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Studies on the Content of Eicosapentaenoic Acid in Hepatopancreas
of Scallop, Patinopecten yessoensis

Kenji Havasur* and Yoshihiko Nakagawa**

Abstract

To develop & new source of marine medicinal resources, the content of eicosapentaenoic
(20: 5) acid was determined for an inedible part of the hepatopancreas of the scallop,
Patinopecten yessoensis.

The weights of hepatopancreas of the examined scallops were 3.3 g-7.7 g for the cultivat-
ed shellfish (I) and 4.9 g-8.9 g for the wild one (II), accounting for 5.9%,-12.5%, and 8.8%,-
13.99, of the soft body tissue, respectively.

The hepatopancreas yielded lipid contents of 2.7%,-13.3%, for (I) and of 5.2%,-12.3%, for
(II). Major 20: 5 and minor docosahexaenoic acids in both the neutral and polar hepato-
pancreas lipids were of the fatty acid type.

The absolute amounts of 20 : 5 acid in the hepatopancreas were 15.8 mg-98.1 mg for (I)
and 89.9 mg-167.5 mg for (II), respectively. The amounts of 20: 5 acid found in the tissue
from May to October for (I) were relatively larger than at other times, due to seasonal
variations.

In conclusion, the potential resources of 20: 5 acid from the hepatopancreas of the
scallop were computed to be about 75 tons per year from scallop fisheries in Hokkaido, Japan,
based on past catches (133000 tons in 1983). This estimation leads to the recommendation
that the hepatopancreas of the scallop should be utilized as a source of 20: 5 acid.
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Table 1. Locé.lity, habitat, and weights of soft body tissue and hepatopancreas of scallop

examined.
C%i)l‘;iltlito};l aglaie H‘abity;at Age anntity tisiﬁg Pc()i); g | panégz.ls)?EO(B) g B°§0A
Lake Saroma
Apr.. 11,74 3 20 ‘817 T 94
May 29 2 18 355 . 38 104
June 20 2 . 20 36.1 45 12.5
July 19 2 19 44.3 43 . - 9.7
Aug. 20 2 20 39.9 ' 39 9.8
Sep. 19 Cultivated* 2 19 i 41.1 4.3 10.5
Oct. 15 ‘ 2| 2 496 46 9.3
Nov. 13 2 21 59.6 4.4 7.4
Dec. 4 2 20 63.8 5.2 82
Jan. 22,°75 2 | 20 58.2 3.9 6.7
Feb. 13 C 2 - 20 ., 515 , 33 6.4
Mar. 20, -2 20 58.1 3.4 5.9
Lake Notoro
June 3,74 4 78.7 84 - | 107
June 10 Wild 4 4 67.0 7.9 11.8
June 18 4 : 53.2 | 71 13.3
June 24 4 25 61.6 . 79 12.8
Off Tokoro
Apr. 26,74 4 10 64.1 8.9 13.9
July 1 Wild 4 5 88.0 8.6 9.8
Sep. 2 4 10 55.4 49 8.8
* Shellfish were cultivated by the hanging method. ** Average per one shellfish.
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FIBREGR DO BEOMBE, 7rrira—2 87— 1:2v/VORESER AW
Bligh & Dyer #2 ¥ U TfT o7, ¥, PBRIEE (1@, 110C, 55, BEHLL R
(=Vvz7mry bBY, 100mesh): =54 + 545 (2:1 w/w, 40 RV T L7 v~ 75
74—k}, 7 wwaki s (400ml) ChEREY, ﬁbfxﬂ/—w@mkaibﬁﬁh
BxSEL7,

BERhES A F L AR

R & BHERRE BRI > C, 1N KOH-= 2/ — A BEp Ty VLU TR R
FRL, SWTHERE B -2 2 7 —ABED hT A F LU, ¥, FRIEE L BEREE D
Ty At EERYEY L,

HZRoB7 bS5 7 14— (GLC)

