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The Effect of Synthetic Antioxidants on the profeolytic Enzymes

— The Effect of Synthetic Antioxidants on the Activity of the
Pepsin and Synthesis of Octapeptide as a Substrate —

Kim Sang Ock
Dept. of Home Econmomics, Daegu You}zg Nam Junior College

=ABSTRACT=

This study was carried out to understand the activity of pepsin, the proteolytic enzyme, to
octapeptide (angiotensin 1) in the presence of various synthetic antioxitant as food additives.

1) Dibutyl hydroxytoluene, butyl hydroxyanisole and ethyl protocathechuate did not influence
the inhibitory activity of pepsin an the octapeptide as a substrate, but sodium-L-ascorbate inhi-

bited pepsin activity at above 100ppm. However sodium L-ascorbate was completely ' removed

after 30 minutes.

2) Pepsin brought about a quick break up the octapeptide, Asp-Arg-Val-Tyr-Ile-His-Gly-Phe,

by splitting the Gly-Phe and Val-Tyr bond.

3) The melting point of synthetized octapeptide was 209~212°C, chemical formula and mole-
cula weight were C,;3Hg;N,;0,,+CH;COOH-H,0 and 956, 05, respectively.

4) The amino acid mole ratio of synthetized octapeptide by acid hydrolysis were Asp:0. 98,
Arg:1.02, Val:1.00, Tyr:0.95 Ile:1,00, His: 1,03, Gly:0.96 Phe: 1.00.
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ol A% 49y dF 24 AuOG AL a-chymotry-
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(1) Octapeptide ¢} 34 : Octapeptide 43¢ L&
4t amino acid & L#¢ A4dgow,
onyl amino acid ¥ nitroarginine & %27¢} 0y, pep-
tide & Merrifield®¢] A% o Park 398 wuiq] &
slglem, ¥4 = octapeptide, Asp-Arg-Val-Tyr-Ile-
His-Gly-Phe &
Iayer chromatography o electrophoresis o] 2] 3}ed 3)
sy eh,

(2) Pepsin 8] A

t-butoxycarb-

<X+ paper chromatography, thin

tPepsin 8] #A o e $4
FAstA 9 ARy G} AR zau
<} Fo a4 %% PPC 4ol &3t Eejslz, E3)
 spot area & 435 vlmio =z Pty
s &4 4adA 0~1000ppm Z
0. 02M phosphate buffer

5 714
octapeptide 3mg
pepsin 0. Img& 22 FH3ke

Table 1,

49 (pH 2.1) 0.6ml-& 36°Cell 4 0~603-7F W5 A
% Z4] ice bath 2 A 0.1N NaOH 0.05ml -& 7}5}
o Hg& FAAZ e, o] 9 2omlg &

raphy & Whatman No. 1 filter paper (40Xx40cm)sl
spot ¢ w3
v/v), n-butanol: acetic acid: pyridine: water (30:6:
20124 v/v)& AL 2 3 PPC el 95l Eajat
¢ Fedigleh. el £l spot & FAHSA H
3ted ninhydrin, Pauly’s % Sakaguchi’s ] ¢kl <] 5}
BA3E 248900, ninhydrino] S5 34
= spot area & AFZu]mito 2 A pepsin o] FAHAE

£ Axsg

chromatog-

n-butanol: acetic acid: water(4:1:5

41t 8 nEt
1. Octapeptide

719wk F3led FAH octapeptide &) 4+ E
PPC, TLC ¥ electrophoresis o] & 3te =3 A}
90.5%% +=F Jrehv gl o=, Koffer hot stage <] &
sl AL 23 s}gar:l ul 209~212°C ¢ & vk
Wgle}(Table 1). z=2lz 4= octapeptide 2mg &
6N HCI smlo] =& A&7F el 110°C, 404 7
7b=2-#] 8k ¥ amino acid autoanalyzer o] ¢ 3Fe3 mole
HEd S At Asp:0.98, Arg:1.02, Vol:
1.00, Tyr:0.95 Ile:1.00, His: 1,03, Gly: 0.96,
Phe:1.00 o]l on, Exb4sl Extgg 474 CoHS
N©Q*=.CH*COOH-H,0 9 956.05 ¢] g},

