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) WY91-24-3 (Vibrio flurialis,
3 (Aeranonas punctata subg. Punctata,

) ST78-3-

) 56-12-10 ( Pseudamonas fluorescent,

) SA.85-4-2(Vibrio group | freshwater
ubgroup, [ ) 58-20-9 (Aero-
monas punctata f. intedtinalis,

)

) NeCl,

1.2
1.2.1 phen-
(261 K, FeO, © (1)
: ;(2) FeO;
Fe FeD;” : (3)
K, FeD, oD ; (4)
1.2.2
18h (
30 +0.2 ),
28h,
1.2.3
BasD, ,
1.2.4 [ 96
80M L, 39. 4 mg/L
1 ’ 80'—-l L
: , 80 L ,

19.2 9.6 4.8 2.4 1.2 0.6

0.3 0.15 0.075 0.0375 mgiL; 10'—
10 /mL 0pL, 1.1

, 12 ,

; ih 10M L
(18%) ,
: (30 +

0.3) , (

8— 16h )

11 )

K, FeO, (M inimal inhibito-
ry concentration, M IC)
12h ,
K, FeO,
(minimal bactericidal concentration,MBC)
1.2.5
1.2 2.4 7.2 12
mg/L 1h
, 10’ cfu/mL : 39. 4mg/
L K, FeO, )
1.2 2.4 7.2 12mg/L , 900U L
100p L, 1h
3
3 :
( 30 0.3 ) 20h
, 1.2 2.4 7.2 12 mg/L
K, FeO,
4
1.2.6
K; FeO, ,
1.5mL EP
, 10’ cfu/mL,
1.22.47.2 12mg/L
, 2 8 24 32h (0. 1mL)
2h ,
2
2.1
phen- oD Ce
“A =0.005 +12241.071 G ( R =
0.9985) , 29. 75%
2.2 MIC MBC
MIC( 1) MBC
(2 . K, FeO, 8

: CR79-1-1 SCO0-2-4 XP1-4-1 WYO1-24-3
SI78-3-3 56-12-10 S3.85-4-2 58-20-9 M IC
1.248481224241224mg/lL;MBC
19.219.2 9.6 9.6 19.2 19.2 9.6 >19.2mg/L
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1 M IC
Tab.1 TheM ICs rewultsof the bacteria detemined by micro-dilution procedures
Concentration
mg/L)
Resllts 19.2 9.6 4.8 2.4 1.2 0.6 0.3 0.15 0.075 0.0375 0
No.
CR79-1-1 + + + + + +
90-2-4 - - - + + + + + + + +
XP1-4-1 - - - + + + + + + + +
W Y91-24-3 + + + + + +
ST78-3-3 + + + + + + +
56-12-10 + + + + ¥ + ¥
SA.85-4-2 + + + + + +
58-20-9 + + + + + + +
o+
Note - expressed the hole does not have the bacteria; + expressed that hole has the bacteria
2 M BC
Tab.2 TheMBCs requltsof the bacteria determined by micro-dilution procedures
Concentration
mg/L)
Resllts 19.2 9.6 4.8 2.4 1.2 0.6 0.3 0.15 0.075 0.0375 0
No.
CR79-1-1 - + + + + + + + + + +
C90-2-4 - + + + + + + + + + +
XP1-4-1 - - + + + + + + + + +
W Y91-24-3 . . + + + + + + ¥ + ¥
ST78-3-3 - + + + + + + + + + +
56-12-10 - + + + + + + + + + +
SA.85-4-2 - - + + + + + + + + +
58-20-9 - + + + + + + + + + +
: o+
Note - expresed the hole does not have the bacteria; + expressed that hole has the bacteria
2.3 mg/L 7.2 mg/L .
94.21% 100% 95.45% 100%; X01-4-1
, CR79-1-1 56-12-10 ST/8-3-3 ;
K, FeO, 8 SC90-2-4 58-20-9
: CR79-1-1 SC90-2-4 X01-4-1 WY91-24-3 2.5 WY 91-24-3 SGL 85-4-2
ST78-3-3 56-12-10 SA.85-4-2 58-20-9
( 3) WY91-24-3 SG.85-4-2
2.4 10°cfu/mL  ,1.2 2.4 7.2 12 mg/L
8 ( 2h 8h 24h 32h
1) WY91-24- ( 4 2
3 S@.85-4-2 , 2.4 3)
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3 8
Tab.3 The gemicidal efficacy of different concentrations potassium ferrates lution against eight kinds of pathogens

