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Bread spread, cream cheese, mayonnaise (spreadability)

CR-Rotation vane rotor testing in original container holder

APPUCATION NOTE

Chocholate spread 1. in Pa tins Rasberry jam ‘I:oil'l Pa tins Fat content T,in Pa .
- . in % at0.02 rpm Spreadability of cream cheese -
A 284 117 With seeds 590 100
5 Influence of temperature and fat
B 70 73 ieved %7 104 225 95
Sieved (measurement 2) a77 104 105 126 content
Tab. 2: Comparison of FL 22 vane rotor yield stress measure- :
ments with 0.05 rpm for chocolate hazelnut spread products ~ Tab. 1: Comparisen of FL 22 vane rotor yield stress measure- 52 144 AFPLEATIONHETE
ments with 0.05 rpm for a sieved raspberry jam and one mayonnaises with three different fat contents L . 4
with seeds Investigation the effect of fat content on the yield <
i : &
stress of mayonnaise measured with HAAKE =
800 L T L S Viscotester iQ Rheometer and vane rotor
e 140 I o APPLICATION NOTE
7007 900 /\ : 5. y
800 4 Il 3 L R 1 [ i Yield stress of jam, chocolate spread and peanut <
600 ;’ 100 butter measured with HAAKE Viscotester iQ Rheometer i
500 700 H t o 5 and vane rotors
o L R c B0t
a £ 94\ - |
c 400 = 500 £ 60 i
300§ / \
200{' 1 20
200 /’I Vith seeds 0
100, 100+ 0 80
‘ ; 0 I
0 0 80 160 240 320 400
0 80 160 240 320 400 — HAAKE RheoWin 4.41.0000
tins
HAAKE RheoWin 4.41.0000 HAAKE RheoWin 4.41.0000 Fig. 6: Vane rator yield stress measurements with 0.02 rpm

Fig. 4: Comparison of FL 22 vane rotor yield stress measure- [Of mayonnaises with three different fat contents
ments with 0.05 rpm for a sieved raspberry jam (blue curve)
and raspberry jam with seeds (orange curve, inserted image)

Fig. 5: FL 22 vane rotor yield stress measurements with 0.05 rpm
for chocolate hazelnut spread products A and B

Thermo Scientific Rheology Application Note V238 Applied Food Rheology Using Fast Speed Control and Axial Measurements
Thermo Scientific Rheology Application Note V268 Spreadability of Cream Cheese - Influence of Temperature and Fat Content
Thermo Scientific Rheology Application Note V271 Investigation of the effect of fat content on the yield stress of mayonnaise
Thermo Scientific Rheology Application Note V272 Yield stress of jam, chocolate spread and peanut butter
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Chocolate spread, mayonnaise (viscosity curve, stress plateau) [

CR-Rotation equilibrium steps A (are more exact than ramps 4 ), air bearing rheometers

i I
* Plate/cone measuring geometry rmoscien

Mayonnaise type  Steady-state step-test

APPLICATION NOTE

temperature-controlled stress plateau
) ] Regular 116 Pa Rheological and textural properties of various food
* VISCOSIty decreases by Low fat 89 Pa formulations analyzed with a modular rheometer setup
7 or 3 orders of magnitude, resp. 40% yogurt 119 Pa
Authors
Regular Mayonnaise h)h’”‘:cy:&‘;d\ﬂ;uLr"\‘zﬂrp,mu Germany
< -
Viscosity curve of a chocolate spread. e
: o o 10— o noi) ] . 500
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) i : i n=f{¥) 350
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10° 8 10° 300
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= 10 200
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10" Shear stress plateau 50
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10407707 10% 70 107 10° 107 107 100 10" 107 0° 107507 100 10" 102 13

ThermoFisher
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Thermo Scientific Rheology Application Note V238 Applied Food Rheology Using Fast Speed Control and Axial Measurements
Thermo Scientific Rheology Application Note V292 Rheological and textural properties of various food formulations analyzed with a modular rheometer setup
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Chocolate (ICA standard method 46 International Confectionery Association) [EEEREEEE
CR-Rotation ramp, thixotropy loop area, curve fits and interpolation for yield stress determination

