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Fig.1 Experimentel apparatus for stimulating and recording gustatory responses from the afferent nerve of the
barbel in Clarias gariepinus.
I MW LS4 A constant flow of well water to the maxillary barbel.
0 #Enas A constant flow of well water to the gill.
Rec: i@ #{Y Recorder; Osc: 3k %  Oscilloscope; Int: #143{% Integrator; Amp: Bk 3%  Amplifier; St: 18
W Stimulus; Wt: jF/K Well water; Ws: i Waste;Pu: KE Pump
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Fig.3 Typical integrated waves for the taste responses from the maxillary barbel nerve of Clarias gariepinus.
Attractants:
A FEY AEBEHRNIEBEB The extracts of earthworm
B WYl LM EMEM L-Cysteine
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Fig.4 Dose—rtesponse relationship for 7 extracts.
| 4k % Earthworm; 2 ®i%| Tubifex; 3 ¥J % Feather powder; 4 #F g Dried shrimps; 5 /8 Small
fishes; 6 M ¥ Field snail; 7 ¥ Pig—blood
FE 4% SRR il 2 RE R 8 _E T IR B S 1 S OWF HR) B SR 5 A X FR TS
B, LUBCAR i s 9 B SEBIB . 55 1% ] Weber—Fechner 1% : N=A logS+B
(N: BAE4E G0 S: WM. ) X P& B9 R R FEIT RIS 2047, 18 thi AR Xof 1 33 5 B ) 38 ok
O)WBLEA). RIEETX 7 HHYHARBERGBIEREM A M, BT
BRYRIREE R 107°g / ml i B4R R L IREE. MERPATUE . ESAURE A S 4
VR R B A B 8 R SR SRR, SERR AR K 107 g/ ml. (B M BR A MIBORRE
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Tab.l Relative stimulatory effect of 7 extracts of the animal tissues on gustation.

MY ] ii: 1 A SN R B R A
Stimulus Threshold Gradient Response magnitude No.of fish
(107%g 7 mD) (g/ ml) (A) (Meant S.D.) tested
40 & 1107
107 0.163 17.1£6.0 19
Earthworm
L % —11£0.3
[ { 0.101 16.1+2.0 20
Tubifex
# ®
10710204 0.101 150+ 3.1 18
Feather powder
4F )4
, _ 107102 0.096 13.0+5.1 C17
Dried shrimps
AN @
10710=04 0.098 115+ 1.1 16
Small fishes
E H —9+0.3
] ) 10774 0.098 92%1.2 17
Field snail
% [[[]. —7+08
. 107" 0.112 62+1.0 20
Pig—blood
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Fig.5 Dose-response relationship for 6 amino acids.
I L-¥ &8 L-Arginine; 2 L—2 it 5 8 L—Cysteine; 3 L—% # B L—Glutamic acid; 4 DL-7% & &
DL-Alanine; 5 L-# &K L—Serine;6 S-FHEE S-Alanine
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Tab.2 Relative stimulatory effect of 6 amino acids on gustation.

MY 2 I LRI ALY KR
Stimulus Threshold Gradient Response magnitude No.of fish
(10™mol / L) (mol/ L) (A) (Mean*S.D.) tested

L-¥ 58 Arg 107798 0.295 31.5£5.0 20
L—EpE# Cys 10700 0.246 19.0+5.2 17
L-# 88 Glu 107603 0.204 17.2+4.1 18
DL-FH &% Ala 1970703 0.207 15.1+4.0 18
L—-# E 8 Ser 107° 7% 0.283 15.0+2.3 t6
B-HER Ala 1073704 0.275 4.5+1.1 21
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Tab.3 Feeding reactions of Clarias gariepinus to the taste stimulus.

, 5% / 30min) *
P ‘“l%’ﬁfiﬁlkﬁuk min) i
) o R PIERRR
g ES AR
B 107/ mb
Earthworm >25 4=
W @0g/ mD
Tubifex 1520 <4
H o #10g/ mb
Feather powder 1320 <4
i EU0Tg/ mi)
15—2 —
Dried shnimps 520 4
#  M{107g/ ml)
10 —
Pig-blood < 34
H ¥ (107%g / ml)
10
Field snail = <3
/I @ (10 %g/ ml)
10
Small fishes < <3
L— 10*mol
Arginine
L-AE /M (10 mol / L) 0 3
Glutamic acid <
L— B &/ (10 mol / L)
. 10 <3
Cysteine
DL-H &8 (10 mol / L)
) 10 <3
Alanine
L-% 10 mol / L
# AR 07 mo /L) s 93
Serine

T+ Stimulus (concn.): @ No.of responses (30 min); 3" Severance of the olfactory tract; 1 Ablation of the

maxillary barbel and the olfactory tract
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F. WRIAMEAMRIBE WA IB) R, B S EEERRBEHTHRAE-R
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. AT sho AR BRI BT 5 R B R GE S . KA LB TE I B 6 R
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HERE B . AL (A), DL R B RR YR Yy 107 mol / L B AR N B2 7 3 BE 6T L3 (3
2), 5RO LS BRI SR 98 S A K TR A LR R, FLBEE % 10 7 mol / L
REARH. JEIET LAY B E 3 L E RN RS RS,
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(LK 2R L- 288 DL-H &M, LE R EmR. L-288) s R K.