FeRitge » 5 4 D GLC H#T i, KERA A VIBRHEBEEBLANAB GBI A7 <+ 75
7T o tee MM, 10% DEGS (Chromosorb W AW, 80~100 mesh) O FEIEHK| (F2 7 =
T 2EDHeHrT L (UFEAT /L AR, 3mmg X1.5m) 2H\v, »F AEE 180T, &
FHEAD BXOBRHEERE 240C, #+ Vv —Fr A F, REFVA KRB IUVEROREX T
hZ# 0.7kg/cm?, 15 ml/min, 0.6 1/min CHEIE L 7, FERGEE 2 7 A DREEZ, EERORERR]
LD, 1, RIBRORFER, TRNE L ENREAEOBfE X UNRISEE 2 7 4 D KFREM
BED 7 m< 75 2DLEH BT -, fods, KFRHEINE, BREER 2 7 4% n-~% 9 VICBRF
L, BT 3 — =9 r ABEY AT, 40C, BETCARERBRL TIT oo T, BRIFERER
TESE (wt %) TERLL,

& S
FiRRER

Rk 2 7 A4 1 EEOEYRERER, FHTRBREES L UCBREHNERCH T 2HBRO
R R 1ERT, AR 1 B4kobBRER Y, ETHRBER (EBRBE) 33g~17g (FH
44, EKAER (BEEME, HEMNMGE) 49g~89g CEHETTg oBBEIb -7z, Thb
FRRIESGHERCR L T, ETEMER 5.99%~12.5%(F#H1E 8.9%), ELR 8:8%~13.9%(F
B 11.6%) % Gd7cht, BFEBEERIC SV TRESNAELRZD LR, 4 A~10 A (FiyfE
10.2%) AMEOEIc N TH VRS RL A,

ik, EXAUERD ohBRERY ETEME GR2ERDOThI VEETH - 1223,
CHERBMEORE c RPOHBEC I AEREEL LR,
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oAy LPEEREYFE 2 ICFT, TBBROKBESERIL, ETEME 2.7%~13.3% (¥
£ 8.3%), 4B 5.2%~12.3% CEHE 8.6%) 0&HICH - T h’, BTEMEE CIRREHNLREL
PBELL, 5 5~10 5 CE#HE 11.29%) HMoOBHc b TE VR YR L, CORESER
oEMELE, BEEOESE @A~6A) 0732 b Y Lisis—3L, B O F~10
B) o757 v vEFEIAE TR L T,
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Table 2. Lipid content and characteristics of lipids in hepatopancreas of scallop

examined. .
Lipids %° Neutral Polar Unsaponifiables %,
PSS /o7 | lipids(NL) %** | lipids(PL) %** [ . NL | in PL
Lake Saroma
Apr. 11,°74 2.7 39.2 60.8 12.3 14.1
May 29 13.3 65.7 34.3 8.2 7.6
June 20 12.0 72.8 27.2 45 6.9
July 18 12.8 73.0 27.0 6.9 10.0
Aug. 20 114 73.7 26.3 11.1 115
Sep. 19 8.3 59.0 41.0 11.5 10.4
Oct. 15 94 62.3 37.7 12.9 10.5
Nov. 13 72 73.8 26.2 11.1 13.2
Dec. 4 6.7 74.3 25.7 12.3 10.3
Jan. 22,°75 6.8 68.5 31.5 115 9.5
Feb. 13 5.1 63.3 36.7 10.1 12.3
Mar. 13 3.9 56.4 43.6 13.3 13.9
Lake Notoro v
June 3,74 7.8 56.4 43.6 9.5 10.1
June 10 8.3 52.4 47.6 114 13.2
June 18 11.3 64.5 35.5 11.1 9.9
June 24 12.3 64.3 35.7 8.2 9.2
Off Tokoro
Apr. 26,74 5.2 30.8 69.2 10.1 114
July 1 8.1 53.9 46.1 9.7 11.1
Sep. 2 75 67.3 32.7 11.2 11.6

* 9% to wet wt basis.