1h
) . A verage bacterial number Average colony number after the ) l?a:tericidal
Bacterial No. Concentration (mg/L) ] coefficient(%)
of control group (cfu/mL) drug-bacteria affected 1h (cfu/mL)
0.6 1.41 x10° 8.3 x10 41.13
1.2 1.41 x10° 2.7 x10* 80.85
CR79-1-1 2.4 1.41 x10° 6.5 x10° 95.39
7.2 1.41 x10° 5 x10? 99.65
12 1. 41 x10° 0 100
0.6 N N N
1.2 9.15 x10* 6.8 x10* 25.68
90-2-4 2.4 9.15 x10* 3.9 x10* 57.38
7.2 9.15 x10* 5.04 x10° 94. 49
12 9.15 x10* 0 100
0.6 N N N
1.2 1.26 x10° 6.5 x 10* 48. 41
XP1-4-1 2.4 1.26 x10° 3.4 x10 73.02
7.2 1.26 x10° 5 x 10 99. 60
12 1. 26 x10° 0 100
0.6 1.21 x10° 8.4 x10* 30.58
1.2 1.21 x10° 1.1 x10* 90.90
W Y91-24-3 2.4 1.21 x10° 7 x10° 94.21
7.2 1.21 x10° 0 100
12 1.21 x10° 0 100
0.6 4.10 x10° 3.15 x10° 23.17
1.2 4.10 x10° 1.67 x10° 59. 27
ST78-3-3 2.4 4.10 x10° 5.75 x10* 85.98
7.2 4.10 x10° 5 x10° 98.78
12 4.10 x10° 0 100
0.6 1.32 x10° 8.9 x10* 32.58
1.2 1.32 x10° 4.1 x10* 68.94
56-12-10 2.4 1.32 x10° 1.4 x10* 89.39
7.2 1.32 x10° 2.0x10° 98.48
12 1.32 x10° 0 100
0.6 1.21 x10° 8.7 x10* 28.10
1.2 1.21 x10° 1.0x10* 91.74
S3.85-4-2 2.4 1.21 x10° 5.5 x10° 95. 45
7.2 1.21 x10° 0 100
12 1.21 x10° 0 100
0.6 4.01 x10° 2.38 x10° 40.65
1.2 4.01 x10° 1.99 x10° 50. 37
58-20-9 2.4 4.01 x10° 1.14 x10° 71.57
7.2 4.01 x10° 5.05 x10* 87.41
12 4.01 x10° 0 100

N
Note N expressed that had not been processed
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Fig.1 Camparion of the gemicidal efficacy of potassium ferrates ©lution against eight kinds pathogens

4 WY 91-24-3 SGL 85-4-2
Tab. 4 Growth trendsof WY91-24-3 and SA.85-4-2 under different concentrations of potassium ferrate and time

Time(h)
Bacterium No. Density (mg/L) 0 2 8 24 32
1.2 336000 137000 310000 610000 1157000
2.4 336000 10000 30000 113000 853000
WY91-24-3
7.2 336000 0 630 4270 11600
12 336000 0 0 0 2000
1.2 223000 76700 120000 393000 2593000
2.4 223000 6700 26700 163000 1458000
SA.85-4-2
7.2 223000 0 0 60000 350000
12 223000 0 0 2000 20000

1400000
1200000
=3
£ E 1000000
8 & —e— |.2mg/L
i f 800000 —=— 2 4mg/L
g 2 600000 —a—7.2mg/L
= 2 400000 —o— 12mg/L
200000
0 ; ' : ;
0 5 10 15 20 25 30 35
[ 1§ Time(h)
P2 WY91-24-3 Fifi 1 3 7 ok B 0 B[] 28 14 i 4= < s %
Fig. 2 Growth trends of WY91-24-3 under different concentrations of disinfectant and time
3000000
— ~ 2500000 F
3 =
S35 2000000 F —— 1.2mg/L
S 9 RS - | o
S5 1500000 Syt
2 —>x—7.2mg/L
EE 1000000 | —m— 12mg/L
g2 2
500000 o
E
0 = = '
0 10 20 30 40

