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Characteristics of Angiotensin-I Converting Enzyme
Inhibitors Derived from Fermented Fish Product

1. Characteristics of Angiotensin-I Converting Enzyme Inhibitors
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The present study was conducted to elucidate the body modulating function of
fermented seafood products.

Angiotensin converting enzyme(ACE) acts in blood pressure regulation, converting
angiotensin I to the potent vasoconstrictor angiotensin II and inactivating the vasodilator
bradykinin to raise blood pressure.

Salted and fermented anchovy which is one of the traditional fermented seafood in
Korea was tested for inhibitory activity against ACE.

ACE inhibitory activity of salted anchovy during the period of fermentation was
increased with the elapse of fermentation days until fermentation of 60 days, but thereafter
decreased inversely. When the fermented product was extracted with 50% ethanol, the
ACE inhibitory activity was the highest. And the ACE inhibitory activity was proportion
to the content of 50% ethanol soluble peptide-nitrogen of the fermented product.

From the profiles of gel permeation chromatography on a Bio-Gel P-2 of 50% ethanol
soluble fraction obtained from salted and fermented anchovy fermented for 60 days at an
ambient temperature, the higher activity fractions were C'(ICso=97 yg protein/ml) and D’
(ICsp=65 yg protein/ml). Amino acid analysis showed that the large quantify of threonine,
glutamic acid, lysine for C' and serine, proline for D', respectively.
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Table 1. Changes in moisture, salinity and pH during

ripening of salted anchovy

Ripening, days
0 20 4 60 80 100
Moisture(%) 648 670 645 682 659 649
Salinity(%) 180 166 190 149 167 178
pH 620 597 583 610 628 6.60
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Fig. 1. Changes in volatile basic nitrogen(VBN) during

ripening of salted anchovy.
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Fig. 2. Changes in amino nitrogen during ripening of
salted anchovy.
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Table 2. Changes of ACE inhibition effect of salted
and fermented anchovy* according to
extraction solvents

Solvents Prot.ein-g, ACE i‘nhibition
Yield ratio, %

Unfractionated  1.36(100) 78
Ethanol

10% 0.81 (60) 21.2

25% 0.79 (58) 316

50% 0.72 (53) 462

80% 0.36 (27) 317
Acetone

10% 0.80 (59) 17.3

25% 0.62 (46) 24.1

50% 0.61 (45) 25.0

80% 057 (42) 22.6
*Fermented for 60 days at an ambient

temperature,
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Table 3. Changes in the 50% ethanol soluble peptide-
nitrogen and ACE inhibition effect during
ripening of salted anchovy
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Table 4. ACE inhibition effect according to concentra-
tion of salted and fermented anchovy
fermented for 60 days
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Fig. 3. Gel chromatogram on a Bio-Gel P-2 column of

50% ethanol soluble fraction obtained from
salted and fermented anchovy*.
*Fermented for 60 days at
temperature.

an ambient
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Table 5. ACE inhibition effect of each fraction fractio-
nated from salted and fermented anchovy* on
a Bio-Gel P-2 column

Fractions** ACE inhibition ratio, %

Part A(Fraction No. 21~27) 118
Part B(Fraction No. 29~31) 342
Part C(Fraction No. 32~35) 65.2
Part D(Fraction No. 40~44) 59.7
Part E(Fraction No. 45~50) 415
Part F(Fra.ction No. 52~56) 330
Part G(Fraction No. 58~61) 32.2
Part H(Fraction No. 63~65) 300
Part I(Fraction No. 66~68) 283
Part J(Fraction No. 70~72) 189
Part K(Fraction No. 73~76) 14.7

* Fermented for 60 days at an ambient tempera-
ture.

** ACE inhibition was determined with 50 @/ of
each fraction containing 50 yg of peptide-
nitrogen.
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Fig. 4. Rechromatogram on a Bio-Gel P-2 column of
active fraction C' and D' from salted and
fermented anchovy.

Table 6. ICso of ACE inhibitors from salted and

fermented anchovy*

Inhibitors ICso{ug protein/mi)
(o 97
D’ 65
* Fermented for 60 days at an ambient tempera-
ture.
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Table 7. Amino acid composition of active fraction C’
and D' fractionated from salted and fer-
mented anchovy* on a Bio-Gel P-2 column

(% to total amino acids)

& A £4 1 AR

. . Fractions
Amino acids
c D’

Aspartic acid 3.76 350
Threonine 1643 4.59
Serine 0.87 31.02
Glutamic acid 23.40 7.24
Proline 7.87 19.07
Glycine 5.56 401
Alanine 6.67 6.31
Cysteine 1.23 1.28
Valine 498 5.89
Methionine 1.05 1.81
Isoleucine 2.70 1.68
Leucine 1.87 118
Threonine - 0.38
Phenylalanine 0.77 2.55
Histidine 5.26 3.72
Lysine 1157 3.54
Arginine 6.01 2.23
Total 100.00 100.00
* Fermented for 60 days at an ambient tempera-
ture.
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