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The efficacy of lidocaine hydrochloride and Clove oil as anaesthetics was evaluated in the Korean rose bitterling,
Rhodeus uyekii (Mori, 1935) and oily bitterling, Acheilognathus koreensis (Kim and Kim, 1990) at four different
temperatures of 10°C, 15°C, 20°C and 25°C. When complete anaesthesia was acquired less than 3 min and recovery
was acquired less than 10 min, the optimal dose range of lidocain hydrochloride at 20°C was 250~550 ppm in
Korean rose bitterling, and 150-550 ppm in oily bitterling, respectively. In case of Clove oil, the optimal dose range
at 20°C was 40~200 ppm in Korean rose bitterling, and 80~240 ppm in oily bitterling, respectively. Both of
lidocaine hydrochloride and Clove oil resulted in a negatively dose-dependent manner for anaesthesia induction
time in these two species. Recovery times were more variable in relation to anaesthetic doses, but in general higher
anaesthetic doses resulted in similar or longer recovery time. As expected, the lower temperature resulted in longer
anaesthesia induction and recovery time. The study demonstrated that lidocaine hydrochloride and Clove oil can
be used as effective anaesthetics in these two species. The results from this study could be useful for aquaculturists
industry and other related husbandry practices that require anaesthesia of Korean rose bitterling and oily bitterling.
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AF vlFAZ ALEEE 32 A2 & urethane, ether,
chloroform 50} 32U}, o] % WAtEd 2 wyso] dxj
£ ARgo] FAIE R e AA oIt (Hasler and Meyer, 1942).
AR 2 EAJo] 714 Mol u|F 2ok (FDAY 2lste 2] &
ol9] nlHAIZ A= EA AR AR da] AMET 3l
£ tricaine methanesulfonate (MS-222) ZXHE ©]Z1o] o] Foj
H2d ¥ H87e Had 2197+e] F947)7H Withdrawal
period)e] JFH o2 FAEHT rhSummerfelt and Smith,
1990).

F1re]=7RR1 [Lidocaine-HCI: 2-(diethylamino)-N~2, 6-dimethyl
pheny! acetimide hydrochloride}> -8/ W4} Butz 7 g
&AM FF uF B2 ARHI Qlon, I FEE g
gt E¥ vlHolE AME-S & amide¥ 9] vl3 A o] tH(Considine
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and Considine, 1984). ©]&1 gt <A nlH & FaE|xsile
Carrasco et al. (1984)°] AR =71019 COE AH7lete] Yol
(Cyprinus carpio), A+8t @2} oK Oreochromis mossambicus)
2 21D 7| (Ictalurus punctatusyE IO Z v} E A& 3§ vl
Ak,

A F(1988)% W F(1988)y2 RH P2 gl Eoi9)
ajAtolol] tise] ojejgt HilelxTlRle) 2% vl AHE B
g v glon, diRleTIRl wiFA] He Aol el 4
F(1994) AL, & 52005y 2| 20)(Plecoglossus altivelis)
€ o= ZABIATE B3 B 5(1998a; 1998b; 2003; 2004)
2 WER|(Rhynchoeypris oxycephalus), WEN(R steindachneri),
FH el v)(Hexagrammos otakii) L winter flounder (Pleuronectes
americanusy® WO 2 PAEIEIRI v E4E B IF v}
Ut

Clove oil& Eugenia caryophylatta 79 £7], 9, 823
A 2= Clove oil ¥ 70~80%c B4 A€
eugenol [2-methoxy-4-2-(2-propenyl)-phenol]®] &z}l §CHBritish
Pharmacopoeia, 1993). Eugenok %30 2 ]33}l ¢] 21
FAI% £FA(Curtis, 1990) B &g W7] g AFH7MA
(Maura et al., 1989)2 ARSE T glon), ZtlAlE uf$- kA
okl gl AckMiller et al., 1983).

