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CNS

. CNS Farnell ( Brookfield
) LFRA

QTS
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 LFRA 1500
 LFRA 1000
e LFRA 100
. Bloom

+ AOAC-BS757 =

Tel:020-83510088,Fax:83510388
© Snoinstrument.com2004  dongnan@sinoinstrument.com



m IE:I?HELI. ii

QTS-25

. QTS-2525
.« QTS-2505

. 100-520mm
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AACC( ) AOAC
ISO BS
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TEXTURE ANALYSIS...
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WHAT IS FOOD TEXTURE...

(1ISO 5492
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TEXTURE ANALYSIS

FUNDAMENTA> IMITATIVE>> EMPIRIC> OPTIMUI\/I>

«Hardness *Adhesiveness

Related to “real-life”
oFracturab”ity Cohesiveness characteristics of a

: product!
«Consistency *Chewiness

Tel:020-83510088,Fax:83510388
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Hardness
Springness
Cohesiveness
Gumminess
Chewiness
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Hardness
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Springness
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Cohesiveness
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Gumminess
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- Scale-up Approval

- Specification Development

- Shelf-life Trials

- Ingredient Changes and
product matching

- At-Line Process Control

- Proactive rather than Reactive
Processing

- Process Optimisation

- Pipeline and Pump Design

ISO

conformance

- CRITICAL QUALITY POINTS
- Integral part of ISO 9002

- Raw material and Supplier

- Product Improvements
- Sensory Correlations

- Texture Profile Analysis
- Consumer Studies

- Product Matching

(Adapted from Borwanka, 1992)

% © Sinoinstrument.com 2004
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Variables to Texture Analysis...

Instrument Specific Variables:
 Test Speed
e Test Direction
« Distance of Penetration

 Probe Type

Tel:020-83510088,Fax:83510388
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COMPRESSION: Probe (cylindrical probe or flat plate)
comes into contact with sample exerting force upon it.

O U [] = Cake Compression
] HARDNESS
I Probe area equal to||  Initial surface
fracture
or greater than that
of sample
UP
DOWN STROKE STROKE
> 1
B |

Tel:020-83510088,Fax:83510388
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PUNCTURE AND PENETRATION: Probe comes into
contact with surface creating both compressive and
shear forces as penetration increases.

O O = GELATIN BLOOM TEST

A Bloom value is taken as final
F force attained at given
deformation

BLOOM STRENGTH

rea = Work ! Negative area =
to attain Adhesion of gelatin
deformation sample
/ 7z IS

Negative force = Tackiness/
- of gelatin sample

Tel:020-83510088,Fax:83510388
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PUNCTURE AND PENETRATION: Conical
probe comes into contact with surface generating
Increased forces with increased contact areas as test
proceeds.

. . Soft Cheese Spreadability

GIVES GOOD i

INDICATION OF Hardness
PARTICLE FLOW

Consistency

v

B Adhesion Characteristics

Tel:020-83510088,Fax:83510388
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CUTTING AND SHEARING: As the blade or

cutting wire comes into contact with the samples cutting
forces are generated as probe distance increases.

] O U B “Measurement for Cheddar Cheese
= rdness

Initial resistance to
utting shown by slope
followed by plateau of

forces indicative of

r\nneictnnr\\l

A\ JRrelrels vy | |Uy \/
t

Adhesion Characteristics

»
»

Tel:020-83510088,Fax:83510388
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SPHERICAL PROBES: Compression using rounded spherical ball

probe. Probe comes into contact with surface creating predominantly
compression forces until point of rupture or end of test.

' . Surface Compression Test on Brie Cheese
[ ] .
Rounded APPARENT HARDNESS
edges give MODULUS
‘ good probe
sample
o0 o contact AREA OF WORK
A INDICATIVE OF
INTERNAL
CONSISTENCY
..... t
N [ |

Tel:020-83510088,Fax:83510388
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cutting.

®Meat & meat
products

®Fish

®\/egetables

/ ®Cheeses
®Cosmetics

1 CUTTING WITH A SHEAR BLADE: Blade
fixtures are used to simulate the action of slicing or

Cutting Forces of Reformed Ham

1 Modulus is
generated from Hardness
initial slope

Area is indicative of
sample consistency

v

\/ '

Tel:020-83510088,Fax:83510388
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CUTTING WITH A WARNER-BRATZLER BLADE: A notched
blade centrally locates cylindrical samples such as sausages.

