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T 18 B ddo) o, »=Fvlele &4 23 F2-1(10mM) ¢ HPLC A EvlE 23S T A)E Ao

K

= 2% B 2ol uhgh, HPLC MS/MSE o] &3ste] = elg| 258 AAlE ACE AslAl9 ofr|x=ityd 9 B
=7 (a, RLPSEFDLSAFLRA; b, RLSGQTIEVTSEYLFRH)S A& Zo]ar

= 32 X 9o ulg}, Lineweaver-Burk plotS ©]-83F ACE Aa|Ale] Asis&(a, F2-1A; b, F2-1B; @,
control; ¥, 5 png of inhibitor; O, 15 ng of inhibitor)g EA8F ZAo|x

& &4013
T 5% H g weh, Ry n LAAGHRE ez wFred FEE AFFod o3 I (AT
FoE 13 FAA H AT kgd AlE 600mg o)™ AFFAAF 0, 0.5, 1, 2 2 4 A & dgs SHE
LAIZ Rolal
T 62 2 dgo] wl el = Ele] Axlelt),
gy A5l et FAFQ &
olgl, & W dly] AAjdl 9t H& A AWslH v 2. s8] AAldeE wx 2 wgs
Aol 7)1eA} FEllA AAEa HwWs MustE Aow B wwo] AW rt 317] AAld @ i S o)
A E = AL ofyt.

(1) A& (Materials)

== dVEsdried wAdT LM A5E3i. o] Ayl ARE ACE:= 300 mM A3 YEH(NaC
1S 3k 100 mM 54 At M F(sodium borate buffer) (pH 8.3)& 4 T &&kol|A] o] &3tef, Ul &
(rabbit-lung) oFME TF-UlEFE 24A17F FE38vh. 7] ACE A8l &35 5437 Ad 7I1-=E Hippuric
acid- Histidine- Leucine(Hip-His-Leu, Sigma Chemical Co., St. Louis, USA)S A}&3}%itt. M9 A 9]
N 3 RE AvAn EWELE 48 53 AE3Y. Sephadex G-25% Pharmacia Fine Chemicals
(Uppsala, Sweden), trifluoroacetic acid, ¥4t ¢=F (ammonium formate), SFA|EYo]|EZH-L2 Sigma Chemical
Co. (St. Louis, USA) = H¥ T3},

EejAd 283 (Spontaneously hypertensive male rats, SHR/NCrljOri): 180~200ge] 105 oln, Q] dEn]L
o] 2 (Orientbio Co., Korea)® ¥ F3}5itt.

(2) ACE Al&f|91=} 3= (Extraction of ACE inhibitor)

A0 B A H, 3L 8 L ABLE A2 WAste] 30 T ol

24’\]7} & ﬂﬂé} FEUT. =F B (HA) Ax Z}”Xﬂ(IOOg)J FEES 5,000Xg oA 30% <
(Whatman No.41 filter paper)® ZE Y31, T2RE F2E HSHA(FEE)e =

Al
A AEZAZ.

(3) ACE A3 &4 =4 (Assay of the ACE inhibitory activity)

Cushman¥} Cheung®] S 45 Wt vh53 o], 7] ACE As&ds SATk. A= 50 nLel ACE
4N 150 uL(2.8unit), 23l 100mM 4FE AU W3 (sodium borate buffer) (pH 8.3) 100 uLE 7}gh +
37 C 2% 3ol 1083F T o] (preincubation) AIFATE. o]7]o] 7|22 Hip-His-Leu &% 50 ulL=
7hgE 5, vA] 37 C 2% SfelA 303 wREAIZL %, IN @ARHCD) 250 plL& TRste] wEEAIL
AXNAF}. o7 o' olAE| o] E(ethyl acetate) 1 mLE 7}3}e] 30%7F B84 (vortexing)d+ tha, 3,000
Xg2 1587 9AEY ) BEod AEA(FEE) 0.80L2 3k, o] AEAS Speed Vac 5F7] Yol ¢
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As AXANZ H, FdxAe] FAFE Atw M H(sodium borate buffer) ImLE 7}ste] &a|A]# 228mmol A &
FEE ZA3 ACE AsEAdS Atser. 3 o] ACE Asl&d9] 50%5 Yehll=d Za3t A8 F&525 3
FE Gtk o2 AT

