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ACE Inhibitory Materials from Raja kenojei

Hyun-Soo Lim*

Dept. of Biotechnology, Yosu National University, Yeosu 550-749, Korea

Abstract

This study was carried out to investigate the ACE inhibitory materials of Raja kenojei. Raja kenojei was seperated to
fillet and viscera, and these were extracted with hot water. Antihypertensive activity was examined by mesearing
angiotensin converting enzyme ACE inhibitory activity. ACE inhibitory activity of viscera at the concentration of 2%
for Day 0 showed the highest value by 71.0%. But ACE inhibitory activity of fillet at 2% showed by 29%, which was
lower antihypertensive activity than viscera. The protein content of viscerial hot water extracts in proximate
composition showed the highest. And also, there was a large amount of aromatic and branched aliphatic amino acids
in viscera than those in fillet. For the purification of antihypertensive material in visceral hot water extracts, it was
separated and collected by Sephadex G-25 gel chromatography. The fraction (B} of 111 to 160 showed the highest
ACE inhibitory activity by 65.1% at the concentration of 0.05%. But the other fractions (A and C) showed lower
activity than B. These results demonstrate that crude hot water extracts of viscera from Raja kenojei may be useful as
functional food ingredient with antihypertensive property.
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= 2L Fol £ A0y o= BAE A 43k, ol A
& SoletA EHH AT £ n-3 A4kl EPAS DHAR
BEE EAHATH16] £ Fo H71&Q ol EPA

(eicosapentaenoic acid)9} DHA (docosa hexaenoic acid)7}
34% 4 g5 o} 9lth. DHA %)} EPA+ LDL-cholesterol-& 7+
4A)711, HDL-cholesterol-g Z7}A1 719, 24 2 %8 23}
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HEHQ A8 TULFY RS AT A 2
AR (AFEESME) Y U212 angiotensin converting
enzyme (ACE)S o8 F5 9] D2 g JA ==,
£3] casein[12]3} 244 T A Q] zeinf14]9] Jt4EaE
2 B3t Z(X)9] polyphenol 4%, 783t #4[13], 2
B9 2 AF(FEB S 2 FAEY 7R Eo] ACE A3
&S vt EuH 3 ot E3 o ST Al Ao
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B A9 B2 Zo|(Raja kenojei) & WE HH A2 A
A2 Wste] AAHFE F FO|EHUS £EEE F 4,
5

AAG & 10T FEE 60-90%2 BA5A 10
o It &E AFIEA ZE ] we} JMAR G JF S
AAdste 5523 3 52 732 7)(Freeze dry system/
Freezone 4.5, Labconco Co, England)el X $2 Az3 A
S AEE AMESIAY. 3o iR © HFE et &
7 44718 23X 2234 A& 1gF 30 mLY F
F4E Y3 3087 100C 2 33 {HE F53 48 o713
(Whatman No.2)& o731, o748 A& oA 52 A=z
&ta] Fof MR 2 A d-FEER sA

ACE (Angiotensin Converting Enzyme) Mg &3

Fu8et avte ZuA4 18] 9AE2Q ACE (An-
giotensin Converting Enzyme, peptidyldipeptide hydrolase,
EC 34151)9 AsjgAez =A3t9eH, Cushmand}
Cheung®] WH[7]& W¥ st SA k¢t ACE 0.38 mg2
300 mM Sodium chloride® %383+ 50 mM HEPES HCl
Buffer (pH 8.3) 3 mLoll &3]A17 21, 7]4<] Hippuryl-
His-Leu (HHL)& 300 mM Sodium chlorideE X §3 50
mM HEPES HCI Buffer (pH 8.3)¢)] &3} A 0.3%<] HHL
N1A&A S HET Fol 4 B8 EFFEE AEE
0.5%, 1%, 2% 2 A|Z3}e] A& 50 pLel 0.3% HHL 714 &
o 200 pL& H71ste] 37Col A 1027 preincubation A]Z]
t}. gt ACESY 50 pLA7}Hh & 37T oA 158 whe
A Zith ¥hgo] U™ 1M HCl 250 L& #718le] uhe&
A A7) 2 ethyl acetate 2,000 pLE 713t 6027+ 73381A
shakegt t}& 3000 rpmof A 287t AR AlA FAH
1 mLg ok o] 4AAE 140TAM 1087 A= £ 3
A SR 3mlg 78 88A1A 228 nmel M FREE F
3k 3 A4+ (Inhibitory ratio (%) = C-S/C-S" X 100)¢]] w}
2 ACE A8) 8¢ JEiSinh. ¢tel 20]4 Sk Sampled]
&3 xo|x, C& Control (sample A FHFE Y F)
o] §HE0|5, S Sample hZF(HCIO) ©lah wg HA
T ELE YL )Y FEEE Y Zolth
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Aste] T2 e dBFY TN H 7t R &
FFEES AFstd 1 Az F 1 19 3F e
TEoE stHoH[2], U9 A HFS DNSH[8] 23}
$43E AFadd F, ANEE 001 g/mLE ZA 3},
A E 19 DNS A)|¢F 3 mLE B2 E= EoAM 527 £49
1, 528 B 43 F 550 nmo| A =] A4 3o}
9 skl n g sl E standard curve 2 A9 B
E=E $tetod, edWd Ak Biureti o] o A3t
coNAS FFsH

a3E Uetlie 49 gyl 4
T %7 st YAEA)(EA1110, CE Instruments,
ltaly) & AMg-3te] EAetHct. Y484 7= pure copper

