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T BEREREUR - S35 e EIEIEY Edwardsiella tarda & E SR /K BI85 EVIIRIR
Fhoy B Nitrobacter sp. B3 Nitrosomonas sp. BZRHREIHEE =R » HARBEHRD
FIES 1.79 ~ 0.04 }<0.02 » fA/MRIERTESRUK R HiR g — R A aIEEC - LA TR
TEEREIRIETh E tarda KEZAR > BHE/KEELIS0 mg/l chloramphenicol B8 24 /)N
RHEFEAEER L tarda BIBESHIEA T 84.7%K 91.5% : B—J51H  £YEIKLLI140
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mg/l EOKFW 240K > KT EAEEEK E tarda B SHNRAD T 91.0% K
96.4% - MAE Lt BRI - @SERRZICBERIRR T ZHE -

RRsEE & HIEA > WA

LSRR BEIERM T &-A R S EEEE A
KPR EEEE  RASHEEMERENERTE
HREAYELSE  HEBRITCY - —RAEmEE
IKFME T A ERE- A A IR E R -
A RS TR — RS HEEERE
B — (@& S A AR S BRIR » MG FE HIE RS
el > FERIERE KA AE B IR - Bk &-
BT RS RE S AR AR B#
WTREREE- & - BIER AR BB RRE EYIRIK
AR Rt Bl AR -

AT E IR ER K B T R Y B th =
ST M RIERIBATE - ERERAE S DI A
FITAFGEECT  ME PR EEORBIERA BT O
ARz 4% WATIFHTAERRMGKT » SREEEERNTA
B IR A% - Mg EE DY
Bligai kY - FUBGRIRIIIAER  METR
FERIRE - e RICAEYIRIR PRI -
AR E AR AR > MM kB b 8- F U EE
TRR- IR B IA B T - ARIESpotte YU FEHE
Hi o EVRIR Z AL R R 32 BRI AT S Sy kB
fo - EABE M E R R R SR ATE AR

RERE, BREZ (1997) RIFSRERM T £ WERZ FIEEW
AIFIEEST. AKEERTSE, 5(1): 51-60.
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ST BRI AT B P & IR, - SR
Kt KSR NERFEREEN - (BEREN
Rl A EERMERSAER - HEWR -k
FA-ARRERSMERAES HRRE—RAAE
% - MR EH S F LB FREEC KB
{HAEEIMESF Y - SRS TR
5k 2 EEER . Bl BRI EE £
SELEY OB A I P pHAE S FE BT R 5 e G B (Clitric
acid cycle) BYHRTEY) - MARLATE S H TS ARk
B AR A RS R AR - R HAEaM
KERFEMRREEME - DUEHIRSIRIE - DA
BERIEERI T AR i a2 e B
B (Chemolithotrophic bacteria) » PACO,BR M 5
kIR - DUBEER AL RIRIETEER (Pentose phosphate cycle)
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A F e e A = A AR A Al R K E A IR B
Edwardsiella tarda""#URIRAE )] » FRHRILSABRHS AR
BEBUK IR MR E R R R RS RS
o W——FELAA ) T R B R B R A R PR AR
RBCRRIE oK~ AR R A R
BB BRI ES - IR A IR R
AR IR Y o B AT -

MERTE
— ~ [REHER KT

AEELL 60X 30X 30 cm HYIFIE K RFEEEEE
TEER/KRAR - KIRFEE FIRTI S5 A7 0% BB I
W - BLUREZEAKE RIS B - FiLFEA
SOAFHEEIREEE (121°C » 15 min) JEEIE 2K
(pH 6.8+0.3 > BE27+5 mg/l as CaCO;) » /KIBH EE
LAT8 Imint P B EEEHERE - JisS EERtis=aiE
g7 (40X 10X 2 cmiY IS 1ETEAR) % EEER
FH - THS TR - SRR g isR

