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Abstract

To develop natural intermediate flavoring substances, optimal processing conditions and qualities for
two stage enzyme hydrolysate (TSEH) from low-utilized small longfinned squid were investigated. The
optimal conditions for TSEH method were found as digestion with Alcalase (0.2% w/w—-sample, pH 8.0)
at 55°C 3 hours at the 1st stage and with Neutrase (exo-peptidase, 0.2% w/w—sample, pH 6.0) at 45°C
for 2~3 hours at the 2nd stage. Among the method of water extract, autolytic extract and various kinds
of commercial-enzyme hydrolysates, the TSEH method was superior to the other methods in terms of
yields, transparency and organoleptic taste. From the results of chemical experiments and sensory evaluation,
longfinned squid TSEH is flavorable as the natural intermediate taste—active substances for fisheries
products such as soup base, squid—taste pasty and snacks.
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Table 1. Proximate composition, pH and VBN content of
raw longfinned squid”’ muscle

. Crude Crude Carbo-
M01Osture protein lipid | hydrate pH VBN
(%) (%) %) (%) %) (mg/100 g)
7857 184 10 16 05 684 149

l)Body length (ave.), 27.8 cm; body weight (ave.), 40.3 g.
IMean value of triplicate.

Table 2. Amino acid contents of raw longfinned squid
muscle

Amino acids Contents (mg/100 g)

Asp 2,038.7"
Thr 855.1
Ser 781.5
Glu 32284
Pro 1,050.7
Gly 931.6
Ala 1,099.0
Val 1,255.8
Met 3125
Tle 924.3
Leu 1,541.9
Tyr 111.1
Phe 833.6
His 4139
Lys 1,7479
Arg 999.1
Total 18,175.1

“Mean value of duplicate.
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Table 3. Changes in pH, acidity, amino-N, total-N, yields and quality of taste of water extracts as affected by extraction

time at 95°C

Extraction Acidity Amino-N Total-N Yield" - e 82)

time (hr) pH (mL/100 g) (mg/100 g) (/100 g) (%) Taste characteristics (Acceptability)
1 599 161.2 324.4 1.59 54.0 Umami with sourness (1.3)
2 6.6 106.6 3713 1.66 574 Umami (25)
3 6.7 918 375.8 1.68 57.4 Umami with sweetness (328
4 6.7 92.0 3466 1.57 535 Umami (337

Dyield (%) = Total-N (extract)/Total-N (raw sample muscle).
95 scale score: 5, very good; 4, good; 3, acceptable; 2, poor; 1, very poor, means (n=7) within each column followed by the

same letter are not statistically different (p<0.01).
¥Mean value of triplicate.

Table 4. Changes in pH, acidity, amino-N, total-N, yields and quality of taste of autolytic extracts as affected by autolytic

time at 55°C
Autolytic Acidity Amino-N Total-N Yield” . ce )
time (hr) pH (mL/100 g) (mg/100 g) (/100 g) (%) Taste characteristics (Acceptability)
2 6.4% 178.4 568.1 1.95 66.3 Umami with saltiness (2.3)
4 6.4 188.0 634.5 2.20 747 Urnami @7
6 6.4 199.2 704.2 232 788 Umami with bitterness 33’
8 6.3 185.8 7476 2.20 74.7 Umami with bitterness (3.0)*
10 6.6 186.8 792.2 218 74.0 Putrid with bitterness 15)

PRefer to the comment in Table 3.

PMeans (n=7) within each column followed by the same letter are not statistically different (p<0.05).

IMean value of triplicate.
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Table 5. Effect of reaction time on the hydrolysis of casein
by autolytic enzyme separated from longfinned
squid muscle

Reaction time (hr) 0O 2 4 6 8 10

Proteolytic activity
(unit/mg)

105" 158 165 164 170 1.68

UMean value of duplicate.
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Table 6. Changes in pH, acidity, amino-N, total-N, yields and quality of taste of enzyme hydrolysates (I) as affected

by hydrolysis time at 55°C

Taste characteristics

1st hydrolysis o Acidity Amino-N . Total-N Yield"
time (hr) P (mL/100 g) (mg/100 g) (g/100 g) (%) (Acceptability)?
1 78 67.2 393.4 1.77 60.1 Slight umami 3.0)
3 79 61.4 410.2 1.80 61.1 Umami (4.2
5 7.8 34.8 421.8 1.82 61.3 Umami (4.3°

""Refer to the comment in Table 3.

¥Mean value of triplicate.

Table 7. Changes in pH, acidity, amino-N, total-N, yields and quality of taste of enzyme hydrolysates (I1) as affected

by hydrolysis time at 45°C

2nd hydrolysis H Acidity Amino-N Total-N Yield” Taste characteristics
time (hr) b (mL/100 g) (mg/100 g) (g/100 g) (%) (Acceptability)?
1 60¥ 239.0 7126 201 68.3 Harmonic umami (43¢
2 6.0 2422 7215 203 69.0 Harmonic umami @n™®
3 6.0 2470 742.8 2.05 69.6 Harmonic umami 4.8
4 6.2 2450 7452 2.05 696 Harmonic umami (4.6

YRefer to the comment in Table 3.

“Means (n=7) within each column followed by the same letter are not statistically different (a: p<0.05, b: p<0.01).

¥Mean value of triplicate.



AEdg £¥ FeAlE o) &7 FrlaAY ST 667

Table 8. Comparison in qualities of longfinned squid hydrolysates obtained by various enzymes under optimum hydrolysis

conditions
Enzyme H Amino-N Total-N Yield Taste characteristics
hydrolysates”’ p (mg/100 g) (mg/100 g) (%) (Acceptability)?
TSEH 6.0° 742.8 2.05 69.6 Harmonic umami (4.8)?
NP 6.2 423.0 171 58.1 Umami 44"
NN 6.3 400.8 171 58.1 Harmonic umami 45
NA 6.3 4774 1.94 66.2 Umami 4.1)

DTSEH: 2 stage enzyme hydrolysate of the present experiment, NP: Protease NP (50°C, 5 hrs, 0.5% w/w-sample), NN:

Neutrase (45°C, 5 hrs, 0.5% w/w-sample), NA: Alcalase 0.6 L (55°C, 5 hrs, 0.5% v/w-sample, pH 8.0).

Refer to the comment in Table 7.
¥Mean value of triplicate.
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