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Abstract

This study was carried out to investigate the effect of maltodextrin on the characteristics of low-calorie
layer cake. Different levels of maltodextrin were added to the cake formula based on the weight of shortening.
The specific gravity of cake batter was decreased by increasing the level of maltodextrin, whereas the viscosity
showed an opposite trend. The microstructures of cake crumb observed by the scanning electron microscope
showed the decrease of the number and size of air cells, and those of fat particles were also decreased by
increasing the level of maltodextrin. The texture profile analysis of layer cake showed statistically significant
differences according to the levels of maltodextrin. Hardness, gumminess and chewiness of the cake batter
were decreased by adding maltodextrin, while springiness, cohesiveness and resilience increased. According
to the sensory evaluation, the scores of taste and texture were decreased by adding maltodextrin, but the scores
of appearance, color, flavor and overall preference of the layer cake increased. Overall results suggested that the
addition of 35% maltodextrin could be the best replacing ratio for the low-calorie layer cake.
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Table 1. Formula for yellow layer cake
Substitution level (%)

Ingredients

0 25 35 45 h5
Flour 100.0 100.0  100.0 100.0  100.0
Sugar 125.0 1250 1250 1250 1250
Whole Egg 50.0 50.0 50.0 50.0 50.0
Shortening 45.0 3375 29.25 2475 20.25
Maltodextrin 0.0 11.25 1575 2025  24.75
Salt 2.5 25 25 2.5 25
Baking Powder 5.6 5.6 5.6 5.6 5.6
Water 95.0 95.0 95.0 95.0 95.0
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Table 2. Operating conditions of the texture analyser

Parameters Operating conditions
Load cell 5.0 (kg)
Pre-test speed 5.0 mm/s

Test speed 1.0 mmy/s
Post-test speed 5.0 mm/s
Distance 15.0 mm/s
Trigger force 20 g

Trigger type Auto

Force Grams
Distance Millimeters

Table 3. Specific gravity and viscosity of cake batters sub-
stituted by different levels of maltodextrin for shortening

(Mean+ SD)
Substitution e . . .

level (%) Specific gravity Viscosity(cP)
0 0.994 £0.024"" 48650 + 16984

25 0.984+0.015° 40529+ 27071

35 1.039£0.015° 26157 + 16661%°

45 1.091£0.009" 23307 +15421"

55 1.117£0.006 28264 % 18103

"Means with same superscript letters within a row are not sig-
nificantly different at @=0.05 level as determined by
Duncan’s multiple range test.

wFE-9] ]2 0.9940] 91 2 maltodextrin 74 H7FeFe]
Z7 LR 0984 ~1.1172 FoHoeR Zrlsdnh
Kim $(20)¢] dAFeA Z44 2 ukE3) cake W59 B2
0] 0.73~0.76 2.2 ¥t H o 2 A Z3FF vkE2] v|Fo] 0.749}

vlLa] oz} eldela 3t} Pyler(21)+ white layer cake
o] =& whE w32 0.80~0.8582 3 sk v] 2 Al Ee] 7]
ol g FaulFe] I Y7 FolEa 2E3 7 F
o2 gl Ade] "o a v Fo] Ao st ¥-4A]7] 4
o} slgdoh &3 Matthews2t Dawson(22)-2 white layer
cake A A £E ] o} Fefjo| b E AT A, AL
50%°l A H =& 271519 2 8] 57} shear force= 4247
iz sidek gk, sl B A A A E FelHaER
2 A7HA vFe FrlEkAY ARe A4Sty a(13),
hydrolyzed oat flours ¥ 5§ ZFAAZ] vbd 2% 7t
A1 Z©H14). Ruth Z(23)7 Berglund $(24)-2 A|4}2] °
ES4E Aoz w59 vFe] 7FAisly, Sahi(2s) s W&
o Axrl =555 Uk ] 3] Ak o)) AdE e
ulZ 2| oA Aol £-8-& Fohw ¥ uskelch Maltodextrin 3
7h A ulF 45% A7HA] oA o2 ol i WA
go] 7P‘J’\i frede= *7}'5]"’4 HAEA F5H 2

rlr

ok
°¥:‘-' °lN

Mo

Zrg e},

Aol =2} mi§H] 5 maltodextring®] o] AH] &-& 2|3 vl
o] FAAA R v A AAL-E Fig. 13 2o Abzlof vepyt
upe} zho] 2wk th A E-o] F71EE A2} air cell, fat-
starch pool®] =717} 7+ A8k 71 2. 2 v} maltodextrin
2 A ge] FAHETE AW BE T2E o] Fx e
Aoz #AtElc}, o] A= maltodextrinel| A 2 7248 A
Fo g vehd A &8s SV AHSE w2 22]o] WA
ol Alo]z e ¥-uo} 229 g FaAttay B
g AFA T} AR FHITH26).