= BB

(=) ~ LM

RGBS T F A AS AR - (RIRIEWatsonE A7
Aty 71k - B BEEKE SRR EGBRE R
R EEE LR RIS E R BT - 0
B BQTHEERLAE (RIS B » ) BRI
# Nitrosomonas spp. BY & & 1k #ll & 18 JE 35 8 &
(Ammonia-oxidizing bacterial enrichment medium) :
PRI AFHokREmMm 1.0 g (NH),50, > 0.5 g
K,HPO, > 2.0 g NaCl > 0.2 g Mg50,7H,0 - 0.05 g
FeSO,7H,0 » 6.0 g CaCO, ; K # MR &
Nitrobacter spp. F 5 T B & {4 fl B 18 Bl 1% 12
(Nitrite-oxidizing bacterial enrichment medium) @ 4
1 AFRgkd g 2.0 g NaNO, » 0.5 g NaCl -
0.05 g MgSO,7H,0 0.15 g CaCO, » 0.05 mg (NH,);

Mo,0,,4H,0 > 0.15 mg FeSO,7H,0 -

(=)~ KERFHE

A B i BB BB ERY Edwardsiella tarda
BRFHEEE"  BRIEREE B EREET R ses
WLy (Culture Collection and Research Center,
CCRC) » EitkARa%E CCRC 10670 -

R X S AV s e

Y bt AB R A/ N N S B IR AR 20 #] &Y 50
NFKIGFET - FREA 25 AR EEIGTER B
B 25 ATFRRE A MBI IEEE B - iR E
WESEER F#i{bz Nitrosomonas sp. K Nitrobacter
sp. $R RS EeUIEEAARFRY 100 ml K 1000 mi
HVR RS B R FIGEIY 2 B - A Ltk
FERE - JKIGFEEA 116 BIRREIRH T 46 TR
o ITREWERE 0.2 pm BYETERDANGIE FTRERITS
g BEQTERME RN R - (R 26°C - E#iE
B /GE -

JGBBR B ERARI B S B ER AR AR
ThEEEERA - 1Y 50 AFFEZRAKSE 0.5 ml
Sk (W28 % » Nacalai Tesque Inc. Japan) @ {35
AR AIRERIR 2.7 my/l: SEEHERNL—%=
P < NGB R IEM - BfR—RK B AR
LA Spectroquant test kit K Spectrophotometer
SQ118 (Merck, Germany) g7k RS ~ SHAEEE K
TEERRHIR ATy, DA 4 YRR S TR - RIS
HIRFVEFRE IR RCR R S T ERE e -

VY ~ SFHHEIEAERE. tardad S FEE T LLE

i ## AOAC (Association of Official Analytical
Chemists) FF{&EERISUERTAREEFENE (phenol-
coefficient method) 29 » 2K LE R G 3T RIRH BT ORI
BEST - e R A R B BN EAE AR L — R UK
BAESEEMENER > % Sml REBFEE 24/
B Nitrosomonas sp. ~ Nitrobacter sp. J E. tarda
B 0.5 ml AS—AET » KHEEHES N
26°C ¥$# 5 K10 SEEE I AR EE h LUERER
(Loop transfer needle) FFEHEMEA S — H S @ HEE
EBREED  FREEEER BN HEE
BB RS TE  EAEE - LUEE 10 /58
FRIEH 5 HEET EABSEHHE R EERE
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BEREEBRRE  FE . &mH SRR IR L
T R di e SO TR U B BT 25 R R A SR AR Y
FURTRFFREL -

i~ GRS R R

TEBEER G AR LA 24 /NI ERANERE - E.
tarda~ Nitrobacter sp.} Nitrosomonas sp.43 5l DA B
A A EE K FIRE £ 3 X 108 CFU/mIBETE + &£ BL10 mi >
NINEAARE T HERREE R — R > 5]
£5 2800 mg/I~ 1400 mg/I~280 mg/I~140 mg/l-28 mg/!
B 14 mg/l- 24 /NFF - DABHEERISERIEIEA 55—
HE EEEaRnwisEd  FEss Es - #
E AR R R G s - TUEEE -