** 9% to total lipids.

ERELBEORTEME A2 7 71 OFBROBESFRE, 1 A~8 AcHmERS b,
LT 8 A~12 AcBA A RT Z EBHED ShT w5, ZORESHEEROMMRZ, K
KROEBHMBECETEBAETIET > 7 b LT, ThilEiEROKE, &AL
DERBIELH2 71 ORE « RADHBC I AERLEE 2 bR, Bk, ZEROFETHEM
ReEARTR, RNHORBREOFBBROBESHRCEERZRIZD LRI -1,

FBIREEC D bR X OBEHIEE ORI, ThEhETRERNFEHET 66.29
& 34.8%, RAERMFHETDH5.7% & 44.3% R, @A 4 AR &, oty
ThyBHEE L »PHRIBEOLRE Er~1, ¥, ETEERCE, $BEESFOHHIE
BEE(1.1%~9.3%, FHEbL.6%)DEHOEL, BHIEESE(1.6%~4.6%, FHIE2.7%)
DERICHNRTE Lo, ok, THIBE LEREEOT Y VLY EEERL, ThLhETE
FEH 03SEHME T 1069, & 10.9%, EABRAEHET 1029 & 10.9% RL 1,

PRSI & AR ) 20: 5SS HEE
BhtE2 71 RBROFHIEE S L OBHEEORWBERY ThEfhR3 LR LTTT,
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RARE EEEIRE G, FELREE®BE LC S8 16:0%, 18: 0/, /= vBo 16: 18,
18: 11, 20:18, RVxvBo20:5%, 22:6u&H L,

RSB o 20: 5 A E R, ETEMEA 759 ~20.5%GEH{E 16.7%), A R 13.6%~26.0%,
CEIE 174%) CTh b, —F, BHIEEOFhitrhFh 11.0%~29.49%, (F#HE 20.2%,), 22.6
% ~34.19, (Ei5(l 24.2%,) OHETCEH L T\ i, BTEMETIE, 20:5BERICEMN
Er@Bdoh, SHEED S A ~8 AGFHE 198%), BHRED 4 A~10 A (FH1E 23.9%)
PO R CHETH -, BEREROLE) = v EER(ETEER, FiE 46.3%;
B4R, FiHE48.9%) 13, hHIgEF DL £ Y =B (33.7%; 342%) X bvE<L, ¥, 20:5
BEARLBHIEE CHREYRLA.

FRE & IR E ORI BARIC\T,20: 58222 : 6 B X b SHERMNEL,20:58/22:6
B, FhERETEMRENFHET 46 & 6.1, EERNFHET 45 & 65 ZRLIA, o
ROOKREH #5744 HEBOIEIRIEET, 22:6 BAHAEMNMEL, 20:5BAARNE
® E—F L1,

Table 3. Distribution of main fatty acids of neutral lipids in hepatopancreas of scallop examined.

Fatty acids (Weight percent composition) 205
14:0[16:0|18:0(16:1[18:1(20:1]18:4|20:5|22:6| Sat | Mono| Poly | 22:6

Lake Saroma
Apr. 11,°74 47 (257 | 66 | 100 | 165 | 4.4 38| 75| 2.7 |398( 355 | 246 | 2.8
May 29 711176 | 29 | 166 | 10.7 | 1.9 48 | 196 | 3.4 |299| 332 | 368 | 58
June 20 63156 23 | 182 | 96| 2.1 47205 3.3 [265]| 348 38.7| 6.2
July 19 65| 183 | 22 | 174 (107 | 25 41| 193 | 3.4 1294 344 | 36.1 5.7
Aug. 20 57| 1771 22 | 175 | 116 | 24 35| 197 42 [279| 3565 | 36.7 4.7
Sep. 19 701196 | 26 [ 17.1 | 13.0 | 2.3 25| 157 42 |329]| 363 | 30.7| 3.7
Oct. 15 58 | 1871 2.7 { 166 | 124 | 3.7 34 (1581 42 [29.8( 370 | 332 3.8
Nov. 13 701207 31 [ 179|129 | 3.0 381164 | 41 (324 385 | 29.0 4.0
Dec. 4 65| 197! 29 | 158 | 125 | 2.6 59 ] 166 | 43 |305| 3564 | 34.1 3.9
Jan. 22,75 53 (191} 29 | 147 | 142 | 25 621 15.7| 42 (288 366 | 345 | 3.7
Feb. 13 46| 175 | 3.6 921136 2.7 {115 | 11.3 | 6.8 |27.2| 33.0 | 39.8 1.7
Mar. 20 57210 | 43 | 1L.7§ 159 | 3.7 56 | 103 | 5.8 |325( 379 | 29.6 1.8

