
㸯㸯㸯㸯㸬㸬㸬㸬࡟ࡵࡌࡣ࡟ࡵࡌࡣ࡟ࡵࡌࡣ࡟ࡵࡌࡣ    

ࡈ⏕ࡸ㸪᭷ᶵᛶᗫᲠ≀㸦ୗỈởἾࡣⓎ㓝ࣥࢱ࣓

ࣥࢱ࣓ࡋศゎࡾࡼ࡟άືࡢ⳦Ẽᛶ⣽᎘ࢆ㸧➼ࡳ

㸦CH4㸧ࡿࡍ⏘⏕ࢆ⏕≀໬Ꮫኚ᥮ᢏ⾡࠶࡛ࡘ୍ࡢ

ࡢ࡛⌮ởἾฎ࡟୺ࡣ㸪ᮏᡭἲ࡚࠸࠾࡟ᅜࡀࢃࠋࡿ

ᅛᙧศῶ㔞᪉ἲࡋ࠿ࡋࠋࡓ࠸࡚ࢀࡽ࠸⏝࡚ࡋ࡜㸪

໬▼⇞ᩱ࡟㉳ᅉࡿࡍᆅ⌫ ᬮ໬㸪ࡓࡲ⏕άࣞࣝ࣋

้῝ࡀቃၥ㢟⎔ࡢ➼ቑຍࡢᗫᲠ≀㔞࠺క࡟ୖྥࡢ

໬࠿࡞ࡿࡍ㸪㈨※ᚠ⎔ᆺ♫఍࡟༶ࡓࡋ᪂ࢠࣝࢿ࢚

ࢀࡲᮃࡀ⏝฼࡞ᴟⓗ✚ࡢ※㈨ࢫ࣐࢜࢖ࣂ࡚ࡋ࡜࣮

ࢫࢩᅇ཰ࡢ≀㸪ᗫᲠࡣ㸪ୗỈởἾ࡛࡛ࢁࡇ࡜ࠋࡿ

ୗỈฎ⌮ሙࡿ࠶㸪ᅇ཰ඛ࡛ࡾ࠾࡚ࢀࡉഛᩚࡀ࣒ࢸ

࡜ࡢ㸪⌧ᅾࡋ࠿ࡋࠋࡿ࠶࡛⬟ྍࡀ⏝኱つᶍ฼ࡢ࡛

ࡢ௚ࡣࡳࡈ⏕ࡿࢀࡉ᤼ฟࡽ࠿➼᪋タࡸᐙᗞྛࢁࡇ

ࡋ࡜㸪ཎᩱࡾ࠾࡚ࢀࢃᢅ࡟ࡎࢀࡉ༊ู࡜ࡳࡈ⇞ྍ

ᅇ཰ࡓࡋࠋ࠸࡞ࢀࡀࡠࡲࡀ᪼ୖࡢࢺࢫࢥࡣ࡟ࡿࡍ

㸦᪋タ㸪࣮࢕ࢸࢽ࣑ࣗࢥᑠつᶍࡣ✲◊㸪ᮏ࡚ࡗࡀ

ᐙᗞ➼㸧࡚࠸࠾࡟᤼ฟࢆࡳࡈ⏕ࡿࢀࡉⓎ⏕⌧ሙ࡛

ᅗࢆᵓ⠏ࡢ࣒ࢸࢫࢩⓎ㓝ࣥࢱ࣓ࡿࡍ໬࣮ࢠࣝࢿ࢚

 ࠋࡿ࠶࡛ࡢࡶࡿ

㓟ࡃࡁ㸪኱ࡣ⛬᭷ᶵ≀ศゎ㐣ࡢⓎ㓝ࣥࢱ࣓ࡢࡇ

⏕ᡂࣥࢱ࣓࡜⏕ᡂࡢ 2ẁ㝵࡟ศ࡟ࡵึࠋࡿࢀࡽࡅ

ྵ᭷ࡿࢀࡉ᭷ᶵ≀ࡢⅣỈ໬≀㸪ࢡࣃࣥࢱ㉁㸪⬡㉁

ࡗ࠸࡜㓟ࣀ࣑࢔ࡸ༢⢾㢮࡚ࡗࡼ࡟⳦ຍỈศゎࡣ➼

ࡾࡼ࡟⳦ᚋ㸪㓟⏕ᡂࡓࢀࡉศゎ࡛ࡲ࡟ᵓᡂ༢఩ࡓ

㧗⣭⬡⫫㓟ࡢ➼࣮ࣝࣀࢱ࢚ࡧࡼ࠾୰㛫≀ࢆ⏕ᡂࡍ

⫫⬡ప⣭ࡾࡼ࡟⳦㓑㓟⏕ᡂࡣ≀ᚋ㸪୰㛫ࡢࡑࠋࡿ

