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ABSTRACT

The purpose of this study was to investigate the relationship between consumer acceptance and the sensory characteristics
of the batter-type cake. To accomplish this, four types of yellow layer cake samples were prepared using mixing methods
known to have different characteristics, namely the single-stage method (S), the creaming method (C), the blending method
(B1), and the modified blending method (B2). A quantitative descriptive sensory analysis was carried out on the four cake
types, using a panel of seven trained assessors and a defined vocabulary of 20 terms. The principal component analysis (PCA)

identified three segments in the sensory characteristics of yellow

layer cakes. The flavor characteristics, cell uniformity, cell

size, hardness, graininess, stickiness, and dryness after swallowing were loaded in the positive direction of the first principal
component (PC1) along with S. Height, surface roughness, moistness, and meltiness were loaded in the negative direction of
PC1 along with B1 and C. Crumb lightness and springiness were loaded in the positive direction of PC2 along with B2. Based

on the consumer acceptance test, S was significantly lower in aj

ppearance and texture compared to the others. Partial least

squares regression (PLSR) was used to investigate the relationships between consumer acceptance for each segment and

quantitative descriptive sensory characteristics.
buttery odor were predicted to have a positive effect on acce]

Based on a PLSR analysis, height, crumb lightness, meltiness, moistness,

ptance. Crust darkness, hardness, graininess, dryness after

swallowing, and strong tastes were predicted to have a negative effect on acceptance.
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Table 1. Formulas of yellow layer cake

Ingredients B/P(%)" T/P(%)” g
Flour 100 24.84 600
Sugar 110 27.33 660

Margarine 50 12.42 300
Egg 55 13.66 330
Salt 2 0.50 12

Baking powder 3 0.75 18
Emulsifier 2 0.50 12
Non-fat dry milk 8 2 48
Water 72 17.88 432

Vanilla powder 0.5 0.12 3
Total 402.5 100 2,415

U B/P: baker’s percent. It is based on the total weight of flour a
formula contains.
2 T/P: true percent.
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Table 2. 4 types of yellow layer cake batter according
to different mixing methods

Process of yellow layer cake batters

Mix all ingredients except water and fat — Add water and
fat at last step

Mix sugar and fat — Add liquid ingredients — Add
powder ingredients

Mix flour and fat — Add powder ingredients — Add liquid

Bl . .
ingredients

B2 The same process as Bl1, but increase the mixing time

S: yellow layer cake batter made by single-stage method.
C: yellow layer cake batter made by creaming method.

B1: yellow layer cake batter made by blending method 1.
B2: yellow layer cake batter made by blending method 2.
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Table 3. Descriptors and definitions for QDA of yellow layer cake samples according to different mixing methods

Attributes Descriptors Definition
Height Height A Degree of cake’s height
Crust brownness Crust brownness A Degree of crust’s brown color
Crumb lightness Crumb lightness A Degree of crumb’s lightness
Appearance Surface roughness iurface roughness Degree of crumbliness surface
Cell uniformity Cell uniformity A Degree of uniformity of cell inside the crumb
Cell size Cell sizeA Size of air cell inside the crumb
Egg odor Egg odor F The aromatics associated with stored egg
Sweet odor Sweet odor F Sweet aromatics associated with melted sugar
Steamed flour odor Eteamed flour odor The aromatics associated with steamed dough
Flavor Buttery odor Buttery odor F The aromatics associated with melted butter
Sweet taste Sweet taste F Fundamental taste sensation of sucrose
Salty taste Salty taste F Fundamental taste sensation of NaCl
Greasiness Greasiness F The oral sensation associated with fat
Hardness Hardness M Force required to bite completely through sample placed between molars
g g [ 3 f sl ot v pd d el 5 o i
Graininess Graininess M Degree to which cake’s particles are felt in the mouth
Texture and . . Amount of moisture perceived on the sample when in contact with the oral
mouthfeel Moistness Moistness M cavity
Meltiness Meltiness M Degree to which cake is liquefying in the mouth
Stickiness Stickiness M Textural property of cake staying attached to any surface that is touched
]s)vffia’ﬁ:;iz:er ?gﬁiiiijge;[ Degree of dryness in the oral cavity after swallowing
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Table 4. Quantitative descriptive analysis results of yellow layer cakes according to different mixing methods

Samples
Sensory Attribute F-value
s C Bl B2

Height 3.97+1.747% 10.77+1.81¢ 7.95+2.20° 10.02+1.46° 59.16™

Crust brownness 8.38+2.09" 9.90+1.97° 9.73+2.74 7.66+2.48° 4.46"
Crumb lightness 7.69+2.61° 6.9142.43 9.012.82% 10.50+2.03¢ 8.39™

