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Differences of polyunsaturated fatty acids among fishes
stored under low and frozen temperatures.

Junko SAJIKI and Katsuhiro TAKAHASHI

Summary

To investigate the influence of preservation conditions at low temperatures on' the quality of fish, crude lipid
contents, peroxide values (POV), concentrations of arachidonic acid (AA), eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA) were measured in lipophilic fractions extracted from viscera and flesh of a few
fishes (bonito, sea bream and anchovy) stored at various temperafures (5C, —20C and —70C for 30 days.)

Changes of crude lipid contents of samples varied in fish species after the preservation. In both portions, 'viscera
and flesh of sea bream, lipids increased after the preservation at all temperatures. On the other hand, those in
viscera of bonito decreased at all temperatures, more remarkably at colder conditions. The more the preservative
temperature fell, the lesser POV became (—70C< —20T<5T). Under all conditions, both POV and PUFA
concentrations showed higher in the viscera than in flesh of all fishes. In viscera of bonito and sea bream stored
even at —70TC, the liberation of PUFA was observed. In flesh of all fishes, both POV and PUFA concentrations
were depressed by storing at —70TC.

A positive and significant correlation (r =0.609) was observed between POV and PUFA concentrations. This
shows that a depression of the liberation of PUFA from lipid is important for prevention of fish from lipid
peroxidation.

In conclusion, it is necessary to select the suitable cold temperature for the preservation depending on the species

or portion of fish for the purpose of preventing the debasement.

LI

BAEPIIEETNLEMEABMIEN® (PUFA) $81L
ENRT VD, TOBMYIRENEHLIZ L LY, B MR
LHBWICH LEAOBEERXFIEREITIDEZEIOLATY
3,

EEOLIBBOIA oI UE (EPA) #BLshr:
EPADTHIZFIERITILE 2V FOBERRIZLIRL
72V, BOMICHKS L2ZZPUFAOTHIEH XKV & Bbh 525,
SZEOPUFADERME L= BB E, HILERICBIT 5%
HIEER ) IREOMKS BRI L 2 E#PUFAR S IME T 2 &
THE® LRI TRENE 2 6N 59,

RS, BORAKRYN—FIZL B VERED S ORI
DA MEHEDOBEALEPHRL TV B LW I BEIDL D,
BAEHRIIEINIEMPUFAREXBEET 2 2 L 3 ARHA
LEETHELEEIONS,

AERTIE, KERFSINLADLSEDL S5VOPUFAY#
BEh, Bltxhzh % (ADEEPUFAICDWT) #AX,
FICRFIRE, MM, A0EE, AONRLARSOERICESR
LTHRET LR, AOBREBMIILEEZRVWAELY,

TR AL
(1994118158 %3)

EBRMEE S UICHE

EBRME L S TR

BUITTIROFEE S ¥+ (Katsuwonus pelamis), ¥ 1 (Pagrus
major), 7% 2 F 47 (Engraulis japonica), %R\ 7,
BB E & (BRI 1250, A2 B0 FEVF
4 XL, FNFN5T, —20C, —T0CTI0HBMREL 7=, 1Eit
HABDODEPA, 77% FVB (AA), Fa¥AFxyI U8
(DHA) i¥Sigma Co.Ltd. X WA L7,

BRI 0w 757 (HPLC), UVHKHEE, %25 UE
eI FENEFNLC—-6A, SPD—-6A, C-R6A (BEN
fERr) 2R L7,

EBRAE
1. BFEVR— MPOBRELEDHE

I — FiBEENIC L DB LE (POV, peroxide value) %
gL,

2. BAHSOREOMH

BBOEESOFENLoTT7E MY, T—FNVIZTHEL,
ZFO—HIZOVWTIIERAEEIC L VHEEBROBELX T o7,
3. HEPUFADBIE

BHOCb T ES5mgDAFETSRA— ML T 22— 5 L
R AY ) —VIZERL, A5/ —VIIBASGEO0uL %
HPLCIZiEA L7z, {F#AA, EPA, DHALDOHRBIZL Y

— 6 —

i
b
g



B A RBET CRESIN-ADOERSMAMAEREDER

#EPUFA (AA, EPA, DHA) OgE*#H L7z, HPLC
DPEEMFIRDEBY THo/z, #5724 ;0DS (4.6mmid.x
250mm, BEBERT), BER; TPV AT =V /K
/) ® (53:20:17:0.1, v./v/v./v), #&; 1.2m¢/min,
HIEHKE ; 195nm.

# R

1. BoREV 2 — PPOMBHEZLTIZPOVIZOWT

FEAEY E ARSI REY A ALY —I1225 L) FE
L7 EHOBE, 2502 E1% 5T, —20C, —70CT30HM
BRI L7-BRBORIER B L BFILE (POV) %1, 21TRL
72o

Table 1 Total lipid contents (%)* in fish stored at

different temperatures after 30 days

. . Storing temperature

Fish Portion g‘gf;gee 5C g~20°g _70C
Bonito Flesh 3.3 3.6 3.6 3.0
Viscera 2.9 2.6 2.0 2.0

Sea- Flesh 4.2 6.3 5.7 4.7
bream Viscera 31.7 42.2 40.1 33.3
Anchovy Flesh 3.6 49 5.0 3.8
Viscera 8.6 9.8 8.4 8.6

* Amounts of total lipids are shown with their perce-
ntage to fish wet weight

Table 2 POV of fish stored at different temperatures
after 30 days

) . Storing temperature
Fish Portion 5??;;6 5C g-20°é) —70C
Bonito Flesh 4.5 5.3 2.1 0
Viscera 15.9 57.3 27.1 17.7
Sea- Flesh 1.0 7.3 2.0 0
bream Viscera 24.9 42.7 15.5 10.4
Anchovy Flesh 20.8 21.9 31.2 3.1
Viscera 57.3 82.3 78.1 48.9

POV are shown by mequiv/kg fish wet weight
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Table 3 Concentrations of AA, EPA and DHA in fish stored at
different temperatures after 30 days

(mg/ g wet weight)

Fish Portion AA EPA DHA Total*
Bonito
Flesh Cont.** 0 0.19 0.41 0.60
- —=T70C 0 0 0 0
—20C 0 0 . 0.43 0.43
5T 0 0.22 0.90 1.12
Viscera Cont. 0.24 1.30 1.57 3.11
—-70C 0.52 2.13 2.54 5.19
—20C 0.44 1.63 2.28 4.35
5C 0.94 2.59 4.79 8.32
Sea-bream
Flesh Cont. 0 0 0 0
—-70C 0 0 0 0
—20TC 0 0 0 0
5C 0 0.21 0.34 0.55
Viscera Cont. 0.22 3.90 1.35 5.47
-70C 0.26 8.52 2.89 11.67
—20C 0.64 5.79 2.31 8.74
5T 2.18 19.57 11.01 32.76
Anchovy
Flesh Cont. 0 0.1 0.07 0.17
—-70C 0 0.05 0 0.05
—20C 0 0.36 0.46 0.82
5T 0 0.65 1.19 - 1.84
Viscera Cont. 0.39 4.10 3.44 7.93
—70C 0.16 4.49 3.26 7.91
—20C 0.44 5.26 3.24 8.94
5T 1.01 12.11 6.24 19.36

* A sum total of AA, EPA and DHA

Control samples before storage.
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