㓟࡟ኚ᥮ࢀࡉ㸪࣓ ࡾࡼ࡟⳦ᡂྂ⣽⏕ࣥࢱ CH4ࡼ࠾

ࡧ CO2࡜࡬ኚ᥮࡛ࡇࡇࠋࡿࢀࡉ㸪ྛ㐣⛬ࡣ」ྜᚤ

⏕≀⣔ࡾ࠶࡛ࡢࡶࡿࡼ࡟㸪ከᵝ࡞⣽⳦⩌࡟ྜ➇ࡀ

࡛࠿࡞ࠋࡿࡍ໬ࢫ࢞ࡋ⏤⤒ࢆศゎ⤒㊰ࡢᩘ「ࡾࡼ

ࡣࢫࣥࣛࣂែ⏕ࡢ⩌⳦⣽ࡿࡅ࠾࡟⛬㸪㓟⏕ᡂ㐣ࡶ

⏕ᡂࡿࡍ୰㛫≀ࡢ๭ྜࢆኚ໬ࡋ㸪ࣥࢱ࣓ࡀࢀࡇ⏕

ᡂ㐣⛬ࡿࡅ࠾࡟ศゎ⤒㊰ࢆỴᐃ࡚ࡗࡀࡓࡋࠋࡿࡍ㸪

㓟⏕ᡂᵴෆࡢᚤ⏕≀⩌㞟ᵓ㐀ྛࡧࡼ࠾⳦ᰴࡢ⏕ែ

ⓗ≉ᚩࢆᢕᥱࣥࢱ࣓ࡣ࡜ࡇࡿࡍⓎ㓝ࡢຠ⋡ୖྥࡢ

㸪ࡣ㏆ᖺ࡛ࠋࡿ࠶ᡭẁ࡛࡞᭷ຠ࡛࠼࠺ࡿᅗࢆ

PCR-DGGE ἲ࡟௦⾲࡟࠺ࡼࡿࢀࡉ㸪」ྜᚤ⏕≀

⣔࡟㛵୚ࡿࡍ⣽⳦✀ࡢ⩌㞟ᵓ㐀ゎᯒἲࡀሗ࿌ࢀࡉ

య⳦ࡿࡍᜥ⏕࡟㸪ởἾ୰ࡣゎᯒࡢࡽࢀࡇࠋࡿ࠸࡚

ࡃ࡞࡜ࡇࡿࡍศ㞳ᇵ㣴ࢆ DNA ࡿࡍゎᯒࡋᢳฟࢆ

ࠋࡿ࠶࡛⬟ྍࡀᐃ≉ࡢᰴ⳦࡞ᅔ㞴ࡀ㸪ศ㞳ᇵ㣴ࡵࡓ

௦ㅰ⬟ຊࡧࡼ࠾ቑṪ⬟ຊࡢᰴ⳦ࡓࡋ㸪≉ᐃࡋ࠿ࡋ

 ࠋ࠸࡞ࡁ࡛ࡣ࡜ࡇࡿᚓࢆぢ▱ࡓࡗ࠸࡜

ࡢⓎ㓝ࣥࢱ㸪 2ẁ㝵࣓ࡣ✲◊ᮏ࡛ࡇࡑ 1ẁ㝵┠

㸪ሷᇶ㓄ิࡋศ㞳ᇵ㣴ࢆᰴ⳦ࡽ࠿㓟⏕ᡂᵴࡿ࠶࡛

ࡗ⾜ࢆಖᏑࡧࡼ࠾ᐃྠࡢศ㞳⳦ᰴࡽ࠿ゎㄞ⤖ᯝࡢ

ࡀ㸪ྠᐃ⢭ᗘࡓࡲࠋࡓ 600bp௨ୖ(┦ྠᛶ 99㸣௨

ᐇࢳࢵࣂᚋ㸪ࡓࡋ⣧ᇵ㣴ࡣศ㞳⳦ᰴࡓࡗ࠿㧗࡜(ୖ

㦂ࡿࡼ࡟ቑṪ⬟ຊࡧࡼ࠾௦ㅰ⬟ຊࡢ⤖ᯝࡽ࠿㸪㓟

⏕ᡂ㐣⛬ࡿࡅ࠾࡟ຠ⋡ⓗ⳦ᰴࡢ≉ᐃࡉࠋࡓࡗ⾜ࢆ

ᅗࢆ㓟⏕ᡂ࡞ຠ⋡ⓗࡾࡼ࡟᭷⏝⳦ᰴࡢࡇ㸪ࡣ࡟ࡽ

 ࠋࡿ࠶࡛ࡢࡶࡿ

 