The notched shape gives increased contact area throughout
the test generating more constant results.

Warner-Bratzler Cut of a Sausage

N Initial fracture

Gradual decrease in

forces as fracture
L continues. Slower the
AR LIes e decrease greater sample
> sa_mple consistency e.g. work to
consistency ek

t

T O UCU UUUIUUUO, T W O0UITUOUOT
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CUTTING WITH VOLODKEVICH BITE JAWS: Used to
simulate the biting action with the front incisors. Peak force
generated is of key interest.

® Cereals Cutting Force of a Carrot
A Sample
® Meats Bio-Yield Hardness
point

® Fruits and

% vegetables Area is indicative of
i sample consistency
® Confectionery
\ >

Tel:020-83510088,Fax:83510388
© Snoinstrument.com2004  dongnan@sinoinstrument.com



m IE:I?HELI. ii

CUTTING WITH KRAMER SHEAR CELL: This texture

press consists of ten precision blades which move through a
box compressing, shearing and extruding the food.

* Multiple blades make the cell particularly suited to the
assessment of multi-particle products or those which have

variable properties across their cross-section.

® Breakfast ® Prepared rice,
cereals beans and pulses

® Pie fillings

® Pastes ® Meats

Tel:020-83510088,Fax:83510388
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BACK EXTRUSION: Compression-extrusion tests consist of
applying force to a food until it flows through an outlet. In back
extrusion this is area X and Y in the illustration.

XY

* Forces involved are extremely complex

* Generally record the max force
required to accomplish extrusion and
the work done during the test. Average
forces generated post plateau are also
sometimes quantified.

Tel:020-83510088,Fax:83510388
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BACK EXTRUSION . These tests work particularly well

with viscous products such as:
2Soft Gels and yogurts
?Fruit and Vegetable Purees
?Cosmetics
?Sauces and pastes V
vGreases |
- *standard Mayonnaise
"""" — Hardness
" Light Mayonfnaise Negative area of graph
Modulus | /) - caused by weight of
(Gradient) T — sample on probe and
' ] et adhesive characteristics.
Consistency t
Adhesive Force

Tel:020-83510088,Fax:83510388
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FORWARD EXTRUSION: Measures the compression force for
a “piston” disc to extrude a product through a standard sized
outlet in the base of the container.

Excellent imitative test of many commercial
applications

Tel:020-83510088,Fax:83510388
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FORWARD EXTRUSION WITH OTTAWA CELL
OTTAWA

This test measures the compression force for a loose fitting
square plunger to extrude a product through a base plate.

/ « Extrusion plates supplied comprise of bars,
holes and a blank plate.

® Breakfast ® Meats
cereals ® Fish
® Fruit, vegetables
and pulses

Tel:020-83510088,Fax:83510388
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| FORWARD EXTRUSION

OTTAWA CELL
= I «—— Force to rupture and extrude

@ Probe

Steep increase in force Withdraws
as target deformation reached

v

Compress and deform sample
» Ottawa cell becomes tightly packed until almost solid

Steep increase in forces
* Air and liquid are expressed until rupture and extrusion

Force plateau‘s until probe changes direction

» Peaks indicative of particulates and sample variation

® © Tel:020-83510088,Fax:83510388
© Snoinstrument.com 2004  dongnan@si noi nstrument.com
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Probe

THREE POINT BEND ASSEMBLY

This test measures the fracture and bend characteristics of
many different materials:

® Biscuits ® Plastics ® VVegetables
® Confectionery ® Cosmetics ® Polymers

“Snap” Characteristics of Lipstick

Hardness
Sample F "
W, Initial slope
[ ] decreases

Adjustable
support span

’J |

\ post fracture

v

Tel:020-83510088,Fax:83510388
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il

UP AND DOWNWARD FORCES REPEATED

« TEXTURE PROFILE ANALYSIS (TPA):

Classifies key textural characteristics as a bridge between sensory and
iInstrumental techniques using force/deformation curve.

