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Antioxidant Effect of Histidine Containing Low
Molecular Weight Peptide Isolated from Skipjack
Boiled Extract

Young—-Wook Kim

Department of Food Industrial Engineering
Graduate School of Industry,
Pukyong National University

Abstrat

This studies were carried out to investigate optimun condition for
the isolation of histidine containing low molecular weight peptides
and the evalution of antioxidant effect from skipjack boiled
extract(SBE). the results were summarized as follows.

Experiments with SBE demonstrated that histidine containing low
molecular weight peptides are capable of inhibiting lipid oxidation.
They also possessed effective abilities as free radical scavengers and
reducing agents. These activities may increased with increasing

concnetration.

1. The proximate compositions of SBE were crude protein 82.30%,
crude fat 10%, crude ash 0.39%. The contents of L-histidine in the
white muscle ranged from 79.7+4.86 to 83.1+1.75 umo/g and 11.0£2.39



umol/g in red muscle. The L-histidine level of red muscle was much

lower than that of white muscle in the SBE

2. The extracts were treated with a 2 commercial enzymes(alcalase,
neutrase) under different pH, temperature and time. The optimum
hydrolysis conditions of SBE were pH 7.0, temperature 60C for 2
hours in the batch reactor and 63% of SBE was hydrolyzed. And
HPLC analysis proved removing effect of UFP to high molecular
weight impurities in SBE.

3. SBE and pure carnosine participated as a inhibiting autoxidation
agents that confirmed trough the autoxidation processing of linoleic
acid. The treatment of UFP improved the inhibiting ability of SBE

to autoxidation of linoleic acid.

4. The reducing power of UFP treated white muscle extracts are 10
fold higher than red muscle extracts and 0.7 fold higher than 20mM
pure carnosine. The UFP treated white muscle extracts had greater
reducing power activity than pure carnosine.

5. The scavenging activities of different treated SBE and pure
carnosine on DPPH radical were investigated that white and red
muscle extracts and pure carnosine were 90%, 70%, 45%
respectively. Histidine containing low molecular weight peptides were
free radical inhibitors as well as primary antioxidants that reacted

with free radicals.
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Fig.1.Structure of carnosine (B—ananyl-L-histidine)
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Fig.2. Structure of anserine (B—alanyl-L—1-methylhistidine)
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2ol 1.0me 0.1M sodium phosphate buffer(pH 7.0)¢} 1.0m¢¢] 50mM
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(Blank absorbance — Sample absorbance) o
Blank absorbance x 100%
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Table 1. proximate compositions(%) of tuna

(dry basis)
Composition Contents (%)
Crude protein 82.30
Crude ash 0.39
Crude fat 10
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Table 2. Distribution of L-Histidine, carnosine and anserine in

skipjack tuna muscle (umol/g wet weight)

Muscle portion L-Histidine Carnosine

1 83.1:1.75 5.54:0.229
White muscle

2 79.7:4.86 4.87-0.269

Red muscle 3 11.0:2.39 0.599-0.0374

_14_

Anserine

17.3£0.804

14.8+0.818

2.23+0.545



Fig. 3. Sampled portions of white and red muscles of skipjack tuna
1: dorsal muscle

2: red muscle
3: ventral muscle
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Fig.4. Effect of pH on the hydrolysis of skip jack tuna
cooking juice with Alcalase
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Degree of hydrolysis(%)
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Fig.5 . Effect of pH on the hydrolysis of skip jack tuna
cooking juice with Neutrase
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Fig.6. Effect of pH on the hydrolysis of skip jack tuna
cooking juice withAlcalase
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Fig.7. Effect of pH on the hydrolysis of skip jack tuna
cooking juice withNeutrase
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80 - -@- - Neutrase
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Fig. 8. Effect of incubation time on the hydrolysis of skipjack
tuna cooking juice with alcalase and neutrase
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Fig. 9. HPLC chromatogram of Carnosine stradard
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Fig. 10. HPLC chromatogram of skip jack tuna
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5 10 15 20 25 30

Fig. 11 . HPLC chromatogram of skip jack tuna (UFP Treated)
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POV (mea/kg)

—e—Control
—8—20mM Carnosine

—&— UFP treated {white muscle)

® UFP treated (Red muscle) = 4

Reaction time (days)

Fig. 12. Comparison of value of Carnosine , histidine containing
lowmolecular weight peptides antioxidants in linoleic acid stored at

60T for 7 days
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Fig. 14. scavenging effect(26) of histidine containing low molecular
weight peptides on (DPPH) radical
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