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Abstract

Hot-water extract and enzymatic hydrolysate prepared from fresh water fish such as carp,
snakehead, eel and israeli carp were tested for inhibitory activity against Angiotensin I converting
enzyme(ACE). ACE inhibitory activity of enzymatic hydrolysate was higher than that of hot-water
extract, and was the highest in enzymatic hydrolysate of carp among the tested samples. ACE
inhibitory activity of 70% ethanol soluble fraction was higher than that of precipitated fraction, the
highest in enzymatic hydrolysate of carp. Molecular weight of active fraction was about 1,400 in
hot-water extract and slightly above in enzymatic hydrolysate. Amino acid of active fraction of
hot-water extract was abundant in glycine, alanine, leucine and proline, whereas amino acids of
aspartic acid, glutamic acid, glycine, alanine, valine, leucine and proline were abundant in enzymatic
hydrolysate. ICso(amounts of inhibitors need for 50% inhibition) of hot-water extract was the range
of 50.3~56.9ug, those of enzymatic hydrolysate 42.6~57.7ug.
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Table 1. Protein and total peptide contents of hot-—

water extract and enzymatic hydrolysate of
fresh water fish

Protein Total peptide
Sample (mg/m)  (mg/mb)

Hot-water extract

Carp 452 3.10

Snakehead 5.26 526

Eel 445 2.16

Israeli carp 419 4,32
Enzymatic hydrolysate

Carp 747 432

Snakehead 8.35 5.64

Eel 7.93 5.73

Israeli carp 7.42 498
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Table 2. Comparison of ACE inhibition ratio of hot-water extract and enzymatic hydrolysate of fresh water fish

ACE inhibition ratio(96)

Sample Protein(ug) -

Hot-water extract Enzymatic hydrolysate
Carp 50 283 43.1
Snakehead 50 25.4 30.0
Eel 50 185 21.6
Israeli carp 50 25.7 304

Table 3. Comparison of ACE inhibition ratio of hot-water extract and enzymatic hydrolysate of 70% ethanol

soluble and precipitated fraction

ACE inhibition ratio(%)

Sample Protein(uig) Hot-water extract Enzymatic hydrolysate
Soluble Precipitate Soluble Precipitate

Carp 50 357 18 46.1 12.2

Snakehead 50 30.2 14.7 40.0 18

Eel 50 24.8 189 34.2 6.1

Israeli carp 50 35.6 - 306 14
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Table 4. Amino acids composition of hot-water extract and enzymatic hydrolysate prepared from fresh water fish

(% to total amino acids)

Hot-water extract

Enzymatic hydrolysate

Amino acids

Carp Snakehead Eel Israeli carp Carp Snakehead Eel Israeli carp
Asp 89 8.7 73 3.8 99 11.0 89 99
Thr 39 35 29 33 45 51 41 44
Ser 35 33 31 32 35 44 34 36
Glu 16.0 15.0 13.0 16.0 16.0 54 14.0 150
Gly 11.0 16.0 19.0 14.0 8.7 11.0 11.0 8.7
Ala 8.0 94 10.0 9.0 73 87 8.0 74
Cys 06 0.6 0.6 0.7 04 04 0.3 04
Val 42 34 3.0 3.7 5.0 54 46 43
Met 25 21 2.0 2.1 1.2 04 1.7 18
lle 36 2.6 2.1 2.7 48 5.0 41 45
Leu 6.8 5.7 45 6.1 8.0 84 6.9 79
Tyr 2.3 1.3 09 16 18 2.6 18 19
Phe 33 31 2.9 3.0 41 44 37 40
Lys 9.3 8.2 6.5 89 10.0 12.0 9.6 10.0
His 22 15 35 2.4 25 2.4 29 2.7
Arg 75 71 8.0 7.3 73 75 75 72
Pro 6.5 34 10.0 76 51 6.4 6.9 53
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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o
° Carp Part 1 (FN 30-32) 6.8
= Part 2 (FN 62-65) 498
Part 3 (FN 81-83) 203
Part 4 (FN 83-90) 6.3
Part 5(FN 94-98) 4638
Part 6 (FN 108-111) 299
] Snakehead Part 1 (FN 29-32) 175
fraction No. Part 2 (FN 59-62) 53.0
Fig. 1. Gel chromatogram on Bio-gen P-2 column of llZart igﬁ §:$; ?g
70% ethanol soluble fraction obtained from en- art §
zymatic hydrolysate of carp. Part 5(FN 93-95) 125
St.; Streptomycin sulfate. Part 6 (FN 105-107) 58
Eel Part 1 (FN 29-33) 292
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Table 6. ACE inhibition of each fraction fractionated
from enzymatic hydrolysate of fresh water
fish separated on Biogel P-2 column

Sample Fraction number ACE inhibition
(FN) ratio(%)
Carp Part 1 (FN 36-37) 249
Part 2 (FN 48-51) 56.6
Part 3 (FN 58-60) 788
Part 4 (FN 61-62) 56.5
Part 5 (FN 69-73) 67.5
Part 6 (FN 85-86) 41.1
Part 7 (FN 101-105) 445
Part 1 (FN 31-35) b4
Snakehead Part 2 (FN 56-60) 628
Part 3 (FN 76-79) 56.6
Part 4 (FN 86-89) 49.8
Part 5(FN 93-94) 37.1
Part 6 (FN 109-113) 459
Part 7 (FN 125-127) 34.8
Eel Part 1 (FN 30-33) 24.7
Part 2 (FN 57-59) 60.6
Part 3 (FN 65-68) 448
Part 4 (FN 86-89) 437
Part 5 (FN 109-111) 29.8
Israeli carp Part 1 (FN 32-36) 238
Part 2 (FN 38-42) 439
Part 3 (FN 55-59) 474
Part 4 (FN 73-75) 256
Part 5 (FN 81-86) 16.1
Part 6 (FN 83-90) 10.2
Part 7 (FN 101-105) 10.2
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Table 7. Amino acids composition of active fraction of hot-water extract and enzymatic hydrolysate prepared

from fresh water fish

(% to total amino acids)

Hot-water extract

Enzymatic hydrolysate

Amino acids ]

Carp Snakehead Eel Israeli carp Carp Snakehead Eel Israeli carp

Asp 32 1.3 29 19 13.0 106 36 7.3

Thr 5.0 23 47 37 28 39 37 47

Ser 1.0 06 1.7 0.7 25 35 42 41

Glu 42 19 13 7.7 11.0 43 2.1 30

Gly 150 94 11.0 106 10.0 47 6.5 5.2

Ala 220 21.0 250 20.0 7.2 11.4 89 12.0

Cys 39 25 55 37 1.0 09 0.9 1.1

Val 85 100 74 6.6 41 111 96 96

Met 0.0 0.0 22 0.8 06 0.8 12 1.3

Ile 75 100 58 45 33 7.9 46 7.6

Leu 150 240 9.4 89 11.0 162 7.8 16.0

Tyr - 0.6 04 17 02 08 12 09 11

Phe 0.8 0.7 19 0.4 15 0.2 184 07

Lys 1.3 6.2 25 180 10.1 9.1 44 11.0

His 05 0.3 6.5 09 13 17 11.8 19

Arg 0.7 08 26 0.7 11 19 29 28

Pro 12.0 73 76 110 19.0 106 85 112

Total 100.0 100.0 100.0 100.0 1000 100.0 100.0 100.0
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