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Fig. 1. The product attribute circle of kramer modified.
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Table 1. Classification of Textural Characteristics(adapted from Szczesniak, 1963)

Mechanical characteristics

Primary Secondary Popular terms

Hardness Soft—Firm—Hard

Cohesiveness Brittleness Crumbly—Crunchy—Brittle
Chewiness Tender—Chewy—Tough
Gumminess Short—Mealy—Pasty—»Gummy

Viscosity Thin—Viscous

Elasticity Plastic—Elastic

Adhesiveness Sticky—Tacky—Gooey

Geometrical characteristics

Class Examples
Particle size and shape Gritty, Grainy, Coarse
Particle shape and orientation Fibrous, Cellular, Crystalline

Other characteristics

Primary Secondary Popular terms
Moisture content Dry—Moisto>Wet—Watery
Fat content Oiliness Oily

Greasiness Greasy

Table 2. Definitiors of mechanical properties

Hardness—the force necessary to attain a given deformation.
Cohesiveness—the strength of the internal bonds making up the body of the product.
Viscosity—the rate ¢ flow per unit force.

Springiness—the rate at which a deformed material goes back to its undeformed condition after the
deforming force is removed.

Adhesiveness—the work necessary to overcome the attractive forces between the surface of the food
and the surface of other materials with which the food comes in contact.(e.g., tongue,
teeth, palate, etc.)

Fracturability—the force with which the material fractures. It is related to the primary parameters
of hardness and cohesiveness. In fracturable materials, cohesiveness is low and hardn.
ess can vary from low to high.

Chewiness—the energy required to masticate a solid food product to a state ready for swallowing. Tt
is related to the primary parameters of hardness, cohesiveness, and springiness.

Gumminess—the energy required to disintegrate a semisolid food product to a state ready for swal-
lowing. It is related to the primary parameters of hardness and cohesiveness. With
semisolid food products, hardness is low.

Source: Szczesniak(1963)



Vol. 3, No. 2 (1987)
3 s g, AZe A FJL
A7tA 84£F EeA 43 & HF @l
T Aol Wlaxen, AR BE 4FY €2
F59 AN LY A= (viscosity) s} 4L
2h4) (elasticity)o] ey AAty & 2 b
) Szczesniak®L €22 BAL A4 B4, ss
T 54, 76 3A¥A 245 AAAR YR
7z &ote ARHL F4EE L7 o (Table
D, 2 A7 5459 g A9 (definition) e} 53
W& et gl e (Table 2)P, 2 o] & Kramer®, Sher-
man®®, Finney Jr.®, Szczesniak 3} Skinneri®,
Szczesniak!®, Jowitt!®, Peleg#%o] w23 Z R4
A" JJ A 2 £ Ao g gL AT 2
e wxFord 4F AAHE dAeR ¢ AT

AAAE
1 =3t

E_
=
RE
4|

rlr [-d

127

7 &8 AP s AFsig o

Ll A= 1974 o] FPo] texturometer 2 A}
43t oA de o) EHn e 26T AEY
H2HE EA% As, AL AF - AzzAL 4F -
A4 AEF 2 T7d 92 g4 2327, TPA
ZH 2 B4A5 S nag o) F, S vel 34
8 AEo G BAQ T o] TRy g,

AE 4 dTFd 2o dEAdsg Y EdE
compression test, puncture test, shear test, torsion
test, bending test, Extrusion test, Stress relaxation
test, creep test o] 9l =w]!519, o] & o} wky Fol
A creep test 9} torsion test Z A YJF AY ZE A
A& accessary vF wFEo 24 AFF ¢ Y& 177
a} 2 Instron Universal Testing Machine o]z}, we}

first peak

second peak

second biie

]
[N

20
Py
115
FRAC
__________________ - ™
[—Pz §
{0 @
O
w
LB N L. 15 &)
i O
: (VR
1
4o BEND | T 0

DISTANCE(Cm)

Hardness: Height of max. peak in first peak (HARD=P1)
Cohesiveness: Ratio of the area under the second bite to that under the Ist bite (A2/A1) (COH)
Springiness: The amount of recovery from a deforming force (SPR)

Gumminess: Hardness #% Cohesiveness (GUM)
Chewiness: Gumminess X Springiness (CHEW)

Fracturability: The force with which a sample crumbles, cracks or shatters (FRAC)

Fig. 2. TPA curve of acorn flour gel.
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Fig. 3. Generalized maxwell model representation.
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Fig. 4. Analysis of relaxation curve for acorn fl-
our gel by successive residual meathed.
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