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Inhibition of Angiotensin I Converting Enzyme by Protease
Hydrolysates Derived from Chum Salmon Head and Liver and from Scallop
Digestive Gland

Tomoki OHTA and Shigefumi SASAKI

Angiotensin I converting enzyme (ACE) inhibitory peptides were investigated in the head and liver

of chum salmon and the digestive gland of scallop.

After these tissues were hydrolyzed by commercial proteases for food, the ACE inhibitory
activity of hydrolysates was measured. The hydrolysate of chum salmon head produced with BIOPUR-

ASE showed the most potent inhibitory activity.

This hydrolysate was separated into fractions using ODS resin. Each fraction eluted with 10, 30,
509 ethanol showed inhibitory activity. The most active fraction was that eluted with 50% ethanol ; it
showed 509 inhibition for ACE at 78xg/m# . The molecular weight of this fraction was estimated to be
500-3,000 from the results of high-performance gel chromatography analysis. Furthermore, amino acid

analysis showed that these inhibitors contained large quantities of glycine, lysine, and leusine.
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Table 1 Inhibitory activity for ACE of

hydrolysates by various proteases*

Inhibition(%)**

DENAPSIN DENAZYME PAPAIN  BIOPURASE XP-415

Chum Salmon(Oncorhynchus keta)

Head 77.5 82.9 89.4 89.6 85.0

Liver 51.0 50.0 33.9 47.4 43.2
Scallop(Patinopecten yessoensis)

Digestive gland ~ 49.5 16.1 24.5 44.8 43.2

* Commercial proteases used here (See materials and
methods)

** The ACE inhibitory activity of hydrolysates by vari-
ous proteases was assayed at a concentration of 0.07g
equivalent of tissue per mé.
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Fig. 1 Effect of hydrolyzation time on ACE

inhibitory activity and protein content
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Table 2 Separation of ACE inhibitors from
hydrolysate of chum salmon head by
BIOPRASE with ODS resin

Fraction Vield(g powder) ICso(ug/me )
A 5.30 180
B 0.25 82
C 0.58 100
D 0.08 78

Table 3 Amino acid composition of fraction D

Amino acid* fraction D
Gly 76.9
Ala 27.7
Val 25.9
Leu 339.7
Phe 22.4
Pro 375
Ser 23.8
Thr 27.7
Cys 20.2
Asp 214
Glu 54.0
Lys 104.0
Arg 46.3

* Expressed as mg/g.
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Fig. 2 Gel chromatogram of fraction D obtained
from BIOPURASE hydrolysate of chum
salmon head.

Column: TSKGEL 2500PWXL(7.8mm i.
d. X 300mm), Mobile phase : 45% acetoni-
trile / 0.1% trifluorcacetic acid, Flow
rate: 0.2m#/min, Detector: ultraviolet
215nm
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