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Abstract

To develop natural flavoring substances, optimal hydrolysis conditions for two stage enzyme hydrolysates
(TSEH) using small kingfish (Maegari) were investigated. The optimal conditions for TSEH were revealed in
temperature at 50°C for 3 hours digestion with alcalase (Aroase AP-10, pH 8.0) at the 1st stage and 2 hours
digestion at 45°C with neutrase (Pandidase NP-2, pH 6.0) at the 2nd stage. From the results in quality tests of
water extracts, autolytic extracts and 4 kinds of enzyme hydrolysates, TSEH processing method was superior
to other methods on the aspects of yield, nitrogen contents, taste such as umami intensity and inhibition of
off-flavor formation, and transparency of extracts. We may conclude that TSEH from small kingfish was
more flavorable compared with the conventional seasoning materials, it could be utilized as the seasoning

substances for fisheries processing.
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Table 1. Fatty acid composition (%) and amino acid
composition (mg%) of small kingfish

Components  Composition Components Composition

Fatty acid 20:4n3 0.6
14:0 34 20:5n3 13.6
15:0 0.6 22:1n7 0.1
16 : Oiso 0.2 22:4n6 0.4
16:0 21.2 22:5n6 0.3
16:1n7 6.8 22:4n3 0.4
16: 1n5 0.5 22:5n3 1.9
16:2n4 0.1 22:6n3 18.6
17 : Oiso 0.3 24:1n9 0.7
17:0 0.7
16:3n4 0.3 Amino acid
16:3n9 0.2 Asp 1,884.3
16:4n9 0.3 Thr 901.8
18:0 7.0 Ser 796.9
18: 1n9 12.7 Glu 2,754.5
18:1n7 3.7 Pro 1,143.3
18:1n5 0.2 Gly 866.7
18:2n6 0.7 Ala 988.5
18:2n4 0.1 Val 1,409.2
18:3n6 0.1 Met 336.6
18:3n3 0.7 Ile 905.8
18:4n3 1.3 Leu 1,426.5
22:0 0.3 Tyr 147.7
20:1n9 1.0 Phe 905.9
20:1n7 0.3 His 570.2
20:2NMID 0.3 Lys 1,383.9
20:3n6 0.1 NH; 247.5
20:3n3 0.1 Arg 1,3349
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Table 2. Changes in pH, acidity, amino-N, total-N, yield and taste of water extracts as affected by different extraction

time at 95°C
Extraction time Acidity Amino-N Total-N Yield” .
7 t
(hrs) P @iy  mgiong @100 g) () Tt (ntensiy)
1 6.35 89.8 207.5 1.35 44.5 Sourness (3.2)
6.66 85.8 217.8 1.47 48.7 Soumess (1.5)
Umami (2.0)
3 6.62 78.8 218.1 1.51 499 Sweetness (2.0)
Umami (2.8)°
4 6.61 79.0 2292 1.53 50.4 Umami (2.7

"yield (%)=Total-N (extract)/Total-N (raw sample).

%5: very strong, 3: normal, 1: very weak, means (n=10) within each column followed by the same letter are not statistically

different (p<0.01).
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Table 3. Changes in pH, acidity, amino-N, total-N, yield and taste of autolytic extracts as affected by different

autolytic time at 55°C

Autolytic time Acidi Amino-N Total-N Yield"” N
(i) P iy  mgiodg @00 (%) Teste (ntensity)”
2 6.69 163.6 5432 2.02 66.8 Saitiness (2.0)
Umami (1.6)
4 6.70 181.0 720.4 2.21 73.4 Umami (2.1)
6 6.71 185.2 827.2 232 76.9 Umami (3.0)
Hitterness (1.5)
8 6.61 194.2 925.1 2.20 72.9 Putrid (2.0)
Bitterness (2.3)
10 6.66 185.2 985.9 2.17 72.0 Putrid (3.7)

Bitterness (3.8)

“Drefer to the comment in Table 2.
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Fig. 1. Effect of reaction time on the hydrolysis of
casein by autolytic enzyme separated from small Kingfish.
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Table 4. Changes in pH, acidity, amino-N, total-N, yield and taste of enzyme hydrolysates (I) as affected by different

hydrolysis time at 50°C

Hydrolysis time Acidi Amino-N Total-N Yield” .
(brs) P @iy  mpite @i (e T Goesio?
1 7.38 86.6 176.4 1.44 47.7 Umami (2.5)
Sweetness (2.0)
3 7.32 89.2 185.6 1.51 50.1 Umami (4.2
5 7.28 7.28 2182 1.71 56.6 Umami (4.3)"

"Prefer to the comment in Table 2.

Table S. Changes in pH, acidity, amino-N, total-N, yield and taste of enzyme hydrolysates (II) as affected by

different hydrolysis time at 45°C

Hydrolysis time Acidity Amino-N Total-N Yield” ) .2
(hrs) P ooy  @e0g @100 g) (%) Toste (nensityy
1 5.90 240.6 413.6 1.73 57.1 Umami with
harmony (4.3)
2 5.87 248.8 454.7 1.76 63.1 Umami with
harmony (4.6)
3 5.85 2520 4754 1.60 53.1 Umami (1.3)

Bitterness (4.2)"

"Brefer to the comment in Table 2.
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Table 6. Comparison in color values of each extracts
obtained by optimum processing conditions of small

kingfish

Hunter values

Extracts
L a b AE
Water extract 16.8 -39 6.5 749
Autolytic extract 19.2 -1.0 4.0 72.9

Enzyme hydrolysate (I) 19.6 2.0 2.7 719
Enzyme hydrolysate (II) 209 23 5.3 70.7

Table 7. Comparison in qualities of enzyme hydrolysates obtained by various enzymes under optimum processing

conditions"” of small kingfish

Amino-N Total-N Yield Color values -
E 57 H Sensory characteristics
TmEST PR mgl0 g @108 (B L . b aE R
AP 59 454.7 1.76 63.1 209 23 53 707  Umami with harmony
TP 6.5 191.8 1.43 473 208 02 41 707  Umami
NN 6.5 202.4 153 507 208 03 33 707  Umami
NA 6.5 211.4 1.54 509 203 15 37 713  Umami with bitterness

"Hydrolysis conditions: TP (50°C, S hrs, 0.5%), NN (45°C, 5 hrs, 0.5%), NA (55°C, 5 hrs, 0.5%, pH 8.5).
PAP: Yakurt Aroase+Pandidase, TP: Pacific Chem. Protease NP, NN: Novo Neutrase, NA: Novo Alcalase 0.61..
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