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Studies on the Relation between the Digestibility of
Soyabean Fibre Protein and Its Texturc at the
Pretreatment Improving the Digestibility

Shigeaki TAXKAGI
(Laboratory of Biological Chemistry)

With the intention of both improving the digestibility of soyabean fibre protein which
possesses lower digestibility than general animal food proteins and maintaining these
fibre protein textures like meat, some pretreatment, that is, heating, autoclaving
and partial hydrolysis with proteases, werecarried out respe ctively, and then the
variations of the properties of these pretreated proteins were investigated.

As the results, the digestibility of protein was lower under heating and autoclaving
than that of control, while in the pretreatment with 0. 05 or 0. 075 percent papain, one
of the subjected proteases, for 1 to 3 days at 4°C, the digestibility was improved
over 20 to 30 percent. At these last pretreatments, it was demonstrated for the
texture (particularly cohesiveness) of soybean fibre protein to be lowered only about 10
percent from the control protein, and it would be considered that these pretreatments
might be a desirable method which improved the digestibility of soybean fibre protein
without much lowering of the textures as meat-like food. Thus, it is assumed that the
results of these investigations suggest some of the methods improving the digestibility
of the future concentrated protein foods of plant sources.
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BELABONTNS. CORBLA XA BEOELEZLR L, Z20EHFRAENS
BRITEE, W, MELEORELAM AMLAERNE»OEZONERINTHEZE
RRUOETH 5. KEZOTTEAVAHETE, MEMERZREELF L5159,
TRVRFY, AFAZVOERT I/ BRNDEREOXREMZT LEEE5). 112D,
AVTFY=X, ZVFY, Tl DY I VT FVICKBHELEICDOTHE~S L8N
BICL->THLEDHEBRON, £/ T I/  BOEEELEETIOTCOAH»L XK
EMOMESED SN B, KRS Z 4 REEF AT EE-TERT L/ BORMSE
ZRBRICHEN, BFAXIORERUMET I /B4 — VY AERROERTEIEHTH BT &
ERDTEY, 7/ BORNMBODPATRAIES Y ICEHT A EREEZ$5C & b
EEZBNB.,

B2 HLREOMENS 3. KRAZ{EOERICEDNS T I/ BOBELRREA
FAEADT L /B A — v ICk - THRESNA. ZOBAREINET I/ BEAYHOM
BROBERNNE —V ERBR > TBNEERFAEN Lo 2T I/ BRBLZ SRR T
JEBHREER S~ ORESRKETNERS CIZEEERICILET I/ BESESLE. T
DEETTHRELEDEALEBOERTS 24, 73/ BRACEENTANEZEALZN
DEREE ED LS 2 BRICEH B 0% BOMICT 30T HLEED B b4ETH 5.
DENTON 5% 13 in vitro TRT Y VICE| &5 TEEBHRE L+ HBRFE £BD 7 AZ<
HICEASEERT 37 3/ BREAE LCRARCES2EE T I/ BICKT 3 HEL R,
BRCERET LTI/ BELSTROT I/ BOBECEEZHLHPICLTNE, THHERS
VA 3hr, B, BHEEE 1hr ERASEREA valf vy E 2 54 = v 3Gk, Bk
AELBOTNDOESOBEEBEL YV Iy, NV, 72207 53=2VEICRVEI=VD
CNICENTEN., LA LBET I/ BICE L TRERDEAICEEEN 40 ~ 80% & s
NIy FEQPNESODIEFL, AEAY, VAV TIHI5~8% T I/ BOBRICK - T
HOMESKE B, S5IC in vivo DEBE LTHAEEE BRES €750 Pk
PDRET I/ BEBIC OV THEBEOEAMNED ST 559, v
LB - TRREARSEOEEBELRET 2 HAICHIEL BIEEOBESEICE R
ShRIEL S, .