&7 & Clove oik2 o5 vHAIEA H2 B0 @
2] 2-85o], $-AR)(Oryzias latipes), 551 (Carassius auratus),
o], rabbitfish (Siganus lineatus), FX174%:91(Oncorhynchus
mykiss), XAl 7], thA FA ol (Salmo salar) B sockeye salmon
(O. nerkays-®] thget ojZolA 2 wld &3p7} 458 v ok
(Endo et al,, 1972; Hikasa et al., 1986; Soto and Burhanuddin,
1995; Keene et al., 1998; Waterstrat, 1999; Chanseau et al.,
2002; Woody et al., 2002). Clove o0ik> Cho and Heath (2000)2}
Wagner et al. (2003)°ll )3} chinook salmon (O. tshawytscha)
& Bxfgolo A o} f mlAZA HAE L HYPsl Ms-
2028 AT & Jon, diEEslE niiRl2 Fepr)Zk
o] Fa YU ) s aiTt g7 A, WA Aol
ARG 7]0) Ao 7t v Qi

ZIA1 B0 Rhodeus uyekii (Mori, 1935)& %12 (Cypriniformes)
o) gRpFolZH Acheilognathinae)l] &3k 8= 1§ ol i
2 Aot FH2 2 7} ko] B AHole AR
4~5emzZ B2 Fo2 RS A rt auR] g1 ot A
L 2 dege A, A7 oA, 1977; 2, 1997).
ZiABolg} niET IR 2 Jol &, drpRolate)] &k TEAE,
Acheilognathus koreensis (Kim and Kim, 1990) &A] &= 3.
fr Frol2 7% olde] Mz fidshe sha JelE 49
ke aFdel £2dt Joje A 6~8 cm2 B Fo7
Zal Weyoln JUL gzlon SFL Aw wjEe o
3IthA, 1977; 4, 1997).

B d7e el TEARE ddez 37 FA9
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A HEH FHYETE AN ojAlY] 2EFAE A
A7171 st Aol Fafaia bage] & o F mEAI
AR =711} Clove oitg A3t &, vhHA] =
oH AFE A ok =2 23E EUE i
=711 Clove oile] ZHA]%5-0i9} ZhgapR oAl Al 249
A3 - HEE Ao, £ A7 Clove
oilo] & Agl AHE FEL R F off niFAIZA Y
7H24-& 7kt

e # Uy

A#o| % opx)

LY 739 A 2419 FYPPIAE JFH A
& AU ARSSOA AA ST APl ARRE ZHAjRoje &
22 zzt A 3 nR@ha A8 Az &
EFAA7ZHRIA AR 3 WEH G A0 AR F2 7)
HAEE, o8 H¢ A Ho A5 247 421023 cm,
0.9+0.10 g ¥ 6.840.53 cm, 3.8+£0.47 g oAt}

o] M) F3ke) vl 23 ZhE 98l (Carrasco et al.,
1984; & 5, 1988) S¥NIEH(NaHCO;, Sigma USA) HZF
FTE 1,000 ppmeE § F, QAR EFRIEISIRE F2] 34l
9] ZH F=E A3t Clove oil (Sigma, USA)) stock
solution Clove oil (3] 90%%] Eugenol /)2 95% dl&t
2 1:109] H&Z o TREATHCho and Heath, 2000). 3t
E°}™ Clove oil stock §H& AME-3la] o3} 2)3lrE 34,
Clove oil¥] 7+ 3% =& 4A3N.

Ol &3 AL

ZHABoleh X8 dibe g QAkelEFIRIF Clove oil
7} FEEE uld] 222 10°C, 15°C, 20°C 2 25°CE 228}
o vl AlZK(Induction time)s} 3|E-A)7H(Recovery time)S E}
o|BE ARgEl 2 @92 23 B APl e vl £
<3 38 & FYH Ao, nF AE 35 Hol of
AE FHAA. A AR BTl 2 2] He S0 L
£ 212 £X(EF 40 L)E FNEF F Aol =
E2AA BHAIZRE ZARIGAL ol F 7] FFEHY AR
)l A B EAIZRE ZARIAT 74 riAle) FEY, a3
Zt uiy 2 AR ZA1eolet TR 47 2001y
o], 33]9] WHEAHL HAISAT.