㸰㸰㸰㸰㸬㸬㸬㸬ᐇ㦂ᴫせᐇ㦂ᴫせᐇ㦂ᴫせᐇ㦂ᴫせ    

ᐇ㦂ᡭ㡰ࢆᅗ-1ࠋࡍ♧࡟ᮏᐇ㦂࡛2ࡣẁ㝵࣓ࣥࢱ

Ⓨ㓝1➨ࡢᵴ࡛ࡿ࠶㓟⏕ᡂᵴࡢởἾࢀࡇࠋࡓ࠸⏝ࢆ

ࡼ࠾LB㸪GYP㸪BHI㸦࿴ග㸧࡚ࡋ࡜ࣝࣉࣥࢧࢆ

ᇵᆅࢺ࣮ࣞࣉᐮኳࡢ(࢖ࢫࢵࢽ)ࣥࣚ࢖ࣈGAMࡧ

ᇵࠋࡓࡋᜏ ᵴ࡛3㸪4᪥᎘Ẽᇵ㣴ࡢ℃36ࡋሬᕸ࡟

ᆅࡢ⤌ᡂࠋࡍ♧࡟1-⾲ࢆḟ࡟㸪ࡢ࣮ࢽࣟࢥᙧែⓗ

≉ᚩࡽ࠿⳦ᰴࢆ㑅ูࡋศ㞳ᇵ㣴ࡢࡇࠋࡓࡗ⾜ࢆస

ᴗ3ࢆ㹼4ᅇ⧞ࡾ㏉࠸⾜ࡋ⳦ᰴࡢศ㞳ࠋࡓࡗ⾜ࢆ 

ศ㞳ࡓࡋ⳦ᰴࡣDNA Isolation Kit࡚࠸⏝ࢆ

DNAࢆᢳฟࡋ㸪࣒ࣛࢢࣟࣉ࡚ࡋ࡜ࣝࣉࣥࢧࢆࢀࡇ

ቑᖜࡢDNAࡾࡼ࡟࣒ࢸࢫࢩ࣮ࣝࣟࢺࣥࢥࣉࣥࢸ

᭷ᶵ㓟⏕ᡂࡿࡅ࠾࡟ຠ⋡ⓗ⳦యࡢ≉ᐃ 

 

᪥኱⏕⏘ᕤ  ۑ኱ᮌ ᐅ❶ ᑠ᳃㇂ ཭⤮ ⚄㔝 ⱥẎ 

᪥኱⏕⏘ᕤ㸦㝔㸧 ᮌ⛉ ኱௓ 

Identification of Efficient Bacterial Strain in an Acid Product Process. 

Takaaki OHKI, Hideki KOUNO, Tomoe KOMORIYA and Daisuke KISHINA 

 



