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1. Oligopeptide ¢l Asp-Arg-Val-Tyr-Ile-His-Pro-D-Ala (8-D-Ala - angiotensin 1I)9] 44 .2 210
~212°C, £A4L CyHgN;30,-2 CH,COOH-H,0, H-=bzko 970. 08 o] & o},

2. Ate® FIFEE SH S & v &S Asp:1.01,Arg : 1.03, Val: 1.00, Tyr: 0.94, Ile: 1.00,
His :1.05, Pro:1.04, D-Ala:1.03°]%c}.

3. (8-D-Ala) angiotensin 119} oligopeptide o] a-chymotrypsin @] 282 Tyr-lle 2 §o]nt 3
&S gt

4. AEZHA S HslE paper chromatogram wWo] &jsiA $4 39 oligopeptide, (8-D-Ala)
angiotensin 1o & a-chymotrypsin & A3 2Hgof o}-Fa S 7A A FYSL £ 4+ o}

7T a =

ABSTRACT. This study was carried out to understand the activity of a-chymotrypsin, a pro-
teolytic enzyme, to a oligopeptide in the presence of various coloring food additives.

1. The melting point of synthetic oligopeptide, Asp-Arg-Val-Tyr-Ile-His-Pro-D-Ala, ((8-D-
Ala) angiotensin II) was 210~212 °C. Chemical formula and molecular weight were CyHgN;301-
2 CH,COOH-H,0 and 970. 08, respectively.

2. The amino acid rations by acid hydrolysis were Asp:1.01, Arg:1.03, Val:1.00, Tyr:
0.94, Ile:1.00, His:1.05, Pro:1.04, D-Ala:1.03.

3. a-Chymotrypsin cleaved the oligopeptide bond between tyrosine and isoleucine (Tyr-Ile).

4. The addition of food coloring additives as defermined by paper chromatogram, did not

influence the inhibitory activity of a-chymotrypsin on oligopeptide, (8-D-Ala) angiotensin IL
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FEY HANA 2= chymotrypsin A &
24 AAMA 5% & chymotrypsin 0.2
LA 3 ! o] F 53] o F7F Bol A A
a—chymotrypsin © & o] Fo] H3le] 2 4
F27} Hartley? 2 Kunitz? o] 2] A A4 54
3 o] FAe] I 24T dFEL Hartley?
$} Ball® 5o 2]3}od diisopropyl phosphofluori-
date (DEP), diethyl-p-nitrophenyl phosphate,
pnitrophenol, FF<4S5o dg AN @A
& A FZo] A &5 o] gr} Yoshida®? E& ulg
% diazonium 3§ &4 93 ANHFL Hx
Aok AEEAS we wegol AEY Lo
A £4A A gE HAHeld A Fd 44
Hoz Aty AHAA FdEdd FA4E F
HEAAE (@A) 24l Hed AFA
29 7, 256 F) =l AEH = Yk ol § At
= 7kl AEEFAA 9} G A Lo] R
§ & 4e] v| = oddS A 23R solid phase
W o & octapeptide, Asp-Arg-Val-Try-Ile-His-
Pro-D-Ala$ ¥4, o & 74 zsie] 4514
Ao}l MAAE B 3L ® a-chymotrypsin &

ol

AE&s ARG 2 AFE Eadhe upolrh,
2. 4 #
ME =
(1) AEZAA AgMe AM259 35
AN 4359 53, £¢E=t, EF2E, :iiff}za
AEAME FHAA F48A4H, CuSO,-5H0,

Fe,O; (HA #ffigE T ¥ Co.)
(2) /q = t‘]'/‘_u Xﬂ . KNOg, KNOz, NaNOg 1:'%]
NaNO, (A& #H#figE T ¥ Co.)

(3) & £ : a-chymotrypsin (Mann Res.
Lab.,, N.Y., U.S.A)
Alg ey

(1) Octapeptide, (8-D-Ala)angiotensin II
o BtM., & A¥o AEE otz D-
alanine & A Q)3 BE opnjx b L L ALS

&g o BOC- (¢-butoxycarbonyl)amino acid,

w8 E

BOC-D-Ata-0oH CI-P

EraN/E1OH-EtOAC
BOC-D-Ala-P

| TFAscHoCI>
BOC-Pro-OH H-D-Ala-P
DDC/CH3Cl2
BOC -Pro-D-Ala-P
|
\\;\\.

