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Tab.1 Characteristic anesthetic behaviors of menthol in different concentrations for Apostichopus japonicus
(%) (min) (min) (%)
0.1 — — — 100
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2 10~17 24~48 100
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5 8~12 43~58 90
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Fig. 1 The effect of menthol in different concentrations on

duration of anesthesia for Apostichopus japonicus

Different letters indicate significant differences in the duration of
anesthesia
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Fig. 2 The effect of menthol in different concentrations on
recovery time for Apostichopus japonicus

Different letters indicate that there is a significant difference in
recovery time
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Tab.2 The measurement of Apostichopus japonicus body length before and after anesthetization

(mm) (%0) (mm) (mm) (%0) (mm)
1 45~64 13.3 57.4+7.6 63~67 2.5 67.8£1.6
2 49~68 13.5 55.447.5 63~67 2.2 65.2+1.5
3 51~62 8.2 56.8+4.7 58~62 2.7 59.8+1.6
4 61~79 9.3 70+6.5 73~T77 2 74.8+1.5
5 66~75 5.2 70.6+3.6 81~86 2.4 8342
6 68~89 11.8 77.849.2 94~98 1.6 96+1.6
7 80~96 8.9 87.2+£7.7 87~93 2.6 89.4+2.3
8 68~108 18.9 82.6x15.6 88~93 2.3 90.6+2.1
9 82~98 6.8 88.8+6.1 89~94 2.3 91.6+2.1
10 76~105 13 92+12 89~97 3.1 92.6+£2.912
10.9 73.5£15.3 2.4 80.8+12.9
15.2°C, 0.5%
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Anesthetic effect of menthol on juvenile sea cucumber Apos-
tichopus japonicus
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Abstract: The aim of this study was to establish an anesthetic method for accurate body length measurement. We
investigated the anesthetic effect of menthol on different-sized (large, 42.37 g+1.99 g; medium, 22.91 g+1.03 g;
small, 12.09 g£1.51 g) Apostichopus japonicus juvenile sea cucumbers in different concentrations and at different
water temperatures (11, 13, 15, 17, 19, 21°C). The results showed that the anesthetic effect of menthol took effect
quickly and the recovery rate reached 100% at concentrations less than 4%. The anesthetic time and recovery time
were significantly different for large individuals at concentrations of 0.25%, 0.5%, and 1%, but they were not sig-
nificantly different for medium-sized and small ones. Within the temperature range from 11°C to 19°C, the anes-
thetic time for sea cucumbers was shortened from 15.62 min+1.31 min to 12.17 min+0.21 min, while the recovery
time increased from 13.61 min+4.85 min to 28.10 min+7.35 min. The anesthetic effect was significantly different at
different temperatures (P<0.05). It was unfit for anesthetization because the status of the sea cucumber was abnor-
mal when the temperature was higher than 21°C. These results suggest that, within the temperature range from 11°C
to 21°C, the effective anesthetic concentration of menthol is approximately 0.5% to 1% for individuals with body

weight greater than 20 g and approximately 0.25% to 0.5% for individuals less than 20 g in body weight.
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