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Effects of various sugar alcohols on the sensory properties of Mulberry rice cake
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Abstract

The effects of the substitution of sugar alcohol for sugar on the sensory properties of mulberry tice cake,
‘Bbongseolgy’, were evaluated in two phases. First, the relative sweetness of xylitol, erythritol and palatinose to
the sucrose in the food systems were examined with paired comparison tests. Second, the sensory properties of
the mulberry rice cake containing xylitol, erythritol and palatinose substitution for sugar at a sweetness level
equal to sucrose were studied. Sensory analysis for the mulberry rice cake characteristics was conducted and
consumer acceptability tests were performed. The physical properties of mulberry rice cake were also examined.
The relative sweetness of xylitol, erythritol and palatinose, compared to sucrose, in the solid model food system
were 1.00, 0.63 and 0.42, respectively. This result showed that the relative sweetness of xylitol, erythritol and
palatinose to sugar was slightly lower than those in the liquid model food system, in which flavor did not
influence the sweetness. Mulberry rice cake with erythritol or palatinose had very similar characteristics, with
lower fracturability and tenderness, and higher moistness, compactness and chewiness compared to that with
sucrose or xylitol. Mulberry rice cake with xylitol was significantly the most fracturable, grainy, and driest, and
the least adhesive, among the samples. The consumer test showed no difference in overall acceptability among
the samples and consumers perceived differences only in moistness, coarseness and compactness among the
samples. Mulberry rice cake with erythritol was the most favored in many characteristics. These results indicate
that erythritol substitution for sugar inmulberry rice cake is suitable as a low-calorie rice cakewith beneficial
functions to improve in the health and texture of the rice cake.
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Table 1. Formula for the Mulberry rice cake
Sample Control  Xylitol Erythritol Palatinose

Ingredients ® & () (2
Rice flour 600 600 600 600
Mulberry Powder 6 6 6 6
Mugwort Powder 6 6 6 6
Water 60 60 60 60
Salt 6 6 6 6
Sugar 80 - - -
Xylitol - 80 - -
Erythritol - - 120 -
Palatinose - - - 192
Stz 83 X)) A20d A 55(2004)
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Fig. 1. Flow diagram for the production of ‘Mulberry
rice cake’
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Table 2. Number of answers for greater sweetness of various levels of xylitol, erythritol and palatinose in various food

system.
Solutions Liquid Model Solid Model
Sweetner m 5 5
Level(%) Answer(N) Level(%) Answer(N) Level(%) Answer(N)
7 7 8 27 8 4
8 9 9 8 9 3
Xylitol 9 18 10 137 10 10
10 257 11 16”7
11 267
13 11 13 13 17
14 13 14 9 14 :
Erythritol 15 21" 15 147 15
16 22 17 177 16 147
17 217
16 i 19 2" 22 7
18 q 20 1 23 11
Palatinose 20 13 21 2" 24 13:
22 18 2 6 26 14
24 21" 23 13
26 26
i’ gut**of 30 answers “out of 17 answers Jout of 17 answers
, Significant at p<0.05,p<0.01 and p<0.001,respectively
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Fig 2. Sensory characteristics of ‘Mulberry rice cake’
with various sugar alcohols

Table 3. Sensory characteristics of ‘Mulberry rice cake’ with various sugar alcohols

Sampl
Characteristics ampie Sucrose Xylitol Palatinose Erythritol
Color 491+1.20° 4.40+0.95" 5.83+1.50° 6.37+1.40°
Coarseness 4.86+1.33 4941194 4.86+1.57 5.06+1.43"
Fracturability 5.74+1.85° 7.23+£1.24 3.85£1.86° 3.11+1.49°
Tendemness 5.77+1.31% 6.37+1.90° 4.43+1.67° 5.26+1.96°
Moistness 429+1.15° 2.86+1.63° 5.69+1.59° 6.06+1.80°
Compactness 4.09+1.60° 2.23x1.31° 6.26+1.58" 5.91+1,99
Adhesiveness 4.29+1.49° 3.49+2.33° 5.43+1.60° 5.34+1.91°
Grainess 6.83+1.65" 7.86x1.57" 5.31+1.86° 5.31+1.95°
Ease of Swallow 491+1.38° 5.77+1.96¢° 5.14+1.35% 4.23+1.46"
Acridness 437+1.70 426+1.75 4.66+1.80 4.06+1.86™
Chewiness 5.17+1.64%° 4.63+2.24° 5.57+1.69° 6.23+2.04°
Sweetness 5.46+1.38 4.69+1.23 4.94+145 4.80+1.30™

ape
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Means with different letters in same row are significantly different at p<0.05.
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Table 4. Consumer acceptance of ‘Mulberry rice cake’ with various sugar alcohols

Sample

Characteristics Sucrose Xylitol Palatinose Erythritol
Overall acceptability 6.42+1.18 6.61+1.15 6.53+1.37 6.82+1.39"™°
Color 6.50+1.35 6.50+1.45 6.79+1.23 6.82+1.35"°
Flavor 6.45+1.01 6.50£1.03 6.71+1.29 6.66+1.21™°
Sweetness 6.42+1.48 6.50+1.54 6.68+1.28 6.84+1.24"°
Sweetness intensity 3.37+0.94 3.39+0.79 3.08+0.67 3.08+0.71™
Texture 5.92+1.55 6.08+1.51% 6.13£1.73° 6.58+1.39°
Tenderness 6.39+1.57 6.63+1.48 6.50+1.67 6.82+1.39™
Moistness 6.16+1.70° 6.39+1.31° 6.50£1.72% 7.05+1.25"
Coarseness 5.92+1.62° 6.18+1.66" 6.05+1.79" 6.63+1.40°
Compactness 6.03+1.48" 6.45+1.29% 6.26+1.70" 6.61+1,33°
Aftertaste 5.76+1.51 5.95+1.59 6.08+1.65 6.24+1.42"
Buying 3.3810.79 3.47+0.77 3.39+0.93 3.4440.84™
** Means with different letters in same row are significantly different at p<0.05.
Table 5. Textural characteristics of ‘Mulberry rice cake’ with various sugar alcohols
Sample Attribute Sucrose Xytitol Erythritol Palatinose
Hardness(dyne/cm”) 18418.60+2304.05 17278.80+2141.09 15424.80+1324.96 19882.00+1368.70™°
Adhesiveness(g) -440+1.82 -4.80+2.77 -5.40+3.21 -6.00+1.58"
Cohesiveness(%) 82.31+5.79 83.69+6.39 83.38+5.33 83.48+6.36™°
Springiness(%) 86.4213.82 89.40+3.93 89.47+4.15 87.14+4.33"¢
Gumminess(g) 77.13£13.62° 69.79+10.62"" 57.83+7.70° 79.91+7.40°
Brittlness(g) 66.71+12.74 62.67+11.80 51.77+7.32 69.77+8.47"°

**Means with different letters in same row are significantly different at p<0.05.
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Table 6. Hunter Color Value of ‘Mulberry rice cake’
with various sugar alcohols

v aluesample Sucrose  Xylitol  Erythritol  Palatinose
L 72.5£1.32" 66.4+1.58° 69.1+0.92° 64.330.84°
a 3.51£0.34 -3.74+0.22 -3.92+0.38 -3.45+0.30™
b 18.340.72° 22.5+1.11° 20.6+0.92° 21.5+1.97°

® Means with different letters in same tow are significantly
different at p<0.05.
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