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Abstract

For the use of skipjack tuna cooking drip (STC) as a source of functional seasoning, the STC was hydrolyzed
with various commercial enzymes, such as Alcalase, Flavourzyme, Neutrase and Protamex, and its hydrolysate
was also investigated on the food component characteristics. The hydrolysate incubated with Alcalase for
30 min (HA30) showed 56.8% for angiotensin I converting enzyme (ACE) inhibitory activity and 1.18 for
antioxidative activity, which were high or similar compared to the other enzymatic hydrolysates. There were
no differences in ACE inhibitory activity and antioxidative activity among HA30, two-step enzymatic
hydrolysates, and ultrafilterates (molecular weight cut off, 10 kDa). The HA30 was very stable on the digestive
enzymes, such as chymotrypsin, pepsin, trypsin according to the TCA (trichloroacetic acid) soluble index.
The results suggested that skipjack tuna cooking drip could be used as a source for preparing functional
seasoning sauce.
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Table 1. Trichloroacetic acid (TCA) soluble index, angiotensin I converting enzyme (ACE) inhibitory activity and
antioxidative activity (induction period) of hydrolysates from skipjack tuna cooking drip incubated with various enzymes

for different times

Hydrolysis time Enzymes
(min) Alcalase Flavourzyme Neutrase Protamax
0 74.6+45" 746+45° 746545 T4.6+45
TCA 30 86.7+1.4° 80.512.1’: 81.5+0.8° 80.512.1b§
soluble 60 875+1.1° 84.7+49 879+2.1° 86.0+2.1°
index (56) 120 837+2.1° 929+29° 916+16 89.7+4.4°
180 90.1+1.4° 92.7+2.9° 915+2.1° 90.6£4.2°
360 895+2.1° 937+0.8° 920+3.6 89.9+4.2°
0 20.2+2.1¢ 202+2.1° 202+2.1° 20.2+2.1°
ACE 30 56.8+0.9° 414+1.3® 46.4+12° 56.7+49°
inhibitory 60 57.1+09" 43.211.3?’b 428+1.3° 499+58®
activity (98) 120 45.0+1.1° 405+1.3" 436+12° 50.7+5.7%
° 180 50.4+1.0° 412+1.3® 434+12° 46.0+6.2°
360 446+1.1° 39.2+1.3° 419+1.3° 51.3+56%
Control 3.1940.15° 3.19+0.15° 3.19+0.15 3.19+0.15°
0 3.18+0.05° 3.1810.05"b 3.18+0.05" 3.18+0.05°
o 30 3.80+0.25° 3.40+0.33" 3.77+0.16 3.75+0.08
irt‘f;‘jfy‘d?ﬁ‘r‘s 60 3.4810.14bb 3.75+0.16° 3.74+0.23" 3.70+0.28°
120 3.61£0.06° 364+0.14° 352+0.18% 3.65+0.09°
180 348+0.24® 365+0.12° 3.46+0.27% 368+0.16°
360 3.79+0.06* 377+0.18° 3.77+0.10° 3.26+0.12°

The concentrations of samples for measuring ACE inhibitory activity were 5 mg/mL.

Induction period of 20 mM ascorbic acid was 3.96+0.17 hrs.

YMeans with different letters within the same column are significantly different (p<0.05).
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Table 2. Trichloroacetic acid (TCA) soluble index, angiotensin I converting enzyme (ACE) inhibitory activity and
antioxidative activity (induction period) of two-step enzymatic hydrolysates from skipjack tuna cooking drip incubated

