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ᰴᘧ఍♫⇃㇂⤌  ṇ఍ဨ ۑబࠎᮌ㟼㑻  ṇ఍ဨ  ᮧୖ 㡰ஓ 

ྠ ୖ    ṇ఍ဨ  ᅵ㊰⏕ಟ୕  ṇ఍ဨ  㛛಴ ఙ⾜ 

❧࿨㤋኱Ꮫ         ᯇᐑ ⰾᶞ       ஂಖ ᖿ 

 

㸯㸯㸯㸯㸬㸬㸬㸬┠ⓗ┠ⓗ┠ⓗ┠ⓗ        

 ㏆ᖺ㸪Ἔởᰁᅵተࡢί໬ᑐ⟇࡚ࡋ࡜㐺⏝஦౛ࡀቑࣥࣙࢩ࣮࢚࢕ࢹ࣓ࣞ࢜࢖ࣂࡿ࠸࡚࠼ᢏ⾡ࡣ㸪ప⎔ቃ㈇Ⲵ࣭

ప࠺࠸࡜ࢺࢫࢥ≉ᚩࢆ᭷ࡀ࠸࡚ࡋ㸪ί໬᫬㛫ࡀ㛗࠸㸪ᢞ୚ᚤ⏕≀ࡢᣲືࢆᢕᥱࡃ࠾࡚ࡋᚲせࡿ࠶ࡀ㸯㸧ࠊ㸰㸧࡝࡞

࡟⳦㸪Ⅳ໬Ỉ⣲ศゎࡣࡽ⪅➹㸬ࡿ࠸࡚ࢀࡽࡵồࡀຠ⋡໬ࡿ࡞᭦ࡣ࡟ࡵࡓࡢ㸪ᐇ⏝໬ࡾ࠾࡚ࢀࡉᣦ᦬ࡀၥ㢟Ⅼࡢ

Ⓨගࢻ࣮࢜࢖ࢲ㸦LED㸧ࢆ↷ᑕࡋ㸪ᶍᨃởᰁᅵተࢆᑐ㇟ࡓࡋ࡜ฎ⌮ᐇ㦂ࡓࡗ⾜ࢆ⤖ᯝ㸪Ἔศศゎಁࡀ㐍ࡿࢀࡉ

 㸬ࡿࡍሗ࿌ࢆᯝ⤖ࡓࡋウ᳨࡚࠸ࡘ࡟௳ග↷ᑕ᮲ࡓࡋ㐺࡟㸪Ⅳ໬Ỉ⣲ศゎࡣ㸱㸧㸬ᮏሗ࡛ࡿ࠸࡚ࡋㄆ☜ࢆ࡜ࡇ

㸰㸰㸰㸰㸬㸬㸬㸬ᐇ㦂ᐇ㦂ᐇ㦂ᐇ㦂ᴫせᴫせᴫせᴫせ        

2.1 ౪ヨ⳦ᰴ 

ヨ㦂ࡓ࠸⏝࡟Ⅳ໬Ỉ⣲ศゎ⳦ Rhodococcus sp.NDKK6ᰴࡣ㸪኱ࡀࡉࡁ 1-3µm 

⛬ᗘࡢዲẼᛶ࣒ࣛࢢ㝧ᛶ⳦࡛ࡾ࠶㸪ᱰ≧࣭⌫≧ࡢ୧ᙧែࡿ࡜ࢆ㸬㛗㙐⎔≧ࣝ࢔ 

 ᬑ㐢࡟⏺↛⮬ࡢ࡝࡞㸪ᅵተ୰㸪Ἑᕝ࣭†἟㸪ᐙ␆⣅ࡋ⫱⏕࡚ࡋ࡜※Ⅳ⣲ࢆࣥ࢝

ⓗ࡟Ꮡᅾࡿ࠸࡚ࡋᚤ⏕≀࡛ࡿ࠶㸬 

2.2 ᐇ㦂᪉ἲ 

ᐇ㦂ࡣ㸪⳦యᙜࡢࡾࡓⅣ໬Ỉ⣲ศゎάᛶࡿࡍୖྥࡀග↷ᑕ᮲௳ࡢᐃ㔞ⓗ࡞ᢕ 

ᥱ࡟ࡵࡓ࠺⾜ࢆ㸪ࡎࡲ㸪ᇵ㣴୰࡟ග↷ᑕࡓࡋሙྜࡢⅣ໬Ỉ⣲⃰ᗘࢆゎᯒࡋ㸪ග 

 ࡋග↷ᑕ࡟㸪ᇵ㣴ᚋ࡟㸦ᐇ㦂Ϩ㸧㸬ḟࡓࡗ⾜ࢆẚ㍑᳨ウࡢᙉᗘࡧᑕ᫬㛫ཬ↷ࡢ

