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Studies on the Quality Characteristics of Sponge Cakes
with Addition of Yam Powders

Sun-Young Yi, Chang-Soon Kim', Yang-Soon Song and Jae-Hee Park
Dept. of Food and Nutrition, Changwon National University, Changwon 641-773, Korea

Abstract

‘This study investigated the quality characteristics of sponge cakes with addition of yam (Dioscorea) powders
prepared by different drying methods, hot air (HDYP : hot air dried yam powder) and freeze drying (FDYP:
freeze dried yam powder), using several physical and sensory examinations. For the foam forming ability and
foam stability, the specific gravities of egg foams containing 5% yam powders were measured by drainage
using funnels for 8 hrs. The results showed that HDYP and FDYP did not affect the foam forming ability but
FDYP increased foam stability due to increased viscosity. When the strength of 8% gels composed of wheat
starch and HDYP/FDYP was measured to predict the setting of cake structure, the strengths of starch gels
containing yam powders were higher than those of control without yam powders. The volume of sponge cake
containing 5% HDYP increased whereas those containing FDYP decreased at the levels of 5, 7%. From the
texture profile analysis data, hardness, gumminess and chewiness of cakes containing yam powders increased.
The color of cake crust and crumb became darker as the amount of yam powders increased. The results of sensory
evaluation by QDA (quantitative descriptive analysis) to compare two different drying methods showed that
appearance and texture of cakes containing 5% HDYP were closer to those of control than cakes containing
5% FDYP but overall acceptability of sponge cakes containing yams were comparable to the control cakes
regardless of drying methods. The addition of yam powders to sponge cakes increased yam flavor and decreased
egg smell. Therefore, it can be suggested that HDYP and FDYP can be added to the sponge cake formula up
to 7% and 5%, respectively.

Key words: sponge cakes, hot air/freeze-dried yam powders, egg foam stability, texture measurement, sensory
evaluation
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Weight ingredients

Mix (only eggs, IiO sec at speed 1)
Add sugar, tartaric :cid and, yam powder
Mix (30 sec at speed 1, 5 rninl at speed 3, 5 min at speed 2)
Determine specific ;ravity of egg foam
Add lﬂour
Mix (1 minlat speed 1)
Determine specific glravity of cake batter
Panning (SOé g per pan)
1

Bake at preheated oven for 20 min

Fig. 1. Flow of sponge cake baking procedure.
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Table 1. Formula for sponge cakes containing yam powders (Unit: g)
HDYP FDYP

I i io (%

ngredients Ratio (%) Control 2% 5% 7% 3% = 7%
Flour 100 200 200 200 200 200 200 200
Egg 150 300 300 300 300 300 300 300
Sugar 120 240 240 240 240 240 240 240
Potassium-hydro tartarate 05 1 1 1 1 1 1 1
Yam powder Variable - 6 10 14 6 10 14

Abbreviations : HDYP=Hot air-dried yam powder; FDYP=Freeze-dried yam powder.
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Table 2. Formula of mixed gels containing wheat starch and
yam powders

Gel samples WS WF HDYP  FDYP
(%) (%) (%) (%)
WS 8 - - -
WS+WF 4 4 - -
WS+HDYP 4 - 4 -
WS+FDYP 4 - - 4

Abbreviations : WS=Wheat starch ; WF=Wheat flour ; HDYP=
Hot air-dried yam powder; FDYP=Freeze-dried yam powder.
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Table 3. Operation conditions of texture analyzer for wheat
starch gels and sponge cakes containing yam powders

Gel Cake
Option TPA (Texture profile analysis )
Pre-test speed 2.0 mm/s 2.0 mm/s
Test speed 0.5 mm/s 1.0 mm/s
Post-test speed 5.0 mm/s 5.0 mm/s
Strain 50% 50%
Trigger type Auto-100 g Auto-40 g
Accessory 25 mm plexiglass cylinder probe (P/25P)




