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Abstract

The structural components of microorganism are quite related to the toxin and environmental conditions. The vegetative and
dormant cells are quite affected by the physical and chemical environments to survive and they will be dormant when they are
in the extreme environment. The mechanism to activate the microorganisms however, is not well defined yet in the area of activation
state and sporulation state through the analysis of EPS. Other than that even the main mechanism of prior to acquisition of
analysis values is not well understood. Therefore, what kind of specific environment to affect the activation and sporulation will
be discussed through the analysis of the extracellular polymeric substances(EPS). EPS are a high molecular weight mixture of
polymers presenting both outside of cells and interior of microbial aggregates. They are a major complex materials in microbial
aggregation for sustaining them together in a three dimensional matrix. Three commonly used extraction methods were applied
to this study their effectiveness and gquantification in extracting EPS from several Baci/lus microorganisms and activated sludge.
Three extraction methods used for this study are regular centrifugation with formaldehyde (RCF), Steaming, and EDTA extraction.
The results of EPS contents such as the quantitative proteins, carbohydrates and the ratio of protein versus carbohydrate from
the several species with the several specific methods showed in this research. This study aims to get comparable results of the
quantitative production of EPS and the effectiveness of sedimentation for Bac//lus microorganisms and activated sludge from
several wastewater treatment plans. The results revealed that the protein amount extracted was the highest by the Steaming method
of three extraction methods before sporulation and the carbohydrate amount extracted was the highest by the RCA method of
three extraction methods after sporulation. The higher amount of protein compared with carbohydrate from Bacillus microorganisms
affected higher sedimentation efficiency, however it could not be found the relation between the EPS production and sedimentation

efficiency for the activated sludge.
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1. M & 9] T} HAshd pHE 53t vl B A fallst &
714ko] 314 = ]"gEJ HMEA AYAakee ghasict JE
A Q) A= (EPS) 2 AL A} A9]ol ] 2 HRT7} 2780 714k S35 o] pHi 3743k
= =0y Aol Hiks] w2 E41), ol Ed& oju w|AYE2] HANEZ Arkege St & HAEAL
& A ZF Wk oA Fae A1 AR HRTS] ®is}oll 7H44 36:3 =t} o]9} o] HRTE
3o 2Jsle] At (Sheng, et al, 2010). EPS &2 AL HAEH AFES AT 71k w2 £
v g EE3etd Al wet ol 7] S 7IAE 3ol &A1 A °ﬂ QGee vzt ®Rusisich
o), 53] nAE T, xds) 5, Fd 9 ggee] gk (Al Halbouni et al, 2008). 714 % @Ag $st 77
< ]

