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Abstract

Inhibitory compounds of angiotensin converting enzyme (ACE) were separated from Doenjang (traditional
Korean fermented soybean paste). Water extracts from Doenjang which showed ACE inhibitory activity were
separated with gel permeation chromatography (GPC), in which two fractions with high ACE inhibitory
activities were obtained. The first fraction from GPC was further isolated by semi-preparative reverse phase
preparative-HPLC (high performance liquid chromatography) and 2-dimensional electrophoresis/thin layer
chromatography (TLC). The purified spot had molecular weight of 759 daltons and ninhydrin-positive non-
peptide. The second fraction from GPC was also further isolated by semi-preparative reverse phase HPLC
and NH,-column HPLC. One fraction with high ACE inhibitory activity was purified and characterized.
Molecular weight of this fraction by LC-MS was 272.34 daltons. The active fraction was identified as Arg-

Pro with ACE IC,, of 92 uM.
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4-3}9]t}. Preparative HPLC ¥ liquid chromatography-
mass spectrometer (LC-MS)ell A3} 4vj= HPLC
Tue AHESlsdth ACE Al &4 344 AR
ACE¢} 713 Hippuryl-His-Leu (Hip-His-Leu)2- Sigma
AKSt. Louis, MO, USA)ellA] alste] Abg-shsic).
Gel permeation chromatography ] resin® 3= Sephadex
G-25 (Pharmacia, Uppsala, Sweden)& A}8-3}9it).

ACE Mailgd &3

ACE A 8|24 232 Cushman} Cheung®2] u}y
o] F3te] AAEkgct A2 NaCl 0.3 M 33
0.1 M sodium borate buffer (pH 8.3)¢l] =21 )& Hip-
His-Leu (2.14 mg/mL) 200 pLel ACE 3 £ 75
uL-g& A7}t F, 37°Col| 4] 58-7} preincubationA] Z} T}
0471011 ZFrol %<9l ACE & 44(0.2 U/mL) 20

LE 7}3tod }A] 37°CollA] 30%-7F wH-A1%] ¥ 1 N
HCl 250 uLE H71sled whg-& A A Fch ohA] o
7]°ll ethylacetate 2 mLE 7}3}e] 1527F @bk ¥,
1,000 x gollA] 587 fA#-2] XA A4 | mLE 3
stdch o] A H-E 120°CollA] 30%-7F 7ldsle] ¢t
A3 Az ¥ 255 1 mLE 7lete] $84)7] o}
5 228 nmellA FH=E F45td ACE Hal§S o}
b xiet.
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A 500 g& g9 500 mLo] =9l F 95°CellA
207} #<l &, Blender (Osterizer, Thomas Scientific,
Mexico)Z A2 THIRF ¥ & 1 LE #Hr)slgich
o] -8-4-& pH 4.52 =A% F, 10,000 gol| 4] 3087+
AR E2l ke At Hslgirt. o] 242 Whatman
No. 1 (Whatman Laboratory Division, Maidstone, U. K.)
o] A 2 o] 73t ch-g- v}4] Whatman No. 428 )] o3}
stodet. of ofHe] W xg ¥k 8 g& 20 mLe)
0.1 M acetic acid buffere =¢d 0.1 M acetic acid
buffer2 ¥ 3% Sephadex G-25 (50950 mm)ol]
loading3ldvh. & u¥E4-& Fesr] ¢43ted 0.1

M acetic acid bufferg- 90 mL/h %22 £&3}qic).

