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ᰴᘧ♫⇃㇂⤌  ṇဨ ۑబࠎᮌ㟼㑻  ṇဨ  ᮧୖ 㡰ஓ 

ྠ ୖ    ṇဨ  ᅵ㊰⏕ಟ୕  ṇဨ  㛛 ఙ⾜ 

❧㤋Ꮫ         ᯇᐑ ⰾᶞ       ஂಖ ᖿ 

 

㸯㸯㸯㸯㸬㸬㸬㸬┠ⓗ┠ⓗ┠ⓗ┠ⓗ        

 ㏆ᖺ㸪Ἔởᰁᅵተࡢίᑐ⟇࡚ࡋ㐺⏝ࡀቑࣥࣙࢩ࣮࢚ࢹ࣓ࣞ࢜ࣂࡿ࠸࡚࠼ᢏ⾡ࡣ㸪ప⎔ቃ㈇Ⲵ࣭

ప࠺࠸ࢺࢫࢥ≉ᚩࢆ᭷ࡿ࠸࡚ࡋ㸬୍᪉㸪ฎ⌮せࡿࡍ㛫ࡀ㛗࠸㸪ί⬟ࡢ⥔ᣢࡶᐜ࡛᫆࠸࡞ࡣ㸪ᢞᚤ⏕

ồࡀຠ⋡ࡿ࡞᭦ࡣࡵࡓࡢ㸪ᐇ⏝ࡾ࠾࡚ࢀࡉᣦࡀၥ㢟Ⅼࡢ࡞㸯㸧ࡿ࠶ࡀᚲせࡃ࠾࡚ࡋᢕᥱࢆᣲືࡢ≀

ࢻ࣮࢜ࢲⓎග⳦㸪ⅣỈ⣲ศゎ࡚ࡋⓗ┠ࢆୖྥࡢฎ⌮⬟ຊࡸ⦰▷ࡢ㸪ฎ⌮㛫ࡣ✏㸬ᮏࡿ࠸࡚ࢀࡽࡵ

㸦LED㸧ࢆ↷ᑕࡋ㸪ᶍᨃởᰁᅵተࢆᑐ㇟ࡓࡋฎ⌮ᐇ㦂ࡓࡗ⾜ࢆ⤖ᯝ㸪ᗄࡢࡘ▱ぢࡀᚓ࡛ࡢࡓࢀࡽሗ࿌ࡿࡍ㸬 

㸰㸰㸰㸰㸬㸬㸬㸬ᐇ㦂᪉ἲᐇ㦂᪉ἲᐇ㦂᪉ἲᐇ㦂᪉ἲ        

2.1 ౪ヨ⳦ᰴ 

ヨ㦂ࡓ࠸⏝ⅣỈ⣲ศゎ⳦ Rhodococcus sp.NDKK6 ᰴࡣ㸪ࡀࡉࡁ 1-3µm⛬ᗘ࣒ࣛࢢࡢ㝧ᛶ⳦࡛ࡾ࠶㸪ᱰ

≧࣭ 㸬ࡿ࠶࡛≀⏕ᚤࡿࡍᏑᅾᬑ㐢ⓗ⏺↛⮬㸪ࡋ⫱⏕࡚ࡋ※Ⅳ⣲ࢆࣥ࢝ࣝ≦⎔㸬㛗㙐ࡿࢆ୧ᙧែࡢ≦⌫

ᐇ㦂㝿ࡣ࡚ࡋ㸪BFGᇵᆅ㸰㸧ཬࡧ SCFᇵᆅ㸰㸧࡚㸯×10
10 
cells/ml⛬ᗘᇵ㣴ࢆࡢࡶࡓࡋ㐺ᐅᕼ㔘ࡓ࠸⏝࡚ࡋ㸬 

2.2 ⨨᪉ἲ 

ᶍᨃởᰁᅵተࡣ㸪⏿ᅵተᕷ㈍ࡢ┿◁ᅵࢆ 1:3 㸪Aᅵተࡓࡋྜ࡛ΰྜࡢ 㔜

Ἔࢆࣝ࢜ࢫ࣮࣋ 1:1 ⣙ࡀ㸪ᅵተἜศ⃰ᗘࡋྜ࡛ῧຍࡢ 5,000mg/kg-soil ࡞

ᶍᨃởᰁᅵተࡓࡋ㸪సᡂ⨨ᅵተ᧠ᢾࡍ♧㸬┿㸯ࡓࡋస〇࠺ࡼࡿ 500g㸪

NDKK6 ᰴ 5×10㸶cells/g-soil ௨ୖ㸪ཬࡧᰤ㣴※࡚ࡋ 4 ಸ⃰⦰ᨵኚ SW ᇵᆅࢆ 5㸣