 㸦ᐇ㦂ϩ㸧㸬ࡓࡋゎᯒࢆ࠿ࡿࢀࡽࡵㄆࡀ㐍ຠᯝಁࡢⅣ໬Ỉ⣲ศゎࡢᵝྠࡶ࡟ሙྜࡓ

Ⅳ໬Ỉ⣲ࡢศゎࡣ㸪ఇṆ⳦య཯ᛂࡾࡼ࡟ホ౯ࡓࡗ⾜ࢆ㸬ࡕࢃ࡞ࡍ㸪ᇵ㣴୰ࡶ 

ࡀᩘ⳦࡚࠸ࡘ࡟య⳦ࡓࡋග↷ᑕ࡟ᇵ㣴ᚋࡣࡃࡋ 0.5×10㸶㹼1.2×10㸶cells/ml 

ࣥ࢝ࢹࣛࢺࢸ࡚ࡋ࡜ᇶ㉁࡟ࢀࡇ㸪ࡋㄪᩚ࡟࠺ࡼࡿ࡞࡜ 2%(V/V㸧ࢆຍ࡚࠼ 30Υ㸪 

2 ᫬㛫㸪࡛ࢫࢡࢵࢸࣝ࣎ᙉ᧠ᢾࡓࡋ㸬཯ᛂ⤊஢ᚋ㸪࣮ࣝࣀࢱ࣓࣭࣒ࣝ࣍ࣟࣟࢡ 

ΰྜ⁐ᾮ࡚࠸⏝ࢆᢳฟࡓࡋᚋࠊṧᏑἜศ⃰ᗘ㸦ṧᏑⅣ໬Ỉ⣲⃰ᗘ㸧࡚࠸ࡘ࡟ 

GC-FID ࡛ศᯒ࣭ᐃ㔞ࡓࡋ㸬 

㸱㸱㸱㸱㸬㸬㸬㸬⤖ᯝཬ⤖ᯝཬ⤖ᯝཬ⤖ᯝཬࡧࡧࡧࡧ⪃ᐹ⪃ᐹ⪃ᐹ⪃ᐹ        

3.1 ගࡢ↷ᑕ᫬㛫࡜Ⅳ໬Ỉ⣲ศゎࡢ㛵ಀ 

 ⾲㸯࡟ᇵ㣴୰࡟ග↷ᑕࡢࡁ࡜ࡓࡋ↷ᑕ᫬㛫࡜Ⅳ໬Ỉ⣲ศゎࡢ࡜㛵ಀࡍ♧ࢆ㸬 

ࡣἼ㛗ࡢගࡿࡍ㸪↷ᑕ࡛ࡇࡇ 400nm㸪770nm㸪940nmࡢ㸱✀㢮ࡋ࡜㸪↷ᑕ᫬ 

㛫ࢆ 12h㸪24h㸪36hࡢ㸱ẁ㝵࡟ኚ໬ࡓࡏࡉ㸬 

⳦యᙜࡢࡾࡓⅣ໬Ỉ⣲ศゎ㔞ࡣ㸪ගࡢࡋ࡞ሙྜࡿࡅ࠾࡟⳦యᙜࡢࡾࡓศゎ㔞 

ࢆ ࡀ㸪↷ᑕ᫬㛫ࡽ࠿㸬⾲㸯ࡓࡋᑐ್࡛ẚ㍑┦ࡢࡁ࡜ࡓࡋ࡜100 12hཬࡧ 24h 

ࡀ㸪↷ᑕ᫬㛫ࡀࡓࡗ࠶ᯝ࡛⤖࠸పࡣࡃࡋࡶᗘ⛬ྠࡣ࡛ 36h  Ἴ㛗ࡢࢀࡎ࠸㸪ࡣ࡛

㸪940nm࡟≉㸪ࡋቑຍࡣศゎ㔞ࡶ࡚࠸࠾࡟ ࢆගࡢ 36 ᫬㛫↷ᑕࡿࡍ᮲௳ࡀ㸪᭱ࡶ 

Ⅳ໬Ỉ⣲ศゎಁࢆ㐍ุࡀ࡜ࡇࡿࡏࡉ᫂ࡓࡋ㸬 

 㸪LED㸪ởᰁᅵተࣥࣙࢩ࣮࢚࢕ࢹ࣓ࣞ࢜࢖ࣂⅣ໬Ỉ⣲㸪Rhodococcus㸪 ࢻ࣮࣮࣡࢟ 

 㐃⤡ඛ   ࠛ300-2651 Ⲉᇛ┴ࡤࡃࡘᕷ㨣ࢣ❑ 1043 ᰴᘧ఍♫⇃㇂⤌ ᢏ⾡◊✲ᡤ 㹒㹃㹊029-847-7505 

 

