.
ol

“‘:%T HOKKAIDO UNIVERSITY

<L

Title ggbobooboooboobboooboobbooo
Author(s) 00,00;00,00;00,00
Citation goooooooooooo,13(2), 1-7
Issue Date 1962-05
Doc URL http://hdl.handle.net/2115/23147
Type bulletin (article)

File Information

13(1)_P1-7.pdf

°

Instructions for use

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP



https://eprints.lib.hokudai.ac.jp/dspace/about.en.jsp

v 2 = 2B ORERER 7 v Y IEROMEIZ AT

XERB - AREAE - FRHET
(G ERFREFHREMERE)

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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WEEE Y A T 27758 Sulfated polysaccharide D=7 ¥ Y FERIC RIT T HEBIZ OWTIBHCET O
WERRONS, HIH Placer %L (3~ ¥, I¥ Vo {F VR, RUEELBALLEAD
Sulfated polysaccharide 431~7" Y » OEESBIEARVCENEAELEET 55, Marini F® 12~¢
) VRO Y Ya{F UERORT Y VEBAERC T TBELE~, BiEHERA, BEE
VEROHHLBELMEL TS, X Bonfillis 9% i3 a-, f-~%Y ¥, v Fo{F BB, RO%E
BHOETTROVER, BER7Y VOERALES LAHEETAHELBEL TV,

RAISAEEY /<9 L OKBHERERARL, 7Y yOEBROOREM, BAERACRETE
BEREL, X7V EHICES LVIHEDRL B2 2EHAY SO T ZIZHET 5,

& #
V< s HEY BHETISCERCTHRELLA LY /<5 Chondrus ocellatus f. typicus &
Y Haas® RURE, TE® OoFEZELY /< 73Rt SREwe TEom AR L,
i) v/ < s BB FRERECMIKEK CHBRRET 2, OBy 160g (2310
Arinz E£E8 CHREORMERET 2. VF— YA L TEHK2#ED, BRI 81 OkEimx 18 Rl
BELRET 2, BCRALEFE BT TRAREREEE TRLTEL, PROUBER, L
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BWIZTEME 50g/l L DBDY T 4 PNt TREIEE LA K EQEIRLERL5%, hvly
500 ml ;2R BIER, WKLy /—N 8 F:?Eé’jmx‘_fij’é%ﬁt%&), ¥~V RUPT—FN
THABETRERETS, -

LEORZ L TRAMARIEAL, KyEFREVCOTHOKIE,L, Ro#EE, =5/ —~L5
Bl% 3 EHRVELRE u7 > YR ACTRARCERACH L 8 BEENEL Y ) — L THIL
B’ T —AROn—TLTCHAKE BEERLGEBE 5.5g 287,

i) v/ <sBRHY—%REYRHRORELTUKT 3 ARG L THRRMESZEITKR<, =
DRI 31 iz THEKS 30 HHRH, HHAKY -~ ¥ THREL ORHMERDHS, Zhy 3
BB L THR-BRHEE &Y, BRHYHEMOE L FURELTVWARIMOHBlKR 7.0g +15
A

iil) x RO 2-7 745 = >—8mith & OFBIM- THEM L, v/ < 7EEY 100g LY «-
A7y =y 2.58 FaTyr = 11.0g 287, _

FEOWTHEM L BB OKTE, HERBBRONSE L Table 1 (ZRTHEY Thb, Todk
AT RIE n- HMT 100°C, 120 SYEMKSMR L usmBe <Y v o LTER, BE
12 Ostwald viscosimeter % Fi\» 26°C TRl L /&R L1 '

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

ZOMAEERIZ AN BBIROEY TH 5,

~RY Y HEERTE KK O~3) Y (F 1Y WAiE), 1mg=1001.T.