« Concentric Cylinder measuring geometry @ 40°C Milk Dark

Chocolate Chocolate

« Push Button for sample conditioning, measurement, 7, Casson/Pa 89 2.1

) ) 7,Windhab/Pa 147 4.0
evaluation & documentation 1, Senvais et al/ Pa 300 104

#Z! Job Editor: Viscosity acc to ICA mit VTiQ.nwj EI@ thermo scientific
. n
it Rreometwiia <] Yield Stregs of Chocolate Melt J——
e VTiQ CC25 DIN
Measuring geometry | CC25 DIN Tifar VTiQ - =
Volume 161 ml Fl b h l f h | l |
Temperature controller| yTiQ-T - OW e aV |O U r O C OCO a.te e tS—
 owe ]  ieniiication | i D working according to ICA standards
wrsS - Al - 1= (¥
1 e ID 14 Message Temperature set to 40 °C — lll T A f (Y.)
120 g Dalk Ghoctios
2 'Ifﬂf 5 Set Temperature R 0,000 1is t=5,00 min T4000°C i ﬂ i AIKAHI0COII0 X
A - t=1(Y) Author: Klaus Oldérp
— h — n=f(y) K
3 D8 Message £ preshear of 5 min at 5 1/s is recommended .k " ! oywords
G ¢ . ) — Casson (lin) (2) | ' Chocolate, QC, ICA standards, viscosity, yield stress
% = >
ser ) o :& Windhab (3 I TR b e mems 3
4 Jl-— ID1& Set/Reset Reset total tine 1 00 by Casson (h(n ))(5) 1 ) i Introduction
- qs Windhab (6) | il The flow behaviour of molten chocolate is a crucial parameter
s [ D7 RotTime CR 5,000 1is t500min  #300 TprevC 2 ! & for many reasons. During production the transport, filing,
Hon ) i : G dipping, coating or dosing steps depend on a well defined
e A ' : 5 6 » viscosity and yield stress. Likewiss, the properties of the
8 G D8 Message The next 3 steps are the test program tselt © 80 7 e ; r : I e e e e (e © final chocolate like the look of it surface or its mouth feeling
o o % { : > ; a are directly related to the chocolate’s viscous behaviour.
7 / D2 Aot Ramp (cont) CR 2,000 1is-50,00 Usfin  t300min  #180 Tprev*C |& : i i £ ! 5
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ot . ) . _ . g 2\ Ay, | ¢ . — control (QC) test methods for any company producing volume, time for temperature equilibration and cleaning
& [y P RolTime CR 50,00 1is t100min  #60  Tpres°C e 60+ meaee M TBR oo L AT s ieses LTS I R e L L = chocolats or using chocolats for their own production of 8., effort. Also, with improved sensitivity smaller shear rates
— 4 ‘ 4 chocolate-coated cookies. are accessible, which improves the reliability of yield stress
9 \ ID6: Rot Ramp (cont) CR 50,00 1is - 2,000 1/s lin t300min  #180 Tprev°C ' calculations [1] with extrapolation methods like the Casson
T ' - To make viscosity testing in QC easier and more reliable, ~ model.
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Figure 1: The HAAKE Viscotester iQ Rheometer.

Thermo Scientific Rheology Application Note V269 Flow Behaviour of Chocolate Melts — Working according to ICA Standards
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Fresh fruit juices, tomato sauce with tomato & onion pieces RS

CR-Rotation viscosity curve: large gap plate/plate meas. geom. TMP60 DC (10 mm rim) + P60 rotor
CS-Rotation ramp for yield stress measurement and stability predictio

* Due to large particles (several mm) absolute measurements are not possible
* Fresh pineapple juice with fruit particles (4 mm gap)
« Tomato sauce with larger tomato & onion pieces (10 mm gap)
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Lab Report Thermo Fisher Scientific Rheology AppLab, Karlsruhe, Germany
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Starch (temperature sweeps)

CR-Rotation with vane in temperature-controlled cup
CD-Oscillation plate/plate temperature sweeps with polarization light microscope

« Temperature induced transition crystallin/amorphous

Fig. 2: Propeller shaped 2-blades vane
rotor FL26-2b with fitted shaft adapter
(left) and 4-blades vane rotors FL22 and
FL16 with shaft adapter (right)

0,15

0,10

0,05

/—\ﬁg. 14: Maize grain (front)
0,15 Rice A

el :
Fig. 12: Wheat flour (front) 100 0.20
Regular Grinding |
190
180 /50
l7o : Rlc‘e B
| 5 Maize A
60 < || o010 ; ——0
Extremely fine grinding | Maize B
e 50 T 1»

[ -
140 0,05 |-50
130

5 10 B 20 2%° % 5 10 15 20 251%0

tin min tin min

Tin°C, T_Setin °C

Fig. 13: Wheat flour (type 405), two grinding grades, vane rotor FL26-2b; viscosity in arbitrary units Fig. 15 Crushed rice and maize, same temperature profile as with wheat flour followed by a

constant temperature of 65 °C, FL22 vane rotor; viscosity in arbitrary units
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Figure 5: Native potato starch (5 % in water): Photos show the
starch crystals in the beginning, the swollen crystals at peak
viscosity and the inhomogeneous solution after cooling down.

