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Texture of Chewing Gum: Correlation among Rheological
Parameters and Prediction of Preference
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Abstract

Rheological parameters which represent texture of chewing gum at each masticatory stage were selected

by analysis of correlations among instrumental, sensory parameters and preferences. Sensory stiffness and in-

strumental puncture work were representative rheological parameters at initial stage, and sensory firmness

and instrumental hardness at intermediate stage. The representative rheological parameters at final stage

were sensory firmness and lift, and instrumental hardness, the slope of force-distance curve of penetration

test and springiness. An equation predicting consumer's preference and ideal texture profile of chewing gum

with representative instrumental parameters were proposed.
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Table 1. Correlation coefficients between sensory and instrumental parameters( N=14)
a
Instrumental parameters Sensory Parameters
Stc St Fie Fur Spe Fre Fpr Cppr App Lpp
Initial
Puncture force Hy .169 .532% 091 -.030 .334 . 260 .275 .247 -.346 .435
Puncture work Wy .253 .661* 036 -.135 .321 .296 .336 426 -.351 .535%
Intermediate
Hardness Hi, .740*%  .272 .920** _933** _694* | 774* _687* 426 -—.742* .554%
Work Wi, .6B2* 236 L8700 (sT4¥* (693%  T737* 47X . 370 -.745 _510%
Final
Yield force Yp .583%  [361 587X 489 L685*  762*  (719%  .406 -.742* .699*
Hardness Hp .746%  U565X  _708* .638% .p42** _885%* .849** .569%X — . 864** _8l6**
Work Wp L717* U517 L673%  L610% (821%* _§63*%% _g37**% 537X _ 5d6** [ 790**
Slope L763%  (637% [726*%  .070*  .890*%* ,89T** 87T** 595X _ 872%*  Jggk*
Springiness S .647%%  778%  629% 531 L796%*  5la**  B18%%  848%*~ 660% . 983**
Adhesion
wWork Wa .511 . 446 .463 .432 L724*  .669*  [p73* 390 -.571X .498
Force Hp .381 .413 .488 . 465 L627% 576X 570X ,245 - .567% .394

@ S;otiffness, FiFirmness, C;Cohesion, A:Adhesion, L;Lift
subscript ¢ and T indicate sensory variable for consumer and trained panel respectively.

X Significant at 5% level (r2 0.532)
* Significant at 1% level (rz 0.661)
** Significant at 0.1% level (r2 0.780)
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Table 2. Coefficients of determination between overall preferences and instrumental parameters( N—14)

Instrumental parameters®

Overall preference

H] W] HL WL

Y He We  Slope Wi H. S

Consumer (O¢)

Trained panel(Oy)

0.474 0.576 0.808 0.580 0.267 0.550 0.453 0.632 0.565 0.461
0.249 0.289 0.696 0.493 0.190 0.611

0. 696
0.486 0.732 0.605 0.614 0.778

“Symbols as in Table 1.

Table 3. Coefficients of determination between overall preferences and sensory parameters( N=14)

Sensory parameters®

Overall preference -
S Ic b]'r

Fre Fie

SFT FFC FFT CFT AFT LFI'

Consumer (Og) 0. 801

Trained panel (O;)

0.875

0. 692

0. 684

0.835 0.793 0.749 0.639 0.726

“Symbols as in Table 1.
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Table 4. Regression between sensory® and instru-
mental parameters®(N=14,y=k X 'K,),
and optimum instrumental values

v b Xy k() r Optimum x{when y=0)
S1c Wp  0.341x107%  -0.345 0.:53  1.0x10%rg

b Hp o 0.421x1075 -3.321 0.20  7.9x105dyne

Fpc Hp  0.447x107°  -2.844 G.885  6.x105dyne

Fpo Slope  0.608x10°>  -5.014 G.897  5.ix10%ayne/an
er S 22.231  -3.667 (.983  0.1¢

a.b symbols as 1n Tabie 1.

Table 5. Regression between overall scores( Oc)
and instrumental parameters®(Z=14,y—
kix'+ kixt+ ko), and optimum instrumental
values

y x3 Ky K2 kg £ gptamum x
Wy -0.051x10710 -0.525x16-3 5.659 0..76 -5.1x10%rg
By, -0.075x10-10  1.023x107% 1.185 0.508  6.8x105dyne
Hp  -0.079x10~10  0.091x10-% 2..84 0.550  5.ex10%dyne
Slope -0.130x10-10  1.202x10-% 1.:28 0.63Z 4. 7x103ayne/an
s -171.512 48,366 1.159 L.uve 014

a3 Symbols as 1n Table 1.
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INITTIAL PUNCTURE WORK (x105 erg )

Fig. 1. Regression between initial stiffness,
overall score and puncture work( N= 14)
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Fig. 2. Regression between intermediate firmness,
overall score and intermediate hardness
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Fig. 3. Regression between final firmness, overall
score and final hardness( N= 14)
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37 Tr Table 6. Actual and predicted values for linear
multiple regressions of overall scores
6 } as a function of instrumental initial
puncture work( W,), intermediate hard-
A ;J ness( Hy), final hardness( Hy), slope and
‘g e} 5 springiness( S)
p= 8 4 Actual Calculated Residual Percent
& 3 2.9 3.2 0.3 -10
:c] 3.4 3.2 0.2 6
~ o« 3 4.6 4.2 0.4 9
= 2] 3.6 3.5 0.1 3
=oo2f =2 4.0 4.4 0.2 4
b © 4.6 4.7 0.1 2
| S— | . . 4.4 4.2 0.2 5
6 8 10 6 8 10 4.9 4.5 0.4 8
4.3 4.6 -0.3 -7
5 4 4.5 -0.1 -2
P 10° dyne/cm ) 4.
SLOPE (x yne 4.9 5.1 -0.2 - 4
Fig. 4. Regression between final firmness, overall 4.7 4.5 0.2 4
score and slope( N=14) 4.3 4.4 -0.1 - 2
4.4 4.6 -0.2 -5
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Fig. 5. Regression between lift, overall score and
springiness( N= 14)
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