ඹ࡟⳦඲⣽ࡣ࣮࣐࢖ࣛࣉࡓ࠸⏝࡟PCRࠋࡓࡗ⾜ࢆ

㏻16ࡢS rRNAࣘ27࣮࣐࢖ࣛࣉࣝࢧ࣮ࣂࢽfࡼ࠾

ྜࡳ⤌ࡢ࣮࣐࢖ࣛࣉࡢࡇ㸪࠾࡞ࠋࡓ࠸⏝ࢆ800rࡧ

࡜ⓗ┠ࢆቑᖜࡢ୰࡛600 bp௨ୖࡢ16S㡿ᇦࡣࡏࢃ

࡟2-⾲ࢆሷᇶ㓄ิࡢ࣮࣐࢖ࣛࣉࠋࡿ࠶࡛ࡢࡶࡿࡍ

5min㸩㸦94℃30sec㸫℃94ࡣ௳᮲ࡢPCRࠋࡍ♧

50℃30sec㸫72℃60sec㸧×35ࣝࢡ࢖ࢧ㸩72℃6min

㸪1.5 㸣ࡣ≀⏘PCRࡓࢀࡽᚓࡾࡼ࡟ࢀࡇࠋࡓࡋ࡜

ࡢ㸪༢୍࠸⾜ࢆ㟁ẼὋື࡚࠸⏝ࢆࣝࢤࢫ࣮ࣟ࢞࢔

DNAࢆࢻࣥࣂ☜ㄆࡓࡋᚋ㸪㑇ఏᏊゎᯒ࣒ࢸࢫࢩ

㸦Beckman Coulter♫〇㸸CEQ 8800㸧ࢩࡾࡼ࡟

ࡓࡋᚋ㸪ゎㄞࡢࡑࠋࡓࡗ⾜ࢆసᴗࢢࣥࢩ࢚ࣥࢡ࣮

ሷᇶ㓄ิࡣ┦ྠᛶ᳨⣴࣒ࣛࢢࣟࣉDDBJ:BLAST

㹙http://www.ddbj.nig.ac.jp/㹛ࡾࡼ࡟㸪┦ྠᛶࡢ

㧗࠸᪤▱✀᳨ࢆ⣴ྠࡋᐃ࠾࡞ࠋࡓࡋ㸪ᮏ◊✲࡛ࡣ

᪤▱✀ࡢ࡜┦ྠᛶ99ࡀ㸣௨ୖࡢ⳦ᰴࢆᚤ⏕≀ศ

㢮ୖࠋࡓࡋ࡜✀ྠࡢ 

ḟ࡟㸪ศ㞳ᇵ㣴ྠࡢ࡛ࡲ✀ࡾࡼ࡟ᐃࡓ࠼⾜ࡀ⳦

ᰴࡣẚ㍑ᐇ㦂ࡢࡵࡓ࠺⾜ࢆ⳦㔞ࢆ☜ಖࡵࡓࡿࡍ㸪 

15mlGAMࣥࣚ࢖ࣈᾮయᇵᆅ࡚࡟๓ᇵ㣴ࠋࡓࡗ⾜ࢆ

㸪ࡋᮏᇵ㣴ࢆᰴ⳦࡚࠸⏝ࢆᚋ㸪200mlᾮయᇵᆅࡢࡑ

ᇵ㣴ᾮࡢ྾ගᗘ㸦 ᐃἼ㛗㸸600nm㸧ࢆศගගᗘ

ィ㸦Molecular Device♫〇SPECTRAmax m2㸧

☜ࢆ࠸ቑṪᗘྜࠋࡓࡋసᡂࢆ⥺ቑṪ᭤ࡋᐃ ࡾࡼ

⥅࠼㐺ᮇ㛫࡛᳜᭱ࡓࢀࡽࡵồࡣᚋ㸪ྛ⳦ᰴࡓࡵ࠿

 ࠋࡓࡋ㸪኱㔞ᇵ㣴ࡋࡂ

ᅗ-2ࢳࢵࣂ࡟ᐇ㦂⿦⨨ᅗࠋࡍ♧ࢆᐇ㦂ࡣ኱㔞ᇵ

㣴࡚ࡗࡼ࡟ቑṪࡓࡋ⳦ᰴ࡟⎼࣒࢘࢕ࢹ࣓ࢆධࡓࢀ

200ml GAMࣥࣚ࢖ࣈᾮయᇵᆅ࡟ῧຍࡋ㸪Ẽ┦㒊

ࠋࡓࡋಖᣢ࡟Ẽ≧ែ᎘ࡾࡼ࡟᥮⨨ࢫ࢞ࣥࢦࣝ࢔ࡣ

ᮏヨᩱ12ࡣ᫬㛫࡟ࡁ࠾ᇵ㣴ᾮ࡜ࢢࣥࣜࣉࣥࢧࡢ

ࢢࣥࣜࣉࣥࢧ㸪࠾࡞ࠋࡓࡗ⾜ࢆᐃ ࡢⓎ⏕㔞ࢫ࢞

࣮࢕ࣇࣛࢢࢺ࣐ࣟࢡ㧗㏿ᾮయࡣᇵ㣴ᾮࡓࡋ

㸦SHIMADZU♫〇LC-VP㸧࡚࠸⏝ࢆ㸪᭷ᶵ㓟⏕

ᡂ㔞ࡢ ᐃࠋࡓࡗ⾜ࢆ 

 

㸱㸱㸱㸱㸬㸬㸬㸬⤖ᯝ⤖ᯝ⤖ᯝ⤖ᯝ᳨ࡧࡼ࠾ࡧࡼ࠾ࡧࡼ࠾ࡧࡼ࠾ウ᳨ウ᳨ウ᳨ウ    

(1)㓟⏕ᡂᵴࡢࡽ࠿⳦ᰴࡢศ㞳ࡧࡼ࠾ศ㞳⳦ᰴࡢ

ྠᐃ⤖ᯝ 

㓟⏕ᡂᵴ࡚ࡋ࡜ࣝࣉࣥࢧࢆᇵ㣴ࡇ࡜ࡓࡗ⾜ࢆ

Primer Sequence (5'-3')

