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Studies on the Lipids of Shell-Fish IV. On the fatty acid
composition of five species of snails from Toyama bay

Kenji Havasur* and Minoru Yamapa*

Abstract

The characteristics and the fatty acid compositions of the acetone-soluble lipids
in the flesh and viscera from five species of marine snails collected at Toyams bay
have been determined. The examined species included one herbivore snail, a
turban shell: Batillus cornutus, and four carnivore snails, whelks: Neptunea
intersculpta, Buccinum striatissimum, Buccinum bayani, and Buccinum tsubai.

The lipid contents and the contents of the acetone-soluble lipids in the total
lipids of the viscera were relatively larger than those of the flesh. The iodine
values of the visceral acetone-soluble lipids of the carnivore snails were barely high
in comparison with the herbivore snail. The unsaponifiable contents of the flesh
from five species of snails were larger than those of the viscera.

In the fatty acid compositions, the herbivore snail contained considerably
high proportions of saturated acids consisting chiefly of 16: 0 and 18: 0 acids, and
conversely low proportions of polyenoic acids in both the flash and viscera. On
the other hand, the carnivore snails contained considerably high proportions of
polyenoic acids in comparison with the herbivore snail, especially the viscera
contained large amounts of monoenoic acids consisting chiefly of 18:1, 16:1 or
20:1 acids.

It is inferred that the differences between the fatty acid distributions of the
herbivore snail and of the carnivore snails are related to their feeding habits or
habitats.
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AEORHOMRFS ICHR KB Y52 2BREL Tk, Bofki, &8, RBEEXL KRS
ENEZBRDo BE, LAY 374V Japanese littleneck (Tapes philippinaram) D ISEERER
DEMHFRERE (RR) LBEECBFETI LREL TV, —F, AERENREOHLERESD
BB L EDRERBZ L, lipid-MC 2AVWTOERTADLATWSD, ¥, FHLD &
AEDOERIEL S5 v+ vEBOZKA 6 BONERCEF I W BIRED IEIFBAR LKL,
AZCRD LM EERC OV TRAK L OBRYTRL TWA A, BELLER I/ LKA
B ORWBREROSHEREND, RERRBHE REOAK LERYRS 5 2 & ok,
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AR TiE, EUNSCREIKhI-%RE S, T/t = spiny top shell (Batillus cornutus),
= A5 % F¥ sculptured neptune (Neptunea interscul pia) , =V F 29,314 etchu whelk (Buc-
cinum striatissimum), #HH .31 kaga whelk (Buccinum bayani) % X U8 .34 tsubai whelk
(Buccinum tsubai) DPRERRLHBEO 7 € + v WEHEIRE ORI Bz S\ TR~ B,

Y227 5 A (Eisenia bicyclis), %+ # (Ecklonia cava), v &£ v 5 (Sargassum fulvellum)
R EDBEEAEMAY L TARERMEBRTH 5% SEERICHEL ¥ =3F v 74 (Gelidium
amansii) DEETHKETm D7 v 7+ RFND, —F, NENSERTH 21 H 4 BIKE 1100
~1200m ORWGN L, ThEhREIhi, ks, Graham® 12 t % & Neptunea spp bi JER %,
% /2 Buccinum spp, (XFBILTEN, H =AW E2RTLERIA TS,

Y= OISHBERIC SV T, TTRHELD OfEND Y, Ff, $F=LALL) 297y
71 # (Turbinidae) 2B T35 X H A D 1L K& (Lunella coronata coreensis)® T HHFI AT
W3, f15, =548 (Buccinidae) BT 544 84 BOBBBERIE SR B EAE Bbn
KEIhTELY, EIcRBlOe 22y %S5 (Neptunea arthritica)™®, Neptunea antiqua'® iz &
DEEND DT ERL > TH B, ~

BUkHs & U SRB %
R H '

KRBICAGCICBERA SEOBA S X ORI L 3ROED TH B,
R#4iER B (Archaeogastropoda): Y = 5 v # 4 $ (Turbinidae)

9 = spiny top shell, Batillus cornutus : Oct, 71 BUE (B KB Tm
R H (Neogastropoda) : = ' .34 Bl (Buccinidae) L

=V Z € V& sculptured neptune, Neptunea intersculpid Jan, 72

N -‘;': 2 %31 etchu whelk,. Bucginum .striatissimum Jan, 72 El(u,gi_ NNW 8 mile)
71931 kaga whelk, Buccinum bayani “Jan, '72 /KEE 1100~1200 m
V.,34 tsubai whelk, Buccinum tsubai Jan, '72 i