Thermo Scientific Rheology Application Note V228 Rheooptical Tests during the cooking of starch and the crystallization of fats
Thermo Scientific Rheology Application Note V255 Rheological investigation of starch swelling, gelatinization and retrogradation
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Milk, yoghurt, cheese, fat, dough (gelation, baking, crystallization) [EES

CD-Oscillation time sweeps or temperature sweeps, plate/plate measuring geometry

* Oscillation Milk + Enzyme
does not affect the development Tiﬂ%*?gﬁ%at 32°C
of the structure = G =1(t)
. _ _ - G"=f(t)
Yields valuable information about —8=1f(1)

the structure (e.g. strength)
» Gelling of protein (see graph)
« Baking of dough (e.g. flour batter)
« Crystallization of fat (cooling run)

d/°

« Solid elastic samples (e.g. cheese)

In*| / Pas,G'/ Pa,G" / Pa

I Cross over m%@;nw T

10

viscous liquid
103 g

0 5 10 15 20 2
t/ min

Thermo Scientific Rheology Application Note V298 Investigating heat-induced gelation of whey protein using simultaneous rheology and FTIR spectroscopy
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Marshmallows (chewing simulation)

Texture analysis with a plate

 AXIAL h-controlled lift movement

Repeated Compression of a Marshmallow

o

" -

Fig. 1: Samples M (left) and S (right) before measurement.

hin mm

0 05 10 15 2.0 25

tin min

Fig. 2: Samples M (left) and S (right) during measurement.

Thermo Scientific Rheology Application Note V243 A Rheometer with Bite — Marshmallows in the Rheometer

Fnin N
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A Rheometer with Bite — Marshmallows

in the Rheometer|

Klaus Oldorp, Therma Fisher Scientific, Materal Characterization, Karisruhe, Gemany

Introduction
We use many of our senses to experience our food. For
a food product to be popular and therefore successful,
it must meet many requirements: it has o look appealing,
smell good, have a pleasant texture in the mouth - or
“mouth feel® - and of course taste good. As soon as a food
product is perceived as being “unpleasant® during cven
one of these subjective “tests, it can quickly lead to
consumer rejection.

When regarding natural products like bread, meat or
cheese, certain fluctuating or individual “bad* qualities are
sometimes accepted, such as the smell of certain cheeses.
However for industrially-produced foodstuffs, and par-
ticularly when dealing with treats such as sweets, all of the
above criteria have to be met to gain consumer acceptance.
Mo matter how good somcthing looks or tastes, the
“mouth feeling,* Le. the texture in the mouth, has to be
right, otherwise the pudding will remain on the shelf in
the refrigerated section and the cookies will never be
purchased.

Marshmallows are another example of food where not
only the flavour and sweetness, but also the “bite®, is
critical for enjoyment. Using a rheometer or a testing
machine such as a texture analyzer, this consistency or
texture can be described using objective parameters and
thus making quality conirol or targeied improvement
possible. A modern theometer allows various options
for characterising marshmallows and similar products.
Tt akso allows the viscositics of the starting materials to be
measured, and the finished product can be characterized
in an oscillatory test.

By combining a scnsitive normal force sensor with a high-
precision lift drive, the Thermo Scientific™ HAAKE™
MARS™ provides the additional option of stressing
samples axially, i.e. by exerting a vertical force on them
from above ar a maximum of 50 N (which corresponds
to a weight of 5 kg) by either pressing on or pulling the
marshmallow sample. In this type of situation, the Therma
Scientific HAAKE MARS measures the axial force and
position of the measurement geometry precisely while the
sample is being squeezed, o the penctration of a probe into
the sample is tracked

Thermo Scientific Rheology Application Note V292 Rheological and textural properties of various food formulations analyzed with a modular rheometer setup

fritz.soergel@thermofisher.com | 17 May 2022

Fig. 2: Samplas M (lefl) and  (right] during measurement.

