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ghab7l A ul#, @ %(1987)2] 2-phenoxyethanol
nhH, EH A E(1988)2] EFF VA Fol 3l
o, B2 WHORE /Y &F(1981)9 &
Aol o £ dely, =(1988)9] EE A&
Hol glen, o]gfq 214 o] We Wy,
HAEo 48 o] &3 ozt el Fol ok 1
ol 2B &4l stressE TR @43 4
ol AME-stAY e slhe rhE = ol F a8l
(Schoettger et al., 1967). wje}x] P2 A& gt
o el F7o] nkH Az g EHe] Ao o] E2 W
B8 B 3t EAE /A1 o] A&
Ago|vp AR wEo] BIbEd A% olrh(Ball
and Cowen, 1959; Siwicki, 1984; Umehara et al,
1986).
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e 2l=71Q1e vl FDACIA A fY8tA +
Ahe o A 2 3918t MS-222(Tricaine methanesul-
fonate)2 Ao gl np| A2 AFREt T} A
B A7) we vte] A7HE 2ASITH
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Aol ALLH ZAE Haliotis discus hannai-&
19973 ZAH o A+ B4kl AEE X HE A}
Lt o, ZAg el 744 247t 1em, 2ecm Y
3emelh. A¥ 14 Aol FAIRE BFH
FH1x 1 mY)ell F3ste] sHEeae g ndE
wate] 16Tl ARRSIATH 5 HE 157Y
of % FISx 10 em’)E AHESH A E ol
B 2o sompeld & FHA A ALSEtE o, 8
Adele AHRE FH38HA] ¥4t

oM AlSE 2E7HQ MS-222(Tricaine
methanesulfonate}& A28t el=7113 MS
2228 &jol] Jod 50-500 ppm o2 VHEO] ALE-
dlgjon, AEF 22 15°C+1'Colct. vl
Aol 2}k ME uha] &2 /ME EiE(1981)9] uHH
of Zatod £%gel vhA L WY sl 2oy
Alg o] FUS 3, FAHE et e g
ol A getyE 74 AITHE ZARIAY S8
He greld FAlue 248 Ao g &t 1
T4 2o $E5 F, AHor ol AH
E o) Al 2ARRIKY. an 3 v EEs
e %(1987) 2 H F(19979] R w3k
90%2] de 2 s Bs= AlHE A ke Al
2 Ay 3 & Azte g dAsigon, vl ¢ 3
B A7) 74z} 108 oW, 30% dele AA =
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Fig. 1. Exfoliation and recovery rate in 1 cm long
abalones, Haliotis discus hannai treated with lidocaine
at 16°C.
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Fig. 2. Exfoliation and recovery rate in 2 cm long
abalones, Haliotis discus hannai treated with lidocaine
at 16°C.
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Fig. 3. Exfoliation and recovery rate in 3 cm long
abalones, Haliotis discus hannai treated with lidocaine
at 16°C.
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Fig. 4. Exfoliation and recovery rate in 1 cm long
abalones, Haliotis discus hannai trcated with MS-222
at 16°C.
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Fig. 5. Exfoliation and recovery rate in 2 cm long
abalones, Haliotis discus hannai treated with MS-222
at 16°C.
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Fig. 6. Exfoliation and recovery rate in 3 cm long
abalones, Haliotis discus hannai treated with MS-222
at 16°C.
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g44

£ Fig. 6014 H& vpel 2}, vp3l4] 259 A
2o wg FAlse] uta] g2 AJzte] Axlo) upae}
Z7ksbd ). o} 4| (MS-222) 50, 100, 150, 200,
250 ppm Al @ ol A] 108 Aele BB z)she] vt
2lge 7ztz} 5.5, 15, 20, 65%0|Ath. 18lm
60%- o} +& wha] &2 z} AlF ol A 90-100%
olitt. 3HA, nlH Al FEE vlF HE AR ¥
Lo whalglatct. 308 o)W ukE A 50, 100,
150, 200, 250 ppm Al oA HMEe] w2 3]
&°] z}z} 100, 88, 94, 83, 80%c|Ar}. 12l1
S0 oJlle BE AldFellA] 4 81E-go] 100
%°] AT}

a4 @

A5 e FA 24, BA Y, £ AL,
W, A 2 5 e £ Sakay )
27l B39 FRE g vlelste 2ol
Fasteh HA - UE (1969y2 4579 npHA S
o] &3tod Ql-F A g LA E Aol thele] e
A8 S s, 1% urethane & 0.5%} 1% 3|
T Aol A vh3 At FzEl ot Al g
GEHA BAR AMgo] FA|EO] it} Mag-
nesium sulfate= w13 37} A =3t1 30% &Y
off 242t o] A EH 27} el FE
o] 21, chloral hydrate= Hte] A]Zho] 2x)
2k 8] 5 A 7ko] A1 1%, 108 A Ao 2% Fal 7}
Holng nidalel Algo] ¢lojME 5B ool
B AFE FFAIFHE sk Aol sl 2
1L barbital sodium-& ¥}2] A] 7t7} 35 A)7ho] 2
I, EA gAY FECR FAY thde] Ha
ATk WP H(1987) LB, 7R, A|E
E ZHEof thgt 2-phenoxyethanole] AAvu}ld=x
£ 7z} 250 ppm, 200 ppm, 350 ppmoltii &%
ARk, @Al GG FEoR Al ol
3 At - AE(1988)7F AR A ERe
dhe] gol Blwd ¢35 3tH AN, 38 Al7lo] o]
A= Dol Ut @l F(1987) AE-Fo
&t shefolm| Qb gitel HY nl3 FEE 2
At A7 e B 75 ppm, 7HHAEL S0
ppmO| AA T, Al BE A Bol| A &= g4 62 ehtrt
3 Bt ofeh #ol YA E| g o
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FFY v A AEEo o olEL dF-§
FAAE digl] 5E 7R3 o] AKALS
ojut FAIZE wFo] E7Med A3 olth(Ball and
Cowen, 1959; Siwicki, 1984; {5 %, 1987;
Umehara et al., 1986).