FERIEZ 4 ZOFBRUHOREHOEREZHELSE S L0 BRI SEB SN LA
RicAEL BRERFLOEZAZCEE LTEEERLERBICAYD, REOEBEANEE N,
BIL—$HEATHA XA ALY CARDEK, €L BERK- AR (AERELT
BN3) PEERESNBED TS, LA LINEANTADE BESEEREEL, 1h
BHEORENESBNENS TELD, EORKSBT-727 1/ BRINICKD ERELS
BBENIBEENSTEEL, ATHICHEERCEAEORELRD AL EBRT ¢/
B BRI EECAD EOPIC BHE LT 2E3 KT hiEC o MERRRENS EELON
3. LisLEBOEED S A RBEL AL EDERIEZ Lo LB (FI/RTF +—) DHED
FRCEBLTOBZETHD, LMo TABRETIRT /A F +—2REELZDTICHL
HEOHELER S EEFENE LTEOHOFIMELE #4 Xt AZKBECY LTI, EitEks
FIRF v —ICRIET ENSHIMEOEB LTI, :
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1. BEREARKE
R I AEKEIRIE B Bis 3 %ﬁms%m ?;ﬁ%ﬁ%’ét £<’;£§‘-—7J<%
72%—, B:AOMICEEROBEET BEE, C:HELMXARKBRERT A EE
50%) R, SBREGATSE L LTERI v v EEE L. ‘
HESHEO B AR CERIE TROAR, B, £/, BB, 8/, KB, ~—=
Y, NA V=V ERNMTRELEONELZSTICERE L LTHRA L.

2. 8 & B =%
TERER~7 v v (1:10,000 5 pHLFERED) R Z— v 7* (ARESRE ZERA L7

3. EHmREER
S o s T -+ (Asp. oryzae type I[ Slgma #) % ¢ Papain (1,200E/g, Merck.
) o2BEEMHER.

4 EEBHBEE

4—1. RMEILAECE = . o 5

CAECEELT2 giRBEDICEMLARZCEEZRR L (BRO 2EREERH LN
BREELTE2BEZRLTCHOPLDRARCEERERDTBL), CNEASPTERLR
Bo%H4IC0.06N HClEAKREZMATIOn KA X Ty 755, BHUEERD EAIEET
VI BBLURTTF FOBRER T 200 EHEREKE 0.06 N HCL 1o LT 1B L
7z. L pH 232.0 Ll EDEAX 0.3 NHCL K THE L 7.

C4—2. ME - MBLELARZCE
FIRBERMI S A i AR (g T A +<Ea%)CCmf@&ﬁot 5.35¢
DEHEF AT EZ 100ml DB — 7 — IR L, BEAEAZCEPSERNAEEICNAT
E—H—0O% TNk NTHLE, f—%ﬁv TR THERETTME, MBAET- 7.
MBI AECEZB & L TEIKRD, CREATTEBRGRGERL. LBk
L 0.2 N KCI-HCI %26k (pH 1.8) 24E "-JJMEE’#@‘% ROBRBEUBEERTA R Y)Y
~ICHRVARTBEmIICART v 7 LTEEW&&?‘%

4—3. *Ejﬂj‘? tLEﬁnnf‘ﬁ;fﬁ(g

0.001 M BB E K pH 6.8 I/ L7z Asp. oryzae Protease (AOP) %% 0.05, 0.1,
0.5%1 T AZ {E 535 2B L /min BICIE BT 47 v 5 0 FEB LTERERAE
35 (88g). v7v3 /7®D%%3Afl§’%b4 T (HEE) %7013 35°C (HEKE) it
EFRRE UCEHIREZTTS. FrER% (BCTIR3BLU6hrs; 4 CTIE 24, 48, 72hrs)
VEI YTy T C@Ak“‘i i T FFEKPITER LT 5 min N L’Cﬁééi%ﬁifﬁéé 0.2 M KCl-
HCl BEEDE THKICHVLL BRT 5. ERYEA 2 /U VE—RANT BEFERICE
D 75ml A RT v FT 5.

4— 4. Papain ABERICAECE :

Papain 100mg % 0.05M 7 = Y E{EE#K (pH5.5) ICEH» L, 0.4M L-Cysteine 20 m7
ZMAZTEEF10mI & L, 40°COEREMERIC 2.5hrs incubate LTEML LA, thieE

* BRI R A
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BIFHRLT4-3 EEABOBIREET - /2.

