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Influence of Benzocaine as an Anaesthetic
for the Grading of Tilapia
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Anaethetics are needed for handling fish, especially for transportation, tagging and grading.
Among them, MS—222 has been popular in aquaculture since it has an excellent anaesthetic effect.
However, MS—222 is more expensive than other chemicals. Benzocaine (Ethyl-p-aminobenzoate)
has a similar molecular formula and equivalent anaesthetic effect to MS—222, and is cheaper.

The purpose of this study was first to compare anaesthetic effects (Benzocaine) under various
conditions . temperature, concentration, pH and body weight. Second purpose was to compare actual
anaesthetic effects at 50 ppm benzocaine at ambient temperature and pH for the grading of tilapia.

The results of this study are as follows :

1. The effect of anaesthesia at 24C was better with low pH, that is 5.6 than high pH 6.6 and

7.6.

The anaesthetic effect was not different at different body weight form 1lg to 1,350g.

The fish were anaesthetized in 4~10 minutes at 50 ppm benzocaine at temperature.

20~24C and pH 6.8~7.3 and recovered in 4~6 minutes when they were put back in the
fresh water after 30 minutes anaesthesia.

Benzocaine was more sensitive at pH fluctuation than temperature.

Twenty four hour-TLm of Benzocaine was 50 ppm at 24C, pH 6.8 when the fish were put
back in the fresh water after 120 minutes.

3 iR "o} (Sado, 1985 : Kim et al, 1988)8A7R ol F&
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Table 1. Classification of the behavioural changes that occur in fishes during anaesthesia
(after McFarland, 1959)

~ Definable level of anaesthesia Behavioural responses of fish

Stage Plane Word equivalents

0 Normal Reactive to external stimuli,

equilibrium and muscle tone normal

I 1 Light Analgesia, slight loss of reactivity
sedation to external stimuli(visual and tactile)

Voluntary movement still possible.
Opercular rate normal.

I 2 Deep Total loss of reactivity to external
sedation stimuli, slight decrease in opercular

rate.

II 1 Partial Partial loss of muscle tone, reacts
loss of only to very strong tactile and
equilibrium vibrational stimuli, rheotaxis present,

but swimming capability seriously
disrupted. Increase in opercular rate.

II 2 Total Total loss of muscle tone, reacts only
loss of to deep pressure stimuli, decrease
equilibrium in opercular rate below normal.

11 Loss of Total loss of reactivity, opercular
reflex rate very slow, heart rate slow. The
reactivity level of surgical anaesthesia.

v Medullary Respiratory movements cease, followed
collapse several minutes later by cardiac

arrest. The level of overdosage.
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419 Z3= Table 2.9 #r}. Tilapiael vH3 Al
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A Rez ~teidrh

Benzocaine < ofA A A T4 vl A2 AMgEE
#AAZ o fol UM FAZ A& npHEDE 23]
nFE, g G vhHel Hojt &) Q)
on EAE WS ME FHE XUn oty @
j2g0=4
2. m3l A& AIZHE 318¥ Benzocaine 50ppm ¥

=ofl «1e} pHE, oJAFE vha &3 H]a(247C)

d¥1g 8 $248 w3 A4 Azbe] 5~15%
Helol 43 Benzocained ¥EE ¥ A3, 50
ppm©l AA FX Yl Table 3014 B0l £ 24T
o 4] pH W3lol W& vl3 A3 pHY RolA,E
T 818k vhebwtoh df 2T pH 7.691 dislA] pH 6.6
ol 4= ubd AlZke] 122 W& HUI pH 56904
of 1/42 w2 Fskth w3 A WA RE pHYE
A 5hetofl whet 2HA el oH(Fig 6).

