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Fish protein hydrolysates(FPH) prepared from defatted mackerel meal by proteases
such as complex enzymes, bromelain, alcalase, a-chymotrypsin, trypsin, papain and pepsin
were tested for inhibitory activity against angiotensin-I converting enzyme(ACE).

Among proteases tested, the hydrolysates obtained from the treatment of complex
enzymes or bromelain showed relatively higher activity. ACE inhibitory activity of the
hydrolysates increased until hydrolysis of 8 hrs, and was stable by heat treatment for 20
min at 100C.

From the profiles of fractionation of the hydrolysates with Bio-gel P-2, the most active
fraction had about MW 1,450 and it’s amino acid was abundant in Asp, Glu, Lys, Leu, Val
and Ala.

ICs(amounts of inhibitors needed for 50% inhibition) of the active fraction of the
hydrolysates obtained from the treatment of complex enzyme and bromelain was 90 and
130 yg, respectively.
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Fig. 1. Production of 5% TCA soluble peptide-nitrogen

in mackerel muscle protein hydrolysates

according to hydrolysis time.

[1: 2% complex enzyme(pH 7.0, 50T, 2.18X10*
unit/g solid)

: 2% Alcalase(pH 9.0, 60T, 1.94X10* unit/g
solid)

: 2% Bromelain(pH 7.0, 43, 2 unit/mg)

: 2% @-Chymotrypsin(pH 7.0, 37C, 38 unit/
mg)

: 2% Pancrease(pH 7.0, 400)

: 2% Papain(pH 7.0, 37T, 2.1 unit/mg)

: 2% Pepsin(pH 2.0, 378, 600 unit/mg)

: 2% Trypsin(pH 70, 37C, 0.6 unit/mg)
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Table 2. Angiotensin-I  converting  enzyme(ACE)
inhibition effect according to amount of
mackerel muscle protein hydrolysates

Protein ACE inhibition ratio, %
Table 1. Angiotension-I  converting  enzyme(ACE) hydrolysates* 20 S0 1004 200y
inhibition effect of the mackerel muscle Complex enzyme-
protein hydrolysates according to hydrolysis derived 109 178 292 4Ll
time Bromelain-derived 113 343 43 562
ACE inhibition, % Alcalase-derived 43 161 223 418
Enzymes B -
05hr 8hr 16hr 24hr * Mackerel muscle protein was hydrolyzed with
Complex enzyme 203 364 471 403 proteases for 8hrs.
Pepsin 194 292 30.1 395
Bromelain 55 429 437 459 = YERSO bromelainol] o@ A sh4E-3)
Papain 154 381 202 385 =9 B¥7H G o MFel 53] F2 sow
_1
Alcalase 105 401 338 403 :EKJ' B 3;1)“ et s s Pept“iesq TRl =
Z A [e] = [e) B
a-Chymotrypsin 173 284 335 417 ) CE A —]-_% o e ‘a?ﬂ%‘i‘:}.
Tevosi FHH, 7R E 2o 9l ks oo
psin 04319 DL BL T as) 2Ystel ACE AR EL ANE A
Pancrease 129 217 20.8 317

(Table 3), B & ko] o3 ojKeu A 7} 3
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Fig. 2. Elution pattern on Bio-gel P-2 of mackerel muscle protein hydrolyzed with complex enzyme and bromelain.
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Table 5. Angiotensin-l  converting  enzyme(ACE)

inhibition effect of each fraction fractionated
from mckerel muscle protein hydrolyzed with
complex enzyme and bromelain on Bio-gel
P-2 column

ACE inhibition
ratio, %
A 0
25.3
43.1
10.1
10.3
13
0

Fractions*

Complex enzyme

OoOmEmYuOow

0

5.1
28.0
48.5
32.6
11.8
g 0

* ACE inhibition was determined with 50 @/ of
each fraction containing 20 yg of protein
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Table 6. ICso of the active fraction fractionated from
mackerel muscle protein treated with
complex enzyme and bromelain on Bio-gel
P-2

Protein hydrolysates Fractions 1Cs0( )

Complex enzyme-derived C 9%

Bromelain-derived d 130

Table 7. Amino acid composition of the most active
fractions fractionated from mackerel protein

on Bio-gel P-2
(mg/100g of the fractions)
Amino acids cv d?
Asp 3,276.0 4,566.8
Thr 1,757.3 3,049.1
Ser 760.4 1,4134
Glu 6,807.9 11,810.3
Gly 2,237.0 3,799.9
Ala 4,613.2 6,906.1
Val 3,013.7 4,7704
Cys 40.8 114.5
Met 748.9 1,379.0
Ile 2,5628.8 3,736.8
Leu 4,539.5 6,829.2
Tyr 978.7 874.0
Phe 5709 1,008.8
Lys 7,507.1 8,649.5
His 2,433.6 1,929.2
Arg 2,136.2 1,531.7
Total 21,443.7 25,938.2

D Active fraction derived from mackerel protein
treated with complex enzyme.

D Active fraction derived from mackerel protein
treated with bromelain.
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