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Abstract: Guar Gum (GG) is hydrated in water and appears viscosity. It has been demonstrated in
various studies that GG was not affected by human digestive enzymes. The influence of GG on the
enzymatic reaction of soy protein isolate (SPI) by pancreatin was studied using rheological
. On adding the enzyme to SPI
dispersion, the storage modulus decreased with time, and attained to plateau value with the lapse

measurements and BCA method (bicinchoninic acid protein assay)

of time. The degradation for mixtures of SPI and GG in the presence of pancreatin occurred slowly
with time and the rate constant of SPI degradation decreased by the addition of GG. By the
rheological measurement and BCA method, we found that the degradation for the mixture with low
molecular weight and high concentration GG5 proceeded more slowly than that with high
molecular and low concentration GG3.

Key words: Guar Gum, soy protein isolate, viscosity, enzymatic degradation

i
IKERNEOD AR E SUERR AR Al e DR RA B DT

B IR D B NA, ) —— U7 EORI
JFEEE LT, F7RE A EofgREMEZ R LT

EDNHIVTNDD, 2 < IIKIT5HR LSRG FLALA,
LER2 EOBHTCITT RS S Qg 19, A6
FECHWZZ T AL, 77— ORI HELN
TR DZAIATC, KO U A T35, b
B ERARWER, 2L 27 0— UK TER, (BldaElE
RN S, ks EFAMIH SN2 LR S
TWBY, [FRRC, fEes oo chp Ras %
B, ffa L 27— Lo FER, IEMoSER)
Rorp EATEEIERICRT T DN B 2 Z L S
TW5 50, Kk, MoRE bEbh, EH S5
HRIPRTHY . EORGEINT LTAR R

BRFLEA L LT, A=, w3 px—Re EOMT A
VIR WV BILTUN S 59,

BWRHHE T NG COFFERDWE L - IR %
B25ESINTNBR, XTI EIZBOTHEDIHE
b« WINERZ D S5 Z L SiE SuQung T,
NET, LAm o—TREC X 0 KB ERY ORI
IZE T, REZ L TEDOHY « WD) B8
I VT T ARERHIESND Z LA LT 1219, Zo
I VT T AL DBERG H Ry F@ﬂ\ﬁﬁf‘—}i}:‘[

IRAETHRYHREOTREEIC L > TRV . IRETHEY
WRHERIR D RDNT OFSEEN T H 2 & %%ﬂ L7=13,

-
—



TLdIRNTRPEREE AR AR BFFEiE 26 17 = (2015 48)

DT, RYMEE N Faaof R L TREDRR S
av=x g INaw o Ev, DRG0
DR DR ATITER, B0k R
BHECREEDY 10mPa-s, 20mPa-s, 30mPa-s DLy FUZ
BWTHREERGABRE LT-725, TN B 2750
ROLIVRVER L 7207 19, 22 C, ABWBETIL, &
By BDEIL D 7T —H D2 HNT, B0k
JE% 30mPa-s & —ElEE LIZADONEERT - AL
B VT F ALK DB D 7T —TT ZOF
WAL EHHRE LT,

FERHE
1)
77 =5 CLF, GG E779,) 132596 F - F - 1

BN THFESMDOER D H D 2FE (LU T GG3,
GG5 Lovd,) LT, SEC-MALLS (1 AHHsR
ru~ 8757 4 —ZAENBERRHERDIC LY HE
By R E Uiz, GG3 OEETH )y 18 Mwl$20.1
X105 g/mol, Z5HEFEE Mw/Mn 13 1.90 27~ LT,
GGbH DOEE Yy 18 Mwi$12.2X105 g/mol & £5y
RS Mw/Mn VX, 1.59 Z7R LT, Z0ttEnd 50
THTEOERHHPAL H L0, GG3 DF7HYGG5 Ik
NTCEG T DRSS ERTT—H Lk TeoT, /R
gxx7 LAF SPL &7 d,) & LT=a—7 Y7
—SE RN AR (R Bt SRy
) ZRW=, XU LT FURERE LTV R
LT7F o F (RE Yo 2SS, 4EEm) 14
O Ot S, 7 7—BIEE T a7 —
BIEE U S—EiEEEZ b h, 2T 124
72¥ 26,000units LA EToh 5, BERIENE S ZEMED E
pH7 THIEZIT-7-,
2) REEEDT D JREEATMES 1 D LERGEE

fiif A KicEnE GG 2L, GG3 KAk &
GG5 /KA (EEE0.01~0.5 wh%E %) ZFHRL
7=, R L4 2 —4% ARES (TA Instruments Japan
Inc., HR) ZHWT, ML 25°C & Liidhiimis
Kbie, TV HEE 05125 500 51 F THMNSH7=1%,
500 s17°5 081 F Clb S8, 970 EORTHE RS
FOVEREIL, W 200 s¥min & L7, 1REIE
PO - SRR (P87 2271 0.04 rad, EAE50 mm,
F¥ 7005 mm) EH, sROF-FERRC LD |
TRIBERERE s &30 BEEE 1 | TOMT L7235 5 OV
20D, BrT OIS A (7e) o 23RS
7o BEIZ3EHRDIKL, FEEEfER LT,

