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WHAT IS FOOD TEXTURE--:
fraR KRR

All the mechanical, geometrical and surface attributes
of a product perceptible by means of mechanical,
tactile and, where appropriate, visual and auditory

receptors.
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Vlar BMALESHIE. Ho TENE
(1SO 5492, VOCABULARY FOR SENSORY EVALUATION)

“All encompassing” complex-specific
multidimensional attribute
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TEXTURE ANALYSISH44%:43#f. . .

“An empirical measure, which can be correlated with
fundamental aspects of structure and macromolecular

behaviour”.
B — "IV E 7, G5 IR TERE 7 AT

FUNDAMENTAL , IMITATIVE EMPIRICAL OPTIMUM
A B B ZLoalheY

TEXTURE ANALYSIS: There are a number of typical parameters
associated with this science 51X ] Rl 20 I VERE S 5L

*Hardnessfi & «Adhesivenessti [ Related to “real-life”
characteristics of a

SpringnessfiZétt *Cohesiveness P &4 product! #8575 52
br & A o &R HIRr it
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TEXTURE TESTING APPLICATIONS... M

- Scale-up Approval 7= fh 252\ E
- Specification Development 15 F 51
- Shelf-life Trials = i LR A7 [H] 156
- Ingredient Changes and
product matching

F 73 AR AN i UL

- CRITICAL QUALITY POINTS Jfi & A
- Integral part of ISO 9002
ISOJ5T E I UE Y 3 B 4>
- Raw material and Supplier
conformance

JER AL o e ) — SOk

PRODUCT DEVELOPMENT =@ &

QA & QC SYSTEMS J5i Bk MIF1s s

PROCESS DEVELOPMENT HETZ

<~

- At-Line Process Control 277 i f 42l

- Proactive rather than Reactive
Processing #5 4= 7™ B (Ui 1 2%

- Process Optimisation 4= {4k,

- Pipeline and Pump Design X} i Fil %
ERARKITAZSHEME

PRODUCT EVALUATION 7= F4

- Product Improvements 7= & 5gid

- Sensory Correlations 5 1@ %

- Texture Profile Analysis ZH 2573 Hr
- Consumer Studies 7l 2 & W 5t

- Product Matching 7= /i UG AL

(Adapted from Borwanka, 1992)
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J R AR B K 0 2 HUE X

R b E R IRIER R, AR TRAR 2R,

T3~ AR TEANT [A] R €

5 g5 R v AR

€ SCNBRIFTE E A BT 25 (1 71

2 > Ny, AO ——» )
ZH B B X IS E X
fiff ¥ (Hardness) 5 A 8] FH 2R R 38 R BT e ) 7, B RGPS 1)

3.4 (Springness)

SRR 1B, AR R O IR
HARZS 3

FEBF — IR W A AT 25 — IR i I
GR B R ) A PRI e

Fhi Bt P4 (Adhesiveness)

PR 5 Al B W3R 1 5 R A R i 22
8] (IR 51 A0 pe i o, #2472 4
SEYMENDE sk, Fik,
i)
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WEM: (Cohesiveness)
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VARIABLE: TEST CONFIGURATION
AR SR WAL

Il] TEXTURE PROFILE ANALYSIS

HARDNESS
A2
Al [
A3 T
SPRINXIN ESS

A

ADHESIVENESS

S

eHardness # & = Peak +ve
force

*Springinessi#{4:= Height food
recovers
*Cohesivenesshttigith = A2/A1

«Adhesiveness #iifff &= Negative area
from first bite

*Fracturabilityif{2¢ )5 = First break in
cycle

*Gumminess#iift = Semi-solid foods
calculated from Hardness x
Cohesiveness

*Chewiness "H g "= Solid foods
calculated from Hardness x

Cohesiveness x Springiness
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Variables to Texture Analysis...
YOt 7 Hrill B Rl 2RI 23

Texture analysis procedures are generally empirical in nature.
Variation in test parameters must be understood and eliminated
in order to maximise the benefits and relevance of data
generated.

Instrument Specific Variables: %ﬁ@
« Test Speed MiRiHE &
« Test Direction i 7 ] Q

« Distance of Penetration %% If &5

« Probe Type ¥4I #5

S



VARIABLE: PROBE TYPE #:L7%

DOWNWARD FORCES /5 F 7

COMPRESSION: Probe (cylindrical probe or flat plate)
comes into contact with sample exerting force upon it.