A 2 Ao of 2 UA nFHAR
AHE-E & g 271012 MS-2228 A Bol thdt vl
A2 AHg-sta) vre) AAHE AR

glE=71Qle] Fx Ao o/ FA|e] gt
& A7He] Aol wet Frtst e, vt 3
&L ol vhsido. 24 1em, 2em %
3cm FA| 9 7 wte] gL 108 ool =7}
o] 200-250 ppmel|lA] z}z} 90% o]/, 35% o]},
15% o8t o, +4 355 308 ol &
7} 95% ol’¢, 100%, 100%°]1tt. $HH, A& u}
# whejof glojA] e H(1987) E F F(1997)
oatd 90%2] v 2 HBHE NS Ay 0
2] AlZF 9 HA 38 A7tolgtn EHdlen,
uhel 9 3% Al7to] 72k 108 oy, 308 Hele
Hx w55 HelH oz A n3 wrala 3k
th o]t 2elehd AR 1em FAIHAA
wylele] AH uld FEE 200 ppmo| A, 4%
2em® 3cm AlEZoA BRI AY uiH
FTEE $5A godth JqE - SiEA98He A
B A7) uhg} stepolu]=H2]3FAE 10 ppm, 10
B2t AHe) AS TS 35%, T 27%,
282 16% dhe] =L, 50 ppm, 1023 A4
o] 3% NPT 100%, TI T 9%, 2B TS
5ol 100% el dct. o2l A= AE v}
HA el Agdx &3] HuyEy 9l on(Ferreira
et al., 1979; Carrasco et al., 1984; Sado, 1985), ©]
& olnhz ¥ 28E S0l FES Akshe T
©] mixed function oxidase] Fo\} EH7} 3+
rE Arld Folrt 9] wWEoz Alggd
(Nies et al., 1976).

MS-2229] = Ao o g FAIH] vl &
2 A|zte] Z3tel wEr Frhel o, uid 3 E
&2 Fxo v 4% 1om, 2em ¥ 3
cm ZAle] A ule] &2 108 oule] MS-222
100-250 ppmoll A 2tz 90% o1/}, 90% ©|/3, 65%
olagly o, ¥ 3 E&E 308 olviel 2 %0
% o], 9% ©14, 80%H Tt ¥ Ao, MS-

2229] A vl BE@EHE %, 1987; F 5, 1997)
€ Z}d 1cm$} 2 cm FAIsfol|A] 242} 100 ppm}
200 ppmol 3L, 2t 3om FAIHE A7)9) 2
o F¥x]A] tch.

oje] AHRKFE olfF % A viHARE AME
H& 271013 MS-2228 A E9) A 2 A}
fote Ak BB AoE AsdEH. 53], 47
o] fAlE 244 3cmBths 1em AF9) X))
A gtel g o7F FEEA vebstch eu gl vt
A7} MS-2228 FE AR A8 A5 A
Bol A& mEdted +&, vk FE, AR,
A% e, AR BF AR fE, £304 58
Fusle] A8 Aoz} Aol WA GEE &
of gt} g, Ve viF Al AL viHAl 2L
A Egenus)l| F3he HWFolgt FxgE F
2 20 mpabA uke] Z3) Aol sl JERtT}
(B4 - 4%, 1981; P8 %, 1987, 3 & 1997). ©
ghA 3 AFel opHARA eIl MS-
2229] &8 A& SlahA F, oo 9%, A
o) ol A& Falste 712 2 oA Ea7ix| 9]
AlRE Foll digh A7t 8 E
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Anaesthetic Effect of MS-222 and Lidocaine on Abalones,
Haliotis discus hannai

Sang Duk Choi, Ho Jin Kim*, Hae Lip Suh**,
Ho Young Suh**, Moon Ho Yang and Sung Il Hwang***

Aquaculture Division, South Seu Fisheries Research Institute, National Fisheries Reseurch and
Development Agency, Yeosu 550-120, Korea
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**Department of Oceanography, Chonnam National University, Kwangju 500-757, Korea
*#¥Yeocheon Hatchery, National Fisheries Research and Development Agency, Yeosu 550-120, Korea

We investigated the optimal concentration of lidocaine and MS-222 (tricaine methanesulfonate) for the
exfoliation and recovery of abalone, Haliotis discus hannai in different shell lengths, for the purpose of
preventing the damage of shell and muscle. However, most anaesthetics applied at present have a strong
toxic effect on abalone. MS-222 is the only anaesthetic which is approved for use in food fish by FDA, and
lidocaine belongs to a group of anaesthetic which are used in human medicine. These chemicals were
evaluated as anaesthetic for different shell size of abalone. The response varied for different shell size
groups (shell length 1, 2 and 3 cm). In this study. we suggested the result that the exfoliation and recovery
time by lidocaine and MS-222 in shell length | cm group were more shorter than in 3 cm group. In shell
length 1 cm group, the optimal concentrations of lidocaine and MS-222 for anaesthetic were 200 ppm and
100 ppm, respectively. Lidocaine and MS-222 are preferable to other conventional abalone anaesthetics
since these are cheap, safe and convenient to use.

Key words:  Abalone, Haliotis discus hannai. Anaesthetic, Lidocaine, MS-222, Shell Size



