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Effect of carbon dioxide anesthesia on physiology and quality of tilapia
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Abstract: We used carbon dioxide (CO,) to anesthetize tilapia (Oreochromis niloticus) to reduce the stress response caused by
operation, and analyzed the changes of physiology and meat quality of tilapia during anesthesia and resuscitation. By studying

the anesthetic effects of different treatment temperatures, we found that the optimal temperature for CO, anesthesia of tilapia
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was 15 °C; the duration of anesthesia was (101£18) s; the duration of resuscitation was (134+23) s. The serum indexes of hydro-

cortisone (COR), blood glucose (GLU), aspartate aminotransferase (AST), alanine aminotransferase (ALT) and alkaline phos-

phatase (ALP) increased significantly after anesthesia, but decreased after resuscitation. The glycogen (GLY) content decreased

significantly after anesthesia, while the lactic acid (LD) content in liver reached the maximum value after resuscitation. The LD

content in muscle increased during anesthesia but decreased when the stress was relieved. High malondialdehyde (MDA) con-

tent but low superoxide dismutase (SOD), glutathione peroxidase (GSH-Px) and total antioxidant capacity (T-AOC) activity

were observed during anesthesia. The hardness, adhesiveness and chewiness of the fillets were significantly affected by anesthesia,

but could recover to the control group's level after 24 h, with stable flexibility. In conclusion, tilapia can be anesthetized effec-

tively and quickly after CO, anesthesia treatment; anesthesia treatment causes oxidative stress response of tilapia; and the physiologi-

cal state of tilapia can be restored after stress was relieved.

Keywords: Oreochromis niloticus; Carbon dioxide anesthesia; Serum index; Metabolic index; Oxidative stress
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Table 2 CO, anesthesia effect on tilapia at different temperatures

R SRR ] =B |
Temperature/ C Anesthesia time/s Resuscitation time/s

5 144425 349427

10 151+26" 251+24°

15 101+18° 134423°

20 153424° 258+24°

25 326+33° 397+36°

=PI 24 h iR AR 48 h UG
Resuscitation rate/% 24 h survival rate/% 48 h survival rate/%
100 100 100
100 100 100
100 100 100
100 100 100
100 100 100

TE: SR AR R FOR AN V2L (P<0.05), bA AR 5F: & 2R 4L To 34 2% 5 (P>0.05), FIAl.

Note: The values with different letters within the same column are significantly different (P<0.05), and those with the same letter are not (P>0.05).

The same below.
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Fig.2 CO, anesthesia effect on concentration of serum cortisol and blood glucose
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Fig.3 CO, anesthesia effect on activities of serum aspartate aminotransferase, alanine aminotransferase and alkaline phosphatase
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Fig. 6 CO, anesthesia effect on texture index
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