Check for

updates
J East Asian Soc Diet Life
29(2): 89 ~101 (2019)
http://dx.doi.org/10.17495/easdl.2019.4.29.2.89

agl v} FeE o|28 Y

89

Study on the Quality Characteristics of Cupcakes
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ABSTRACT

This study examined the product quality characteristics of cupcakes made using green banana powder, which despite being
rich in resistant starch and mass producible, is not commonly used. Cupcakes were made by adding green banana powder in
quantities of 20%, 40%, 60%, or 80% relative to the wheat flour content, and their physicochemical and sensory characteristics
were evaluated. The specific gravity of the cupcakes showed an increasing trend with increasing green banana powder content
(0.89~0.92). The moisture content (25.4~28.5%) and mass (52.5~54.1 g) increased with increasing green banana powder
content, while the pH (6.83 ~6.29), specific volume (1.9~1.5), baking loss (12.5~9.8%), volume (103.3~81.7 mL), and height
(6.1~4.2 cm) showed decreasing trends with increasing green banana powder content. In color analysis, the L values (73.4~
49.6) and b values (40.6~22.6) decreased with increasing green banana powder content, while the a values (—0.8~2.6) showed
an increase. Among the texture characteristics, the hardness increased significantly with increasing green banana powder content,
and the cohesiveness and resilience decreased significantly with decreasing green banana powder content. In the sensory
evaluation, a preference test showed that green banana powder content in the range of 20~40% produced the highest overall
preference, as well as taste and texture preference, but not appearance preference. In the preference-difference test according
to the characteristics, increasing green banana powder content was associated with decreased volume and stronger color inside

of the cupcake. In addition, the taste was rated as less sweet and less cloying, and there was

a strong smell of bananas. Overall,

the use of 20~40% green banana powder could result in cupcakes with high preference.
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Table 1. Formula for cupcakes with green banana powder

Flour basis (%)

Ingredients

CON" GBP1 GBP2 GBP3 GBP4

Weak wheat flour 100 80 60 40 20

GBP? 0 20 40 60 80
Butter 40 40 40 40 40
Eggs 50 50 50 50 50
Sugar 55 55 55 55 55
Milk 50 50 50 50 50
Salt 1 1 1 1 1
Baking powder 5 5 5 5 5

" CON: Control.
? GBP: Green banana powder.
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Weighting Ingredients of cupcakes

N

Mixing egg white for 2 min at
speed level 4

Mixing for 30 sec at speed level 4

Adding sugar

Adding egg yolk,
half the amount of milk

$

P P——

Mixing for 30 sec at speed level 2 :
Adding wheat flour,

green banana powder.,
baking powder, salt

-

P I

Mixing for 1 min at speed level 2

G

Adding butter.
half the amount of milk

PP ——

Mixing for 3 min at speed level 2

%

Panning 60g in alumininm cups

§

Baking in oven (180°C for 25min)

Cooling for 60 minutes

Fig. 1. Manufacturing process of cupcakes.
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Table 2. Conditions of TA-XT2i texture analyzer for
cupcakes

Mode Force/compression

Option T.P.A

Sample size 25 x 25 x 25 mm

Probe type 25 mm cylinder
Pre-test speed 3.0 mm/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. Specific gravity of cupcakes batter with green
banana powder

Samples Specific gravity
CONV 0.89:0.02
GBP1? 0.88+0.03
GBP2Y 0.89+0.06
GBP3? 0.91+0.01
GBP4” 0.92+0.04
F-value 0.70™%

Y CON: Green banana powder 0%.

? GBPI: Added green banana powder 20%.
» GBP2: Added green banana powder 40%.
Y GBP3: Added green banana powder 60%.
> GBP4: Added green banana powder 80%.
n.s.: Not significant.
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Table 4. Moisture content and pH of cupcakes with green
banana powder
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Table 5. Weight and volume, height of cupcakes with
green banana powder

Samples Moisture (%) pH Samples Weight (g) Volume (mL)  Height (cm)
CON" 25.43+2.23° 6.83+0.02° CON" 52.5340.15°  103.337.64° 6.10+0.26
GBP1? 28.58+1.36 6.67£0.01° GBP1? 53.30+0.30°  101.67+7.64° 5.37+0.06°
GBP2” 28.09+1.49° 6.52+0.16" GBP2” 53.50+0.10°  101.67+5.77° 5.27+0.12%
GBP" 29.77+0.67° 6.36+0.16% GBP3" 53.90+0.56  92.50+12.58®  5.03+0.06°
GBP4” 28.53:+0.83° 6.29+0.18¢ GBP4” 54.13+0.47* 78.75+7.64° 4.20+0.17¢
F-value 456" 12.564™ F-value 8.75™ 3.50° 5843

Mean+S.D. Mean+£S.D.