OpS &3t Y 7|8

a3 B2 Table 1949} Z+& Summerfelt and Smith
(1990), Keene et al. (1998) ¥ Mylonas et al. (2005)%) v}
3 B3 7188 sk AN wlAIZRS
zhe) A A (Stage ANE AT BEZH AFA T2
Zt(Stage AS) BEH7HA] 28 S Alte R AR, S8A7H



ZAjgoloh AT o g4te| =713 Clove oil vh3 &7}

Table 1. Stages of anaesthesia and recovery from anaesthesia employed as endpoints in the present study (modified from Summerfelt and

Smith, 1990; Keene et al., 1998; Mylonas et al., 2005)

Stage Description

Notable behavior

Anaesthesia

A3 Loss of equilibrium Total loss of equilibrium but still evade capture, pectoral fins moving, regular opercular ventilation
AS Deep anaesthesia No movement, loss of responsiveness to tactile stimuli, slow and irregular opercular ventilation
Recovery

R3 Regain of equilibrium  Complete and permanent recovery of equilibrium, regular opercular ventilation

RS Total recovery Responsiveness to visual stimuli, avoidance swimming

< PHE HAE 35S olFE F (@FFS ¢HE] olF  AME v A3t YEUA] 48ttt ZAEolE gateEs)

(Stage R3) ¥ (by34 799 B &7} Alz}h 2430l 4H-3(Stage
R5) Fei7HA] 285 AHeE e

ANz

AEAA Loj A =IRIF Clove oil®] 27 F=9} 1}
HAreoMe} Az g o]59] F Bl AR HAYs
7] $5l} One-way ANOVA (SPSS 9.0, SPSS Inc., USA)YS

ARE-319 3, TH3H) 2 Duncan’s multiple range test2 27 3}
At

4

ok 2 58 Sgo] 2000 S ZHAEolo} BAlRe) ¢
A=K} Clove oilll ¥ w4 &3e Table 29} 2t}
ZEABoIRI 735 FArel=71R] 50 ppm3t Clove oil 240 ppm
Table 2. Effect on induction time and recovery time for Korean rose

bitterling, Rhodeus uyekii and oily bittering, Acheilognathus koreensis
anaesthetized with lidocaine hydrochloride and Clove oil at 20°C

Rhodeus uyeku Achetlognathus koreensts

(ppm) Induction time Recovery Induction time Recovery

( ec)* time (sec)* (sec)* time (sec)*
B ~ Lidocaine hydrochlorlde
50 - - 45+85.4° 61+£5.9*
150  194422.3* 48+9.1° 112£18.6° 69+11.6°
250 97+9.3% 79+£39.4% 64+11.3° 83+30.8°
350 77+11.8° 86+26.5° 55129 121£29.5°
450 62+9.7° 99+10.7° 47+3.3° 131+28.9°
550 32+7.5¢ 106+49.0° 30+£2.6° 140+28.5°
Clove oil

40 180+40.3* 69+19.7* 198+53.5° 104+20.7°
80 84+15.3° 74£19.2% 103+12.0° 134+£30.1*
120 42+1.0° 88+15.9* 72£16.9%  157+49.1%
160 40x1.3° 93+29.7° 63+7.7° 190£39.8°
200 34£72° 97+23.0° 48+1.9° 194£31.1¢
240 - - 43+11.9° 200+38.0°

"Values are meanstSD (7=20). Different superscripts are significantly
different within induction time or recovery time in each species.

