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Corallinealgaealsocontainfeedingstimulantglycerolipids

formarinegastropods
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Thepresenceoffeeding-stimulantglycerolipidsdigalactosyldiacylgycerol

(DGDG）and6-sulfoquinovosyldiacylglycerol（SQDG),ａｎｄnofeedinginhibitors

wasconfirmedonfourspeciesofcorallinealgae（onegenicuiatespecies

Ampﾉbjroa6eauuojsjjand3nongeniculatespecies:L雌Qp妙"ｕｍｏﾉｾαm必ｍｅ，Ｌ、

yessoe凡seandMesOp妙"必mCystocaﾉpjdをｕｍ）usingAvicelPlateMethodfor

Hα"otjsdjscus，Ompﾉbα地ｓ｣q/をj/､/と'･jand71z"･6ｏｃｏｒ皿虹sandTLCanalysis．

Keywords；feedingstimulant，ＡｍｊＤﾉbjroa6eauuojSjj，corallinealgae，

glycerolipids，MesOpﾉhyj〃mqystoca願雄ｕｍ,ＬｊめQpﾉby』んｍｏﾉbzzm”αe，

LjtﾉbQpﾉhLy"umyessoe7zse．

Recently，feedingstimulantglycerolipidsagainstmarineherbivoreswerefounｄｉｎｇｒｅｅｎ

(Sakataetaj.，1988)，brown（Sakataandlnal985)，ａｎｄｒｅｄａｌｇａｅ（FujitaetaJ.，1990)．

Inourfurthersurvey，thesesubstanceswerealsodetectedinthemethanolextractsof

corallinealgae，acalcifiedredalgalgroup（Rhodophyta，Corallinaceae)．

MateriaIs＆Methods

Onegeniculatespecies，Ａｍｐﾉbjroa6eauuojsjj（＝Ａ・ｚｏｍｔα）andnongeniculatespecies

MesQpﾉｉｙ"umCystoca7pjdをzjmwerecollectedinToyamaBay,andtwonongeniculatespecies

LjtﾉbQpﾉiyJ虹ｍｏＡａｍｚ"てｚｅａｎｄＬ・yessoelzsewerefromSouthwesternHokkaidoinJulyof

l990，Eachair-driedcorallinealgawasextractedwithMeOH（Tableｌ)．

ThetestAvicelplates（５×２０cmwithO25mmthickness）ｗｅｒｅｍａｄｅｉｎｔｈｅｓａｍｅｗａｙａｓ

ｐｒｅｖｉｏｕｓlyreported（Sakataetaj､1984)．Eachalgalextract（40-80“,equivalenttoca、

５０andlOOmgofair-driedalga）wasappliedwithamicrosyringeasevenlyaspossible

onasamplezone（23国mindiameter）ｍａｄｅｏｎｔｈｅｔｅｓｔｐｌａｔｅ・

Thetestanimalswerejuvenileabalone比"otjsdjscus（shelllength＝１５画，numberof

shells“＝３０）ａｎｄｔｏｐｓｈｅｌｌｓｎ"･6ｏ（Bとz〃"樫s）ｃｏｍ必tus（shellheight＝15画，Ｎ＝20）and

Ompﾉiα地ｓｊｑ/を"ｿｾﾉ°〕（ＳＨ＝３０mm，Ｎ＝９）．Theseanimalswereseperatelykeptｉｎｔｈｒｅｅ

*lToyamaPrefecturalFisheriesExperimentStation，Namerikawa，Toyama936，Japan．

“ResearchLaboratoryofMarineBiologicalScience，Facultyo『Agriculture，

ShizuokaUniversity，Mochimune，Shizuoka421-01，Japan・

ContributionANo,１９fromtheToyamaPrefecturalFisheriesExperimentStatiｏｎ．
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Table 1. MeOH extraction from coralline algae. 

Species 

Amphiroa beωuoおn

A1esophyllum cystocarpideum 

Lithophyllum okαmurαe 

Lithophyllum yessoense 

¥Veight of 

materials (g) 

500 

100 

500 

500 

MeOH volume 

(mo x times) 

200x3 

300x3 

800x2 

600x2 

Weight ratio 

of extracts (96) 

3.8 

2.l 

1.1 

0.7 

polyvinyl-chloride aquarium compartments (12 x 35 x 15cm)， and was set in a box of 

styrofoam (Sakata et al.， 1991a). ¥Vater depth and temperature were maintained by cir-

culation at 5cm and 22'C， respectively. As maintenance food， Lαmz.nan.ααngustαta var. 

longissimαwas given to these animals once every a few days， and starved for a day 

bef ore the assay. 

The test plate for the assay was set in each compartment of the aquarium after sunset. 

The next morning， grazing patterns on the test plates were checked for feeding activity. 

Results 

Typical assay plate is shown in Fig.1， and results are summerized in Table 2. On Avicel 

plates， every species of gastropods (H. discus， T. coruTUltus and O. pfe江feri)grazed off 

almost all the sample zone of all examined extracts (100mg eqivalent of the air-dried 

algae) and DGDG (40μg = minimum effective dose， See Sakata et al. 1988)， but little 

within blank zones. The presence of feeding inhibitors was not suggested from these results. 

Each algal methanol extract was subjected to thin-layer chromatographic (TLC) analysis. 

