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

2. Characteristics of Angiotensin-I Converting Enzyme Inhibitors of
Fish Sauce Prepared from Sardine, Sardinops melanosticta
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Fish sauces prepared from sardine, Sardinops melanosticta were tested for inhibitory
activity against angiotensin-I converting enzyme(ACE). Three kinds of fish sauces were
prepared from scrap(S), meat(M) and round(R) of sardine, respectively. ACE inhibitory
activity of sardine sauce S and R decreased with the elapse of fermentation period,
whereas that of sardine sauce M increased to 30 days and thereafter decreased. ACE
inhibitory activity of sardine sauce M fermented with koji was higher than that without
koji. And occurrence of 5% TCA soluble peptide-nitrogen was similar to tendancy of the
ACE inhibitory activity. The ACE inhibitory activity increased with an increment of
amounts added and was stable at heat treatment in boiling water bath for Shrs. ICs
(Amounts of inhibitors need for 50% inhibition) of the sardine sauce S, M and R
fermented with(without) koji during 90 days was 125 (140 ug), 200 ug(100 yg) and 125
ug(135 ug), respectively. From the profiles of fractionation of the sardine sauce R
fermented without koji for 90 days, the molecular weight of most active fraction was about
1,400 and the amino acids of Glu, Ala, Leu and Lys were found in abundance.
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Table 1. Changes of pH, 5% TCA soluble peptide-N and angiotensin-I converting enzyme inhibitory activity of
sardine sauces according to fermentation
Sardine Fermentation, days
sauces” 0 30 60 90
S 6.19(6.0D)%  559(5.53) 5.81(5.38) 6.42(5.51) 7.69(5.71)
pH M 5.80(5.77) 561(5.37) 6.12(5.14) 7.22(5.73) 8.28(7.01)
R 5.92(5.83) 5.58(5.53) 5.87(5.10) 6.47(5.27) 7.69(5.71)
) S 1.60(1.39) 1.18(1.20) 0.85(0.89) 0.42(0.70) 0.33(0.40)
Peptide-N
Cmg/ml) M 1.20€0.80) 1.62(1.82) 1.60(2.07) 1.17(1.96) 0.72(1.36)
mg/m
R 1.61(1.46) 1.72(1.85) 1.16(1.32) 0.71(1.05) 0.57(0.87)
S 29.8(26.4) 22.3(16.9) 17.4(13.1) 17.9(10.8) 94( 9.8)
ACE
o M 14.8(18.4) 25.4(23.5) 17.5(35.0) 2.7(23.1) 1.2(14.1)
inhibition( % )©
R 29.9(29.4) 25.8(25.9) 18.2(28.6) 13.7(16.1) 13.6(13.1)

9 Sardine sauce S, M and R were prepared from scrap, muscle and round of sardine, respectively.

Y Sardine sauce was fermented with koji.

9 ACE inhibition was determined with 50 g/ of each fraction containing 20 ug of protein.
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Table 2. Angiotensin-l converting enzyme(ACE)
inhi-bition effect according to amount of
sardine sauces fermented for 90 days
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%9 Angiotensin-l AEEA AefAY 54
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Table 3. Effect of heating on angiotensin-I converting
enzyme(ACE) inhibition of sardine sauces
fermented for 60 days

Sardine ACE inhibition ratio(% ) Sardine ACE inhibition(% )

sauce® 20 yg 50 ug 100 pg sauce? Ohy 1hr 3hr Shr
S 94( 98)»  21.9(27.0) 42.1(439) S 94( 98)» 84( 68 101087 95(11.3)
M 1.2(14.1) 17.3(28.1) 27.6(50.9) M 120141 163(159) 17.1(136) 14.2(159)
R 136(13.1) 255(27.3) 36.3(42.6) R 136(13.1D) 167(147) 17.1(162) 174(117)

? Sardine sauce S, M and R were prepared from
scrap, muscle and round of sardine, respecti-
vely.

» Sardine sauce was fermented with koji.

9 Sardine sauce S, M and R were prepared from
scrap, muscle and round of sardine, respecti-
vely.

® Sardine sauce was fermented with koji.

9 ACE inhibition was determined with 50 @ of
each fraction containing 20 yg of protein.

Table 4. Changes of L, a, b and AE value in sardine sauces according to fermentation