3) BRI DRI A7

SPI HfsAIE, Miiv 47K 8.5 g2 SPI 1.5 g Z1##HE
A LAkEE 100g & L7z, SPI -GG EARIL DA
L KIC GG AERHNRES U AR L7=1%. SPI 1.5g
EHHRRA LaREE 10g & L-, GG OIRGHEIT, ¥
a0 ST B IR D, 30mPa ¢ s bR DR
BENEIRDIZBOEEH LT, N7 L7 F Uk
0.2M HEPES buffer ¥k & 2M NaCl ¥ Gl L7-
HEPES buffer A b v 7250 S 726 0% 2g BN
L7z, I3 0.33 wh% & L=

L4 ¢ HAAKE Rheostress 600 (Thermo
Electron Corporation, HUi%) - CURIEREE X 37°C,
70,05, 1 Hz ORI TR DR KT
PEAsRDT-, SPIL BRI L ONSPI - GG IRASRIL v
I VT F RN TINL, 3%y (1 =180s) [WfAFF
L7 TEZ BRGE LT, Bt GO A
30 45 (t=1,800s) HIE L7z, JREIITHI (EEE35
mm. ¥vv701mm) ZH =
4) BCA 7% (bicinchoninic acid protein assay)

SPI 2 LN SPI « GG IRARI 7 LT F
FERZUSINL, 2, 4. 6, 10, 30, 60, 90 7% 0sdkk)>
5. % 200u L o7 o~ I AN, sEHIED
\KAKIZHOT T, 77 LT F UG & T2, ~
A 7 ainHhE W 3,700 (KUBOTA, K 2 Fv .,
4°C, 14,000 g T5 oL L, HEEEIN L, ZD
BEE 2 [0 IR L7, 10 fEaiL, ~(f 7=y
YM30 MILLIPORENZFS L, = 7 ainHhe L4 3700
AT Az T o7z, Z ORI AiEsElE BSA
(bovine serum albumin )standard (0.2, 0.4. 0.6. 0.8,
1.0, 1.2mg/ml) % 10uL > 96 /¢ 1— MIAIL
BCA™ Protein Assay Reagent A i & Bi%2350 1 1 D
FEDIREH 200 u L 2%, 8<%, 37°C, 3047
MEFE L7z, v~ 27 e7L— kU —4%—Model550
(Bio-Rad #D) & F\V T 570nm TG ZlE L7, JIE
L3 BRI L, A DT AR,

FER L BE2

GG3 /kiait b GGB KIARO @R ¥ ™0 3H
FEZRIT DR (e ) 02K, C (7] 1Tl
%y LI 0% Figl & Fig2 (oL,
T, CIiZGG ORET, [7IHERHETHD, ERD
Prhd 0 UL, COREND, O LD ERE T, R
AP 2D T &0 D, TR C GG 43 1h3 8 Y
BNEIRD HIE LB Z DTN D 1B, GG3 IZHU T,
C L IREERER. (Yiow TR T,) 13 Yiw=1.7684X1.5084

- >



(R2=0.9815), =B (Yhion T8 9%) 1%
Yhigh=1.1077X25309 (R2=0.9948) DRFEIFTENZE
NPT 2 Z L3 CET, B2, GGHIZBWT, &
I DI E T Yiw=1.5766X12312  (R2=0.9884). 15
PEFEREI X Yhign=1.262X21102  (R2=0.9629) (DZAIF[m)F
XTENFNTET D Z L3 CET=, GG3 & GG D
0 HE B HREESS 30 mPa -+ s 1, Z Ok K
V) BRI OB D 2 EAVEIA L, EREEERT D
BREIFAIC L VBEARD D Z LN TE T, TOFRER,
GG3130.3467g/100mL, GG5 1% 0.5348g/100mL & 73
o7z, BB kS 30 mPa + s & —F
T 2546, GG3 & GG5 DEETHY )y -8 Mwix
20.1X10% g/mol, & Mwi312.2X105gmol IZL 1
GG31XGGS LV EHE N FEDPRENT LD,
GG5 LI DI 72D Z L 2 MER Lo,

1000
100 |
. [ Y high = 1.1077X25209
o ., | R2=0.9948
[v] F
o
£
o 1 k
Z
E
01 F
i Y low = 1.7684X15084
® R2-009815
0.01 0.1 1 10
Cnl

Fig.l Generalized concentration dependence of
viscosity for GG3
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Fig.2 Generalized concentration dependence of
viscosity for GG5
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Fig.3 Time evolution of G’ for dispersions of SPI,
SPI - GG3, and SPI - GG5 with pancreatin.
SPI: Dispersion of SPI with pancreatin
GG3: Dispersion of SPI + GG3 with pancreatin
GG5: Dispersion of SPI + GG5 with pancreatin
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Table 1 The values of ki, k» and G'ss for
dispersion of SPI, SPI+GG3 and SPI+GG5

with pancreatin
K k2 G3 R
SPI 1247 0.098 5 0.127
SPI+GG3 | 0292 0.097 11 0.096
SPI+GGS | 0275 0.078 10{ 0.085
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Fig4  Time evolution of dispersion of SPI, SPI-GG3,
and SPI - GG5 with pancreatin by BCA method
SPI: Dispersion of SPI with pancreatin
GG3: Dispersion of SPI - GG3 with pancreatin
GG5: Dispersion of SPI - GG5 with pancreatin
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