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Bone Lipids of Chum Salmon Migrated
Littorally for Spawning

Koz6 Takama*, Tsunehiro Furur**,
and Ken-ichi NisgimoTo***

Abstract

Research on bone lipids of Fall Chum Salmon (Oncorhynchus keta) which migrated
littorally for spawning was conducted as an aid to more effective utilization of these fish.
Data for the lipids was obtained from the central vertebrae with some muscle left after
filleting. Samples were obtained from a factory where they were thrown away as processing
waste.

The lipid yield for vertebrae varied according to the type of heat-softening processes
used, with a higher amount being obtained for the reduced-pressure heated batches (32%, on
dry basis, ca. 30 mmHg, 120°C, 180 min), compared with a lower percentage for the pressure
heated ones (26% on dry basis, 0.7 kg/cm?, 115°C, 80 min). However, the composition of
lipids as well as those of fatty acids did not vary significantly.

Saponification values and iodine values of the vertebrae lipids which were prepared by
extraction with a solvent of n-Hexane-EtOH (79: 21) mixture were 190-191 and 122-124
respectively. From these values, the lipids of the vertebrae seemed to be relatively similar
to those of sei-whale and natural eel bones and humpback-whale viscera.

The lipids from the vertebrae contained from 80-82% triglycerides and nearly 4%,
phospholipids. Fatty acids such as 14:0, 16: 0, 18: 1 and 22 : 1 were principal components
in triglycerides, and 19 : 1 and 20 : 3 fatty acids were noticeable components in phospholipids.
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ERESTHLVERILEBEL, # v 7 BEZEME L TCOFRERENEEZIh T3, Th
FTRLSEAFLURBIERZIRTVED, WThb—BEFORARLABLEYHHLX 5%
BRVWIOITHD, COZLE—ATE, Heev - FhEDVWHLOIEEPOXEKRB LS
rieieh, BEYOREFBOEIASLREIDX S REEYOFHALIEETH S,

AR, REREYOEWFIACETAFRO—BLLTT7+yr rHFoFIALCEBE LD
DTHY, ROBRLADOWEHERFORER SOV TRT T HRE L), ATz X
LI EORERSICOVCTRE LD T, FORBEY—HRIEY OFEYIHLTHET 2,

X B F &

7E BIERY SRR, 1984411 A 20 B, EHBEHAOY yMIBHSGAF LB 7 5B

HEFig LIL/RT X5 b okbkl & Lic, ERCIFEEHLHEAYRVC AT FHLE
CROBELLHANMMGEL TC%, AR THESTLYPEREL, RVBLAOABZLTW3
B (MER « S L OC—BoME - WEENLLAE5) BF2BERE L,

Vertebrae NPHF*

Fig. 1. External shape of backbone sample obtained from a factory.
* NPHF : parts of neural spines, pleural ribs and hermal spines with some
flesh which remained after filleting.

HHEOBAN SHAAMEEZHT% F2E5E5 1540 hE®MIT120g BEHIL 138 g 255D, K
50 ml % fin % CEHEDHE, 0.7kg/em?, 115°C, 80 SRIMBA L 7o, & hE IEMBARKL & Lz, —F,
FREAZOMY LB L b, 30 mmHg OBET, 120°C, 3 RKREMEAL, = hHBEEM
BERIE Lic, ¥, FEBROVTWThOMEY T Mg, EhclgEmbcgtl
TeIEMERE & S B L 72,

BEE ol  nEMESEHIEEE, BIELBEHRSES T, BHBCO W TS — b
T n-~F Y VIC L BIEERE LT - 7o, BRI oWT i, MANEERD 2 #FCHS T n-
~F¥v-z=g /- (79:2]) BERCIEZRERMHL0L, MEBEC O WTEILICAREE
HxAv 2 BRI 2T, chboEREE—L, BEEERE, s7enkra-x57 —
Q2D RBECEEL, Folch RIZEULKEEZT- T2 v vk ABY SR, BRBELC
BBERS 2B, ¥, BEMBRRBCOWTIREDIZEEDO n-~FH -2 7 — 1 (79:21)
BERCERME 1B, BECOVWTILR2ERRMELT -, MEEY &%, LUTAIEM
EmEBRE OBE L Rk LCRERS 2B,