Appearance

Surface roughness 5.19+2.90° 9.29+2.96° 9.48+2.28" 8.36+2.64° 11.29™

Cell uniformity 8.69+2.67 7.07+2.70 8.63+2.56 8.42+2.92 1.67%
Cell size 10.41£2.18° 4.5142.65° 8.53+2.82° 7.14£2.78° 18.92"

Egg odor 7.0242.98 6.2342.92 6.36+2.77 7.10+£2.93 0.52"
Sweet odor 10.36+2.31° 7.64+2.98% 6.80£2.92° 8.83+2.73 6.64”™"

Steamed flour odor 8.49£2.52° 6.23£2.71° 7.33£2.71% 7.56£2.20° 2.80"

Flavor Buttery odor 8.37+2.96 6.4142.85° 6.3142.52° 5.76£2.55° 3.69"
Sweet taste 9.50+2.51 8.65+2.82 8.67+2.88 9.1242.97 0.44™8

Salty taste 6.96+2.69 6.53+2.58 6.57+1.69 6.63+2.46 0.14"8

Greasy taste 8.84+2.60° 745211 6.98+2.68" 7.16+2.77* 2.30™
Hardness 11.15+1.78° 6.11+2.30° 7.46£2.81° 7.312.30° 18.43™

Springiness 7.94+2.82° 6.2042.76 7.76+2.64" 8.32+2.31° 2.65™

Graininess 8.96+2.75° 7.62+£2.91* 6.94+2.89° 6.55+2.21° 323"

T;i:l‘ll:ﬁf;‘;d Moistness 7742 87" 9.512.01° 9.2142.48% 9.48+2.32" 2,53\
Meltiness 5.45+2.62° 9.37+2.37° 9.03+2.65° 9.24+2.26° 12.15™

Stickiness 9.54+2.85° 6.7142.93" 6.75£2.90° 7.16£2.66° 475"
Dryness after swallowing 9.93+2.25° 5.76+2.81° 5.73+£2.67* 7.02+2.66" 12.08"

D Refer to the legends in Table 2.

2 MeantS.D. © p<0.05, ™" p<0.001, ™ Not Significant.

3 27¢ Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
Unstructured continuous scales (15 cm line scales: ranging from 0 (low intensity) to 15 (high intensity).
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Fig. 1. PC loadings of the sensory attributes of yellow layer cakes according to different mixing methods.

Refer to the legends in Table 2 & Table 3.
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Table 5. Consumer acceptance of yellow layer cake samples according to different mixing methods

Samples
F-value
sh C Bl B2

Appearance 3.74£1.397% 5.13£1.17° 5.11£1.13° 5.37£1.08" 14.60™"
Odor 5.03+1.03 4.68+1.14 4.61+1.41 4.61+1.42 0.96™
Texture 3.95+1.52° 4.87+1.51° 4.95+1.21° 5.18+1.21° 597"
Taste 4.08+1.40° 4.63+1.17" 4.79+1.17° 5.18+1.31° 5.00"
Overall acceptance 4.08+1.42° 4.63£1.00° 4.92+1.36° 5.50+1.16° 8.58""

D Refer to the legends in Table 2.

2 MeantS.D, ™ p<0.01, ™ p<0.001, ™ Not Significant.

3 27¢ Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
Rating scale (7-point scale: 1-extremely dislike, 4-neither nor dislike, 7-extremely like).

4. PLSR T 25 B29 7P 238 stk co Blx: 238 U
AR QAL B AxloA B2E EAT A 7lae ok ¥ uh Bl dAAQ] V]skel o 2% A
A} ko] BAAL Dol ] 95 PLSRS AAste] t12F 2 BICIRATE S& WAIE A3 BE 7|a =9} A7} ATk
2 Jwto 2 A|7tglet Ane Fig 29} 2tk 9] 9], Fol= e 38 IS VA= e
7T T IS AL o, v gaA, AAAQl 7ls B AR Alo]Ae Ryjs V1aEd] SR 9d= 7]

Correlations on axes t1 and t2
Crust brownnessA

Surface roughnessA

03

GraininessM

Butteryodc.i{F

dor kY
.S %, CellsizeA i/

Celluniformity A

Geasiness Hardness i,

05
StickinessM \. SaltytasteF .
» Steaihed flourodor F e .

Dryness after swallowing M
225

...... oot

SpringinessM

SweetodorF <SWweettastef

Fig. 2. PLSR result indicating the relationship between sensory characteristics and acceptance of yellow layer cakes

according to different mixing methods.
Refer to the legends in Table 2 & Table 3.
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