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Quality Characteristics of Sponge Cakes made with Air Potato (Dioscorea bulbifera) Powder
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Department of Food and Nutrition, Sookmyung Women's University

Abstract

The purpose of this study was to investigate the possibility of using air potato (Dioscorea bulbifera) powder to make
sponge cakes. The sponge cake batter was made by adding 0, 10, 20, 30, and 40% of air potato powder, and the resultant
anti-oxidative properties and quality characteristics were analyzed. The study showed that the height, batter yield, and loss
rate of sponge cakes decreased as increasing amounts of air potato powder were added, but the weight, viscosity, moisture
content, and specific gravity increased. An evaluation of the color showed that the L and b values were highest in the control
group but the a value was highest in the 40% group. There was no significant difference between samples in terms of
cohesiveness, although the study showed a significant increase in the hardness, chewiness, and gumminess as the quantity
of air potato powder in the sponge cakes increased. The total polyphenol content and DPPH radical scavenging activity
increased noticeably as more air potato powder was added to the sponge cakes. The results thus showed that the study
groups with the addition of air potato powder showed higher antioxidant activity than the control group.

Key Words : Air potato, sponge cake, quality characteristics, antioxidant activity.
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b B Agoxs oA AujEe] GujulS o] &
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S 7tk @742 wEE71(5K45SS, KitchenAid Co.,
Benton Harbor, MI, USA)2] Bl/]Eo] Yo 2xtellx] 30%7F
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rate, %) SHAAO|AE w7 A FHS A8 F
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Specific gravity=weight of cake batter/weight of water

Batter yield=weight of cake batter/weight of cakex100

Baking loss rate=((weight of cake batter—weight of cake)/
weight of cake batter)x100
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<Table 1> Formulations of sponge cakes with air potato powder

Air potato powder powder content (%)

Ingredients (g)

Control 10 20 30 40
Air potato powder 0 10 20 30 40
Wheat flour 100 90 80 70 60
Egg 180 180 180 180 180
Butter 20 20 20 20 20
Sugar 100 100 100 100 100

Salt 1 1
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T dufjul 2 HU 2EAAl0)|AE 058 F
AE A 5 FLH #8274 7](MB45, Ohaus Corporation,
Zurich, Switzerland)E ©]-&-3t] 433t &&= 105°C
oAl XPERom 7} AFL 33] wHE SA st Hptd

EEAAE T

olr

rlo

7.pH =A™

pH= Z=HAXA0lA 5g& S/HT 45mLet 3 &
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<Table 2> Specific gravity, batter yield, and loss rate of viscosity sponge cake batters with air potato powder

Air potato powder content (%)

F-value
Control 10 20 30 40
Specific gravity 0.4120.029" 0.41£0.01% 0.43£0.01° 0.47+0.02° 0.54+0.02° 48.808***
Batter yield (%) 105.97+0.40° 105.240.09 104.32+0.22° 104.23+0.43° 104.11£0.38° 17.640%**
Loss rate (%) 5.63+0.36" 5.01£0.09° 4.14£0.20° 4.19+0.39° 4.22+0.35¢ 14.544%**
Viscosity (mPa-s) 2,100+80° 14,010£1310¢ 23,050+2600° 37,485+825° 40,820+60° 427.000%**

All values are mean+SD.

DValues with different letters (a-e) within a row are significantly different at p<0.05 by Duncan’s multiple range test.

#4%p<0.001.

A AN E FAIES] H7bgo] S7IErE vlFo] St
ste] Ao} AR 43S eI

= 88 thRo] 105.97%C1W drjjnt B H7lte
104.11-105.20%%2 fro]d oz 7HAashs A4S Yepliic
(p<0.001). o}2=3}2}A 2~ E2(Zhang et al. 2015)37} $hx &
H(An et al. 201087 A A 0| AAAM = HEE 0] 7
A3t fARE AFE Blom A5 7k g ztold] 9
g Aoz vt

771 SHES W50 A o o oJste] FFE=
ol|A] Fito] ZIAZ SHSHA Hof LA STH(Shin 2015).
Huju} AR A o] 7] SHELS URT 5.63%, A7t
T 4.22-5.01%% SHEJATHp<0.001). Z=Z4E ELS H
71k 2R Ao AL] 7] £HEL FEhE BT AUt
S5 Asiiet 712 4 dAlEt FE FEE W
aigt ZAog Ry om Gujnp 2\R|A o)A A} F
AFeF 73RS VYERITHKIm et al. 2021).