" p<0.01. * p<0.05, ™ p<0.01, " p<0.001.

D CON: Green banana powder 0%.

? GBP1: Added green banana powder 20%.

» GBP2: Added green banana powder 40%.

Y GBP3: Added green banana powder 60%.

 GBP4: Added green banana powder 80%.

24 Means in a column by different superscripts are significantly
different at 0=0.05 by Duncan’s multiple range test.

Y CON: Green banana powder 0%.

? GBP1: Added green banana powder 20%.

» GBP2: Added green banana powder 40%.

Y GBP3: Added green banana powder 60%.

9 GBP4: Added green banana powder 80%.

24 Means in a column by different superscripts are significantly
different at 0=0.05 by Duncan’s multiple range test.
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Fig. 2. Appearance of cupcakes with green banana powder.
Y CON: Green banana powder 0%.
? GBP1: Added green banana powder 20%.
% GBP2: Added green banana powder 40%.
9 GBP3: Added green banana powder 60%.
) GBP4: Added green banana powder 80%.
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Table 6. Specific volume and baking loss rate of cupcakes
with green banana powder

Samples Specific volume  Baking loss rate (%)
CON" 1.9740.15° 12.46£0.27°
GBP1? 1.9140.15% 11.1940.50°
GBP2? 1.90+0.10° 10.83+0.15™
GBP3? 1.70£0.24% 10.16+0.92
GBP4” 1.51+0.13° 9.79+0.81°
F-value 4.104° 8.725"

Mean+S.D.

" p<0.05, ™ p<0.01.

) CON: Green banana powder 0%.

2 GBPI1: Added green banana powder 20%.

? GBP2: Added green banana powder 40%.

Y GBP3: Added green banana powder 60%.

> GBP4: Added green banana powder 80%.

24 Means in a column by different superscripts are significantly
different at 0=0.05 by Duncan’s multiple range test.
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Table 7. Color values of cupcakes with green banana powder

HOFA o} AT

Samples L a b
CON" 80.83+1.25° —3.73+1.32¢ 34.61+1.58"
GBP1? 57.86+2.02° —2.86+0.11° 19.45+0.52"
Crumb GBP2? 53.8620.60° —1.500.24° 19.18+0.08"
GBP3? 48.48+0.85° —2.77+0.24° 15.90+0.25°
GBP4® 50.80+0.93¢ 0.17+0.17 19.80:0.60°
F-value 1011.52™ 54,73 761.70™"
CON" 73.40+1.45° —0.86+0.51° 40.58+0.17°
GBP1? 56.70+1.74° 0.36+0.25¢ 24.78+1.17°
Crust GBP2? 53.00+2.45° 1.09£0.15° 22.86+0.20°
GBP3? 49.79+1.35¢ 1.51£0.15° 21.34+0.74¢
GBP4® 49.56+0.82¢ 2.57+0.39° 22.6340.14°
F-value 32452 94.65™* 956.90"
Mean£S.D.
™ p<0.001.
D CON: Green banana powder 0%.
? GBP1: Added green banana powder 20%.
» GBP2: Added green banana powder 40%.
¥ GBP3: Added green banana powder 60%.
> GBP4: Added green banana powder 80%.
a4 Means in a column by different superscripts are significantly different at a=0.05 by Duncan’s multiple range test.
Table 8. Texture characteristics of cupcakes prepared with green banana powder
Samples
CONY GBP1? GBpP2? GBP3? GBP4® F-value
Hardness (g) 289.83+3.30¢ 326.41+13.74%  416.36+2824°  635.55£33.37°  768.25+67.10° 96.854™"
Cohesiveness 0.46+0.03° 0.41+0.05° 0.33+0.04° 0.25+0.06" 0.22+0.07¢ 35.551""
Resilience 0.20:£0.02° 0.17+0.03° 0.14+0.02° 0.1140.03¢ 0.09+0.03¢ 31.138"
Springiness 0.98+0.26 0.89+0.05 0.85+0.06 0.82+0.08 0.86+0.33 0.889"
Chewiness 115.83+6.32 113.17+19.74 113.47+14.28 110.68+23.10 109.29+48.37 0.56"
Gumminess 133.47+17.64 131.03+24.97 141.09+26.11 159.66+49.50 164.29+64.28 58.43"
Mean£S.D.
™ p<0.001.

