HOKKAIDO UNIVERSITY

Title BERNIEEOY Y/ BICRIETRHE : | BBREFIVAFIIVBAFLIIZATIICLEY VX
VEDSL
Author (s) &M, EX; HIGUCHI, Tatsuo; PHAE, B b
Citation LB EARBKESEMRER, 28(4), 212-219
Issue Date 1977-11
Doc URL https://hdl. handle.net/2115/23622
Type departmental bulletin paper
File Information 28(4) P212-219. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




b K K B e ®
28(4), 212-226. 1977.

BMELARBHROY O NIV ELCRETE S
I. EMBEFIYAFHILBAFLIZITLICED Y RIRADHE*

R ER® - FHE K5 - ER OB

The Effect of Oxidized Fish Lipids on Protein

I. Deterioration of protein by autoxidized methyl docosahexaenoate*

Tatsuo Hrcucar**, Mutsuo HaTano and Kdichi Zama***

Abstract

Deterioration of marine foods caused by autoxidized highly unsaturated
fatty acids, which exist in processed fish products, includes the production of off-
flavors, browning and the decrease of nutritional value.

This study was performed to determine the nutritional changes of egg albumin
in model system composed of egg albumin and several different oxidized methyl
docosahexaenoate (2:1, w/w, mixtures) during storage at 30°C and RH 809%,.

Several autoxidized methyl docosahexaenoate were fractionated on a Bio-
Beads 8X-3 column and separated into four components: tetramer, trimer, dimer
and monomer. In storage, the browning of albumin, the loss of available lysine
and the decrease of digestibility in vitro with pepsin was observed. The content
of essential amino acids of albumin, particularly methionine, threonine, lysine
and phenylalanine decreased considerably.

The degradation of egg albumin was most observable in the model system
composed of the egg albumin and oxidized methyl docosahexaenoate correspond-
ing to the propagation period.
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Table 1. Properties of methyl docosahexaenoate fraction

Saponification value 167.5 Polyenoic acid composition*
Acid value 0.3 C,,.¢ acid 78.99%
Todine value 379.6 C,,.; acid T7.1%
Peroxide value 16.0 Cyg:5 acid 8.7%

* Abbreviation: Operation condition of gas-liquid
chromatography
Hitachi 063 Gas Chromatograph
Column: 109, DEGS/Chromosorb W,
(3 mm X 2 mm)
Column temp.: 205°C
N, flow rate: 40 ml/min
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Fig. 1. The autoxidation process of methyl docosahexaenoate.
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Fig. 2. Gel permeaﬁon chromatogram of autoxidized methyl docosahexaenoate
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Table 2. Fractionation of autoxidized methyl docosahexaenoate.

Fraction | Tube no. | Yield (%) | POV ooV Mﬂ?av’;t_

OE, I 4960 100. 0 16 4 338
I 4960 87.6 631 916 —

OE, I 4948 5.8 4256 1591 -
it 35~41 6.6 4915 1623 —

I 49~60 68.1 2806 674 —

OE, I 43~48 12.4 6374 1827 —
i 40~42 7.8 6234 1938 -

v 35~39 1.3 5192 2019 —

I 4960 30.4 9765 1358 351

OF, I 43~48 13.5 5628 2986 679
I 39~42 1.1 5347 2471 922

v 35~38 33.0 4935 2454 1319

Abbreviation: I: monomer. II: dimer, IIL: trimer, IV: tetramer
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Fig. 3. Changes in weight of oxidized methyl docosahexaenoate-egg albumin mixed
system, during storage at 30°C and RH 809.
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Fig. 4. Recovery of protein moiety.
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Fig. 5. Changes in browning value of protein moiety.
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Fig. 6. Changes in the content of available lysine of protein moiety.
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Fig. 7. Changes in relative digestibility by pepsin of protein moiety.
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Table 3. Changes in amino acid composition of protein mosety
after storage for 48 hours.

[;?ﬁﬁﬁd Mixed system
Control M, M, M, M,
Asp 0.71 0.68 0. 69 0. 65 0.72
Thr 0.29 0.29( 0) 0.27( 7) 027( 7) 0.16(45)
Ser 0.46 0.43 0.43 0.42 0.37
Glu 0.82 0.80 0.74 0.75 0.78
Pro 0.19 0.20 0.19 0.19 0.19
Gly 0.24 0.21 0.22 0.92 0.23
Ala 0.47 0.42 0.41 0.41 0.42
Cys 0.12 0.13 0.11 0.10 0.11
Val 0.40 0.36(10) 0.36(10) 0.33(18) 0.36(10)
Met 0.22 0.17(23) 0.09(59) 0.06(73) 0.15(32)
Ile 0.32 0.27(16) 0.27(16) 0.26(19) 0.27(16)
Leu 0.60 0.50(17) 0.46(23) 0.46(23) 0.51(15)
Tyr 0.96 0.23 0.22 0.21 0.23
Phe 0.51 0.40(22) 0.34(33) 0.34(33) 0.36(29)
Lys 0.42 0.38(10) 0.31(26) 0.27(36) 0.26(38)
His 0.13 0.13 0.11 0.11 0.09
Arg 0.34 0.32 0.30 0.30 0.29

Individual amino acid was expressed as g/g N Amino acid loss (%) was calculated
using untreated protein as control
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