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Antioxidative Activity of Enzymatic Hydrolysates
Derived from Anchovy Muscle Protein
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This study was designed to investigate the antioxidative activity of enzymatic hydrolysates prepared from
defatted anchovy muscle by various proteases. In these hydrolysates, the hydrolysates derived from pepsin and
Protamex showed the strongest antioxidative activity. Enzymatic hydrolysates also showed the synergistic effects
on antioxidative activity of a-tocopherol, and almost no change in butylated hydroxytoluene (BHT). Peroxidation
of metal ions (Fe’*, Cu**) was inhibited by enzymatic hydrolysates.

Ten fractions (P-1 to P-10) were fractionated from the peptic hydrolysates by Amberlite IR-120 and Bio-gel
P-2 column chromatography. The maximum antioxidative activity was observed in the fraction P-2 (fraction No.
26~31). In amino acid composition of before and after hydrolysis of defatted anchovy muscle and the active
fractions (P-2), contents of aspartic acid and glutamic acid were increased, but alanine, cysteine, tyrosine and

phenylalanine were decreased.
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Fig. 1. Time course of 50% ethanol soluble pep-
tide-nitrogen content in anchovy muscle pro-
tein’ hydrolysed by several proteases.

* Anchovy muscle protein was hydrolysed with
2% protease.
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Fig. 2. Time course of 50% ethanol soluble pep-

tide-nitrogen content in anchovy muscle pro-
tein’ hydrolysed by several proteases.

* Anchovy muscle protin was hydrolysed with
2% protease.
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Fig. 3. Antioxidative effects of each anchovy muscle
protein hydrolysates by various proteases.
1g of linoleic acid was incubated with each
anchovy muscle protein hydrolysates contai-
ning 5mg of nitrogen compounds at 37C for
7 days.

Control; Linoleic acid only

A; Pepsin  B; Trypsin C; a-Chymotrypsin
D; Papain E; Bromelain

F; Complex enzyme G; Novozym 89
H; Neutrase 0.5L |; Protamex

J; Flavourzyme K; Alcalase 0.6L
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Fig. 4. Synergistic effects of each anchovy muscle
protein hydrolysates on the antioxidative ef-
fect of BHT.

0.02% BHT and each hydrolysates containing
2.5 mg of nitrogen compounds were incubated
with linoleic acid at 37C for 7 days.

Control; Linoleic acid only, BHT; Linoleic acid
+BHT

A; Pepsin  B; Trypsin C; a-Chymotrypsin

D; Papain E; Bromelain F; Complex enzyme
G; Novozym 89 H; Neutrase 0.5L

I; Protamex J; Flavourzyme K; Alcalase 0.6L

1000

gs0} l
100}

501

Peroxide value (meg/kg )

Control T A B CDEF GH | J K

Fig. 5. Synergistic effects of each anchovy muscle
protein hydrolysates on the antioxidative ef-
fect of a-tocopherol.

2.5 mg of a-tocopherol (a-T) and each hydrol-
ysates containing 2.5 mg of nitrogen compou-
nds were incubated with linoleic acid at 37C
for 7 days.

Control; Linoleic acid only, ¢-T; Linoleic acid
+aT

A; Pepsin  B; Trypsin  C; a-Chymotrypsin

D; Papain E; Bromelain F, Complex enzyme
G; Novozym 89 H; Neutrase 0.5L

I, Protamex J; Flavourzyme K; Alcalase 0.6L
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Antioxidative effects of each anchovy muscle
protein hydrolysates on the Fe’*ion catalyzed
peroxidation in linoleic acid.

Each hudrolysates contammg 5 mg of nitrogen
compounds and Fe** (1 ppm) were incubated
with linoleic acid at 37C for 7 days.

Control: Linoleic acid only, Fe**; Lmoleic acid
+Fe’t

A; Pepsin  B; Trypsin C; a-Chymotrypsin

D; Papain E; Bromelain F; Complex enzyme
G; Novozym 89 H; Neutrase 0.5L

I; Protamex J; Havourzyme K; Alcalase 0.6L
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Fig. 7. Antioxidative effects of each anchovy muscle
protein hydrolysates on the Cu**ion cataly-
zed peroxidation in linoleic acid.
Each hydrolysates contalnln 5mg of nitrogen co-
mpounds and Cu>* (1ppm) were incubated with
finoleic acid at 37C for 7 days.
Control; Lmolelc acid only, Cu*;
acid+Cu?*
A; Pepsin B; Trypsin C; a-Chymotrypsin
D; Papain E; Bromelain F; Complex enzyme
G; Novozym 89 H; Neutrase 0.5L
I; Protamex J; Havourzyme K; Alcalase 0.6L
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Fig. 8. Ion exchange chromatogram of 50% ethanol
soluble fraction obtained from peptic hydrol-
ysate’ of anchovy muscle protein by Amber-
lite [R-120(H') column chromatography
(3.0X30 cm).

* Anchovy muscle protein was hydrolyzed with
2% pepsin (pH 2.0, 37, 945 unit/mg of pro-
tein) for 12 hrs.
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Fig. 9. Gel chromatogram of fraction P by a Bio-Gel
P-2 column chromatography (2.2X86 c¢m).
* Anchovy muscle protein was hydrolyzed with
2% pepsin (pH 2.0, 37, 945 unit/mg of pro-
tein) for 12 hrs.
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Fig. 10. Antioxidative effect of each fractions frac-
tionated from anchovy muscle protein hyd-
rolzate” prepared from pepsin sepatated on
a Bio-gel P-2 column.
1g of linoleic acid was incubated with the
fractions containing 5 mg of nitrogen com-
pounds at 37C for 7 days.

Control : Linoleic acid alone

P : Peptic hydrolyzate’ of anchovy muscle
protein

1:Part P-1 2:Part P-2 3:Part P-3
4:Pat P-4 5:Part P-5 6:Part P-6

7 :Part P-7 8:Part P-8 9:Part P-9

10 : Part P-10

* Anchovy muscle protein was hydrolyzed
with 2% pepsin (pH 2.0, 37C, 945 unit/mg
of proteins for 12 hrs.
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Table 1. Amino acid composition of defatted an-
chovy muscle, peptic hydrolysate of an-
chovy muscle protein* and active fraction
P-2 separated by Bio-Gel P-2 column

(% to total amino acids)

Amino a0 RS ESscte nyBeBlGee el

Aspartic acid 9.0 8.6 13.0

Threonine 49 49 49

Serine 4.1 3.7 40

Glutamic acid 54 141 19.0

Glycine 58 74 59

Alanine 138 10.3 72

Cysteine 31 2.3 17

Valine 41 56 52

Methionine 4.0 41 30

Isoleucine 48 39 34

Leucine 88 94 7.7

Tyrosine 41 20 1.3

Phenylalanine 49 35 24

Lysine 6.6 85 8.0

Histidine 0.8 0.6 10

Arginine 59 5.3 35

Proline 9.9 58 8.8

Total 100.0 100.0 100.0

-* Anchovy muscle protein was hydrolysed with 2% pe-
psin (pH 2.0, 37C, 945 unit/mg protein) for 12 hrs.
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