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ABSTRACT

Angiotensin- I converting enzyme(ACE)inhibitor was isolated from beef by-products. The beef by-
product hydrolysates prepared with various proteases were tested for the inhibitory effects against ACE.
The proteases used were proteinase A from bakers yeast, protease type XIII fungal and thermolysin.
The maximum inhibitory effect was observed after hydrolysis for 12hrs(beef heart) and 24hrs(beef
spleen), respectively. After gel filtration, ICsy value was 0.37mg/ml in beef heart and 1.84mg/ml in beef
spleen. After RP-HPLC, the ICsy value of peak 1, peak 2, peak 3 and peak-4 were 0.28mg/ml, 0.26mg/
ml, 0.25mg/m¢ and 0.35mg/ml, respectively. In the results of amino acid composition of peak 1, peak 2,
peak 3 and peak 4, it was observed that peak 1 was consisted mainly of glycine and methionine, peak
2 was proline, cystine and methionine, peak 3 was proline and peak 4 was alanine, methionine and
leucine. In conclusion, beef heart hydrolysate treated with thermolysint proteinase A was shown to have
the highest inhibitory effect for 12hrs incubation at 37C.

(Key words : Angiotensin- I converting enzyme(ACE), Beef Spleen, Beef Heart, Peptide)
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Table 1. ACE inhibitory activity of enzymatic hydrolysates from beef heart at different
incubation hours at 37°C (%)
hrs
0 4 8 12 24
Enzyme
T - 54.61 64.12 56.20 46.28
A - 5.28 6.49 7.48 26.25
P - - 6.49 18.54 14.86
TA 22.20 43.30 64.40 79.45 67.60
TP 17.72 42.63 65.97 59.27 59.72
AP - - 9.28 12.41 -

- : Not Detected.

T: Thermolysin, P: Protease type XII, A : Proteinase A, AP : A +P, TP: T+P, TA: T+ A

Table 2. ACE inhibitory activity of enzymatic hydrolysates from beef spleen at different
incubation hours at 37C (%)

hrs
Treatment 0 4 8 12 24
T 4.84 26.78 34.41 - 22.14
A 10.97 25.63 20.09 25.63 30.28
P 22.17 34.06 31.52 35.79 19.56
TA 17.78 34.98 27.71 33.14 35.65
TP 0.8 28.63 29.79 - 39.12
AP 13.51 19.28 24.71 15.70 29.69

— : Not Detected.

T: Thermolysin, P: Protease type XII, A :
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Fig. 1. Sephadex G-25 gel-chromatography
of the filtrates obtained by ultrafil-
tration of beef heart (Thermolysin +
Proteinase A,12hrs)



Jang et al. ;

A& At ACE A&l &Ado
FrEdlESs gelolat AxEls E8
,000Da oJstz o33 thE gel o3k ESl
%j'& Adoltt. 1 A fEolM= 5719
fraction(F11, F36, F51, F63, F72)& A =
1 3(Fig. 1), ©l& fractionE2] ACE A3l &4
443, F72004 1Cs0%k 0.37mg/ml = ACE
Aal Dol 7P Fjkth APl A= 4719
2 fraction(F30, F55, F71, FO1)& A4 HaL
(Fig. 2), ©]& fractionE9 ACE A3 &4
=43 A3}, F300014 ICsoak 1.84mg/ml = ACE
Al el Fh e

oAb Ea AUG ABEUA FolA
Thermolysin+Proteinase AE 12717 wiFst
e hpRaEel b ACE A3 2ol 7}
3T} ultrafiltration?} gel o2& 53
_E Eoﬂ/ﬂ ACE x{oﬂ :d—/\%o] 7].z1— %Q
3 E(F72)S 7FAal, RP-HPLCE Alg-3}o]
Al e H "éxﬂﬂoi 4718 Ja5s AU
(Fig. 3). ©] 9AES L83 o5 2H7he] 48
o ACE A& 24L& SAsilch 2 23

N
N
N
i

2 o 32 iU F-lﬂi S Mo

e Hob

£ HE flo oﬁ n

Purification and Isolation for Antihypertensive Peptides

35
3 .
<4 F30
'€2.5 r
=
g 2+ Fol
g v
215
Q
< L F5s 71
T ll*\./-/\/\
0 i e e 100

- O O N O © M O KN ¥ - ©0o v
- N N O ¢ O O © N~ N~ © O

Fraction number

Fig. 2. Sephadex G-25 gel-chromatography
of the filtrates obtained by ultra-
filtration of beef spleen(Thermolysin
+Protease type XlI, 24hrs).
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Fig. 3. Reversed-phase HPLC chromatograms of peaks from gel-filtrated fractions possessing
high ACE inhibition activity of protein hydrolyzates (fractions from 72, beef heart)
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Table 3. ACE inhibitory property of each fraction obtained from RP-HPLC

Fractions peak 1 peak 2 peak 3 peak 4
ICso(mg/me) 0.28 0.26 0.25 0.35
ICso-defined as the concentration which inhibitors 50% angiotension- I converting enzyme activity.
Table 4. Amino acid composition of ACE inhibitor from HPLC(%)
peak-1 peak-2 peak-3 peak-4
Ser - - 1.907
Gly 73.979 4.169 - 2.524
His - 0.114 - 0.075
Arg 0.593 - 0.472
Thr 0.058 1.695 - 8.794
Ala 0.765 2.908 - 19.901
Pro 0.916 17.952 58.445 6.695
Cys 9.023 28.738 19.665 8.131
Tyr 0.499 0.928 19.160 1.101
Met 10.640 36.512 2.730 24.062
Lys 1.045 1.819 - 2.137
Ile 0.124 - 1.075
Leu 1.513 3.781 - 21.447
Phe 0.845 1.382 - 1.680
HPLC(AccQ-Tag Amino Acid Analysis Column) ¥} X|2}& ZFa42 7Ieidsie] 42 &3
B ARgsle] 9o BEIES oluxAl S ES dke|ojie) gelfiltration, 18|32 HPLCE
WA A peak 19141% glycine(74.0%) and  ©]-&3t] ] B AGAlet de FHERo| =]
methionine (10.6%), peak 2i= proline (18.0%), ACE A3l &4& AES Aol
cystine(28.7%), methionine (36.5%), peak 3T H37] & Aol 844 ddS =
proline(58.5%), peak 4+ alanine(19.9%), meth- &3 TS &4 A3le] 4, 8, 12, 2443 5
ionine(24.1%) and leucine (24.5%)°] & 4 ¢F 37TColA wigsIth A5 A b Ao
A% obu] s Te] ek Table 4). HheralEe] ACE A3 B4E 43 Az
AEol| A= Thermolysin®} Proteinase A EAhE
V. 2 oF 12A13F EA 23 ThpEdaEold 7HE F2
ACE A8 g3E5 HoAFAL Agelrs

Thermolysin¥} Protease &AE 24A17F E31A]

g3t 7R EolA ACE A8 axrt 7b
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