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Tab. 1 The anaesthetic effect of eugenol at different concentrations on M. japonicus
(mg/L) () (min) (min) (min) (min) (%)
50 30 13.6 16.5 43 55 100
100 30 10.2 12.1 8.5 10.8 100
150 30 4.7 5.3 15.1 16.0 100
200 30 2.8 3.6 25.7 24.4 100
23°C, pH 8.0, 30
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Fig. 1 The anaesthetic effect of eugenol at different temperatures on M. Japonicus
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Tab. 2 The anaesthetic effect of eugenol at different temperatures on M. japonicus

(pH 8.0, 30)

) (Mg/L) ('C) (min) (min) (min) (min) %)
50 15 28.5 32.1 10.6 11.9 100

20 22.6 233 5.8 6.3 100

30 13.8 14.6 33 45 100

100 15 16.3 15.4 16.5 17.9 100

20 1.9 13.7 11.2 13.4 100

20 30 8.2 9.1 7.4 8.3 100
150 15 10.4 115 20.4 21.1 100

20 6.7 7.2 19.0 19.5 100

30 3.1 3.7 10.2 13.4 100

200 15 5.3 5.8 28.8 294 100

20 3.9 4.8 25.5 26.8 100

30 1.2 1.9 19.6 22.1 100
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Tab. 3 Oxygen consumption of M. japonicus in eugenol at different concentrations (mg)
(mg/L)

(min) 50 100 200
25T 5 0.55+0.018 0.35+0.015 1.01+0.01 0.69+0.01
pH 8.0 10 0.34+0.017 0.26+0.06 0.06+0.027 0.05+0.011

30 15 0.30+0.021 0.20+0.017 0.048+0.027 0.045+0.012
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Fig. 3 The anaesthetic effect of eugenol at different concentrations on M. japonicus
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Anesthetic effect of eugenol at different concentrations and
temperatures on Marsupenaeus japonicus
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Abstract: The anesthetic and recovery stages of Marsupenaeus japonicus in the presence of eugenol at different
concentrations and temperatures were investigated, then the recovery time of treated M. japonicus with different
air-exposed time was recorded and analyzed. The effect of eugenol on respiratory center of M.japonicus was char-
acterized via examination of oxygen consumption changes in 15 min. The results showed that the anesthesia time of
M. japonicus was decreased with increase of both concentration and temperature of eugenol. While the recovery
time was increased with either increase of eugenol concentration or decrease of eugenol temperature. The survival
rates of all groups were 100% after a 4-day recovery. The multi-comparison results showed that M. japonicus had
markedly shorter recovery time when the water temperature was increased except the 200 mg/L group. The recovery
time was significantly increased with increased eugenol concentrations with the same air-exposure time. The re-
covery time was significantly increased with increased air-exposure time in 100, 150 and 200 mg/L groups. The
optimal anaesthesia concentration for eugenol is 100 mg/L. The results also showed that eugenol can significantly
reduce respiratory metabolism and oxygen consumption at all temperatures and concentrations used, so it’s an effi-

cient and safe anesthetic.
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