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Seasonal change of the gonad mature and free amino acid composition in cultured

red sea urchin Pseudocentrotus depressus in the Saga Genkai area

Keita NAKAHARA and Kousuke SHIGEHISA

Seasonal changes in the gonad index and free amino acid composition of cultured red sea urchins
Pseudocentrotus depressus in the Genkai were examined monthly from June 2018 to January 2019. The result
of the gonad index was higher than 8.0% from June to October. Measurements in October confirmed
the dissolution of gonads when the water temperature began to drop and the red sea urchins started to
form gametes. The sweet and umami tasting free amino acid compositions were high from July to October
while the bitter-tasting free amino acid composition decreased gradually from June and showed the lowest
in October. These results suggest that the gonad index is high until the water temperature begins to fall
and egg release begins due to maturation. The bitterness component decreased just before the onset of
gametogenesis, so that the flavor and a well-balanced taste of the sweetness and umami component was

perceived in that period.

X—U— N Ty, AR, BT S B, KR, ROE TR

7 H 7 = (Pseudocentrotus depressus) 1%, i Hikg )
ENZ LD, PRI LX) B B A e 4
FEL7poTEY, YIRTIE, EHH007ELL EOFRE S
PO TS Y, £, 7H o =ORETHEE DM
B, BELEBFNAGPHELND Z &b, 19834ET
AHPLBBTRYMERTNS Y,

T = OAEFERREESC T X BRI BB 1
KoTHRL, 7 JEBMEIC L > TR T 52 &
BHHRTNSY Y Lnl, LMK ORET v
= OAFHIER B LT 2 BB O FEZEkic o0 T
W, FELWERIESELNATHRY, Zb50MmAESD
T EICRY, AFEENFTET DR & RO FEIA b
BT 22N TE D20, AR OFEENARE L 72 5,
AFERO A T L O T 2 B SR EITV,
—EOMRAE/I=OTHRET D,

MR ERE

i E

T A =3, P R T SR BT R T A PR E B X CR
WEE & BRI D) OFRMEZ G, FRBOFE6 A M
5RESIAE T A o, A 30 L7z, # A,
SERR DO BIEMER IZ B & 27T (MA-50: 4455560 X
390 X 284mm, 430) #n—7 T N4 25 a7+ 5T
Hotz, T F Y35 ~ 0EEEA L, BT,
FIZT T A EFREL T,

4 ERRIEEK

HRRXOH A 25+ 2720, FK3046 A7D
PRSI 1 A 1o, 455BRIX 30/ o> L Fr R B
BAME LTz, AMBEERL, vofiEkoaEELAIE
BT RTHD H L, SEAMRIREHEK T & <R L7214,
FALAN (ARBM Y Lo T) BT S ERE L C,
KRG HBRNTBITE L7z, £, AEHRAES (GSD

* B R HKERBE O 2 —



ZRORIZ LV KD,
GST =/ FEE i &/ 2 B X 100%

gt 7 3/ EgAERK

127 2 < A FRBR X D AFEEAZ SV CUEFREY </ B2
M EAT o T2, OFTICHE L7akehg, AR BRiE ST %
1T o T2 AEFE D — %20 “CCHUERIT L2 b 0 2
L7z, oW, SRBRROEREE RS U T—2 MR
Z72 5 ETHEHELIEZL D%, Agilent 1100 System (77
Ly hT 7 JaY—%) 12XV, Agilent Poroshell
120 EC-C18(3. 0x150mm 2. 7um) 77 T & RV THHT L7,
AR TI/MEY ISHE, U e T I=v
WRIEEET X R, JVH I UlRE GWRIERET X Bk, N
Uy, aAfvy, £ VaAf 2 BRERET I Jie L
o7,

SETERRIEE
L7y =0, EELOAEREERE R 1 IR
U7z, F72, ARREEORSEEZX 1ITR Lz, Fhk
304F 6 H29H oA sl iRfa 4%, 8.8, 7 H30HIE, 9.3,
8 H31R %, 11.3, 9 H2THIE, 11.2, 104310 I3,
K1 TH U=, BRI OVER R
O AR 2
MEE  HEAE  BE (m) *E (g)