D CON: Green banana powder 0%.

? GBPI: Added green banana powder 20%.
? GBP2: Added green banana powder 40%.
¥ GBP3: Added green banana powder 60%.
) GBP4: Added green banana powder 80%.

24 Means in a row by different superscripts are significantly different at 0=0.05 by Duncan’s multiple range test.
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272 60~80%E H7Ig Aol Ae Freld oz AR s}
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AASHA =kem, 60~80% H7FE HA AR} =%
upeka] HAelZe] 2™ whpt EEe Hrbe A4S 20~
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7t 7Fe @ Aoz A4, a2 v o] ko] U4
FEET AUX|A BolrH HAo| 2] 7|5} HolA|=
AS & F Sk

2) SMXto[ZAL

O™ vhohg 2ge 3t AA ol 2] EAFAL
olAHAl= &2 A(Crumb color), 7182 =7](Grain size)$} T
F-=2]E(Softness), B2 AJ(Springi-
ness), ==& (Moistness), 3] (Volume), HFL} HAl(banana
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7k A= ko] EAALolAARE ekl e, 1 AP = Table 10

Table 9. Sensory evaluation for preference test of cupcakes made with green banana powder

Samples
CONV GBP1? GBP2? GBP3" GBP4” F-value
Appearance 5.49+1.46° 4.57+1.42° 4.83+1.54® 4.83+1.25% 4.51+1.40° 2.59"
Flavor 4.77+1.46° 5.11£1.25% 5.54+1.09° 5.06+1.24 4.46+1.63° 3.17
Taste 4.1141.62° 5.26+1.24% 4.94£1 41 4.43+1.27™ 4.09+1.93° 4.08"
Texture 4.69+1.08" 4.80+1.37% 4714147 3.9741.22° 3.71+1.60° 463
Overall acceptance 4.46£1.48™ 5.11£1.43® 5.34+1.35 4.43£1.20™ 4.1141.69° 448"
Mean+S.D.
* p<0.05, 7 p<0.01, ™" p<0.001.

D CON: Green banana powder 0%.

? GBPI: Added green banana powder 20%.
) GBP2: Added green banana powder 40%.
¥ GBP3: Added green banana powder 60%.
% GBP4: Added green banana powder 80%.

24 Means in a row by different superscripts are significantly different at 0=0.05 by Duncan’s multiple range test.
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Table 10. Sensory evaluation for preference-difference test of cupcakes made with green banana powder

Samples
CONV GBP1? GBP2? GBP3Y GBP4” F-value
Crumb color 1.95+1.15¢ 3.20+0.96° 4.14+0.92° 5.6420.76" 5.98+0.75" 166.48"
Grain size 3.88+1.40° 4.02+1.10° 4.57+1.22° 4.05+1.47° 3.68+1.66 3.343"
Grain uniformity 5.36+1.37 4.95+1.33° 3.77+1.61° 4.13+1.58" 3.89+1.58" 12.14™
Softness 5.36+1.27° 4.75+1.34° 4.16+1.40° 3.43+1.20¢ 2.80+1.10° 36.09™
Springiness 4.73£1.52° 4.41+1.42° 3.82+1.31° 3.04£1.22° 2.54%1.45° 24.54™
Moistness 4.98+1.67° 4.57+1.57 4.00+1.40° 3.43+1.29° 2.75+1.48¢ 20017
Volume 5.21+1.23° 4.57+0.89° 3.96+0.83° 3.38+0.78¢ 2.59+1.06° 61.76™"
Banana flavor 2.80+1.75° 3.41+1.29° 3.77+1.18° 3.95+1.58" 3.86+2.09° 472"
Sweet taste 471+1.29° 3.98+1.10° 3.86+0.94° 3.18+1.18¢ 3.00+1.53¢ 17.63™
Oily taste 4.41£1.23° 3.57+1.25° 3.21+0.97™ 2.95£1.17° 2.84+1.41° 1526™
Mean+S.D.
™ p<0.01, ™" p<0.001.
D CON: Green banana powder 0%.
? GBPI1: Added green banana powder 20%.
? GBP2: Added green banana powder 40%.
Y GBP3: Added green banana powder 60%.
% GBP4: Added green banana powder 80%.
a4 Means in a row by different superscripts are significantly different at 0=0.05 by Duncan’s multiple range test.
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