FFERLOAFARLRAR, L TERECRAL L, REERE, LORGELENIS
BOAL BT HRn, BEKPIRT 15~20 FRMML A, BEIRDBRUERERIL, 5K
BEARS L CHMABLIC, b, v¥=5 L0 1 MABOEER, MROMHICHAL AK
HEHHRERIELCRLTH B, ‘

RS %

BFHBAOAERE IUCABEKOAERE L 72 ek~ 2% ) ~ A ORASEE %4 H L &= Bligh
& Dyer #'? U THiH Lz, B5h2BEIILR 7 VABRY GitoT, 71 vEE
BIEEESI L2 Kic, 72 b v TRHIRE Y IN H¥y U — =% ) — LIS T Iy kL,
BORLBEMRBME BF- £ 5 ) ~ A1 Trsafbli, fER5ER 4 # 1% 109% DEGS (Chromo-
sotb W AW, 80-100 mesh) %% 5 AREF L LkH A2 v et /5 7 4~ (GLC) LD BHLI,
t%, GLC DA#i4ls X OIBMOME, TRETTHEY KR~1ED Th 5.

¥l TR VABRIEEOBRE, = vRME (Wis ) X 0Ky VUG SERD HIER E:m
ﬂ:—?—%AE‘u) ?\-ﬁo 7‘~o
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Table 1. Lipid contents and the characteristics of the acetone-soluble lipids
Jrom five species of snails.

Part Lipid content Acetone-soluble lipid
Species
* content Unsap.
gr % opwwe AV, | Lv. matter %,
‘SAZAF Flesh 100 on}ul“ 22.5 - - 4.8
B. cornutus .| Viscera 133 14 52.6 45.9 | 121.4 15.7
‘EZOBORAMODOKT’ | Flesh 399 0. 4} wn 42.6 | 76.2 |174.3 34.9
N. intersculpta Viscera 315 3.3] 80.8 82.3 | 154.8 16. 7
‘ETSUCHUBAYT Flesh 130 0.5| @.1) 3.9 - - 30.5
B. striatissimum Viscera 123 3.8 . 84,7 101.3 | 184.2 12,1
‘KAGABAT Flesh 110 0.5] s.8) 42.6 - - 25.8
B. bayani Viscera 128 | 6.7/ 3.8 90.8 | 62.4 |160.8 8.5
‘TSUBAT’ Flesh 395 0. 8! @.9) 43.7 7.6 | 182.9 22.1
B. tsubai Viscera 210 5.0} ** 89.7 66.6 | 166.0 10.8
* 04 to wet weight. ** 05 to total wet weight including flesh and viscera.

**%x O/ to total lipids.

REBERGLUER
ERER&SVT € b - TEERROMR

FHE2BECAMFABORNER L NBBOBEAFR, 2B 5» 57« Vv ITERIEED &
ARRIV7 2t vIBREREORM, = &M, Rr v P FRoSFREZ—ELTE LR
LTHh5,

FRERSEORNER K LUANRROBESERIL, Fh¥h 0.4-0,8%, 1.4-6.7% © BHECH
b, ARBCEWCTREAERNEV. EANTH I+ ¥=DOREROIESHERIL, Ak
BABCEBRLTEY, 2k, ABTLARSLYSLRREROLEESARL, A/ H4BIvy
=D 2-4 fEOBAEREY TR LI, '

T b vAERES R, RRSEA S LAESRERL ) BUVCERYRLA,
TRWThb A1 H4ABIVEL, 205HREIBABEY I VS AL L oyRLT, — B,
REARSOBRESARL LIV T ¢ b VRSN E S AR NERC B L TE VY R+ sk
{HBR T h9:0,10,10,10, AEORKERICOVT b RBOEMNRD bhis,

i, 74t vATEHREOHRIC OVTRRD L, BERNSE 5L L RN EY RL
to ¥, RRERO = v Rl =0 12L 4L, ASEABETIT 154.8-184.2 L B, 2 ORE
ROoFEORBEFROTRNECEROS S - ENTR I, = v R, MORMESCLS
V297 Y HAROYYF =0, 254D 180 (L= 4§01 (Babylonia japonica)®,
LA/ RS0 OEFMEORWERR L KB X GEUL TVl Ry VLW EERE, » ¥4
DAREEER S L VTh L HBRIE S, FRERINRR L D Bho e, COEME, L6,
EBHIL ORI LKL TV 5,
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‘KAGABATI’
B. bayani

