
�BƬyz5ß0�ö_îùƪ�{a"ƨ4¹þÝiýĆ>îù�³ƫŊ

$ĖÉQūœŘŸƥƋƃƔƢäiýūĥŞŸ²¬ƨÊ¾�ÆüŬęßþÝ�ÆŬĸåŬŢųŬîùŊ

îù�ĚČŊ Ŋ +rŊ ā]ƪIú�«äîù�Ŋ ăĒû�İƫŊ

 
 

 
 

  

   
   

  
  
  

PC  

 

 
 

TOC Total Organic Carbon)

TOC 9.2 mg/L

3 4

1 3 mg/L 1 20 mg/L

16S rRNA

Methylomonas Cloacibacterium

Mycobacterium phlei

 

 

15



A. ���� 

pH

Total Organic Carbon TOC)

 

1)

2)

 

 

 

B. ���� 

 (1) �$�" 

TOC 9.2 mg/L 0.2 

mg/L 2.0 mg/L

pH7.9 1

1 200~400

1 3

22 m3

4 8

1  

(2) -+*/.,0'���� 

SP

2

3 5 

mg/L

 

1

1

20 mg/L

9

 

 

(3) ���� 

ÀĠ�ŭƎƃïĳƒƐƣƀƞżÍ/ŜŢÕĒ

fDū�ÀŜŋŰŖŨŷ²�ŭƛŽƅơƏƎơ

ƩĨŬĲþŔŶ�8ŜŢŌăĒNņàŭ&

ēŋŽƟƩƖNņàŬĠ�ŭwÏūŦŋ�īƨ

�^ŜŢŌ�Àŭ 1

ƥƋƃƔƢ

oĒŭŋ 0.20 µm ƟƧƙƥƧƘžƤƍƩ
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ƪADVANTECƫŧźĭ×ćŜŢ 100 �×ćË

żŋŰŖŨŷ²�ŭ�ÖŜŢ6ËżŋŠŹšŹ

Ù'ÝŲŢŭĳ'ÝŜŋGVPC gZNKżà

őŦ 35℃ŧ 7�ĹNņŜŢŌYďĒĊŭÉµ

À 100 mLż ECƙƤƩ100PŎƓƏƌſŏŋ�đ

ăĒ�ŭ¶ÔgZNKżàőŦŋ35℃ŧ 24

�ĹNņŜŢŌ�o®ņăĒ�ŭŋR2A gZ

NKżàőŢÌĴNņŬ 42℃Ŭ 14�ĹŧÁ

ųŢŌƠƕƆƦƢƝƧÊ¾j!+�Ŭ�đăĒ

�œŵů�o®ņăĒ�Ŭ¿ħūťőŦŭŋ

t-²dŬ4ĽÜ 5%¡Òż��sŐŷŨ*dŜ

ŢƪMicrosoft Excel 2016ƫŌĐâßÇŽƟƩƖ

ŭŋÉµÀŋœŵů 1,000×gŬ 5)Ĺŧ 50�

ūĮ�×ćŜŢ×ćĠ�ŔŶŋ= 1mLżYď

ĒRuØ®ņgZNKżàőŦ 42℃ŧ 14�

ĹNņŜŢŌ 

�À�ū pH œŵůĬŀSĂŋ"SĂŋƠ

ƕƆƦƢƝƧ×zżÐdŜŢŌpH ŭƄƢƌł´

| pH ƟƩƍƩƪOQƫŋĬŀSĂŨ"SĂŭ

DPDÆūŵŸƜƇƏƐ½ãSĂĝƪHACHƫŋƠ

ƕƆƦƢƝƧŭſƧƑƘƁƕƩƤÆūŵŸƜƇƏƐ

ƠƕƆƦƢƝƧƨŽƧƠƓŽĝƪHACHƫūŵŷÐ

dŜŢŌ 

ÉµÀ�Ŭ 16S rRNAį�]ŬdĶŋ@į

�]ŬV3/V4ŅMżiĢŨŜŢŽƧƚƣƈƧƊ

ƩƇƧƌūŵŸĒ9Ĝ¨ŋœŵůĒ9ŬW2

ż¿ħŞŸĊĹ¿ħĜ¨żėŤŢƪßÚ�îŋ

ô\rëé·6tƫŌDNA Ġ�ŭŋÉµÀ

1LżźĭŜŢƘžƤƍƩŔŶŋĎ±Ħżļ7Ş

ŸçæŧŋDNeasy PowerSoil Pro kitƪQIAGENƫ

żàőŦ�(ŜŢŌƠƕƆƦƢƝƧÊ¾j!+

�Ŭ 16S rRNAį�]ŬdĶ�Ŭ¿ħŭŋ+

ĪŬ¿ħŨ@ŝŋt-²dŬ4ĽÜ 5%¡Òż�

�sŐŷŨ*dŜŢŌ 

 