A~ FRBEE IR BT R B HI A AR RGP
JTE

REEAREREEREREN 5 R E
tarda CCRC10670 DL 14 4 ¥ £ 5 /K 34 %8 %
2.3+0.2x 10° CFU/m! BYEEWE > WiHY 50 AFF& s
TEBRKRMEEAESEA 20 m/ B8 - BESE
R FATE EH RS MR IEIR R AR - $HERIR
B AR RBHIBEEER KRN - ANE R R A
H T - RE T A 2B EEAKEELL 50 mg/l
chloramphenicol ZHa 24 /NEf » @R R - 5%
kiR 24 /NEE R A B B EIEKEBLL 50
mg/l chloramphenicol &3 24 /K > BIEFRHFE
B IbKERE 24 /NEE S BTN C BB RN
50 mg/l chloramphenicol &5 24 /NiF 5 BRHE T
DEWBEW ALl 50 mg/l chloramphenicol ZEix
24 /N o EBIERAKLL 140 mg/l NH,OH 2% 24
ZINE o PUREAS R R By 2 RS Ml 53 W 7 I AT

(—) -~ HRFEREE

AT K S FOEE R R A B . E. tardaE
B Ryl E 0 R #E Standard Method for The
Examination of Water and Wastewater P FiR IS
Fi &Mk (Spread plate method) « ZKBRER D HAREREL
thEMR/K 50 ml» DUEAERRER AT B ETI K
A A R (CFU/mD) ; SETR AAREER0 BISE e B
cm® K/NZ A » TRREE - 50 m! HEEER
Bk g L Vortex (Scientific Industries, Inc.) BIZUE
&5 ek STEBRENAHEAEKTMEE |

BEENTRIEM R EE AR (CFU/g) RoZ - Kl
M BEEERE R Tryptic soy agar (DU TSA B2
EHE, Difco) BEFEE > Ml E. tarda BERERIFH
Rimler-Shotts @& 274z B (D) T 1&fE R-S B28EE) o
() - HAEYRRZE

i B R % ¥ AR VIR R 2 R DU L R B 5
BE o LRIV BRI ATM 7 iE — k% - DufE 7 =R B
SCEB G2 RME K  EASTK AR 0.5
ml @K R WIERERENES 2.7 mg/l
fa— KBRS Bk RS, - RRAEER AR EE YR AL i
b DALEECA [F] R B O =08 AR IR R I (L 3R B 2

2L o

=

R
—  IREEE KA L B IEE

USRS R SR B AL R AN Table 1
BT BRI M S R AT 2 RIS I R
AT 0.5 mB kB EEITHIIAIIE £52.7220.08
mg/l» 7E 10 FPORHETIEE 0.1 mg/l BUF : THER
BATE A SIS B 0.6220.05 mg/l BRI L
2 G AT P T B R il LT 5556 5
RIHES] 3.85:0.18 mg/l » 12 4 FEAEHA (LAHE 2 G55
Bl e A A PTG SRR R » B2 10
FIEE] 0.01+0.01 mg/l : RMErHIAREI L BH 5 o)
1 0.12+0.08 mg/l EEEUEN > HELELE 5 KA
SR B2 0FIFIE4.58+0.50 me/l - SHIRALNE
FA 24 FLG 2 B IR S IAT AR 0.5 ml
SOk RE - TRR R BRI RS
2.78+0.04 ~ 0.00+0.00 }.0.08+0.04 mg/!l - {RIEIRH
W10 Rk EEE R -

G EHEEATERE. tarda HIFEEIETIHE#

FIREER 8% E. tarda (CCRC 10670) ~ Nitrobacter
sp. ¢ Nitrosomonas sp.BYF%BREESJU0 Table 2 ff
v 4 kB ¥ E tarda - Nitrobacter sp. K
Nitrosomonas sp.H)fm A RRERE (BIREE5/3E
MR ELIFEIEE 10 e Lt BRI EER
FERBIEEE) SBIES 1:200 - 1: 1255 1:200 &S
E. tarda + Nitrobacter sp.J Nitrosomonas sp. HIE =

FRAREBERIS A5 1:357 - 1:5 K< 1:3.57 (fif
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FE 28% ZHREEREKEE 10 S LK sp. K Nitrosomonas sp. 27 F & B R 85 7 5
F& Nitrosomonas sp.)> Bt @AYE E. tarda » Nitrobacter 1.79~0.04 K< 0.02 -

Table 1. Daily variation of ammonia, nitrite and nitrate concentration in aquaria for filtrant
with/without nitrifying bacteria inoculation.

