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Abstract

The antioxidative activity of Fermented Anchovy on linoleic acid autooxidation was investigated in an aque-
ous system at pH 7.0. All solvent fractions from Fermented Anchovy were exhibited the strong antioxidative
activity. Especially, BuOH and aqueous fractions were gained large amounts with strong antioxidative activity.
Ultrafiltration, dialysis, heat treatment of aqueous fraction indicated that water-soluble antioxidants of Fer-
mented Anchovy were heat-resistant, amino acid related compounds with smaller molecular weights than
1,000. Unbound fractions from DE-52 anion exchange chromatography were exhibited antioxidative activity
with or without 15 pM Fe** jon. We were able to purify one methionine derivative from lots of antioxidative
substances in Fermented Anchovy aqueous fraction by gel filtration, anion-exchange chromatography, TLC
and HPLC, successfully. These data suggest that Fermented Anchovy aqueous fraction is a mixture of fer-
mented small molecules with strong antioxidative activities.
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Table 1. Antioxidative effects on linoleic acid system and
radical scavenging effects on DPPH radical of Fermented
Anchovy and its fractions

Total volume Inhibition of  Reduction of

Fractions (m)  Oxidation(%)"" DPPH(%)"
Fermented 800 77.8 60.3
Anchovy
Chloroform Fr. 10 93.2 323
Ethylacetate Fr. 10 90.3 44.8
Butanol Fr. 85 96.1 62.1
Aqueous Fr. 460 96.9 66.4
Control 0 0
BHA(0.01 M) 79.7 96.7

"Antioxitant activities were measured after 4 days
incubation at 60°C. 100 pul of each fraction was used in
total incubation volume 1 ml.

“Reduction of DPPH radical was measured after 30 min
incubation. 100 pl of each fraction was used in total assay
volume 5 ml. Values are means of three times.
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Fig. 1. Antioxidative effects of Fermented Anchovy aque-
ous fractions in the linoleic acid.

Antioxidant activities were measured after 4 days incubation
at 60°C. Inhibition of oxidation(%) were expressed by com-
paring with antioxidant activity of control.
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Fig. 2. Sephadex G-50 gel filtration chromatography of
Fermented Anchovy aqueous small molecule fraction and
inhibitory effects on the linoleic acid oxidation.
Antioxidant activity of each fraction was measured after 24h
incubation at 60°C. Percent inhibition is expressed by
comparing with antioxidant activity of control.
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Fig. 3. Inhibition effects on the linoleic acid oxidation by
the fractions of DE-52 anion exchange column chromato-
graphy.

Antioxidant activity was measured after the mixtures were
incubated with or without 15 pM FeCl; for 4 days at 60°C.
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Fig. 4. Biogel P2 gel filtration chromatography of DE-52
unbound fraction and inhibitory effects of the linoleic
acid oxidation.

The fractions which had similar trends of spots on TLC were
pooled and numbered. Antioxidant activity of each numbered
fraction was measured after 4 days incubation at 60°C.

1 2 3 4 § 6 7 ONNaCl

Biogel P2 fr. DES52 fr.

Fig. 5. Separation of Biogel P2 and DE-52 unbound
fractions on silica gel TLC.

The TLC plate was developed with BuOH : HOAc : H20
(60 :20: 20, v/v/v) and sprayed with ninhydrin solution.
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Fig. 6. Conjugated diene formation of Fermented An-
chovy antioxidant fractions in the linoleic acid.
Reaction mixtures were incubated for 25 hours at 60°C.
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Fig. 7. HPLC profile of the antioxidant fraction of Biogel
P2 gel filtration chromatography. The sample was analyzed
on C,, reverse column. The peaks were detected at 215 nm.,
Elution was done by using a linear gradient of methanol in
H.O from 0% to 99% in 100 min, at a flow rate of 2 ml/min.
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Table 2. Amino acid composition of Fermented Anchovy antioxidant fractions of DE-52 anion exchange chromatography

and Biogel P2 gel filtration chromatography

DES52 fr. Biogel P2 fr.

ON NaCl 0.05N NaCl 1 2 3 4 5 6
Asp/Asn 69" 27.7 - 09 - - 7.0 -
Glw/Gln 11.8 453 7.9 1.7 - - - -
Ser 2.1 1.3 2.6 - - - 5.6 3.0
Gly 138 9.4 184 1.0 22 10.2 113 122
Arg 2.7 3.1 - - 2.8 50.8 12.7 -
Thr 3.1 1.7 37 - - - - -
Ala 18.8 2.1 13.1 53.2 545 14.3 324 3.0
Pro 6.1 45 232 7.9 7.1 4.5 12.7 2.7
Tyr - - - - - - - 12.2
Val 99 1.5 49 18.5 19.1 4.1 42 -
Met 23 1.3 9.4 1.6 1.5 14.3 42 6.1
Cys - - - - - - - -
Tle 43 - - 2.8 6.6 - 28 -
Leu 52 - - 20 50 - 238 -
Phe 1.5 1.3 - - - - - 48.6
Lys 11.5 1.0 16.9 103 1.2 1.6 42 12.2
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

"The fractions were hydrolyzed with 6N HCI and derivatized with phenylisothiocyanate.
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Fig. 8. Antioxidative effects of HPLC peak 1 in the
linoleic acid.

Antioxidant activity was measured after various incubation
period at 60°C. Peroxidation of linoleic acid were measured
at 490 nm.

1 2 3 4

Fig. 9. Comparing peak 1 of HPLC fractions to
methionine relative compounds on silica gel TLC.

The TLC plate was developed with BuOH:HOAc
1 H20(60 : 20 : 20, v/v/v ) and sprayed with 1% ninhydrin
solution. Lane 1; methionine, lane 2; peak 1 of HPLC
fractions, lane 3; methioninamide, lane 4; methionine +
methioninamide + peak 1.
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Fig. 10. UV-Vis spectrum of Peak 1 purified on HPLC.
Sample was dried by speed-vac and redissolved with distilled
water.
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