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Antioxidant Characteristics of EM-Fermented Orange as an Additive in Fish Feed
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Mandarine orange (Citrus unshiu Marc.) only added with sugar was fermented by effective microorganisms
(EM). called “EM-fermented orange”. EM was mainly composed of lactic acid bacteria. phototrophic bacteria
and yeast. As pH of EM-fermented orange reached 3.5 to 4.0 in the course of fermentation. the incubation was
stopped. and then. EM-fermented orange was preservable at room temperature for about 6 months. Composition
and concentration of free amino acids in EM-fermented orange were analyzed. Concentration of total amino
acids was 167 me/l. and the relative content of carnosine ( A -alanyl-L-histidine) which was well known as a
kind of antioxidant materials was very high. 41%. In addition. crude extract showing antioxidant activity could
be obtained from EM-fermented orange using some organic solvents. The antioxidant activity of the crude
extract was equivalent to about 9% of that of vitamin E by the use of 1.1-diphenyl-2-picrylhydrazyl (DPPH)
method. It was suggested that EM-fermented orange having antioxidant characteristics could promote the health
of fish,
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Table 1. Free amino acids in EM-Fermented Orange

Ingredients Concentration (mg/1) Relative content (%)
Phosphoserine 1.86 111
L-aspartic acid 7.83 468
L-threonine 4.50 2.69
L-serine 6.36 381
L-glutamic acid 17.31 10.36
Glysine 2.64 1.57
L-alanine 921 551
L-valine 3.00 1.80
L-methionine 3.39 2.03
L-isoleucine 6.63 397
L-leucine 11.34 6.78
L-tyrosine 4.86 291
L-phenylalanine 7.05 4.22
NH; 3.06 1.83
L-lysine 6.78 0.04
1-methyl-L-histidine 2.49 0.02
L-carnosine 68.85 41.19

Total 167.16 100.00
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Fig. 1. Absorbance of DPPH solution added with
diluted solutions of crude extract(a) and vitamin
E(b), respectively.
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Fig. 2. Antioxidant activity (absorbance) of acid- and
alkali-traeted crude extract.
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