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IO 7 148 (R Pk A X BB R ) < 6 PPSO S
H i 7 KGM/HPMC 5. e V5 Y 1) 25 1 286 38 IX. R A
AL LA R % E 8 1.000 mm, B2 5N 1
Haz, 22 & R 25 °C, N A8 Ya FL R 0.1%~100%

AR AR . d ] PP50 V- #l & KGM/HPMC
O T TR A o AR Al SR AR TR BR I E R
1.000 mm, W 284 1% , I % B R 25 °C, 583
4 0.1~100 Hz,

B . 4 PP50 F-HR i i KGM/HPMC
A2 TE S R R R R LR R MO, )RR N
1.000 mm, [# SE RN 1 Hz, 1%IEAE | N 25~
90 °C,
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Fig.1 Shear stress vs. shear rate for KGM, HPMC, and KGM/HPMC composite systems
with different mass fraction at 25 °C
#& 1 KGM.HPMC fnRERE S # KGM/HPMC SR ERMIEFMiRESH
Table 1 Parameters in terms of Non Newtonian fluid for KGM, HPMC and KGM/HPMC composite systems
with different mass fraction

Ui e 0.50% 0.75% 1.00% 1.25% 1.50%

KGM n 0.593 0.492 0.454 0.450 0.393
K 4.282 14.248 32.086 38.885 63.901

R? 0.765 0.755 0.788 0.805 0.806

K7H3 n 0.681 0.559 0.468 0.464 0.437
K 1.359 5.271 13.512 17.098 30.078

R? 0.808 0.794 0.781 0.842 0.836

K5H5 n 0.759 0.645 0.558 0.528 0.498
K 0.480 1.966 4.530 7.650 8.886

R? 0.876 0.794 0.795 0.808 0.811

K3H7 n 0.964 0.768 0.674 0.649 0.586
K 0.0562 0.362 1.105 1.515 1.659

R? 0.868 0.901 0.841 0.837 0.910

HPMC n 0.879 0.856 0.832 0.795 0.737
K 0.00239 0.00282 0.00439 0.00456 0.00461

R? 0.990 0.988 0.965 0.989 0.984

Wrf HPMC #l KGM 43T 5% 8] & A= 28 25 45 41 B AR
FH L BEAR T 43 74 0 0 sh PR T RBRAIE TR R 1Y
n Al RIS B %5 KGM & H 34, KGM/HPMC 14
Z 1 KGM 438 [8]AH B AR 38 %, IR AR T H:
WEhPE, F B H T, 5Z AR, KGM/HPMC &
BCV W Y K (B Pl A5 1 W 5 1 20 B0Fn KGML % 1 1Y
B WHE A, 33X 32l TG R R 0 o 5k
FKGM Fri, 4 m TIR R oK LR & it

RO T 43T N BCRE L 4 A BVE R, AT 4
KT TR %, LS Ay
VER N AN 5 B AW 2 e

AR A PR ARTR 5 W WA AR HPMC T KGM
PIRN AL 3 AN AEAEAH AR I BT, 4 W ) B 3
FEAE AT LIAR S T =035

lnnc:@llnﬂﬁ( 1—(p1 )lnnz (2)
A, @ ——HI N AL 53 B e ] 5, —— B — T
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YOI 780 I (P s)!,
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AR G O AN R B RO A, R eT
W8 B -] R 4 ) Carren 1816 A1 HE $
3 W AR 5 2 o B B AN TR &2 B H KGM/HPMC &
T (A 22 2 B 171 286 5 1 8000 {5 X 00 (B 0 A7 % L
RN E 2a~2e, B E WA, KGM/HPMC & Bl A i)
ZEBy VR B 0 S PR AE /N T HISH . B R W] 7
KGM 5 HPMC & BeA& 5 HJE il 1 45 #6) B0 1958

ARSI AR R Y], KCGM 4r 8 Ik
B B H B oo i 5 HPMC 43 F 4 - 1Y B
K ke A 38 A KPR, TR S8 3 B 1 B K 4 X
B, PRI | 5 R A hy S50 1 i 2H B PR 2 b
TE G 7K A B AE B . 24 KGM L 1] 28 A% i
(HPMC > 50%),KGM/HPMC & % Z 8711 % & i
SPRE S B AR, LR, 7R AK KGM & &
T, EEZM 0T S5 B BUR B A Y ST
TG HE— 25 B A TR R A 2 35 DI 2

#* 2 KGMHPMC iR R REN #H KGM/HPMC EfRAFREIFERILES LRE
Table 2 Theoretical and actual values of shear viscosity for KGM, HPMC and KGM /HPMC composite systems

with different mass fraction

% 5 # % UEN Nxm3 UIGH yisiy UER Mixk7H3 TMmixKSHs Mmixk3H7
0.50 6436 1 809 588 50 2.3 596 122 25
0.75 33137 9199 2950 565 3.2 2 066 324 51
1.00 68 380 24 026 7022 1476 2.6 3244 425 56
1.25 85 734 30275 11913 2018 2.4 3706 457 56
1.50 143 790 55633 13322 905 17.8 9 664 1598 264
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Fig.2 Zero shear viscosity vs. HPMC content for KGM, HPMC, KGM/HPMC blend systems
with different mass fraction at 25 °C
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Fig.3 Storage modulus (G"), loss modulus (G") vs. shear strain curves for KGM, HPMC,
KGM/HPMC composite systems at 25 °C
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KGM/HPMC composite systems at 25 °C
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Studies on Rheological Behavior of Konjac Glucomannan and Hydroxypropyl Methyl Cellulose

Composite System

Lin Lisong, Shi Wenjuan, Luo Man, Qiao Dongling"

(School of Bioengineering and Food Science, Hubei University of Technology, Wuhan 430068)

Abstract In this paper, the steady shear and oscillatory shear mode were applied to explore the influence of the solu-
tion mass fraction and blending ratio on the viscosity and rheology behaviors for konjac glucomannan/ hydroxypropyl
methyl cellulose (KGM/HPMC) system. The results showed that the KGM/HPMC system was a non—-Newtonian fluid, and
the increase of system mass fraction and KGM content decreased the fluidity of the composite solution and increased its
viscosity at the same time. The molecular chains of KGM and HPMC formed a relative compact structure through hy-
drophobic interaction in solution state, which was stabilized by increasing the system mass fraction and KGM content.
For low mass fraction system, more KGM content was favor for the formation of hot—set KGM/HPMC gel, while more
HPMC content was beneficial for the formation of hot—set KGM/HPMC gel in high mass fraction system.

Keywords konjac glucomannan; hydroxypropyl methyl cellulose; composite; rheological behavior



