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Development of Functional Sponge Cakes with Onion Powder
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Dept. of Food and Nutrition, Sunchon National University, Sunchon 540-742, Korea

Abstract

Mass consumption of the surplus onion in the period of harvesting season by processing to various value-
added functional food products would be one of the counterplot for stable market. This study was to develop
functional sponge cakes with addition of onion powder, using physiochemical properties and sensory evaluation.
The specific gravity and viscosity tended to increase according to the addition of onion powder. The water
content was highest mark on the 4% onion powder added—cake. The color of lightness, yellowness, and redness
of cake crust tended to decrease with the addition of onion powder. The addition of onion powder showed decrease
in lightness and yellowness and increase in redness of cake crumb. The specific loaf volume was superior with
the addition of 4% onion powder. The resilience, fracturability and adhesiveness showed a difference from the
control. Sensory evaluation of cake indicated that addition of onion powder especially at the level of 2, 4%,
enhanced appearance flavor, mouth feeling, and overall acceptability.
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Table 1. Formula for preparing sponge cakes added with different levels of onion powder (Unit: g)
. Added onion powder (%)

Ingredients

Ratio (%) 0 2 4 6 8 10
Flour 100 200 200 200 200 200 200
Egg 150 300 300 300 300 300 300
Sugar 120 240 240 240 240 240 240
Potassium-hydro-tartarate 0.5 1 1 1 1 1 1
Onion powder Variable 4 8 12 16 20
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Table 2. The conditions of texture measurement in sponge
cake with onion powder

Items Conditions

Instrument Texture analyser

Sample size 6 cmX7 cmX25 cm

Prove P 20 mm

Speed 1.0 mm/sec

Pre test speed 5.0 mm/sec

Post test speed 5.0 mm/sec

Trigger type Auto 50 g

Distance 0%

Time 5.00 sec
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Fig. 1. Specific gravity of batter in the sponge cake added
with different levels of onion powder.
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Table 3. Viscosity of sponge cakes added with different levels of onion powder (cps)
Added onion powder (%)
0 2 4 6 8 10
370.77+1.29"" 442,00 % 0.46" 576.37+0.70° 6577131263 80007185 886.27 £ 0.85"
"Means£SD (n=3).
“Means in a column sharing a common superscript letter(s) are not significantly different (p>0.05).
Table 4. Moisture of sponge cakes added with different levels of onion powder
Added onion powder (%)
0 2 4 6 8 10
24.76+0.01"" 25.32+0.53™¢ 28.71+094 26.22+0.87° 24.45+0.62° 25.85%0.12
"Means £SD (n=3).
“Means in a column sharing a common superscript letter(s) are not significantly different (p>>0.05).
Table 5. Height of sponge cakes added with different levels of onion powder (cm)

Added onion powder (%)

0 2 4

6 8 10

3424012 3.65£0.01° 355+0.01°

3.35+0.05° 3.38+001° 362+0.19°

"MeanstSD (n=6).

“Means in a column sharing a common superscript letter(s) are not significantly different (p>0.05).



Table 6. Specific loaf volume of sponge cakes added with different levels of onion powder (cc/g)
Added onion powder (%)
0 2 4 6 3 10
3661012 3.37 £0.08" 4.17+0.03" 3.93+0.12" 3.87 + 0.08™ 3.87+0.23%

"Means=SD (n=4).
“Means in a column sharing & common superscript letter(s) are not significantly different (p>0.05).

Table 7. Color of sponge cakes crust and crumb added with different levels of onion powder
Added onion powder (%)

0 2 4 6 ] 10

L 54.71 +3.93"% 40.36+0.02" 39.32+0.01 37.69+0.01™ 35.07+0.02 33.68+0.02°

Crust a 15.19+0.91* 15.27+0.03° 1427002 13.49+0.02° 13.69+0.02™ 12.78£0.01°

’ b 29.56+0.59" 22.98+0.01" 19.91 +0.04° 19.68+0.02° 17.19+0.01° 15.09+0.04°

AE 2.46F 3.99° 13.89+0.02 16.12+0.03™ 17.66+0.01° 21.18+0.01° 23.62+0.04°

L 85591 0.15" 85.56+0.05" 8459013 82.95+0.02 82.36+0.21° 82.36+0.46"

Crumb 1.350.01" 1.46+0.12" 1.37+0.12" 1.79+0.01° 1.85+0.18° 1.85+0.18°
b 37.79+0.15° 37.26%042" 3651051 36.09+0.09° 36.71 0.59™ 36.09+0.3°

AE 0.33%0.09° 0.78+0.45" 1.47+40.51¢ 3.361021° 2591 0.24" 3.39+0.38°

"Means*SD (n=3).

“Means in a column sharing a common superscript letter(s) are not significantly different (p>0.03).