C. ����&)( � 

2

2

 

2  

3 mg/L

 

16S rRNAį�]ŬdĶ�

3

300 CFU/mL
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16S rRNAį�]Ŭƈ

ƗƩ�ŭj!���ūU/ŜŢŌ 

Mycobacterium phlei

20 mg/L

3)

16S rRNAį�]ŬdĶ�ŕ

U/ŜŢřŨŭ�ěìêŜŦőŸŌÝâŨŜŦ

ċŒŶŹŸŬŭ2ťŐŷŋ�EŬNņ¥�ŧ²

(ŧŖŪőĒøŕU/ŜŢ;č�ŕ 1ťçŧ

ŐŸŌ2 ťçŭĬŀSĂŵŷŴƠƕƆƦƢƝƧŬ

�ŕÉµÀ�Ŭ DNA ż)ĜŞŸč.ŕ�ŗ
4)ŋ½^ŜŢ¼Ēâ¦Ŭ DNA ŕXŗěŒŢ;

č�ŧŐŸŌƠƕƆƦƢƝƧj!�+ŭŋÉµ

Àūº
SĂĳƒƐƣƀƞŕè�ūÍ/śŹŸ

řŨŧŋDNA Ŭè�æŪ�Ç2ŕßŝŦőŢ

;č�ŕŐŷŋũţŶŔŨőŒŮŋ�ČŧŐŸ

;č�ŕðCśŹŢŌ 

ÓÅÀūiŜŋĠňþ%ŧėŤŢĬŀSĂ

œŵůƠƕƆƦƢƝƧŬÊģĶŬ¿ħŧŭŋ�

ČŬƠƕƆƦƢƝƧŬÊģĶŕ 1.25 mg/L é}

lŪŔŤŢƪH 4ƫŌeľūŋƠƕƆƦƢƝƧÊ¾

j!+�ŬĔ,�àĶż¿ħŞŸŨŋj!�

ŭ@üŔŋŻşŔūÎlŜŦőŢƪH 5ƫŌŞŪ

ŻţŋƠƕƆƦƢƝƧÊ¾Ŭj!ūŵŷŋSĂŬ

ÊģŕUŒŸřŨŭŪŔŤŢŌ 

Methylomonas

Cloacibacterium normanense

80~90% 6

Methylomonas 5) C. 

normanense 6)

M. phlei

20 mg/L 9

M. phlei

 

Ē

9ŬW2ż¿ħŞŸŢųŋĊĹ¿ħĜ¨ūŵ

ŷĀąŚŨŬUÎżĜ¨ŜŢŌŠŬĄ©ŋj!

�ū 14 Āąŕ��ūÎlŜŋ75 Āąŕ��

ūU/ŜŢƪH 7ƫŌőşŹŴ"�ū3ųŸ-

>ŭ�YŬĀąŧŴ 1~2%÷zŧŐŷŋĒ9ū

�ŒŸ�ńŭĻdæŧŐŸŨċŒŶŹŢŌU/

ŜŢĀąŕXőřŨŭŋ16S rRNAį�]Ŭd

Ķ�ŕU/ŜŢřŨŨ�>�ŕŐŤŢŔŴŜŹ

ŪőŌĈŷĩŜūŪŸŕŋ¼Ē DNA Ŭ½^ŕ

6FŧŐŸŨċŒŶŹŢŌ 

 

D. �# 
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M. phlei

Methylomonas C. normanense

 

 

E. � 
� 

1. 

! 

 

, , 47, 

(2019), 159~166 

2. ¢�[, ŉ¤í�, ±§Ň�ƭp°ë

%ŬƥƋƃƔƢoĒŬÊ¾ŕGŁŪÉà

ÀūœŘŸƠƕƆƦƢƝƧŬÊ¾1©, p

°ęÞîyP, 59, (2015), 55~57 

3. ķqbĉ, Åp�<, # á�<, £

phÄ, kLÈ<, Vġĉ/, Jnó

<, t¤ó�, Ń �Bƭñ�õò�Ğ

Ŭ!ÉĞ�ūœŘŸƠƕƆƦƢƝƧÊ¾e

ğĠňŨÉµÀŔŶ)ŀśŹŸ�o®ņ

ăĒūťőŦ, 5ß0�ö_îùƪ�{

a"ƨ4¹þÝiýĆ>îù�³ƫ$Ė

ÉQü�ĞŬęßþÝūœŘŸƥƋƃƔ

ƢäiýūĺŞŸîù x� 28 yz)