5. AT BILEE :

BRI TRV VEEREYE, BOTZ- NV 7 2EASE k. BER2EDXS TH 3.
300m/ D=7 5 % 21 75 ml OEBEEIE AN 35°C ORBRIEE KR IC 15min BLT
B, CNRBLHPUDREBEIRLTEN 0.1% RV YERKRIC15ml 22 TRHLEBER
BB T 2. FEBEC LK RISEA®ImI ZRMUEB L5mI 5% ) 7 ovEE T AN
LTRIEZI1E®D 5. 100 ~ 140 min (MRS BERIGHEEICET ZRETC O RISHEEEE
L7 D584 D54 100 min, MHHEODEE 140 min 2HEEEL LTW3) ISXE78E, 1IN
NaOH itk » T pH %2 7.6 ICHf T 3. ¢Nic35°C D 0.1 M BEEEK (pH7.6) 25ml %
2 TRDEERZE0.1% Z— Y 7K 2.5ml 2 5I0MA THE 2 BEQHBILKIS 4G X

3. REREC LRGBS 3mI 2B H LTRIGEIED 3.

FISEEHTRO M) 7 a vERBFIEYORZEEDO REET20T, ZOIEKC S mI %
EoTFolin Y Xiz=vE ¥ VE?® OBFRIKEDT BBEEEZTY, BIEES TRIC
Ko TERD .

PILEE = — T X 100
C: HISRAYFORT Y VBE (nmg/90 md)
S : RISEAYh QBT 7 A CHEE (N-mg/90 ml)
E : RISBILS 40 min #® ODsio XiZ ODrso -

COBENMEERBCBTERT VY OHMIEEDO NI A~ 82— LTELTED, BB
RERUBEMEEEM) OBAEBEICBY 2 EET 1/ BXERTFFEEZEDLLTNS,

FREAEEISEDISK LT RIE L. Y 7 oVERRER ROBO 2 EREEEE
WEDBEET S, BLEEERRT Y Y YLD 54 100 min (Bt AL E) £7203 140
min GEBEZ AT LE), Z-r 7 EtD 54 200 min (FiglE 72 AL <E) Xid 440 min
(EYMER A E) LT, 2ORBATHROHE L 3ml OFGEBABIC OV T LELER
FEETOTRICL » THERLZESR L.

B0 LEER)
R = CERPEEAL) + WEOLERE * 100

8. TURF +—HEE
Texturometer®? ZHAWVZ AT BEDEZ Lo A D /5 2 — 2 — L LTEEEE AIEL
. BB ATWE GTX-2%2HL, 5cm OEXCH -2 BHELAZCHEZ ZHRE 7S5 v b
th— 2 (58C-1) ICE FH LU THEIEICH L, BELAHRSEDBD TH 3.
Voltage; 0.25~1V
Clearance; 2mm
Chart Speed; 1,500 mm/min
Bite Speed; 12 B-/min
Planger; Lucite ¢ 18 mm
Platform; 58C -1
Sample weight; 67 g
Sample Height in Platform; 17 ~ 19 mm
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Experiment; Three times in each
Temperature; Room temperature

BEEOHERRRAER O TT - 729,
; — Az
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ARAEIXREREEICE - TT - .
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g R & B E

e AE L BDOATBLEROFEICOWTRBEEZAESEHAREE LTV I VT F Y
ZIEASE, SVE—NVEECLDEET I/ ES2EETIHED, RFYVEERSELRY
JuNVERBER S B £ER R0 LR BRI 3 HFEY, BUARFPYVEEREE
10% + ) 7 o VERBSIRIER O T 3/ BBRU T F F% Folin EBEIC X » THEERT
BTSN, ZOMOFESD BNE TRHEEIN TS, XHE THE Folin 26, =V
EFY VESEPOMFEICL s TERT I/ B, R7FF2ER LAY, AL 38R
WKRHHEEPRED 6N 5. TRHOERT Y VE(ER S| 75 GIC Folin XAV 5 & RIGHBR
60~80 min TIZI12 FERIEICEST 375, = vk FJ YIETIE 100 min 283 T2 BEHIC
ELLY (Fig. 1), COEERHY, BHECTROERTAZLEOREIC RN, B

BHSERT I/ EEZERT A=V VI YER
HELRBCESNTHEEELIONS, §HELAR
{BOBEFE LT FolinET, FT-@HErAT
{ER=YeFYVYETHELTH 372D (Ek
TRAELBERANS E BREERERIEW), E
{LEAHET ZBARARNTH 505, HBEOEE
T~y VL% 100 min, %E DIEAIC 140 min
EL, EOBATRFAY VL ZHEEREENT S
TEELR.

