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Ten denitrifying bacteria, which were identified as Pseudomonas sp., were isolated from Winogradsky columns. The most
effective denitrifying bacterium was named as Pseudomonas CW4, which was cultivated at anoxic condition. The optimal
growth temperature and pH were 30C and 6-8, respectively. The effects of carbon concentration and agitator speed on the
rate of denitrification were very low. 100% of NOs-N was removed after 15 hrs when initial concentration of NOs-N was 142.5

mg/L.
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colimng ©]83}4ch19). £ 4¥S 3 AzHE Winogradsky
column& 2730} 50 mmo)x EojE 200 mmojth Yo A
200 g BER FEE 30 g, BMdE 5 g BNdE 5 RS
TY3A EF5IA columne] F7HA AY W, 10749 2zt
7] T2 i AFHH NEEL 0TAA AL A7d F,
Zdd] 100 mLE AY ¥i vy 392 F4E€ ol 100
d T sANFEGT. AR AFH Fae DAY FATH A
FAHYAT ERAERY 4oz &¥x), Yoigt FHe &
A T AT EXHY A& 7 AFoNeH, o] A7
£ Winogradsky columne] H£3ld 100¥ F¢F =3} kst =
Z7ke] columno A H& gFEEE AFHstd FE wgstAn
Gkl AE FE3 colonyZ A wiA|ol| wUdsld A
5o $4 #F5E oA Fuudsie wEE AL AR #
2 5 B Ao Algsian. el #FE 20% glycerol
H7K 10T W Badle AHEsd

ALSHIX] W Hi by

o7 &8 WAZE @247 718 A0, 21)9) 3 1L5%(w/v)
g A71e By aAuiRlE AMEEgtHTable 1). Su)=|olA
A€ colony F -F3F colonyE 1 #jgo]¥ FH3lo] tha] o
A iAo HEI A Mg ZE AP FAA 24
oA 5405 shaking incubator?] 2%+ 30T, IWHELE
200 rpm, iAW pHE 688 #A3%Th of FHF-L 2w uh
Bt o8 o35 Redich 29 o5y 2xd g
Ao Ao &EE 20, 30, 40TE 2A3te] A3
a0, %k wiA|e] pHE 68, WHHEEE 200 pmo.E A3l
Ao AR AR F5 WsE Agsigth x7) pHel
w2 gge oxe WwHHELE 307, 200 pmo R Zzt 113§
i, 0.1 N NaOHS$} 0.1 N HoSOZ A3t 27) pHE 5, 6, 7, 8,
92 23l APt k&) fE gL AWNEEE 0,
100, 200 rpm ZA3}3, &5} pHE 27} 30T, 682 TAEY
o A Hh FEd wE ge wixuie KNO; FEE
7159 mg/L, 142.5 mg/L, 3494 mglLZ Z7 A L5 30T,
pH 68, WHEEE 200 pmo 2 o] A3} vlRTo g
gagd] e go2 WA sodium cirate FEE 0 g, 4
gL, 85 gL, 12 gL 747} 2Asy &%, pH, ZutEss 74zt
30, 6.8, 200 ipmo 2 TAFI] a4},

A HHH
TroH
22 SA> WA U A0 249 FE st S5
O A e AL 49 ARy FRdves
Table 1. Giltay media composition for isolation of Pseudomonas CW4.
Medium A Medium B
Sodium citrate 85¢g
KNGO, 10 g MgSO;, - TH0 10g
aspargine 10 g FeCl; - 6H;0O 005 g
1%(w/v) "BIB solution 5 mL | KH:POs 10g
distilled water 500 mL | CaCl: -2H0 02¢
distilled water 500 mL

Using after mixing medium A with medium B(pH 7.0~7.2)
* BTB solution : dissolve Brom Thymol 1g in 95%(v/v) alcohol 100 mL
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=A8931(22), nlAE9 AA-E optical density(ODgso) 2 =48}
4k o] u) A3l 717):= UV-spectrophotometer(Shimadzu UV-
160, Japan)E A}-8-3}SAT}.

%0 53

#%9) 9u2, 4204 3 AAFA 54 PR Pakglon,
2ol §HE 4185 7(TEM, HITACHI H-600)8 o] &3]
sl 2 79 542 Bergey’s manual of systematic bac-
teriologyl] 5o ™, Methods in microbiology % Laboratory
manual of general bacteriologyol] 3} A& 3}Th23, 24).

EERE 22| S3 ¥ °9E5 o

107849 MEE RA R FHE st 42 53 359
Z& Winogradsky column No. 2, 4, 99|2it} No. 2+ th+4
AZd H4A2H A A BE2F #FE Pseudomonas CF4
E, No. 4= g739A BEuAg)d Z7)zdAa &d aF=2
Pseudomonas BN4Z, No. 9= Y& =4} FH Aspd<roA
w8 ¥ @FTE Pseudomonas CW4Z 3¢tk 7k d5+8 53
§ A3t BF Pseudomonas$:o) .07 E{38HE 54L& Table 29
RS

Zt #59 gd5S vwslr] $)she] shaking incubator 2%

=

Table 2. Biochemical and physiological characteristics of Pseudomonas.

. Pseudomonas  Pseudomonas  Pseudomonas
characteristics

CF4 Cw4 BN4

Gram strain - -
Cell form Rod Rod Rod
Hydrolysis of

Gelatin R ¥ R

Starch + R -
Utilization of

Glucose + + +

Arginine + + R

Ethanol + + +

Citrate + + +

L-Valine + + +
Growth at

4T - + +

20C + + n

30C + + +

40T + + -
Denitrification + + +
Oxidase Reaction + + +
Catalase Reaction + + +
No. of flagella 1 1 1

Need at least 12-15%
NaCl for growth

Requirement for growth
factors

+ 1 positive - : negative
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Figure 1. Denitrification and growth of Pseudomonas BN4, CF4, CW4.
(Initial pH 6.8, Temp. 30T, 200 rpm) Closed symbol : NO;-N Conc.,
Open symbol : Abs. at 660 nm
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Figure 2. Effect of temperature on denitrification and growth of
Pseudomonas CW4. (Initial pH 6.8, 200 rpm) Closed symbol : NOs-N
Conc., Open symbo} : Abs. at 660 nm
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Figure 3. Effect of initial pH on denitrification and growth of
Pseudomonas CW4. (Temp. 307, 200 rpm) Closed symbol : NOs:N
Conc., Open symbol : Abs. at 660 nm
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Figure 4. Effect of shaking speed on denitrification and growth of
Pseudomonas CW4. (Initial pH 6.8, Temp. 30TC) Closed symbol : NO»-N

Conc., Open symbol : Abs. at 660 nm
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Figure 5. Effect of initial nitrate concentration on denitrification and
growth of Pseudomonas CW4. (Initial pH 6.8, Temp. 307, 200 rpm)
Closed symbol : NOs-N Conc., Open symbol : Abs. at 660 nm
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Figure 6. Effect of initial carbon concentration on denitrification and

growth of Pseudomonas CW4. (Initial pH 6.8, Temp. 30°C, 200 rpm)
Closed symbol : NO3-N Conc., Open symbol : Abs. at 660 nm
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