27f AGAGTTTGATCCTGGCTCAG

800r TACCAGGGTATCTAATCC

⾲-2 PCR࣮࣐࢖ࣛࣉࡓ࠸⏝࡟ 

 ᤕ㞟ࢫ࢞ ࢢࣥࣜࣉࣥࢧ

GAMᾮయᇵᆅ 

(200ml) 

 ᥮⨨ࢫ࢞ࣥࢦࣝ࢔

㣬࿴㣗ሷỈ 

ᅗ-2 ࢳࢵࣂᐇ㦂⿦⨨ᅗ 

⾲-1 ᇵᆅ⤌ᡂ 

LB 䠄g/L) GYP 䠄g/L)
Tripton 10 Glucose 10
Yeast extract 5 Yeast extract 10
NaCl 10 Bacto Pepton 10
     pH     7.0 Sodium acetate 10

MgSO4 0.01
MnSO4䞉nH2O 0.01
FeSO4䞉7H2O 0.01
NaCl 0.01
     pH     7.2

㓟⏕ᡂᵴ䛛䜙䛾䝃䞁䝥䝸䞁䜾

⳦ᰴ䛾ศ㞳ᇵ㣴

ศ㞳⳦ᰴ䛾ྠᐃ

ศ㞳⳦ᰴ䛾⣧ᇵ㣴

ྛ⳦ᰴ䛾ቑṪ⬟ຊ
䛚䜘䜃௦ㅰ⬟ຊ䛾ẚ㍑᳨ウ

ᅗ-1  ᐇ㦂ᡭ㡰 



ࡀᙧᡂ࣮ࢽࣟࢥࡢ✀ᩘ「࡟ᇵᆅୖࡣ࡟┠㸪㸱᪥ࢁ

☜ㄆࡢ࣮ࢽࣟࢥࠋࡓࢀࡉᙧែⓗ≉ᚩ࡚ࡋ࡜㸪Ⰽࡣ

ⓑⰍࡣࡃࡋࡶῐ㯤Ⰽࡋ♧ࢆ㸪ࡢࡑᙧ≧ࡣእᙧࡀⅬ

≧㸪෇≧ࡧࡼ࠾୙つ๎ࡢࡶ࡞㸪ࡣࡓࡲ㎶⦕ࡀ෇ᙧ㸪

Ἴ≧ࡧࡼ࠾ⴥ≧ࡀࡢࡶࡢ☜ㄆࠋࡓࢀࡉᚑ࡚ࡗ㸪ࡇ

㸪ศ㞳ᇵࡋ㑅ูࡽ࠿ᙧែⓗ≉ᚩࢆ࣮ࢽࣟࢥࡢࡽࢀ

㣴ࡾࡼ࡟࡜ࡇࡿࡍ㸪ィ27ᰴ㸦ศ㞳No.1㹼No.27㸧

ࡧࡼ࠾ᙧែⓗ≉ᚩࡢศ㞳⳦ᰴࠋࡓᚓࢆศ㞳⳦ᰴࡢ

ྠᐃ⤖ᯝ୍ぴ࡛ࡇࡑࠋࡍ♧࡟5-⾲ࢆ㸪ศ㞳27ࡓࡋ

ᰴࢢࣥࢩ࢚ࣥࢡ࣮ࢩ࡚࠸࠾࡟సᴗࡓࡗ⾜ࢆ⤖ᯝ㸪

ሷᇶ㓄ิゎㄞ600ࡀ bp௨ୖࡢ⳦ᰴࡾ࠶18࡛ࡣ㸪ࡉ

ࡣࡢࡓࡗ࡞࡜99㸣௨ୖࡀᛶྠ┦ࡢ࡜✀▱㸪᪤࡟ࡽ

11ᰴ࡛11ࡢࡇࠋࡓࡗ࠶ᰴࡢ㏆⦕✀ࡼࡍ♧࡟4-⾲ࡣ

 Clostridium bifermentans 㸪Clostridium࡟࠺

butyricum 㸪 Clostridium sartagoformum 㸪

Clostridium cadaveris ࡧࡼ࠾ Staphylococcus 

epidermidisࡢィ5✀㢮ྡࡢ๓ࡀᣲࠋࡓࢀࡽࡆᮏᐇ

㦂5ࡽࢀࡇࡣᰴࢆヨ㦂⳦ᰴࢳࢵࣂ࡚ࡋ࡜ᐇ㦂࡟⏝

ࡓࡗ࠿ከࡶ11ᰴ࡛᭱ࡓࡋ㸪ศ㞳࠾࡞ࠋࡓ࠸

Clostridium butyricum㸦ศ㞳No.3㸪5㸪7㸪10㸪

14㸧࣮ࢽࣟࢥ࡚࠸࠾࡟ᙧᡂࡢ㐪ࡇࠋࡓࢀࡽࡳࡀ࠸

࠾࡟᫬ࡂ⥅࠼᳜ࡸ᫬ᮇࡂ⥅࠼᳜ࡧࡼ࠾㸪ᇵᆅࡣࢀ

 㸪600࡟ḟࠋࡿ࠼࠸࡜ࡿࡍ㉳ᅉ࡟ሬᕸ㔞ࡢᰴ⳦ࡿࡅ

bp௨ୖࡢሷᇶゎㄞᩘ࡛㸪㏆⦕✀࡟ᑐࡋ┦ྠᛶࡀ

99 㸣ᮍ‶7ࡢᰴ㸦ศ㞳No. 1㸪6㸪11㸪12㸪15㸪16㸪

18㸧ࡣ㸪Clostridiumᒓࡢᮍ▱✀࡛ྍࡿ࠶⬟ᛶࡀ