Measurements and Results

Twao products were compared during the experiment.
Marshmallows (M) of about 30 mm in height and a sugar
foam product (5} of about 10 mm in height. In order to
compare the absolute values discs were cut from product
5 maiching the diameicr of the marshmallows and were
stacked three high (Fig. 1). A 35 mm-diameter plate as used
for rotational and oscillation measurements was run down
to a height of 7 mm (Fig. 2) ata specd of 1 mm, and then
run back up to 30 mm at 1 mms. This process was repeated
on the samples five times in a row to simulate chewing in
the mouth.

“When compressing first sample M, the force increased to
about 45 N before dropping again. During the following
cycles the force only reached about 40 N but remained
nearly constant through each cycle. A force of 50 Mis
required to compress sample S; the sample is thus felt to
be hat hardee The maxi applied force decreases
throughout subscquent cycles, dropping from 44 N during
the second cycle to 40 N during the fifth cvcle.

Thermo

SCIENTIFIC
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Loaf bread slices (TPA and firmness)

Texture analysis with a plate
Firmness test based on AACC 74-09

* AXIAL h-controlled lift movement Compression ¢ of two slices of loaf bread with 100 mm/s
up to 40 % of the initial gap height and

Texture profile analysis (TPA
g ysis ( ) evaluation of compression force value (CFV) at € = 25 %

Two-bite test (2 compression

cycles of a cylindrical sample 5.5,
by 4 mm (30 %) with 0.4 mm/s) 5.0
451
06 Sample contact
. ; - UM deformation ...
: irst cycle : : :
0.5 Firstcycle .............. 35
: | | 3.0] | ' | |
0.4 'Il """""""""""""""" """""" E 2.5
=z ; : e .
E 03 2.04
H : : : 15 .
02 3 S S S if_ ___________ 10l Compression force
; | 0'5 value (CFV) at 25 %
0.1 ) ] i ! i
0
. 0.5 i i i i i i i i i
% 20 0 5 10 15 20 25 30 35 40 45
tins

ein%
Lab Report Thermo Fisher Scientific Rheology AppLab, Karlsruhe, Germany
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Bread roll, apple, margarine (penetration, indenter test)

Texture analysis with an indenter Crust : Fypper nat > Fromer hat

« AXIAL h-controlled lift movement Crumb : Compression of the inner part

Upper half 8.2 6.0
Indenter diameter 6 mm
Lower half 5.8 4.6 _
Lift speed 1.2 mm/s
Penetration test on margarine repeated 8 times. 1.
First the probe moves into the sample,
Then the relaxation of the normal force is measured.
Indenter diameter 5 mm
1,20
101
1,00
=z
£
< 0,80 - c
o L
o
o
l_L 0,60 -
E 5
2 0,40 -
0.20 &
0.00 T T T 0 ! : : : T i
5 i " i 0 5 10 15 20 25 B i
Time /s tins Lower half

Thermo Scientific Rheology Application Note V238 Applied Food Rheology Using Fast Speed Control and Axial Measurements
Lab Report Thermo Fisher Scientific Rheology AppLab, Karlsruhe, Germany
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Chocolate (breaking test)

ThermoFisher
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Texture Analysis — Chocolate experts can judge the quality of a chocolate bar by breaking off a piece

 AXIAL h-controlled lift movement
with 1.3 mm/min, T = 23°C
 |Indenter diameter 5 mm

» Force for breaking correlates with
sound of empirical breaking test

Frn [N]

Breaking of Chocolate
I=5cm, v=1.3 mm/min, T= 23 °C

10 ________________________________________________________________________________________________ L

breaks at 17.12 N
max. bending 0.63 mm

dark

T ...................................................... I

breaks at 6.66 N
%% max. bending 0.39 mm

milk

20

15 11.0 10.5 10.0 9.5
h [mm]

Thermo Scientific Rheology Application Note V222 Breaking Strength of Chocolate
Thermo Scientific Rheology Application Note V238 Applied Food Rheology Using Fast Speed Control and Axial Measurements
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APPLICATION NOTE

Breaking strength of chocolate

Authors: Sabine Dohmen, Klaus Oldérp, Hans-Michael Petri

Chocolate appeals to all of our senses. We see the colour
and the glossy surface of the bar, we smell the elusive
flavours, we weigh it in our hands and fee! how it melts, we
hear it break and sense its resistance, and savour the taste.
With so much “sensuality®, it is easy to forget how quickly
the pleasure can be destroyed, if even just one of these
properties is not as we expect it or are accustomed to.

