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Quality Characteristics of Sponge Cake Added with Helianthus tuberosus Powder
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Abstract

This study was conducted to evaluate the quality characteristics of sponge cake consisting of 10%, 20%, 30%, 40% and
50% Helianthus tuberosus powder (HTP). With higher HTP contents in sponge cake, pH of sponge cake batter decreased
significantly, whereas specific gravity was increased significantly (p<0.05). Meanwhile volume and symmetry indices of sponge
cake were inversely proportional to HTP amounts. With higher HTP content in sponge cake, L value (brightness) of crumb
significantly decreased (p<0.05), whereas a value (redness) significantly increased (p<0.05). b value (yellowness) of crumb
in 40% and 50% HTP sponge cakes were significantly different from b value of crumb in 10%, 20% and 30% HTP sponge
cakes. In 10~40% HTP sponge cake, L value, a value and b value all decreased significantly with higher HTP content in
sponge cake. However in 40% and 50% HTP sponge cakes, there was no significant difference in any value. For texture cha-
racteristics, hardness of sponge cake significantly increased while cohesiveness decreased (p<0.05) with higher HTP content
in sponge cake. On the other hand, springiness and gumminess of sponge cake did not change. Sponge cake containing 10%
HTP showed the highest values for every organoleptic property. The results of this study suggest that sponge cake containing
10% HTP is the most appropriate for quality characteristics. This study also provides a way to increase the quality, texture
characteristics, and organoleptic properties of sponge cake while reducing HTP content to less than 10% in order to qualify

consumer taste.
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Table 1. The formulas for sponge cakes with different le-
vels of Helianthus tuberosus powder (Unit : g)

Helianthus tuberosus powder(%, w/w)

Ingredients
& Control” 102  20¥  30Y 40Y 509

Wheat flour 100 90 80 70 60 50

Ja eﬁf‘:ﬁé‘f{? 0 10 20 30 40 50
Egg 50 50 50 50 50 50
Sugar 160 160 160 160 160 160
Salt 08 08 08 08 08 08
?jzl;‘;rg 2 2 2 2 2 2
oil 20 20 20 20 20 20

) Control : Wheat flour 100%.

Y Wheat flour 90%, Helianthus tuberosus powder 10%.
? Wheat flour 80%, Helianthus tuberosus powder 20%.
Y Wheat flour 70%, Helianthus tuberosus powder 30%.
> Wheat flour 60%, Helianthus tuberosus powder 40%.
© Wheat flour 50%, Helianthus tuberosus powder 50%.
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Table 2. Approximate composition of the Helianthus tuberosus powder

Helianthus tuberosus powder (100g)

Carbohydrate(g) Moisture(g) Crude protein(g) Crude lipid(g) Crude ash(g) Dietary fiber(g) Sodium(mg)
78.41+0.60" 3.62+0.01 10.83+1.13 0.60+0.03 6.61+0.32 14.74+0.45 10.32+0.23
Y Mean=S.D.

Table 3. Water holding capacity(WHC) and alkaline water retention capacity(AWRC) of wheat flour added with Helianthus

tuberosus powder

Helianthus tuberosus powder (%, w/w)

Control” 10? 30Y 409 509
WHC 48.01+1.667* 53.70+4.08% 58.00+5.37" 58.90+6.50™ 63.10+£013° 76.60+9.17¢
AWRC 44.94+0.57® 43.72+0.71° 45.44+0.83% 44.27+0.61%° 47.55+2.97° 65.22+5.87°

Y Control : Wheat flour 100%.

2 Wheat flour 90%, Helianthus tuberosus powder 10%.
? Wheat flour 80%, Helianthus tuberosus powder 20%.
Y Wheat flour 70%, Helianthus tuberosus powder 30%.
% Wheat flour 60%, Helianthus tuberosus powder 40%.
® Wheat flour 50%, Helianthus tuberosus powder 50%.
' Mean+S.D.