HrEHE O O HNOIRA A DORBAD - DO DD
SSS rdS LS &O.&BLO.LO.O.LQ...D.%. SS o

%

QOO NO OWAEr-HEARODOILND-NEERD HD
FS S Ko LO.LonM.LO.na.O.O.m.LS.QmO.O.O. S =

‘ETSUCHU-
BAT B.
striatissimum

- M) O Y CT © O CNHONrE N O N IO R b= w ©

SS SEmmSEg TSSO SShddd o SS e

- WE: RSORR IV

MODOKT’
N. interaculpta

‘EZOBORA-

31.7
30.4
37.9

26.0

48.5

25.4

33.0
33.6
33.4
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Table 2. The fatty acid compositions of the acetone-soluble lipids

B. cornutus

‘SAZAE’
Flesh 1Viscem Flesh |Viscem Flesh IVisoem Flesh ’Viscera. Flesh lViscera

Gl e O 05 GV 00 GV ~H 0D W © D0 D D0 H IO b= o
s < HO.LNO.%.QWO.Q.L%M.LO.O.O.O.LO..D.L S S

Species
Part

Fatty acid

L3
CrEHOMOrHOoOrmoOoOrMAOrioOmAMNdHO - el =IO ©O
2e 6 ss 44 s 25 ee @8 es ss e se es ev 8o eb Bs e se =2 eo 2s we se ss wb s ev wa sa se

Lot . )
S 28 &% 9 =2 = 2 2 K] N & ]

69.8
20.4
9.9

o i, AN E ) = vBROW 2-3 8%, RV =VEBOKS-TEL B §ARY

11.8

30.3

57.8

acids
Monoenoic
acids

Polyenoic

acids
BHERADORNHEPBR IUCABRL W B 7 & b VvITBEHIEED BB GLC &R 4E?2

S
Y2, B 16:0 B, 16:1 B X UF 14:0 My RS BIC A H L, AEECI 16:1 Mo

Saturated
IR RL
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RUtco AFADLE? ¥iciz=y' 7 7 (Haliotis discus hannai}® O JeBEB#ERIIC DWW T,
MAMSEROBMVERNBREIN TR, ZOFEMIR, 4¥=, AFMDIBEIV=YT7T7ERN
BANBRATHHZ L LEARMBH LD LEEZNS,

P, 18:2 8L 18:3 BMoSEREEFHE, WERSIUVANRT thth 1.9%, 2.1% THH,
HF=D D 3.5%, =V 77D D 6,2% KL TRPEVERLR LI, £iK, FEL 117
BOBRSEOMBBERLIVIL, 18:2 ML 18:3 BOSHRAH LB LL LS, REEIBER
BIDHEL, HEEIN_EL 0 ENoTe, T, ARCONLCEREL VL ASHYTHD 7
5 xa% (Nitella expensa), A# € (phyllospadiz iwatensis) 3L~ u v 274 (Trifolium
repens) Tit, HUEL D b (18:2+18:3) BA BV SHERERTRENEO I, LK, RET
(18:24+18:3) B SHRAVE VI L, Klenks 1® O3 L U7 7 4/ Y (Porphyra tenera) ™,
AHE /) (Porphyra yezoensis)?® T SHHER L X {—RKL kA, —F, HEHERDOZKD
18:2 8%, 18:3 BB OR RIS R CH D Heliz pomatia® T 12,8%, Succinea putris®® Tik
10,3% L EFRICESHIIBT EHHMBA TV B, ThHO T LeEX Ab s s, SERRCAVI
HHF=0 18:2 ML 18:3 BOSHRAHBOE - OIX, ¥=p7 v 7y (B RBHORMS
hizs & LBRM S 200 bahE Ve Tiibb, $HF=h7F v /4 ERL, PELLTEORMIR
BOESEY > F R Tt —BEXbRE, LhLianb, 7v 740 BIBEROIRR
OR|EIPIRL, ¥l $F=RFATT VYRR THELENRATH Y, WRO #EROWTIE,
IV B OGBS IVRENLBETHS 5,

¥, FRLD Ry r=RERORBEEROSHBED LN T, Cie7 AT e FOFELHREL
TWLBp, SERBCHAVCEYF=CREFOFEEIRDORL ST,

—F, =Y ABEET e A 2/ E5 10 ORERE RO 7 €+ VTIRKRE, voFy,
FART T FOATE) —ATIV, 72 R7 rFoLt) VORBRIEHBIZS\WT, ¥ 1, Neptunea
antiqua™® DL Y ZYVEY ¥, T+ AT+ VEF, AFY V= RFLORRIEHBRO AL OFRR
P Sh TV B, SERBHCA A1 8 4 OIS RERD SHREID R X 5 TH B,