♧၀ࡓࡲࠋࡿࢀࡉ㸪ศ㞳No.2ࡣሷᇶゎㄞᩘ229ࡀ 

bp࡜పࡢࡢࡶ࠸Clostridium glycolicum㸦┦ྠᛶ

⳦ࡢ㸪௚ࡋ࠿ࡋࠋࡓࡁᐃ࡛≉࡜ࡿ࠶㸣㸧࡛ 100ࡣ

ᰴࡣ࡚࠸࠾࡟㸪ሷᇶ㓄ิᩘ600ࡀ bpᮍ‶ࡿ࠶࡛ࡢ

⾲-3  㓟⏕ᡂᵴࡿࡅ࠾࡟ศ㞳⳦ᰴྠࡢᐃ⤖ᯝ 

඲యീ ㎶⦕ ഃ㠃ീ

1 LB Ⅼ≧ Ἴ≧ ྎᙧ Clostridium glycolicum 640 617 96

2 LB Ⅼ≧ Ἴ≧ ฝ≧ Clostridium glycolicum 229 229 100

3 GAM ෇≧ Ἴ≧ ฝ≧ Clostridium butyricum 677 674 100

4 GAM ୙つ๎ Ἴ≧ ฝ≧ Clostridium butyricum 456 456 100

5 BHI Ⅼ≧ Ἴ≧ ฝ≧ Clostridium butyricum 712 709 100

6 BHI ෇≧ Ἴ≧ ฝ≧ Clostridium cadaveris 731 717 98

7 GYP ୙つ๎ ෇≧ ฝ≧ Clostridium butyricum 716 714 100

8 䠣䠵䠬 ୙つ๎ Ἴ≧ ฝ≧  N.D. 222 䠉 䠉

9 LB ୙つ๎ Ἴ≧ ฝ≧ Clostridium glycolicum 701 695 99

10 LB ୙つ๎ Ἴ≧ ྎᙧ Clostridium butyricum 720 717 100

11 GAM ෇≧ ෇≧ ฝ≧ Clostridium butyricum 696 684 98

12 BHI ෇≧ Ἴ≧ ྎᙧ Clostridium butyricum 705 696 99

13 GYP ෇≧ Ἴ≧ ྎᙧ Clostridium roseum 䈜௚3✀ 419 419 100

14 GYP Ⅼ≧ Ἴ≧ ྎᙧ Clostridium butyricum 704 695 99

15 GAM ෇≧ Ἴ≧ ฝ≧ Clostridium sartagoformum 683 671 98

16 GAM ෇≧ ⴥ≧ ฝ≧ Clostridium bifermentans 703 684 97

17 GYP Ⅼ≧ Ἴ≧ ྎᙧ Clostridium butyricum 586 573 98

18 GYP Ⅼ≧ Ἴ≧ ྎᙧ Clostridium butyricum 707 696 98

19 BHI Ⅼ≧ ⴥ≧ ྎᙧ Clostridium sartagoformum 629 626 100

20 BHI Ⅼ≧ ෇≧ ྎᙧ Clostridium cadaveris 721 711 99

21 䠨䠞 ෇≧ Ἴ≧ ྎᙧ  N.D. 201 䠉 䠉