Even unconsciously, the breaking behaviour of chocolate plays
an important role in influencing the consumer's impression.
Chocolate experts can even evaluate the qualty of a sample
by breaking off a piece

Rheology plays an important role in several steps of
chocolate production. The liquid chocolate formulation and
the fats used can be characterzed by their viscosities, yield
stresses and solidification behaviours. These parameters
are important for quality control and processing, and can be
determined using rotational or oscillation measurements.

Figure 1: The HAAKE MARS Rheometer.

thermo scientific

Sensory properties as experienced during the melting
process, or “mouth feeling”, can be described with the
viscosity curves and the yield stress. However, these
rheological parameters contain no information about the
breaking strength of the final chocolate bar — and there-
fore a new method and new equipment are necessary to
assess the resistance to break.

The Thermo Scientific™ HAAKE™ MARS™ Rheometer,
manufactured by Thermo Fisher, features a highly sensitive
normal force sensor and a very precise lift motor which
allows the customer to apply controlled axial forces to

the sample, pushing or pulling it, and to analyze its axial
deformation.

For example, with a new measuring geometry (Figure 3),
chocolate bars can be positioned on the rheometer and
submitted to an increasing axial force until they break. This
measuring geometry [1] consists of two parallel support
bars which can be mounted onto a base plate in a variable
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Cookies (breaking test, crunchiness)

Table 1: Amount of bending and force at curve maximum of fresh and aged biscuits.

Texture Analysis

. No. Ah / mm Fn/N Ah / mm Fn/N o
* AXIAL h-controlled lift 1 0.532 5.384 0.633 6.395
movement, indenter 2 0.563 6.395 0.596 7.927 APPLICATION NOTE
_ 3 0.596 5.943 0.584 7.545 C i Pt T 5
- Fresh cookies (reference) 00 - o 550 om0 runchiness of biscuits — [exture 5
- Aged cookies (exposed to _© 0490  6.684 0.562 7.065 analysis on a rheometer
air/humidity) more elastic  \ean vaiue 0.537 5.948 0.581 7.244
- Good Reproducibility StdDev 0.039 0.536 0.034 0.512 e il i
. rel. StdDev 731%  9.02% 5.90 % 7.07 % i
- 22 % higher force Fnmax
. Fresh Biscuits Biscuits Aged 14 d
- 8 % more bending Ahmax
8
7
6
z 3| z
!
3
2
1
% 05 0 15
) ThermoFisher
Ah in mm SCIENTIFIC

Thermo Scientific Rheology Application Note V292 Rheological and textural properties of various food formulations analyzed with a modular rheometer setup
Thermo Scientific Rheology Application Note V293 Crunchiness of biscuits — Texture analysis on a rheometer
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Different Tribology measuring geometries available — here: Ball-on-3 Pins geometry

« 3D printed (rapid prototyping), machined version available
* Rotor with ceramic shaft, metal spring and holder for a 2" ball (here: glass)
* Lower holder for 3 Pins (here: PDMS, made in a 3D printed mould)

Butter Milk Products - 3.3 g vs. 1.4 g Fat

0.67 10.05
0.51 10.00
1 I S S 1 .- S S
P g 9.95
| 03f T N — £
c s s - | 9.90 E
= I B A S N ¥ S e
= ' : Vanllle ~1.4g fett o <
E . —-— ﬁf VR) 9.85
O L f(vR) e i
- Shake Sqrc‘no?(ﬂ;{}\!anilla - 3,3g Fett ; :
d ——-— =TV i
ol T i — h = fivR) S 9.80
-0.17 1975
02 i i i | 9.70
0.01 0.10 1.00 10.00 100.00 1000.00

vR in mm/s

Thermo Scientific Rheology Application Note (in prep.) Influence of fat content on the tribological properties of butter milk products
Shewan H.M., Pradal C, Stokes J.R.: Tribology and its growing use toward the study of food oral processing and sensory perception. J. Texture Stud. 2020-51 7-22
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Cheese — one rheometer for rheology and texture testing

Comparison milk-based cheese vs. vegan cheese analogue

Serrated plates temperature controlled

Normal force relaxation (3 N initially)
CD-oscillation amplitude sweep
CD-oscillation temperature sweep
Texture serrated plate

Vane rotor

&
£
o
&
=
[C]

HAAKE RheaWin 4.88.0001

Figure 7: Results from the amplitude sweeps at 37 °C plotted over the
deformation yin %.