24 Means with different letter within the same row are significantly different(p<0.05).
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Table 4. pH and specific gravity of sponge cake batters added with Helianthus tuberosus powder

Helianthus tuberosus powder (%, w/w)

Control" 10? 20% 30% 40” 509
pH 7.28+0.127 7.36+0.60° 7.254+0.79° 7.0140.10° 6.89+013° 6.84+0.15°
Specific gravity 0.35+0.02° 0.38+0.03° 0.42+0.04° 0.43+0.03° 0.46+0.02¢ 0.530.40°

1)
2)

Control : Wheat flour 100%.
Wheat flour 90%, Helianthus
Wheat flour 80%, Helianthus
Wheat flour 70%, Helianthus
Wheat flour 60%, Helianthus
Wheat flour 50%, Helianthus
' Mean+S.D.

24 Means with different letter within the

powder 10%.
powder 20%.
powder 30%.
powder 40%.
powder 50%.

tuberosus
3)
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tuberosus

tuberosus

3 tuberosus

o tuberosus
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same row are significantly different(p<0.05).
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Table 5. Volume index and symmetry index of sponge cakes added with Helianthus tuberosus powder

Helianthus tuberosus powder (%, w/w)

Control” 107 20% 30Y 40” 509
Volume index(mm) 16.38+0.407¢  15.72+0.34¢ 13.28+0.63¢ 12.26+0.84% 11.28+1.40® 10.82+0.61%
Symmetry index 1.00+0.18° 0.56:+0.24° 0.50:£0.30° 0.26+0.48™ 0.24+0.08" 0.02+0.24°

Y Control : Wheat flour 100%.
Y Wheat flour 90%, Helianthus
3 Wheat flour 80%, Helianthus
Y Wheat flour 70%, Helianthus
) Wheat flour 60%, Helianthus
® Wheat flour 50%, Helianthus
) Mean+S.D.

2~¢ Means with different letter within the

powder 10%.
powder 20%.
powder 30%.
powder 40%.
powder 50%.

tuberosus
tuberosus
tuberosus
tuberosus
tuberosus

same row are significantly different(p<0.05).
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Table 6. Color characteristics of sponge cakes added with Helianthus tuberosus powder

Helianthus tuberosus powder (%, w/w)

Control" 10? 20% 30% 40” 509

L 65.99+0.957f 48.08+0.70° 41.94+0.99¢ 38.86+1.11¢ 35.87+0.85° 32.57+1.45

Crumb a —4.75+0.15° 0.16+0.50° 1.40+0.48° 2.04+0.60° 1.67+0.17¢ 2.20+0.09¢
b 20.55+0.35° 14.39+0.47° 14.26+0.47° 14.02+0.45" 13.39+0.30° 13.27+0.44°

L 48.26+1.33° 43.45+1.29¢ 39.66+0.96° 37.41+1.00° 34.24+0.68° 34.78+0.62°

Crust a  1225+0.28¢ 11.64+0.37° 11.44+0.32% 11.26:0.46" 10.66+0.29" 10.72+0.65
b 20.50+2.82° 17.69+0.82¢ 15.94+0.49° 14.57+0.80° 12.80+0.40° 13.48+0.36"

! Control : Wheat flour 100%.

? Wheat flour 90%, Helianthus tuberosus powder 10%.

» Wheat flour 80%, Helianthus tuberosus powder 20%.

Y Wheat flour 70%, Helianthus tuberosus powder 30%.

3 Wheat flour 60%, Helianthus tuberosus powder 40%.

® Wheat flour 50%, Helianthus tuberosus powder 50%.

” Mean£S.D.

174 Means with different letter within the same row are significantly different(p<0.05).

20% 40%

10%

30%

50%

Fig. 1. Visual comparison of sponge cakes incorporated with different levels of Helianthus tuberosus powder.
Control : Wheat flour 100%.

10% : Wheat flour 90%, Helianthus tuberosus powder 10%.
20% : Wheat flour 80%, Helianthus tuberosus powder 20%.
30% : Wheat flour 70%, Helianthus tuberosus powder 30%.
40% : Wheat flour 60%, Helianthus tuberosus powder 40%.
50% : Wheat flour 50%, Helianthus tuberosusr powder 50%.