22 LB ෇≧ ෇≧ ྎᙧ Clostridium bifermentans 717 709 99

23 䠣䠝䠩 ෇≧ ෇≧ ྎᙧ  N.D. 204 䠉 䠉

24 GAM ෇≧ ෇≧ ྎᙧ Staphylococcus epidermidis 739 734 99

25 GYP Ⅼ≧ ෇≧ ฝ≧ Staphylococcus epidermidis 748 747 100

26 䠞䠤䠥 Ⅼ≧ Ἴ≧ ྎᙧ  N.D. 240 䠉 䠉

27 䠨䠞 Ⅼ≧ ෇≧ ฝ≧  N.D. 220 䠉 䠉

ゎㄞᩘ(bp)
䝁䝻䝙䞊ᙧ≧

ศ㞳No. ⏕⫱ᇵᆅ ┦ྠᩘ(bp) ┦ྠᛶ(䠂)⳦ྡ



 ࠋࡓࡗ࠶ᅔ㞴࡛ࡣᐃ≉ࡢ࡛ࡲ✀㸪࡜

(2) ศ㞳⳦ᰴࡢ⣧ᇵ㣴ࡿࡼ࡟ቑṪ௦ㅰ≉ᛶࡢẚ㍑ 

ᅗ -3 ࡟ ቑ Ṫ ᭤ ⥺ ࢆ ♧ ࡍ ࠋ ⤖ ᯝ ࡼ ࡾ 㸪 

Clostridium bifermentans ࡣ௚࡟ẚࡋቑṪࡀ᪩

㸪6ࡋቑṪࡽ࠿ᚋ┤⳦᳜ࡃ ᫬㛫⤒㐣᫬ࡣ࡟ᐃᖖᮇ

࡟ ࡞ ࡗ ࡓ ࠋ Clostridium butyricum ࠾ ࡼ ࡧ

Clostridium cadaveris ࡣ 15 ᫬㛫┠࡟ࢡ࣮ࣆࢆ㸪

Staphylococcus epidermidisࡣቑṪᮇࡢ᫬㛫᭱ࡀ

ᚋᐃᖖᮇࡢࡑ㸪ࡋ㐩࡟ࢡ࣮ࣆ࡟㸪27᫬㛫ᚋࡃ㛗ࡶ

ࡣ㸪Clostridium sartagoformumࡓࡲࠋࡓࡗ࡞࡜

ㄏᑟᮇࡶ᭱ࡀ㛗ࡃ 15᫬㛫㈝ࡀࡓࡋࡸ㸪ቑṪᮇࡣ 6

᫬㛫࡛㸪௚ࡢ⳦ᰴ࡟ẚࡢࡇࠋࡓࡗ࠿▷ࡶ᭱ࡋ⤖ᯝ

ࡣ⳦㸪ྛࡽ࠿ 24 ᫬㛫ᚋ࡟ቑṪ࠼⤊ࢆᐃᖖᮇ࡟ධ

 ࠋࡿ࠼࠸࡜ࡓࡗ

ᅗ-4ྛ࡟ศ㞳⳦ᇵ㣴ᾮࡢ᭷ᶵ㓟⃰ᗘࡢ⤒᫬ኚ໬

ぢࡀ᭷ᶵ㓟⏕ᡂࡾࡼ㸪ึᮇẁ㝵ࡾࡼᯝ⤖ࠋࡍ♧ࢆ

 Clostridium cadaveris 㸪Clostridiumࡣࡢࡓࢀࡽ

bifermentans ࠾ ࡼ ࡧ Staphylococcus 

epidermidis ࡛࡟ࢀࡑࠋࡓࡗ࠶ᑐࡋClostridium 

butyricum ࡣ 12 ᫬ 㛫 ᚋ ࠿ ࡽ 㸪 Clostridium 

sartagoformum24ࡣ᫬㛫ᚋࡽ࠿ቑຍࠋࡓࢀࡽࡳࡀ

᭷ᶵ㓟ࡢ⥲⏕ᡂ㔞ࡣClostridium bifermentansࡀ

௚ ࡢ ⳦ ᰴ ࡟ ẚ ࡋ 0.445mol/l ࡜ ᭱ ࡶ ከ ࡃ 㸪

Clostridium sartagoformum0.122ࡀmol/lࡶ᭱࡜

ᑡࡓࡲࠋࡓࡗ࠿࡞㸪᭷ᶵ㓟ࡢ⏕ᡂ๭ྜࡣ⳦ᰴࡼ࡟

Clostridium bifermentansࠋࡓࢀࡽࡳࡀ࠸㐪࡚ࡗ

㓑㓟㸪࡟୺ࡣStaphylococcus epidermidisࡧࡼ࠾

㓟㸪㓗㓟㸪ࣜࢠ࡟௚ࡢࡑ㸪ࡋᡂ⏕ࢆ㓟ࣥ࢜ࣆࣟࣉ