ఇṆ⳦య཯ᛂఇṆ⳦య཯ᛂఇṆ⳦య཯ᛂఇṆ⳦య཯ᛂ

⳦ᩘ⳦ᩘ⳦ᩘ⳦ᩘ䠖䠖䠖䠖 0.50.50.50.5××××101010108888䡚䡚䡚䡚
1.21.21.21.2××××101010109999 cells/mlcells/mlcells/mlcells/ml

ᇶ㉁ᇶ㉁ᇶ㉁ᇶ㉁䠖䠖䠖䠖䝔䝖䝷䝕䜹䞁䝔䝖䝷䝕䜹䞁䝔䝖䝷䝕䜹䞁䝔䝖䝷䝕䜹䞁
཯ᛂ཯ᛂ཯ᛂ཯ᛂ䠖䠖䠖䠖ᙉ᧠ᢾᙉ᧠ᢾᙉ᧠ᢾᙉ᧠ᢾ䚸䚸䚸䚸30303030℃℃℃℃䚸䚸䚸䚸2 h2 h2 h2 h

GCGCGCGC----FIDFIDFIDFID䛻䜘䜛䛻䜘䜛䛻䜘䜛䛻䜘䜛ศゎゎᯒศゎゎᯒศゎゎᯒศゎゎᯒ

䛆䛆䛆䛆ホ౯᪉ἲホ౯᪉ἲホ౯᪉ἲホ౯᪉ἲ䛇䛇䛇䛇

ᅗ㸯 ᐇ㦂Ϩࡢᴫせ 

䝆䝱䞊䝣䜯䝯䞁䝍䞊䝆䝱䞊䝣䜯䝯䞁䝍䞊䝆䝱䞊䝣䜯䝯䞁䝍䞊䝆䝱䞊䝣䜯䝯䞁䝍䞊
䛷䛷䛷䛷ᇵ㣴ᇵ㣴ᇵ㣴ᇵ㣴

ᇵ㣴ᾮᇵ㣴ᾮᇵ㣴ᾮᇵ㣴ᾮ20 L20 L20 L20 L䜢䜢䜢䜢50 L50 L50 L50 Lᐜᐜᐜᐜ
኱ᆺ᧠ᢾᵴ኱ᆺ᧠ᢾᵴ኱ᆺ᧠ᢾᵴ኱ᆺ᧠ᢾᵴ䛻䛻䛻䛻⛣⛣⛣⛣䛧䛶䛧䛶䛧䛶䛧䛶
ග↷ᑕග↷ᑕග↷ᑕග↷ᑕ䠄䠄䠄䠄87,00087,00087,00087,000 µµµµW/nm/cmW/nm/cmW/nm/cmW/nm/cm2 2 2 2 䠅䠅䠅䠅

ఇṆ⳦య཯ᛂఇṆ⳦య཯ᛂఇṆ⳦య཯ᛂఇṆ⳦య཯ᛂ䛻䜘䜚䛻䜘䜚䛻䜘䜚䛻䜘䜚
Ⅳ໬Ỉ⣲ศゎⅣ໬Ỉ⣲ศゎⅣ໬Ỉ⣲ศゎⅣ໬Ỉ⣲ศゎ䜢䜢䜢䜢ホ౯ホ౯ホ౯ホ౯

ᇵ㣴ᾮᇵ㣴ᾮᇵ㣴ᾮᇵ㣴ᾮᇵ㣴ᾮᇵ㣴ᾮᇵ㣴ᾮᇵ㣴ᾮ
20 L20 L20 L20 L20 L20 L20 L20 L

ᇵ㣴ᾮᇵ㣴ᾮᇵ㣴ᾮᇵ㣴ᾮᇵ㣴ᾮᇵ㣴ᾮᇵ㣴ᾮᇵ㣴ᾮ
20 L20 L20 L20 L20 L20 L20 L20 L

ᅗ㸰 ᐇ㦂ϩࡢᴫせಀ 
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3.2 ගࡢᙉᗘ࡜Ⅳ໬Ỉ⣲ศゎࡢ㛵ಀ 

