎઽْ຃ 
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Bacillus natto࣏  Bacillus subtilis nattoȂԪઽْ຃࢐Ϛ౰ҡࢳશڷᄇΡᡝؠԤ੾ন

Ȃѿ७ࠉᇄٰሖ຃ӣ឴ԊӒ຃ੁ(Generally Recognized As Safe , GRAS) ȄҬޟܒ

ΰઽْೝࡇ༈ޟкौԙӋ࢐ઽْ຃౰ҡޟઽْᐭ⋱Ȃ឴ܻೖҩ፴Ϸ၌ሕશȂџо

ྙ၌Ֆ੃Ȃܚоџհ࣏Ⴑݽܖ٩ᕛཌՖᆓߢޟ༬Ȅઽْ຃ζџ౰ҡӻᆍתҡސ፴Ȃ

ณઽْࢋȈȶޱȄෆငԤၻЄၚ୰๋ࢳϛܒಠ຃ސႱ٩ॵپоРҏΡෆင਌ઽْܚ

຃ζ࢐Ιᆍ࢝૩జ຃Ȃџ֏ޢ௥਌ઽْ຃Ңӵේސ੾৛ݽ٩ΰȉȷؐੁ࢝૩జ຃

፴ࣺᄇџ૖ϚଽȂՄၻҢސҡתઽْᐭ⋱౰໔ၶଽծޟ࿋ϚӣȂઽْ຃ࣺܒ੫ޟ

࢝૩జ຃࢐ࠌ๿१ӵၻհސ੾৛ޟమ຃հҢȂܚоٮϚ࡚ដޢ௥਌ઽْ຃پҢӵ

ၻཾΰȄݷиȂઽْ຃ޟҡ౰ԙҏᇄ୵ቋȂΙૡՄِζၶଽܻၻҢ࢝૩జ຃Ȅ 

ේސ੾৛ݽ٩ᐠڙේސ੾৛ݽ٩ᐠڙේސ੾৛ݽ٩ᐠڙේސ੾৛ݽ٩ᐠڙ 

࢝૩జ຃ᇄశϽᐦ઱ᰶ߃జ຃้ᇧᏘޟේސ੾৛ݽ٩ᐠڙȂՍϬۦҐӒዺᐒ

၌ȄкӰӵܻѺߒܚ౪юޟپђ૖࢐ӻ१հҢᐠޟڙ๖ݎ(ყ4.)Ȃѓࢂᇄ੾ন຃ᝯ

Ԥਝ֜ԝȃޟϷ၌ᇄᕊᎴޟπ᝔ϛσϷυ໌ߴհҢȃޟ፴ސҡתᕊᎴЅު໢ȃތ

ڗȂሯौ೨ӻӰશࣺϣས଩Ȃϗ૖ႀ้ܒ੾תᇄߝҡސհ໌ߴ፴оЅܒ๡π᝔׽