Table 2. Temperature —dependent effect of Benzocaine at various concentrations (pH, 7.6)

Benzocaine  Temperature Number Mean Body TA RT
Dose(ppm) B (°C) ~ of sample  Weight(3) (sec) - (sec)
200 0000 21 3 13.142.7* 109.1+ 224 13714309
200 24 30 11.0+16 487+ 98 89.5+22.0
200 27 30 10.0+0.5 430+ 6.1 86.7+35.4
200 30 30 122403 388+ 84 8494276
100 21 30 114+18 2077+ 349 13254328
100 2 30 11.040.7 1013+ 132 82.7429.7
100 27 30 100415 836+ 14.7 7394264
100 30 30 140407 82.0+ 110 7264208
75 21 30 146404 3325+ 456 12554252
75 24 30 11.0+1.2 1765+ 315 80.5+20.8
75 27 30 120402 1505+ 35.0 7224153
75 30 30 140415 147.1+ 360 67.7+37.3
50 91 30 109430 2480048570 11954193
50 24 30 1024138 536.2+120.0 76.6+29.8
50 27 30 10.040.7 459541473 70.64-23.8
50 30 30 110408 4242+ 808 50.9+25.1

TA : The Time of Anaesthesia
RT ! The Recovery Time
* ! Values are means+SD



Hyung-Joo K - Seh-Kyu CHUN 103

Table 3. pH—dependent effect of 50ppm Benzocaine at 24C

Benzocaine pH Number Mean Body TA RT
Dose(ppm) of sample Weight(9) (sec.)¥ (sei.)
50 56 25 19016  1399+4233* 12094315
50 6.6 25 18.3+2.2 248.6+40.5 110.3+44.9
50 7.6 25 14.1+15 512.4+87.6 97.6+27.8

TA ! The Time of Anaesthesia
RT : The Recovery Time
* I Values are means+SD
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pHe] ¥ 3lo)] o2 vl3 &= Hirayama $(1965)0]
MS—2228 AH83te] pH Asle] W ufi Ayl
F7boll i3] Barg vlz} o) Benzocained %%
EstA dxska ok vhE 2" ZHv 4e
e AHE St ol /E dR2YA FEANA
Ak, 873 wigle] w2 FA4% e ¥z Ao
Ata el

ol AT vt Fx o] MEE Al A do) 23
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T2t Folol 3ok 8 13 tH(Takashima, e al.,
1982).
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HA F=e Ao MAlzto] Welr] Buf TR
FAE A3/ o ftiTable 4).
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STAGE II (PLANE I, PLANE II) @47} A&84=
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Table 52] 2t @ Fol| A H i u}3 4hQ Alzko] 5E
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& F v} old} Benzocaine 50ppm F g &34
o A8 A7 4~10% el SE AIZHE 30
vt E A% AFHEH 4~68 W2 FH D
a2 7Hsd uiHE A FE we BE FA {7
AU wiz HE ARro] 2~3% 48 HEg 2ot

B AP 24210 Fo] A A= /T AL RS

Table 4. Body weight —dependet effect of 50ppm Benzocaine at 24C, pH 7.6

Body Weight Benzocaine Number TA RT
9) Dose(ppm) of Sample (min/sec) (min/sec)
T 50 6/40~10/40 1/40~2/40
7 (8/40) (1/40)
 110(9) 50 V ) 6/40~14/14  1/12~2/50
, _ L Ben o ensy
- \gé;(g;“““* “ "H_WWS—(; ) 7/42~ 12/06 2/00~4/20
(9/51) @1y
13509 50 8/45~11/45  3/00~4/20
(10/15) (3/40)

TA : The Time of Anaesthesia
RT : The Recovery Time
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PygHow AuE AART

4. Benzocaine2] 24A]7}—TLm

& 24T, pH 6.89 A Benzocained} 24A] 7t — TLm&

Table 63 #tl 608, 120%, 180%, 3008+ FA4

6082 A E N &HAI T BS H2 B2 A Y

FHE AL vl 308 o] FHE A3 B #¥E

F#7 ARR 2849 200183 4vkes A o)

@A olzy FFe] AXNE FeiHt

Benzocaine8] 24417t TLm& 50ppm FXx1A 120

Table 5. Temperature, pH—dependent effect of 50ppm Benzocaine after 30min. anaesthesia for the grading

of tilapia

Temperature pH No. of Mean Body Application TA RT
©) sample Weight(9)  Time(min). (sec.) (sec).

