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Improvement of Yields and Organoleptic Quality of
Anchovy Extract by Alkali-Protease Hydrolysis

Joo-Young Park and Woo-Jung Kim
Department of Food Science, King Sejong University, Seoul

Abstract

Dried anchovy (Engraulis japonica) was ground and treated with 0.3N NaOH solution and then
hydrolyzed with proteolytic enzymes. Extracts obtained by centrifugation of alkali-enzyme
treated anchovy slurry was compared with water extract for the yields of soluble solid, protein
and ashes and organoleptic characteristics. The data for the yields of the soluble solids, protein
and ash showed that a 2-3 folds increase in those yields was resulted by combined alkali-enzyme
treatments when it was compared to water only extract. The organoleptic evaluation on the
alkali-enzyme treated anchovy extracts also showed a 2-3 folds in flavor strength of all
descriptions in odor and taste and a significant improvement in total odor or taste acceptability.
Key words: anchovy extract, alkali and protease treatments, solids and protein yield, sensory
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Fig 1 Schematic diagram for experimental design.
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Fig. 2. Questionnaire for sensory evaluation of anchovy
solution.
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Table 1. Proximate composition of dried anchovy

Moisture Crude Crude Carbo- Cruge
(%) protein lipid hydrate ash
(%) (%) (%) (%)
20.3 61.6 3.0 C 15.1
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Table 2. Effect of proteolytic enzyme nydrolysis ot

alkali-treated anchovy slurry on
anchovy extract

solid vield in the

Hydrolysis  Control Aikaline treaimen:
1 hre nre S onre
Alkaline protease
0 hrs 17.9 40.4 49 ¢ £9.0
0.5 hrs 29.4 54,1 55.¢ 70.8
1 hrs 33.4 57.C 58.& 78.3
2 brs 36.1 58.7 56.8 75.4
3 hrs 37.1 59.7 61.0 69.2
4 nhrs 41,6 60.9 63.2 67.€
Neutral protease
0 hrs 17.7 4C.5 49.€ 59.0
0.5 hrs 28.3 49.0 55.0 58.5
1 hrs 31.3 48.4 57.6 59.9
2 hrg 32.8 52.8 58.3 58.4
3 hrs 34.7 53.5 60.9 63.0
4 nhrs 35.3 55.0 59.% 63.2
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Taoe 3 Effect of proteolytic enzyme hydrolysis of
alkaii-treated anchovy slurry on protein vield in the
ancnovy extract

Alkaline treatment

Vi Olysis Zontro!
1 hrs 3 hrs 5 hrs
Alkaine protease
Uonrg 19.9 27.0 35.9 45.5
0.5 rug 32.7 38.4 4.8 63.2
Lo 35.€ 42.€ 45.4 65.5
onre 36.6 43.3 48.5 61.8
donrg 39.8 43.3 46.9 58.5
4onrg 44.8 45.4 5.2 61.1
Neutral protease
O oheg 18.¢ 27.7 34.8 45.5
0.5 nry 27.7 30.6 36.9 441
nre 29.¢ 32.7 36.4 45.4
oonre 35.€ 36.9 L] 47.6
oy 36.¢ 37.6 39.8 45.4
4 nrg 37.6 38.4 40.4 44.8
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Table 4. Effect of proteolytic enzyme hydrolsis of alkali
~treated anchovy slurry on ash yield* in the anchovy

extract
Hydrolysis  Control _ Alkatine treatmgn} _
1 hrs 3 trs 5 hrs
Alkaline protease
Q hrs 13.0 31.3 32.5 37.1
0.5 hrs 23.2 32.9 33.8 35.2
1 hrs 22.3 32.0 30.6 39.8
2 hrs 23.3 33.4 34.3 38.0
3 hrs 24.6 30.1 38.0 38.4
4 hrs 22.7 39.9 38.9 34.3
Neutral protease
0 hrs 13.0 32.3 32.5 37.1
0.5 hrs 21.3 32.3 45.9 44.0
1 hrs 18.5 33.5 44.5 41.7
2 hrs 19.5 36.6 40.7 41.7
3 hrs 18.7 37.6 R0 46.8
4 hrs 18.1 38.9 371 47.8

* %ash yield was calculated by substraction of amount on
NaCl formed during neutralization from the ash determined
for alkali treated anchovy extracts
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