ԙђתࡼޟհҢȄٽԃȂᰶװυࣀ຃ࢊҢܻհޟސဨ७ݎڷᄂߒޟҪΰᇄπ᝔ϛȂ

ོᇄ੾নઍ຃໌՗ҡߝᝯތȂՄҥܻ࢝૩జ຃࣏ಠ຃᜸Ȃၶઍ຃ҡפߝȂӰԪ૖

ڷȄ࢝૩జ຃ᄇ੾নઍ຃ݎਝݽᅾȂ໌Մᕕम٩ࢱᕊᎴ֜ԝޟ൜џցҢںװഀٞ

ಠ຃ڎԤתࡼհҢȂџо౰ҡ೨ӻфᗂ౰תڷސҡސ፴ȄෆԤМᝦࡾюȂ࢝૩జ

຃ՍЍԤ66ᆍϚӣתޟҡސ፴Ȃծߖԑϐีߒӵ෈ѐϛޟၥਟᡗҰȂڏϛѫԤ11

ᆍԤጂۡޟ๖ᄺᇄђ૖Ȃѓ֤Ԥalboleutinȃbacillomycinȃbacilycinȃbotrycidinȃ

ᙴনશ(fengycin)ȃӀ࢝૩຃શA (iturin A)ȃߒ७શ(surfactin)Ѕsubtilin้ ȂڎԤኄ

σޟᔖҢܒȂӰՄӵේސ੾৛ݽ٩ᔖҢܒϞ໠ีȂӻԑپരڧ१ຜȄԤٲ౰ࠢϐ

ᠦۡюΙᆍᆎ࣏ȶiturin Aȷתޟҡސ፴Ȃ೻ᆍϽӫོސᇄ੾নઍ຃ಠफጰھޟ᎕

ϷυհҢלԙፒӫސȂٺுᚔυ༈ᏲЌሪቨσȂ׽ᡐಠफጰޟᅤആܒȂᡱ႕ᚔυ

Ȅݎਝޟ੾৛ݽ٩ڗȂႀ߃υีᰶڙ׻ٮюȂ໌ՄᏲम੾নઍ຃຃๛Ϸ၌ࢺഀٞ

঄ுݧཎ࢐ޟȂ࢝૩జ຃ᇧᏘתҡސ፴ޟհҢȂ࢐ᐌএ຃ᡝфᗂޟސᆣӫհҢȂ

ՄϚ࢐჋༈ಛᔖҢΰ൐Ιתҡސ፴ޟհҢȄҥܻ࢐ӻ१հҢᐠڙȂ೻᜸ᇧᏘϚོ

ีҡ༈ಛၻ᛾ᔖҢΰலَתޟ᛾ܒ୰ᚠȄ 
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࣏٩Хѿ୵౰ࠢ୤৯ϚቆȂ୽ϱၻࢇкᆓᐠᜰԤ೰ӈกۡ࢝૩జ຃౰ࠢϞԤ