Treatment of filtrant Days
1 3 5 7 10
Nitrifying bact. inoculated’
NH,* (mg/l) 2.7240.08 1.68+0.17 0.52+0.10 0.10+0.06 0.02+0.04
NO, (mg/}) 0.62+0.05 1.86+0.09 3.85+0.18 1.32+0.05 0.01+0.01
NO, (mg/i) 0.12+0.08 0.43+0.12 1.7740.23 2.93+0.51 4.58+0.50
None'
NH,* (mg/]) 2.78+0.04 2.77+0.05 2.7540.05 2.7340.05 2.7240.04
NO, (mg/]) 0.00+0.00 0.00+0.00 0.01+0.01 0.01+0.01 0.01+0.00
NO, (mg/]) 0.08+0.04 0.08+0.04 0.1040.06 0.1240.04 0.15+0.05
T N=12
' N=3
Table 2.  Results obtained in the phenol-coefficient method for testing bactericidal
effect of ammonia by Fdwardsiella tarda, Nitrobacter sp. and Nitrosomonas sp. (n=4).
Chemical Dilution E. tarda Nitrobacter sp. Nitrosomonas sp.
5 min/10 min 5 min/10 min 5 min/10 min
1:3.57 -/ -/- +/+
1:5.00 -/- +/- +/+
1:7.14 -/- +/+ +/+
1:179 -/- +/+ +/+
1:357 +/- +/+ +/+
1:714 +/+ +/+ +/+
1:50 -/- -/- -/-
1:100 -/- -/- -/-
1:125 -/- +/- -/-
1:200 +/- +/+ +/-
1:500 +/+ +/+ +/+
1:1000 +/+ +/+ +/+
Phenol coefficient of ammonia 1.79 0.04 <0.02

- = no growth; + = growth
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= IR ERE

NEIVREE 24 /NFEEREERIR U Table
3 F BIRESRS 280mg/l K 140 mg/l KFA]E
B A IE E. tarda M % %C Nitrobacter sp. k.
Nitrosomonas sp. HJZBIMERBE R - HFEBE
AR 2 R 2R R - A 140 mg/l
BV EE B R AR ERERK R AR =
Z—~ o

VY ~ LLUHFEAN A E R PR IR K R 5K
(—) HRIEENEZE
BERERMWIEE AR EIR R BRI R
B 1% 7K RS B TR DR HR A B B B (k40 Table 4 fit
e B G A ERIBEAKESGER S50 mg/
Chloramphenicol Z2i& 24 /NFf o fFER /KA
8K, E. tarda BES BT 87.3% K94.7%
TERIRE R ERITHE - TR KIERZ 24 /NEF > &
REM P AEFEB K E tarda HESBIEMT
709.5% ko 37.5% - mE TR B {EBIEAKREER G
¥R 50 mg/l Chloramphenicol ZE¥8 24 /N> §558
KPR EER E tarda B IR 81.0%
f 92.1% 5 TEEIE AR MEATERIEHE - ILKEFE 24
/N FERIBAM P RE AR R BUR E. tarda R R1E
T 2542.9% K 885.5% @i A C KBE2RH
LA 50 mg/l chloramphenicol ZE¥R 24 /)HF - 55

Table 3.