o 274>Vi S g8~ - EZASJH “V‘IQ;TZ.HO. - 30 114.3+20.1* 163.1+ 454
24 6.3 25 110 30 183.0+49.5 2029+ 473
24 6.8 25 115 30 215.9+55.0 257.0+101.3
24 7.3 25 115 30 282.0+53.5 274.7+ 36.6
22 5.8 25 110 30 164.6+34.7 182.0+ 28.1
22 6.3 25 115 30 195.9+44.5 2285+ 60.0
22 6.8 25 105 30 244.0+484 309.4+101.0
22 7.3 25 110 30 358.1+64.5 3194+ 290
22 58 25 112 30 23454393 2567+ 479
22 6.3 25 11.5 30 244.7+35.1 316.1+ 60.5
22 6.8 25 10.5 30 304.6+99.3 320.0+1155
22 7.3 25 12.0 30 574.5+77.7 367.5+ 68.8

TA ! The Time of Anaesthesia

RT . The Recovery Time

»*

. Values are means+SD
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Table 6. 24hour—TLm of Benzocaine to tilapia (24T, pH 6.8)

Benzocaine Mean Body Number Anaesthesia Survival
_‘Pps_e@gr_n_)l Weight(9) of Sample Time(min) Rate
50 11.5(9) 20 60 16/20
50 12.5(9) 20 120 10/20
50 10.7(9) 20 180 6/20
50 11.0(9) 20 300 4/20

TLm :

Median tolerance limit where 50% of the individuals survive in the presence of a specified concent-

ration of a toxicant, usually for a specified time.

B A& oA 24413 ¥ 50% HEEE e
W,

Tilapia E A v} A A& ML FAGo2 & 3¢,
tilapia7} 2w} (STAGE III) WA vhH] @A(STAGE
W)ell ol27 Gx & #op3in +3 48g 18y
nH gre 2AE Yasidy AlsdEn

£ A7l A= tilapia®] AT BHH Bohe A
uHE EXo g AYHA 28} AVGE A
UAL 4AF FdHoz AgE AF oz
Benzocaine S $4°% vl A9 §4E AYa Ao
Aztdo, 283 7hFo] AP E EHo %A #
ALS-E - vl AAFHolgtn BdEh

vl A= 1 247} pH, CO,, alkalinity, hardness 2}
H3lo] o8 FHx Y& v o] FE3jriiL
B 1§ v} QltHFerreira ef al, 1976b).

ol AL oF FE Aol vl AT} Ao YL Fi=
A& 93 Aot
Ferreira’s(1984)2 Tilapia +%-& $13] Benzocaine 25
ppm FTE 24 FHEE vl AL XF A HoE
T2 HEEE YetdTh 1 olfEA ofFe A
A O A o] hALGE 4bA A 74, CO.2F ammo-
nia &= B8 7| X Ao 24 Aok A&
¥ tH(McFarland, 1959).

Tilapia '8 A 283 T2 AR stress 80 E
7721917 913 Benzocained AH8Y B¢, £33 87
89l(pH, 42, alkalinity, SS %), Ad FHEIel4),
g e, 3AY §3 F Ak 298S 1Y
A Zgel dste Aol wig dgdn o

L 2N ©

ntHA olFE HIE W 53], 4, EAFY,
A ztgjeo] da s,
npHA Fo)M MS—222& Holyt AxtE s %4
Atglel dg) o185 3 Uk 2t MS—222& vF3 Al
By 7o) v FAHY Re] RE)
Benzocaine(Ethyl-p-aminobenzoate)> MS—222¢} A
o] FEF vHEAE XY gley 7HH o] Yo
ZAAF ot B AT AE tilapia 48 9150 Benzo-
caine® AH-3te] 87 WEF &3 pHY S} W&
vhH % 8 A9E 4y Ron dA FojFgedA
ARt qdg nHsg AF 4 & e WAE
AAlgte] EHo) gl FAFHow AHEE F UARE
8he ot

a2 A3de O# 2ok

1. pH ¥is}ld] @& vl3 aAAE pHIl HE&FE 9
&3 AR =AUt
2. oA F Wl mE vy A FgAHL A
VEHA Fh}
3. AA Fole] 73 W& A 50ppm Benzo-
caine®] v} AT 4~108 ©la HAE AIFE 7
HE 308 AN F9] 39 4~-6%8 28 HA
4. Benzocaine€ +& W3RT pH ¥3ld o U
A FgHck
5. Benzocaine®] 24A1t—TLme $& 24T, pH 68
o) 4] 50ppm=t o o] 12083 X4 A1) & 24413 ol
50% 4 E&E& Ve
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