1 150~550 ppmollA] 32~194%9} wiF A7 P on GAik
TR FETF SRS AR Ade FEe 1Y
2, =Y o3 Aol YERIATHP<0.001). ZHA1 3ol 9] o
=TI 150~550 ppmollA 2] S EAJ7HS 4810622 L}

o AR EIRI =7t F7IESFE 3| BAI 94 F7)st
Rovt, T2 F93] ol Bolx] UUTHP>0.05).

AR 9] YA E71el 50~550 ppmoll Al e] miE 7L
30~445%, B BAIZHE 61~1402 2 ZHA|Hold| X 9] nlH &
I R E GARITIRI T F7i wel vi3AIzke) 7t
a9} BjEAIZH] F7HE HYon, 5 27 xjo|E JEt
W ATHP<0.001). PIHAIZE oF 182 7]1FA] ZpA)Rolel AS
€ FAEI=IRI 450 ppmlH] wbsl, ZERFE 250 ppme
Hao] Zgdxp2rt ZhABojd vlE] Qateleil Asxd vS

N7+ ul E3E Hol UThP<0.01).

ZFAB-o1& Clove oil 40~200 ppmollA 34~180% 2] wl3A]
7ha} 699729 3EAIZHE BT AEAEE Clove oil
40~240 ppmol|l A 43~198%2] wIFA17E} 104~20029] 354
ZHE B4k Clove oil2 ZHA]%g-ol¢l ZAFE vi3{Al) n}
#H e gAETRICE ZhAgole AERIFE vl e
& o v &3} FUIA, v FTrt S7HERE olEA)
e Zadted 24 f93 ztolE JYERIAI(P<0.001), 3]
EAZE A 37 AEE oY 5 f9F zjole B
oA} ¥UTHP>0.05).

=R 9 Aok A, Clove oil Y 5
TEAA ZHAlgole BaRFe) vls) e v &, B
V=S HATHP<0.01). PFHAIZE oF 18-8 UYElllE BE&
ZHA B0l A9 Akl EFR10A 450 ppmTt Clove oilolA]
80~120 ppm 23 AT AL FArE|=FRRINA 250
ppm3} Clove oildllME 160 ppmQ XA, ZkA|Boj9} 22
oA wRHAIZ o 1B 285 BT FARIETIIO) Clove
oilol} ®la} F3ict.

10°C, 15°C, 20°C ¥ 25°Co|A 9} GAtel=RRI 7+ sl o]
g ZkAlgole] mlH Az 3] BA|7Re b2} Fig. 1a9) Fig. 1b
o} 2t} ZpABojoll A 2 FAkRl =TIl Feo)] i v
A7k} Bl BA|7Re Zhzt 25°C2] 50~550 ppmolAE 15~427%
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Fig. 1. Effect on (a) induction time and (b) recovery time for Korean rose bitterling, Rhodeus uyekii anaesthetized with lidocaine hydrochloride
at 10°C, 15°C, 20°C and 25°C, respectively. Vertical bars indicate standard deviation at each means (n=20).

9} 27~93%, 15°C9] 150~750 ppmolME 69~40439} 80~130
%, 10°C2] 150~850 ppml| A= 90~1,078%9} 85~155% ©|Y
o, 20°CollA¢] vRH A7 B 3] EA|ZF A Table 29 7+
o 7} vl $2eA vl X7} BolASE ulgAzke B
olx e JBAZRE Aolx e o) FFHOE Yehton, u}
3 o] F7HEFE A=A vlF A3t € Fals.