KA K E tarda BB I 82.3% K
93.9% > WM P REEE B K E tarda B E RIS R
VT 87.9% K 92.5% - BRI D LL 50 mg/
chloramphenicol ZREFE/KEE 24 /N > FHEAK
FREA R B E tarda BRI 84.7% K
91.5% » WIRAZKAILL 140 mg/l NH,OH &3 24
/N IR PR AR B R E. tarda BRI T
91.0% K 96.4% -

(Z) HEYERYEE

DU [ R SRR R R
Z1l Table 5 o - =0 A B0 B B3R
MEBERR AT E  [ERAMEE 4 REBAPHEE
R RIERD - B8 10 RIFFEF] 0.1 mg/l DITF 5 &2
THBERTIRRERIEEE 5 RES g - (HEEE 10 XEFIR
(2] 0.1 mg/l LU © MERREVIEE RS - 22565 10
KIEFASEE] 4 mg/l DAL LM b BRSO A 3
—E - g S C WAREE IR/ K R &R iai
& B 10 KIFKPREGIREHERE 2 mg/l LA
& THESRERIEEIRNESE 0.9 mg/l DL o MURAERITYE
FEHIHERY 1 mg/l BERERE A C HAYIEIREER
K HOEEIE R E KRGS - LT D RM
% 5 RPAZKFHEEIREIRIER - BT
WET AT A~ B B » HE 10 KIRRAT%
KPHEFIRERES] 0.1 mg/l UT  sRffEEH IR 24 L,
IFFERTA ISR - 7855 10 KIGREE 0.1 mg/l LA
T B HA YR REIR L I DIRE MR IE T -

The bactericidal effect of ammonia with different

concentration to E. tarda, Nitrobacter sp. and Nitrosomonas sp. after
bath administration for twenty-four hours (n=4).

Ammonia conc. E. tarda Nitrobacter sp.  Nitrosomonas sp.

(mg/l)

2800 +

1400 +

280 + +

140 + +

28 + + +

14 + + +

- = no growth; + = growth
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Table 4.  Mean of bacterial counts (figures inside parenthesis are standard deviations) in aquaria before and after
different treatments.

_ Totalviable count E. tarda Variation (%)
Treatment Before After Before After Total viable  E. tarda
count

A AT filtrant(CFU/g) 2.1(0.2)*1 1.7(0.2)*10' 4.8(0.3)* 10 6.6(0.5)* 10° +709.5% +37.5%
A, water(CFU/m/) 1.1{0.3)*1 1.4(0.1)*10°  1.6(0.2)*10* 8.5(0.5)*10* -87.3% -94.7%

B B, filtrant{CFU/g) 1.4(0.3)*1 3.7(0.3)*10" 6.9(0.4)*10° 6.8(0.3)*107 +2542.9%  +885.5%
B, water(CFU/mi) 6.3(0.6)*1 1.2(0.7)*10° 1.4(0.3)*10* 1.1(0.2)*10° -81.0% -92.1%

C G, Ailtrant{CFU/g) 1.4(0.4)*1 1.7(0.3)*10° 2.4(0.4)*107 1.8(0.2)*10° -87.9% -92.5%
C, water(CFU/m)) 3.0(0.4)*1 5.3(0.4)*10° 3.3(0.3)*10* 2.0(0.9)*10° -82.3% -93.9%

D D, filtrant{(CFU/g) 2.0(1.1)*1 1.8(0.3)*10°  6.7(0.7)*10% 2.4(0.5)*10° -91.0% -96.4%
D, water(CFU/m/) 5.8(0.8)*1 8.9(0.9*10° 9.4(0.5)*10° 8.0(0.6)*10" -84.7% -91.5%

A" 1 24 h drain; A, : 24 h bath of 50 mg/I chloramphenico
B, : 24 h stopping circulation; B, ' 24 h bath of 50 mg/! chloramphenico
C, 1 24 h bath of 50 mg/I chloramphenicol; C, : 24 h bath of 50 mg// chloramphenico
D, : 24 h bath of 50 mg/I chloramphenicol; D, : 24 h bath of 50 mg// chloramphenico

Table 5. Daily variation of ammonia, nitrite and nitrate concentration in
aquaria after different treatments (n=3).

