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Fig.1. RA-A system for the regulation of blood "

pressure.
RA-A system(renin angiotensin-aldosterone sys-
tem) regulated the blood pressure. Angioternsin I
was released angiotensinogen from liver by renin
from kidney. Angiotensin I does not have the ac-
tivity of hypertensive effects. Angiotensin I is
converted to angiotensin II by angiotensin con-
verting enzyme(ACE). Angiotensin 11 which is
called hypertensive horrmone has some hyper-
tensive effects, vasocontraction and secretion of
aldosterone.
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Reaction mixture
| 500! of 7 mM Hippuryl-Histidyl-Leucine in Borate butfer (pH 8.3}

| 400! of 2.0 M NaCl

L 40 11| of Distilled Water
l—— 30 11 of Sample (Inhibitor)
|—— 30 1 of ACE (153.6 mU/ml)

lncJ.::ated at 37°C for 30 min

e 500 21 0f 1 N HCI

l— 3,000 121 of Ethyi Acetate
oent‘n'fuged for 15 min at 3,000 rpm

2ml lof upper layer was put into another tube
dried for 120 min at 60°C in vacuo

}——1 ml of Distilied Water

v
vortexed for 15 sec

\
measured absorbance at 228 nm

Fig.2. Assay method of ACE inhibitory activity.
ACE inhibitory activity was assayed b %y the modi-
fied method of Cushman and Cheung ™ . The in-
hibitory activity was calculated by the following
formulas; Residual activity(%)=(sample-blank)
/ (control-blank)x100, inhibitory activity(%)=
100-residual activity. 1 unit of ACE activity is
dfined as the amount catalyzing the formation of 1
umol of hippuric acid from Hip-his-leu in 1 min at
37C.
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Fig.3. Reaction fromula of ACE. His- “‘-"

ACE hydrolyze phe-his bond of anglotensm [ in
vivo. But synthetic substrate, hip-his-leu, was usu-
ally used for assay of ACE activity in vitro. ACE
hydrolyze gly-his bond and releases hippuric acid.
The quantity of hipuric acid was determined the
measurement o absorbance at 220 nm.
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Sample
Lyophilyzed
Dried Powder

— extracted with 100% EtOH or 80% EtOH
[centrifuged at 10,000 rpm for 1 hr.

Ppt. Sup.

dried in vacuo.
dissolved in water

sample extract; E-100, E-80
Fig.4. Preparation of crude extract from various
plamts.

All of plants and vegetables ware washed briefly
with water, lyophilyzed and powdered. Dried
powder was homogenized and extracted with 10
volumes of 80% ethanol or 100% ethanol for over-
night. The crude extracts was obtained by cen-
trifugation.
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Table I . ACE inhibitory activity of extracts from various vegetables.
Sample preparation and ACE inhibitory activity were described in the methods. E-80 and E-100 indi-
cates the extraction with 80% and 100% ethanol, respectively.

ACE Inhibitory activity ACE inhlbitory-activity
sample parts - sample parts
E-80 E-100 E-80 E-100

Moloheiya leaf + - Sweet potato  leaf + +

stem - - vine - -
Ashitaba leaf + - Chayote leaf + -

stem - - stem + -
Cresson leaf + + flesh + -

stem + - Carrot root - -
Mugwort leaf + Spinach leaf - -

Pakchoi leaf + -

Leattuce leaf

Garland.Chr. leaf - -
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ESpoFCHWERBRO ARV TIR, 45T
ODHWEDBEAEDETH>IFHr D, §ETLRER
ZYETH ZAREESE S SBRBBVICEEKY b1 D
Fithsb i, ACEHEREMZRIYEOREAL
2, 80%x %/ —whooMthhTc, 100%xT 5/ —
Ml RRES B W Eh S, ThHDACEHRE
i, 80% T ¥/ —TidiiBEh 345, 100%T 8/ —
NVTIRMBEINZVWEHEINSE, 2595, EPE
3D DEICHB100% Ty / — v THEShB3ACEHE
Y, CoEdS bE IE D FIYE TH 3TN
BRBEIN 5,

FEHOIE, SRISIKANSAZIVAVALEYET~
TWEHETH 5. AP I L 27 o - vORIE

i, T - BRI & DA BB IR S B &
EbhTsbn, £/, BHEMNCOEETF3EEbNT
W3, Thoik, THVIERTEESEREZHCEM
EWVWSH T LT3, SEO LS KMEAGRFOL =
veT v o F v vREMET AWMESTHICMAT
EFhTVWBET 3L, BREBNTTFHDIRSRAZ
h3TLicis, bLIAEREOSMERFICBVTE
BERBEVICLIBROULETHIPBZOTFRIZTES
FUEDOBAFES LIWbDTH B, B PPH>VLTD
R REROFKERRSS & LT G OHBRUA I, Hic—
HHHIAAT, WA LERIINT 2 TR OEESM
AONBIENEETHS ). BIIRROYDBALTK
BRHRTHY, ZTOIHBET 3T OMRSER - 2l
EBTHAHEBTRIEH, FhoOHEEMNLTHREH
PHSN3BILKES, 2D, VWALARESHRSHE
EEh, ZOEABHALHICEEIEICLY, H5ED
AD CBEBOEMENREENZBAGEL, i
AEFICRVTRYRES>HOBROMHAEDEBEICA

(62)



BEtho ACE HEWEICEIT 205

D, LVEETEESHRENPRNSIELIHFTE 3.
£FED

40, MEASERA-ARICEBIT 3 ACEEFREE
BT 5RHEFHN .

ACEMEREMHR, 100% x5/ —vTRHEHELT,
80% T ¥ / — VihHES I RIS v,

2V, FYe, I3EF, FUXUYAL, Tu~d
¥, 7TVINRERACEHERELFL, BohA%
3, IKALA, E—<vBEIE,L- T,
BRICBELTVR ORI SFEESRHIE SR,
BEOHFEBIEVIOEHES L.
ACEMEEMAE T2 b0DhT, B, BREDHE
FElRR OIS - .
AERICEEL, KRAVE, BREE KBS, HE
B SIS BT B, 7, KPER, RERIIHE
BOBYEZETETEN DTHD, ZoHED—IR
2, HEAXBRBFSICBLTRELE.

X #®

1) AF_EFORE ; A1k, 65, 260-276 (1993)

2) BEBF, AuFE—, fb; BOEBREESEFS
19954

3) EAKEET, AnE— fh; BEHFELHFEL
Bl 19974

4) WZAE, i, E¥X0HwWwH, 174, 753-760,
(1995)

5) ®EEKA, BAERM ; HARNSWFERE, 6],
619, (1985)

6) Maki. D.D. et. al.; Arch. intern. Med.; 155,
1073-1080, (1995)

7) Lonn E.M. et. al.; Circulation; 90, 2056-2069,
(1994)

8) HEE, MEERE, fib; SFEFEE ; 41, 343,
(1989)

9) D.W. Cushman and H.S. Cheung; Biochemi-
cal. Pharmacholoogy, 20, 1673-1648, (1971)

10) FRF, Wi+, $AREX ; HREEFEE
61, 803-808, (1987)

(63)



