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Fig. 1 Dynamic time scan of loach surface mucus (¢ = 2.5

g/L ) at 20C

2.2 REMNFRHENIN

B SR O R SR A L T
TR BRI A5 B 0 B K R AE AR, (o Bk
PR BEANTR]. 18] 2 B ARSI VI 2k
ATLVE S, 580 ISR, R B TS
STUIIHZ KRBT 4324 3 A~ DX sk - 6 AR AR 5T D)k
R (y) T B3, A — X, I A 0
B (n,) RN FVIREE (o) s BB v 2E— 23
I,m, TR, B BT U R A, AR AR
D5y GREEME A, m, B AR, o AR X B
BT, RWR A 5 1S I 14 1 585 4
AR (y, ) RYAT AR, 3365 — 20 DX H B A i S 5
IR A T , o T 32 A DG F B BR A, vk
JEH S, 4 /L i YR R W, AR — AR i DX 7 ik
U A A RE H B

DI 2 RO [ 3 B2 B 14 m, , SRAS- G LG
BE(n,) I3 SHIT 0, S () BRAR. AT,
N5 ¢ KRR N n,, o ¢"®  ARHE Colby 411

TS T ) 3R L B WA E R LT
VA VR I 2 25 1A W L B e SR 25V T .,
Y e WFRERR BN 9, < e, < Hy, <
¢, G R R SR BB DL HA Oy
FIE AR T SR S Y R A KR
EAT 2 B0 H 15 4 S0V 2 235 VA T R

7,(Pa-s)

Il il

107107 107" 10" 100 10* 10
Shear rate (sfl)

Fig. 2 Apparent viscosity of loach surface mucus with

different concentration as a function of shear rate at 20°C

The solid lines are the Carreau model’ s predictions.
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Fig. 3 Concentration dependence of specific viscosity of

loach surface mucus at 20°C
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Table 1

o, 7 and n of loach surface mucus with various

concentrations basing on the Carreau model

c(g/L) no (Pa-s) 7(s) n
2.4 2.5 46 0.64
3.4 9.7 47 0.74
5.4 50 79 0.75
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Fig. 4 Frequency dependence of dynamic storage modulus
(G") and dynamic loss modulus ( G") of loach surface

mucus with various concentrations at 20°C
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Fig. 5 Dependence of n* (a), G'(b) and G"(c) on the
temperature for loach surface mucus (¢ =4.5 ¢/L), PEO
(¢=8.5 ¢g/L,M, =4 x10%) and NaHA (¢=5.5 ¢/L, M,

=1.4 x10%) aqueous solution
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Fig. 6 Apparent viscosity of loach surface mucus (¢=1.7
g/L) as a function of shear rate at different temperatures

The solid lines are the Carreau model’ s predictions.
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Fig. 7 Apparent viscosity of loach surface mucus (¢ =3.5
g/L), NaHA (¢ =5.5 ¢/L, M, =1.4 x10°) and PEO
(¢=8.5 g¢/L, M, =4 x 10°) aqueous solution as a
function of shear rate at 20°C

The data were obtained under increasing (open symbols)

and decreasing (solid symbols) shear rate.
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RHEOLOGICAL BEHAVIOR OF LOACH SURFACE MUCUS

LIU Deming, TAO Xinfeng, WANG Yifei, CAI Bin, DU Miao, ZHENG Qiang

( Department of Polymer Science and Engineering , Zhejiang University ,

Key Laboratory of Macromolecular Synthesis and Functionalization, Ministry of Education, Hanghzou 310027)

Abstract The rheological behavior of loach surface mucus was investigated in this paper. The steady shear
curves of loach surface mucus can be divided into three regions. The initial shear-independent value attained in
the low shear horizontal region of such plots is known as the zero shear or Newtonian viscosity (n,) ,which is
called as the first Newtonian region. Subsequent decrease in viscosity with increasing shear rate () maybe
attributed to progressive breakdown of intermolecular network character, which is called as shear thinning
phenomenon. With vy increasing further, viscosity of loach surface mucus becomes shear-independent again. This
region is the second Newtonian region. The relationship between apparent viscosity (17,) of loach surface
mucus and y can be well described by the Carreau model. The relationship between specific viscosity (7,,)
and concentration (c¢) follows 7, o ¢"?, which is in excellent agreement with that of semidilute entangled
polyelectrolyte aqueous solution without salt, suggests it is in the semidilute entangled regime. In the tested
angle frequency (w) region,the storage modulus (G') and the loss modulus (G”) neither changes a lot with
w. G' > G" suggests the loach surface mucus exhibits more elasticity than viscidity. There is a ecritical
temperature , 35°C , for loach surface mucus. Below 35°C, %, of loach surface mucus changes little with
temperature. Above 35°C , the loach surface mucus appears heat-denature and exhibits thoroughly different
rheological responses.

Keywords lLoach, Mucus, Rheological behavior