BT Z-Yy 7 AER 387 & & 6FEIC Folin
BECL 286N EHEICRCEELTEY (Fig. 1),
LT EEF Y /BB IEOEEET I/ BR
EEWCHF T 5 Folin EEEFEBEERTF FBT
I/BICETHARSEBEINTS AT H 50k xt
L, =¥k F YBI2EET I/ Eo¥SENTHh
BHEBECERTZCELZRLTVELDTH B.
L78 o THLZAFE L Folin IEQEE 2%V 7
% 100 min (7 ¥ Y {EH BEfS 2 5 200 min),
Fro=v e VY YEOBHEZ-YY 7 5N 160min
(R v v {EAEED S 300min) OBEATTIC
&L,

25+ ‘ 7
£ 20F
8
£ 15p z
: /
Z 100 1 3
3 Z-pank
& 05} \\
(=] ) &
0 100 200 300

Reaction time in min
1. Chicken ; Ninhydrin method
2. Chicken ; Folin methed
3. Soya fibre protein (A) ; Ninhy-
drin method
4. Soya fibre protein (A) ; Folin
method
Fig. 1. Digestion of chicken and soya
bean fibre protein with pepsin and Z-
pank using the different estimation
method.
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2. FAXEEILABKBEMOERIEARCEEDEEEDLE
CFA RGBT AR B ENK DD BREABKEICH L TR Y EZ-SY 7 E2ER
Wi & E DM, BEELT LS T Table-11ICRT. BYUHAROEAEROEIER
Uﬁ%%ﬁﬁﬁﬁbf%( BOEMEZRTY, ANIRTHEEZ Y —&—Y, "—a3Y, N
LAEEAENS - TBY, CORRELTHIMERICEY 2MBARCEERNDOEER &
WEZ SNBSS LTI,

FA RGHIAZKEOBEMEREHEDZINEL D_TPPE - TNEN, ZOELEE
BELJEL, BMELZAECEOESUTTH S, COERE LTEA XA LB O
REFD, BREELTO BBk AE CEOBAEASEAER L TKORBREZEIEL
BRPERICERLICSWDIREBIIE - TR E, SLRERLAZCHEOEBEZDODONVE
(LU TERERAZZTIAK - EREBRBTFOND. cOL ERRROBHERFALL
BEORHEEICHET 2 b0 L BDND. Bl AW CEIMLE OBIREFICE 5 MR HER
gﬁi@&?ﬁﬁkﬁﬁ@ﬁéC%EE?%%@T%%? EE VT Y OFLEED/NI D

ORRISHAD K~ DHEMEI/NE L, B LRPTOADIERE—RBERRIGKIE - 272 ) T
brHERDONE, ThZI-VI7EERTRCBY 2HELAZCEB o= YY) Y28

Table 1. Digestibility of food proteins by pepsin and Z-pank

Digestibility (%) Digestion velocity
Foods -
Pepsin Z-pank Folin method |Ninhydrin method
Beef 66.6 82.8 5.27 v —
. Mutton 50.0 62.5 5.46 —
Chicken 45.5 7L ' 4.74 ' 5. 40
Liver 71.1 76.5 6.00 —
Bacon 39.5 58.1 - 4.30 : —
Ham 35.4 44.9 321 =
Sausage — - v 4.37 =
Whale meat — —_ 5.05 ‘ —
Pork — — 6.61 =
Soya protein (A) 57.2 ' 72.1 ‘ — ©2.09
Soya protein (B) 62.2 69.6 — ’ 2.09
Soya protein (C) 58.8 - 69.2 — 1.61
Gluten 57.7 . 636 - 0.25

Eﬁ%ﬁ@%h&h&fﬁij$ébC%#m%%fmm$5k?ﬂﬁm£C%Lf £4 =X

AEE W) OEL MY 7 o VERBTRIEERA & LTS F FBE{EET 200, 0
;om#%m SN DEEZLBZT ENHERS

FEEHEREARXRZERMEN C%’&’HUZ_?—‘Z@ SEEHICB WL EOBEMEEEDL L
HDTH 3D, Melnick 52 OHEOL S I RIELEZTS &, d5 R NAKEONT
RELBICL > TTOEHREMNTECLDDBLBDLNE. LALOTNICE JEH AL
CEELTHA LM X7 A BB EIEECB O TEHY AR CHILELLE T E
CERBELHhTHE.
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3. FAXGHEICABKEOHAEIC KD ELERELETIRF + —EHEDOBER

2IEBOTER LS ICHER LA XA BERBGEESNE L, 427 31/ BOERE
BELHEH/PNEN (Z-¥V I EEBETEO=Y e ¥ YEREREY) OF BEEE 525
FRO 1 D2TEIEZWHEEZLNEDT, £4 X1ARKBICHESRHAEERTCLITX-
THEIRESLIOEBLBEORELEEZHE D hERE L.