W3- #oll GC columes}t TCD(thermal conduc-
tive detector)E A} % Y. 32z = 1000C, Oven &
£ 60Tl o]F4E helium gasE AME-351 .o, flow
ratee 120 mL/mmOIQiE}.

reagent ninhydrme, analytlc time2 3 hr/L sample,
injection volume®- 20 pL2 ofu|x=2F 2}FHE 4 7] (Bio-
chrom 20, Pharmacia Biotech, England)2 A4:-3}3E ¢

#7998 2HH

Sephadex G-25 column chromatographyoil 2|st
dngety 229 =2 ¥ HE 24

Sephadex G-25 (MWCO : 5kD) 100 g& 10n] 39
buffer (50 mM-sodium phosphate, 0.1 M sodium chloride,
pH 7.0)) ¥31, o] water bath (99°C)o] A 7HEH g0z
EE0] FEA ML Y FHE T FE3] AHA
column (2.5x100 cm)oll ZAst ATt A= syringe filter
0.2 im)Z o7}t Sephadex G-25 column (1.25x100 cm)
of F#3t3 buffer (50 mM-sodium phosphate, 0.1M
sodium chloride, pH 7.0)2 04 mL/min9 &x & £%3}
o 108 7tH0 2 4 mLA 288 Fo} 280 nmoj| A} =48}
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729 2F 0, 4, 8 10dA] Z+z+ 10.0%, 9.0%, 13.0%,
120%2 Yebth bt Fo] MR 44 2289 ACE
A Zahe AR 2% drke) A% wE 04A A 29.0% 2
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65.0%, 37.0%, 42.0%9] A3 &35 YehNSith A8 1% I
7o) A% @ 0YAo) 30.0%E A E 2% Hrbe] 749}
A Mg 5 ACE A AAE YErlTh HE 4, 8,10
A#) o) 2+ 2 15.0%, 10.0%, 8.0% A EH}E YeERHATH
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Fig. 1. ACE inhibitory activity of fillet and viscera from
Raja  kenojei according to various fermentation
period.
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Table 1. The proximate composition of visceral hot water
extracts from Raja kenojei

Composition name Content (%)
Moisture 14.67£0.21*
Protein 58.70£0.10
Reducing sugar 1.03£0.06

*Mean *standard deviation.

Table 2. The composition of chemical element of visceral
hot water extracts from Raja kenojei

Elementary name Content (%)
Nitrogen 7.76+0.20*
Carbon 40.87+0.06
Hydrogen 8.10%0.02
Sulfate 0.50+0.01
Oxygen 27.90+0.02

*Mean + standard deviation.

Table 3. The free amino acid contents of viscera hot water
extracts from Raja kenojei

] ) Content (mg%)

Name of free amino acid - -

Fillet Viscera
a-Aminoadific acid 6.2 0
Valine 209.7 4359
Isoleucine 144.3 335.1
DL-Allocystathion 199 32.3
Glycine 229.1 288.9
Tyrosine 277.5 798.4
Hydroxylysine 137.1 151.4
Methionine 118.2 238.2
Glutamic acid 350.3 699.8
Alanine 5447 627.9
Hydroproline 131 15.6
phenylalanine 1903 552.8
Leucine 2998 736.3
Threonine 94.7 188.2
Lysine 403.3 612.0
Ornitine 168.9 158.9
Argine 50.4 4387
Serine 449 270.0
Taurine 1167.6 1108.6
Histidine 46.8 126.2
Phosposerine 379 1331
3-Methylhistidine 38.6 107.7
Aspartic acid 775 328.9
Total 4670.8 8384.9
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4 22 &g
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oz ARy 93l Fig. 20] ehd Sephadex G-25
column chromatographyel] <3 3&-< Hajdle] &
=9 ACE Agll a3 5 7154 & 495Ut} oF g
A(60~110), B(111~160), C(161~210)s] ACE 43} &}
Fig. 33} 2tk £8E AdAE 1% 52 Wty R
CE 0.05% #7713k 7oA 56.9% 2 =& ACE A3 gi
ettt o8l £8E B E 57} 005 0.1, 02%
AA Ztzt 65.1, 64.1, 67.8% 2 LIEItow, BIAE = 717
%2 ACE Asj 35 et At o)) AZ wFo
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Fig. 2. Elution profile of Sephadex G-25 (5kD) gel filtration
(2.5X100cm) of visceral hot water extracts from
Raja kenojei.
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Fig. 3. ACE inhibitory activity of visceral hot water ex-
tracts fraction by Sephadex G-25 (5kD) gel filtration
from Raja kenojei.
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