㸦V/W㸧ຍ࡚࠼᧠ᢾࡓࡋ㸬⨨ୖ㒊ࡣ┿㸰ࡍ♧ LED↷ᑕ⨨ࢆタ⨨ࡋ㸪ᡤ

ᐃࡢ᮲௳࡛ග↷ᑕࡓࡗ⾜ࢆ㸬ᐇ㦂᮲௳ࢆ⾲㸯ࡍ♧㸬ᐇ㦂ࡣ㸪↷ᑕගࡢἼ㛗ࢆኚ

ࡓࡏࡉሙ 㸦ྜᐇ㦂Ϩ㸧↷ᑕ㛫ࢆኚࡓࡏࡉሙ 㸦ྜᐇ㦂ϩ㸧ࡓࡗ⾜࡚࠸ࡘ㸬

ᐇ㦂Ϩ࡛ࡣ↷ᑕࡿࡍἼ㛗ࡣ 3 ẁ㝵㸦400nm࣭770nm࣭940nm㸧ࡋ㸪1.0h/day ↷ᑕ

ᑕἼ㛗↷ࡣ㸬ᐇ㦂ϩ࡛ࡓࡋ 770nm ୍࡛ᐃࡋ㸪↷ᑕ㛫ࢆ 0.5h࣭1.0h࣭3.0h ࡢ 3

ẁ㝵࡛⾜ࡓࡗ㸬࠾࡞㸪ᮇ㛫୰ࡣẖ᪥ᅵተ㔜㔞ࢆ ᐃࡋ㸪๓᪥ࡢࡽ㔜㔞ῶᑡศࢆ

ᩓỈศ㔞ࡋ࡞ࡳ㸪ྠ㔞ࡢ␃Ỉࢆ⿵ྵ࡛ࡇࡿࡍỈ⋡୍ࢆᐃಖᣢࡓࡋ㸬 

2.3 ศᯒ᪉ἲ 

 ศᯒࡣ㸪୍ᐃᮇ㛫ࡈᅵተἜศ⃰ᗘ㸪⥲࠸ࡘᩘࣜࢸࢡࣂ 

ࡣ㸬ᅵተἜศ⃰ᗘࡓࡗ⾜࡚ H-997ᢳฟ-IR ἲ㸪⥲ࡣᩘࣜࢸࢡࣂ 

⎔ቃ DNA ゎᯒἲࡾࡼゎᯒࡓࡋ㸬࠾࡞ᐇ㦂ϩ࡛ࡣ㸪ᢞධ⳦ᰴᩘ 

ࡶ࡚࠸ࡘ Real-time PCRἲࡾࡼᐃ㔞ࡓࡋ㸬 

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

(1)↷ᑕἼ㛗ࡿࡼᙳ㡪 

 ᅗ㸯ᅵተἜศ⃰ᗘࡢᙳ㡪ࢆゎᯒࡓࡋ⤖ᯝࢆ㸪ᅗ㸰ᅵተࢡࣂ

㸪ึᮇ್⣙ࡽ㸬ᅗ㸯ࡍ♧ࢀࡒࢀࡑࢆኚ⤒ࡢᩘࣜࢸ 5,000 

mg/kg-soil ࡚ࡋᑐᶍᨃởᰁᅵተࡢ 14 ᪥㛫ᐇ㦂ࢁࡇࡓࡗ⾜ࢆග

↷ᑕࡢ࡚ࡍࡓࡗ⾜ࢆ⣔࡛Ἔศศゎಁࡢ㐍ࡀぢࡓࢀࡽ㸬10᪥┠ 

 㸪ග↷ᑕࢻ࣮࢜ࢲ㸪Ⓨගࣥࣙࢩ࣮࢚ࢹ࣓ࣞ࢜ࣂⅣỈ⣲㸪Rhodococcus㸪 ࢻ࣮࣮࣡࢟ 

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

┿㸯 ᅵተ᧠ᢾ⨨ 

┿㸰 LED ↷ᑕ⨨ 

⾲㸯 ᐇ㦂᮲௳(ୖ:ᐇ㦂Ϩ㺂ୗ:ᐇ㦂ϩ) 