ਝҡܒࣀސ(biological activity)Ȃ࣏ࠢ፴װᜰȄҥܻҡސమ຃Ꮨ౰ࠢԤਝԙϷџо

࢐൐સޟ຃ᡝȂڏ࢐ܖфᗂ౰ސȂζџ૖࢐຃ᡝёΰфᗂ౰ޟސհҢȂٷϚӣϞ

ሯؑȂ௴ڥϚӣีሕПݲȄႆўМᝦൢ֙ٺҢ൐՝ᰶࣀυኵCFU(colony forming 

units)ܖҤ໢ၐᡛȂۦҐѫବᄇфᗂ౰໌ސ՗ҡܒࣀސกၐȄҥܻۡڙԤਝҡࣀސ

ސԤਝԙϷ֤Ԥфᗂ౰ڏኇ៪ȂЎޟӻ१ӰશڗڧȂོݙϷݎ๖ܖݲกၐПޟܒ

ၐᡛࡉྣޟၐᡛȃၶາਢࡑυኵȃᄇᰶࣀమ຃Ꮨ౰ࠢȂжࣨӨ୽ଶΟցҢސҡޟ

џоಒӫ౰ݲਿᔮᡛПೣޟֆΨॏۡΙৈ౩ད៉ࡻΡষϫـҤ໢ၐᡛϞѴȂंܖ

Ȃёࢊ௩้ޱၻ᛾ϞंีᇄሄᏲཾܒސϐё஼ҡۺࢇپԑߖᄂሬຟեሯؑȄޟࠢ

ΰੑາޱᄇၻ᛾෤੼୰ᚠޟ१ຜȂоЅԤᐠጹݎҡ౰ཾޱᄇҡܒސၻ᛾ޟሯؑȂ

ӰԪџႱ෈Ґپ౰ࠢѿൟ஠ོᘗσȄ 

 ߝҡސհ໌ߴߝҡސհ໌ߴߝҡސհ໌ߴߝҡސհ໌ߴ

Ȃζߝҡސේ໌ߴ੾(induced resistance)Ϟђ૖໢௥Ӵתސజ຃ԤᇶᏲේᰶ߃

Ԥޢ௥Ϟ໌ߴհҢȂ࣏plant growth-promoting rhizobacteria (PGPR)ȄPGPRџ૖င

ҥڙ׻੾৛ีҡ໢௥Ӵ໌ߴේސҡߝȂܖငҥඪټේސᕊᎴސ፴Ϟھ෨հҢȃྙ

ᕥհҢȂϷݪේސҡޟߝ፡௡Ӱυԃේސ೉ᅭᇌȂоࣀϽਲ਼ഋޟфᗂհҢȂ࢐ܖ

ᙤҥϷתݪҡސ፴ȃ൸១ސ፴ȃᝯތҡᄘ՝ᇄᎴӋЅᇶᏲේੁپܒת६ճේސ੾

ন຃߭ޟ৛้ПԒ໌ߴپේސҡߝȄҬࠉ୽ϱѴंـᏰޱϐ໠ۖ१ຜΰक़ᐠޟڙ

௤ଆȂၻོۏၻၐܚᇄ᛾ܚࢳЅϚЍσட଱ਮζԤࣺᜰंـΡষ׹ΣȄᰶ߃జ຃

૖ᇶᏲේתސ੾Ϟђ૖Ȃџٺҡݽ٩ސ຃ϞࢊҢঙڎӴήഋ੾৛ЅӴΰഋ੾৛Ϟ

Ң໔ȇҥܻ੾ٺޟђਝȂиџӣਢ෵Ѝӻᆍ੾৛ϞีҡȂ؁૖෵ЍϽᏰၻ᛾ݽ٩

নᄇේސፒᚕϞת੾ᐠڙϚܾ౰ҡܒתȂؠԤԃᄇϽᏰၻ᛾౰ҡת᛾ޟܒ୰ᚠȂ

ቨёٺҢԪ้Ԥઉಠ຃Ϟᓺ༖ȇԃᇄϽᏰ޳᛾ᐌӫၼҢȂଶΟџ෵ЍϽᏰ޳᛾Ϟ

ষོϐܻҕ୽99ԑ7Т29Рϴۏ଱ၻཾࢇђਝȄ՗ߝҡ໌ߴႱ෈ϞڗҢȂϫџႀٺ

֙ওғȶ޳ਟᆍ᜸ࠢҬЅೣਿȷȄ޳ਟᆍ᜸Ϸ࣏෨޳᜸ȃᕥ޳᜸ȃ႕޳᜸ȃԩཌ

໔ौશ޳ਟ᜸ȃԤᐠ፴޳ਟ᜸ȃፒӫ޳ਟ᜸ȃේސҡߝሄօᏘ᜸ȃཌҡ޳ސਟ᜸

Ѕڏт޳ਟ᜸ȂӓΞ᜸Ȅࣺ߬ᰶ߃జ຃հ࣏ཌҡ޳ސਟޟដᚠོംᅚڗڧ१ຜȄ 
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๖፣๖፣๖፣๖፣ᇄ࡚ដᇄ࡚ដᇄ࡚ដᇄ࡚ដ 