/
» Utilises compression forces only

» Operates as duplicated profile from which validated textural
characteristics can be calculated

« Multifunctional test with wide range of applications within industry

» Considerable historical references utilising TPA texture protocol

Tel:020-83510088,Fax:83510388
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(UL

HARDNESS

Al

)

A2

)

/|

ADHESIVENESS

<—>

A3
t
SPRI&INESS

*Hardness = Peak +ve
force

e Springiness = Height food
recovers

*Cohesiveness = A2/Al

* Adhesiveness = Negative area

from first bite
 Fracturability = First break in cycle

*Gumminess = Semi-solid foods
calculated from Hardness x Cohesivenes

*Chewiness = Solid foods calculate
from Hardness x Cohesiveness X
Springiness

S
d
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Utilises exponential decay parameter where imposed
force is maintained and relaxation within system
continuously calculated.

* Method is empirical in nature
« Used in the analysis of experimental results
» Applicable to materials regarded linear or non-linear

rheologically
» Gives a good indication of system elasticity

Tel:020-83510088,Fax:83510388
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Stress Relaxation Tests

Peak Load
(@, selected distance) Food exhibiting visco-elastic

= behaviour, where initial force
decreases as constant
T deformation is maintained
z L\gad Relaxation
% ead at
i L . Decompression
S Initial relaxation rate
o)
@)

> 1
Fo Fy VZAdhesion

Tackiness

% RELAXATION = % VALUE OF F, TO F,

Fy*100 = % RELAXATION
Fo

Tel:020-83510088,Fax:83510388
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VARIABLE . TEST DIRECTION

UPWARD FORCES: Adhesion forces are calculated
from compressing a product until adequate contact
between probe and sample is made.

» Considered as both a positive and negative
characteristic

1O Oy > |
* Indicative of attractive forces between sample
and other materials with which it comes into
contact
I « Traditionally quantified as the work required to
break interface in:
® Gums, pastes and
L ® Glues GalE
o ConfeCtlonery ® Rice and pasta

Tel:020-83510088,Fax:83510388
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VARIABLE . TEST DIRECTION

ADHESIVE CHARACTERISTICS OF A YOGURT SAMPLE

A

F Time that the sample
remains adhered to the
probe

A
A 4

B \VAWAN
V\Js\. V N\

t

v

ADHESIVENESS ADHESIVE FORCE
Work required to break
probe-sample interface Force required to

break probe-sample
interface(TACKINESS)

Tel:020-83510088,Fax:83510388
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VARIABLE . TEST DIRECTION

UPWARD FORCES: Tension is used to stretch
samples and generate tensile or break forces within

a sample.

« Samples will fracture at narrowest region due
to “necking” where sample thins to point where
it snaps.

* Problem is compounded when samples are

Area thins gripped in jaws of fixture creating weak point.

HthHj ‘

as tensile
strength
increases » Geometry and regularity of sample is critical
| | ® Spaghetti ® Packaging Seals & Films
® Noodles ® Wire etc.

Tel:020-83510088,Fax:83510388
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SELECTING THE TEST...

A wide range of tests are available, each with specific
benefits or disadvantages in specific applications. It is for
this reason that Bourne (1982) denoted a 4 stage
procedure for test selection:

Bourne 1982 4

1. NATURE OF PRODUCT: Material characteristics

2. PURPOSE OF TEST: QC; Product Development; Research. Legal
Obligation, Process Control etc.

3. ACCURACY REQUIRED: Replicate tests, natural variability within
sample.

4. DESTRUCTIVE OR NON-DESTRUCTIVE

V 'V AV

Tel:020-83510088,Fax:83510388
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SAMPLE SPECIFIC VARIABLES

There are a number of sample specific variables which must be
addressed prior to running a texture test:

HOW SAMPLE IS HELD:

» Surface contact area should be maximised and
anisotropic effects eliminated

TEST TEMPERATURE:

 Total dependency of textural characteristics on
temperature

ﬁ EDGE AND BASE EFFECT:

 Movement, distribution and flow of force related
positioning beneath probe

Sample variables must be limited and understood in order to maximise
fundamental value of a test.

Tel:020-83510088,Fax:83510388
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alysis--
«a science to learn from!

Although food texture itself is a complex multi-dimensional

attribute its measurement and quantification doesn’t have to be.
The quantification of textural parameters permits:

Texture AN

Sensorial
Correlation

Process and product
Optimisation

Rheological
Prediction

! Tel:020-83510088,Fax:83510388
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We hope that you have found this tutorial useful.

For more information about our products and services please contact us.

268 1706 (510030)
020-83510088 83510550 83510358
020-83510388

Tel:020-83510088,Fax:83510388
© Snoinstrument.com2004  dongnan@sinoinstrument.com