Sardine Fermentation, days
sauce® 0 10 30 60 90
L 25.1(25.6)» 28.9(30.7) 24.5(22.3) 22.8(20.3) 21.9(18.8)
S a 0.4( 4.2) 1.6( 1.3) 14 0. 4.0( 34) 2.6( 3.8)
b 52( 54) 10.2( 8.4) 9.3( 9.3) 7.7( 8.1 9.4( 8.9)
AE 66.8(66.1) 63.2(61.1) 67.4(69.5) 69.0(71.6) 70.0(73.D
L 32.4(35.9) 30.4(41.7) 29.2(30.7) 28.0(27.3) 22.7(194)
M a 04( 0.9 0.2( 0.1 02( 0.1 0.9( 0.4) 14( 0.3)
b 8.9(10.0) 10.9(14.1) 11.7(11.6) 11.1(12.1) 10.5( 9.6)
AE 59.5(56.2) 61.7(51.2) 63.1(61.5) 64.0(65.0) 69.3(72.6)
29.6(28.6) 30.3(314) 23.7(29.5) 21.2(25.5) 14.7(23.8)
R a 59( 5.0) 2.0( 0.3) 2.0 1.0) 4.1( 35) 1.0( 3.8)
b 8.6( 85) 9.8(11.2) 9.6(11.5) 10.1(11.9) 8.1(10.7)
AE 62.6(634) 61.7(60.8) 68.3(62.6) 70.8(66.7) 77.0(68.4)
? Sardine sauce S, M and R were prepared from scrap, muscle and round of sardine, respectively.

Y Sardine sauce was fermented with Kkoji.
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7FAE peptides 7hgol Wt ¢tAgs o
& H o, Suzuki ef al. (1983) %= 2 E £9 ACE A
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543 dEo ZHEE F7se Acg vehy
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v a75H= AaAle )& dgAsFgol A
o &3 A U= bradykinin® H wdte] B Ay
(Table 5), LA H7}F9 A%E A9 w4
BE¥S Udeliday S Aee Z2oA HAF
ANA 4 £2 ACE AH3N2&& ehhde) =&
bradykinin® ®lilste] & o thi w2 AP vt
et Al AF"Ee AEoete #FAA
B o 2§48 dAEt

ACE Mall g4 =59 2% 3 ojg|xt =4
o] AoA Aoyl AN HAd uE
ACE Adlsol 3 Aoz Yeht ol& AxE
B} FAHoz A4HE] £1319 Bio-gel P-29
& gel ATHE HAstn ¥ElE 7 RS
ACE Adlisol dste] 4B ged, 4 9044

& EREE

Table 5. 1Cso of sardine sauces fermented for 90
days
Compounds® ICso(ug)
S 125(140)¥
Sardine sauce M >200(100)
R 125(135)
Bradykinin 74

¥ Sardine sauce S, M and R were prepared from
scrap, muscle and round of sardine, respecti-
vely.

® Sardine sauce was fermented with koji.

9] Aolg o149 gel Ao WE 280nmoi A 9
T 9 2 o9 Lowry'dol 93 g gako)
+ Fig. 13 2t} o] W &g 7z gege
ACE A3 a#4E 4HE AH= Table 63} 20} 1
A% gE CY E97F 7HE $48 Aoz Jey
o, 302 E, Fol <otk o] o o]E9 &
ZEFE  #FAF peptide 3HEEQl bacitracin(MW
1,42271) 2 streptomycin sulfate(MW 1457.4)2
A3 A7} fraction number 40 24 HFE
F=E Uetdo] ACE Ao 2 I8 CY &
= 140050} 7 & o2 YEhyi)
ACE A& z-go] 3 Aoz et g
& CH ol 24 & 4HE A Table 79
2tk 1 A Gly, Ala, Lys ¥ Leud} &3o] B
Ao 2 e

H ool
ro rlo o

15 06
? ‘E’ Ba : Bacitracin
i i -& St Streptomycin sulfate -
e o [
£ i
g0 +o4 E
& <
- o))
Pt =
g 0.5 Jo2 E“
8 2
o e
8 a
L0
< 10

o

Fraction No.

Fig. 1.

Elution pattern on Bio-gel P-2 of sardine sauce fermented without koji for 90 days.
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Table 6. Angiotensin-I converting enzyme inhibitory
activity of each fraction fractionated from
sardine R® sauce fermented for 90 days on
Bio-gel P-2 column

Fractions® ACE inhibition ratio( %)
Part C 35.2
Part D 12.6
Part E 18.1
Part F 20.7

? Sardine sauce R was prepared from round of
sardine without koji and heated on bioling
water bath for 5 hrs after fermentation.

» ACE inhibition was determined with 50 @/ of
each fraction containg 20 yg of protein.

Table 7. Amino acid compasition of active fraction on

Bio-gel P-2 (% to total amino acid)

2. Aoly R

Amino acids Active fraction(Part C)

Asp 1.8
Thr 0.1
Ser 0.1
Glu 19.3
Gly 5.0
Ala 16.8
Val 84
Cys 82
Met 0.8
Ile 6.9
Leu 10.9
Tyr 0.1
Phe 0.1
Lys 151
His 0.1
Arg 0.1
Pro 6.2
Total 100.0

Sardine sauce without koji was fermented for 90
days and then, heated in boiling water bath for
5 hrs.

ol el ATz ujFo] Foja] ojxtFe] ACE A
A gol= A7tAslES B B} EuHEe
&stg o] odte] WPEHE ZHF peptide’t T
& Aoz A7y o2 d ACE A 2E&LS pep-
tide &¥FR= I F9 peptided FF F, oyl
=] wideEA 2 3 Aoy TR T wel A
2 YUE Feg FAHHM o] peptided FA Z
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