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DETERMINATION OF VISCOELASTICITY IN SEMI-
SOLID FATS BY THE RS600 RHEOMETER
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heology is the science of flow and 
deformation of materials under stress 
and strain. The study of rheological 
properties is an important area in food 
product development. Viscoelasticity

is one of the rheological properties of materi-
als.  A viscoelastic sample behaves like an elastic 
solid or a viscous liquid under different condi-
tions.  Rheological testing is a sensitive technique 
for evaluating the texture of fat crystal networks 
especially in food products.  In the food industry, 
rheological data are needed for determining the 
functionality of ingredients in product develop-
ment, determination of food texture by correlation 
to sensory data, immediate or final product con-
trol and process engineering calculation for equip-
ment such as pumps, heat exchangers, extruders 
and mixers.

The behaviour of a semi-solid fat can be determined 
by measuring its viscoelasticity using a rheometer.  
In oscillation tests, the elasticity part is defined 
as storage modulus (G′) and the viscosity part as 
loss modulus (G′′). In viscosity measurements, 
the shear viscosity is defined as η. The SI unit for 
G’ and G” is Pascal (Pa) while that for η is pascal 
second (Pas). 

According to Tadros (2004), in any flow process, 
whether during manufacturing masticating of the 
food product, the flow stress affects the ‘structure’ 
of the system, which, in turn, affects its rheological 
characteristics. 

INSTRUMENT

The rheological properties of food samples are 
determined using a Rheostress RS600 Rheometer 
(Figure 1: Thermo Haake Karlsruhe, Germany 
using a stabilized low-inertia air bearing and a 
Peltier element for temperature control).  A 35.0 

Figure 1. RS600 Rheometer.

Source: Zaliha (2006).

Figure 2.  Special mould for sample tempering.

cm serrated parallel measuring plate and a special 
mould (Figure 2) are used for sample tempering 
prior to the measurement. 

FIXING NUT
1.67mm THK RECTANGULAR 
TOP LAYER C/W HOLES TO 
SUIT SCREW POSITION

1.67mm THK ROUND MIDDLE 
LAYER WITH 40mm DIA HOLE 
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4mm DIA BUILT IN SCREW

1.67mm THK RECTANGULAR 
BOTTOM (BASE) LAYER C/W BUILT 
IN SCREW TO MATCH BOTTOM 
SURFACE (FLAT) TO DETAIL
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RESULTS SERVICE OFFERED

An oscillatory stress sweep test to determine the 
linear viscoelastic region (LVR) at a frequency of 
1 Hz,  followed by frequency sweep tests from 1 
to 20 Hz at constant stress (in the LVR) to evaluate 
the storage modulus (G′), loss modulus (G″) and  
viscosity (η) for:

•	 foods including fats and fat-structured products 
at different temperatures; and

•	 palm oil products such as CPO, RBDPO and 
palm mid-fractions.

TARGET CLIENTS

•	 Food and palm oil industries;
•	 MPOB researchers; and
•	 universities (national and international), other 

research organizations and laboratories.
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Figures 3. Storage modulus (G′) and viscosity (η) 
of commercial margarine, shortening and palm oil 

products.
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