BOWEEEELT, £41 XHELAZLERED &, A%, WIEZREEERDBREICEN
LicTF 7R F %+ — B8 TN BT EB—D2DEEENRTVBEDT, COTIAFY—%H

{EERELBEIC K » TELI R DICEES L

3—1. MEESMBABICK D ELBADEE
100°C, 5min JIBULE L7 &4 X AT <
BABIUKESECS, 0.7BLP1Kg/cm?® T
5min JIEMLE L7200 ALHELEBE Fig. 2
ICRY. HRICR ROE SE-AECEE BT
BE L. ok, DITOEBRTR 7y v Erz
100 min ICEEL TN BEH, UL g AL
BOBE M40min OEE BEAEED RN ESE
LD THD, X5 THEMEEREE O REEE
THEANT R7-DEERIT. MR EIE - 2K
R VTG RUER XD EEN L -TNBET
EHbh 5. BELEEICDNTIE, MEaKIZ40%,
E - INEAKIZ 0% BT LTWAE, %7z HEEL
P CRILE DO TE/LEE—200 min E{LED ODsn—%
100% & L BE0oXo2DE) 2N F4 30
EUOB0% ODETERL TS, LSBT HAX
7z AT B OMBALEDS B b IC o 2
TCERBEONATH B, TOHERIE HAYWARD
LY BRUMLY 044 XERMIC BT EHRELR
TE35DTHS. LHL=IEd, RAELHEOB
BRIBERZESET CLICE - THLEZET
BFRBEODIBESOBHDZDTC DFMEI AL
i3 FEREOMBMIC & » THELEZTEOHEEIC
EL7mbDEEZ BT EDNHES.

3—2. 7uF7—ELL3HUEDOELECE
ByEE - : :
ERPIRE DAL & EARICHME I AR K Ha N
0F T —HICK» TRIMLET 3 &, ZOHE{ENK
EBINBHEI pERE L
3—2—1. A O.P CkBHLE

B IEE Table-2 IORY. BB ARKC
BHoOATHLABORREEL Fig. 3 IKHRT 5.

SR HEE THE L.

0-6¢

Digestibility (ODs10)
&

0 50 1100 BC 200
Digestion time in min

1. No treatment

2. Heating (5min at 100°C)

3. Autoclaving (30 min under 1.0 atm)

Fig. 2. Effects of heating and autoclav-

ing on digestion of soyabean fibre
protein (A).

-12
g 1ot i
@ 10
B
Z 0.5
%’n 0 Control
a

0 ‘50 100 150 200
Digestion time in min

Fig. 3. Effests on digestion of soyabean
fibre proteins by treatment with

A.O.P .
Protein heated at 100°C for 5min
was used as cotrol, because other
subjected proteins were heated after
pretreatment in the same condition
-in order to inactivate the protease.
Figure of each curve indicates number

in Table 2. ‘
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Table 2. Pretreatment conditions of soyabean fibre protein (A) with A.O.P.

Temperature (°C) 35 ‘ 4
Treatment
Enzyme \\t@ o 2 ° < i © °
concentration(%) T
0.05 1 4 7 10 13
0.10 2 5 8 1 1
0.50 3 6 ° 12 1

CDPIRERP LB LS CELRROBEK
BUBAEREEIT A O.P.EENEVEEREE-
TED, PV ROEZ-NV X LELORE
RO AZBEDEN L BT 3103 C ORI
EOBICELR Y 7 o vEREERT IR AR 25 BB
BHEB. L7 -T Fig. 3 KRT IS AE L7

b
N

=
(]

[
®

Relative Digestion Velocity
o
[¢3)

EED ODsno % [EBE(LE] FIMBICL - TE O4r c
R L7z BB 2250 72 ODsre % [ &0 DL o2t
Bl ZLTRATBC &Y 5. A
Fig. 4 ICETEBIC X 3 BILEED E& 4 R T. 0 01 02 03 04 05

— o kp PN N ; . . A.P.O. concentration in percent
¢ SR L"T“‘ﬁ{@‘i,\7 ¥ ¥ @ {E{EBAk S 20 min Fig. 4. Effets of A.O. P. pretreatments
O [HPFOHEME] ZRUEOZENEZ1.0ELT on the digestion velocity of soya-
%= e 5 bean fibre protein.

