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Abstract

The enzymatic hydrolysate of skipjack tuna cocking drip with good functionality was prepared by incubation
with Alecalase for 30 min. For the preparation of functional seasoning sauce with enzymatic hydrolysate (SSE),
the additives, such as concentrated enzymatic hydrolysate (100 mL), yeast extract powder (0.7 g), lactose
(0.4 mL), liquid smoke (0.3 g) and sea tangle powder (1.4 g), were added to the enzymatic hydrolysate and
boiled before filtration. The proximate composition of SSE was 11.8% for crude protein, 5.77 for pH and 11.9%
for salinity, The SSE was higher in the crude protein, while lower in the salinity than commercial seasoning
sauce. ACE inhibitory activity (ICx) and antioxidative activity (PF) of SSE were 6.2 mg/ml. and 1.14,
respectively, which were superior to those (9.9 mg/mL in ICs and 0.91 in PF) of commercial seasoning sauce.
The free amino acid content (1,905.2 mg/100 ml.) and taste value (58.65) of SSE were higher than in those
{712.7 mg/100 mL and 34.30, respectively) of commercial sauce. Total amino acid content of SSE (10,965 mg/100
ml) was higher than that (4,818 mg/100 mL) of commercial sauce. The major amino acids of SSE were glutamic
acid (12,2%), proline {11.0%), histidine (10.7%) and glycine (9.9%). The results suggested that SSE could be

commercially sold.
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Table 1, Proximate composition, pH, brix, salinity, transmisgion, browning index and sensory evaluation of seasoning sauce

using enzymatic hydrolysate of skipjack tuna cocking drip

Components Seasoning sauce using tuna cooldng drip Connercial geasoning sauce
Proscimat Moisture 68.9+02" T10+02
Oxm?ﬁe Crude protein 118401 (3797 57+01(18.7)
?;/I?SSS;EI; Crude lipid 0.2 +0.1 (0.6 14 +01(48)
Crude ash 145+0.2(46.6) 164+01 (56.6)
pH EAT+0.02 500001
Brix (% 35 32
Salinity (g/100 mL) 118+01 125+02
Transmission (% at 660 nm) B73+02 TA43+02
Browning index (0D at 430 nm)® 046+01 004+01
Senso Colar 35028 3000
- du;gm Odor 30407 30E00°
Taste 3604 30+00°

Malues are the means +standard deviation of three determinations.

“This value is based on dry weight.

IThe samples for measuring browning index were diluted to 10 times.
“Means within each row followed by the same letter are not significantly different (p<(.05).
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Fig. 1. Angiotengin I converting enzyme (ACE)} inhibitory
activity of seasoning sauce using enzymatic hydrolysate of
skipjack tuna cooking drip.

ET: engymatic hyvdrolysate of skipjack tuna cocking drip, 57T
seasoning sauce from engymatic hydrolysate of skipjack tuna
cooking drip, 5! commerdal seasoning sauce.

Values are the meanststandard deviation of three deter-
minations.
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Fig. 2. Protection factor (PF) of seasoning sauce using
enzymatic hydrolysate of skipjack tuna cooking drip,

PE: TP {induction pericd) of sample/IF of control

Samples are the same as explained in Fig. 1.

Values are the meanststandard deviation of three deter-
minations.
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Table 2. Free amino acid (FAA) contents and taste values of seasoning sauces using enzymatic hydrolysate of skipjack

tuna cooking drip

Amine acid Tzate threshold

Seagsoning sauce using tuna cooking drip

Cormmercial seasoning sance

(z0g/100 L) Armino acid (mg/100 mL)  Taste valne  Amino acid (mg/100 ml) Taste value

Phosphoserine 145 (0.8)% 88(12)
Taurine 1563 (8.1) 14.6(2.00
PEA? 65 2 (3.4 138015
Aspartic acid 3 6§ (0.3) 219 375(5.3) 1251
Hydroxyproline 66 535 38354
Threcnine 260 52 7(3.3) 0.26 542 (7.6) 015
Serrine 150 8 (0.3) 0.03 16(0.2) 0.01
Asparagine 1559 182 220 (115)
Glutamic acid 5 58.2 (3.1) 3118 82.6 (11.6) 16.40
Proline 300 31.2 (1.6) 0.20 473 (66) 0.28
Glyeine 130 95.1 (5.0) 0.24 386 (5.4) 0.36
Alanine 60 28 015 158 11.0(15) 0.64
Citrulline 705 0e00.1
w ABRAT 67 91036 WEED
Valine 140 §(0.3) 048 15(0.3) 0.27
Cystine 52 027 83012
Methionine 30 556 (2.9) 173 25.4(3.6) 0.28
Isclencine 80 804 (4.2) 062 3B5(5.0) 0.28
Lencine 180 55 4(3.0 042 10.7 (1.5 018
Tyrosine 4 (0.2) 14.3(2.0)
i Alanine 57 7 (3.0 31.8(45)
Phenylalanine 80 5(0.3) 064 3605 0.35
r ABRAY 4 10.2) 05013
Hydroxylysine 4 1(0.4) 17002
Ornithine 11 0106 83012
Lysine 50 128.3 (6.8) 2.59 28.1 (4.1 058
Histidine 20 2905 (15.2) 1453 95.% (3.6 129
Anserine 193.8 (10.2) 1120163
Carnosine 26.7 (1.4)
Arginine 50 99.0 (5.2) 1.08 B8 (50) 072

Total 1,805.2 (100.0) BR68 712.7 1100.0) 3431

UThe data were quoted from Kato et al. (13).
“PEA: phosphoethanplamine.
The value in parenthsiz means (g/100 g aming acid).
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Table 3. 'I‘ota]ammoamdandnnneralcontentsofseasonmg

sauce using enzymatic hydrolysate of skipjack tuna cooking
drip g/ 100 ml}

Seascning sauce Commercial

Components Cgsoi?hglgtuélﬁap seasoring sauce
Aspartic acid 7805 (7.1)7 4334 (91)
Threonine’ 4757 (4.3) 150.2 (3.1)
Serine 3387 (3.1) 3034 (6.3)
Glutarmic acid 134340 (12.2) 9083 (18.%)
Proline 12009 (11.0) 4679 (27
Glvcine 10845 (0.9 2377 (48
Alanine 5381 (7.6) 2156 145)

~ Cystine 108.2 (1.0) LS (7.4)
A0 +7g]ine" 4473 (4.1 2676 (56)
acid  ethionine” 2381 (2.2) 32.0 (07
Isoleucine” 360.4 (3.3 2026 (4.2)
Lencine” 554 151} 7523 (5.2)
Tyrosine 9 (0.3 22002
Phenylalanine’ 392 5 (3.6 231.3 (4.8)
Histidine 1168.6 (107 217.1 (45)
Lysine” 8117 (7.4) 288.0 (6.2)
Arginine 7820 (7.1) 230.8 (4.8)

Total 10,9562 (100.0)  4817.8 (100.1)
Calcium 327+11% 138403
Mineral Phosphorus 552106 A5E06
Iagnesium GIo+18 G4x01
Potassium 8114+18.2 1107+138
Iron 25+03 22401

UBgsential aming acid

AThe values in parentheses indicate the percentage of each
aming acid content to total aming acid content.

alues are the means+standard deviation of three deter
minatinns.
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