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Abstract

® O

The oxidation rate of krill lipids is very slow and no peroxides are accumulated even after long
storage. By means of various chromatographic techniques and mass spectrophotometry, the primary
antioxidant has been identified as a~tocopherol. The phospholipid fractions did not show any antioxidative
activity but peroxide-decomposing properties of total lipids depended upon the phospholipid contents.
The peroxide~decomposing activities of phospholipids were due to the presence of polar materials gen-
erated during the storage. The most peroxide-decomposing fractions of oxidized krill lecithin by DEAE-
cellulose column chromatography was low-molecule fraction (mean molecular weight: 182) and high-
molecule fraction (mean molecular weight: 1942) was the next. The separation of peroxide-decomposing
properties from low-molecule fraction was achieved by partitioning between ehloroform and methanol/

water. The methanol/water fraction showed strong peroxide-decomposing activities and main component

of this fraction was assumed hydroxyamine compounds derived from choline.
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Fig. 1. Increase in weight of methyl esters
of safflower oil containing various
krill lipid preparations.

Krill lipids were added at a level
corresponding to 5% of total lipids
and incubated at 45°C.
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Fig. 2. Comparison of antioxidative effects
of individual classes of krill neutral
lipids fractionated by silicic acid
column chromatography.
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Fig. 3. Changes in POV and COV of krill lipids fractionated by silicic acid column
chromatography during storage at 45°C.



328 =

SREEOV)Y HEE st Fig. 3] vehd

23E 24 2RE 1 HRAES A 9%
B @RE TEdME POV LEISA g%ev

a-tocopherol & {5t FHIRE T BEMY
L AR F POV =2A Frtstd e #ehA
krill JRES] 2&% POV Y] LHS dAstE 23L&
a-tocopherol o] ohu]a BEIRET-H -f=lo] gl

Aoz ﬂazﬂr} e COV ¢ W|stE udd 2 T34
o] =5 FAg ER& g o 53] POV LR
= ok ‘ﬂ BIRE TEAAE FERRE TEdAR
ot Bl Folstd POV ERelA e A& B
& Aol JA=HE Hol oz A4 BRI
F4] 23 =7 A Eeolzta shrkE a0,

3. LEEEMIULIRE | BELY
nEEER

BHS 2EF POVSL EfSR i 4o kril
RS A7 ohid WE—8S) HEIAE &
ohisl A 4% WEE ARl BE F4 POV
% COV & WstE Zqsigeh. 1 A5 BRE ¢%
(2.2%)°] 7% AGA sAuehs] BEE A9 s o
T REAAL POV S Rl =7 a5 o th(Fig.
0. @A BES BERE T POV Effe] A4
e AL BRE T & BEY T34 44=
AARR ez A5 WEZYH  ohd BB}
BRAY 220l E aoslo] skl HRE TEE

Al WS LIHES 9% P90 =A% B3

EE BRE TE4 POV Y LR A&y
2
S 600 POV
2 1858
8 400
El
3 200 -
k:
e
&£ 9
0 20 1o 60 80

Days in storage

&

i HEEARBRER

COV = =A LRste BE{blr SEER] A28
A& Rk T

ol 4] Aol A A% IWHY BE F POVY L5
o] dAEE AL HWEE T BERLY FBER
o gg Aoz HwEsgoens o] AL ¥l
A8 AE BRE T 5% 9 WRMEHE BN
% BE F2 POV Y W3 24stg e}l Fig.54 v
B FSE ww A FRol4 POV FEs ET
sl 7EE Bt SBERS VesEs.

2t 7 BRE TR BEMLE SFEEEY
Azl 2724 s & Aol E HelnZ
ol$- AF WIREY M AEe] A Hel o
W7k st TLC LA = #Re A& 29
vk TLC kel vebd 2435 BREY R A4
=5te] BERMEY TEEAY & AE A¥E T+
ik ’

@ A% BREY 2E 29 POV HsE ud
z27ldE o A FUsln o F FA8 A4s
T AL dolnE HBIREY #HBRY SBEAS
L Ax MEF| el AFE Fo BESAAY 7
Ae Aoz Sz gdrh. 2o AT AL XE T
o BEReEe Mpeastel o Aoz A= F
I BEREY 45°C, 1449 2E AFY #fiR A3E
TLC-Densitometry #!0¢]} 2] 8}lo] A x.35}4 o} (Fig. 6).

o A3 1AY 2 Fd e 4 RoBEREY 3%
o] ZA Z4ste vwl BEA4WE A4EE BEWE
o] Zrtstl el BER{LY FEEfERC] g TEY
5 1 "3yt AT AFE Jei g e

Fig. 4. Changes in POV and COV of total lipids during storage at 45°C.
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Fig. 5. Changes in POV and COV of phospholipid preparations after addition of methyl
linoleate hydroperoxides at a 5% level. -A~ Soybean PL-1; -4A- Soybean PL-2;
-[J- Egg yolk PL-1; ~-E- Egg yolk PL-2; -O- Krill PL-1; -@- Krill PL-2
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Fig. 6. Changes in phospholipid composition
after keeping for 30 days at 45°C.
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Fig. 7. Changes of POV in methyl linoleate
after addition of krill phospholipids
fractionated by silicic acid column
chromatography at a 20% level.
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Fig. 8. Comparison of peroxide degradation
activities of krill lecithins with
various oxidation levels.
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Fig. 9. Fractionation of oxidized krill lecithins by DEAE-cellulose column chromatography.
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column fractions of oxidized krill
lecithin after addition of methyl
linolate hydroperoxide at a 5% levels.
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tions by partition between chloroform
and methanol/water.
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