ᐇ㦂᮲௳

 䝞䜽䝔䝸䜰ᩘ  5×10䠔 㼏㼑㼘㼘㼟㻛㼓㻙㼟㼛㼕㼘௨ୖ

 ↷ᑕᅇᩘ  䠍ᅇ䠍㛫㻛㼐㼍㼥䠄1㻠᪥㛫䠅

 Ἴ㛗  ග↷ᑕ䛺䛧䚸㻠00nm䚸770nm䚸㻥㻠0nm

ᐇ㦂᮲௳

 䝞䜽䝔䝸䜰ᩘ  5×10䠔 㼏㼑㼘㼘㼟㻛㼓㻙㼟㼛㼕㼘௨ୖ

 ↷ᑕᅇᩘ  䠍ᅇ㻛㼐㼍㼥䠄1㻠᪥㛫䠅

 ↷ᑕ㛫  ᅵተ᧠ᢾ㻟㻚0㼔䛾䛖䛱䚸0㻚5㼔䚸1㻚0㼔䚸㻟㻚0㼔

 Ἴ㛗  770nm
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 Ἔࡿࡼ࠸㐪ࡢἼ㛗ࡿࡅ࠾

ศศゎࡢᙳ㡪ࡶ᭱ࡀࡁ 

 ࡗ⾜ࢆග↷ᑕࡋ࡞ගࠊࡃ

ࡿẚࢆࡢࡶࡓ 400nm࡛ 

ࡣ 0.6㸣㸪770nm࡛ࡣ 7.6㸣㸪 

940nm࡛ࡣ 2.8㸣Ἔศศゎ⋡ 

≉㸬ࡓࡋୖྥࡀ 770nmࡢ 

Ἴ㛗ࡢ⳦ࡣάᛶຠᯝࢆ 

ྍࡓ࠼⬟ᛶࡿ࠶ࡀ㸬ᅗ㸰 

 ග࣭ࡸ㸧ی㸪ᮍฎ⌮㸦ࡽ

᧠ᢾࡋ࡞㸦■㸧࡛ࡢᩘ⳦ࡣ 

ቑຍࡀㄆࡀࡓࢀࡽࡵ㸪Ἔศ 

⃰ᗘࡢῶᑡࡢ㛵㐃ᛶࡣぢ 

 ⳦㸪ᢞࡽࡇ࠸࡞ࢀࡽ

ᰴ௨እࡀ⳦ࡢቑṪ࡛ࡢࡓࡋ 

 㸬ࡿࢀࡉ᥎ᐃ࠸࡞ࡣ

(2)↷ᑕ㛫ࡿࡼᙳ㡪 

 ᅗ㸱ࡓࡋ♧ᅵተἜศ⃰ 

ᗘࡢ⤒ኚࡽ㸪↷ᑕ㛫 

ࢆ 0.5h/dayࡽ 1.0h/day 

ᘏࡍࡤศゎಁࡣ㐍ࡓࢀࡉ 

ࡽ㸪1.0h/dayࡀ 3.0h/day 

 ㏫ࡣ⋠ศゎࡍࡤఙ

ῶᑡࡽࡇࡓࡋ㸪᭱㐺࡞↷ᑕ㛫ࡀᏑᅾࡀࡇࡿࡍ♧၀ 

 ࢡࣂᅵተࡿࡼࡇࡿ࠼ኚࢆ㸪↷ᑕ㛫ࡽ㸬ᅗ㸲ࡓࢀࡉ

ࡍ♧㸬ᅗ㸳ࡓࡗ࡞ࡁㄆ࡛☜ࡣᙳ㡪ࡢᩘࣜࢸ NDKK6 

ᰴᩘࡢ⤒ኚࡽ㸪1.0h/dayཬࡧ 2.0h/day↷ᑕࡓࡋ⣔ิ 

ࡣ࡛ NDKK6 ᰴᩘࡢቑຍࡀㄆࡀࡓࢀࡽࡵ㸪0.5h/dayࡢග↷ 

ᑕ࡛ࡢᩘ⳦ࡣቑຍࡃࡓࡗࡲࡣぢࡓࡗ࡞ࢀࡽ㸬ࡇࡢࡽࢀࡇ 

㸪Rhodococcus sp.NDKK6ࡽ ᰴࡣ࡚࠸ࡘ 770nmࡢග 

↷ᑕࢆ 1.0h/day⾜࡛ࡇ࠺㸪⳦ࡢ⏕⫱ቑຍἜศศゎಁࡢ 

㐍ࡶ᭱ຠᯝࡓࢀࡽ࠼⪄࠸࡞ࡣ࡛ࡢࡿ࠶ࡀ㸬 

㸲㸲㸲㸲㸬㸬㸬㸬ࡵࡲࡵࡲࡵࡲࡵࡲ    

 ග↷ᑕࡀⅣỈ⣲ศゎ⳦ Rhodococcus sp.NDKK6  ࡍࡰཬ

ຠᯝ᳨ࢆウࡓࡋ⤖ᯝ㸪≉ᐃἼ㛗ࡢග↷ᑕ࡛Ἔศศゎಁࡀ㐍ࡉ 

↷㸪ගࡽࡇࡢࡽࢀࡇ㸬ࡓࡗศࡀ࡞㸪ࡇࡓࢀࡉ၀♧ࡀᏑᅾࡢᑕ㛫↷࡞㐺ษࡣ㸪Ἔศศゎࡇࡿࢀ

ᑕࣥࣙࢩ࣮࢚ࢹ࣓ࣞ࢜ࣂࡀຠ⋡ୖྥࡢᐤࡀࡇࡿࡍᮇᚅ࡛ࡓࢀࡽ࠼⪄ࡿࡁ㸬ᚋࡣ㸪᭱ 㐺࡞↷ᑕ

㛫ࡢ⤠㎸ࡸࡳගᙉᗘࡢ㐪ࡿࡼ࠸⳦యࡢᙳ㡪᳨࡚࠸ࡘ࡞ウࡃࡺ࡚ࡋணᐃ࡛ࡿ࠶㸬 