(4) =Helg] 25E ACE AsfAAte] AHA(Purification of ACE inhibitor from P. cornucopiae)

= FEEE 5,000 W BHE Fejojat HQla, orhee] ACE AslddE SHsT. &4 Fee §4 Axst
i, 23& Sephadex G-25 Z¥ol ARE P“EP AL %%‘FE 01%3@4 HYHSAZIL 0.5m]/min®] &9 &
dgt GHo R LEAFT. 1 T, @4HEES 7HAI (18 A FEES B3I 5% oM EVelEYE S AL
3t AT, FE 7]27)E oMANEVCER 5, 25, 50, 100% o2 7|%7E FUTt. 283 2R 9
gA BES 4 Axslo] SCX AN &S Q3L 10mM Z2F YR E(ammonium formate) S o]8-3}o] %3}
Al ( g

i, Z2F o EF(ammonium formate) 10 mM, 30 mM, 50 mM, 100 mM ¥ 200 mM o2 EFAFHTF. 1
Aol &y FES FA5] fske] 97 HPLCE sk3laL, 5% oA EUo|EY S ALt AHS HF A AT
A 0.1

R AA71871E 0.16 TFAE 23 9t 5% MRl ELeln 256 opEU 27 S 71878
Fovh,  aem e B4 PRe FPE H4 340% a9

(5) ACE A&felx}e] ofnw-Alt A9 2 Ex}FF(Molecular weight and amino acid sequence of the ACE
inhibitor)

OMV ©rzl& 12% SDS-PAGE®} &2 tholAl A~ (Ingel digestion)d] o8] 27} Hict. E2E OV @zde
0.5%2] ZAte] 0.02%9] FAH(formic acid)o] EFf¥o] A= 1omlddl E3AIFTE. FElol= AE(Peptide
sample)2 MGU30-Cistrapping column¥ nano colum< <4 120nL/min®] HE=2 ZEFUTH. 1 Fo JElol=
(peptide) B2 oFHEVCIEZ 0 WA 65%2] 7] &7]2 808 FoF, 593 o= A}ﬁoﬁ AYo g RNE &5
k. LCQ-Deca ESI o] E= nj2* /\j“Ei‘j]Ei(ion trap mass spectrometer)®] EE NS¢ MS/MS ~#HEZ
£ flo]y ¢]&4(data-dependent) & stojA Aok, dA FAHS 98k MS/MS ~FE7] E3F SEQUEST 4
ZE 9 o] (software) S Al-&-3}o] 49}‘:}.

(6) ACE A3 slele] ZA(Determination of the inhibition pattern on ACE)

ACE A& Hes B43517] Y3, ACE A& Lineweaver—Burk plot< ©]&3fe] 7] 2o sl oA A
FHAdE 5%

(7) AAE ACE AafjA1e] gt EA(Antihypertensive action of the purified ACE inhibitor)

w=Rvte] AAUACE AsiAl ) REE FE2F FEws 2 29 Fl 600 mg/kg FolFEoR AT
Folstalrt(Ee] GAR 2709 fetel=is 1 ko] wig- Ao g FAR Fol HA RV W), T=ol 4
e 7 el SHs] ackd ¢ RUEE AAFOREH Fof dat Fo] $9] 0.5 h, 1h, 2h, 4h F
SAskalth. 7 AgdS 5 ovkele] 284 ndd A= A4

i ol dom, u7}E H(negative)$} EA|HE
(positive) HAEZE T(control group)o] XAt} A7) EAEH AEE #2 AYE duddA
Captopril (ACE inhibitor)Fojw+o. 2, Foj=32 100mg/kgoltl. whdd] W7lE|B AEE & Ad4E F