�îùPA� 

4. Åp�<, ĕ	�, §ácY, §ám

], ªr
v], ?á ÿ, �ĵ�~ƭ

ƠƕƆƦƢƝƧÊ¾ŬĔÑűŬ�àŋ�ů

ūĿĒűŬi�, 5ß0�ö_îùƪ�

{a"ƨ4¹þÝiýĆ>îù�³ƫ$

ĖÉQü�ĞŬęßþÝūœŘŸƥƋ

ƃƔƢäiýūĺŞŸîù x� 30yz

)�îùPA� 

5. Ã:»È, �Ĥ�¸, �ō »�, �

`ı�, ĕá»�ƭÂ«ƉſƐŔŶ)ŀś

ŹŢ Methylomonas sp. KSW ¯ūŵŸƐ

ƣƆƦƦƂƎƥƧŬ)ĜÛ�, ÞT�Ę, 

30, (2001), 65~72 

6. Allen TD, Lawson PA, Collins MD, Falsen 

E, Tanner RS  Cloacibacterium 

normanense gen. nov., sp. nov., a novel 

bacterium in the family Flavobacteriaceae 

isolated from municipal wastewater, Int J 

Syst Evol Microbiol., 56, (2006), 

1311~1316  

 

F. ���! 

 

1. 

 

pH10

, 49, 

(2021), 261-267, 

 

 

 

G. ��	�'���� 
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1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.  

 

 

 

    

 <0.1 mg/L  Cl
-
 412.3 mg/L 

pH 7.9 Br
-
     0.9 mg/L 

ORP +87 mV     I
-
  

  S
2
O

3

2-
  

TOC 9.2 mg/L   <0.1 mg/L 

 0.2 mg/L  <0.1 mg/L 

 2.0 mg/L 
 

( )  

0.7 mg/L 

    (<0.1 mg/L ) 

20



 

 

 

 

 

 

 

 

 

 

  

 

2.  
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%

m
g/

L
%
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2.   

��� 
5)&,4��� 

(CFU/100 mL) 

5)&,4�� 
9/%'3+*38��#�!$: 

%18.� 

( / 50 mL) 

���� 

( / 100 mL) 
pH 

������ 

(mg/L) 

����� 

(mg/L) 

2-(6407 

(mg/L) 

�� 4��� <10 ; 0 �
 8.1  0.1 2.9 ; 

�� 3��� <10 �
 0 �
 8.1  0.2 2.1 ; 

�� 2��� <10 �
 0 �
 8.2  0.3 3.2 3.5 

�� 1��� <10 �
 0 �
 8.1  0.3 3.2 ; 

�� 1��	 <10 �
 0 �
 8.2  0.1 3.3 3.8  

�� 2��	 <10 �
 0 �
 8.2  0.1 2.9 3.1  

�� 3��	 <10 �
 0 �
 8.2  0.1 3.4 3.6  

�� 4��	 <10 �
 0 �
 8.3  0.2 3.2 3.1  

;<��" �  
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3.   16S rRNA  

 

 

 
 

4.  
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4 �
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3 �
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2 �
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2 �
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�
4 �
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5.  

4   
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6.  

spp. 

Mycobacterium phlei 



7.  

 c: Class, o: Order, f: Family, g: Genus, s: Species 

  

Schlegelella  
EU335197_f 
Schlegelella_aquatica  
EU335197_o 
  
EU335197_g 
Xanthomonadales  
Vulcaniibacterium 
Vulcaniibacterium_thermophilum  
Xanthomonadaceae  
Rhodocyclales 
Rhodocyclaceae 
Azospira_restricta 
Azospira 

3 2   1    0    1    2    3    4 
LDA SCORE (log 10) 

Firmicutes  
Exiguobacteriaceae  

Bacilli  
_   
Bacillales  

Exiguobacterium  
Methylophilaceae  

Methylophilales  
  

LXTQ_g 
Clostridia 

Clostridiales  
Alphaproteobacteria  
Acidaminobacter_f  

Acidaminobacter  
AF255644_s 

Chlorobi 
Ignavibacteriae  

Ignavibacteriaceae  
Ignavibacteriales  

FM994916_s 
HM184931_g 

Sphingobacteriia  
Chitinophagaceae  

Sphingobacteriales  
Spirochaetes 
Spirochaetia  
JN713562_g 
JN713562_s 

  
DQ413083_f 

  
Opitutales 

Verrucomicrobia 
Opitutaceae 

AB240308_s 
Leprospiraceae 

  
Fusibacter 

Leptonerna_illini  
Opitutae 
Opitutus 

Leptonema 
  

Leptospirales 
  
  
  
  

AY945866_s 
EF648021_f 

OPB56_c 
OPB56_o 

DQ836748_s 
DQ836748_g 

  
Melioribacter 

  
  

Hydrogenophaga  
Hydrogenophaga_bisanensis  

Flavobacterium_aquaticum  
Flavobacterium 

AY957890_g 
Methanomicrobia  

Methanosarcinales  
Methanoperedens 

Methanoperedenaceae 
FJ902710_s 

AY957890_s 
JN472376_g 
JN472376_f 

AF068794_o 
AF068794_c 
JN472376_s 