. = .O.P. T :

FEHLTHA, ZOHRE A O.PACK ZRIMEILTE A:No L 2 3 B:No 4 5 6

{LEEOWBICRBELALEEL TR &80 C;No. 7, 8 9. D;No.10,11,12.

03 . E; No. 13, 14, 15.

’ : ’ Dotted line indicates the digestion
DELLA XA BEOEFBERT ¥V VITED velocity of control.

Table 3. Substantial and apparent digestibilities of soyabean fibre protein A
pretreated in various conditions by A.O.P. *

Experimental No. Substantial digestibility Apparent digestibility

1 ' 1.38 : 0.91

2 1.23 0.66

3 1.94 0.94

4 1.92 1.21

5 2.33 : 0.63

4] - 2.04 0.86

7 1.35 1.14

8 1.81 C 1.14

9 _— - 1.40 0.68

10 ] 1.62 '1.06
11 ‘ - 2.08 1.03
12 2.52 1.18
13 2.06 ’ - - 1.08
4 . 2.13 0.84
5 ] ‘ 577 0.85
control 1.00 i 1.00

% Indicated as the relative values at 200 min digestion in which that of control was 1.00.
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T Z-XV 72 ERIE D iALEE REF L ERELE BXU0LP0 BLELOBE & %
Table-31CRE. ZEREE/IAERVWTNGERME (Control) NIV B RELIT-TED,
AO.P. KXBFIMRBEICBOTHIEY OIKGEDTONIT EBDRE. DX IRT
BIUZ-Y /L X BHECOREEE B B0 ELE] Tk Control XU K& WELES
RLTVWEDEF4TCTRER (No. 72F) KEWTERREINTVS., LALBENKIZ
Control DZN XY 3~ I5%EWICEE T, BWHELAXCEOEMMERECRIL » THWIEnE
A5, BEBBROXIICA.O.P.AREBERAELHEDF /R F ¥~ 2—BEBROTELIET
L, AEREERECE > TWE3DTCDEP L SFHEOEHICAR LTV EEDN 3.

3—2—2. IS UICkBETAE
284 VR 4 C@{mﬁ%ﬁfﬁ'f@i}nmot (Table-4). BERBED0.5% 2B
0.075% =HRA LT3,

Table 4. Pretreatment conditions of soyabean fibre protein (A) with papain

Temperature °C 4°C
Treatment time
Papain (hr) 24 48 72
concentration (%)
0. 050 7 hiog 13
0.075 g 1 14
0. 100 o 12 15

ATHELEBRORER, EFLEER No. 8 & 11
25 Control WHER L TRPREL L >TNEARET |
B, 1% ViLk > CHRMLEEOESEICIIRE
nEELTHEBEbN A (Fig. 5).

DEW, VEIRBOERELES XUAELY
HILE L © BfR#% Table-5 TR

HRBELLER A.O.P. OBRADENEEHELTS
DINELBSTNB, Vo5 EPTOBLETE
DHELEBEREDOAIC X 2 AT CHEOMKS B
E% AO.P.OBELLET L/ 0 YILBRIZ ﬂ , \

=t
()]
“

é .

Q
[$)]
T

Relative Digestion Velocity

A.0.P. RERIE-THD, DT LRBILER 0 05 .075 10
B BIMNKSEORE DENEA T EZDIER ‘ Papain concentration in percent

_ _ Fig. 5. Effects of i treatment
TARMER LTV ACEERTEBbN, 772 on the digestion welocity of Soga
Fr— EEBEBEREE TS, Lt - TRE bean fibre protein.
e g 1 o R " . A:;No. 7, &, 9.
AR AEEZRRMRE LTH]T 2L 058 B Ne 1071117
BN YHUBB A.O.P.ABIDENLTH C: No. 13, 14’,15".
BEEZ B, EABRAISEOABLRNED Dotted line indicates the digestion

velocity of control.

