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( 2005) Tab.l1 The concentration of each disinfectant

Drug . .
Concentration gradient (mg/L)

Povidone-iodine 25 50 75 100

Formaldehyde 500 1000 1500 2000
Chlorine dioxide 0.5 1.0 1.5 2.0
Ozone 0.3 0.5 0.7 1.0
( 2012)
4 27°C
( )
1.3
= / x100%
1 = / x100%
SPSS 17.0
1.1
2013 6
(HCG)
1000-2000 IU/kg
2 2
48 h 3:1
5—-10 min
80 27-28°C 26°C
48 h
35 5-10 min
2.1
1.2
0 0
( 10% 10% 10 min
) ( 37%
) ( 45%
) (
)
(Kowtal et al, 1985)
(D
( 2 2
2012 2001)
10 min 1 min 75 mg/L
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Fig.1 Early normal and malformed developmental stage of Epinephelus fuscoguttatus(Q)*E. lanceolatus(3)
1. 2. 3. 4. 5. 6. 7.
8. S 9. 10.

1. Normal muscle burl stage; 2. Normal hatching embryo; 3. Normal yolk sac is; 4. Normal spine; 5. Deformed embryo body; 6
Caudal bending; 7. Enlarged yolk sac; 8. S-shaped curved spine; 9. Normal heart; 10. Enlarged heart
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Tab.2 Effects of povidone-iodine on disinfection

Drug Disinfection time (min) Drug concentration (mg/L) Hatching rate (%) Abnormality rate (%)
Control — — 92.90+2.38* 6.25+5.78°
10 25 91.72+3.64% 7.27+1.32¢P
Povidone-iodine 10 50 89.80+1.72* 8.56+1.21¢P
10 75 86.42+1.5348 11.82+45.128
10 100 80.26+0.86"5 15.57+3.95%
(P=0.05)

Note: Each experimental group was compared with the control, and the significant difference represented by the different
letters (P==0.05)
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Tab.3 Effects of formaldehyde and chlorine dioxide disinfection

Drug Disinfection time(min) Drug concentration(mg/L) Hatching rate(%) Abnormality rate(%)
Control — — 92.90+1.93* 6.25+8.58"
Formaldehyde 10 500 90.38+1.99* 13.49+3.48°
10 1000 85.03+2.12°8 17.60+2.96¢
10 1500 75.00+3.56¢ 25.40+4.68"°
10 2000 64.23+2.35° 32.91+4.55%
10 0.5 80.41+4.438 13.45+4.54P
Chlorine dioxide 10 1.0 72.22+43 .45 16.24+8.84¢
10 1.5 68.42+2.43° 21.15+3.458
10 2.0 58.00+1.24F 34.48+5.23%

(P=0.05)

Note: Chlorine dioxide group and formaldehyde group were compared with the control, and the significant difference was
represented by the different letters (P=0.05)
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500 mg/L 4 4
2000 mg/L 0.3 mg/L 0.5mg/L 1 min
2.0 mg/L 64.23% 0.7mg/L 1 min
58.00% 3291% 34.48% 0.5mg/L 2 min 1.0 mg/L
1 min 4.14%
10.42% 0.3 mg/L 0.5mg/L 1 min

2.3
0.5mg/L 2 min

3 1.0 mg/L 1 min
(D 50.00% 53.23%
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Tab.4 Effects of ozone on disinfection

Drug Disinfection time (min) Drug concentration (mg/L) Hatching rate (%) Abnormality rate (%)
Control — — 92.90+0.45* 6.25+8.55"
Ozone 1 91.61+1.25* 7.63+4.66"
2 0.3 89.86+2.144 9.77+8.18"
3 88.82+1.76* 12.59+5.55P
1 89.09+3.83% 8.84+3.17°
2 0.5 4.14+8.88°¢ 50.00+6.574
3 0.00+0.00" —
1 86.14+2.76% 20.28+6.68"°
2 0.7 0.66+6.56° —
3 0.000.00% —
1 10.4243.368 53.23+3.094
2 1.0 0.00+0.00" —
3 0.00+0.00" —
(P=<0.05)

Note: Each experimental group was compared with the control, and the significant difference represented by the different
letters (P=0.05)
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Effects of Four Commonly-Used Disinfectants on the Hatching of Fertilized
Eggs of Epinephelus fuscoguttatus (?)XE. lanceolatus (2)

KONG Xiangdi'*, CHEN Chao” , LI Yanlu?, JIA Ruijin'?, YU Huanhuan'?, HU Peng®

ZHAI Jieming’, MA Wenhui’, PANG Zun-fang’, LIU Jiangchun®

(1. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306; 2. Key Laboratory of Sustainable
Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery
Sciences, Qingdao 266071; 3. Laizhou Mingbo Fisheries Limited Company, Yantai 261418)

Abstract Disinfection of fertilized egg may prevent many pathogens and their vertical transmission;
however, the toxic effects of disinfectants also exist. Therefore, it is important to control the type of
disinfectants, their concentrations, and disinfection time. The current study investigated four commonly-
used disinfectants on the hatching effects of Epinephelus fuscoguttatus(}) * E. lanceolatus(3) by bath
method at (27+0.5)°C. Povidone-iodine, formaldehyde and chlorine dioxide treated for 10 min while
Ozone treated for 1, 2 and 3 minutes respectively. The results indicated that the fertilized egg hatching and
malformation rate were negatively associated with the concentrations of disinfectants and disinfection
time. Formaldehyde and chlorine dioxide remarkably affected the hatching and malformation rate
compared to those in the control group. Povidone-iodine had no effects on the hatching and malformation
rate at 25 mg/L, 50 mg/L and 75 mg/L, but had significant effects at 100 mg/L. Ozone did not affect the
hatching ability and malformations at 0.3 mg/L compared to the control group at all time points; and it had
various influences at 0.5 mg/L, 0.7 mg/L and 1.0 mg/L of each time point. The hatching rate was
extremely low (4.14%) and the deformity rate was 50.00% at 0.5 mg/L with 2-minute infection. These
results suggest that the best condition for disinfection is as follows: povidone-iodine, 20—70 mg/L for 10
min; ozone, 0.3—0.5 mg/L for 1 min. Chlorine dioxide and formaldehyde are not recommended because of
the side effects to the environment and humans.

Key words Epinephelus fuscoguttatus(Q)xE. lanceolatus(3); Fertilized egg; Disinfectant; Hatching

rate; Malformation rate
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