JEGFREe: Rk (R BOR - FRIRD 877 IR

O U u Cake Compression EEEH AR
F HARDNESS

{1053

Probe area equal to Initial surface

fracture

or greater than that

of sample Rk THUBER
BET BT B %)
T fie

UP
STROKE

> 1

DOWN STROKE




VARIABLE: PROBE TYPE #:L7%

DOWNWARD FORCES /57 F 3t 77

PUNCTURE AND PENETRATION: Probe comes into
contact with surface creating both compressive and
shear forces as penetration increases.

SR RY: PRk T BB SR, 4% A AR
2 SR H]

GELATIN BLOOM TEST 3R R

Bloom value is taken as final
force attained at given

deformation
BLOOM STRENGTH

rea = Work Negative area =
to attain Adhesion of gelatin
deformation \ sample [ |7 TH R

o ~
. A A
Negative force = Tackiness S 7

of gelatin sample [ /)
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PV cis.c.. | VARIABLE: PROBE TYPE #5417 2

DOWNWARD FORCES /5] F it 77
PUNCTURE AND PENETRATION: Conical

probe comes into contact with surface generating
increased forces with increased contact areas as test

proceeds. [R #E LR Sk 5 15 i 2% T 22 A B 185 0 22 ikt 1 AR

o oy
- Soft Cheese Spreadability 4,k i iAm i
GIVES GOOD '
INDICATION OF Hardness fifi &
PARTICLE FLOW
\ / HRRERER
=
Consistency &
L |

- Adhesion Characteristics % [ff 1
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PV cis.c.. | VARIABLE: PROBE TYPE #5417 2

DOWNWARD FORCES /57 F 377
CUTTING AND SHEARING: As the blade or

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

DIRIAET ). J) R R UIBIZRAE T ReMbAr i, 3R EH R
SEINE, PEAEYIE

B O U B Measurement for Cheddar Cheese

A

- rdness fi§i &

Initial resistance to
utting shown by slope
followed by plateau of

forces indicative of

consi e‘l’nnr\
......... ey
VaE
L -J Adhesion Characteristics i Ffi 474

v
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PV cis.c.. | VARIABLE: PROBE TYPE #5417 2

DOWNWARD FORCES /5] F 377

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.

ERFEARE: . ) N B AW =25 5 77, ELRIRE S il iR Bk

45 5
|:| . . Surface Compression Test on Brie Cheese
B :
Rounded APPARENT #hi HARDNESS fiff &
edges give MQQ,l”J“LUS e
‘ z good probe
== sample
°0 % contactifllfz ) | | . AREA OF WORK
: M, 5FEME . INDICATIVE OF
ERE E { INTERNAL
{  CONSISTENCY
YER AR RN
A t
- T ||
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"EA'ENELL VARIABLE: TEST ACCESSORIES [z

DOWNWARD FORCES /& F it 77
CUTTING WITH A SHEAR BLADE: Blade

fixtures are used to simulate the action of slicing or
cutting. A 7] UI&: J1 v R B DI EAT N

Cutting Forces of Reformed Ham ‘k i

®Meat & meat | .

Modulus is
products RIK generated from Hardnessfifi 5
initial slopef& &
®Fish fi PR TR

®Vegetables

ﬁ% Area is indicative of
sample consistency
®Cheeses}if T SR AR

®Cosmetics

’Mitnn

v
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AT VARIABLE: TEST ACCESSORIES [ {4

1 DOWNWARD FORCES /5] Fiti77

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.

VIS8 4 15 FE 0K B b 0 2 i JBOAE — e 4T T ) T
B JIR R ARG, w0 a5 Ry — 1L

Warner-Bratzler Cut of a Sausage &gt &

Initial fracture %YL /&

Gradual decrease in

' forces as fracture
L continues. Slower the
Area is indicative decrease greater sample
of sample consistency e.g. work to
consistency -
,// —



VARIABLE: TEST ACCESSORIES [t

DOWNWARD FORCES /3] F it 77
CUTTING WITH VOLODKEVICH BITE JAWS:

Used to simulate the biting action with the front incisors.
Peak force generated is of key interest.

s CNHDD BT T AT oA P2 2R B iR 12 Al

FVERE 5,
® Cereals Cutting Force of a Carrot }i% |
/ﬁ\'%ﬁtﬁl » Sample
. Hardness
® Meats W;@ Bio-Yield -
point4: 4 it i
® Fruits and 7K 7
)/ ' vegetablesﬁ% rea is indicative of
. sample consistenc
® Confectionery P g
pE R - .
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