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Abstract

The principal objective of this study was to develop the optimal recipe for muffins prepared with
replacement of sucrose with trehalose. The effects of trehalose on properties and staling of muffins during
storage days(0, 1, 3, 5 days) were evaluated in terms of height, volume, weight, specific volume, baking loss
rate, crumbscan, colorimeter, texture analyzer and sensory evaluation. Crust thickness of muffins containing
trehalose evaluated with crumbscan decreased as the content of trehalose increased. Lightness(L value) of
muffins with trehalose increased for the storage days, but muffins without trehalose decreased. yellowness(b
value) increased significantly as the trehalose content increased. Hardness value of muffins was reduced by
adding trehalose; however, the resilience value of muffins with trehalose increased significantly. Finally, the
sensory evaluation revealed that muffins with 25% of trehalose showed the best result in texture, taste and

overall preference.
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{Table 1> Formulas for the muffins prepared
with different trehalose contents

Ingredients(g) Sample”
TO T25 T50 T75 T100
Flour 200 200 200 200 200
Sugar 120 90 60 30 -
Trehalose - 30 60 90 120
Shortening 60 60 60 60 60
Eggs 60 60 60 60 60

Milk powder 15 15 15 15 15
Baking powder 10 10 10 10 10
Salt 2.5 2.5 2.5 2.5 2.5
Water 120 120 120 120 120

Y T0: Muffin without trehalose.
T25: Muffin with trehalose 25%.
T50: Muffin with trehalose 50%.
T75: Muffin with trehalose 75%.
T100: Muffin with trehalose 100%.
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Sieving flour, milk powder and baking powder

Addition of water

(mixing for 1min. to low speed)

Panning (70g per muffin cup)

Baking for 25min. (200€/2007TC)

<Fig. 1> Flow chart of muffin baking procedure.
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{Table 2> Analytical conditions of texture profile
analyzer

Type TPA(texture profile analyzer)
Option T.P.A.
Sample size 25%25%25 mn
Probe type 25 mn cylinder
Pre-test speed 3.0 mn/s
Test speed 1.0 mm/s
Post-test speed 1.0 mm/s
Distance 10.0 mm
Trigger type Auto
Trigger force 20 g
Time 5.00 sec.
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{Table 3> The physical properties of the muffins prepared with different trehalose contents

Sample” Volume(mL) Weight(g) Specific volume Loss rate(%) Height(cm)
TO 135.00+4.36™5? 64.67+0.58™% 2.09+0.05™% 7.62+0.83"% 5.53+0.06™"
T25 134.3342.31 64.33£1.16 2.09+0.07 8.09+1.65 5.53+0.12
T50 145.00+5.57 63.67+0.58 2.28+0.09 9.05+0.83 6.70+1.82
T75 146.00:£13.1 64.33+0.58 2.2740.20 8.100.83 5.7740.12
T100 139.00:£3.61 65.00+0.00 2.14+0.06 7.14+0.00 5.60+0.10

Y Values are meantS.D.(standard deviation).
? NS Not significant at p<0.05.
) Refer to Table 1.
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<Fig. 3> Images of the muffins prepared with
different trehalose contents.
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{Table 4> Texture profile analysis parameter of the muffin prepared with different trehalose contents

during storage
Texture Sample” Storage day
ample
parameter P 0 1 3 5

TO 193.00+10.37%" €236.69+22.10° $297.79+13.82% 2406.65+ 8.04°
125 €191.22+ 4.83° €197.30425.58" 5251.52425.24° 2319.84424.26°

Hard : ,

( a;r 1ess T50 €179.45:21 30 €198.04+14.70" 56452422 58" 3451041855

g ,
T75 P173.60+10.67* ©201.82+ 2.46° 575824+ 3.6° £345.49+25.06°
T100 ©160.44+17.17° €169.13£15.37° 5299.06+ 9.36" 2352.38439.81°
TO 40.51+ 0.01™ 50.41+ 0.03 €0.28+ 0.00° €0.27+ 0.03
T25 40.49+ 0.03° B0.39+ 0.04° €0.32+ 0.03° €0.28+ 0.47°

Cohesiveness T50 %0.53+ 0.02" 50.40+ 0.01° €0.30+ 0.01® 0,26+ 0.03"
T75 20.54+ 022 B0.44+ 0.02° €0.33+ 0.03" P0.28+ 0.01°
T100 20.56+ 0.01° 80.43+ 0.04° .33+ 0.01° €0.29+ 0.03"
TO 20,22+ 0.01% B0.16+ 0.01% €0.10+ 0.00° €0.10+ 0.02°
T25 20.21+ 0.02° 50.16+ 0.02° €0.12+ 0.01™ €0.11% 0.02°

Resili ) .

aj/sl;m;eme T50 4023+ 0.12% B0.16+ 0.00™ 0.1+ 0.00® <0.10+ 0.01°
T75 %0.24+ 0.15™ 50.19+ 0.01° €0.13+ 0.02° €0.11= 0.00°
T100 20.26+ 0.00° 50.20+ 0.23 €0.13+ 0.01° €0.11+ 0.01°

Values are mean+S.D.

" Refer to Table 1.
2) A~D

3) a~c¢

Means in a column followed by different superscripts are significantly different(p<0.05) by Duncan's multiple range test.
Means in a row preceded by different superscripts are significantly different(p<0.05) by Duncan's multiple range test.
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{Table 5> Quantitative descriptive analysis scores of the muffins prepared with different trehalose

contents
Sensory evaluation

Sample” Overall

P Appearance  Crust color Crumb color Texture Flavor Taste vera
acceptance
TO 5.17¢1.34  530£149°  4.00£0.95° 4224120  491£1.41° 5224141  5.30+1.33"
T25 4.87+1.06° 500£0.95"  3.48+1.04®  4.83+1.23"  491+120®  530+£1.11°  5.39+0.89
T50 5.09+1.28" 4484085  4.04+0.88" 4574138  5.00+£1.09°  4.61+1.44°  4.78+].48"
T75 4.09+1.41° 3.5241.28° 330+1.02°  3.74+1.14°  4.09+1.56™  3.13+142°  3.52+1.53"
T100 4.00+1.41° 2.74+1.60°  2.48+1.04°  3.65t1.50°  3.74+1.54°  3.0941.51°  2.96+1.64°

" Values are mean+S.D.

? Refer to Table 1.
3) a~c¢

Means in a row preceded by different superscripts are significantly different(»p<0.05) by Duncan's multiple range test.
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