3F3lth. SHRe] Fof O]%ioﬂi S IE = | oM E o5 Ho Fto] AHEHAT.
Hell ACE AsfjAI7} FAE NS well= 2 ’\]7?:‘394 Had g2 vl

2. A4¥4d7

A

(1) =F=ge F=E9 ACE Asl
P. cornucopiae)

et

oL
e

A (The ACE inhibitory activities of various extracts from
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Olﬂ

AA =Fely] AAAZYE FE2T FEEO digte] 159 ACE A E4ES FHs0T. FET o A&

F71gE B3 WELolda, I T B FEEY ACE AT 7802 vEE FEE(55%) Y Hluste]
A4S BT, FrbHoR wgrEe] AAAZHE ACE AdlAle HAH F& =7 30 T 50 ColA
12, 24, B8AIZF ZAFEQIT. 53] = Ele] AAAY & FEES 30 ColAl 2443 23S o /M =&

ACE A3l &/3(83.3%, 1Cs:6mg/mL)E HoF

Eoubgo] AF AYAy 50 T 2%0lA FE53 FEELS 93L& 84S HAFEAEd], olAdd U of=E A
7] =g AAA Y FEE, ACE AAlE 0}71 ofmjato g FAE T Ul EEaPElel= JREoZH
E2 LA e o] AEEo] BIHE Aog FAHHTh. uehbA, :="FiEg AAAe B FEES 30 TAAA
24NZF FEYPS u) 7PF =2 ACE A A (83.3%, 1Csx:6mg/mL)S 7FA7] wji-o] 9o ZAo] nizkzlsli} &
T Ao

LCELEE ALY 2824 =29 F

FE ()

& 12 24 48
20 47.2+0.7 8.2+£0.4 83.3£0.8 2l.8+1.1
&0 B0.5+0.9 63.8+0.7 B7.Bx1.1 B2.1+0.9

(ACE 9A 24 (inhibitory activitv): &)

(2) =Felg]e] &5 ACE AafiAle] ¥ AA (Purification of the ACE inhibitor)

i

A7) wF= gy (WA B FEES 50000 cut-off TEES o]&3le] sl HE A, 1 FEE
siA ACE AalEAdS =459 tt. ZEE9 ACE A3FAE 1C5.3mg/mLelAtt. &4 ZBEELS Sephadex G-
25 AU aRvtE g u 2 2AAe 3 ACE AT 1053.86mg/mLS FEES Ao, 84 EIELS (g 24
F FEHES ol&3lo] oHNEYOIEY 5%4 100%2] HEE SEZAIATE. 25% oMMEYVCEH AN &&H F2
w3 Ee]  71.3%, (ICx:1.5mg/ml)e] & ACE oAl A4S HAFUT. Y BIELS SKX
o] &3] 10 mM ~ 200 mMe] =%t E F(ammonium formate) &E EEFA|Z1
formate) XA &4 28 (F2-1) ICplmg/mLs ES3IGth. 1 FHof &4
g gentE S =8ste], T /e AA" ACE A 3 F2-1A 9 F2-1BE2 FEFFoH (%L 1), o
o] ACE Asfl&de Z42zF 1C50.46mg/mL, 1.14 mg/mLo]ITH(E 2

¥ 2

LETLElR] 8] 259 ACE inhibitor 23] FA) ZAL] g

HA A 4CE A sf A
{(Purification steps) {inhibitory activity, ICsimgfml)
=52 (Tater extract) 0.300

ghelof 3t (pltrafiltration) 0.265
sephadex G-25 0.1493

Lz wolid phase extraction 0.07%
S solid phase extraction 0.0&0
EP-HFLLC 0.023
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(3) ACE AajAle] ofn At A<D (Amino acid sequence of the ACE inhibitor)

T M) ACE A& 23 (F2-1A and F2-1B) HElo]=Z EAIst9on | F2-1B F B1YY <@g eto]=E A},

o] ¥ &I EO)=(F2-1, 2)& ACE ANEAES SHs] g8l AU, o] F S ufeto|=9f ofn| =it
AL F=, A A, 14719 2 aHAelo]=(F2-1)9] ofu| At HLELe Arg-Leu-Pro-Ser-Glu-Phe-Asp-Leu-Ser-Ala-
Phe-Leu-Arg-Alao]al, & WA, 17719 <guelo]l=(F2-2)9 olmxAl AH9E Arg-Leu-Ser—-Gly-Gln-Thr-

[le-Glu-Val-Thr-Ser-Glu-Tyr-Leu-Phe-Arg-His©] 1 t}.

