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Abstract

After examining the dietary preference of the northern sea urchin, Mesocentrotus nudus, we investi-
gated the effects of wakame seaweed Undaria pinnatifida intake, wakame seaweed treated with agar to
prevent diffusion, diets for aquatic animals containing olive leaves and fermented products of olive oil
pomace on the northern sea urchin growth, gonad size, color, and free amino acid contents. Sea urchins
showed high feeding activity on the wakame seaweed, kelp, cabbage, and the aquatic animal feed. In a
one-month feeding study, a daily wakame intake of 4% of body weight decreased shell diameter, body
weight, and gonad index compared to the control group (the daily feed amount is 8% of body weight).
The daily wakame intake of 2% of body weight for 1 month decreased gonad proline, methionine, and
phenylalanine, while increased glycine. The group fed wakame treated with agar showed a decrease in
the V value (HSV hue) of the gonads and a decrease in the amount of aspartic acid and glutamic acid
compared to the control group. In the group fed with diets containing both agar and the aquatic animal
feed compositions, an increase in shell diameter and improvement in the coloration of the gonads were
observed at a 1% mixture rate of the composition, and at 5%, the weight and index of the gonads, as well
as the amounts of aspartic acid and glutamic acid in the gonads, returned to the levels of the control
group. These results suggest that feeding sea urchins with a diet containing the aquatic animal feed
composition during aquaculture is likely to improve the quality of farmed sea urchins, sufficiently to
offset the negative effects of halving the amount of wakame fed and the addition of agar to prevent
seaweed fragments from scattering.

Key words: northern sea urchin, wakame Undaria pinnatifida, feeding performance, growth,
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Table 1 Number of extended tube feet for the foraging behavior and the locomotion toward food of northern sea urchin

Mesocentrotus nudus (Body weight; 60~140 g)

number of extended tube feet to food *! locomotion toward food

Wakame ; Undaria pinnatifida (Control)
Mitsuishi-Konbu ; Smiaccharina angustata

Cabb ; B 7 Ie var. 7 , outer leaves

center leaves

A commercial diet for trout

Trout diet supplemented with aquatic food containing fermented olive pomace

100 —
81147 -0.6
79+21.9 * -0.2
81+19.3 * -0.6
69+175 * 0.4
104+ 13.3 0.6

Data are given as meanS.D., n=7.

*1 : The response of each group was expressed as a relative value, with the response to the control diet (Wakame; Undaria

pinnatifida) taken as 100.
* : Statistically significant differences between the control.

c O Diameter of the shell (mm)
125 m Body weight (g)
W Gonad index (%)

ab

Growth Index
3
W

100g Wakame 50g Wakame 25g Wakame 50g Wakame 50g Wakame 50g Wakame
+agar +agar with 1% +agar with 5%
aquatic food aquatic food

1 BEBRREOEVPXILT XY ZORE, FE, £HER
B (EEEEEX 100 #E) (CRIEFTHE

Fig. 1 Effects of different feeding conditions on the shell
diameter, body weight, and gonad index (gonad
weight x 100 / body weight) of northern sea urchin
Mesocentrotus nudus

Data are given as mean*S.D., n=8~14 (diameter of the shell

and body weight) or 4 (gonad index).

a-f : Significant differences between same marks (p<0.05).
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Fig. 2 Effects of different feeding conditions on the HSV
model  (Hue, Saturation [Chroma], Value
[Brightnesss]) of gonads taken from northern sea
urchin Mesocentrotus nudus
Data are given as meanS.D., n=4.
a-c : Significant differences between same marks (»<0.05).
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Table 2 Effects of different feeding conditions on the total free amino acids in gonads taken from northern sea urchin
Mesocentrotus nudus

100g Wakame 50g Wakame 25g Wakame 50g Wakame-+agar 50g Wakame-+agar with 1% aquatic food 50g Wakame-+agar with 5% aquatic food
Glycine 1420+2328a 1628+151.6 2038+149.4a 1254+127.8 1462+180.4 1704+182.6
Alanine 516+145.5 478+100.1 469+106.5 427+915 491+65.9 515+21.8
Serine 795+22.3 876+177.4 783+150.0 744+128.7 832£55.7 719+157.8
Proline 183+118a 120£35.1 63+20.7a 118+93.3 176+23.7 131+104.8
Valine 1057+100.7 a 1066+90.1 989+40.6 972+113.2 1058+47.2b 857+144.2 ab
Threonine 887+136.0 985+106.6 744+96.2 812+119.8 996+117.4a 628+129.5a
Taurin 11648+930.5 11360+1913.5 12388+861.6 12039+3446.2 9778+1462.7 a 12788+488.2a
Leucine 782+67.0 768+65.6 696+23.5 718+101.3 774+22.9 590+153.4
Isoleucine 1125+93.7a 1081+55.9 1018+14.7 1055+124.9 1108+66.8 935+1212a
Aspartic acid 23+132a 10£3.3 10+6.7 4+22ab 17£65b 14+128
Glutamine 1569+348.3 1309+137.4 1456+126.9 1503+158.6 1507+126.2 1639+68.3
Glutamic acid 139.5+40.1a 132+29.4 194£715 75+12.0 abc 162+215b 177+525¢
Methionine 405+49.4 ab 344+103.9 266+39.7a 361608 ¢ 481703 ¢ 270£51.9b
Histidine 301£75.2 339£56.4 369+118.3 232+329a 295+189a 360+104.5
Phenylalanine 716+99.4 ab 631+104.7 452+50.2a 755+279.8 654+121.2 521+113.4b
Arginine 1013+162.7 ab 1159+111.1 1181+452.0 1022+229.8 1246+97.0a 1246+41.3b
Tyrosine 658+99.9 632+77.9 626+42.4 610+115.3 601+97.8 544+143.8
Tryptophan 12248+992.9 12288+1020.4 11065+992.1 12192+1005.5 12405+1141.3 11404+621.8
Lysine 715+100.6 768+57.7 732+72.6 660+116.4 815+77.7 671+148.7
Cystine 12+12 13207 1210 10+1.4 13£0.9 121
GABA 618+209.4 489+128.6 481+146.4 416+51.4 482+58.0 499+55.5

Total amino acids

36211 + 3723.3

35986 + 4398.7

35551 + 3095.8

35563 + 6361.5

34872 + 3821.8

35726 + 2864.4

Data are given as meanS.D., n=4.
a-c : Significant differences between same marks (p<0.05).
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Tryptophan Valine
Tyrosine Threonine
Arginine Taurin
Phenylalanine Leucine
Histidine Isoleucine Glycine -=-=--50g Wakame + agar
GABA 500 Alanine
Methionine Aspartic acid - = -50g Wakame + agar with 1%
ic acid Cystine Serine aquatic food
400 —— 50g Wakame + agar with 5%
Lysine Proline aquatic food
300
Tryptophan 200 Valine
Tyrosine Threonine
Arginine Taurin
Phenylalanine Leucine
Histidine Isoleucine
Methionine Aspartic acid

ic acid

3 EEREHOBEVWHYXALSYX Y _OEFEEOWERT I/ EERICRIFTE
Fig. 3 Effects of different feeding conditions on the free amino acid composition of gonads taken from northern sea urchin

Mesocentrotus nudus

Upper side : The response of each group was expressed as a relative value, with the response to the 100g wakame Undaria

pinnatifida administration group taken as 100.

Lower side : The response of each group was expressed as a relative value, with the response to a mixture of 50g wakame
Undaria pinnatifida and agar administration group taken as 100.
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