Kz, A4EAROBHBAROBHRCHOWTERD, F2IeRT L5, AERCH-T 16:0 8,
18:1 s X TF 20:5 My RIS i AL, ¥/, WEHTIX 16:0 8y 18:1 Mo LA RY
Felieo a8, =V HESE FEOREREABET20:4 8, » VA1 ONBRTL6:1 MK, =vFa
YL B LUV AL OHEIRT 20:1 B, OAHRLLEBRNE» -, B, =/ VBBV
) = vBOSERCOWTRND L, BEROAY) = vBEFRIAEROoth L h &L, e, B
BRTE/ = vEIEREE L, AT T/ 2 vBEERNEWBER, UL SREBsH
FRBEERRDA K=y (Thais clavigera)®” ORBEENRY = VB SR SR THRER L i3k
LTkb, ¥, BLBEOREENIORBIhELYD Y 5= (Pasiphaca sivado, KB 400m)
BIVR=X74 7%= (Chionoecetes japonicus, JKEE 900m) O MREMRIEHB N =/ 2 VvEIL B
ATWBZ b (RRR) LEQL TV, BREYOIREBRIRHM ® /= vBYSEC SURR
3, BRSO 5RYESENLOMBLEO—HTHS S LEEESh B,

DEOEBRARETS L, BHEBERCOWTE, Aoy F= L BBE CRAKD <1 H4E
OMEMLICERNBED O, Tibb, H 7= XRER, NEEE L 16:0 i L0 18:0 BEER
B LT AMAMOAERNE L, RV = vBRAFRME)I > —F, ~MHIBTIAY = VB
AR LD EG, ARSI 1818, 16:1 MU 20:l BEERT & THE/ = vBIE
WAERBRLE. COMEOERIAMCBIRL, FhThOERREDL LT, PipbTaR
REOREY S FRERETH S5 LERILS, SEORBEBRIIVThL—HiCRBshtD
THD, SRR EEROERMCSWTHRNTAHLENSS 5,
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Studies on the Lipids of Shell-Fish V. On the component
fatty acids in the giant ezo scallop

Kenji Hayasmr* and Minoru YaMaDA*

Abstract

This report presents studies on the characteristics and the fatty acid com-
positions of the neutral lipids obtained from the adductor muscles [I] and soft
parts {IX] of the removing adductor muscle, or digestive diverticula [III] of the
giant ezo scallop, Patinopecien yessoensis.

The lipid contents and the contents of the neutral lipids in the total lipids of
[II] or {III] were relatively larger than those of [I]. The iodine values of the
neutral lipids of [II] were barely high in comparison with those of [I]. The
unsaponifiable contents of [I] were larger than those of [II].

The predominant fatty acid components were 20:5, 16:0, 16:1, 18:1, 14:0 and
22:6 acids in [I] and [II] or [III]. The contents of 20:5 acids were relatively
larger than those of 22:6 acids in both [I] and [II] or [III]. The relative acid
contents of [I] and [II] or [III] were as follows: 14:0 and 16:1 acids, [II] or [III]
>[I], 16:0, 18:0 and 22:6 acids, [I]>[II] or [IIT].

On the other hand, the fatty acid compositions of the cultivated giant ezo
scallops by a hanging method were composed of larger amounts of 14:0, 16:0
and 16:1 acids, and of small amounts of 20:5 and 22:6 acids in comparison with
those of the wild giant ezo scallops. It is inferred that significant differences
in the fatty acid compositions between the cultivated and wild giant ezo
scallops are related to their different feeding habits or habitats.

# B

il h) I BREBROLRNL, £YORM - RRICKESEE TS, EECIBENDCSEH
ShABECHERESYRETERD b, LRERLOBIRYHELMCT2 HIND, HER
BV E VARSI SWTREL TR,

ChETR, BREOERIEDDD, AREOERSEDD KLU 5 v 7 b vAKOZKR LK
oW, 2DEHREOEBREVBRLIH L, RECRBERIAERENSOBEY Plithd
TO0BZ L ERIRL,

ERTE, FERCTHMS SV 2+ vD BLOF U 2R % E4ER LT 282544 giant
ezo scallop (Patinopecten yessoensis) IZo\T, FOSHIBBEORBRISHBROBEY BN T5

* RS E R AL
(Laboratory of Chemistry of Fish Oil, Faculty of Fisheries, Hokkaido University)
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