avirodF ok mRRTE K K RV fot®E K.K. OfRE

KX WHRSBBKCENL, BFERTHRER, BT, =5/ —~A95E230

<7 % Worthington Chemical Sales Ltd., U. 8. A. DFER7 Y ¥ DERER, [PU]mgN—
0.23

~NEZOE Y Anson B3P (ZHE AL DR

A7 ZHAE K. K. DFilREa

p:) &=
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
2%-EM~E7 o~ (pH 2.0) A¥E 5ml 2BRkicinzg, RFEEECT 10 HHBEERE2T-
2%, 5% + ) 7 oK 10ml AT TRISEEE, KEESR L ILRYE Lo, 20 4
BESEE, B 1ml 2 0.4M-KB®Y ~+ 5ml & SRR 741 v 3% 1ml 2z 35.5°C i-
20 SRR - 7ok, 660 mp W ZRAEE E B AV TRE Lz, BERORYIZK 1m]
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B FARCAE L TRAEAEEL L, BRRC Y 7 oLER, REOMECMR:bDET Sy
7& L7, BERIBHEOH L VEM LI, 725 preincubation DEED pH it 4.4 TR7 Y ¥
DEEBIZDH 5o

Milk clotting activity DRl BIEAREICIIBL R 1o FERH D45, =2 it Herriott @
HE® ZHUTROBEYT>72, 30g ORI L 180ml DAIZHEM L, ZiUCERREE R (pH
5.0) % 200ml fmz %, D 5ml 2HBHFITL Y 2.6%-HLA LY L 0.25m] 22 B L< IR

" %o MOEBEICAT Y Y 0.5ml LEERKARK 0.5ml 2 & 5 Tk SIRYIEY, KBHIZT 256°C,

10 77 pre-incubate %, RIZEBERE L RBTMZ THL <RY, WHHVWHRET TRBEENL#
Y . MRRICER L INZ B LRI T2 b 2E0RHE NET 2, HERREED
YK 0.5ml iz TRARKZT - d0eEEL T 3,

W & R

1. Y/ 2&WRO~R72 EASREACRETES

Pre-incubation By &P E(EAOBR BEKRAMK LB EFEXKID pre-incubation i< 7 Y v B
DR EORISHEL B2 2hERICRET L, 7Y ¥ 1%-stock solution % n/500-Hfe
THEE (ZOHET 80 pg/ml) BRL THG . ZEIRFICEETUEE 1 BREEOR ks Liz
FHATCES, '

Fig. 1 o< pre-incubation & 3 Z ML EH] & B MM BFERIC ML HENIHERA R £
BOLIENTES 1~2 570 pre-incubation TEHAFHEAT L, LUEHEH L 30 4T maximum
B L7, B2 ER L CHODHEEOHMIZED Shsh o7,

lOOr

sof

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.

o
o
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lahibition %

20

; 10 TREGETIYT 6‘0
Time in minutes
HERORLBEEFEAOBR LEOMRL VEFZREL 30 #g/ml, pre-incubation DRERTZ 10
FERELTERY / v T REY, RK, ~U Y, REIY FalF U RBREDRT Y ViEHC
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
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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 ——

-

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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Y ) IO DO RT Y VIEMTRIETRE v/ < S NBEYORKEREERIL Table 1
RTEY ThHA, TOmBRES, FAEERCERD Y & T Ik o BIZ & 2 5B L REk
PHEERICURBET L E2 DD, BATY /v 7GR E AV, n-ERE, n/10-3E8, &
O n/100-3HM8 THEERR, BRRRAKTIC Tk a7y, IREMREE S FH L CeE Lo B it
ZDWTARFY YOBRASBERIC KT T BRI L1, #5% Table3 KU Fig. 4 125/l 72,

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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WAL 6%, HILERESHBOKN 30% 2kbhs tEEEAIEZ<HEOLNTY, 3.5%
b2 SHRON 18% Aebh I EFEANRIBOONE M, RO~ EED
LIEFLTV2EINT 5,