BEEHMROA 2i8E+FD Y v IgE (PL) B3 Fiske-Subbarow 32 TEELEE Y v B
WBEFLTRD, TOMEY 100 05ELENTHY VIRE (NPL) B& Uic, BREERORAIREIZ
TLC-F v b A b ) — Ik o TfT T2, Tibb, Merck #5 Kieselgel 60 7L 2 —5 » ¥
V=t EHAW, n-~FYv-OxF A —FA-EERE (80:20:1) BRI E L TCITF o, ARy
b 39, BEFASA-8%, ) vEAERIR® ¥ IEE L, 120°C, 15 SRIMB L TiT -1, BABRE LA
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HHH OzuMor-82 F v o b A — 2 — 1) 5 THIE LT,

BERFEGHERE D AT AKEE 28R & b, Prevot-Mordret DHEY 0 X » CHEEE A 710 = 2
TARRENE, BEBFFMGC-6AP ¥R/ n<t /5 7L - CIRBBERD HH 2T - 1o,
2L, A7 v TIHEBE Unisole 3000 #FIE L7 2mmX3m ¥ 5 245 7 skt EHFEBO
REZ7e~b 757 EKRTHERD tg LOEEBIZX 5 TfTV, ¥EMBI L >TEELE,

*OMDEEEFHFE BERFEECLD, s vREAV R Wi B X > TRE L, 7 V1Ll
SV BRERO IR, DEH L, ¥, NIrAMBI»F 21T/ rehraBk
V7€ b vBEHES% NPL & LT, 5l 2 8/ —ABEHES% PL & LTS LT, X5EH]
EZNPL #ASATLC L + v 7V & ) F(TO2 45 FIFTEBL i,

® R BIU E B

BRAMENEE IR ALY 1 RXARBE TS, LiL, 11 BTH, BEHSLABITIL
o7 4y ORI #i Tlem (60~76 cm, HERES 10 B, 320 BO¥H), #EITH4ke 32
~5.1kg, {20 ROFEED TH - 7c, AERICH L I BEEH O R X 2P 48.6 cm (44~55 cm),
BOBRLA-SXERRIBYY M0gThok, LictiaT, BOXFEENIFED S $35%
CHETZ2L0:EXLND, ADCXEREYCRIHFE, BEBSIUCRVBRLAOSMILE
WEh 56%,25% 5L U819%, TH - T, AERTIL56% YT ohEME, 4% iS5
WOXBEMEHRRA L Lwiks,

REE UL LR Table 1 ISEINE s b MRV TR L TH 5. HEBOIEMARK
251k 10.2%, SREINERSUE 2 51k 11.5%, 1o, BIEMBSRE 513 13.9% BB S hi,
CHhODORRYEHEY Y BETE L FhFh 23.29%, 26.3%, 35X 0831.9% TH 5, BEME
AR TRLBEVHEREY R L L 2BEBRMCECCLRAKTH 5,

Table1. Yield and properties of lipids

Yield Property
Material .
100 100 . .
géreshg dg’/ ma.t%er AcidV Sapon. V. Iodine V. USM (%)
UH 10.16 23.21 2.8 190.7 121.6 3.10
Vertebrae PH 11.50 26.27 2.6 189.8 123.3 2.32
RPH 13.93 31.85 1.9 190.4 124.2 2.58
PH 3.82 13.52 9.1 1914 130.7 6.58
NPHF
RPH 5.11 18.07 7.8 190.1 132.2 3.95
Sei-whale bone® 16.4 1915 121.7 —
Eel (natural) bone® 3.6 194.0 129.7 0.87
Humpback whale viscera® 3.9 191.8 126.4 1.62
Chum body® 18 190.6 139.6 0.87

The same abbreviations were used in Tables 1-4.

NPHF : parts of neural spines, pleural ribs and hermal spines with some flesh which remained
after filleting, UH : unheated, PH : heated under pressure (0.7 kg/cm?, 115°C, 80 min), RPH :
heated under reduced-pressure (ca. 30 mmHg, 120°C, 180 min).