ौ஼፡࢐ޟȂឃΨ຃ڏܖѺమᙫᇧᏘޟమᙫਝݎȂᡗՄَܾȂ1ʂ2Ј൷џо

Ϛ࢐฻෈ࠓհҢ้ߝҡ໌ߴܖమ຃ޟజ຃ᰶ߃ᙫହኵ໔६ճȂծܖԫιޟᙫᡝڗࣼ

ϱџоҢՈಁᢎᄆڗȄ೨ӻΡ഍ᇲо࣏࢝૩జ຃഍࢐ΙኺޟȂٱᄂΰȂӣኺѩୈȶ࢝

૩జ຃ȷޟ຃ᆍԤԙνΰ࿲ੁȂܚᒝȶΙኺԽȂᎴԻኺΡȷȂ࢝૩జ຃຃ੁᗙौӔ

ငႆᏰޱடড়กၐݽ٩ේސ੾৛ਝޟݎ஼৵ᇄݽ٩հޟސᆍ᜸໌՗ຟեȂณࡣϗ૖

ᑢᒵюᓺي຃ੁٮ௤ଆശᎌஉᎴనӇȂ໌Մ໠ี࣏౰ࠢȂؚϚ࢐ᓍ߯ڗײΙੁ࢝૩

జ຃உᎴ൷૖Ԥਝݽ٩੾৛ȄෆငԤၻЄᗊີѿ७࢝ޟ૩జ຃౰ࠢհ຃ᆍپՌ՗

DIYีሕ຃శȂ๋ٮޱϚ࡚ដၻҕີ୦ࠢհ຃ᆍپՌ՗DIYีሕ຃శȂӰ࣏୦ࠢޟ

຃ᆍ࡞સؠᒿȂծၻЄԃդᛧۡ௡ีڙሕޟనӇٮϚৠܾȂषᏢܖڎৠᏢੑࢳϚׇ

ӒོԤᚕ຃౰ҡȂџ૖ІՄϚցၻհސ୊ஶȂுϚᓻѶȄ ѪѴȂ຃ᆍ៉ࡻ᝷фஉ

ᎴȂԤџ૖അԙഋӋ੫ܒᇄܒࣀ६ճܖൊѶȂࣥՍᡐ౴Ȃܚо຃ᆍ߳ޟԆᇄࣀϽϫ

ሯடཾᅿกȄЎڏȂีሕޟஉᎴశԙϷ଩ПܖШٽȃᡁ࡙ഀܝȃஉᎴЈኵᇄྣ้࡙

้Ȃ഍ོσσኇ៪ࣥՍ६ճ࢝૩జ຃ޟ౰ᰶ౥ᇄԤਝԙϷ֤໔Ȃഅԙؐ׳DIYޟਝ

ၻཾࢳઍғђਝ౰ҡᛄᅸࣥՍଢ଼཮ฒޟ៖ᇧᏘ߳ސේܒސ୤৯ϚቆȂІՄᄇܻҡݎ

Ңғೣ୦ࠢȄٺоϫ࡚ដܚഛኇȂޟၻЄ߬ЖϚٗڧғೣ౰ࠢᇌٺЖȂζ౞೿ؚޟ

षԤσೣ዁ٺޟҢ໔Ȃџᇄၻོܖኅ୦ଆ፣ௌޟሯؑȄ  

࢝૩జ຃Ԥమ຃ޟђ૖Ȃܚоџհ࣏ҡސమ຃ᏘȇԤྙᕥܖ౰ҡIAA ้ђ

૖Ȃџ໌ߴհސҡߝȂܚоџհ࣏ҡ޳ސਟȇџ౰ҡӻᆍሕશȂܚоџհ࣏ଢ଼ސ

Ⴗਟ఺ёᏘȄծौݧཎ࢐ޟȂ։ٺ഍࢐࢝૩జ຃Ȃծ࢝૩జ຃Ϛӣ຃ੁϞ໢ޟђ

૖ܖਝݎȂலல৯౴࡞σȂܚоሯौடཾޟᑢᒵᇄຟեȂϚ࡚ដޢ௥਌ӣΙᆍ࢝

૩జ຃౰ࠢࢊҢܻϚӣሴ୿ȂӰ࣏Ϛӣሴ୿ޟђ૖(ყ5.)ሯौϚӣޟஉᎴశԙϷȃ

ีሕనӇᇄᇧᏘ଩ПȂζ൷࢐ᇳҡ޳ސਟޟ଩ПٮϚᎌӫޢ௥ҢܻॵҢႷਟޟ఺

ёȂଶߨኅ୦ඪټӻђ૖ޟኵᐃᇄᄇ၎ᔖҢሴ୿ޟԊӒกၐൢ֙Ȃ֏ࠌϚ࡚ដື

ณٺҢȄ 

ᠦտғጂ຃ᆍ࢐ΙӇߨல१ौޟώհȄΙૡՄِȂ࢝૩జ຃ڷᄇΡᡝؠԤ੾

নٰޟܒሖ຃ӣ឴ԊӒ຃ੁ(GRAS)࢐឴ܻԊӒޟ຃ᆍȄӵዉछР้ӻ୽ԞϐԤ࢝

૩జ຃ޟҡސၻ᛾ਯটΰѿȂഋӋၥਟџ୤Ճछ୽ᕗ߳ဍޟήӖᆩॲhttpȈ

//www.epa.gov/pesticides/biopesticides/ingredients/tech_docs/brad_006479.pdf Ȅٷᐃ
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ҬـंޟࠉၥਟᡗҰȂ࢝૩జ຃ᄇΡ᜸࢐ԊӒޟȂծ࢝૩జ຃ޟstrainsኵҬಀӻȂ