SDOLEHNTRVENALES3RRZITVDORZOD
B ORETH 5.
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Table 5. Subrtantial and apparent digestibilities of soyabean fibre protein (A)
pretreated by papain®

Experimental No. Substantial digestibility Apparent digestibility

7 1.32 1.48

g 131 1.37

g 1.23 1.11
10 1.10 1.25
1 1.40 1.28
12 1.28 0.86
13 1.00 1.14
i 1.37 1.20
15’ 1.56 0.90
Control 1.00 1.00

* Indicated as the relative values at 200 min digestion in which that of control was 1.00.

3— 4 FRFT7T-ELBEHICKET A XHE b CONTROL
FAECEDFIRF + — OHE 2 |

BROKEOEERBEZDLIDOTHS 7 7 X g A
F o —DHERT I AT 204 —F—ZDHOYE 3 B
MEAEEELZENTE ORBRESOTHDATY S 05;
BT, L CTHAROMEDS X4 R S A< £ D
HORBEEEEDLS CEL APV THEE 3 \\ E
BADICIEEEE AT EEREEOBRE oy 67F
EE Ve . Protease pretreatment time

BAEIZ3-2, 3-3 THRNKEABORKETT in days at 4°C

S = s - - — Fig. 6. Effects of protease treatment
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MEEESEERCKECEE LTV EDICL 598 YIUBEDEAICEAD BEDIZLD
LTHBEOCHESRTHS. THROL, N VIBICE - THBEERETR/AE L, cizmEs
BIEHEDEBINEY., TOXIR2EBED a7 T—¥EHANERICENT, 44 X%
BEOBEBCRT3EEN S0 F T~ E0BEC L - TAEL B> TNEZ ENHESH
Wi oichl, COTERTaTT—EOBELEBERICE->TTF /AT +— (EEE) 2R&ELS
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Table 6. Effects on digestibility, cohesiveness and hardness of soyabean fibre
protein(A) pretreated by various conditions

Enzyme Pyetreatmtoent * : . N Digestibility™*
concentration time at 4°C Hardness Cohesiveness Digestion Apparent
% (day) velocity digestibility
A.O.P.
0.05 1 0.99 0.88 0.91 1.14
” 3 0.33 0.45 1.26 1.06
” 7 0.27 0.36 0.70 1.08
0.10 1 0.75 0.71 0.60 1.14
” 3 0.28 0.30 1.10 1.03
” 7 0.22 0.26 0.85 0.84
0.50 1 0.18 0.23 0.33 0.69
” 3 0.09 0.08 0.97 1.18
” 7 0.07 0.04 0.93 0.85
Papain
0.05 1 0.59 0.83 0.83 1.48
” 3 0.76 0.83 0.83 1.25
” 7 0.59 0.76 0.8 1.14
0.075 1 0.64 0.86 .11 1.37
” 3 0.56 0.74 1.16 1.28
” 7 0.53 0.62 0.93 1.20
0.10 1 0.58 0.58 0.64 1.11
” 3 0.63 0.65 0.75 0.8
“ 7 0.48 0.56 0.91 0.97
Control (none) — 1.00 1.00 1.00 ’ 1.00
* Shown as relative values of which control was 1. 00.
Table-6 KBTI HIED K&V OIE L WH 5t 1
ELTENTVBRIEEZRDLTNER, 7%~ » E'i F
ABSSE AR TRNMERZA LTINS, Fig. 7 5 3 >3
e e R AR e
BN TRZOBEFRE—BHOHITHS. THELDE ) ; C
MoE LIChET 3 6012 SlibEskEsn, ¥ s N
BFIRT v —BRUBOSDEELBNSDTH g 7
BT ELERLTED, COREL I/, ¥ 0.05% &
BEICIZLAC-IERUIBREK, BAULL 0-50 0f5 {o
0.075% B, 4°C-18RU3 ARKIEBEIEE KL Relative cohesiveness
EINTVEERLTFIRF »—DETHNEL, Fig. 7 Relatin between cohesiveness
s & z - e s and digestibility of soyabean fiber
CNETORRDPLELRY GEACLESIS 5EA protein pretreated by proteases
>h 5. A:0.50% A.0.P ; B:0.10% A.0.P

C:0.06% A.0.P ; D:0.10% Papain
E : 0.075% Papain ; E: 0.05% Papain

Figures indicate the pretreatment
hours at 4°C respectively.
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0.075%KBEHR AR N4 C K TI~3 HELEERITS & LI X » TH{LHED 20~30%1 L,
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