10°C, 15°C, 20°C B 25°Cel|A 9] @A) =191 7t 5o of
T AT nHE Az S EAIZR Fig, 2a% Fig, 2b9} 2
o BRI 2 zF GARIETRI S tE ulA)
243} B EAHE 74z}, 25°C] 50~550 ppmol|l A& 15~385%9}
61~155%, 15°CY] 150~750 ppmo A& 3328329} 76~163%,
10°C¢] 150~850 ppmoll A& 64~590%, 139~234% o] om,
20°CoIM 8] vRHAIZE R 3] EA7 A3 Table 29 7t} 7t
o 294 vl TRt BolASE vl oA
B EAIZNE AojAe Aol FFHoE Yehgon, vy £
0] F7HEE AsTolA vl S} S =331 Ukt

10°C, 15°C, 20°C R 25°C1419] Clove oil Z sxEo)| thgt
ZtAlgole] el A7t 3 B-A7-2 Fig. 3a9} Fig. 3b%h 7},
ZhAlgofoll A wly =29 2} Clove oil X0 t§ vl A7+
3 B EAIZRE 27 25°CY) 40~200 ppmolME 55~125%9
55~125%, 15°C%} 80~320 ppmolA & 25~309% ¢} 81~190%,
223 10°C2] 40~280 ppmollAE 30~289%9} 119~325% o]

Pel=

ZHABofollA] =2 25°C9] 240 ppm3} <& 10°C} 320 ppm
dME wk 37t giden, & 20°ColAe] A7 2
3|5 A7) AZR= Table 29} 2t} 7t ol 420l wly &
=7t o FE uFAI BRI S BAI7L AojRe A
Fol FFHoE YEiston, uly £20] F/EFE AE:
oA vl &3} 98 Fgsiich

10°C, 15°C, 20°C & 25°CellAl Clove oil 7} ko) tigh &
WANFolA o] vl A 7ha) 318-A17ke] A= Fig. 4a9t Fig. 4b
o} 2ot RN Bl 24 2zt Clove oil F%9] g
A7 S 817 7zt 25°C] 40~240 ppmellAE 25~183
29 111~195%, 15°CY 80~320 ppmol A& 40~161% ¢}
200~528%, 28]1L 10°CS] 80~320 ppmo| A& 47-215% ¢}
282~653% °|t}. ZERFAA mF 2 10°C2] Clove oil
40 ppmol A& vk A7t A2, vH =L 20°CoA 9] Bt
FHAT 2 3 EAZke] A= Table 29 2}, 2} vl 4o
A TR 2oRSE niAIZHe BolRIY HEA|7ke
oA Aol A2 Yehon, i $20] 718
TE AvzoA vl 3t 98 F3E] Yepgc

ZtA 5ol ok IR RoA kgt uly 2 Z2H3¥Y) FA
P Azl Fg3he FAEIETIRIC) B 5 WHlE 50~850 ppm
2% Clove oil®] 5= ¥ 40~320 ppmol W13k =4 U
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Fig. 2. Effect on (a) induction time and (b) recovery time for oily bittering, Acheilognathus koreensis anaesthetized with lidocaine hydro-
chloride at 10°C, 15°C, 20°C and 25°C, respectively. Vertical bars indicate standard deviation at each means (n=20).
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Fig. 3. Effect on (a) induction time and (b) recovery time for Korean rose bitterling, Rhodeus uyekii anaesthetized with Clove oil at 10°C, 15°C,
20°C and 25°C, respectively. Vertical bars indicate standard deviation at each means (»=20).
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Fig. 4. Effect on (a) induction time and (b) recovery time for oily bittering, Acheilognathus koreensis anaesthetized with Clove oil at 10°C,
15°C, 20°C and 25°C, respectively. Vertical bars indicate standard deviation at each means (n=20).

B, 21 Bolsh BRI B kel =rkelel wiste] Clove
oilo] AEE A u-S 8%k uR yke-o By},

a @

of e, v AL o E IYAA & o)x] &3}
Al ez HFE &4 3o, o FolA 3= 2Eg 28 3
23T, 1998a; 1998b). ©]¢} Tl o] 58 giiyoz
T ol ol A AR M FH M) 2, §2]o] At A
23, B3 AT, &, AR, AR 29, gol AER) &
B T A, B FYEF] FA Y Y 5L HsA
FHSummerfelt and Smith, 1990; 1} 5, 1988, 1998a, 1998b,
2003, 2004; 3 %, 2005).

