KpERETE (Aquaculture Science) 54(3), 359—364 (2006)

¥ H Y Plocamium telfairiae 7t b Vo= 7o ¢

Haliotis discus hannai

SAERL Y SR

IR 5 A HE

TFATHE - A LIRIE!

Feeding-deterrents of the Acetone Extracts from the Red Alga
Plocamium telfairiae Against the Abalone Haliotis discus hannai

Miho Sarcusal *,

and Kazuya TaNIGUCHI

Kazuya Kurata?, Yukio AGATSUMA

1
1

Abstract: Feeding-deterrent effects of acetone extracts from the red alga Plocamium telfairiae grew
in the tanks at the Fukushima Prefectural Cultivation Fishery Association, Fukushima regardless
rearing dense abalones and sea urchins juveniles, and in the subtidals in Matsushima Bay, Miyagi
and Izu Peninsula, Shizuoka were tested on the abalone Haliotis discus hannai by the bioassay
with cellulose plate method. The associated benthic fauna was also ascertained in Matsushima Bay
and Izu Peninsula. Eight halogenated monoterpenoids with strong feeding-deterrent activity were
isolated. The strongest activity was found from the alga grew in tanks in Fukushima, following to
that in Matsushima Bay and Izu Peninsula. In the associated fauna with P. telfairiae, small gastropods
dominated and the dominant species differed between the two localities.

Key words: Plocamium telfairiae; Haliotis discus hannai; Red alga; Feeding-deterrent

HEES ZIRACHEEY) & A U CHRE, B, Bl
Fe3E, fREL Ehka RREAEY OB AT HES 2 )
3% L s & T 5 (Hay and Fenical 1988) o

FEHLI, MEREEEEREOF Y LT XY
= Strongylocenntrotus nudus 3 £ N7 7] ¥ Haliotis
discus hannai O % f 5§ 5 BYIKAE PRI A
1) Plocamium telfairiae 3>/ %/ /" Laurencia pinnata
BEWTZRTITEIEBEINTICAFT LTSI L
B L7C, INHOKMBIZBWTIE, 6 HOMmE
fs CREZERI20mm DX ¥ AT F =N R) nF L

VHEIOFEEE (60X60%x40 cm, HA10 mm) H720
1,200~ 1,800 & (FLi% - T+ 2001), #%EA30 mm L
LFOTVTIENRR) F Ly EONEEE (65%65x%
40 cm, AR/KE25 cm, HA 3 mm) & 72 1) #8001H
& (F15 2001) MO THEETHEIN TS

27 ) JE@ALEEE, R EmELTE S TV
RUALEWEEET LI LML TWAS (Crews
and Kho 1974; Mynderse and Faulkner 1975), Sakata
etal (1991) %, &k v =2 % ') P cartilagineum 7>
DHEELNT T UMEES TARVO1ETH S
Aplysiaterpenoid A 2344 X Turbo cornutus, 7 27 7]
Y H. discus discus, 737 4 7 Omphalius pfeifferi 7z H O
TN T7 v = 8. intermedius DB EEHETH
EERBREL TS, ) SIBAEEEFEL DK
REEWEEEL VWL EEZ LS,

A OFREMABIIE W] EZx6hs 40
HATZHRHY, G NaT ALEMPRIET S Z L
Tﬂ”“éﬂfw (FHH - FH 1980), * 72, #zs)ll

Bgea L SR MBEEDCLAS ) T, &AT S
anu&z%/TwA/WQWGW%%m#?&%

20067 3 H31H S : 20064 6 /117 [1 5.
U o2 B
Japan).

W22 #t (Graduate School of Agricultural Science, Tohoku University, Sendai, Miyagi 981-8555,

2R LB M8 (Department of Industrial Chemistry, Hakodate Technical College, Hakodate, Hokkaido 042-8501,

Japan).

HE R R AN K E R B Y (Kesennuma Miyagi Prefectural Fisheries Experimental Station, Kesennuma,

Miyagi 988-0247, Japan).