vH(Dioscorea)d 713t AEX] Alolze FAEA A3 A+ 51

et A] gt} vbr bR 5% A 7tel] gk S A F2 HEA
< FDYPA7F77} vl =31 HDYPA 7ol wlsle] A 7k
fr%& % (drainage)e] A2 Ao 2 A=} &, 847 A7
% HDYP #7179 JF/EHFS 279 83%°]lx, FDYP
A7V 16%l B335y} o] Ao 2 @2 A E-& HDYP
Bt FDYPoA o b Ado] 2 718 o & 3lew, o]g]
g B2 HF AEA A o)A A Fe] & w7hA] 7] Eair cell)
E A A g 71 Aoleta st it S AF
o] AL H =W te] &]5fe] IS b= o U A
UL B E(13), vt Ao @A R HEE o9 A W3l
71=A #3g A (Fig. 3), AE=TF< HDYP 5% H7H&
fro Al = 2po)7} ehtA] ekgt et FDYP 5% #H 7+
= FAeR F& HEE Yl o] AL E FDYPe
9,]§—l. 741_%.9,] Xéi }J—&:.Q_ 7-]%_9,} o}x—b\% 3‘]:/\]»31]— z}zd;g]g_i
FBHEHAA = 222 Koo, o]} o] &F7F AF AT
Hx o e vk HA &) a7} 53] FDYP H7H-olA
o A vhebydel. o] & B Aol A 5% FDYPe} HDYP#
golo]l Ax 22X 27} 2zt 256£0.39, 0.99+0.12 cPs&
FDYPS AAe] o] ¥& 713} #3 3led Lee9}t Kim(23)0] B
gt upe} zro] mio] A Zr AFAxE o} HAL BE

6.00

500

400 |

300 |

200

Drainage (mL)

1.00 F

0.00

Time(hr)

Fig. 2. Effects of added 5% HDYP and 5% FDYP on egg
foam (25+1°C) stability.
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Fig. 3. Viscosity and drainage (8 hr) of egg foam containing
5% yam powders.

7 . Viscosity, B Drainage

Table 4. Baking properties of sponge cakes containing yam powders

) HDYP FDYP
Properties 0% 3% 5% 7% 0% 3% 5% 7%
Specific gravity
Egg foam 0.29°" 0.31° 0.30° 0.30° 0.29° 0.29° 0.30° 0.30°
Cake batter 0.46 0.48° 0.49° 0.50° 0.46 0.49° 053" 0.52°
Cake crumb
Cake volume (cc) 1233 1246 1263 1203 1233 1223 1166 1127
Specific volume (cc/g) 469" 474° 47" 456° 469" 462° 4.40° 4.25%
Symmetry index 2.2° 2.2° 1.9% 16° 2.9¢ 1.8~ 14® 0.9
Baking loss (%) 12.3° 12.3° 11.8° 12.1% 12.3° 11.7° 11.7 11.6°
Total moisture (%) 31.3 309 30.7 30.7 31.3 30.3 3.1 - 306
Water activity 0.88 0.88 0.88 0.88 0.88 0.88° 0.87° 0.88°

Abbreviations : See footnote of Table 1.

YMeans of at least of more than six replicates in which the same superscripts in each column are not significantly different (p<0.05).
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Table 5. Color of yam powders

Hunter color values”

Yam powder

a b AE
HDYP 84.60°% 1.90° 14.81° 19.51°
FDYP 83.81° -0.49" 991° 12.95°

Abbreviations : See footnote of Table 1.
Dy : Measures lightness and varies from 100 for perfect white
to zero black.
a . Measures redness when plus, gray when zero and greenness
when minus.
b : Measures yellowness when plus, when zero, and blueness
when minus.

AE:V AL+ Aa*+ 42, color difference.

?Means of three replicates in which the same superscripts in
each column are not significantly different (p<0.05).

Fig. 5. Cross—sectional view of sponge cakes with the addition of yam powder.
(A, A") control; (B), (C), (D) with FDYP (freeze-dried yam powder) at the levels of 3, 5, 7%, respectively; (B), (F), (G) with HDYP

(hot air-dried yam powder) at the levels of 3, 5, 7%, respectively.
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Table 6. Crust and crumb color of sponge cakes containing yam powders

Levels Hunter color values'
of yam Crust color Crumb color
powder L a b AE L a b AE
0% 51.16™ 14.65° 26.89" 0.00° 81.67° 2.56% 36.63° 0.00°
HDYP 3% 49.90° 14.93° 26.75" 1.80° 80.83? 2.71° 36.06™ 1.96°
5% 49.71% 15.14° 26.77° 253" 80.14* 2.44° 35.24% 2.75°
7% 47.81° 14.84% 25,78 4.10° 80.02° 2.47% 34.44° 3.21°
0% 51.16° 14.65° 26.89° 0.00" 81.67° 2.56™ 36.64° 0.00°
FDYP 3% 48567 14.69° 26.08? 3.32° 80.50° 2.60° 35.60° 215
5% 4751 14.79° 25,32 431° 79.76" 2.30™ 34.60° 3.72°
7% 46.81° 14.66° 25.18" 4.90° 80.01* 2.18° 33.04° 4.46°

Abbreviations: See footnote of Table 1.
})L, a, b and 4E are same as Table 5.
"Means of twelve replicates in which the same superscripts in each column are not significantly different (p<0.05).
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Table 7. Textural characteristics of sponge cakes containing yam powders