Saponification values were calculated from the data of fatty acid composition obtained by GLC
analyses.
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—RBDOBEDOKGIXI0~66% THH, BEHPOHEBEEIAX*T17.2%, = 1 T 1449,
=47 TIE123Y R E L IR TWBY, KRERICKITE 7 9 REBOKGFILE69Y TH- 1
Db, —BUKAEAGEEOERS FBREDB LD, i, BEEERIEEDEVID
BLTh, 7+ rIEMBRFERTEY IR 23.2% THEZ ka1 7082 510
WEB LW Z LIz, AERTE, BEMBEAL L - ~F =20 - (79:2D) BE
RAWEDIR, MEBESEBRY XLARAET S Z xR L TV kD THY, BE
LEFROSFICRBWTEHAIhD7eahi A A2 7 —AREBEER LAV LIE, 88
PRCLETOEERDBLDEEDRS,

REERSE © SV i3 190 §i, IV 13 122~124 Th - 72, = h b BRI s Rk 2R THE
Bz owTHEQOER NS RDB E, 1722258 (SV1915,IVI121)% ELULTw5 2
LREMBND, TOMBEFTOZBCRDHDHH, ¥ vy o SHEMN (SV191.8,1V1264) KR Y
FF B (SV 194.0, IV 129.1)9 LU LT B,

BESIEE D SV 2 191 5748, IV 131 Th b, » av &l (SV 190.6, IV 139.5)9 ok
RiZE v, BETRH O 46% IRV BELATH Y, v rEmoERCaAL T30 LE L
bhb,

M, Ty VW EENEVERTLTWADIR, FOoPBAETHEEBHBLYE VT
WD TH S,

BER#ARE Table2 i TLC-F v+ b A b Y — R L » CHIE L-EEEARY T T, PEIIEE L
1Y BEOPLEYEHFL V5, BESEECRH10% O PLEYEET54, BRYBLAOIE
CHEXTALONRRMLTCWELDEELLRS, WThoRBEEICEVTH TG BFERS
Thh, FEEETCRLEE 0K 80%, BETHD £ TR 0% ¥ HDT 5, BEER~RIE
TRHREMBEOECOFERBENECH TR EBETIIRY, Thbb, AFRTRELL
BEALD te D DMBMEEOB N TIREEERA~ADEBIRLALERTELLDE V25,

PERSEERERE Table3 i H£RB LB E OB EAR L R T, FHEIMIGE TIX 18: 1 BE A 20%,
16: 0 BEA% 12~149%,, 20: 1 BEAS 11~12%, 2 (5ob, 14:0 3 X 0022 : 1 A% 109, % (5 % EERSHH
BchHs, BETEECECTH 18 1BARCVECERETHIH I LFRV-TE SAROERY
RLTVD, ERRLOLHLARL S, BRBOMMEOBCIEHBERCLIZ LA LHE
BHE 2T,

Table2. Composition of lipids

Vertebrae NPHF
Lipid class

UH PH RPH PH RPH
Partial glycerides 1.8 2.7 2.6 2.8 4.3
Sterols 3.1 39 - 36 3.2 2.6
Free fatty acids 4.0 41 3.6 6.4 6.7
Triglycerides 81.3 79.3 82.3 68.5 69.9
Others 5.4 5.9 4.5 8.1 6.1
Non-phospholipids* 95.6 96.1 96.5 89.2 89.7
Phospholipids** 4.4 3.9 35 10.8 10.3

* Non-phospholipids = 100— Phospholipids.
**  Phospholipids=Lipid P x25.
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Table 3. Fatty acid composition of total lipids

mHE

7E¥r OB OIE

Vertebrae NPHF Muscle?
Fatty acid
UH PH RPH PH RPH Male Female

14:0 98 114 116 12.0 10.0 2.7 3.2

16:0 135 12.8 11.6 144 12.9 14.9 12.2

16:1 88 7.7 7.7 8.2 8.7 2.1 4.9

17:0 11 1.2 11 1.2 1.2

17:1 1.3 0.8 14 0.8 0.9

18:0 3.4 5.2 3.8 3.2 4.0 3.3 3.0

18:1 22.4 20.0 22.5 17.7 179 13.9 20.6

19:1 1.9 1.6 2.2 1.5 1.6

20:1 10.6 11.2 11.8 13.9 11.8 7.4 7.1

20:5 6.3 5.8 5.6 5.1 6.5 10.9 8.8

22:1 9.9 10.3 9.7 11.6 12.0 4.5 3.8

22:5 12 1.3 1.2 1.4 1.4

22:6 3.7 4.1 38 4.6 49 30.5 23.9

Others 4.9 5.2 4.9 5.2 5.3

Table 4. Fatty acid composition of triglycerides and phospholipids
Vertebrae NPHF
Fatty acid TG PL PL
UH PH RPH UH PH RPH PH RPH PH RPH