Clostridium sartagoformumࠋࡓࡋᡂ⏕ࢆ㓟ࢦࣥ

㸪ࡓࡲࠋࡓࡋᡂ⏕ࢆ㓟㸪㓗㓟㸪㓑㓟ࢠ࡟୺ࡣ

Clostridium butyricum ࠾ ࡼ ࡧ Clostridium 

cadaverisࢠࡣ㓟㸪㓑㓟㸪ࣥ࢜ࣆࣟࣉ㓟㸪㓗㓟௨እ

  ࠋࡓࡋᡂ⏕ࢆィ7✀㢮ࡢ➼㓟ࢦ㓟㸪࢚ࣜࣥࣥࢡ࡟

    

㸲㸲㸲㸲㸬㸬㸬㸬ࡵ࡜ࡲࡵ࡜ࡲࡵ࡜ࡲࡵ࡜ࡲ    

1) 㓟⏕ᡂ㐣⛬࡚࠸࠾࡟ศ㞳ᇵ㣴ࡓࡗ⾜ࢆ⤖ᯝ㸪ᇵ

ᆅࡢ⤌ᡂࡧࡼ࠾ᙧែⓗ≉ᚩࡿ࡞␗ࡽ࠿ 27 ᰴࡢศ

㞳⳦ࡀᚓࠋࡓࢀࡽ 

2) ศ㞳ࡓࡋ 27ᰴ࡚࠸ࡘ࡟ሷᇶ㓄ิࢆゎㄞ࡜ࡓࡋ

㸪600 bp(┦ྠᛶࢁࡇ 99 㸣)௨ୖ࡛ྠᐃࡓ࠼⾜ࡀ

ࡣ✀⳦ Clostridium bifermentans 㸪Clostridium 

butyricum 㸪 Clostridium sartagoformum 㸪

Clostridium cadaveris ࡧࡼ࠾ Staphylococcus 

epidermidisࡢ 5✀㢮࡛ࠋࡓࡗ࠶ 

㸪ྛࡾࡼẚ㍑⤖ᯝࡿࡼ࡟ᐇ㦂ࢳࢵࣂ (3 ⳦ᰴࡣ࡟ቑ

Ṫ⬟ຊࡧࡼ࠾௦ㅰ⬟ຊ࡟ᕪ␗ࡢࡑࠋࡓࢀࡽࡳࡀ୰

࡛ Clostridium bifermentans ࡋẚ࡟ᰴ⳦ࡢ௚ࡣ

ቑṪ⬟ຊࡧࡼ࠾௦ㅰࡿࡼ࡟᭷ᶵ㓟⏕ᡂ㔞࡚࠸࠾࡟

ඃࡽ࠿࡜ࡇࡿ࠸࡚ࢀᮏ◊✲ࣥࢱ࣓ࡢⓎ㓝ᵴࡢຠ⋡

ⓗ᭷⏝⳦ᰴࡋ࡜ᚓࡀ࡜ࡇࡿศࠋࡓࡗ࠿ 
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ᅗ-2  ቑṪ᭤⥺  

ゎㄞ䛧䛯ሷᇶᩘ䛸
㏆⦕✀䛾┦ྠᛶ

No. 5 Clostridium butyricum 709/712 ( 99 䠂)

No. 19 Clostridium sartagoformum 626/631 ( 99 䠂)

No. 20 Clostridium cadaveris 711/721 ( 99 䠂)

No. 22 Clostridium bifermentans 709/718 ( 99 䠂)

No. 25 Staphylococcus epidermidis 747/748 ( 100 䠂)

㏆⦕✀ศ㞳 No.

⾲-4  ቑṪ⬟ຊࡧࡼ࠾௦ㅰ⬟ຊࡢẚ㍑࡟౑⏝ࡓࡋศ㞳

⳦ᰴ 

ᅗ-3  ᭷ᶵ㓟⃰ᗘࡢ⤒᫬ኚ໬  

0

0.1

0.2

0.3

0.4

0.5

0 12 24 36 48
᫬㛫 (hour)

᭷
ᶵ

㓟
⃰

ᗘ
 (

m
m

o
l/

l)

C.butyricum C.cadaveris 
C.sartagoformum C.bifermentans 
S.epidermidis 