Levels of yam powder HD (g) AD (g) SPR COH GUM CHW
0% 389.29° 0.22° 1.020° 0.558"° 217.04% 220.61°
HDYP 39% 399.66° -0.90% 1.000° 0.554° 220.87° 220.82°
5% 419.22°" -1.11° 0.990° 0.552* 231.22% 228 827
7% 458.10° -1.05 0.985" 0.550* 252.00° 248.02°
0% 389.29° 0.22° 1.020° 0.558° 217.04° 220.61°
FDYP 3% 443.26" -0.95° 0.987° 0.555° 246.04° 24239
5% 560.84° -1.11% 0.975° 0.545% 310.66° 300.34°
7% 545,03 -0.67" 0.969° 0.544° 296.52¢ 287.64°

Abbreviation : HDYP=Hot air-dried yam powder; FDYP=Freeze-dried yam powder; HD=Hardness; AD=Adhesiveness; SPR=Springiness;
COH=Cohesiveness; GUM=Gumminess; CHW=Chewiness.
"Means of twelve replicates in which the same superscripts in each column are not significantly different (p<0.05).
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Table 8. Textural characteristics of gels made with wheat starch and yam powders

Gel sample” HD (g) AD (g) SPR COH GUM CHW

WS 79.67% -243.75° 56.70° 1.39 12301.22° 175.44°

WS+WF 93,58 -21353° 0.42° 0.03 34493.85" 5.22°

WS+HDYP 158.00° -143.78" 0.98° 1.91° 31047 295.19°

WS+FDYP 11559 -39.81¢ 0.98° 1.60° 186.62" 214.74°
Abbreviations : HD, AD, SPR, COH, GUM and CHW are same as Table 7.

DSee footnote of Table 2.

PMeans of twelve replicates in which the same superscripts in each column are not significantly different (p<0.05).
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Aol zo] R 9} o] tjxe} IA A7t A e
Welol vl E 02 Akl HDYP# FDYP 5%& 77
A7Mg Aol 2 S R A ARE At vhe] Az Wy
Thell 2FA) Aoz #54 FAS AHFAH BAREH(QDA:
quantitative descriptive analysis)-& E3sed v| sl
t}Fig. 6).

27 H7}oll A crust color= FDYP 5% 771 &
% HDYP 5% #7H7-ol vate] o 2248 72l Aos
B 7rso] 71 AA &2 2 9} A =8k 32, crumb colore A &
Zhol] ao]7h vhebdx] sksket Aol Al 713 =7l Al 7HA|
A g7t A= feAbebe | vk 7)ol Fd 2ol 9l FDYP
Al oHe s 2 A5 E dof tha A5 ez v
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W (egg smel) oA 727} 276l v 3] A o2
dalcha Bl nhE ke Aubd el 2EA] Aol &
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F7} 2Tl vl ste] FEA A H = AR FrE A
v}, 2274 FDYP A 777t vl &7 HDYPell #jshed o
tiohgl o 2 vehtow | 324 (adhesiveness) T B A

(springiness), %38 A % (moistness)& Al 7} A&7} F
A}slelod olo) gk Mubd FE = v Alelart
et ety 25 Ssivlan HrkE gl

AR o2 ~EA Aolzel §loAM vtk ool
m o3 eke v A4 ol 2k vl Al (egg smel)E A H 2

*Crust color
15

Overall acceptability Crumb color

Moistness Aircell size

ringiness * Aircell uniformit
g y

Adhesiveness Sweetness

*Firmness *Egg odor

*Yam flavor

Fig. 6. QDA profile of sponge cakes containing yam powders
for appearance, flavor, texture and overall acceptability.
*Significant at p<0.05

@ : Control, l: 5% HDYP, A: 5% FDYP

Table 9. Correlation between sensory evaluation and texture measurement of sponge cakes containing yam powders

D AD SPR HD (T) AD (T) SPR (T)

HD])
AD 0343
SPR 0,072 0.569

Control HD (T)? 0951 -0.330 -0.011
AD (T) 0508 0314 0.272 0471
SPR (T) 0782 0.664 0.151 0810 0539
HD
AD 0323

- SPR 0553 0.078

HDYP 5% HD (T) 0957 0.338 0482
AD (T) 0012 0109 0.083 0113
SPR (T) 0,692 0.346 0.194 0764 0.320
HD
AD 0.281
SPR 0,528 0.189

FDYP 5% HD (T) 0.950°" 0.284 ~0.569
AD (T) 0,242 0.013 0.284 ~0.487.
SPR (T) 0553 0526 0.105 0657 0553

Abbreviations : HD=Hardness ; AD=Adhesiveness ;
YFactors from sensory evaluation.
PFactors from texture profile analysis.

* **Significant at p<0.05 and p<0.01, respectively.

SPR=Springiness.
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