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ABSTRACT

Antioxidative activities of 28 synthetic peptides against the peroxidation of linoleic acid in an

aqueous system, which were designed based on an antioxidative peptide (Leu-Leu-Pro-His-

His) derived from proteolytic digests of a soybean protein, were measured with the ferric
thiocyanate method. The deletion of the C-terminal His decreased the activity, whereas the
deletion of the N-terminal Leu had no effect. His and Pro in the sequence played important
roles in the antioxidative activity and, among the peptides tested, Pro-His-His was the most
antioxidative. The activity decreased on substitution of the second His with D-His. Introduc-

tion of Tyr to the positions of Pro or His did not increase the activities of the corresponding

peptides. Antioxidative peptides showed synergistic effects with nonpeptidic antioxidants as

observed in soybean protein hydrolysates. The magnitude of the effects, however, did not

correlate with the antioxidative activities of the peptides.
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Fig. 1. Time courses of hydrolysis and antioxidative activity of S-conglycinin treat-
ed with five different proteases at 3 : 100 (w/w) enzyme/substrate. Protein

concentrations were 3%. (a)

Degree of hydrolysis of S-conglycinin

hydrolysates : pepsin, pH 2, 37°C ([J) ; protease M, pH 3, 50°C(A) ; protease
N, pH 7, 55°C (@) ; protease P, pH 8, 45°C (A) ; protease S, pII 8, 70°C (O).
(b) Antioxidative activities of g-conglycinin hydrolysates. The numbers of
the relative antioxidative activity correspond to the days of induction period.
The arrow indicates the activity of unhydrolyzed S-conglycinin. Five milli-
grams of samples were used for the assay.
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Fig. 2. Antioxidative activity of synthetic peptides
and nonpeptidic antioxidants. (O) Leu-Leu-
Pro-His-His ; (J) Leu-Pro-His-His ; (@)
Leu-Leu-Pro-His; (A) His-Leu ; (ll) BHA ;
(~n) BHT.
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Fig. 3. Antioxidative activities of Leu-Leu-Pro-
His-His and its structurally related pe-
ptides. The peptide concentration was
4.0x107° M. Data represent the mean of
three replications. H, His ; P, Pro ; L,
Leu.
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Table 1. Synergistic effects of synthetic peptides on the antioxidative activity of nonpeptidic antioxidants

Peptide +BHA +BHT + Tocopherol
Control 1.0
BHA 2.4
BHT 1.9
Tocopherol 1.3
HPLH 0.6 13.1(4.4) 5.7(2.3) 7.2(3.8)
HHLP 0.9 16.1(4.9) 5.7(2.0) 9.4(4.3)
HL 0.9 7.4(2.2) 3.2(1.1) 3.9(1.8)
HLPH 1.2 9.3(2.6) 3.4(1.1) 3.9(1.6)
LLPH 1.2 2.500.7) 1.4(0.5) 0.9(0.4)
PLHH 1.6 10.3(2.6) 6.9(2.0) 10.1(3.5)
HPHL 1.6 14.3(3.6) 6.2(1.8) 10.1(3.5)
HH 2.3 13.6(2.9) 5.9(1.4) 8.2(2.3)
LLHH 2.4 14.0(2.9) 6.5(1.5) 9.1(2.5)
HHPLL 2.6 14.2(2.8) 5.7(1.3) 9.2(2.4)
HLHP 2.7 11.9(2.3) 4.5(1.0) 6.4(1.6)
LPHH 2.7 11.4(2.2) 6.2(1.3) 7.6(1.9)
HHPL 2.9 14.2(2.7) 6.4(1.3) 8.1(1.9)
LHPH 2.9 15.0(2.8) 6.3(1.3) 9.8(2.3)
LH 3.0 12.1(2.2) 6.1(1.2) 9.2(2.1)
LLPHH 3.0 9.3(1.7) 4.8(1.0) 3.100.7)
HLH 3.2 14.0(2.5) 4.3(0.8) 6.5(1.4)
LLPHHH 3.3 12.4(2.2) 5.8(1.1) 5.1(1.1)
LHH 3.8 14.0(2.3) 6.3(1.1) 8.9(1.7)
PHH 5.8 16.4(2.0) 6.6(0.9) 9.4(1.3)

Antioxidative activity was evaluated using the ferric thiocyanate method. The assay was performed with 40 uM
of peptides, 100 xM of BHA and BHT, and 10 ©M of tocopherol. The number in parentheses is the magnitude
of synergistic effect : (Activity of peptide + antioxidant) / (Activity of peptide) + (Activity of antioxidant).

Data represent the mean of three replications.
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Fig. 4. Synergistic effects of soybean protein hydrolysates on the antioxidative
activity of nonpeptidic antioxidants. Data represent the mean of three replica-
tions. (a) B-conglycinin hydrolysate ; (b) glycinin hydrolysate ; (c) basic 7S
globulin hydrolysate ; (@) hydrolysate itself ; (A) hydrolysate + BHA ; (O)
hydrolysate + BHT ; (A) hydrolysate + tocopherol.
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