The conditions of TLC analysis were as follows: silica gel 60 Fm (Merck); CHCL3 

MeOH: 2896ammonia=65:35:5， and CHCL3 : EtOAc: MeOH: H20=10:4:2:2. Each chro-

matogram was very similar to each other. A typical resul t (M. cystoc.αrpideum) w邸

shown in Fig.2. Co-chromatography of the extract confirmed the presence of previously 

known feeding stimulants， digalactosyldiacylglycerol (DGDG， Sakata and Ina 1985) and 

6・sulfoquinovosyldiacylglycerol(SQDG. Sakata et αl. 1988). Resul ts of the TLC analysis 

clearly showed that all the algal extracts contain at least two potent feeding stimulant 

glycerolipids. DGDG and SQDG. 

Discussion 

Coralline algae are positioned at the most grazing-difficult level among seaweed because 

of their toughness (Steneck and Watling 1982). The presence of feeding stimulants and 

no (or little) feeding inhibitors suggest that coralline algae (both geniculate and non-
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① 
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H.αliotis 
discus 

Fig. 1 Typical assay results for feeding activity of J-/aliolis discus， Omphauus pfeifferi and 
1'urbo conwlus using Aviccl plalc mClhod 
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Fig.2 Typical analysis of TLC for Mesophyl/um cyslocarpideum 

Co-chromalography with aulhentic DGDG or SQDG confirmed lhei， 
presen回 inthe extract of lH. cyslocarpideum 
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Table2Feeding-stimulantassayresultsofalgalMeOHextractsforjuvenileabalone

Hα"otjsdiscusandtopshells71z"･6ｏｃｏｒ““ｓａｎｄＯｍｐｈａ地ｓＲ/をｉﾉﾂｾrj．

０
０
０
０
０
０
０
０

Feedingstimulantactivity

ＭｅＯＨｅｘｔｓ．

（ｍｇｅｑ.*）

Species

０
０
０
０
０
０
０
０

Ｏｍｐ地jjus

jq/ｾﾑﾉﾂｾﾊ゙

71ｕｒ６ｏ

ＣＯｍｕ“Ｓ

HtzJjotjs

djscus

０
０
１
２
１
２
１
１

±＋＋＋±＋＋＋±＋＋＋

１
１
０
０
０
０
０
０
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０
２
０
０
０
１
０
１

０
０
０
０
０
０
０
０

０
５
０
５
０
５
０
５

１
１
１
１

１
０
１
２
１
１
１
１

０
１
０
１
０
０
０
０

１
０
０
０
０
０
０
１

０
０
０
０
０
０
０
０

０
０
０
０
０
０
０
０

１
２
１
２
１
３
１
３

＊：Appliedsampleamountsofmethanolextractequivalenttoeachair-drieｄａｌｇａ（mg)．
－：ＮｏｏｒｎｅａｒｌｙｔｈｅｓａｍｅｎｕｍｂｅｒｏｆｆｅｅｄｉngtracesareleftinsidethesampleZone．

±：SlightlymorefeedingtracesaIeobservedinsidethesamplezone．

＋：Cleardifferenceoffeedingtracesareobservedbetweeninsidethesamplezoneand
outside、

十十：ＡｌｍｏｓｔａｌｌｔｈｅＡｖｉｃｅｌｉｎｔｈｅｓａｍｐｌｅｚonehasbeengrazedoff．

Ａｍｐｈｊｒｏａ

beauUojsjj

LjtﾉbQpﾉiy"um

yeSSOeﾉZSe

MesQpﾉiyjjum

Qystoca巾jdをum

LjtﾉbQp妙"ｕｍ

ｏﾙａｍｕｍｅ

､geniculategroups）defendtheirthallinotwithsecondaryorganicmetaboliteslikeinthe

cａｓｅｏｆｓｏｍｅａｌｇａｅ（Ｋｕｒａｔａｅｔａｊ、1988,Ｓａｋａｔａｅｔａｊ，1991ｂ）butwithcalcifiedskeleton・

Thecrustoseorprotuberantformofnongeniculatedcorallinealgaemayincreasethe

grazing-difficultyforgastropodswithrhipidoglossanradula､Ｆｏｒexample，亜cor皿tusfeed

geniculateformwell（Inol959)，butonlythinminutespeciesorepithalliallayersofthick

thalliinnongenicuIategroup（Fujita，unpublisheddata)．

Amongthespeciesexamined，Ｌ、yessoensehasintensivelycoveredthebottomsubstrata

in，Isoyake，（urchin-dominatedbarren）ｇround（ＮｏｒｏｅｔａＪ、1983,Fujital989)．Ｄｉｓｔａｌ

ｐａｒｔｏｆｔｈｅｃｒｕｓｔｏｆｔｈｉｓｓｐｅｃiesisgrazedbydominantherbivoreslikeseaurchinand

limpet（Fujital992)．Ｓｏｍｅothergastropodsalsograzebutonlythinjuvenilecrustsand

multilayeredepithalliumofthickcrusts（Fujita，unpublisheddata)．Becauseofitscon‐

tainingfeedingstimulants，ｔｈｅgrazingbytheseherbivoresmayinducetheirintensegrazing

activity，whichthereforemayreducethegermlingsofotheralgaeonandaroundthis

specles．
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サンゴモ類も海産腹足類に対する摂餌刺激物質を含有している
藤田大介・岩瀬洋一郎・坂田完三

アビゼル板法及び薄層クロマトグラフィーにより，有節サンゴモのウスカワカニノテ，

無節サンゴモ類のエゾイシゴロモ，ヒライポ及びクサノカキの計４種のメタノール抽出物

について，エゾアワビ，バテイラ及びサザエに対する摂餌刺激活性を有する複合脂質のジ

ガラクトシルジアシルグリセロール（ＤＧＤＧ）及び６－スルフオキノボシルジアシルグリ

セロール（SQDG）の存在を確認したが，摂餌忌避物質は認められなかった。