2. Br4 #AEtH|7} Pepsin o] 40| nikle HE

713 cctapeptide (Asp-Arg-Val-Tyr-Ile-His-Gly-Phe)
9 &4 pepsin ¢ FEAZ Astt Fig. 15 2o
Z 713 octapeptide &= pepsin o] 2] 3} 3709 spot
(ABO= Easd gt 28z 245 ABCE v

The physical properties and the Rf values cf synthetized octapeptide from paper

chromatography and migration value from electrophoresis.

0 d RE values EG MP(°C Yield

ctapeptide * (&) ield (%)
BAW(M:1:5) (o inton: 20)

Asp-Arg-Val-Tyr- 0.32 0.25 1.29 209~212 55

Ile-His-Gly-Phe

*EG: migration value of octapeptide in comparison with that of glutamic acid as a standard.
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Fig. 1. Paper chromatogram of degradation products
of octapeptide, Asp-Arg-Val-Tyr-Ile-His-Gly-
Phe, by pepsin.
A: Agp-Arg-Val, B: Tyr-Ile-His-Gly, C: Phe,
H: hydrolyzed products with 6N-HCI for 40
hours.
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Fig. 2. Degradation products of octapeptide, Asp-Arg-Val-Tyr-Ile:His-Gly-Phe after incubation

with pepsin at 36°C and pH2 1 for 0,5,10,30 and 60min. Paper chromatogram of
peptides obtained from octapeptide cleavaged by pepsin interacted with antioxdants of

additives at 30°C,
I1: DHT,

I: Sodium-L-ascorbate, Im:

EP, V: BHA

— 126 —



— % B ¥ —

Table 2. The effect of synthetic antioxidants and its concentration on the octapeptide degradation by pepsin

\ Conc(ppm)

50 100 500 1000

Time (min)[

105103060 05103060 05103060 05103060 05103060 05 103060

Antioxidants

None -4+ ++ —++++ —FF+++ -+ ++ -+ A+ -+ ++

DHT -4 4+4++ -F++++ - ++++ ~-F+++ —-F++++ —++++

BHA -4 4+++ - +++4+ =-+++4+ —F++++ —F+++ —++++

EP -4 4+++ - 4+++4+ —-F++++ —++++ —F+++ =+ ++

Sodium-L-ascorbate —— -+ ++ —-——-4+4+ 4+ ——-F+4+ ~—+++ - ——-++ ——-—++
+ : degradation, — : no degradation

ascorbic acid o) & 3}ed AFEH Dok <P IS
o Astel gty ¥ 4 gk z2¥ 3 sodium-L-
ascorbate & $1A4ul Ao} b gukol &, &ARY A
3 FFoe A 1/2000, FEFAEEHAMY A$ 1%
2 Ho] glovt olurt AFEd A4S pepsin & LA
AR Aoz vl ALy Fd AT AHFAL 2%
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4 B

A Zs)E4 pepsin g ¥4 AFHAHAY &
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£ AR Akl wheb A4S g

2) Pepsin ¢ 43 octapeptide ¢ Gly-Phe ¢} Val-
Tyr &) linkage & 23 8o Asp-Arg-Val, Tyr-Ile-His-
Gly % Phe ¢ 4435

3) ¢4 3 octapeptide 8] $H-E& 209~212°C gl o
A& C,HeN,,0y,- CH.COOH-H,0 -2}k 956. 05
199
4) FAF octapeptide & mole ¥ &2 Asp:0.98,
Arg:1.02, Val:1.00, Tyr:0.95 Ie:1.00, His:
1.03, Gly:0.66, Phe:1.00 o} gtk
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