2 (Lee & Heo 2010), &% F'(Lee & Lee 2013b)= A7} Cruste] Mt 10~40% H7FEelA LI(B %), bakEA

g AR A o] Al &= o]} AR IS ERARIT afk
AR B4 HAAA 28 Arbe] F7HESE fre
2 0 2(p<0.05) 7 VERSITE bai(FAE)e tizwo] vlst
o Arkgel /Mg dadhs 4dF= Hslow, 10~
30% M7k telle fel A o] Atel7k ehdA] Ekent, 40
%}k 50% H7RrEE frol Q) Aol S Halet siA A
F719] A& agko] 30~40% H7F AlBold FelHow &
7hetem, bk AR BEE 20% o A7kt Als
oA H7bol S7VEFE freldor Fasigitka Bast

o(Park et al 2013), ¥ AT} FARRE 23S eI

24

T), ath(JA &) 5 27} o] Hrhge] F7MrE

Frold 0 2(p<0.05) #HAdshs A3E Hol crumbe] s}

= bl A T o2 235 YERITE 40%9} 50% 7t
- Frolle frelA ztolrt vEhA] esith

2AA Aol A 98 ARNL Fig. 13} 2o} A4} 7}

Fo] H7bol 7SS crumbt crust®] A2 oA 1L,

w37} gl 7)ol dolxle AT} vk,
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[
AR BEE Hrkeh 28R A o) Ze A F(texture)
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Table 7. Texture properties of sponge cakes added with Helianthus tuberosus powder

Helianthus tuberosus powder (%, w/w)

Control” 10? 20% 30Y 40% 509
Hardness(kgf) 0.61+0.237® 0.69+0.30° 0.91+0.64™ 0.92+0.43% 0.93+0.39% 1.16+0.65°

Cohesiveness(%) 0.46+0.19¢ 0.45+0.25% 0.45+0.26% 0.43+0.30% 0.41£0.32% 0.39+0.04°
Springiness(mm) 20.66+2.14N° 20.34+2.16 20.32+2.28 20.00+2.60 20.33+2.35 19.44+2.91
Gumminess(kgf) 0.33+0.06™ 0.33+0.07 0.36+0.10 0.37+0.08 0.39+0.06 0.4120.12

Y Control : Wheat flour 100%.

2 Wheat flour 90%, Helianthus tuberosus powder 10%.

3 Wheat flour 80%, Helianthus tuberosus powder 20%.

Y Wheat flour 70%, Helianthus tuberosus powder 30%.

> Wheat flour 60%, Helianthus tuberosus powder 40%.

9 Wheat flour 50%, Helianthus tuberosus powder 50%.

) Mean+S.D.

a~d Means with different letter within the
NS . not significant at the 5% level.
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Table 8. Sensory evaluation of sponge cakes as affected by Helianthus tuberosus powder

Helianthus tuberosus powder (%, w/w)

Control” 10? 30Y 40" 509
Appearance 5.75+1.337F 5.40+1.31° 5.35+1.14° 5.2241.22° 4.65+1.18" 4.55+1.48"
Crust color 5.6241.19™ 5.72+1.06° 5.62+1.25% 5.15+1.29%¢ 5.10£1.21% 4.85+1.23°
Crumb color 5.67+1.42¢ 5.25+1.42%° 5.37+1.21% 5.00+1.24%® 4.67+1.32° 4.67+1.49°
Flavor 4.65+1.23" 5.15+1.12° 4.87+1.3% 4.50+1.45 4.4241.48° 3.80+1.68"
Taste 5.30+0.91¢ 5.30+10.91° 5.00+1.28° 4.87+1.13% 4.32+1.7% 4.22+1.88°
Softness 5.05+1.13° 5.30+0.82° 5.500.87° 5.15+1.09°* 5.30+1.22° 5.33+1.32°
Moistness 4.50+1.08° 5.15+0.83° 5.35+0.8% 5.32+1.18" 5.75+1.17% 6.02+1.25¢
Overall preference  5.30+0.96° 5.37+1.16° 5.15+1.29% 4.67+1.57" 4.55+1.06® 4.17+1.99
Y Control : Wheat flour 100%.
2 Wheat flour 90%, Helianthus tuberosus powder 10%.
» Wheat flour 80%, Helianthus tuberosus powder 20%.
Y Wheat flour 70%, Helianthus tuberosus powder 30%.
% Wheat flour 60%, Helianthus tuberosus powder 40%.
© Wheat flour 50%, Helianthus tuberosus powder 50%.
) Mean%S.D.
Rate using a scale of 1~7, 7 : excellent, 6 : very good, 5 : good, 4 : fair, 3 : poor, 2 : very poor, 1 : bad.

274 Means with different letter within the same row are significantly different(p<0.05).
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