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Inhibiting Action of Carrageenin on Crystalline Swine Pepsin

Yoshiaki MArra, Yoshio ISHIHARA and Tsuneyuki SAITO

Abstract

In a recent investigation eoncerning the inhibition of sulfated polysaccharides
against peptic action it was found that heparin, chondroitin sulfate and various
sulfated polysaccharides inhibit pepsin proteolytic action.

We prepared carrageenin from a red alga (Chondrus ocellatus f. typicus) and
examined the effect of it on proteolytic and milk clotting action of crystalline
swine pepsin. The present data confirmed that the proteolytic action is highly
inhibited by the cold water extraect of this alga and also by k-carrageenin at
equal rate as compared with the action of hot water extract and of A-carrageenin.
Moreover, concerning the milk clotting activity of pepsin, remarkable difference
was observed between the cold water extract and the hot one, the former was
inhibitory, while the latter was accelerative.
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Table 1. Content of ash and combined sulfuric acid, and v1sc051ty of extracts

Ash (%) Comblned _ Viscosity at 26°C
) 0

sulfuric acid (%) O.I%e—cs'c))ln. 0.5(7;;8;())1n.
Cold extract 17.6 20.6 11 ’ 117
Hot extract © 17,9 ! 18.6 7 108
k-carrageenin 11.6 : 19.2 12 84
A-carrageenin 18.2 ; 24.2 9 55
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Proteolytic activity difiliEz Anson ¥ (Z¥URDFEVIT -7, BHEH 1ml 2HBHFIZL Y,
FLERKAE 1ml 2fpz —Re pre-incubate 4%, RiZhHSH o 35.5°C iILE-ThHDEE
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Fig. 1. Relation between inhibiting
action and pre-incubation period
of enzyme solution and
extracts

O, cold water extract;
@, hot water extract.
Enzyme concentartion and extracts
used were each 30 ug and 5mg
per incubation mixture at 35.5°C.
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52 2WBERA LIz, #A% Fig. 2, 8 RU° Table 2 (TR L7, Fig. 213V / ? S B RUHREH
W, k- RO 2775 =2 OREHRY B L LD THD, ¥/ v shBHME 67745 = i3y
/S BREME 255 = Vi N EVRESREE X T 285, Fig. 8 iz~9)
VERREY )Ry RREPERB LIS DTH B, ~%Y) vdhie Y OREFALRTASRIC

—_3 —



d X X E % # : [XIII, 1

BRI LABP T 2ERAR DD, BRIIRT Y VIEMICHEA ERERRIT SR, 2
Y Fu4F vHiEE Table 2 (ZRTI R Y vOBESBERALEEET, T LARSEEER

BEDH LN, 3
1004 \ 100 (

of ¢

6op

Inhibition %

400

Inhibition %

20

1 ; 3 4 5
lahibitor mg Inhibiter mg
Fig. 2 Fig. 8
Fig. 2. Effects of varying concentrations of extracts on crystalline swine pepsin
O, cold water extract; @, hot water extract; ~, x-carrageecin; 4, 4-
carrageenin
Fig. 3. Effects of varying concentrations of various sulfated polysaccharides’ on
swine pepsin -
O, cold water extract; [], heparin sodium; W, agar

Table 2. Acceleration of chondroitin sulfate on pepsin proteolytlc action -

g 0.0 ; 0.5 \ 1.0 2.0 ‘ 3.0 4.0 5.0

Chondroitin 116.0
ondrofth 1 100.0 l 108.1 l 112.0 | 112.4 | 118.7 | 116.5 A X
100 r . )

e ——
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Fig. 4. Effect of acid hydrolysate
of cold water extract
O, original extract; [, hydroly-
gate of N/10-HCl, 5min., at
100°C: [, hydrolysate of N/100-
HCI, 10min., at 100°C

I1nhibition %

5 10 15 20
Hydrolysate mg
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Table 3. Relation between acid hydrolysis and inhibition of eold water
extract on pepsin proteolytic action

Hydrolysis lfaiel o Inhibition
N-HCI, 120 min 20.6 0
60 min : 19.5 0
30 min 12.5 0
10 min . 7.0 0
o 5 min 5.9 0.
N/10-HC1, 15 min 5.9 0
5 min 3.5 +
N/100-HCl, 30 min 7.8 0
o 10 min less than 1 +
1.00 1.00
80 0.80
0.60 0.60
0.40 0.40
€ ®
€ €
g' 0.10 E 0,10
° o.0s} o008
7 0.06 % 0.06
z 0.04 5 0.04
g 3
oo2f 0.02

20 40 60 80 100 . 20 40 60 80 100

Time in seconds Time in seconds

Fig. 5 Fig. 6

Fig. 5. Effect of extracts on milk clotting action of crystalline swine pepsin
O, 0.5mg of cold water extract; o, 2.5mg of cold water extract; @,
normal pépsin milk clotting curve; @, 0.5 mg of hot water extract; A, 2.5
mg of hot water extract :

Fig. 6. Effect of heparin sodium and chondroitin sulfate on milk clotting action

of erystalline swine pepsin at 25°C
2, 10 mg of heparin sodium; O, 5mg of haparin sodium; &, normal pepsin
‘milk eclotting curve; @, 5 mg of chondroitin sulfate; 'a, 10 mg of chondroitin
sulfate
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