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We investigated the optimal concentration of ethyl-p-aminobenzoate for the exfoliation
and recovery of young abalone, Haliotis discus hannai in according to different water temperatu-
res, for the purpose of preventing the damage of shell and muscle to exfoliated from shelter.

In the 14C water temperature, young abalones were exfoliated after 16, 35, 35 and 35
minutes in 150, 100, 75 and 50ppm concentration of ethyl-p-aminobenzoate, and were recovered
after 100, 60, 30 and 30 minutes, respectively. Exfoliation rate of abalone were 1007%
except for 50 ppm (80%) and recovery rate were 100% of all concentration.

In the 18C water temperature, young abalones were exfoliated after 4, 4, 6, 8, 8 and 12
minutes in 300, 200, 150, 100, 75 and 50ppm concentration of ethyl-p-aminobenzoate, and
were recovered after 210, 180, 90, 60, 30, 20 and 20 minutes, respectively. Exfoliation rate
of abalone were 100%, and recovery rate were 100% except for 200 and 300 ppm (90%).

In the 24T water temperature, young abalones were exfoliated after 8, 10, 10 and 12 minutes
in 150, 100, 75 and 50ppm concentration of ethyl-p-aminobenzoate, and were recovered after
70, 50, 30 and 20 minutes, respectively. Exfoliation and recovery rate of abalone were 100%.

In the 18T water temperature, exfoliation rate that treated with freshwater during 20 minute
were 80, 50, 30 and 5% in 100, 75, 50 and 25% of fresh water, and recovered after 60,
15, 10 and 2 minutes, respectively and recovery rate were 100% except for 100% freshwater.

In this study, we suggest the results that the exfoliation and recovery by ethyl-p-aminoben-
zoate were more effected in 18C and 24C of sea water temperature than those of 14T.
The optimal concentration of ethyl-p-aminobenzoate was S0ppm at those water temperatures.

We raised 20 individual of young abalones at water temperature of 16C in the 1¢ of tank
and checked the variation of dissolved oxygen (DO) by respiration of abalones that treated
with 75ppm of ethyl-p-aminobenzoate. Before anesthetizion, DO were 6.17~6.20 mg/2 and slowly
decreased. But after 60 minutes, DO decreasing were stopped in 5.42~5.46 mg/¢. On the
other hand, the control was continuously decreased and 5.27 mg/¢ after 60 minutes.

The heartbeats of abalones were 33~45/minute in the water temperature of 18T, but
that treated with 100 ppm concentration of ethyl-p-aminobenzoate during 60 minutes, was
0/minute. And heartbeats of recovered abalones from anesthetizion were 29~ 43/minute.
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Fig. 1. Exfoliation rate of young abalones, Haliotis
discus hannai treated with ethyl-p-aminobenzoate
at 14T,

Table 1. Recovery rate of young abalones, Haliotis
discus hannai treated with ethyl-p-amino-
benzoate (water temp. 14C)

Concentration Time (min.)
(ppm) 20 30 60 90 100
150 100
100 100
75 100
50 100

=
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Fig. 2. Exfoliation rate of young abalones, Haliotis
discus hannai treated with ethyl-p-aminobenzoate
at 18C.
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Table 2. Recovery rate of young abalones, Haliotis
discus hannai treated with ethyl-p-amino-
benzoate (water temp. 18C)
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Table 3. Recovery rate of young abalones, Haliotis
discus hannai treated with ethyl-p-amino-
benzoate (water temp. 24C)

Concentration Time (min.) Concentration Time (min.)

(ppm) 20 30 60 90 180 210 (ppm) 20 30 50 70
300 90 150 100
200 95 100 100

150 100 75 100

100 100 50 100

75 100

50 100 2. @9 A¥
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5 Table 4. The ratio recovery of anesthetized young
e P e abalones, Haliotis discus hannai treat with
fresh water (water temp. 18C)
o - - . :
0 2 4 6 8 10 12 Concentration Time (min.)
Exposure time (min.) (ppm) 2 10 15 30 60
F‘prm + 100 ppm ¥ 75 ppm * 80 ppmj 100 94
75 100
Fig. 3. Exfoliation rate of young abalones, Haliotis 50 100
discus hannai treated with ethyl-p-aminobenzoate 25 100

at 24T,
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Table 5. Dissolved oxygen for water mass before and after exfoliation of anesthetized young abalones,
Haliotis discus hannai treated with ethyl-p-aminobenzoate(water temp. 16C)
Time(min.)

Treatment 0 5 10 20 25 30 35 40 50 60
Control 6.18 508 570 559 556 550 546 538 532 5.27
TA 6.19 599 597 561 555 554 551 547 546 5.46
TB 620 598 596 5.62 554 553 549 543 542 542
TC 6.17 597 594 560 553 550 546 544 544 544

Table 6. Number of heartbeat before and after exfoliation of anesthetized young abalones, Haliotis discus
hannai treated with ethyl-p-aminobenzoate

Concentration Number of heartbeat per min. Temperature
(ppm) Before exfoliation After exfoliation  Recovery (©)
100 33~45 0 29~43 18
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Table 7. Comparison of time for exfoliation and recovery of anesthetized young abalones in 18~22.3C
by treat with Ethyl-p-aminobenzoate previously reported

Concentration Time for exfoliation(min.) Time for recovery(min.)

(ppm) A B C D E A B C D E

300 s - - = - 20 - - - 2

200 I 18 - - - -

150 6 - - - - % - - - -

100 6 7 16 13 6 60 22 112 133 -

75 8 8 6 14 - 30 21 83 93 -

50 8 11 6 15 7 20 26 19 82 40

A . Present(Haliotis discus hannai), B~D

D7 (1987, B H. diversicolor diversicolor, C i H.

discus discus, D+ H. sieboldii), E /)Ml - %1981, H. discus hannai)).
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