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Tab.1 The effects of different tissue homogenates concentration on the behaviour of A. amurensis
0, 0, /% e
) Mm. ) 1% percentage of positive responses ) ( X_ * SE)
stimulus type concentration reacting sea stars I m v evaluation value of reaction types
5 5 0 0 0 0.05+0.050
sea water(cont.)
1 100 100 70 35 10 2.45+0.185
. L 0.1 100 100 75 20 10 0.79+0.178
Ruditapes philippinarum
0.01 100 100 45 5 0 1.75+0.176
0.001 100 100 40 5 0 1.45+0.135
0.0001 75 75 15 0 0.90+0.143
1 100 100 55 15 0 1.75+0.160
0.1 100 100 50 5 0 1.55+0.153
. 0.01 85 85 40 5 0 1.35+0.182
Crassostrea gigas
0.001 25 25 0 0 0 0.25+0.099
0.0001 5 5 0 0 0 0.05+0.224
1 80 80 40 10 0 1.25+0.216
0.1 80 80 40 0 0 1.20+0.172
. . 0.01 65 65 5 0 0 0.70+0.128
Mytilus edulis
0.001 25 25 0 0 0 0.25+0.099
0.0001 5 5 0 0 0 0.05+0.224
2.3 10  mol/L
231 , 10" mol/L
2 b
( 4 (0.000 1%.) , 24 3
3
1%0 16 7.76 g/(100
0.105 9 mg(02)/(g-h), g ) 8.69 g/(100 g)( ),
9.37 g/(100 g)( )
2.3.2 5 5 ,
3
b
[34]
_ 1, 11
107*~10"mol/L 0.080 6~ e,
0.083 9 mg (0,)/(g-h),
; 10° mol/L

107%~10"° mol/L
0.079 5~0.082 4 mg(0,)/
(g'h)a a

[11,27, 35]
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Tab.2 The effects of different amino acid concentrations on the behaviour of A. amurensis

SRR VPO

RIEMRIKEE/(mol-L ™)  concentration of amino acid

E‘J}'ﬂz%ﬂ% evaluation value of
stimulus type reaction types 10 10° 10 10° 10° 107 10° 10° 10
SR LA % 5
7K percentage of reaction
7 244 T AN
seawater control fiu%iﬂ;ﬁb} 18 0.050.050
value of reaction type
Ja— SR E 1% . 100 100 100 100 100 90 85 50 40
R percentage of reaction
e ST A
Gly &F\z%i”mﬂi 0.15+0.509 1.55+0.185  2.00+0.218 1.95+0.211 1.85+0.196 1.65+0.264 1.45+0.223 0.60+0.152 0.40+0.112
value of reaction type
s SR 100 85 85 60 55 50 30 25 5
BHEIR percentage of reaction
R SEAN
Glu &Wigbw}ﬂi/% 2.35+0.221 1.75+0.270  1.85+0.274 1.15+0.284 1.20+0.287 0.55+0.170 0.45+0.170 0.25+0.099 0.05+0.050
value of reaction type
- B BILLG1/% . 100 100 80 90 85 70 60 25 5
R percentage of reaction
o W A TR A
Lys )xﬁl%éiﬁ:@_l{ﬁ —0.35+0.418 1.75£0.216  1.60+0.266 1.60+0.197 1.65+0.244 1.50+0.328 1.00+0.229 0.35+0.150  0.05+0.050
value of reaction type
J= N 1%
o, percentage of reaction 100 100 85 80 75 75 75 70 55
% R K IR
vr )Xm%iﬁ@.'ﬁ —2.00£0.229 -1.35+0.182 1.25+0.160 1.20+0.213 1.20+0.213 1.20+0.200 1.25+0.228 1.05+0.198 1.00+0.229
value of reaction type
SN B A5 1%
KA percentage of reaction 100 100 % %0 % 50 60 20 10
< W 2K TR S A A
Asp SRR AL ] -1.90+0.204 1.00£0.441  1.80+0.186 1.80+0.213 1.75+0.204 1.50+0.401 1.20+0.287 0.25+0.123  0.10+0.069

value of reaction type
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Fig.5 The relationship between concentration of amino acid and OCR of A. amurensis
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F3 KTFEHE. ZWN. FEEBFREBIOIERAK

Tab.3 Amino acid composition in C. gigas, M. edulis and R. philippinarum

indicates significant dif-

n=3;X + SE; g/(100g); wet weight
amino acid Crassostrea gigas Mytilus edulis Ruditapes philippinarum

(Gly) 0.72+0.04 1.09+0.02 1.11+0.04
(Glu) 0.57+0.07 0.62+0.02 0.69+0.04
(Tyr) 0.25+0.03 0.27+0.01 0.27+0.02
(Lys) 0.410.04 0.4120.02 0.47+0.03

(Asp) 0.81+0.07 0.89+0.02 0.91+0.05
(Arg) 0.52+0.06 0.61+0.03 0.52+0.08
(His) 0.28+0.04 0.29+0.03 0.32+0.01
(Ala) 1.02+0.09 1.20+0.01 1.52+0.07
(Thr) 0.35+0.03 0.38+0.01 0.40+0.02
(Ser) 0.50+0.04 0.54+0.00 0.53+0.02

(Phe) 0.35+0.02 0.32+0.02 0.38+0.02

(Ile) 0.31+0.03 0.32+0.00 0.35+0.02
(Met) 0.24+0.02 0.25+0.01 0.32+0.02
(Pro) 0.26+0.03 0.27+0.01 0.21£0.02
(Val) 0.45+0.03 0.49+0.02 0.53+0.02
(Leu) 0.74+0.08 0.76+0.00 0.84+0.04
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Behavioral and metabolic responses of the North Pacific sea star
(Asterias amurensis) to chemical stimuli of different concentrations

LIU Jia, ZHANG Xiumei, KANG Letian, LIN Xiaosong, PANG Jinyan
Key Laboratory of Mariculture, Ocean University of China, Ministry of Education, Qingdao 266003, China

Abstract: Experiments were carried out to investigate the behavioral and metabolic responses of the North Pacific
sea star (Asterias amurensis) to different concentrations of food signals (five single amino acid and three bivalve
tissue homogenate). To gain greater knowledge into the foraging behavior of A. amurensis, its behavior was di-
vided into four components. Stimulus concentration increase elicited a rise in both the percentage of reacting ani-
mals and in the reaction intensity at the amino acid concentrations of 10™*~107'" mol-L™" except for tyrosine. At a
low stimulus concentration, the reaction of A. amurensis consisted of tube foot waving, and only high concentra-
tions initiated a complicated sequence of several types of behavior. However, fright reactions were observed at
high concentrations (10~°~10"mol-L™") of amino acid except for glutamic acid. Differences were found among the
behavior response by A. amurensis exposed to different types of stimuli. Glutamic acid, glycine and clam Rudi-
tapes philippinarum homogenates were the strongest attractant for the studied sea stars. For the eight tested stimuli,
a dependency between stimulus concentration and the oxygen consumption rate (OCR) was observed, with the
increase in stimulus strength causing the increase in the metabolic rate. For the tissue homogenates groups, the
OCR was significantly higher than that in the control. However, statistically significant differences from the con-
trol were only found in sea stars exposed to high concentrations of glycine, glutamic acid and aspartic acid. No
significant differences were observed among different concentrations of tyrosine.
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