ḟ࡟㸪Ⅳ໬Ỉ⣲ศゎ࡟㐺ࡓࡋගࡢ↷ᑕᙉᗘ᳨ࡢウࢆ⾜ 

 ᯝ⤖࡞ᐇ㦂࡛Ⰻዲࡢ㏙ୖࡣᑕ᫬㛫↷ࡧ㸬↷ᑕἼ㛗ཬࡓࡗ

㸪940nm㸪36ࡓࢀࡽᚓࡀ ᫬㛫ࡋ࡜㸪ගᙉᗘࢆ 0.67㸪6.24㸪 

57.80 μW/nm/cm㸰/s  㸬ࡓࡏࡉኚ໬࡟㸱ẁ㝵ࡢ

ᅗ㸱࡟ගᙉᗘ࡜Ⅳ໬Ỉ⣲ศゎࡢ࡜㛵ಀࡍ♧ࢆ㸬ගᙉᗘ 

ࡀ 0.67μW/nm/cm㸰/s  ࡣ⋠ṧᏑࣥ࢝ࢹࣛࢺࢸ㸪࡟ࡁ࡜ࡢ

 ᑕ㔞↷⟭✚ࡣ㸪ᮏ⳦ᰴ࡛ࡕࢃ࡞ࡍ㸬ࡓࡋ♧ࢆ್࠸పࡶ᭱

ࡀ 0.09 W/nm/cm㸰࡟࠺ࡼࡿ࡞࡜Ἴ㛗 940nm  ࡍᑕ↷ࢆගࡢ

 㸬ࡿࢀࡽ࠼⪄࡜ࡿ࠶ࡀຠᯝ࡟ศゎಁ㐍ࡶ㸪᭱ࡀ௳᮲ࡿ

3.3 ᇵ㣴ᚋ࡟ග↷ᑕࡓࡋሙྜࡢᙳ㡪ゎᯒ 

 ᅗ㸲࡟㸪ᇵ㣴ᚋ࡟ගࢆ↷ᑕࡓࡋሙྜ࡚࠸࠾࡟Ⅳ໬Ỉ⣲

ศゎಁࡀ㐍᳨ࢆ࠿ࡿࢀࡉウࡓࡋ⤖ᯝࡍ♧ࢆ㸬ᐇ㦂ࡣ㸪

NDKK6ᰴࡢᇵ㣴ᾮ 20L ࡽ࠿㸪ᵴୖ㒊ࡋ⛣࡟኱ᆺ᧠ᢾᵴࢆ

ගࢆ↷ᑕࡽࡀ࡞ࡋ㸦940nm㸪0.09 W/nm/ cm㸰㸧᧠ᢾࡓࡋᚋ㸪

ఇṆ⳦య཯ᛂࡾࡼ࡟Ⅳ໬Ỉ⣲ศゎ⬟ࢆホ౯ࡓࡋ㸬ᇶ㉁࡟

࢝ࣝ࢔ࣟࢡࢩ㸪ࣥ࢝ࢹࣛࢺࢸ࡚ࡋ࡜ࣥ࢝ࣝ࢔࣐ࣝࣝࣀࡣ

㸪ᇵࡽ࠿㸬ᅗࡓࡋ⏝౑ࢆࣥࢧ࢟࣊ࣟࢡࢩࢧ࡚࢟࣊ࡋ࡜ࣥ

㣴ᚋࡢ⳦యࡶ࡚࠸࠾࡟ගࢆ↷ᑕࡾࡼ࡟࡜ࡇࡿࡍ㸪Ⅳ໬Ỉ

⣲ࡢศゎಁࡀ㐍ࡓࢀࡉ㸬ࡓࡲ㸪࡛ࡅࡔࣥ࢝ࣝ࢔࣐ࣝࣝࣀ

 㸬ࡓࢀࡽぢࡀ㐍ಁࡢศゎࡶ࡚ࡋᑐ࡟ࣥ࢝ࣝ࢔ࣟࢡࢩࡃ࡞

㸲㸲㸲㸲㸬㸬㸬㸬ࡵ࡜ࡲࡵ࡜ࡲࡵ࡜ࡲࡵ࡜ࡲ    

 ▼Ἔศゎ⳦ࡿࡼ࡟Ⅳ໬Ỉ⣲ศゎ࡟㐺ࡓࡋග↷ᑕ᮲௳ࢆ

᫂࡟ࡵࡓࡿࡍ࡟࠿ࡽ㸪ఇṆ⳦య཯ᛂࡿࡼ࡟ホ౯ࡓࡗ⾜ࢆ㸬

ᐃἼ㛗≉ࡶ࡚࠸࠾࡟ࢀࡎ࠸ࡢᯝ㸪ᇵ㣴୰࣭ᇵ㣴ᚋ⤖ࡢࡑ

ࡍኚ໬ࡣ㸪Ⅳ໬Ỉ⣲ศゎάᛶࡾࡼ࡟࡜ࡇࡿࡍᑕ↷ࢆගࡢ