HA=E tixao] 2,100 mPa-s, 372l 14,010-40,820
mPa-s2 Gulju} Hrhe] S71EE 22 ARE S
TH(p<0.001). Z=EA] Alo|Z ¥ Wl F2E A7FIS o
DLAFE] A=7F S71eIAAL vhe] HA AJER] glycoprotein
9/] %_]%9_] mucinC‘] Olo] ;G/Ho] lr—o].;q ;<41:7]. )\]-égoil;],
I 1%1‘51:}(3(1 et al. 2001; Choi 2012). ¥}==9] Ax7} =
H 27 AES 27 P8R fAIE o] A
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=5 Eole A2 3t s TtH(Lee et al. 2001). Bt
U E=Park et al. 2010)3 AjgolHA EU(Chang &
Shim 2004)S 2=#XA] Aoz Wi N Hrleko] F7tds
5 N9 Axe HobA 2 A At fAkeE S B
k.

2. Gojot 2L &7t AHX|A0|3L] =0| I FA|
Gufju} B H7F 2|AA o)A wolof FA SAA
£ <Table 3>0l UERNITE 2=AX]A 0| A9] Fole F-3)
Ueh= AR hET 6544 mm, 10%H7HE 61.22 mm,
20%3H 7t 58.78 mm, 30%3 7Ht 56.83 mm, 40%3 7Ht
53.18 mmzZ Hwujju} Y7ol Friglel wel Eol7t wold
th(p<0.001). Suh & Kim(2014)2] 7l w=m o] A

5l

A WhRel dRE FERY EE Jol G2 s
U= }%‘?z_.cﬁl 5.8%2] 2lo)4d
7t %‘%ﬂﬂ E}L K 3(Oh et al. 2002)= =] 2IFE
tial Gufwl E2=2 giH 519171 wh‘} o Aoldf7t solut
Fol7F Ak Ao g Azt

dujul F2g H7EE 2fAAo|AY] FA= dEL
33030 g, 7R 332.70-336.20 g0 & Fufju} ko] Z713}
o i Fgo] ok FAIZE F7FHATHp<0.001). obvt
A E2Park et al. 2017)3 AN 27w} E2HKim & Lee
2014y F7HE 2aAAC|ANM = FAVE S7kete] &
ToF fARE A4S YepIQITE. Gullet Ede) Mot weh
Hed F7El Aol # HA Rale] wo] oAHI F
i o] sl FAlE SRk Eole dske A%

Aoz WAL},

H

3. gojo} 22 M7} AHX|A|0|32] =28 2 pH
Auju} 2 H7F 2AAA || e pH S84
I= <Table 3>o] YEPATH Gulju} £ A7} 2=
o]=7¢] RS tFET 34.68%, F7HE 35.26-38.53%%
A7vego] Srrsel wEl Eolsth(p<0.001). Eviinke} =7t
- %“%ﬂ&%k% 747t 9.22, 12.57% rlo] D77

il

ol o EUARE dufjute] I FE o] WriERY &
Rnoz A7k m} Park & Cho(2006)2 U7}F9} npate]

ZAE Az wED 20043%, L7HE
157.45%% A& z}Oﬂ T Fu FEo] 2R
Rl Z1sPde] o Tk siiv. Avh Bas 713
2R Ao AN M= H7eko] Zr)sl)| wle} SEstake] @
o= HMule] o 4B Spg o Aog B I
THKang 2007). Grint H7lgo] S71E AR A o)A
o] B ETo] Holx] 3= AAAXZ F o] =F At
of =%o] # F US Ao A7Hr
Aufju} B H7} 2A\A A 0]=e] pHE Fufw}
7hgo] SR pHYL folH o R sk Y g L
Th(p<0.001). Emivt pH= 5.90, 7HF pHE 5982 37
o] Fujuly} LR ETE pHY}F Wol HvEke] Zr1EE

vrolg om whof] dhfE f{7]4H oxalic acid, citric acid,
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<Table 3> Height, weight, moisture content, pH, and color values of sponge cakes with air potato powder

Vol, 37, No. 4 (2022)

Air potato powder content (%)

F-value
Control 10 20 30 40
Height (mm) 65.44+1.07%" 61.22+0.33" 58.78+1.22° 56.83+0.37¢ 53.18+0.62° 97.508%**
Weight (g) 330.30+1.25° 332.70£0.30° 335.5020.70° 335.80+1.37° 336.20£1.21° 17.464%+%
Moisture content (%) 34.68+0.97° 35.26+0.70" 36.10+0.56™ 37.09+1.62% 38.53+1.43¢ 5.455*
pH 8.1240.02° 8.13+0.01° 8.06+0.03" 7.97+0.03° 7.910.02¢ 66.869%**
L 69.86+0.53% 65.16+1.38° 65.22+0.82° 61.42+1.78° 58.58+2.424 23.040%**
Crust a 8.1240.33¢ 8.19+0.26° 740137 10.28+1.18° 13.31£1.15° 18.119%**
b 37.12£0.91* 34.74+1.09° 34.35+0.32° 34.1740.63" 34.24+1.01° 6.631%*
L 79.16+0.67 68.35+0.58° 65.82+1.65° 66.79+0.74% 64.05+0.40¢ 126.868%***
Inner a -5.49+0.03¢ -1.60+0.30¢ -0.43£0.44° 0.31+0.18" 1.91£027° 205.929%++*
b 32.18+1.10° 28.65+0.84° 28.38+0.30° 30.21+0.33° 32.08+0.61° 19.649%++

All values are mean+SD.