Lake Notoro
June 3,74 85181 | 1.7 | 178 | 184 | 1.9 28139 | 45 |305( 419 | 275 3.1
June 10 761186 | 29 | 180 | 154 | 2.6 27| 163 | 42 |315] 397|289 3.6
June 18 82182 | 21 | 204 | 143 | 1.6 26 (167 | 3.5 [30.7( 39.7 | 295 | 4.8
June 24 821166 | 23 | 182|138 | 21 40 | 163 | 43 (294 383 | 324 3.8

Off Tokoro

Apr. 26,°74 5312111 78 891115 | 38 69| 136 | 40 [369| 283 | 34.7 3.4
July 1 106|166 | 26 | 1565 | 88| 1.1 401201 | 25 (319|302 | 378! 80
Sep. 2 54 1135 | 25 [ 131 (100 | 14 | 42260 | 52 {232| 284|483 50

Sat: Total Saturated acids, = Mono: Total monoenoic acids,  Poly: Total polyenoic acids.
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Table 4. Distribution of main fatty acids of polar lipids in hepatopancreas of scallop examined.

Fatty acids (Weight percent composition)

20:5

14:0(16:0|18:0(16:1[18:1{20:1|18:4(20:5|22:6| Sat | Mono| Poly | 22:6
Lake Saroma .
Apr. 11,774 | 58| 47| 20 | 86| 30| 33 | 120|204 | 127 |135| 195 | 669 | 2.3
May 29 99| 95| 1.6 [ 228 | 55| 08 | 7.7]230| 30 (244|336 | 419 | 7.7
June 20 105|170 | 27 | 242 | 83| 1.3 | 51163 | 12(335] 375|291 ] 136
July 19 112 97| 22 |192| 33| 03 | 83| 194 | 1.1(208| 274|427 176
Aug. 20 50 | 112 | 21 | 147 56| 15 | 69| 280 | 54 (223|258 |520| 52
Sep. 19 52139 | 25 | 135 | 68| 1.7 | 73| 274 | 52 |240]| 257 | 504 |. 53
Oct. 15 62107 | 28 | 161|111 | 1.3 | 63239 | 52 |236/| 330|433 | 46
Nov. 13 109|172 | 31 | 197| 86| 25 | 56| 130 | 3.0 (346|341 | 314 | 43
Dec. 4 104 |127] 24 | 119 | 74| 14 | 167|165 | 54 |27.3] 25.7 | 470 | 31
Jan. 22,°75 | 97| 131 | 24 {113| 77| 1.7 [ 158|161 | 5.1 (268|255 | 47.7 | 32
Feb. 13 112142 25| 82| 73| 12 [ 213 11.0| 43 (303|228 470 | 26
Mar. 20 770103 24 | 87| 66| 09 | 198|182 | 58 |235| 204|562 | 31
Lake Notoro ! i ol
June 3,74 | 58| 107| 27 | 152| 63| 1.1 | 58| 253 | 3.7 |246| 288 | 465 68
June 10 75121 | 1.8 | 182 | 11.1| 05 | 53| 233 | 3.3 |252| 342 | 407 | 71
June 18 86| 118 | 22 | 193| 87| 07| 53| 226 | 25{27.3| 335|392 90
June 24 971126 | 26 | 165 | 75| 1.2 | 547|235 37{280]| 202|428 | 64
Off Tokoro .
Apr. 26,74 | 74| 85| 27 | 91| 47| 07 | 149|256 | 7.7 (236|182 | 582 | 33
July "1 73| 85| 14 [ 113 | 56| 06 | 60341 | 53 (195|219 (587 | 64
Sep. 2 56103 | 31 | 112 | 53| 14 | 58809 | 47|215| 220|564 | 66