2. V/2ANRBOBILEBICRETEE

BRI ERRE LTHWT, Y/ R SMRYO~T Y YEAFRC R T B EBE R L1, Fig. b
12V )< S RRUBRBHYO—CRLSEBEDORT Y BB MZ THRARMERE LR TH
B, EBIHEE LY LT EC RSB EER, TR 2REFRALYRTRTH
B, W ERR, SRHYIEEEAY 5L 58T o, Fig. 6 @AY YROT ¥
oA F VHRBORT Y VEIERCRETEELRTRRETH D, ~ V) VIZHEER, 3 e g
F VBRI REREY 52 Tw5, Fig. 5 R Fig. 6 iV TEEHBAE TR, T2 &
BRI A OMAOERIIKL IDTH B,

% "

W )7 SEEHNCOGTIEEE, HEB® KU Smith %7 ORI L VELMIIRTV58
0, chE RSt 2ENTE S, MRty BBt e Tt R, B
ETFOREBNEDHOND L, s-HFF =V AN FY = v e TP EIHMER, HEXE RO
HY Y AT S sensitivity IRV TR L TVwd, RARIOBLEA L VAR OVTH LS
Ry AT RIE T REY LD~ RE, BaaRAeRCH L ARy EEERE R T, £
DBREEZINE D ERABDOND, X k- RO A7 55 2 V2OV THEAKTH D, ZOXEBRTIE
BESTIZ N L T 0~5 mg OFLERZ 2 Bz 0w THE Lz, Eiohi@tigsd 10mg, 15mg
PR LB AT EEERIT 90% RU 95% (2ET S (Fig. 4),

W )2 SHEWIEEEYETH Y, REEMHORTHEOTCHRIEOE, RELBREO—K
FolEm R IHT A EAE 2 DDA, BEMOKREVEENRBAVEERALRSRVEVIEEL
D, B LY < IREMC L ARBZERRCIIERRL, AR RO Y VR F VREO
WMELEZLE, FAEROSTRERCHREORSERCEEN S IBBDbhD, APHIC L
BHEZVERIE 1~2 4 pre-incubation iz X VD TERMIHLNEAER L HEH L T8
Sz D L& HEFANED MRV EWIERIIRT ¥ v OFEERR I HE & OB
S Tuy JENBBIIAEINLHDOEELZ LN,

A O WTIREBICHE SN TV A BT Y Y OBESREAZHET 2 HEN I TH RS
niAl, 2v FedF rREIEACREEAOH2EYED, Zhit Placer?, Bonfilish® o
BELFETHLOTHEHA, ZHEBRLH v Vol F ViBEROHERIZIZ2DDEEZ S,

v ) 7 BB HORBIK S BOME, BAHREOR 30% oI ESRL &< REL,
# 5~18% OB ES Ry KT 2Hiz Table 3 R1* Fig. 4 LW BESLTHS, HEMAS
B2 MR depolymerization A2 & BN DA, 5~18% BEDHKBEOHRE TIMEIER
MNBD LRI, & VIEFTFO Sulfated polysaccharide 23=7 Y YAz EET 2THM L H D,

W ) SEEHO T Y VIR RITTEBECOWTIL, BRI RLIEER, BREMIE
EHEAYRT RELES, ~) YR Y PO (T VHRBCOWT BRLKE, TEIREE
H, BECRERRERTENY -7 ZORCALREELFT2SHETHLCIALT, K
HETAEEYEL A0S Db, 7Y v OEWEA L 2B BEOKEE L DERISROFKD
RIS THA 5,
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V) SRBERDRT Y AR T A BB R RE LR,
BTy vERSREATES LHEEL,
Fotie

BRI RO R TIEATEREN R7 Y v ORERRCERL

E #
V) RIBELHE AT =
XEFEWHME -7 55 = v dnie ) OREERT HA
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&, HRCHBEOBERINNBEETHSHH LV,

~7Y OB LTy 2 2 s G isiE, At EgteiEm i,
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