Days

Treatment 1 3 5 7 10

=
NH (mg/) 2.7320.06 1904020 0.7740.06 0.27+0.06 0.00+0.00
NO, (mg/)  0.6620.04 (97,002 2.4840.10 1.03+0.06 0.03+0.01

NOy (mg/)  0.1140.01 50,020 2.3240.20 2.6140.16 4.62+0.30
B

NH (mg/l)  2.7020.10 4 70,030 0.72+0.08 0.10£0.00 0.00+0.00
NO, (mg/l  0.73+0.03 4 5,006 3.34+0.23 1.9140.80 0.04+0.01

NOy (mg/)  0.10+0.01 5,017 1.2140.18 2.0040.29 4.34+0.50
C

NH (mg/l)  2.7740.06 3 73,006 2.47+0.05 2.33+0.06 2.30+0.10
NO, (mg/l  0.2240.04 (50,003 0.3140.04 0.89+40.07 0.92+0.02

NO, (mg/l  0.004£0.00 (53,006 0.68+0.14 0.9040.16 0.89+0.03
D

NH,* (mg/l) 2.80+0.10 2.07+#0.15 1.23+0.11 0.47+£0.06 0.00+0.00

NO, (mg/  0.86x0.05 16,013 1.7840.12 1.25+0.07 0.03+0.00
NOy (mg/l)  0.37+0.12 131,008 1.99+40.36 2.39+0.37 4.52+0.36

*Treatment A, B, C, D refer to Table 4.
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Sl

AR A G BKBIER R R E R $1 402
MR RERYRE LTI » TEM I ZEYIR N W] R i
TG AR A ) R B R - HARRVETE T B R
A IR RH B AN R BRSNS R 4L T =
WA IR - (ESTEROKBIEM S - LEYIRRIERER
R AR - PEPRATRE R IRGE AR B ) & oK
BEURRERE - KIULHE AR ER T 2R EHIE FEES)
HEZREANEY SRR AE S A G e 5E
YRR R (AR - ISR ERIEL « 1]
i Collins S ORIHST » KEMD SR aF A8 HEE - DL
— AR H BN EER K AT - 40 Formalin
25 mg/liter - Malachite green 0.1 mg/liter » Copper
sulfate 1.0 mg/liter » Potassium permanganate 4
mg/liter Kz Sodium chloride 0.5% ¥4 ¥iEKRAYTE
3R MmEEE 2 » Methylene blue 5 mg/liter Hi
GHUEAEYIRAR - I ERELL - SR RER D EIA
HMEHEAHBAMEEERKEED W
Erythromycin 50 mg/liter’” >
mg/liter > Chloramphenicol 13.3  mg/liter™® >
Oxytetracycline 50 mg/liter"” ; BV BERMEH 4
BIREER R ER /)N - 21 Gentamycin
sulfate 5.3 mg/liter"® » {HEHPEIRIAE YRS RBER T
BEYECY  FURIRIE S Y v (s - T
AR o RREiRRY SRR —BIEERK
BIAMUR S 2 E AR R - BiEAENER
IEHERIRS - $HEFEA/ M « — 2 RBIPATEERK
R STHEMERTE KBS SRR CY - RS
IR MR BIRE BRI ST IR - — R B
MK, ABURREEZ R E T A) 55—
EBIEAMAMERF I KERE (A B B 5
I B EME S AREEENEYRKETRES
F o HIgMRCRIRAMERRIER, (40 Table 5) > TTiRES
A2 - BRI R RS BRIARITEA - R
AABRERE SRR - LA A IRER% - Bk
AR E tarda WES BT 87.3% K
94.7% » {HIRE R PV AR B E tarda EEIX
TEANT 709.5% K 37.5%-LUAE B @HEENE
FRAROTETS » BE/KERAIREA B £ tarda BES
BT 81.0% K 92.1%  (EBIR A HHIMEAER
Kk E tarda B BRI T 25429% XK
885.5% ° ] L BESR B I K B2 HRAORITER 32 B 4810 20

Neomycin 66.7

] EEMREN S OERTRE S EMYE - KE
R SRS B TR - EEH RS0 A HERIREN
AIEER T A KB HYERE A M ERORIER
MRAPE IR B - HARE A B BN IR R BB R R
SR BT Hop R DGR R PR (A L
KIFEEME B IR - — EREE - B
TREUKEER - BRI P EEENRIE G LR R
KES » BRI A RN BRI AT AE -