LHEBREE (9)

H30£ 64298 51.1+1.8 51.1+4.4 45+1.0
7A308 52.4+2.2 50.7+5.4 A47+1.0
8H31H 49.3+3.0 48.1+7.6 55*1.1
9H27H 545+1.9 53.2+5.6 6.0+1.8
108318 51.3£2.5 52.3+£5.8 53*+1.2
118298 52.6+2.1 56.9+5.3 3.8+1.1
12H21H 535+1.5 60.3+4.8 43+1.2
H314 1822H 53.8+£2.8 60.2£6.2 3.9+1.0
16
14 b
£ 12 F
JiB
¥ 10 b
woer
2
6 }
%
20
2 I |+‘
o . . . . ,
&> Q& NS &> &> Q> <>
D D > D 5> 4 O o
NN G SO & N&* N@* 0@ e

1 7 =hEEk

10.1, 11H29H1E, 6.7, 12H21HIZ, 7.1, ERR3I4E1
A22HIX, 6.4THY, 6 ANHI0FICEVMEE R LT,

gt 7 3/ EgAERK

WefE T X 7 EERARR DS R AR 2 1R LTz,

WTFNOHIZBWTHLZ Vv v T vF=r, 77=
UREWEZ R LI RWT I VS I VRV H I,
NRYv, UV TEWEER LT,

ORI CHBR, BUE, 50R) R I/ mEE N 212
~ LT,

HokiEET X 2 BEEIX10A, 8 H, 7THDIEICZL,
10H O HERbEEET < / BR& (935.3mg/100g) 1%, 114
(433. 1mg/100 g) DK 2 f5EER LTz, EWEET
R /EEEIX8 H, 9H, 10HDIAIZZL, 8 HDEKIE
BE7 2 e (98.4mg/100g) 1X11A (32.9mg/100 g )
DRI BFEREEHA LT e, EIRIEREY < BREIT 1 A,
6 H, 7TADIAICZ L, 1 ADOEWRIEREY < /B (90.5
mg/100g) 1%, HmHD7RN10H (32.0mg/100g) DFJ 3
EEf LTV,

®R2 HEEET X AR

(mg/100g)
WEEET S B 6 A3 7R 8 A 9A 108 118 1A
TRANRZ XU 35 8.1 7.6 7.6 12.6 6.4 8.1
TLEIVER 47.6 75.3 98.4 94.9 80.8 329 40.9
TRIZF 1.8 2.3 45 3.2 4.7 2.8 5.7
£ 10.7 20.1 12.2 13.0 39.4 19.0 19.2
TRV 31.3 36.2 54.1 68.3 76.5 26.9 46.4
EXFYY 16.8 31.7 29.8 26.0 19.9 6.1 7.7
T 2318 369.0 4545 407.4 797.0 356.1 411.8
FLA=v 3.0 2.8 5.0 3.8 13.8 10.1 10.9
TILE=ZY 189.1 322.8 323.0 280.2 156.9 20.0 23.1
i =4 147.1 270.0 280.2 206.3 138.3 77.0 88.8
FaT v 14.5 13.0 109 5.4 8.4 216 35.3
YRFV 1.0 5.7 5.2 1.0 1.1 0.8 2.6
AU 41.1 39.6 35.9 27.1 14.6 21.0 28.4
AFAZ 9.7 9.5 7.8 6.3 8.1 8.4 11.9
rUT T 5.9 6.5 5.6 3.6 7.1 10.5 17.1
TJIZMANT 7=V 5.5 4.7 4.7 3.0 7.4 16.5 23.2
R 10.7 8.3 6.9 3.6 6.9 16.8 26.1
[ 35.6 31.8 279 19.0 10.4 234 36.0
D 40.9 75.4 34.1 42.8 33.6 8.1 121
7ayr 7.2 14.3 18.9 12.3 15.0 13.8 11.0
a5t 854.8 1347.0 1427.2 1235.0 14525 698.1 866.4
Hok7 I B! 379.0 639.0 734.8 613.8 935.3 433.1 500.6
EL Vv 47.6 75.3 98.4 94.9 80.8 329 40.9
VeVl i 87.4 79.7 70.7 497 32.0 61.2 90.5