Sat : ‘Total saturated acids,

Mono : Total monoenoic acids,

iSRS 20: 5 AR

B2 751 1EEOTBEEABFCERIN520: 58 & 22:6 B3 X 0°20:5 8/
22:6 B EFRS KT, 20: 5B EIY, ETEMA 158 mg~98.1 mg (F¥fE 57.2 mg), B4R
89.9 mg~167.5 mg (F¥5MH 1240 mg) DEWEH H o7c, T, HEHEEAK g4I 0 20:5BEE
YEMT3 L, ETHEER 46mg~254mg (FiHfE 193 mg), E4H 10.1 mg~21.2 mg (FHE
164mg) THote, —F, FREEGKCEFIN52: 6 BB, BTEMER 6.7Tmg~17.8mg
(8 1gL4bh 20 mg~4.6 mg), EAH 164 mg~364mg (2.7 mg~4.6 mg) DEMETEHL T\

726

Poly : Total polyenoic acids.

ETEMEATE, 20:5 BEBCEHHELARD bh, B 5 A ~10 A(65.2 mg~98.1 mg, ¥
¥ME 80.8 m@) HMLORHAC KR TEEGR TH - Too T, ORI D 22: 6 B S B2 14.0 mg~17.8
mg (FHE155mg) THH, 20:58/22: 6 M b 4.1~6.9 (FHE DO BMEL R LI,
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Table 5. Absolute amounts. (in mg) of 20:5 and 22: 6 acids in hepatopancreas of scallop

examined.
20:5 acid 22:6 acid -
in Hepato- in one gram in (A) in one gram 20:5/22:6
pancreas(A)* of (A) of (A}
Lake Saroma
Apr. 11,°74 31.3 4.8 15.7 2.0. 24
May 29 96.5 25.4 15.2 4.0 6.3
June 20- 66.6 14.8 14.0 3.1 4.8
July 19 - 981 '22.8 14.2 33 6.9
~ Aug. 20 86.4 222 17.8 46 49
Sep. 19 65.2 15.2 14.6 34 45
Oct.. 15 718 .15.6 17.4 3.8 4.1
Nov. 13 435 9.9 10.7: 2.4 4.1
Dec. 4 51.0 9.8 14.1 2.7 3.6
Jan. 22;°75 37.3 9.6 10.6 2.7 35
Feb. 13 16.8 5.1 8.8 2.7, 1.9
Mar. 20 158 . 4.6 6.7 2.0 2.3
Lake Notoro : ‘ ‘ '
June 3,°74 112.0 13.3 24.7 2.9 4.5
June 10 109.7 13.9 21.7 2.7 5.1
June 18 133.3 18.8 22.5 3.2 5.9
June 24 167.5 21.2 36.4 4.6 4.6
Off Tokoro
Apr. 26,74 90.0 10.1 26.9 3.0 3.3
July 1 165.5 19.2 23.6 2.7 7.0
Sep. 2 89.9 18.3 16.4 3.3 5.5
* Average per one shellfish.
% £

20:5 B3, AN CTEENCBALI AT, OETE, OEIRE, FIRER, FRHNE, /M
BEEESE0EYERXREALC, £E0RFRFLLTEERRELRET I v xR 7520V 0D
BBRETH B Z LAMOhTw5, —F, 20: 583, SHIRBE(LASIER, NRMRMEIEH, m
FEETHEREOBEBRERAROTHICEDS &L 3h, TTIZ20:5BEEDO~1 v v HgEofik
BEBAMLIR TV, T, 20:5 BIIEAEKBIRE, BlLD, MEEZOBREDRICOWT
LEXOAPEIREEhOOBY, ThHDZ b 20:BRISEERMILILOLETE
BOFEE LV BATEELELLN S, ’

w2 T A OPGIRERE, TOREREEBh 02  MEERNMEL, 20:IBEFEROF
M (33, F BRToT, EHBEEAG20:6BOBK-SRARS LY, 2:6BEFERD
BV A 7 e S mIEIEEE A S0 20: 5 MORBRE - SBrH LTI AN THIL EED
nic, XEBROBRE DD, w2751 0FBBEKCEEINS 20: 5 BOBERERERT,
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w2 T HADEER 13375 + v, RESEEOK 38%, HBEEREO LR 109, ¥ & UhBE
Mk lgho 20:5MEE 15mg, OKEYAVTRETSE, KW v /ELRESA, &4
THARBRY 20: 5 MORBEE LTRIALBS LEBS R,
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