BN vH i o F 7L vl follo) A& A7k g
FH 9% v B3 71E7R £ nl3 g0z HE n)
3 o AFE AASK: H7IR] 285E A]7ton), 3 A7+
< oH i o1F7t B BgellA A gEe BlHalen) 4
8.5 AlZho|t(Summerfelt and Smith, 1990).

£ A7 A, 20°Co1A o 187 ) fEEE 92k
=R = ZABo oA 450 ppmel UL ZgAREE 250
ppmeEXN, AT 7} ZHAJRolo) Bla) PAEETI AEE
oM RIzZHE vl A3E BT & ¥ SUYH oy 24
A v $ 200N FrRIETRRICE HEX S WEMNS

PHHA] BRAI oF 188 YEllE FARIEIRI FEE HE
A7} 300 ppm, WEZN7} 400 ppmolJTHE 5, 1998b). )&
T oA Aol F FolA, o) A7), w2 oy
Ale] BAA aio) oA #9°9 = AcHGilderhus and
Marking, 1987; Son et al., 2001; ¥ 5, 2003). :
R AR ETRICZ miFA] Az o 18-S Yeh)e
FEE v £ 1008 15°CAA BERE 22 600 ppm,
400~500 ppme 2] HE/HE 22 600 ppm, 500 ppmS
UeRd el B A9 galegigle s uld 422 10°ce
15°C 22102 mlH{A] wjAIZE o 188 YeliE 2zt
X 850 ppm, 650 ppme A2 ¥] A, BRI EX 9} W
E7H0l vla) GaElesigl TeEolN FES ulE AgE B
ol it FAEETIIG vl BRI BE4E, 287 vl
o] F7IERE nlHA|Zbo] BolAlE vHY Eaks B Ay
olXet o7 2 AR Fol(H 5, 1988), Fx=Au)(t 5,
2003) % winter flounder (3} 5, 200404 % Yeh}z 9o},
Endo et al. (1972)°] 4 F==o)F-E, 28]2 Hikasa et al.
(1986)°] YA(Cyprinus carpiofS A} Z Clove oildl] &]&
o AHE AL 2ARE ol F, YA FE YA Clove
oildl &% vl3 A3 ZAL7L smallmouth bass (Microprerus
dolomiea) (Peake, 1998)2} XFdv]|7](Waterstrat, 1999)% o]
o121 v} Qlek. o)¢} o] Clove oile AHE WO 2 & up3
Al eI BB A7) Qo] A o} F ulHA|Z 2 A



ZHAgol ot AR o) gA =719 Clove oil B &3}

S quinaldineolt} MS-222¢} ol AFE Brlehs 58S
A3 AtH Anderson et al., 1997).

2P 7194 Clove oilZ 42 23°ColA] Bl A] 2~5%-¢) w}
HAIZHE HolE Clove oil ¥ 150 mgl? o|om,
smallmouth bassoll ] Clove oil2 & 10°ColA] v} A] 258
] s AIZRE 2 olE Clove oil FE& 60 mgL' O 24 (Peake,
1998; Waterstrat, 1999), ¥ A+ ZA3eke vh3 £ 2 A&
B ok A el A 2bo) 7t Qlo} AH BlmE olal Syt M2 &
AR uh E3E BoiR T Qi gAReIlleA o) Axle}
PRE7RRZ vl Az o] Clove oil® oH $T7t 284
5, 223 v} 0] F71EFE vigiAI7ko] BolAE nhy
23E 23, )83t Clove oile] 55 9 vl o) o}
& vt3 %2 European sea bass (Dicentrarchus labrax)}
gilthead sea bream (Sparus auratays ACE & vl Alg
ANM%= HA] ehta lth(Mylonas et al., 2005).