%‘E}(ngender et al, 1999). EPS &% tj3t ¢ g o7 2ol LA H7FAdol B EPSe] £4)
|

A =
T A=A slrA gl thgk olslie} 7 ykge] o Oﬂ JEs 0] SVI, &5 SS%EQ] e
Q48] HA 215 @7@0]*— Qap7] witell A== A kol Barskgiok(Rbe 18], 2006).
T7F X3 Q). EPS B4 wiA grslE ey L A5 Bacillusg ©l&3to] Aejst= 3743 &4
DNAE 35=d], o] 8452 A% H7h= 204 ZelAE o]&st] AHEske ¥ WA= EPS(
of wp} M= v A Hol7] witel A= Blushs A Extracellur Polymeric Substances) =%Ql protein,
o] mj-¢- ojFt}. M AYEL] EPS B¥= 2T dlojA = carbohydrate®] A= vlw, AYJH EPSEH] st
& &n]7d (CLSM; confocal laser scanning microscopy) protein/carbohydrate®] H|&S WrEZ¥HE FEA3511,
S o]gsto] #EE 4= 9ltk(de Beer, D. er al, 1996). Bacillus "AES o83 3799 & gl
wAE AL EPS =49 #1H el disiA @714 o] Z&& vuwsh] fJgolck
vAET 57173 njdEelE tha 2pol7t Qv EPS =34
o AEY pRe] Q3 24w AV wAES A 2, AEME Y WY
2ol TR wsh 3714 rAER] SdEAE Al
QFE Soll FE FEsI o] & Qlato] A mdEY & 2.1 AlgukH
AEeA e S GRS nA7] Wil AE v diE Bacillus v128E2] A4s vlofF 21 U WS 3] S8l
R 4= Qlth(Sheng et al, 2010). kTt o2} 4k ol8] £31-& stk Bacillus WAES NAui=] ALe)
A & 1l 1Ay 9D TFE ek H5A oA A2unts F3l 2441750t v]AES wikslel AL
2l 374N Bacillus "18E5 o1&t A A x“qﬁf i) wAES 47] flste] wEheks 3AHA] 0}
EPSe] A& 3te] Aol visid a7k e Atk B Aol U, J £8A cakeE AAEIARZ
th. @4 EYARY Bacilus W/E2] EPS £39 4 el Bacillus P)3E-S Wkt o™ Bacillus 7)4E2) S48k
EeA9] A 7o) Srveke A 7= EPS £ B3] the] EPS B3 1 B v AYE2 optical
of &1 A=) A<l Aol Sty BHEh density 54 Al 3T 9IS v|X= £3A] caked)
(71%§ 2004). 18y A& A N dislideE Svist ErEs Qo7 Adl vAAEE w3 wiFAIZTE. Bacillus
EPSE 4738t AAIE Ho|Aqk EPSE &84 e 24 u| AE-S eghijoksly] 98t ubH o2 n|AlE &)X cake
=Nl °§f§> u)x]#] k0 (Goodwin, 1985), EPS9} & S 3gEFTH/A00mL(BAMA+F71g95) o ¥

A 273 Aolell s dAZY EABHA Fe=vhal 5k Bacillus "4E2] $33 913 80~85°CellA] 303 <t
t}(Chao and keinath, 1979). & Aol EPS] o stirring® ¥ shaking incubatorollA] TS HHOkZﬂﬁL =
W & A AT WAE EE QAN EPSe] AR gato] 12} wjeksldt) 14} Hijeko] Bk B 13} wjokol
of whe} &e]# FAAo] et B gl A u)Ay 50mLS N wix|ol] War 13} vkt e el A 23}

= 7leE walishs 2Pl 2] 713k Al FE SHATE AGEA 23} Fahi e 50mLE A
Frlel Aelede Zuldith vdES o] 24 falst A 500mLel Wi 22 vk 231 0% 32F w3l
g7 910l gt ol o] gl Aol mek Al ARSI

Fohs A= Stk # o] 249 wg vidE &Y

G A= Aelells =24 WAV SAR 5, A 22 EPS F&H

A=Al ool U A e Y3 v 2 EPSZ 220 ZZub o] whe} Za)4, slah4 uh 1
Astenh, F-ab7k 4 d A9 HRT7F 2h4shd &5 (9 237 T 72 Was up o 8 TR Za) el uhy
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Fig. 1. The productive variation of protein and carbohydrate on the time basis.
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Fig. 2. Comparable results of EPS for Bacillus sp. before and after sporulation by three extraction methods.
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Fig. 4. EPS production and ratio of protein versus carbohydrate in K city wastewater treatment plant.
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Table 1. EPS production and the ratio of protein versus carbohydrate for two wastewater treatment plants using activated sludge
G wastewater treatment plant C wastewater treatment palnt
Reactor
protein carbohydrate P/C ratio protein carbohydrate P/C ratio
Anaerobic Reactor 0.0583 0.0582 1.00 0.0479 0.00158
Anoxic Reactor 0.0787 0.0787 1.00 0.0429 0.00207
Aerobic Reactor 0.0734 0.0737 0.99 0.0428 0.00260

0.0601 0.0609 0.98 0.0302 0.00173

Sedimentation Tank
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