14:0 11.3 9.5 9.2 11 2.4 1.1 10.0 8.7 14 12
16:0 14.1 11.2 11.7 8.6 6.4 5.6 10.3 11.9 14.7 144
16:1 85 8.3 7.1 3.6 32 30 8.6 8.7 2.6 2.6
17:0 1.0 1.1 1.0 1.9 1.9 2.3 1.3 12 2.5 2.2

uk 0.4 02 0.2 4.1 45 6.3 0.3 tr 2.1 L7
18:0 2.8 33 45 85 7.8 43 36 3.9 9.0 12.7
19:1 0.6 0.5 0.4 12.2 14.6 20.0 0.5 tr 2.9 2.0
20:0 1.6 1.4 13 tr tr tr 17 15 tr tr
20:1 12.7 14.0 11.7 2.8 2.8 1.9 17.6 15.3 33 35
20:3 1.2 1.2 0.8 16.4 19.0 28.2 0.9 0.8 2.8 2.9
20:5 3.8 4.0 4.1 49 43 3.3 4.2 5.1 8.0 8.7
22:1 11.3 115 11.0 0.9 14 1.0 13.3 135 1.0 1.6
22:5 0.7 1.0 1.2 2.3 2.3 14 1.2 11 5.7 3.2
22:6 3.0 3.3 3.1 85 5.7 4.7 3.2 3.4 25.4 25.8
Others 4.3 5.1 4.7 2.9 2.5 1.3 4.2 4.0 2.1 2.4

Abbreviations : TG-triglycerides, PL-phospholipids, uk-unknown, tr-trace amount.
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ChBLDORWEERY 7+ Y TRBEO TR LEET2 L, FERBERECBVTE/ =
VBESENEL, HhTH 20 1 BRI 22 1 BENE -, ZhEINHIC22:6 oS
Piei,

FAMH T A7 e< b EBIOCRAMNTLC I L > T Lk TG 2 b5 U4 PL O fRIFEAME R &
Table 4 1273, HEHE L OCBHEBRE R, TGRE VT PLIRB T FhbOJEIEEAR
SR INBEDZEC L AHEBRED bR, T EREHB®OS T, 14:0,16:0, 18:1,
20: 1 BIV2:1BATCREERSHBZREOEERTTHD, Wi 19:1 38 X V020: 3Bk
B PL B8-S 5 EHEEE LCEB IS, BERPL I122: 6 MO EENREEY DD
FTHY, ROBLADKECHRTAZ L ELZbh5 (Table3 2R),

LLED X 5w, PEETG kX0 PL OBBRIEHBROMERIHARE S DNTEL {REN
THDHIENRDOh, TOZERT IV rOBORBECBEDZ L THLONED, ENER
DEBEEH L OBIETHIKECEETH S L Bbh b, ,

BEDT7 4 rBURES 2,000 FREE LTH# 80,000 + vic#M+5, FhbHbDdbEf%kxy
rEUAOMTIERE LCEOBEDLONRFEINT VB MIENTRAEVE, FALMLSIEZY
35% ODMOYBRLASEDBEEMIBE EShAZ Litid, ChbrbDREANER, bAED
BMEER I IR LRVEEOELETELDY, AUE7Fvy - 7V — 27 AESCE
MLUCTEREZAETHZELELLRBTHAS L, Fh, L CHADEBEROMEMEY D
IREMHBRETEYIN22% DD, TOBEREEAR Y v b RAVREDT I/ BEROKEFRLS
N KEELD B ECFIATH5Z EATFRETH A 5,

FFRO—MZ, HEKEYRRNIEMEAREZRASOBRIC L o7, BERIHELERTS
LDTH 5,

X 73
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