F UEAIR ARAL ARSRE B o} Foll thE miEAle] <t
A4, 84, 74 9 AR 9] FAIE Taistedof 39, of
o] ol mlHAIZAM S o3 Ayt EAL THEsleo} Fh}
(Bell, 1987; ¥ &, 2003): AR, @} A7+ 35 mjgto]H of
F AR U Foh 25, vl 39 JEALe sR T e
2 ogke g golok stk AR, i ojFolle E4o] Yook
gk iR, HF317) J3 ARRA] AR RPNAlE B slodof
o oA, tiA o Fo) Al 5ol YRS FA] Tolol §
o A, A7 oA Yol wEA) w2 =AY 2dd)
Ab ol oA el ZEFR] gdolM Fopr)ziell thd AR A
To] glofof gk AFA, vlZiAlY) HhE AR WhE w3 &
It FAHEC] flolok gtk AEA), 71go) ghaol ).

o2t AN £ dAyolx AFgE FA)EFRIT Clove
oild ZHA|Bojot gl el miFA] o F wlA|ZA 9] Ayt
228 AQ3) 233 gloy B3|, gakemiele] e =
& 1822 AMEE T Clove oild] 8 482 eugenolo] X
I AEA F £F5AIY AZFHAE AT Jdrhe HES
312 A] “general recognized as safe (GRAS)"ZA] ©]E2] ¢l
A £ ok ALEEH(Schnick et al., 1986).

olF mhAlE oMM Y] 2EH A kg, BFAYARE, A
48, op7bo] 3F, A% b, Y, ¥ AHED, glycogen,
lactate, pH, B4 o] B 4F), wl&, T2t 742 @ A2} &5
AL BFrAY ZAAFIT o)8iF vl A3He o7} nlEA)
o =% A FAx FAT &8 £ 3S(Bourne, 1984;
Summerfelt and Smith, 1990; 3] 5, 2005y T3, 215 G4t
=71} Clove oiloll 2% vlE] & ztA|Bol9} Zgrjso)
A Yehe o2j7iA] Ae)F ksl B% A7) " astels
BzHd. okEE, olgdt HArEl=T101 Clove oite ARG}
of ZtA g0l ZEREE U o2 BS Y olx) 27) ¥
stage sensitivity AL} o} &-8] AIZ FR] EFAQ S0
T AFEo] R o g Ptz Alsd.
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A A

€ 47 FEHFYASY WEAR AL A TES
LAE AES Al dEl S+ =HAFUD. B A £
YA HFHR] Y2E o] Y2 FF YR S-S
T ATALEA A TEE ALY BY, B =ES
AEEA 24, $As =) $EE T 9] A
AEAE A=Y

2 o

218, Rhodeus uyekii (Mori, 19352} B2V, Acheilognathus
koreensis (Kim and Kim, 1990 th3t g4k =717} Clove
0il¥] 10°C, 15°C, 20°C B 25°C & Z7oA 9 n}y gste
ZARIATE. 3% vIRte] ghdvl (Stage AS)S} 108 bwke) ¢
2] 5 (Stage R5YS 71EA], vk & 20°CollA 9] Patal s}t
A HY T ZABole ZEdRbRoA 2zt 250~550 ppm,
150~550 ppm °]21 21 Clove oillM & 2tz 40~200 ppm,
80~240 ppm °|Uth. & AY) 25-& o2 § Fate e}
217} Clove oiloll 9% vF3A] negative T4 B& o)&4 S
Bt BEAIZME ol3A sl we) tha WolE ng oy
ko IFT vlHE 70 SEAAS BYn) uky et
P ke Sl 9 daBA 7} o], ALl Xe] v A
A B EA 7] o] 428 FUTh B A4 AMEE o
F oA dAe=TR13 Clove ik B AYd) AMEE 25
of AHHQ T HAY L AT B AFERE) Ao 7}
Algolot TR ALSA] o)A AFo] QT EHE HFolu,
°olE9 YA A8 Aoi},
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