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Quality Characteristics of the Hasuo (Polygoni multiflori Radix) Muffin
Prepared with Different Types of Sweeteners
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Abstract

The purpose of this study was to develop a functional hasuo (Polygoni Multiflori Radix) muffin prepared via the
replacement of sucrose (SM) with oligosaccharide (fructooligosaccharide, isomaltooligosaccharide, galactoolig-
osaccharide). The fructooligosaccharide-added hasuo muffin showed the highest weight while the volume and specific
volume were lower in the oligosaccharide-added group than in the sucrose-added sample. The pH of the sucrose-added
sample was higher than that of the oligosaccharide-added sample. The lowest lightness value was found in the
sucrose-added sample, but the highest redness and yellowness values were found in the sucrose-added sample. The
springiness and cohesiveness were highest in the fructooligosaccharide-added sample. The DPPH-radical-scavenging
activity of the hasuo muffin including sucrose was 38.67, while that including the oligosaccharide group ranged
from 42.87 to 65.95. In the sensory evaluation of the hasuo muffin, the fructooligosaccharide-added sample obtained
the highest score in after-swallow, flavor, taste, and texture. The hasuo muffin with fructooligosaccharide and
isomaltooligosaccharide obtained high scores in overall acceptability. These results suggest that hasuo muffin with
fructooligosaccharide and isomaltooligosaccharide have the potential to become commercially successful muffins.
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Table 1. Formulas for preparation of Hasuo (Polygoni multiflori
Radix) muffin with different types of sweeteners

©®

Samplel)
Ingredient

SM M M GM
Flour 90 90 90 90
Polygoni multiflori Radix 10 10 10 10
Butter 80 80 80 80
Egg 80 80 80 80
Milk 20 20 20 20
Baking powder 3 3 3 3
Sugar 80
Fructooligosaccharide 80
Isomaltooligosaccharide 80
Galactooligosaccharide 80

"SM : Sucrose polygoni multiflori radix muffin

FM : Fructooligosaccharide polygoni multiflori radix muffin
IM : Isomaltooligosaccharide polygoni multiflori radix muffin
GM : Galactooligosaccharide polygoni multiflori radix muffin

Sieving flour, baking powder and hasuo (Polygoni multiflori Radix)

Milling butter and sugar & oligosaccharides (5 min)
l
Mixing eggs (3 min)
l
Mixing flour, baking powder and fasuo

!
Adding milk (1 min)
l
Filling 80 g in muffin cups
l
Baking in oven (180°C, 30 min)
l

Muffin

Fig. 1 Process of Hasuo (Polygoni multiflori Radix) muffin prepared
with different types of sweeteners
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Table 2. Weight, volume and specific volume of Hasuo (Polygoni
multiflori Radix) muffin prepared with different types of sweeteners

Sample Weight(g) Volume(mL) Specific volume(mL/g)
sM” 68.10£0.50" 181.67+17.56' 267026
M 69.43£0.70° 151.6745.77" 2.1820.06
M 67.370.38° 175.00£10.00° 2.60£0.14
GM 68.53+0.21™ 166.672.89" 2.58+0.29
F-value 962" 446 327
USame as Table 1.

»Means in an column by different superscripts are significantly different at the
<0.05.
p<0.05, “p<0.01, ™Not significant
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Table 3. pH and moisture contents of Hasuo (Polygoni multifiori
Radix) muffin prepared with different types of sweeteners

H
Samples” P Moisture contents(%)
Batter Muffin

SM 7.22+0.08" 7.83+0.00° 24.80£2.65°

™ 7.12+001° 7.26+0.01° 3330¢141°

™M 6.9240.01° 6.9740,02° 33.87+0.15"

GM 7.2340.02° 7.6740.01° 35.000.20°
F-value 3921 2400.16™ 2902

"Same as Table 1.
2)“ “Means in an column by different superscripts are significantly different at the p<0.05.
"p<0.001

CUKTP SEI E X50  100Um WD 15.2mm

CUKTP SEl 150KV X50  100tm WD 16.2mm

Fig. 2 SEM of Hasuo (Polygoni multiflori Radix) muffin prepared with different types of sweeteners(x50)

USame as Table 1.
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Table 4. Color value of Hasuo (Polygoni multiflori Radix) muffin
prepared with different types of sweeteners

Sample” L a b

M 66.1542.76" 1.39:0.13 26.84+1.56
™M 54.09+5.83 1274122 23.04£1.40
M 63.78+2.77° 2974114 25304274
GM 62274233 2674095 25.30+2.74
F-value 602" 2078 2758

"Same as Table 1.

%Means in an column by different superscripts are significantly different at the
~ p<00s,
p<0.05, ™Not significant
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Table 5. Texture of Hasuo (Polygoni multiflori Radix) muffin
prepared with different types of sweeteners

Hardness ~ Springiness Cohesiveness Chewiness  Brittleness

(glem’) (%) (%) @® ©
SM 54600£276 3225+1.83  31.10:234 11.59+237" 2652447045
FM  705.67+73.03 36984265 3498+1.77 2034+481" 322.90+1221
M 669.90£4035 29.3845.13 31.31:222 11212023 363.55:38.58
GM  51300£22.1 29.10+1.67 3377t176 15.17¢3.96 286.56:80.07
Fvalue 175" 406" 290" 484 172%

Sample”

USame as Table 1.

2 Means in an column by different superscripts are significantly different at the
. 005,

p<0.05, ™Not significant
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Fig. 3 DPPH of Hasuo (Polygoni multiflori Radix) muffin prepared
with different types of sweeteners

258838

"Same as Table 1.
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Table 6. Sensory evaluation of Hasuo (Polygoni multiflori Radix) muffin prepared with different types of sweeteners

SM MM M GM F-value
Crumb color 2774142 525£1.20° 462087 450£1.62° 838"
Appearance Air holesize 3.92£1.85° 32541.66" 3.77£1.64° 4,00£1.54' 296
Volume 4.92+1.19" 3334155 400+141° 450£151" 288"
Flavor Herb 246+1.33 2.33+1.44 246+1.33 2.50£1.17 004"
Butter 4.62+1.12 358£1.15 3.84+1.57 375142 1.04%
Taste Sweet 429+1.11° 350+1.17° 369+1.11° 325+1.66' 17.13™
Bitter 223+1.54° 3.58+1.62° 3.92+1.80° 367+1.37 294

USame as Table 1.

?aACDUIlCElE:S multiple range test in sample(row)
p<0.05, “"p<0.001, ™Not significant
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Fig. 4 QDA profile of acceptability of Aasuo(Polygoni multiflori

Radix) muffin prepared with different types of sweeteners

"Same as Table 1.
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