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Texture and rheological properties of compourd system of tara
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XTG REWA 6 4 MR RKGBRIEEL; ERE S P
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MERBARAABTRILERROBEBESGH. A
TG 5 XTG %4 A e b# A B 6.4, £ pH
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Abstract : The TG and XTG with a total concentration of 1% were
compounded according to different quality ratios. Then the gel
properties and rheological properties of the compound system
were determined by the texture analyzer and the rheometer, and
flow curves were analyzed by using Carreau model. the forming
mechanism of compound system network was analyzed by

scanning electron microscopy(SEM). The texture analysis indica-
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ted that the maximum gel strength was obtained when TG/XTG
quality ratio was 6 : 4, Moreover, there was the maximum G’ in
frequency scanning and temperature scanning. As a result, the
best compound quality ratio between TG and XTG was 6 : 4. The
viscosity of the best compound ratio kept relatively stable within
the range of pH 5~ 10. After adding salty ions(Na't, Ca?"),
viscosity of the compound system was reduced. The reduction
tendency of Ca?" was more significant. Analysis by SEM showed
that there was a significant synergistic effect between TG and
XTG, which formed a good gel network structure.

Keywords: tara gum; xanthan gum; gel strength; viscosity; rhe-

ology properties
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1.3 Hik
1.3.1 RG] TG/XTG ZERLiA R MK % WML TG
5 XTG 4r B BRI R 00 10,15 9,25 8,35 7,4 ¢
6,5:5,6:4,7:3,8:2,9:1,10:0 & .HKi4gH
L5 TR & W 18 Jm A 396 g T SE A 80 °C 28 1 K
SO BE R 10 B, BT 80 CHEIRK AR
FAAREE RS 1T, L 150 o/ min $ERE 3 ho ¥R m 80 “C 2%
BAKER . FERTFHE 12 h FHFESKE.
1.3.2 A pHH TG/XTG E AR R Wil & WM FRIK
12 iy Bl 4 g Sl R 6 0 4 19 TG 5 XTG, 4 31 2%
8 A 350 g TSE M # 80 “CZEMAK ., & F 80 CIHIER
KB, A R IR 1T, DL 150 r/min BEE 3 hL B,
SR 5 A 0.1 mol/L # HCI #1 0.1 mol/L 4 NaOH 745
pH 4y 81K 2,3,4.5,6,7,8,9,10,11,12, 6 £ 845 pH
BIE RS B, B R R 80 “CZEMHK & 400 g, TE IR
THEHE 12 ho iR KE.
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BRAFL VG 1~ 100 rad/s, W48 1% (I 3IE 76 28 P 3 3
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MR L MR A RN 25 CRMBT.
F/‘IET 10 10 LISk, i TG/XTG E Lk R 5 Carreau
LA LE B RPAREE 0.99 UL E .3 TG/XTG & fic
TR Z 13 80 i R 45 & Carreau LAY

F1 FTELEH TG/XTG EB R Carreau HEE &

SH
Table 1 Carreau model fitting parameters of different
ratio TG/XTG compound system
TG/XTG & 70/ e/ f
c/s p R?
il (g/2) (Pa+s) (Pa+s)

0:10 3.479  0.431 48.97 0.001 0.994 85
1:9 1.446  0.442 79.96 0.000 0.992 72
2.8 1.783  0.453 88.56 0.000 0.990 71
3.7 1.799  0.463 139.82 0.000 0.995 14
4.6 1.857 0.557 219.48 0.000 0.994 23
5.5 1.811 0.418 250.07 0.000 0.995 17
64 1.885 0.418 309.41 0.000 0.996 26
7.3 1.856  0.425 242.32 0.000 0.994 28
8.2 1.878 0.437 234.26 0.000 0.993 72
9:1 1.405 0.429 127.86 0.000 0.992 47
10:0 0.512  0.380 16.31 0.000 0.989 61
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AR R, R Z L AR AR T, AR L ]
DI TET A I L, p (EERA R 0, Ui W] TG/
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Figure 3 Frequency scanning of different ratios of

TG/XTG compound system
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Figure 4 Temperaturey scanning of different ratios of

TG/XTG compound system
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(B 4 B ZH B TF R 10 0K 78 50 080 59 U R T L BB A
WBZH (R pH,pH=7.03+0.20)fR#iE. pH Jy 5~10
B 6 B AR AL A RIF ELAN A AL JL-F A, B 7R ik pH
FUETERELZRERALARIFMWABREE. pH 2 11,12
B 2 B AR AR BT V) B R R AR K HBE G BT D) R i B K
Fh B B TR IR AL AT RE R TG i AR i i 2
T 1A 7R 1A T 0

B3 2 AT, pH {2 5~10 B, TG/XTG & ik &
Tshih £ my RYERAE 0.98 DL b, M 6V & 1, B A8 (b 45
AN ABFEHAD pH &4 F, TG/XTG E Rk & R FEAK.
LHpHAH A 2. 3+ o B35 FEAK . 7T RE 2 5 MR 1 i XTG

*z2 AR pH &HTH&E TG/XTG EB K R Carreau
KA ESH

Table 2 Fitting parameters of carreau model for optimal

TG/XTG compound system under different

pH conditions

pH c/s p r]o/(Pa-s) nee/(Pa e s) R?

2 0.602 0.866 21.66 0.036 0.945 62
3 0.575 0.976 36.03 0.046 0.939 22
4 1.067 0.984 192.61 0.000 0.915 33
5 1.904 0.965 360.51 0.000 0.981 09
6 1.919 0.921 322.62 0.000 0.981 97
7 1.952 0.894 328.38 0.000 0.989 21
8 1.617 0.968 319.15 0.000 0.987 68
9 1.542 0.978 329.17 0.000 0.988 57
10 1.377 0.953 338.19 0.000 0.988 65
11 3.546 0.947 376.41 0.000 0.967 78
12 6.139 0.869 525.89 0.022 0.944 82
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Figure 6 Flow curve of optimal TG/XTG compound

system with different salt ion concentration
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Table 3 Fitting parameters of carreau model for optimal

TG/XTG

NaCl concentrations

compound system with different

NaCl ¥ B/ %  ¢/s P po/(Pas+s) pe, (Pass) R?

0.2 9.785 0.373 247.08 0.000 0.970 40
0.4 7.132 0.393 240.53 0.000 0.976 04
0.6 5.532 0.409 192.53 0.000 0.953 34
0.8 5.153 0.409 184.09 0.000 0.983 44
1.0 3.962 0.426 174.24 0.000 0.951 06
K4 AE CaCLIRETHE TG/XTG Ef{k & Carreau
EREYSSH
Table 4  Fitting parameters of carreau model for optimal

TG/XTG compound system with different

CaCl, concentrations

CaCly ¥EE/ % /s p q/(Pass) g./(Pass) R

0.2 1.746  0.459 05 121.44 0.000 0.969 40
0.4 1.885 0.446 02 99.68 0.000 0.975 06
0.6 1.306 0.469 98 85.38 0.000 0.960 08
0.8 1.997  0.409 53 82.09 0.000 0.953 78
1.0 1.660 0.443 22 79.94 0.000 0.979 33
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