360 =H - S -

CEPFHEINTYD (FHS 1981, i, [FE
@ P violaceum (Crews et al. 1977) *° P hamatum
(Konig et al. 1999) TIL[F— DM TH - T HHATIC
Lo TEET LT AT TUVRACEW O
WERLSTNLIEPHAOLNT WS,
PEDOIRIZH & oW R RS RER RO Y =-
77 EDORIEKENICAEET T L 01) & RRICE
BT Hh) & TiE, B%o bEEo kR~ E#E
WMEEET D0, TR AEEEREICL > THE
BHEEEPRLZLOTEIEWhEEZ T2, T2, 1H
D OBEMHFEESEFLGINC L o TR 5 £,
[FERTHCAE BT 2R S B D REMD S 5,
ZIT, W) DEBFREPRECELRDLEEZD
NAEEBREFEERSOBNEEAREAN (UT, &
BEE) LERBREE (LT, REEE), HMERs
PO E (LT, S EE) CTRELL
AT b ERT, T TN A
BAMHEFEL L, EHEWER 204 R I
EDHDLPEPEHE L, T2, MBBELRELE
DT ) FEERIAEE T HIREBWRE L B L 72,

MRELUHE

MEOHBEE & £ MHER

19966 ICKBENOBRERRFBER S
(37°24'N, 141°01'E) OB KIEH, 20004 6 HI12E
MBI B (38°19'N, 141°07'E) 7 & UNIZEkF R B
GHIFHinA (34°37'N, 138°52'E) 76 FhZhnah
) EREBRE LT,

g ) %, T b CTI0H BREMH %, W
R % MG L7 1SNt s = — 7L &k
THEL, T— 7 VI[EHIZ5%KEELT 1) 7 Ak
BT, 1 MIEFECEEMICL, T—F VL
TEREER (A) 215720 B 0 b oIk, HEHEMHITE
AERNTZD, BHEL TR (N) & L. KiTiEH
&, IR T AIBER, K, AV =, AY ) —
W/ TvEZT/K (8:1:1) THEREHL, NEIZK
G R B (WP), KBRS ) — ViEHED
(WM), KBRS 7 — V)7 v E=TEHHE (WMA)
257 25 5 HATDINE % Table 1 127k L 72,

EYREIE, TUTIEEREHVWTCELO— ATV
I (Kurata et al. 1990) TH7 o 72 SBRICH W72
LT T CEAR B BB S R 4 TR E S 7R
£26.0~313 mmOMEETH 5, TFHERHELILT—X
201 mmDESIEARA LZEZ20cm OO — R
7V I (DC-Alufolien Cellulose, Merck ) o JE#%
HICEZE2 cm O/MH % 16X EEEMRICH &, KHIZ
xHRIX & RERIX 2 L L 720 RFPHRIXICIE 7 7 ¥ O E Al

HFE AU

HMMETHLHERAT 7T YN (Sakata and Ina
1985) (PC, FIfeii®l) 68ugh % /) —V15ul i
B LTS S8 72, BBRIXIZITRIX L A& PC
) HiES68ug kLY ) — I IV15ul IZIRE L
TR S 72, Z ORI Z20C OERENIZE N
51DE MK E w7z L2 LY = — Vo [ RIK
i (EE30cm, &314cm) 12iko7, AERFEIA 1~
THHI»OMES SV 77 a2 KEH 720 5%
AN TSR OBESEMGD b & TR L7z, RERIZE S
H720 6HHEEDEL TITo 7o BLY BT 7 5B E
1%, HEH (Canon iR2800F) THMEICHEE L, H
GIENTEE (Leica Q 600 HR) % W\ T, AKX & &
BXIZESINT T EOEAFHFEZEIE L, KA L
D BERFERE (B) Z2RoO72,

Ei= (Pi — pi) / (Pi + pi)