Maltodextrin® 371 &-& 22lsle] Az w52
A% SR AT A ] TS E SR 40
Z7hstd et o)A ql Aol viehA] ekgiel(Table 4).
1.2 Aoz FxA < Mol Hedsln, ) F 2
= A8t e dlo] Hr % sfa 83 79
G FE7e AR J3 Aotz v E

g A& AT = k2. Aoz
el S+ Vertical sectiont Fig. 29} 23},
oA A 25% H7HA A IR ez
eyt 3 A 7bekol S E mofo] R sk BEo]
7t Z7hsted 23 4 3 A5 Rk Malto-
dextrin 26% #H 7} A =7} ol 48 F-&27 ubE ) F7]
AMES o] Fo] ML 17 Q3| Akl Aoz Fag FA st
29y 2wy Yrrl AL o A7) Pyler(21)&
B Fo] 3 §ur} FolEvty Raustgded B Axda)
maltodextrin®] 3 7}eFol| o2} v]Fo] Frlslgd ] Aola

I

4 £
SR
oM

£MEWﬂw
ir o mx

o o e ol

2 L ody¢

3]
o

(A A T A R
o
>
Mook

e

]-J_:}i



1008

Fig. 1. Scanning electron micrographs of cake batters containing maltodextrin.

A: Control (X800).

B: Maltodextrin replacing 25% of the shortening (X 800).
C: Maltodextrin replacing 35% of the shortening (< 800).
D: Maltodextrin replacing 45% of the shortening (X 800).
E: Maltodextrin replacing 55% of the shortening (X 800).

Table 4. Water loss of cake batter substituted by different

levels of maltodextrin for shortening (Mean*SD)
Substitution level (%) Water loss (%)
0 1177 £0.71MY
25 11.84+0.37
35 11.84+0.42
45 12.08+0.44
55 12.01 £0.67

YNS are not significantly different at e =0.05 level as determined
by Duncan’s multiple range test.

Fig. 2. Vertical sections of cakes substituted by different
levels of maltodextrin for shortening.

A: Control, B: 25% substituted by maltodextrin for shortening, C:
35% substituted by maltodextrin for shortening, D: 45% substituted
by maltodextrin for shortening, E: 55% substituted by maltodextrin
for shortening.
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Table 5. Texture profile analysis of yellow layer cakes substituted by different levels of maltodextrin for shortening

(Mean*SD)

Substitution level (%)

Textural parameters

0 25 35 45 55
Hardness 3336.5+989.4" 2427.3+1013.0° 1895.1 +534.9% 1780.4+449.1 1308.4F 444.4°
Springiness 0.838+0.009™° 0.828+0.025 0.844+0.037 08210019 0.833%0.023
Cohessiveness 0.47710.014*" 0.493+0.018° 0.498£0.011° 0.495x0.011° 0.481 = 0.037°
Gumminess 1589.3£423.9° 1186.3+451.5° 940.6+256.4™ 882.9r232.5:f 638.0+245.2¢
Chewiness 13325+ 360.0° 9779+ 349.7° 798.6 +241.5™ 726.7 %+ 200.2 533.3%212.9°
Resilience 0.370+0.013° 0.300 £0.021° 0.321+0.022® 0.326%0.010° 0.327£0.033"
YMeans with same superscript letters within a row are not significantly different at @ =0.05 level as determined by Duncan’s multiple
range test.

Table 6. Sensory characteristics of yellow layer cakes sub—
stituted by different levels of maltodextrin for shortening

Sensory Substitution level (%)

parameters 0 25 35 15 55
Appearance 2812 346" 380" 409" 350°
Color 282 274 340" 384 377
Flavor 3.26 316 326 329 334
Taste 366° 356 3.31° 287 307"
Texture 391°  347™ 369° 336 297°
Overall preference 355" 397 361" 353" 3.06°

"Means with same superscript letters within a row are not sig
nificantly different at @ =0.05 level as determined by Duncan’s
multiple range test.
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