L: lightness, a: redness, bt yellowness, L value: Degree of lightness (White +100 < 0 black), a value: Degree of redness (red +100
< —80 green), b value: Degree of yellowness (yellow +70 «» -80 blue).

Table 8. Textural characteristics of sponge cakes added with different levels of onion powder
Added onion powder (%)

0 2 4 6 3 10
Hardness 6771167 8961398 10.49£4.41° 8.93+969" 11.63+3.35° 9.22+4.33"°
Fracturability 1059 +6.83™ 12.20+7.62¢ 898 +1.55™ 9.79+4.56" 6.85+1.4° 17.04+4.15°
Adhesiveness -14.35+51.76™ -2095£17.48°  -1492+1527 -61.69+31.23 -4.83+21.62"°  -36.84%8.15°
Springiness 0.45+0.01° 0.91+0.01" 0.91+0.01* 0.90+0.01° 0.91 +0.01° 0.80+0.017
Cohesineness 0.26£0.01° 0.51£0.01* 0.49+0.01" 0.49+0.01° 052%0.01* 0.51 +0.07"
Gumminess 3.48+0.69° 457206 5251224 4491482 5994 1.71° 470+2.25°
Chewiness 3.16+057" 4.14+1.86° 475+2.03" 406+4.34° 5.48+155° 426+205
Resilience 0.14%0.01 0.27+0.01" 0.25+0.01" 0.26 +0.01° 0.29%0.01° 0.270.01°

"Means+SD (n=5).
“Means in a column sharing a common superscript letter(s) are not significantly different (p>0.05).

Table 9. Sensory evaluation of sponge cakes added with different levels of onion powder
Added onion powder (%)

0 2 4 6 ] 10
Appearance 327+ 116" 3.47+0.64" 340+ 0.83° 293+0.79" 253+0.83° 313+1.13%
Hardness 360+ 0.74" 307 £0.71° 3.20+0.77" 3.47+0.64° 3.07 +0.59° 320+ 1.01°
Chewiness 353+ 0.64" 3.20+0.77" 327+0.71° 3.07+0.79° 3.00+0.53" 3.40+0.83"
Flavor 3.27+0.88"™ 353+052" 3.60+0.01° 3.20+0.77™ 260+001° 287+1.13"
Pore 3.60+0.63" 3.60+0.74" 3601 0.74° 3.20+0.94° 3.13+0.74* 3.07+0.88°
Mouth feeling 3.40+091° 3.33+0.62" 347+0.74° 2.87+0.83" 2.80+0.86" 340+1.24°
Moistness 3.13+0.52 3.40+0.63" 287+ 0.64° 3.40+0.91° 3.27+0.79" 3.00+ 1.07*
Overall acceptability — 3.47+0.74" 3.47+0.83" 340+ 0.63° 3.00+0.99" 2.93+0.88" 3.25+1.19"

"Means +SD (n=15).

“Means in a column sharing a common superscript letter(s) are not significantly different (p>0.03).

hesiveness), 3 Al (gumminess), % 8 A (chewiness), B4 ZHsHAL

(resilience)> xR o} of st il Hrlfo] w8 gk vie} ofulHul8 A 7}sk AEZ] Aol z e I A2 #E Table
Wslew, B (resilience), 54 A A (fracturability) 2 -2 9ell Vel il AE, H3A, 718, A3t &3 A A Hal
(adhesiveness)S A E7 ol f-2]Hql zo] & Jelugdvt 713 % A5 freA Al Ate] & vhehliA] edgko, o3t
(p>0.05). 2 vl = ozl vl 4% Mokl w & Aol B Mol ¢



gtory A g7t
£2,4%7
o e 456 13

oA Q1 2ol & vebi sl el (p>0.05). <13
"%Eﬁj’_ 7 g,],/sga‘lk] =] r,].]z:,L 121
T dRE, 2 Y 4%, 2E238-2,6%7) 713
& e ArE FuE AstEel xR
32 g el =), e okul B Fobie] di2
TRt ESItHTable 4). whebA] 4 fo] ¥ 445 H =9
Aoz} ®lots o 7R et A A3l el17). 28|} Tex-
ture analyzer® S AX A& Fo04al AolE b
2] e¥skcHTable 8). 37l 4%74A & 2 A5 el
ok 2EA] Aoz 713-& 47 4% A AR = uAE

718 (air cel)& Boln) Al B 7bol F2A gli= zlo] = ¢k
A 7% darw) vaste] B o o3 2 Y
4% H7pro| HeH o g 53 AFFS vehdglch