f5f [E] Time(h)
Pl 3 SGL85-4-2 [ifi i 3 7 & BE A A (] 28 1k 19 4= < #a #4

Fig. 3 Growth trends of SGL85-4-2 under different concentrations of disinfectant and time
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3 K, FeO, :
3.1 K, FeO, , M IC MBC
, 1.2 9.6 mg/L;
() , 10’ cfu/mL, K, FeO, 1.2 2.4 7.2
12mg/L 8 1h
, / 2.4 mg/L CR79-1-1
, W Y91-24-3 SA 85-4-2 95%
; 7.2 mg/L , W Y91-
, 24-3 S3.85-4-2 ; ,
(18191 XS01-4-1 ST78-3-3 56-12-10 7.2mgl/L
(0] 2] 95% . SC90-2-4 58-
, 20-9
, M IC MBC
( ) \ : :
( ), 1.2 2.4 7.2 12mgl/L
\ WY91-24-3 SA.85-4-2
, [22—24] , ( 4 2 3)
:Min, et (1.2 224 mg/L)
al.'® pH =7.2 ,1.40mg/L , ,
5min 30% : , (7.2 12 mg/L)
6. 25 mg/L 70%
W aitd*! pH =8.0,T=27 ,10mg/L : ,
99. 9% 7] |
3.3 ( )
pH : ,
,  pH ,
’ , [29]
3.2 () :
, / ;
[28]
5min, 100%, ,
20 4—5
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THE GERM ICIDAL EFFICACY OF POTASSIUM FERRATE (K,Fe,)
AGA INST SEVERAL FISH-PATHOGENIC BACTERIA

L IU Qian-Fu"?, WANG Jian-Guwo', L IMing’, L ING Fei"* and GONG XiaoNing
(1 Institute of Hydrobiology, Chiness Academy of Sciences Wuhan 430072, 2 Graduate School of the Chiness Acadamy of Sciences Beijing 100049,
3 Fead Science Deparment, Wuhan Polytechnic U niversity, Wuhan 430023)

Abstract: It has been well documented that potassium ferrate is a strong and envirormental friendly oxidant Under the
acidic conditions, the redox potential of ferrate () ionsishigher than that of molecular ozone The product of the ferrate
() oxidation reactions is considered to be the ferric hydroxide, which is a ussful coagulant and can enhance the water
remediation performance Additionally, others disinfectant chemicals including chlorine and ozne, which are powerful
and successul to cambat the hamful micro-organisn-causing problems, but such disinfectants have been confimed to be
of health concem S0, as a healthy potential alterative, potassium ferrate has been widely used in the fields of drinking
water and wastevater treatmenti; however, there is no available report of its gpplication © aquaculture The purpose of
this study is to investigate whether potassium ferrate can be used as an aquacultural disinfectant Prior o this study, the
concentration of potassium ferratewas detemined by ectrophotometry. The equation of concentrationsof Fe * against OD
valueswas obtained: OD =0. 005 +12241 071 Ci. (r=0 9985), and then through tranfomation, the purity of potassi-
um ferratewas 29. 75%. In this study, eight kinds of fish-pathogenic bacteria were selected (Aeranonas sobria, Yersinia
ruckeri, Aeranonas hydrophila, Vibrio flurialis, Aeranonas punctata subgp. Punctata, Pseudamonas fluorescent, Vibrio
group | freswater subgroup, Aeranonas punctata f intedtinalis) , the M IC (minimal inhibitory concentration, M IC) and
MBC (minimal bactericidal concentration, MBC) of potassium ferrate against them were obtained, and the effect of potassi-
un ferrate lution in different concentrations to sterilize these test germswere mensurated  The results showved that potas-
sium ferrate had a better effect on inhibiting Aeranonas sobria, Vibrio flurialis, and Vibrio group | freshwater subgroup,
and theirM IC valueswere 1L 2 mg/L. At the same time, the MBC values of these eight kinds of fish-pathogenic bacteria
were obtained, theywere9 6 mg/L,19 2mg/L,9 6mg/L, 9 6mg/L,19 2mg/L, 19 2mg/L,9 6 mg/L, >19 2mg/
L, regectively W hen the test pathogens density was regulated gpproximately © 10° cfu/mL, the gemicidal efficacy of
potassium ferrate lution in different concentrations against the pathogenswas detemined after an hour.  Exhilaratingly,
the vibrio were sterilized campletely by potassium ferrates lution in lowver concentrations than others W hen the concen-
tration of potassum ferrate lution were adjusted o 2 4 mg/L and 7. 2 mg/L, their bactericidal coefficients were
94. 21%, 100% and 95 45%, 100%, repectively Based on the above reaults, the growth trendsof these two kinds of
vibrio were constructed The figure showed that with higher concentration of potassium ferrate lution, the quantity of
Vibrio flurialis and Vibrio group | freswater subgroup were larger It was clear that potassium ferrate could be used as an
aquatic disinfectant for both bath treatment of fish and glash treaiment of thewhole pond, aswell aspotassium ferrate can
be usad o prevent the fish vibriosis However, the mechanisn of potassium ferrate sterilizing gem's ramains unknown, and
need to make further investigation

Key words Potassium ferrate; Fish-pathogenic bacterig;M IC; MBC; Gemicidal efficacy