with various enzymes for different times

Hydrolysis time Enzymes

(min) Alcalase-Flavourzyme Alcalase-Neutrase Alcalase-Protamax
0 86.7+1.4 86.7+1.4° 86.7+1.4°
30 91.1+1.4° 91.6+0.8 916+18
TCA soluble 60 91.7+0.8° 91.9+08 929+1.8
index (%) 120 91.7+0.8° 926+17° 932+1.1°
180 91.7+16° 92.9+25 94.0+1.1%
360 92.0+0.8° 938+18° 951421
0 56.8+1.1° 56.8+1.1° 56.8+1.1°
ACE 30 51.3%0.1° 53.1%+0.3° 459+0.1°
inhibitory 60 50.1£0.1¢ 533104 549+0.1°
activity (%) 120 50.3+0.1° 56.1£0.1% 55.4+0.2°
180 525+0.1° 55.4+02° 53.3+0.1¢
360 50.6+0.1° 56.8+0.2° 58.4+0.12
Control 271+031° 2.71+031° 271+0.31°
0 3.24+0.06* 3.24+0.06° 3.24+0.06°
Antioxidative 30 3.14+0.08° 3.10+0.06™ 2.8010.122
activity (hrs) 60 3.24+0.08* 294+0.05° 267+0.10°
120 313007 2.90%0.06° 270+0.07
180 327+0.11° 2.90£0.05° 274+0.14°
350 3.04%0.09° 2.95+0,08% 2.77+0.12°

The concentrations of samples for measuring ACE inhibitory activity were 5 mg/mL.

Induction period of 20 mM ascorbic acid was 3.96+0.17 hrs.

"Means with different letters within the same column are significantly different (p<0.05).
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Fig. 1. Molecular weight distribution profiles of super-—
natants and ultrafiltrates from one-step enzymatic hydro-
lysate of skipjack tuna cooking drip using ultrafiltration
membranes.

The ultrafiltrates were chromatographed on Sephacryl S-100 HR
column,
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Table 3. Angiotensin I converting enzyme (ACE) inhibitory
activity and antioxidative activity of ultrafilirates from
enzymatic (Alcalase) hydrolysates of skipjack tuna cooking
drip ultrafiltrated with ultrafiltration membrane (molecular
weight cut off, 10 kDa)

ACE Antioxidative
inhibitory activity

activity (induction

(ICs, mg/mL) period, hr)
Control - 257
20 mM ascorbic acid - 3.04
Alcarase-treated hydrolysate 479 3.05
. Supernatants 8.73 3.09
Ultrafiltrates — go e 3.12 2.97
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Table 4. Trichloroacetic acid (TCA) soluble index, angiotensin I converting enzyme (ACE) inhibitory activity and
antioxidative activity of hydrolysates of skipjack tuna cooking drip sequentialy incubated with commercial enzymes and

digestive enzymes

TCA soluble index (%)

ACE inhibitory activity (%)

Antioxidative activity
(induction period, hr)

Control - - 247013V
20 mM ascorbic acid - - 3.04+0.08°
A 89.0° 56.8° 2.94+0.06°
AP 89.1° 57.6° 2.89+0.09°
AT 89.4° 63.7° 2.99+0.12°
AC 90.1° 64.9° 2.91+0.06
APT 89.5° 63.4° 2.84+0.21%
APC 91.2% 59.0° 2.84+0.05™
APTC 93.1° 65.7° 3.01+0.08°
APCT 92.0% 68.3% 2.91+0.04°

A: Alcalase, AP: Alcalase-Pepsin, AT: Alcalase-Trypsin, AC: Alcalase-Chymotrypsin, APC: Alcalase-Pepsin-Chymotrypsin, APT:
Alcalase Pepsin—-Trypsin, APCT: Alcalase-Pepsin-Chymotrypsin-Trypsin, APTC: Alcalase-Pepsin-Trypsin-Chymotrypsin.
YMeans with different letters within the same column significantly different (p<0.05).

Table 5. Proximate composition, pH, transmission and browning index of hydrolysate from skipjack tuna cooking drip

incubated with Alcalase for 30 min

Skipjack tuna cooking drip incubated

Components Without Alcalase With Alcalase
Moisture 92.1:£01" 923+0.1
Proximate composition Crude protein 53%0.1 (67.1)% 5.1+0.1 (66.2)
(g/100 mL) Crude lipid 03101 (3.8 0.1+0.1 (1.3)
Crude ash 23+0.1(29.1) 22+0.2(286)
pH 5.77%0.02 6.48+0.02
Brix (9 10 10
Salinity (g/100 mL) 28+0.1 29+0.1
Transmission, % (660 nm) 81.7+0.7 96.5+0.3
Browning index (430 nm) 0.23+0.1 0.20£0.1

YValues are the means+standard deviation of three determinations.

DThis value is based on dry weight.
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