CZTPIIHBROEANREEY, pildlBRX O
HAWHEZ D DT, EiD1OBEITEREBEAE
HEZ, 0DFZAIIHELFIIORL, —10%HAE
TELFIEH L DT, BEEEHFERIIREICL -
THIE L 720 Ei DFEMHEH0.55L EDGE, fEHE 5%
%, Ei OFHEN0.85LL LSS, EME1% %KY,
F 7z, WEEOREHE TE 1 KE S OB AR
WCHBEEDD D DB, OREICIE 1way-ANOVA B X
UL &I (LSD) #17-72 (fEl#E5%).
FB1RE S OEWABROER, BVEREHERE
WO LN mEEE > ) &7V (Merck #1 8,
Kieselgel 60) #4270 7574 —12&0 1)
ANFH Y (N-1), 2) ANFH U /FEBFLV (19:1
N-2), 3)(9:1 N-3), 4)(1:1 N-4), 5) Frf—
F (N-5), 6) A% 7 — (N-6) TEKRELLT
B2 I % 15720 185 NT25 2 K 5 % [RIBR I A4
AEBICH L, HHIESVESE SO ICEERA s o
~ N N7F 74— (HPLC) IZX W RE®L CEEWE®
HLgE % 1T 5 72, HPLC IZ# 4% (H 443t Megapak
SIL-Cyg, W : X% /7 — /K 85:15) B X OEA
4 (Megapak SIL-CN, &1 ~NF4 ) TITo 72, 2 B,
REBELHVIZOWTIIRERDV D o720 T,
2 R4 N-11X 2 8], N-313 46, N-41Z3EDEY

2

Table 1. Yields of fractions obtained from the acetone
extracts of Plocamium telfairiae in Fukushima, [zu Peninsula
and Matsushima Bay (g/kg wet weight)

N A WP WM WMA
Fukushima 1.00 196 2189 0.44 0.90

Izu Peninsula 045 0.87 - 113  0.85
Matsushima Bay 0.95 0.64 - - -

N, neutral part; A, acidic part; WP, fraction eluted with water
from charcoal column; WM, fraction eluted with methanol from
charcoal column; WMA, fraction eluted with methanol/ammonia
from charcoal column.
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Fig. 1. Electivity index (E7) of the first (I) and second
(II) fractions obtained from Plocamium telfairiae in
Fukushima (dark), Izu Peninsula (white) and Matsushima
Bay (dotted) against the abalone Haliotis discus hannai. N,
neutral part; A, acidic part; WP, fraction eluted with water
from charcoal column; WM, fraction eluted with metha-
nol from charcoal column; WMA, fraction eluted with
methanol/ammonia from charcoal column.
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Fig. 2. Electivity index (E7) of the 8 compounds obtained
from Plocamium telfairiae in Matsushima Bay against the
abalone Haliotis discuss hannai.
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Fig. 3. Chemical structures of halogenated mono-
terpenoids obtained from Plocamium telfairiae in
Matsushima Bay.
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Table 2. List of Gastropoda species collected in the
Plocamium telfairiae populations in Matsushima Bay and
1zu Peninsula

Matsushima Izu

Species Bay Peninsula

Scissurella staminea O O
Macroschisma sinense O
Diodora sp.

Omphalius rusticus

Cantharidus callichroa
Conotalopia minima

Conotalopia sp.

Turbo (Marmarostoma) stenogyrus
Tricolia variabilis

Tricolia tristis

Lacuna (Lacuna) smithi

Lacuna (Ephoria) turrita

Barleeia angustata

Barleeia trifasciata

Amphithalamus (Amphithalamus) fulcira
Alvania (Alvania) concinna
Alvania cf.axicostata

Alvania (Alvania) circinata
Caecum (Brochina) glabella
Hipponix conica

Cerithiopsis sp.

Epitonium (Nitidiscala) japonicum
Reticunassa multigranosa
Reticunassa fratercula

Rissoella sp.1

Rissoella sp.2

Orinella pulchella

Pyrgiscilla yoritomoi

Cingulina cingulata

Odostomia desimana

Parthenina ultralaeta

Chrysallida sp.

Iolaea scitula
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Fig. 5. Species compositions of Gastropoda in the
Plocamium telfairiae populations in Matsushima Bay and
Izu Peninsula.
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