ㅰ㎡㸸ᮏ◊✲ࡣ㸪᪂࣭࣮ࢠࣝࢿ࢚⏘ᴗᢏ⾡⥲ྜ㛤ⓎᶵᵓࠕᏛⓎᴗฟᐇ⏝◊✲㛤Ⓨᴗࠖࡢ⿵ຓࡅཷࢆ

࡚ᐇ୍ࡓࢀࡉ㒊ࡿ࠶࡛ࡢࡶࡓࡵࡲࡾࢆ㸬 

ཧ⪃ᩥ⊩ 1) బࠎᮌ㟼㑻㸪ஂಖᖿ㸪㸸▼Ἔศゎ⳦ Gordonia sp.NDKY76A ᰴࡀᅵተᚤ⏕≀ཬࡍࡰᙳ㡪ホ౯ヨ㦂㸪ᅵᮌᏛ➨
65ᅇᖺḟᏛ⾡ㅮ₇ㅮ₇ᴫせ㞟㸪Ⅶ-187㸪373-374㸪2010 2) బࠎᮌ㟼㑻㸪ஂಖᖿ㸪㸸▼Ἔởᰁᅵተࢩ࣮࢚ࢹ࣓ࣞ࢜ࣂࡢ
➨ᣲື≉ᛶ㸪ࡢ≀⏕⏝ᚤࡿࡅ࠾ࣥࣙ 16ᅇᆅୗỈ࣭ᅵተởᰁࡢࡑ㜵Ṇᑐ⟇㛵ࡿࡍ◊✲㞟ㅮ₇㞟㸪524-527㸪2010 
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䕺䠖No inoculation / No illumination

▲䠖No illumination  ■䠖0.5 h

▲䠖1.0 h   ●䠖3.0 h

ᅗ㸱 Ἔศ⃰ᗘࡢ⤒ኚ 
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Time (day)

ᅗ㸯 Ἔศ⃰ᗘࡢ⤒ኚ 

䕺䠖No inoculation / No illumination

▲䠖No illumination䚷■䠖400 nm

▲䠖770 nm   ●䠖940 nm

ᅗ㸰 ᅵተࡢᩘࣜࢸࢡࣂ⤒ኚ 

䕺䠖No inoculation / No illumination / No mixture

■䠖No illumination / No mixture䚷▲䠖No illumination

■䠖400 nm䚷▲䠖770 nm   ●䠖940 nm

ᅗ㸲 ᅵተࡢᩘࣜࢸࢡࣂ⤒ኚ 

䕺䠖No inoculation / No illumination / No mixture

■䠖No illumination / No mixture䚷▲䠖No illumination

■䠖0.5 h䚷▲䠖1.0 h   ●䠖3.0 h

ᅗ㸳 NDKK6 ᰴᩘࡢ⤒ኚ 

䕺䠖No inoculation / No illumination / No mixture

■䠖No illumination / No mixture䚷▲䠖No illumination

■䠖0.5 h䚷▲䠖1.0 h   ●䠖3.0 h
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