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1!"#$%&
. DHS (Down-flow Hanging Sponge) WXY, Z[>\

]^_`abcPdefghijklmnoWXpq

r. sWXYtuvwxjyze{|_`wgh} , 

~kZ[�_��`a���R�Spq�, ����

�f��w�mno���b_`a����agr. 

��p��`h67���, sWXe UASB (Up-flow 

Anaerobic Sludge Blanket) ����no_`afgr�

_p, ~kZ[�_� ¡�¢£¤¥¦P§¨¦©ª�

e«¬�_®¯°�w±agr. ²h³s67´RS

�Y³OPQ��mnoµ� DHS¶¦·¸Se'¹`, 

º»��¼·½¾¿RwÀÁ��p�ÂÃÄeÅ±a

gr 1)
. ��, sWX�Æ�hnok�Y�ÂÃÄ�Ç

gaÈ«��, É����p�sÊvw�f (�ËÌ

ÍÎRp��f) ÏÐ��agr. s67pY, OP

Q�ÑÒ��h�ÂËÌ DHS¶¦·¸S�/¤$vn

oÓ¿¨ÔÕe®¯°�¬r�_e�v�, �ÂËÌ

DHS ¶¦·¸S�>\Z[�Ö/¤×ØÙ¹e 16S 

rRNAÚÛÜ·�SPÝÞ�ß�®¯°�`h.  

2!'()*&
2.1& '+,- DHS./012&

. s67pàf`h DHS ¶¦·¸S�á|â_ DHS

]^eâ 1 �«¬. s DHS¶¦·¸SY³OPQ¥¿

RãSRä�mnoµ��ÑÒ��aÇ�, DHS åæ

&Yçè 5.5 m, I� 5.31 m, ¢éêë 126 m
3�ìíî

ïP·¶Sðñp�&�YòóôÑÒ��agr. 

DHS åæ&YI�õö 6 �pÙ÷��aÇ�, øù�

úû�eüaaý 3þÿî (G3) _ý 6þÿî (G6) �

DHS bcPd]^!"#$%&��agr. '(�

mnoµ�UASBnom�)&eDHS¶¦·¸S�*

+�,, nom- 1000m
3
/d (bcPdêë./� HRT 1

01) p23Å4�agr5º6²p�23 4687

89`aÇ�, 23:;°¯�s¶¦·¸S�<=

BOD ©ª>Y 95%p, <=¦P§¨¦©ª>Y 82%p

q±h5DHS¶¦·¸S�23ÀÁ_ DHS*+m�m

?@keAB�«¬5 

2.2& DHS345678.79&

. DHS >\Z[Y, ¶¦·¸S�C�� ()��)°¯

C�� (D��)²p�bcPd]^eEF`, ��¯

�bcPd°¯GF`hZ[eàf`h5HP�¶P

´Y G3 î]^¥G6 î]^I�J��$ga, 23:

; 118 7� (KL) _ 2277� (ML) � 2 N�"Oa

Å±h.  

2.3& 0:27;<&

. DHS ¶¦·¸SI�õöPQRS�ßrÖ/¤×Ø

Ù¹�TUeVWrh}³)��, X��, Y���

G3î¥G6î]^Z[Ï 12HP�R�ÃZ�$ga·

�SPÝÞeÅ±h. Z[°¯� DNA [\Y³ISOIL 

for Beads Beating]¨^cP¥dSP_efgaÅ±h5

PCR �Y³`·½¶¦� 16S rRNA ÚÛÜ�@avw

Eub338mixfbUniv1500r�¼OcS�^ðefg, åæ 

 

 

 

Ãd�Y AmpliTaq Gold® PCR Master Mix (Applied 

biosystems)efgh 2_5PCRåæYef�.ggaÅ±

h 2_5hi�,h PCRj¤e MinElute PCR Purification 

Kit (Qiagen)efgakñ`h�, TOPO TA Cloning Kit 

for Sequencing (Invitrogen)efga·�S¨P´eÅ±

h512 lm�Z[�n`, `·½¶¦ 100 ·�SP 

¡eEF`³·�SP¼Oo¼¶ez÷³pSqPb

�¼OcS� Univ907refga³r·�SP� 500 s

.tu�ÚÛÜvweÝx`h5y¯�hÚÛÜvw

zfY{|ÝÞ}~ð ARBefga³��l���e

Å±h5 

 
â 1. DHS¶¦·¸S�á|â_Z[>\]^ 

 

A 1. DHS¶¦·¸S�23ÀÁ_ DHS*+m@k 

 
 

 TS�SQ. �mno, Down-flow Hanging Sponge (DHS)³Ö/¤×ØÙ¹ÝÞ.