ฒݲեᆗȄω࠮ҡސऋ׬ϴѧ࢝ޟ૩జ຃຃ᆍؠٮԤငႆடཾᐠᄺޟӔጂᇯȂष

຃ᆍᠦۡԤᇲܖᇧհႆแԴڏࢗтᚕ຃Ȃ൷џ૖അԙฒݲႱกޟ৛೎ȄΙૡՄِȂ

ѫौငႆܖۺࢇடཾᐠᄺޟᠦۡȂ࢝૩జ຃ȃశϽᐦ઱ᰶ߃జ຃ᇄᑾᰶ߃ޑజ຃

࢐ᄇΡᡝฒ৛ޟȄ࡚ ដᗊີငۺࢇਯটޟ୦ࠢٷٮኅ୦ٺҢᇳ݂ࢊҢȂϗԤ߳ራȄ

Ӱ࣏Ҭࢥޟۺࢇࠉᡛิ଄࡙ڙ഍ོବᄇҡܒࣀސȃࢳ౩ኇ៪ᇄҤ໢ၐᡛ้ୈᝒᙱ

ၐᡛຟեȂӫਿޱϗԤਯটԅဴȄծϚџ֏ᇯȂҬޟࠉѿ७ΰϫшҌ೨ӻҐငਯ

টޟω࠮ҡސऋ׬ϴѧ୦ࠢȂҢπ᝔఺ёᏘي׽ܖᏘޟӪဎՄϚҢၻ᛾ޟӪဎȂ

ೣᗗၻ᛾кᆓᐠᜰࢥޟਯȂ᛾ਝϚ݂ጂζϚᛧۡȂࠢ፴୤৯ϚቆȂ࡚ដབᒵٺҢȄ

پ୦ࠢิ଄Ȃоց஠ޟݲு౰ࠢӫڥ೩ኅิ଄ȂޟϽݲᙤҥӫޱ୽ϱཾ࡟෈ޱ๋

ѿൟ՗᎛ޟၼհȄ 

ӵ਻உਢސȂհڗᡝᇯޟړၐᡛȂ౏ݽ՗ԤᐠЫግግዥ੾Ҥ໢٩໌ࠉӑޱ๋

ሯौ७ᄇӻᆍԤ৛ҡސџ૖അԙޟӠ৛ȂӰԪӵҐپष૖оհ࣏ސ൐՝Ȃี৤ᐌ

ৈޟҡސၻ᛾๊ݽ٩౱ȂࣥՍಛᐌӨ౰ࠢՄׇԙҡސၻ᛾டҢޟގේ߳ސ៖Й

ыȂᗗջၻҕӵ໌՗Ԥᐠ਻உਢȂю౪ᄇ࢚ٲ੾ᙫ৛ฒ᛾џҢޟ௑לȂԃԪΙپ

஠σൽቨёԤᐠ਻உޟ௰ኄ࡙Ȃᄇܻҡސၻ᛾౰ཾีޟ৤һԤྃσօઉȄ Սܻ࢝

૩జ຃ᇄశϽᐦ઱ᰶ߃జ຃ᘗшᔖҢӵଢ଼ސႷਟ఺ёᏘȃᎴ෥Ա้П७(ყ5.)Ȃӵ

ЫϛёΣϚӣᐨ࡙࢝ޟ૩జ຃ȂϐԤंـᜌ݂ڎԤ६၌Ыϛੋ෨ኀޟސհҢȇۦ

૖෵ЍᎴ෥ԱޟۻԤᐠؖސᑖȂһ૖ڙ׻ᄇፈԱϛۿޟ຃ᇄᠵԱޟЫᡤཐࢗȄశ

Ͻᐦ઱ᰶ߃జ຃һԤ᜸խΰक़้ђ૖ȂӰጕൽԤ३ϚӵԪᙵक़Ȅ 

 

  

ყ1. ࢝૩జ຃ӵҁݖΰޟ຃ဣ࠮ᄘȄ ყ2. శϽᐦ઱ᰶ߃జ຃ӵҁݖΰޟ຃

