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The Isolation and Identification of Valuable Bacteria for
Removal of Nitrogen and Phosphate in Municipal Waste Water
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ABSTRACT

Bacterial strains which have excellent removal capacity of phosphate or reduction capacity
of NO; were isolated from waste water. Among isolated strains, WR8 and WR1 strains were
showed good efficiency in removal of phosphate and reduction of NOj3, respectively. When each
strain was cultivated in waste water, WR8 strain removed about 85% of phosphate and WR1
strain reduced about 85% of NO; -N. By the result of investigation of morphological and
physiological characteristics, WR8 was identified as Aeromonas hydrophila and WR1 as Kleb-

stella pneumoniae.
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Table 1. Morphological and biochemical characteristics of WR 1 and WR 8

Strains

Parameters
WR1 WRS8

Colony form round, convex round, convex
Cell arrangement single, pair single, pair
Shape rod rod
Gram stain - -
Motility - +

VP test +
Gelatin liquefaction -
Nitrate reduction +
Oxidase test -
ONPG test +
Arginine dihydrolase -
Lysine decarboxylase +
Ornitine decarboxylase - -

+ + o+ o+ o+

Citrate utilization + -
H,S production - -
Urease test + -
Tryptophane deaminase - -
Indole production - +
Gas from glucose +
Carbohydrate utilization
Glucose
Mannitol
Inositol
Sorbitol
Rhamnose
Sucrose
Melibiose
Amygdalin
Arabinose

+ 4+ + o+ o+ o+ o+ o+
+
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o} £43 FdFd S Ao Rl WRS8el Bacillus cereusol] w)#l ©] ©-e T 7]q) 4be =
stelem, wjefz7)ol orthophosphate, 4F 7}&A F7]al AbF§A, AF 284 7))
THAS A2 AT S dFFASATIL 6417 o) Fe A 124 7R = FHA
= @4 e (Fig. 2), F7104 S M2 oA QA A YA 7)o &
Table 2. Environmental factors of waste water experimented in this study
. Season
Characters
Spring Summer Fall Winter
Temperature (°C) 12.0 19.0 13.5 9.0
pH 7.50 7.99 7.68 7.29
BDD (mg/L) 48.52 44.59 38.06 48.84
SS (my/l.) 56.8 70.0 12.8 13.6
Organic C (mg/L) 1.4312 2.7602 2.0259 1.8299
NH; - N (mg/L) 9.5563 6.4934 15.7819 9.9501
NO;-N (mg/l) 2.3291 2.5475 3.1618 1.4485
NO; =N {ug/l) 82.4472 486.7753 1354.7956 44.4830
PO (mg/l,) 1.2907 1.9101 1.9509 1.9338

GNP 1:8.36:0.90 1:3.45:0.69 1:6.71:0.64 1:6.25:1.06
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Fig. 1. Relative capacity in removal of phosphate  Fig. 2. Changes in amount of phosphate compounds

compounds in waste water. during the growth of Bucillus cereus (a) and
[O——0; of Bacillus cercus, A—-A; of WRS(b) in waste water.
WN3, O——0: of WRSE] |O~—03; ortho-phosphate,

O——0; acid-soluble polyphosphate

A——A; acid-insoluble polyphosphate]

o) vhebita] ¢kgk ot 6417F wiekA| 7|8 Al Ee| = Aol A A vehia dSE
& 4 A (Fig. 3), wiHruleld A4isde] zaiyo] 713 Heoid 52+ WRIo]
gEges Ad=Egdsd, o i e AR FEEF wiFAY] 12477 2k85% A =9
ol $- E FEOZ7A #AAY 5 A (Fig. 4),

e FF (WRL, WRB)E EAsl7] 918 A& A3 Table 1o el o, 2971
2] EAEE Kreig and Halt (1984) o} wjws] 2kg& o) WRI1S Klebsielln prneumoniae,
WRS8L Acromonas hydrophila® B3 = Ak, Aeromonas sp.v HATWH &3 sl
Fele] glAtd-S AAY T a¥E Bio-P bacteria® Ew¥® w2t (Comeau et al.,

RLA

1986),

Fig. 3. Electron microscope photographs of WRE showing the formation of polyphosphate granules.

a; phosphate-starved cell, b; WRS8 cell cultivated for 6 hours in waste water. -
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Fig. 4. Changes in amount of NO;-N (O——0), NO;-N (O0——0), NH{-N (A—A) during the

growth of WRIQ) and Pscudomonas acruginosa (b) in waste water.
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viehyt AAE Bl AAaks]at ofaabede] glolAl WAl sfEifole] oko] Frhaled=dl
WRI12l A% oF 45% HAXE Pseudomonas aerugznosa°l A ¥ 30% 7V Fhstdd o,
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