B ER IR RIEKE - S st = m Mt
(IR ETE/K RS RO R AR) FAEE™ ARG RS
B C HEERREINERCREH - IAGERAIRS
R REREREKENHERE K £ tarda EHT 5]
BT 87.9% K 92.5% » HIERM AR AR B
E. tarda BB FIRA T782.3% K 93.9% {HikELE
BRI B RE L E A ThAE & SR BB L 248 (AN
Table 5) » TEERAMFHEEM 10 RAGEHRETN
RERA 18% » Y/HETES —H H Ll L geEE
YRR - ORI Bower K Turner"?
LA Chloramphenicol 13.3 mg/l FHEZERETERM 7
K UK REE SR YRR 6.25 (&% > fad
TREREIME RS BT IR AHAY 0.38 & - b4} Klaver K
Matthews"? L 53 —fE a5 FH %€ Oxytetracycline 3
1TaA8e » HAERBURKHELL 12.5-75 mg/l NERE
HJ Oxytetracycline &5 7 K- & ¥HgfbEMES
A RIFERERHIFIVER » L 50 - 75 mg/l E8R & I R
iseRERE2F L - T 8.60 — 26.96 mg/l RIS
R 50% BIFLREE - FEAEVIBIK 18IS T
PR R AVA R BHOK » SR KE AR &
VH o ENMEERBOKEIRHYRE - EERAGN EHE
VE 5% B & A 5 B KRN B BOKE R R E R IR
> BRI R]FT -

A e &E S E tarda ~ Nitrobacter sp.
Nitrosomonas sp. HIR;ERESTEITLLEL - FEREERA
LAHE S EROM 2 MY £ tarda > ERERIARE
FHz=ZEA 40 % (40 Table 1) » #ERREE2AANWE
B > {2 Khan R Mishra" By# 25 7RHEH - (B E B
RMEEWEY HABERE A Staphlococcus
aureus + S. citreus - Pseudomonas aeruginosa -
Salmonella typhosa para A » S. typhosa para B -
Shigella dysentry » Escherichia coli » Proteus vulgaris
K Bacillus megaterium EiRFFIEHEREEZ %
WEHIHIRY I - W) R A A S E S E A 2 LR A
REy7ZR - i HERAH L FERASHUNMEY
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(211 M B S A A B 55) > EO R RIT SZ MR X
REE N EAETE - JEME— S ASBR 08 B8
BOKBIERMERAt—F " ZRERRDTGE ) - BNEGEK
BRI S P I B ol S U BB - TTTEER RAf R
L4140 mg/I NH,OH 33 24 /)NEF - TEREEHIEER K R

M ERRIRS R RS D) KRB E

tarda WEA NPT 84.7% K 91.5% » BIRFZRH
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A Study on the Feasibility of Ammonia as a Bactericide Used in the Biofilter
of Aquaculture System

Abstract

To investigate the feasibility of ammonia as an antibacterial agent used in the biofilter of recirculating systems,
the bactericidal effects of ammonia to aquatic pathogenic bacteria and nitrifying bacteria were examined, and a
two-step curative model that means using antibiotics to the culturing water and using ammonia to the filter was
established. The bactericidal effects of ammonia to Edwardsiella tarda, the typical pathogen causing the
edwardsiellosis of eel, Nitrobacter sp. and Nitrosomonas sp., both the nitrifying bacteria isolated from the
biofilter of recirculating eel-culture system, were manifestly different. The phenol coefficient is 1.79, 0.04 and
<0.02 respectively. The two-step curative model was conducted in a small-scale recirculating system where E.
tarda broke out after being artificially inoculated. Total viable bacterial counts and E. tarda numbers in the
culturing water reduced 87.7% and 91.5% respectively, after twenty-four hours bath treatment by 50 mg//
chloramphenicol. On the other hand, total viable bacterial counts and E. tarda numbers in the filter system
reduced 91.0% and 96.4% respectively, after twenty-four hours bath treatment by 140 mg/l ammonia. The

nitrifying efficiency of the filter system was not affected by the treatments mentioned above.

Key words: Ammonia, Bactericide, Nitrifying bacterium
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