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Marine Organisms and Fat Soluble Nutrients

Akio KANAZAWA

The n-3 fatty acid such as eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) are
polyunsaturated fatty acids which are commonly found in various marine organisms. The useful roles and
beneficial effect of these fatty acids to human health have been recognized. The pharmacological effects of
these fatty acids have been observed mainly infraction of the heart muscle and cancer. Particularly, DHA
is highly valued as component in health foods. It is reported that a marine unicelluler algal species,
Crythecodinium cohnii contains DHA in large amount.

It has been demonstrated that highly unsaturated fatty acids (HUFA) have a high essential fatty
acid efficacy for many fish and crustaceans. Recently, several workers have shown that DHA is a more
efficient essential fatty acid than EPA for several larval and juvenile fishes and shrimp. Therefore, in
aquaculture, marine fish larvae are generally 'reared on n-3 HUFA enriched rotifers and Artemia or mic-
roparticulate diets.

The origin and circulation of EPA and DHA and the transfer of these fatty acids from marine organ-

isms to land mammals via the food chain will be discussed in the present paper.
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{LL7zT 2R TNT 37 4 EOEYEED BV I+ AR, <54 OfMfAEICHRLORT
WAHDT, FHESMIES 5Nk %o

vI R H LA G PR ORI A TR BT 5 AbEEST 1, zy\/AthLu/
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Fig. 1 Occurrence of albinism in marbled sole fed test diets.
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Fig. 2 Reproduction process of rhodopsin
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Fig. 3 Possible mechanism of color abnormality on ocular side of flatfish. VA, vitamin A ;
DHA, docosahexaenoic acid ; PL, phospholipid
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T EAHB L, B TR A TRA SR —RRAFEHI DL RS T b, ) VIRE W,
T AT FINAY Y, THFAT 7 FINA ) b=, TR T 7 FINITE )= NVTIVRE,
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FIONA T b= VITEUREL, T+ AT 7 FINVEY =T 3 VI,

KEBW3S 50 Y IREOEBIERIZOWTIEY, FREAOKE - £5% - EEERONER LDIZ
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1970448, 277U — > 9 ¥ FIAFE - OEFREHERS, 7RSS 770 TV ICHTHMERR)L,
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bONEL, TNEBW ST Yy b yAHERL, ANT—EDHA ICEHL, ZhH EPA & DHA 2%
JE 2 CHREBI IS R A LA SN, AP X ARENThb TS (Table 1)o ik, KEIC
DHA %4 &K 2 WIEHHE L, BPA kAT 5 AEBABREME O RRSh e, 27974
IR YT T Al CREWEIE, BEOEMICEEIRTYLEVNT IF FUER (20 1 40—6),
EPA,DHA 7 ¥ HUFA 2SS B &S I N T A 2 eFmenTBY), ThHD HUFA BEYO7Ta A5
75y DHBEME ChH S Z L b, REFMECOFMELBHEATEY,
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Table 1. Fatty acid composition of phospholipid of marine animal (% Wt)

Fatty acid Copepoda
Skeletonema Calanus Menhaden Cod
14:0 20.4 1.5 - -
16 : 0 6.3 39.8 45.0 21.0
16:1 15.1 - - 1.6
16 03 3.6 - - -
18:0 - 4.1 3.2 4.2
181 10.1 2.7 7.1 10.1
1812 14.3 - 1.0 -
20:2 8.6 - - -
204 1.8 - - -
205 18.1 13.3 13.0 14.0
225 - - ; ) - 1.2
2216 - 36.5 28.0 35.4

EPA - DHA I, HEEICBITAAWEHE O S T ST REWICABERE25 2 T2, WEEMALE, F
PO, BEEZ EOFHARYAEDOTERLFE T, EPA R DHA 2 UL 5, KEMEROME T4 %
TRTAVRTNVNTFITREDEY TS V7 b BHIERE LTHYWORTWSS, ThbidiisA
E%ﬁﬁ%@%%ﬁtfw&moﬁ%ﬁw&&%f,@ﬁ,&ﬁﬁi@ﬁﬁf%%@ﬁ%@ﬁ$ﬁ?é‘
b, SELELRRZTIEDSBET D, SHITKERED EPA - DHA I, © b b & Che RIFFLEMIC D
flie OEBER MG T4, AIREOLBY, ¢ M OBERREBEOYE, HIITATEH»SELRIEF T,
%  DEBNROBWER: ETHRS N TV 5,
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Fig. 4 Production and foodchain of EPA and DHA
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PLED X iz, #ECHRIE% O EPA - DHA AWM @ LT, BHFEHYICS T ST 2E8NE
BRI BITCHC, BEEWIC S DETEMAEA L, BIEREET, REEEERME LRHELT
w5 (Fig. 4)%,

v F RSB T, MR, M, T2 & D n—3 HUFARIZLALDHATHY, =
FUIEEASEBIR L7 DHA YA ETNE b DDED, 1)/ Ly BROMEEERS X UARFMLIZ X o
TARENDEENOE LTS, L Ladth, WS, U, FREzETE, )/ VyBRPL
EPA % DHA, ¥ 72 EPA %5 DHA ~OZHifE/ 33 & A &% {, EPA % DHA DR MEAEE EE) &
D —BME VR D, 414, EPA % DHA 25k OB dy, REREOHMER, &2\ 34 DRFED
WED-OIZ, TTITEORDUIRBIESND Z L2 BfF L2V,
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