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Mixed gel-sol samples were prepared by mixing yam gel with grated yam sol. The sol samples were
prepared to five different levels of hardness: those resembling salad oil, yogurt, mayonnaise, grated
yamatoimo, and mashed potato. The lowest hardness of the mixed gel-sol samples was achieved from
the sol samples with a hardness similar to that of yogurt or mashed potato. The higher the concentra-
tion of the sol used in the sample, the higher were the values for the “adhesive energy” and “cohesive-
ness.” The results of a sensory evaluation of the mixed gel-sol samples revealed that the higher the
concentration of the sol used in the mixed sample, the more likely it was to be evaluated as “sticky”
and “cohesive.” The samples made from the sols similar in hardness to mayonnaise or grated
yamatoimo were evaluated as the easiest to swallow. The samples made from the sols similar in hard-
ness to yogurt or mayonnaise were rated having less “residual feeling in the mouth.” The sensory
evaluation comparing gel sample alone with mixed gel-sol samples revealed that those samples in
which the gel was covered with the sol were more likely to be evaluated as “soft” and having less “re-
sidual feeling in the mouth” than sample of the gel alone.
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Table 1. Concentration of freeze-dried yamatoimo in a sol sample and hardness of the sol

Sol sample S1 S2 S3 S4 S5
Hardness (N/m?) 2X10° 5X10° 1X10° 2x10° 4X10°
Concentration (%) 9.92 15.7 22.2 31.4 44.5
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Fig. 1. Textural properties of the sol samples and mixed gel-sol samples

Filled symbols: sol samples (vS1, WS 2, @S 3, oS4, €S5). Unfilled symbols: mixed gel-sol samples (OM 2, OM 3, aM
4, OM 5).51,S2 S3, S4 and S5 are the sol samples shown in Table 1. M1, M 2, M 3, M 4 and M 5 are the mixed gel-sol
samples respectively using sol samples S1, S2, S3, S4 and S5. The concentration is the proportion of freeze-dried
yamatoimo in a sol sample. --- Textural properties of the gel sample.
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Table 2. Limit point for strain ¥ showing linear viscoelasticity

G’in a sol sample

Sol sample S1 S2

S3 S4 S5

Limit point (%) 5.02 4.86

2.55 0.64 0.20

S1,52 S3,S4 and S5 are the sol samples shown in Table 1.
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Fig. 2. Strain versus G' for the sol samples

vS1 BS2 @S3, AS4, €55 S1,5S2,S3,S4and S5 are
the sol samples shown in Table 1.
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Fig. 3. Frequency versus G' and tan é for the sol
samples

Filled symbols: G' (¥S 1, BS 2, @S 3, aS 4, €S 5). Unfilled
symbols: tané (VS 1,052, 0OS3,454,0S5).51,52,S3,
S 4 and S5 are the sol samples shown in Table 1.

Table 3. Yield stress of the sol samples

Sol sample S1 S2 S3 S4 S5
Yield stress (N/m?) 3.76 5.52 7.24 12.0 23.0
S1,S2 S3,S4 and S5 are the sol samples shown in Table 1.
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Table 4. Average scores based on Sheffé¢’s paired comparison, and F value for the analysis of variance in the

sensory evaluation

Among five sol samples

Among five mixed gel-sol samples

s1 sz s3 sa ss p Sy M3 oMa4 M5 g SEnif
cance cance
Firmness —1.48 —0.92 —0.08 0.80 1.68 177 —-0.17 —0.08 —0.15 0.05 0.35 0.99 ns.
Thickness -1.70 —-0.77 0.12 0.67 1.68 184 —1.47 —0.70 —0.08 0.80 1.45 79.3
Cohesion in the mouth —-0.62 —0.28 0.52 0.43 —0.05 5.84 ** —1.22 —0.53 0.07 0.72 0.97 31.7
Ease of swallowing —0.07 0.42 0.52 —0.03 —0.83 9.44 —0.68 —0.07 0.32 048 —0.05 6.46
Remaining in the mouth —1.28 —0.52 0.12 0.42 1.27 52.4 0.15 —0.33 —0.37 0.05 0.50 3.46

S$1,52 53 S4andS5 are the sol samples shown in Table 1. M 1, M 2, M 3, M 4 and M 5 are the respective mixed gel-sol samples using sol samples

S1,S2 S3 S4and S5. *p<0.05, **p<0.01, n.s. not significant.
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Sol samples Mixed gel-sol samples

Tender I oo | Tough Tender Tough

, -3 -2 = B T 12 3| -3 -2 -0 1 2 3

Firmness iy A1 [N S L S I L

| ol 1 - J
| Xk oy

Thin e ] Thick| T L Thick

O S = T 12 3| -3 -2 T 0 T 1 2 3

Thickness Ly B 1AL g ke D Al Ot

‘ — 1 ok I ‘ oo 1 ok j
ww.-:: -J ——*b——l

Little Aot | Little '__,*——4-@_—_—| Alot

Cohesionth the -3 -2 -1 0 1 2 3 -3 Lr-IZ L 0C . 1\1"\ 2 3

mou H— - "‘E g—"—‘_g_‘ v = =

L

Difficult Easy | Difficult Easy

. -3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3

Ease of swallowing [ 1 o—yi-BO—! L g T - 2 . W N L
Little o Alot| Little Alot

Remainirl\fdjn the -3 -2 |‘1 o | 1 2 3 -3I « _.2 -11 . OE:' o ] ? . ?

Fig. 4. Result of the sensory evaluation by Sheffé’s paired comparison

Filled symbols: sol samples (¥S 1, WS 2, @S 3, oS 4, #S5). Unfilled symbols: mixed gel-sol samples (VM 1,0OM 2, OM 3,
AM 4, OM5).S1,S2 S3,S4 and S5 are the sol samples shown in Table 1. M 1. M 2, M 3, M 4 and M 5 are the respective
mixed gel-sol samples using sol samples $1,5$2,S3,S4 and S 5. *p<0.05, **p<0.01L.
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Table 5. Rank sums obtained by ranking, and F value for the analysis of the
Friedman test

Among a gel sample and two mixed

gel-sol samples

Signifi-
Gel M1 M3

cance
Firmness 12 30 30 18.0 b
Thickness 35 23 14 18.5 **
Cohesion in the mouth 34 26 12 20.7 **
Ease of swallowing 34 25 13 18.5 **
Remaining in the mouth 16 26 30 8.70 **

M 1 and M 3 are the respective mixed gel-sol samples using sol samples S 1 and S 3.
S 1 and S 3 are the sol samples shown in Table 1. ** p<<0.01.
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Fig. 5. Result of the sensory evaluation by ranking
Unfilled symbols: mixed gel-sol samples (VM 1, OM 3),
% gel sample. M 1 and M 3 are the respective mixed gel-sol
samples using sol samples S1and S3.S1 and S 3 are the
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