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Abstract: To study the disinfection validity of compound peroxymonosulfate powder in aquaculture, we evaluated its killing
effect on grass carp (Ctenopharyngodon idella) reovirus (GCRV), channel catfish (Ictalurus punctatus) virus (CCV), Aeromonas
hydrophila and Streptococcus agalactiae, and studied the germicidal effects of three factors (Organic matter, temperature and
pH). Moreover, we conducted a killing assay of the target bacteria in pond aquaculture water and a pharmacodynamic test of
crucian carp (Carassius auratus) with A. hydrophila disease. The results show that the compound peroxymonosulfate powder
had a significant killing effect on the four pathogens. Reducing organic matter concentration in bacterial suspension, appro-

priately increasing temperature or decreasing pH of disinfectant could promote the germicidal effect. In addition, through the
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killing assay of target bacteria and pharmacodynamic test of crucian carp, we further confirmed the disinfectant validity on tar-

get bacteria and significant therapeutic effect of crucian carp infected with A. hydrophila. Thus, the study indicates that com-

pound peroxymonosulfate powder can be used as a potential disinfectant in aquaculture.

Keywords: Compound peroxymonosulfate powder; Disinfection; Virus inactivation; Germicidal effect
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Fig. 1 Effects of neutralizer, neutralization products and disinfectant on cell growth

Note: a. CIK, normal group; b. CIK, neutralizer group; c. CIK, neutralization product group; d. CIK, disinfectant group; e. CCO, normal group;
f. CCO, neutralizer group; g. CCO, neutralization product group; h. CCO, disinfectant group.
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Table 3 Neutralizer identification results of virus
inactivation assay

TCIDs, ¥ #H Ig
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Group WA I B 5 SRR
GCRV CCV
1 1.11+0.16 0
2 1.44+0.08 0
3 4.41+0.13 4.50+0.22
4 4.50+0.22 4.39+0.08
5 4.41+0.13 4.59+0.13
6 0 0

T SEANEE AL
Note: The groups in this table correspond to the groups in Table 1.
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e a WIS b, BEA RIS SIHSEHTR AR TEHEEMILL, *. P<0.01,
Inactivation results of GCRV and CCV by compound peroxymonosulphate powder

Note: a. GCRV; b. CCV; when compared with the original virus titer before disinfection, *. P <0.01.

F4 ATRERERPOFEESER

Table 4 Neutralizer identification results of bactericidal
assay
W 7K A P T o TCFLAEER R o 2 TR
215 Mass concentration of Mass concentration of
Group A. hydrophila/ S. agalactiae/
(CFU-mL™) (CFUmL™)
1 0 0
2 (3.5+0.82)x10° 58+18
3 (3.15+0.72)x10° (2.27+0.31)x10°
4 (2.68+0.26)x10° (2.33+0.38)x10°
5 (2.85+0.33)x10° (2.03+0.20)x10°
6 0 0

VE: HRALNG £ 2 AR
Note: The groups in this table correspond to the groups in Table 2.
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Table 5 Qualitative suspension test of compound peroxymonosulphate powder

A A A R0 B Minimal bactericidal effective concentration
Bacteria 5 min 10 min 15 min 30 min 60 min
&K A. hydrophila 1 : 400 1 : 400 1: 800 1: 800 1:3200
TCHEEBRH S. agalactiae 1:400 1: 400 1:800 1:1600 1:3200
8
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Fig.3 Quantitative germicidal results of suspension

Note: a. A. hydrophila; b. S. agalactiae; when compared with the original number of bacteria before disinfection, *. P <0.01. The same case in Fig. 6.
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T 0%, 10%. 25% Fil 50% Z-lfCEAVIIITER R T IOAREG . KRR b, TEFLEERRE;
SRR A B L, *. P <0.01; # 0.01<P<0.05; [ 5 [Fiit.
Fig. 4 Germicidal effect of organic matter concentration on compound peroxymonosulphate powder

Note: 0%, 10%, 25% and 50% represent the volume fractions of organic matter in the bacterial suspension, respectively; a. A. hydrophila; b. S. agalac-
tiae; when compared with the original number of bacteria before disinfection, *. P <0.01; #. 0.01<P<0.05. The same case in Fig. 5.
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Fig. 5 Germicidal effect of temperature on compound peroxymonosulphate powder
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Fig. 6 Germicidal effect of pH on compound peroxymonosulphate powder
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Fig. 7 Killing effect of target bacteria in aquaculture water

Note: a. Negative control group; b. A. hydrophila; c. S. agalactiae; when compared with the original number of bacteria before disinfection, *. P <0.01.
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Fig. 8 Increased survival rate of C. auratus infected with A. hydrophila after treatment of compound peroxymonosulphate powder

Note: When compared with the survival rate of the positive control group, *. P <0.01; #. 0.01<P<0.05.
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