‘
BOC-Asp—Arg'VcI Tyr-Lle I—‘hs Pro-D-Ala-7

3~ le N02 0 Bzl  im-Bzt

| wer/TFA
H-AsijArg-Val “Tyr-lle-Kis-Pro-D-Alo-CH
NO2 im-8zi

a l Pd, H2 and purified

1 2

H-Asp-Ara~Val-Tys-Lie>H 2 -Prd-0-Al-C 4
Octapeptide, (8-D-Ala)angiotensin II

P:Polymer, BOC: t-butoxy carbony!, EtzN:triethylamine, O-8z!v

O-benzyl, EtOH: ethanol, im-Bzl: imidazol benzyl, EtOAC:ethyl-
acetate, DDC: NN'-dicyclohexyl cardiimide,

Fig. 1. Route of octapeptide (8-D-Ala.
IT) synthesis by solid phase method.

angiotensin:

nitroarginine & Schwyzer® 59] 4d | peptide 9
A2 Merrfield® 9] solid phase ¥ =+ Park!? &
9] Azksl whwe]  2ldto] octapeptide 9] Asp-
Arg-Val-Tyr-Ile-His-Pro-D-Ala & 34319 o
= (8-D-Ala) angiotensin Il ¢] &4 F4 -2 Fig,
13 2},

(2) a-chymotrypsin. 4 &
o 213k a-chymotrypsin & &4 #4984
o7l fste] E22 0.1mg 2 0.1ml 9] 0.2M
phosphate $4& g9 (pH=7. 1) &5 A7 A7
2] octapeptide 2mg 2 0.2ml ) gEgale] &
A7 ok 5, 10, 20, 50, 1002 1000 ppm -
o] ZA gt A4 &g 0.3mg & 7H3bed
36°ColAq 0, 5 10, 30 607} incubation
Sk 2719 Azkel g A8E 0.08 ml
Z sl 0.05m/ 9 0.1 NHCl 2 443} A A
ice bath AollA A8 20pl9] LAES chro-
matographyﬁ— A E%o] (Whatman No. 1)¢]
spot 3+ - BAW (n-BuOH : AcOH : H,0=4:1
:5v/v) BAPW (#n-BuOH : AcOH : Pyridine :
H,0=30:6:20: 24v/0)¢] &A% AFg3te]
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Table 1.

The physical properties and the Rf value of octapeptide (8-D-Ala-angictensin II) from paper and

thin layer chromatography and migration value from electrophoresis.
*EG: migration value of 8-D-Ala - angiotensin II in comparison with that of glutamic acid as a standard.

) Rf value
Octapeptide M.P Yield
o PC TLC EG*
(8~-D-Ala. angiotensin II) ((®) %)
BAW | BAPW | BAW ‘ BAPW
H‘AS%{:*_%‘HW“TY“Ile‘His'P“’"D‘ 0.34 | 0.47 | 0.34 ’ 0.78 | 126 |210~212| 55
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Peptide 9] 4% %= PC(paper chromatography)
TLC(thin layer chromatography) % electro-
phoresis o] 2] &te] AAEH o §H L koffer
hot stageof] ol&f &A43lg o = E|Fe &
A2 Table1 3+ 72+t

oje]:mate] A2 4wk Wild #s
kel 6 N HCl 2 110°C ol A 40 A 7} 7H5- 28§
3% Technicon-amino acid autoanaylyzer (F]v}
el Slete] $ANR o] AFEAT F ob]
A9 mol ¥]E2, Asp:1.01, Arg:1.03,
Val : 1.00, Tyr:0.94, Ile:1.00, His: 1.05,
Pro:1.04, D-Ala:1.030]v Ex}4.e-
C4HgN130:22 CH;COOH - H0, Mw = 970. 08
15l

AZZMAHIL 2 EH 7 a-Chymotrypsin 0] 0]
xle 98F. Octapeptide (8-D-Ala)angiotensin II
o] 7133} a-chymotrypsin F4uh& &A1 o
Z7& Fig. 2014 2z upe} o] 5F7 Wl
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=] peptide 7 ¥oll a—chymotrypsin & 280 2]
&te] Asp-Arg-Val-Tyr (A) 9o Ile-His-Pro-D-
Ala(B) ¥yoz @4 $aasid 479 3
42 A ninhydrin ¥H-goll  &3te] A9 B
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Fig. 2. Degradation products of (§-D-Ala) angiot-

ensin II after incubation with a-chymotrypsin at 37 °C
and pH 7.1 for0, 5, 10, 30 and 60 min.

Paper chromatogram developed with BAW (#-BuOH :
AcOH : HiO=4:1:5v/v). Showing Ile-His-Pro-D-
Ala (B) and Asp-Arg-Val-Tyr (A) identified by
Sakaguchi’s reagent. H: Hydralyzed products with
6 N HCI for 40 hours.

dine 7} & 713 59 utgo @  arginine o] o
A& vrehll = Sakaguchi’s A] 9ol 2]5le] A
R FANES vdEglel HE 71249 octa-
peptide & 6 N HCl 2 40 A 7+ 7Ho=2a)5he] &
7N & chromatogram o]t} Fig. 3o A= &49
7148 LAl AFAYAQ] A g FA 5
ok AF LA NaNO, = 5SppmF=elA 5
A0l A3 EaAE o okl AL
25933 FA535, EFE £2F2F,

EgzmzdlE, CuS0,;-5H;0, Fe,0;9 A4
KNO3, KNO,, NaNO; X 10, 20, 50, 100, 500

2 1000 ppm &) F% 7} Eo} % leusinamino-
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Fig. 3. Paper chromatogram of peptides obtained from octapeptide cleavaged by a-chymotrypsin interacted

with food coloring additives.
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