*1 HEK7I/B=U>y, 772V
*2 BWRTI/B=INRIVE
*3 ERTI/E=/NUY, A Yy, fVALY Y



1000 [ Hﬂjﬁ

800
600

400
200 H
0 L

120

100 —

80 ]

60

a0 | —

20

(800T/8w) HEDE /7 Bt

100 HER

60

40

N H
0 L L L L L

6A29H 7H308 8A31H 9H27H 10A31H11A821H 1A22H

K2 SURBIOEEEY < B

z E

VIEHIX ORI T B 7 =%, 9 AN SR, ik
WL R AL, 10A TRINLEINTS Z &8 mb
NTW5? Y, BB TR ARG Sh, REANELT
B E, MINHHEIC X - T, AFEENET T2IRREIZ 720
ERRR R T2 (L FHET ET5). Lal,
ABFFETIE, BIERBIE, PEIIRFIC Y 725100 TR
AR RUE, 9 HICHI & E EVMEA R LTz, 11
A TANCAFRIEEAME T L2720, BELY 1A
B IR L TV s B X b,

ERE30EIE, 8 A F TR A KRN L T
23, KIEDSEWHIRIAE <, 9 A2 > THKEN G <
WL TWE (K3), ThU=1%, KEE—7%2i#E
T RE 2 B EUB TR A SN DY 2 EnmbhT
BY, FABOFEITAIEN FRICER U 2RRELS, Th
PRV S 1 2 ARRE, B kol B bND,

AN I DHFRET X ) BRHTIZ oW, 10H s

WA E > TV, & L L CTHRIGEEEY </
e b ST X BEOEN A <, TEREERET X B
RBLEN-o720, RIIRWEEZ BN, L, £
YOHEFIEI a v ERNDAZETMRAAZ EMT
TR HL D LT, 0AICHMII T TR o
Too TAYV =N, HEET ORI AT T =08
O CTHD TN Y LD XD IRERME N RET D 2
ERFBITNDY 72, 7 h o =EhOEERNE <
ol Z EMHMm SN oI HO—D2E LTHERD
ns,

HRERET < kL BURERET X/ BIEL, T HB10
AT CTRWEIEZ R L, SORIEEET X 2 ki, 6 A
NHRAITIET L, 10 IR bIRVELZ R LT, 2D
EMD, FEETNBASI, T U =R OFERYE N
R E D E T, B TR GHEEINE-S T2
T, ERRGDEA L, HEREBWARSE LT D 2 L
TEDLNTUAOENTZHICR D EEZZ LD,

LK DI E AV EDT T =FHEEFIL, 6 AN D
HETPIEEDAIO 8 HICHm & T35, Lo, F
FB0EIL 9 A FETHIEIT DR S ALY, R KW E i E
RTHU=ThsHEEZ LI, KRN FREIZE L 5 R
HE T, ERBREERE L, BARLnweEEX NS
b, KiREEe=%Y 7425 & CTHfE TR OFEE
NAEEE B Z bILD,

~ 20

g

2 18
16
14
12
10 . . .
IRSGINS GRS SIS SRS SR SIS SRS SIS SIS G Ry
B B o A % B KNSR X N v 20

o H30FE —THE (HFE~305E)

H3  E X D KIE



X Wk

1) PUH#ESER (2019) : /NEAETZ 2SS AT E e B R D 7 7 7
SFIH FIHE VAR A2 520194, 8—21, fkER, WL
2) FlgEs (2015) © 7 0 v =ifFiE A O BUK & A, X
AR 7, 121—125

3) RS (2009) v =%, 159220, HMERFEHRE,
HZE) 1

4) /MRS (1964) 1 7 =D F AT T A -V, =
X AMERL & 4y O REME. B AKESREE, 30 (9), T49—
756

5) BFrgh= - JIER - BARB - EISHZ (1995) @ /Kil
N K27 B 0 = ORGEMRHE-TT, Fefkzifg4, 101-107

6) ELEFHEZ - IS (1995) @ KIRHEIC L 2T B D=0
R — T . e ffd@4, 93—100

10