Ἴ㛗ࡣ࡚ࡋᑐ࡟ᰴ⳦ࡓࡋ⏝㸪౑࡜ࡇࡿ 940nm㸪ගᙉᗘ 0.67

μW/nm/cm㸰/sࡢග36ࢆh᫬㛫↷ᑕࡓࡋሙྜ࡟Ⅳ໬Ỉ⣲ศ

ゎࡀ⣙ 8%ಁ㐍࡜ࡇࡓࢀࡉ㸪Ⅳ໬Ỉ⣲ศゎಁࢆ㐍ࡓࡿࡏࡉ

♧ࡀ࡜ࡇࡿ࠶㔜せ࡛ࡀ࣮ࣝࣟࢺࣥࢥࡢ㸪✚⟬↷ᑕ㔞࡟ࡵ

၀ࡓࢀࡉ㸬௒ᚋࡣᐇởᰁᅵተ࡟ᑐࡢ࡚ࡋ㐺⏝ᛶ࡚࠸ࡘ࡟

᳨ドࡃ࠸࡚ࡋணᐃ࡛ࡿ࠶㸬 

ㅰ㎡㸸ᮏ◊✲ࡣ㸪᪂࣭࣮ࢠࣝࢿ࢚⏘ᴗᢏ⾡⥲ྜ㛤Ⓨᶵᵓࠕ኱ᏛⓎ஦ᴗ๰ฟᐇ⏝໬◊✲㛤Ⓨ஦ᴗࠖࡢ⿵ຓࡅཷࢆ

࡚ᐇ᪋୍ࡓࢀࡉ㒊ࡿ࠶࡛ࡢࡶࡓࡵ࡜ࡲࡾ࡜ࢆ㸬 

ཧ⪃ᩥ⊩ཧ⪃ᩥ⊩ཧ⪃ᩥ⊩ཧ⪃ᩥ⊩    

 1) బࠎᮌ㟼㑻㸪ஂಖᖿ㸪௚㸸▼Ἔศゎ⳦ Gordonia sp.NDKY76A ᰴࡀᅵተᚤ⏕≀࡟ཬࡍࡰᙳ㡪ホ౯ヨ㦂㸪ᅵᮌᏛ఍➨ 65 ᅇᖺḟ

Ꮫ⾡ㅮ₇఍ㅮ₇ᴫせ㞟㸪Ⅶ-187㸪373-354㸪2010 

2) బࠎᮌ㟼㑻㸪ஂಖᖿ㸪௚㸸▼Ἔởᰁᅵተࡿࡅ࠾࡟ࣥࣙࢩ࣮࢚࢕ࢹ࣓ࣞ࢜࢖ࣂࡢ฼⏝ᚤ⏕≀ࡢᣲື≉ᛶ㸪➨ 16 ᅇᆅୗỈ࣭ᅵ

ተởᰁࡢࡑ࡜㜵Ṇᑐ⟇࡟㛵ࡿࡍ◊✲㞟఍ㅮ₇㞟㸪524-527㸪2010  

3) బࠎᮌ㟼㑻㸪ஂಖᖿ㸪௚㸸ග↷ᑕࣥࣙࢩ࣮࢚࢕ࢹ࣓ࣞ࢜࢖ࣂࡿࡼ࡟ຠ⋡࡟ୖྥࡢ㛵᳨ࡿࡍウ㸪ᅵᮌᏛ఍➨ 66 ᅇᖺḟᏛ⾡ㅮ

₇఍ㅮ₇ᴫせ㞟㸪Ⅶ-178㸪355-356㸪2011  

ᅗ㸲 ᇵ㣴ᚋࡢග↷ᑕࡿࡅ࠾࡟Ⅳ໬Ỉ⣲ศゎ 

䝔䝖䝷䝕䜹䞁䝔䝖䝷䝕䜹䞁䝔䝖䝷䝕䜹䞁䝔䝖䝷䝕䜹䞁 䝦䜻䝅䝹䝅䜽䝻䝦䜻䝃䞁䝦䜻䝅䝹䝅䜽䝻䝦䜻䝃䞁䝦䜻䝅䝹䝅䜽䝻䝦䜻䝃䞁䝦䜻䝅䝹䝅䜽䝻䝦䜻䝃䞁
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