FEAT 2% STE0 B0 5 8 L L0677 PSR, B G T MBS . FDHE 64 0 H AR b
B, EEATHFER. iCREREW, SRR DT S KT,
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Atema 2 A BSRAR ML, IF £k e mk R P 284 50 Tk b ATUBTR AT MR A SR A0 U P A
. (448 TERAR, Reutter 8 22N, IR —ROEZ WRFL. BAWERIEEE, R
H— MRS AR Y RS LI LA O B Bl kg s T B RATH
TRER L5 K U 4 0 ST ok A R AE B RAL  TT RE D4R B BT R FL B SR AN R B )
Wy, —REH S L EE, B TR S, WABIRIL. X4 ENRE
#15 SEM 4, st M A B % A IF L BmFLIRE W (8 2.B). HAaXHEEY
Frit %, RATIN K Al BR st R bR 28 M 41 A BRSO TL. S BLEN Y R (Rl £
KRR R R R AR ALk B/ R b, AL E R R SR M. AT LAIA K 8 T
FARIRE LA L SR SR R E AR . a2 R R SRR AT B R
BB 5 R A 5 B R S T B

W Ah, A SR, B T b AT R 43 A R B RN, 9% 124 / mm’, T
Atema §il 1% % 80 (1. naralis) b 8/R %2 % B K T 25 4/ mm™®, Kiyohara Mi{8a%¢a
(Phoxinus caevis) [1HI O SMEE KB 8 130 4/ mm?® B B, (B EMBIERER NS
He PRAC S , B 8 0 Ak T X I R R A 36 1L S 0 IS IR R 5% 10 mol / L—5 X
10~*mol / L', i & A11 0 48 8 F 6 b 10 % S E MR N 0 B {4 % 107 mol / L—
107mol / L(F5 2). BHRFERE KR SR BURM R A EEX R, Caprio
BT S M a AT RIG g, KB OSMRENIETE, AR S R R0 E
SN, vk RO B, W RER T AR B R e
32 BRI

24 A TR SRV VU 22 9 b AR R B TR BR A B9 15 A B L AT R BB
RHNE M2 MBS S, TR T TR A MR SE, B T PO 28 £ B IRt
FEI K b AT, B4, T AR S 00 AR T DR 4 R R R R E A .
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FAAESCE N 7 Fb S 418 AR SR AR R SRR SE I Y. A 6 R ERRIA ML
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REAR R 7 » BN AE 32 B4 SR SR B » 57 B 7= A 5 AT 10 180 P R B Sk RO 2 wh S e
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£ 2 TR A BT 00 A B — R 6 B BT R R B T SR B0 9 45 A R
(LS5 1850 B — 1 1 il 2 P RH B 5 AR T ELBRAE — ol i O B 400 R 1 At T st o ™

B4 41 F 5 T B R A 0 Zh A 2 S B T 107/ ml MR BT AR 0 I R 88 B EAT
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HB A R B R SR T BE B T X (R B A7 0. W AR I P2, Wi 5
BEEEETM SRR, RIUEE. B8%/0 32 IR R, B EA 58 M sk
SRR
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KRA B ERER. HE P RA 6 Mo A Fa AR, HE 107 mol / L ik
T IIAR A BB 8 HERURSE B (8 2), MUBMER S MR LK ER. b L-HEm>L-
AR > L-A 28 >DL-HEMR > L- 280 > f-ERR. X RIR 8 7= 55 R
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TR A 45 b £ RS B9 1R 10 4549 TR TR SOPE PR LB R — 30 2 F T K038 Y S IR B 2 75 56
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BEBESEINE 75, SUAT 4 RS 51 MR S X HIR B, % 3 MBS RIA K, B
— B RRRNIKAT o B A AR AR & B B i AL SRR . X AT RETR S B A
WA A (028 Fb R RR) 2 ()70 B OR SE 7 T AT AR RS . 1 90 T8 ERAIRE
RS SR N HIME— RS ERT 58, BRI U0 2 o 5 FE RS b AU £t A D BB AT
KRR, RN R B0 5% . o LT AR 2 b AU ok 75 B K R B TE ) T 4 A
WU R AT K R A
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GUSTATION AND TASTE ORGAN IN THE
BARBEL OF THE AFRICAN CATFISH

Long Tiancheng Huang Yiming

(Southwest China Normal University, Chongqing 630715) (Zhongshan University, Guangzhou 510275)

Abstract

The maxillary barbel of the African catfish, Clarias gariepinus, contains epidermal
chemosensory organs, the taste buds. It was estimated that there are 12 taste buds in each
mm’ of the maxillary barbel epidermis. The gustatory sensitivity to the extracts of ani-
mal tissues and amino acids was studied by recording the neural responses from the
branch of the facial nerve innervating the maxillary barbel.

Positive gustatory responses to the tested stimulatory compounds, except Glycine,
L-Proline, L-Tryptophan and L—Tyrosine, were observed. Among the amino acids test-
ed, the most potent stimulus is L—Arginine which has an approximate electro-
physiological threshold of 1077 mol / L. The taste responses to amino acids and the ex-
tracts have similar characteristics, rapid adaptation, phasic response, and saturation at
high con\centrations. However, the threshold, the gradient and the response magnitude
for the chemicals tested at same concentrations in the present study are different from
one stimulus to another.

The more sensitive stimuli by electrophysiological recordings are also the more eftec-
tive feeding—stimulatory substance. The results indicate further that the gustatory re-
sponses of the epidermal taste buds are related with the exploratory and feeding behavior
in african catfish. It is suggested that some water—soluble amino acids in feeds may evoke
feeding responses.

Key words Clarias gariepinus, Taste bud, Electrophysiological recording, Gustatory
sensitivity, Feeding behavior