2 o

_&a
He
)
o
o

oFzhel 4nlS Z21417]7] 9lgt Usto g oky
4,6,8,10% Ar}ee] AEA] o] 28 Azaty
o] EelslebA Wsks sakslich Aol = uk3re) 1)
i Arlepe] Fld e %‘z"?ﬂ viebytel,
< bl
oFaliat 2, 4% i47}:rL°1 EH Z7HRC) 2
7 o FoHE Asege
gt 736; ?°4r+ ﬂi°la crumb® Lk
2SR tha pasts Agolelt a
% A7t Abolelli= " Ql Aol 7} glgl e,
6, 8, 10% H7I Aol = f-2j -l 2to)= 1A THp>0.05).
b3t 2T 2% M7 Abo]oll = R Ql Folrh gl e
9, 4, 6, 8 10% #H7}t Alolo= 249l ol gigdch
(p>0.05). vl A Ao} Ag okt 4% H7LFe] 417 cc/gE
7H e 3HS Yeh e} A = (hardness), B84 (spring-
iness), -%-%14d(cohesiveness), 74 (gummmes ), %’%"
iness), B4 (resilience)2 ™ 37-ol| Bl3| ofa} 2y
o] F& & vhehuigicl 4'—7“}"*]*1" ¥ Jzﬂ.
(overall acceptability)oll 4] 2, 4% 7Fe] 4

[o

4 o @
e % o8
A

o o

2

é
2

l
gl
ro i ofy o U o 1 oo po

o} —

b
g

)
kX
_HJ
[\
)
o

X

(chew-
e
713 =

akck

0

r&m

714 A Al g
ool v, oA Fu] 2| gloll HALER

[5)d

>

10.

11.

12.

13.

14.

15.

16.

17.

rak

Ho

. Villar A, Gasco MA, Alcaraz MJ. 1984. Anti-inflammatory

action and anti-ulcer properties of hypolaetin-8-glycosides,
a novel plant flavonoid. J Pharmacol 36. 820-822.

. Frag RS, Daw ZY, Abo-Raya SH. 1989. Influence of some

essential oils on Aspergillus parasiticus growth and pro-
duction of aflatoxins in a synthetic mechanism. J Food Sci
5 74-76.

. Katiyar SK. 1993. Protection against TPA-induced inflam-

mation in SENCAR mouse ear skin by polyphenolic fraction
of green tea. Carcinogenesis 14: 361-365.

. Michael GLH, Edith JMF, Peter CHH. 1993. Dietary antiox-

idant flavonoids and risk of coronary heart disease. Lancet
342: 1007-1010.

. Duxbury DD. 2000. Onion and garlic varieties speed delivery,

save $$%. Food Processing 5: 110-111.

. Kee HJ, Park YK. 2000. Preparation and properties of ex-

truded snack using onion pomace and onion. Korean J Food
Sci Technol 32: 578-583.

. Kee HJ, Ryu GH, Pak YK. 2001. Physical properties of ex-

truded snack made of dried onion and onion pomace. J Ko-
rean Soc Food Sci Nutr 30: 64-69.

. Kee HJ, Park YK. 2000. Preparation and quality properties

of extruded snack using onion pomace and onion. Korean J
Food Sci Technol 32: 378-583.

. Kang SK, Kim YD, Hyun KH, Kim YW, Sung BH, Shin SC,

Park YK. 1998. Development of separating techniques on
quercetin-related substances in onion (in Korean) contents
and stability of quercetin-related substances in onion. J
Korean Soc Food Sci Nutr 27: 682-686.

Kang SK, Kim YD, Hyun KH, Kim YW, Shin ]S, Park YK.
1998. Development of separating techniques on quercetin-
related substances in onion (in Korean) contents and stability
of quercetin-related substances in onion. 2. Qptimal ex—
tracting condition of quercertin-related substances in onion.
J Korean Soc Food Sci Nutr 27. 687-692.

Lewick PP, Pomaranska-Lazuka W2, Witrowa-Rajchert D,
Nowak D. 1998. Storage stability of dried onion. J Food Qual-
ity 21: 505-516.

Chun SS, Park JR, Cho YS, Kim MY, Kim RY, Kim KO.
2000. Effect of onion power oddition on the quality of white
bread. Korean J Food & Nutr 14: 346-354.

Lee SY, Kim CS, Song YS, Park JH. 2001. Studies on the
quality characteristics of sponge cakes with addition of yam
powders. J Korean Soc Food Sci Nutr 30: 48-55.

AACC. 2000. Approved Method of the AACC 10th, American
Association of Cereal Chemists, St. Paul. Minn., USA p 3
of 4.

AACC. 2000. Approved Method of the AACC. 10th ed.
American Association of Cereal Chemusts, St. Paul, Minn,,
USA. p 2 of 4.

Lee KH, Park HC, Her ES. 1998. Statistics and Data Analysis
Method. Hyoil press, Seoul. p 253-296.

Kawasome S, Yamano Y. 1990. Effect of storage humidity
on moisture and texture of butter sponge. J Home Econ
Japan 41. 71-75.

(20024 124 29 A== 20039 249 6 A=)