���. ��ä��������6-6-06. !"#$%$&'()*+,%$-. +,>�%$67�. .
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3.1& ?0@./ABCDE5FG%HIJK&
. 12 lm�Z[�n`, `·½¶¦ 100 ·�SP ¡

eI�J��HP�R�$gaÝÞ`h]â 25sB

�pY 10 HP�R�$gaf�_. âø�HP�R�

Y³¶¦·¸S�C��])��_°¯EF`h G3î

]^e�G3-1�_«¬5�Ä���³DHSZ[°¯Y³

LÍÎRp����r��w·�SP����\�

�h. RS�ßr��e`hµ�, ML�Z[ÃZY

KL_��`a��k���, !- proteobacteria , "- 

proteobacteria , #- proteobacteria , BacteroidetesL, 

Firmicutes L�¡¬r·�SP��vIg¢¡p�

\��h. )õ, KL�Z[ÃZYML_��`a�

�k�£`�, #- proteobacteria , FirmicutesL�¡¬

r·�SPÆ¤v��\��h5DHS ¶¦·¸S�

I�õöp��e`hµ�, no¥¦�$�a#- 

proteobacteria �¡¬r·�SP��\¢¡§¨`, 

)õp!- proteobacteria , BacteroidetesL�¡¬r·

�SP��\¢¡h©¬rªöy¯�h. ¦P§

¨¦«U�¬¬r Nitrosomonas, Nitrosococcus���

w·�SPY®>\Z[�C��])��_°¯�\

��aÇ�, ¯°««U�¬¬r Nitrospirae L�¡

¬r·�SPY, G3 î]^�>\Z[�a°¯�\�

�h. ²hbcPd]^±p��`hµ�³Ö/¤ï²

³¨½¾�´gYt_µu¶¯�w°±h.  

3.2 ~·O�¸O�p�"m�ßr��  

. ~·O�¸O�_YÚÛÜvw�¸O��ß±a/

¤×e"m¥��¬rá¸pqr5ÚÛÜvw�¹�

k 97º»��È�e�)�~·O�¸O�_`a"m

`h_�¼]A 2_³s�Ä�Z[ÃZ°¯�\��h

~·O�¸O���Y 25-73 ~·O�¸O�pq±h5

Chao1 ½ ACE�ßr|ÏÝÞeÅ±h��³�\��

r��~·O�¸O��Y 71-327 ~·O�¸O�pq

�³RS¥I�õö�ß±a#¾w¿/Àh5ÝÞ

`h·�SP�Z[��Á6¬r�a�~·O�¸

O�eu��¯gÂÃp¾agr�°e«¬ Coverage

eÄ\`h��³KLZ[ÃZY�a�~·O�¸O

�� 7-8ÅeÂÃ`agh��n`a³MLZ[ÃZY

!"»�Æ�\�~·O�¸O�q±h5²h³l

�=Jke«¬ Evenness index °¯³KLZ[ÃZY

@��~·O�¸O�Æ¤`aÁ6`³MLZ[Ã

ZY��w~·O�¸O�=J�Á6`agrÇ 

 

 

"°±h5�\��h~·O�¸O��øpÈ

Pseudomonas¡��\¢¡@�I�³I�Å�KL

Z[ÃZpIgÇ°¯³KL DHS¶¦·¸S�lmn

oÓ¿¨ÔÕ�Çga Pseudomonas ¡È|wÉÅe

]±agr��k«Ê��h5 

4!LM$MNO5PQ&
. �ÂËÌ DHS ¶¦·¸S�Ö/¤×ØÙ¹e³R

S¥¶¦·¸SI�õö¥]^�lm±�®¯°�`

h. É�Y DHS ¶¦·¸S�.Ëõö�ÇOrm?�

�~·OR_���eÅg, s DHS ¶¦·¸S�/¤

$vÖ/¤noÓ¿¨ÔÕe®¯°�¬r.  

 

 
â 2. Z[�Ö/¤�L�ßr"m_ G3³G6î 

bcPd]^r��ÇOr�\¢¡ 

 

ÌÍ 

. s67Y³JST -$WXÎÏVÐÑ�ÒÓeÔOh5

���Õ`aÖÌ`²¬5 

 

×ØÙÚ 

1) #=>¯, UE$*ÛÙØ G, vol. 64, p187-195 

2) =>?¯, UE$*ÛÙØ G, vol. 66, p56-64 
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