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Peptide Inhibitors for Angiotensin I Converting Enzyme from Corn Gluten Digests. Oh, Kwang-Seok,
Dong-Gun Lee, Jeong-Un Hong and Ha-Chin Sung*. Graduate School of Biotechnology, Korea University,
Seoul, 136-701, Korea - The angiotensin I converting enzyme (ACE) has an important role in the maintenance of
blood pressure. The ACE inhibitory activities of foods have recently been studied. We tried to isolate ACE inhibi-
tory peptides from the Flavourzyme (FZ), Pescalase (PE), and Thermolysine (TH) protease digests of com gluten,
which was restricted to the use the source of food for digestion problem. The FZ, PE, TH/PE protease hydrolyzed
corn gluten and the inhibitory activities of the hydrolyzates for ACE were measured. Major fractions were isolated
from the digests using ODS chromatography after treating with ethanol in step gradient. The ACE inhibitors were
further purified by Bio-Gel P-2 column and reverse phase HPLC. Five inhibitory peptides were isolated. Their
amino acids were sequenced as LPF (ICso = 40 pM), GPP (ICso = 17.6 uM), PNPY (ICs0 = 30.7 uM), SPPPFYL

(ICso = 63 uM), and SQPP (ICsg = 17.2 pM).
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Fig. 1. Wet miling process of corn starch.
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9] Flavourzymes o]&3}e] 7lpEaisladv;. 4= el
T F 1%E H7MHL ¥H271-2 pH 7.0, 50°Cell
Al 48A17F F]t 71l AlFIHA] uEE-Al Zhell ohE ACE
A& EHE SAzAH.

Pescalase, Thermolysine/Pescalase0l| 2|8} 7}+-E35
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Fig. 2. Chromatogram of Corn gluten FZ (A), PE (B), TH/PE
(C) hydrolyzate on ODS column. The column (1.5x20 cm) was
eluted with 10, 20, 30, 40, 50% ethanol at 3 ml/hr; 1 ml fractions
were collected (- O~ Agonm; indicated elution profile, - @-; indi-
cated inhibition activity profile).
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Fig. 3. Chromatogram of factions [FZ-6 (A), PE-7, -8, -11 (B), TH/PE-2 (C)] from ODS column chromatography on Bio-Gel P-2 col-

umn. The column (1.2x100 cm) was eluted with 10% ethanol at 4 ml/hr; 1 mi factions were collected (-O- Ajggnm; indicated elution pro-

file, -@-; indicated inhibition activity profile).
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Fig. 4. Chromatogram of factions [FZ-6 (A), PE-7, -8, -11 (B),
TH/PE-2 (C)] from Bio-Gel P-2 column by RP-HPLC (Nova-
pak C18). The column was eluted with 10-80% acetonitril at 1 mls
min.

A gETEE §28te, A, 40, 17.6, 30.7, 63 12

3 17.2pM x| ACE 4 A EAE Hol: peaksS
A (Fig. 4).
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Table 1. Purification of ACE inhibitory peptides from Corn

gluten. Unit (ug/ml)
. . PE
Purification FZ (VD) TH/PE
step vII VIII XI (ID
Digestof 346000 300,000 300,000 300,000 300,000
corn gluten
®0ODS 2,700 8,500 7,100 3,700 7,500
"Bio-Gel P-2 270 430 375 450 238
bRP-HPLC 67 86 228 356 11

#The total protein concentration was determined by dry weight.
®The peptide concentration was determined by a Lowry Assay using
bovine serum albumin as the standard.

Table 2. ACE inhibitory activities of peptides isolated.

peptide Sequence? ICso (M)
FZ-VI LPF 40
PE-VII GPP 17.6
PE-VIII PNPY 30.7
PE-XI SPPPFYL 63
TH/PE-II SQPP 17.2

*Amino acid sequences are presented form amino terminal (left) to
carboxyl terminal (right). All amino acids are in the L-configura-
tion.

ACE #4 X3l HEl0I=9] ofojcdt MY HH

HPLCo| A -2 57]2] peakE Milligen 6600 7171 & o]
B8le] Zzpe] ofulxeAl Mg ZAT A3}, LPF(ICs =40
M), GPP(ICso=17.6 uM), PNPY(ICso=30.7 uM), SPPPEYL
(ICso=63 uM), and SQPP (ICso=17.2 uM)Z ) HH(Table
1, 2).
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59 Mo} AX)gTH15]. 3}, FFHeE CU ol
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A otmlAte g A} 9ot o] 72 C-adell benzene
ring®] Y} branched-chain®] o}v] Al zki= selo] =7}
competitive inhibitor2A] ACE®Y binding=+= 7F4 A &gt
Seto] Eekal FAME Cheung 59 B3re} F-3kwj= A9}
o]t}3]. ATFFAl, YN 2E Tri-, tetra peptideE 7}
T3 Bl il Aol Ae] kAl e] Holuar, 4ol
M= QA FeoE Dok oA U =31, 5831 Slelo]
9] o2 22 molar activitys ZHe BAlFFo] 2 sElo]
20| ofuohi= ¥ Mo 1 wbE F2Rg-e] 9§ o] Hef
QFAJ}. Tri-, tetra peptidet= FEAH 22 ofu]icAl Ao
Z3te] 27| dfeoll zkdAe] W wE = B4 &
AR g H = g AFaAedAe] HAe] Leldt 7
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o2 AR w3, AF A2 o84 AEA A
% Flaze) 59 7FE Sl = dAal] wEol A4 A
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Pescalase, 22} 321 Thermolysine/Pescalase 5- 22 7|4~5-3]]
sle] 2 7l BAlEE2H5E ACE 84 A& Helo| =5
i 22 Aoz B, AABsIE 10% o2 9
3315l ODS chromatographys ©|-8 T BRI E8 g1
Bio-Gel P-2 column¥} reverse phase HPLCE E3] 571 ¢
ACE 3| slele] =5 2], AAsIw. 2 opujxAl A4
& LPF(ICsp=40 uM), GPP(ICso=17.6 uM), PNPY(ICs
~30.7uM), SPPPFYL(ICso=63 uM), and SQPP(ICso=
172 uM)E g3ixich. o] Slefe] =52 A5 A] 7l
8] Fdol] W33l Aol A o] FHolutal, el A
= A F5E A2 AEEe] A AR Ao &
Bl Hrsle] o]gattd 1 84 ZIHEH.
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