Cutting/biting test with vane rotor blades

Amplitude Sweep Heating Run
P35 SE, 37°C P35 SE, CD, 1%, 1 Hz, 2 K/min
wST e e e e Q) 10%
80
--------- —— 0 104
L 60 Y
o ok - 8
= e, / a
- B 4 (50 £
T NN TR = 10°
L w140 =
L e e L ]
20 10%
10
o - 2 »
1 107 10" 10 1(% i 10 20 30 40 50 60 70 80 90
¥in% HAAKE RheoWin 4.88.0001 Tin°C

to 90 °C.

Figure 8: Development of viscosity and phase angle during heating up

Sin®

Figure 2: Upper and lower serrated plate (left) and measuring geometry with
cheese sample (right).

Figure 3: 4-blade vane rotor used to simulate cutting or biting the product.

Surface Penetration of Sliced Cheese

FninN

% Tos 0 15 20

HAAKE RheoWin 4.88.0000 Ah in mm

Figure 9: Results of penetration test of both products.

Thermo Scientific Rheology Application Note V300 Rheology and texture of cheese and a vegan cheese analogue

fritz.soergel@thermofisher.com | 17 May 2022
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Rheology and texture of cheese and a vegan cheese

analogue

Authors
Annika Hodapp and Kiaus Oidorp, Thermo Fishar Scientific,
Karisruhe, Germany

Keywords

Chease, vegan cheesa analogue, food analogue, texture
analysls, rheology, meometer

Introduction

Wnat Is cheesa? Cheesa Is fermented milk with the rignt taste

and the right texture. While the taste Is far beyond its capabliities,

a rheomater can cafinitely halp to analyse the taxture, This
becomeas espacially helpful when trying 1o create a vegan
substitute for cheese, since the consumer expects a simiar
fook and feel compared to a milk-based chease.

The textura Is an important part of a chease’s properties.
Depanding on the KInd of cheesa and its age this can range
from creamy to solid. Rheological measurements can be used
1o quantify the viscoeiastic properties of chease and cheese
formulations. On top of that, a mogdern rheometar is equipped
with a normal force sensor and therefore offers capabilitios
beyond the ciassic rmeological measurements. In combination
with I1s automatic ift, a rhreometar can also be usad to run
texture analysls 1ests. In the case of a cheesa this coud be
usad to quantify e.g. Its bite o Its cutting properties.

This report summarises the rasults of various rheological
measuraments and a penetration test on a miik-based cheese
and a vegan chease substitute.

Materials and methods

For the measurements described here, a sliced butter cheesa
and a siicad vegan altemnative were used. Both products are
commercially avaliable and were purchased at a local grocery
shop. The milk-based cheess consisted mainly of protein

and fat (25 % and 24 % respaciively). The maln components
of the vegan altemative wera fat and starch 20 % and 17 %
respactively} while Iis proteln content was beiow 1 %.

Figure {: The Thermo Scientific HAAKE MARS iQ Rheomester.

The rheological tests were performed using a Thermo
Scientinc™ HAAKE™ MARS™ IQ Alr Rheometer (Figure 1)
equipped with a Peltier temparature moaule for cone-piate- of
parasial-plate geometries. To be abie 10 acapt 10 the thickness
of the cheesa slices, a paraliel-plate-geometry was usad. To
prevent slippage, safrated piales were usad on both sides
(Figure 2).

To get a general idea about the properties of both products,
ampiituce sweeps at 20 °C and 37 °C Wera parformed over a
straln range from 0.01 % and 100 % at a frequency of 1 Hz.
The measuraments at 20 °C were Intendad 10 show the sample
proparties at room temperature, where cheesa Is cut or a pleca Is
bitten ofY, for exampio. At 37 *C the behaviour during chawing
or swallowing was Investigated.

thermo scientific



16

Conclusion

Rheology, Texture, Tribology ... (possible with one rheometer)

Rheology

Bread spreads, cream cheese, mayonnaise (spreadability)

Chocolate spreads, mayonnaise (viscosity curve, stress plateau)

Chocolate melt (ICA standard method 46 International Confectionery Association)
Fresh fruit juices, tomato sauce with tomato & onion pieces

Starch (temperature induced transition crystallin/amorphous)

Texture

Marshmallows (chewing simulation)
Loaf bread slices (TPA and firmness)
Bread roll, apple, margarine (penetration, indenter test)

Chocolate, Cookies (breaking test, crunchiness)

Tribology

Butter Milk Products

Rheology & Texture

Cheese (milk-based and analogue vegan)
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Vane

Plate/cone

Concentric cylinder
Plate/plate (large gap)

Vane, RheoScope

Plate
Plate
Indenter

Indenter + Lower

Ball-on-3-pins

Serrated plate/p late, vane
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