ဣ࠮ᄘȄ 
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ყ3. ᑾᰶ߃ޑజ຃ӵҁݖΰޟ຃ဣ࠮ᄘȄ 

 

 

ყ4. ࢝૩జ຃ᄇේސ੾৛ݽ٩ᐠڙȄ 

 

ყ5. ࢝૩జ຃ᇄశϽᐦ઱ᰶ߃జ຃ޟӻђ૖ҰཎყȄ 
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кौкौкौкौ୤ՃМᝦ୤ՃМᝦ୤ՃМᝦ୤ՃМᝦ 

ጸୢၻཾடଉ߆ԻӫԸᡤ੾ȄݽᇧᏘ٩ސԊ໪Ȅ2002ȄᔖҢҡߙ.1 42Ȉ22-25Ȅ 

2.ଽᕬҡȄ2010Ȅཌҡސၻ᛾ंี໌৤ᇄ౰ཾዖΨȄၻཾҡ׬౰ཾ۟ѐ಑ 24෈Ȅ 

3.ଽᕬҡȃᗂۈড়Ȅ2010ȄశϽᐦ઱ᰶ߃జ຃Ϟҡސၻ᛾ᇄҡ޳ސਟ୦ࠢϽ౰ࠢ໠ีȄҡ

 ౰Ᏸ፣ᏫȄp.23-27ȄѮϛȂϛᑹσᏰȄ׬ऋސ

4.೨ოӀȄ2010ȄӒ౨ҡސၻ᛾౰ཾ྅ݷᇄҐپ৤ఖȄၻཾҡ׬౰ཾ۟ѐ಑ 24෈Ȅ 

5.ෆኈ፳Ȅ2010ȄѮᢊҡސၻ᛾໠ีᇄ౰ཾϽᔖҢϞ୰ᚠᇄ৤ఖȄၻཾҡ׬౰ཾ۟ѐ಑ 24

෈Ȅ 

6.ᗂۈড়ȃ؃छ࣢ȃଽᕬҡȄ2003 眞Ȅ࢝૩జ຃຃ᡝЅڏфᗂ౰ސᄇ੾ন ຃Ϟ׻຃ਝݎຟ

եȄේ߳ސ៖ᏰོོѐȄ45Ȉ155-162Ȅ 

7.ᗂۈড়Ȅ2004Ȅҏπҡސၻ᛾ၥྛЅڏᔖҢ(੾৛ݽ٩ၥ؅)----ᰶ߃జ຃Ȅේ߳ސ៖፣ᏫȄ

ၻཾҡ׬ސ೚୽ড়࠮ऋ׬ॎหᒲϴࡉȄѮϛȄ 

8..ᗂۈড়Ȅ2005Ȅේސ੾৛ޟమЙ݂࢑ɯ࢝૩జ຃ȄऋᏰี৤Тѐ಑ 391෈Ȃp.18-21Ȅ 
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