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Effect of Thickener Characteristics on the Swallowing of Liquid Food

Tomoko Takanasur and Hiro OcosHi

Faculty of Home Economics, Japan Women’s University, Bunkyo-ku, Tokyo 112-8681

The swallowing characteristics evaluated by a sensory test and the physical characteristics of
textural properties, flow behavior and dynamic viscoelasticity were compared between two types of
comraon liquid foods. One of them had modified starch and the other had guar gum added as the
commercial thickening agents. The hardness of each food was adjusted to a value similar to that of
plain yoghurt. The apparent viscosity of the modified starch type was lower than that of the guar gum
type at a shear rate of 19.15 s ~'. Yield stress and storage modulus of the modified starch type were
lower than those of the guar gum type. The loss tangent of the modified starch type was larger than
that of the guar gum type. The liquid foods of the modified starch type were thinner, easier to swallow
and less remained in the mouth than those of the guar gum type.

Muitiple-regression analyses indicated that the swallowing characteristics largely depended on the
thickness and on the storage modulus of dynamic viscoelasticity.
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Table 1. Label ingredients of the commercial

thickening agents

Ingredients

Thickener Other

TARA, LR
R (RS HER)
LB

=A% —F 93%

FEANY ¥
FEANY ¥
TV RFEFANY L T%

O QW

A, B, C and D are the commercial thickening agents
that were tested.
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Table 2. Addition ratio of the commercial thicken-
ing agents to the liquid foods

Addition ratio (w/v%)

Water Milk Juice Clear soup
A 2.5 2.4 2.5 2.7
B 2.5 2.4 2.8 2.6
C 6.0 6.7 6.3 7.0
D 5.5 5.0 4.8 5.5

A, B, C and D are the commercial thickening agents.
The addition ratio was adjusted to give a similar
hardness to that of commercial plain yoghurt (3.80-4.19
X 107 N/m?).
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Water
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Fig. 1.
agents

Physical properties of the liquid foods with added commercial thickenig

O,A;2,B;®,C; &, D. Ha, hardness (X 10* N/m®); E,, energy of adhesiveness (X 10 J/
m”); 7, apparent viscosity at 19.15 s™' (Pa-s); n, flow behavior index; S, yield stress (N/

m*); G, storage modulus (X10 N/m%); G

tangent.
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Fig. 2. Distance scale for the sensory evaluation of

orange juice added commercial thickening
agents with that was obtained from a Scheffés
paired comparison

**Signficant at p<<0.01; n.s., not significant.
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Water
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Fig. 3. Sensory evaluation of liquid foods with commercial thickening agents
added that was obtained from a Scheffés paired comparison

O,A; A, B; @,C; A, D. Sm, smoothness; Th, thickeness; Sw, swallowing; Re, remaining

in the mouth.
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Table 4. Correlation coefficients of the sensory evaluation

Smoothness  Thickness Swallowing Remaining
Smoothness 1.000
Thickness —0.114 1.000
Swallowing 0.139 —0.948 == 1.000
Remaining —0.023 0.915%%  —0.941*= 1.000

** Significant at p<<0.01. Remaining: remaining in the mouth.

Table 5. Correlation coefficients between swallowing and the physical properties
E, b/ n Sy G’ G” tan &
Swallowing ~ —0.532*  —0.843** —0.081 —0.826** —0.917** —0.380 0.795**

E., energy of adhesiveness; 7, apparent viscosity at 19.15 s™'; n, flow behavior index; Sy, yield stress;
G, strage modulus; G”, loss modulus; tan ¢, loss tangent. * Significant at p<<0.05, ** significant at p

<0.01.
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