Gel permeation chromatographyoilA 2] eHE 2| 2a|
Gel permeation chromatography (GPC)el|A] #=]%
FHE EH4A%xE A 8E preparative HPLCE ¥
2]3}9dt}. Reverse phase column (Vydac C, 218TP
510; 10X 250 mm, Hesperia CA, USAYE- o] &3lo] B
23l en, gre] -8 1.5 mL/min X8 Sg-of
(0.1% tirfluoroacetic acid; TFA)S 5272} E8j& olg
404 E<) acetonitrile FEE 60%7}A] AbgA| 2,
FAAZR ARG mg/mL) 500 uL& F9lsted,
ACE A 3] AJ5-2] 7&2 UV detectord- A3} 220
nmol}A] Al A|3}eic). HPDC°1W ey #£8$& TLC
plate§- ©]-8-8F 2-dimensional electrophoresis/TLCE ¢}
Al A E-elskgde) Felgl B8-S 50 mM ammonia 40
ubell o] 3 pLE TLC plate (Silica gel 60, 10x 10
cm, Merck Co., Darmstadt, Germany)2] 3}utoll 4] 1
cm¥E &= Fobd] spottingsheit). Plates] - ofZo
platinum wireE Whatman No. 12] of s}x| &2 7}%c}.
o 7]l pyridine $+&-8-(pH 6.5, 0.5% acetic acid}S
H713ted plated 241 ¥, 375 VellA] 108 Ft #7)
°dE3lgich. Plated =8l ¥ TLC chamberoﬂ/ﬂ kg
2-ol(n-butanol : acetic acid: water=3:1:1)2.2 H)g
% 0.02% ninhydrin-acetone -£-9§. ¢ & #FA XA}, 7}
spotE o] 100 uL®] 50 mM ammonia g T 3%
g g dAEeEEe] AL FE AR F 400
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Akl B4 12T AEE 01% TFA 5890
£33} (30 mg/mL) 500 pLE injection 3}¢]o.w
ACE A&} 42| 7]&-2 UV detectorg- AHg-&}od 220
nmef|A] A A3ldct. ACE Aaf ZAdo] & 28&
NH; column (Capcellpak, 10x 250 mm, Shiseido, Tokyo,
Japanyitoll 2] A E-&sledct vl 70% acetonitrile-2-
*F%-a’}‘ii-—“% 15 mL/min®] f-4r02 Zo Belsly
o} 71E2 UV detectord AR2-3kod 220 nmeol]d] &7
seich
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FAEFe] &3] L LC-electrospray mass spectrometer
(Platform II, Micromass, Manchester, U.K)& ©]-8-3}o]
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0.2% formic acid €9 (& acetonitrile=1: 1)e]] =¢]
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Peptide®] sequencing-2- Procise TM (Perkin Elmer,
Protein Sequencing System, Foster, CA, USA)ol| 23}
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Fig. 1. Gel permeation column (GPC) chromatography of
Doenjang extract on Sephadex G-25 (95X 5 cm). Elution
solvent, 0.1% acetic acid was eluted with 1.5 mL/min.
The volume of each fraction was 10 mL. The active
fractions designated by 1 and 2 were collected for further
separation.
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Fig. 2. Reverse phase HPLC purification of ACE in-
hibitors of angiotensin I converting enzyme (ACE) for
the active fraction 1 from GPC in Fig. 1 using Vydac
C;s column. Dotted line is the percentage of acetonitrile
containing 0.1% TFA for the gradient elution with water
and acetonitrile,
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23t AQRelE Axslgd o) Beirt 7l REA =3
watch o] 242 HPLCA|A #2)7} oigicky %
ate], Azl bl TLCe} 27jd5He 4
gt ubhHal 2-dimensional electrophoresis/TLC  (first
dimension, electrophoresis; second dimension, TLC)e|
43 #elslstl. Gel permeation chromatographyol)
s 533 A 3 E-S 5 mg/mL (ninhydrinol] 2]3}
olul Al Ak A3} olvjAto R 1 mg/mLe ¥E)
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o5k}, 84 BEE 84 H3sle] FRAAxEg
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Fig. 3. Two-dimensional separation (lst, electrophoresis;
2nd, TLC) of the active fraction from HPLC on the Silica
Gel plate (Fig. 2). Electrophoresis was performed in 0.5%
acetic acid pyridine buffer (pH 6.5) and developed with
n-butanol : acetic acid : water (3:1:1). Arrowed spot is
the active fraction.
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Fig. 4. HPLC purification of the ACE inhibitors for
the fraction 2 from the GPC in Fig. 1. The legends
were the same in Fig. 2.
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Fig. 5. Purification of fraction 2 from Fig. 4 by HPLC.
Acetonitrile in water (70%) was loaded on a NH; column
(Shiseido, 10X 250mm) and eluted with 1.5 mL/min in the
same solvent.
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Fig. 6. Electrospray mass spectrum of the fraction 3
collected from the NH,-column HPLC (Fig. 4).
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