47 F el =s A2 ACE AsAlZA o] o vl ledalE B fd JEel=eA =

T k. oA FAMAY triterpened}t FHEfe] Db A} ZelE HFHA o9)ol A BE ACE A A
= Perol == Zd% delEth. ACE AsAle] thekdgt ofvaat o] Harwolgk=t] tfiEte]=olA il
Hepe] = W oltt.

(4) AAE ACE AafjAle] EA=(Molecular weight of the purified ACE inhibitors)

JAE ACE AdNAY A2 LC-MS/MS #2418 &3l 1622.85 Da (F2-1)F} 2037.26 Da (F2-2)d Zo=2 F74¥
o

(5) AAE ACE AafjAle] A=)l (Determination of ACE inhibitory pattern)

AAE ACE A A2l A= E1-S Lineweave-Burk plot (& 4)& o] &3t BAIEA(TE. A ZE AAE ACE A
A= F FEol, AWM, gz Frw AEpPElo] = (fibrinogen pentapeptides), 7MY XZHE
(casein fragments), ¥ 24 Zgl=v}l Eg|#Elo|Z(porcine plasma tripeptides)®} Fi1 &% ZE}HElo]=
(tuna muscle octapeptides)E A|Jdtal+ W AAZ Al Helg 710},

(6) 9 =+ #A2] protease°] ™3+ A4 (Resistance to gastric and intestinal fluids)

AAE ACE A3 Hefol=% ¢ EE F9 proteased] tidte]l HAgS AT, A7) ACE AaiAIQ] SE]a

AEfOI= L Slo1e] AT Fole] paolelo] el A9 L s al HATHE 5).
371 % 314 99 A7 olFol ARelBe] AR AR A L¥mAeol=e] BuT) . o
A3} fote] WAAZe] ela) Az AR Ad AEro| =7} SEol AT, AAE A As) Wekolmo] tiate] 9
of 9 el FAAE AAE AE Ad Weloltel gl wE Aejurh: ABAo] H= FeHeE A A
A4 e /AT o AF wareEwAoRYE AAR AR A Reolmy 4FvRe RalE EAA
0% 2 ACE AslAle) Re s AA Yz F5E Ao wud.

* 3

A A o] Zd Fh=RHEY ACE MEE (Unit: neinl of [C)

AAE ACE # sHA H| A 2] SGFA 2 SGFeF SIF A2
Fe-1 1.17 0.08% 0.56
=2 3.1 iaie n.d®

n.d; not detected

(7) ACE AsiAe] stx18< a7 (Antihypertensive action of the ACE inhibitor)

71 AAE ACE AsiAle] Fudet &4 SHRE o]83kltk. = 59 o] SHRe A3 152 SHRe Hr &
SF& ACE AsfjAle] 5o Aol 180mmHge]Ath. ACE A diA] 600 mg/kg F (rat) FFC2 ZAFFo] 2417+ Fo
Hete 130mmige 2 ZAaFE e, HFdhe ot S8t o]k A2 A4 dadhA Captopril



H| =389l o] A3 HE AAE ACE Asl|Al= SHR 600 mg/kg Hol= A3t uder g8 HoFYrh
[0064]
[0065] o] AtAzel uw} 4§ ety MACENE Fudt ACE ANAE FE2F 544S AT, AT,
2 ity F kA dele] MEA AAl" ACE AsiAl, AEA 1Coeak 52 uM (F2-1), 1079 uM (F2-1)E

A5, olF AR Ad Berelsi wiwd EAFel Aveke, o5 AZAA % HRBY TAE 0§
7
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