DValues with different letters (a-e) within a row are significantly different at p<0.05 by Duncan’s multiple range test.
*p<0.05, **p<0.01, ***p<0.001.

<Figure 1> Inner structure of sponge cake with air potato powder.

(A) flour without air potato powder, (B) flour with air potato peel powder, (C) flour with 20% air potato powder, (D) flour with 30% air potato
powder, (E) flour with 40% air potato powder.

succinic acid, fumaric acid® X% o] F7]4ke] o=
pH7} SobH tHKim et al. 2015). £ U (Lee & Le
2013)3 =7} E(Kim et al. 2020y 713k 2HA] 7o)
ANME FAE H7FFo] S715el we} pHrF 7Haste] &
ATob Ak S B

(€]

4. ojo} 22 &y AEKF0|TL| ME U LIS Tx
Arje} g Wrhe A o) @)l yie] Al

T <Table 3>, W #+32& <Figure 1> YERAATE 2=
HA A o] =] &F MeE ZA43 A3, Bes Yep= L
e tlxTto] 69.8602 7P B 7 ArREA = B
oAl = FoAQl AolE HATHp<0.001). Yi et al. (2001)
2 v} ko] gkl wite] ofnie SigtEo] AW
Al o =FlE R whgo) o) syt vl HETE B
ot it A EE YERl= aghe oz 812, 3
7hE 8.19-13312 Fvljnl o] H7HESFE Folxth



(p<0.001). == YehE bgke tiz 37.128 7P =
dom HrkEZtele oA Aol YERNA] ekt
(p<0.01). v} B8 H7}ek 9 Aol= wH Ax Ajol A
T ANEE vl B HrlEke] SIS Eolxla A
T st 2 A7Ael 2thKang et al. 2016). 2=
AR A o]|F L] YF Ao M= Lgks o] 79.16, H7}
T 64.05-6835% Guljn} Bt Hylero] Z718EE g
= RO TH(p<0.001). agt thase] 7P WAL 40% 3
7R 7Y =2 ke BAtH(p<0.001). Z=HAA 0|2
WO aghe B o 7 HAANE 9] aghe xR,
10, 20% 7R = ()] e B Zfol& HATE &
AXA )| Y- bgke] Ao tizS AL s HrellA 4
vju} B-g H71EE A EE 2o th(p<0.001). Al©]
o] Me AHsh= F23 Q8 HrlEE Buo £7,
A e A Fo] oln|gtERd Wk ZhH §40] A
Gitafol] ok 2 ol oJslA o] th(Lee et al. 2012).

2R Ao A L] UF TR Frllnl EHe] Hrige] &
VRS XA 0] A W] 7]Fe] EtEEhaL FEA|
WA 71go] AA AR = HEE Bk A et
< 7K MM H7Ero] S el uet 27wl 3R
o] o] FAL MEH AX 7]¥-S Bt kel ¥
S5 W YR 2Fo] ARYa Histe] 2 A7 A
o} X et ZdEFIATHKo & Seo 2010). FrkE H7kgh
292 Alo|ANME HrFe] S7TEE 71EHe] £
71&0] A FAE Avtet tunnelo] JTH B I3 TH
(Lee et al. 2001). FA 50 o8] ZFd FAL Hsist
ZA L o]F= BAL 345 air cell 9 T 9 Bt
2e 72 A4S Rl Ao 2 B tH(Choi et al.
2009).

5. gojo} 22 FVt AHX|AH 0|32 =2

Gufr} EE-S Hrbste] Az SHA|A0lA He
(hardness), &2 d(springness), % ¥1/d(chewiness), 773
(gumminess), -5-3/J (cohesiveness)yS 42 3= <Table 4>
o FAISISTE AEe tEo] 7175 go = 7P Wty

=
Aol
=
ZH A
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40% F7HEo] 181.63 g0 & 71 A eht Guljn} 2
Ao ST E FolHog das S IRl
(p<0.001). Y5 F2S FH7HsE 297 Alo|ZoM = FA)
5 ko]l F/1EE Arrt St &2F 7] dde
Ae Ak 43S RAtHKim & Kim 2017). A%=E A
59| FEEH, 71 St A7) 9 7Y Foll YFS v
), AE7F wolAH 2Ae] XUt Frtstal v 7]
ddo] Z71EE Rue Sk, AEe AASHH(Park
et al. 2017). wpehA] Fuju} £ o] S7HES Bt
el 371 T3 7139] o] Hojx w59 BlFo]
A|aL, 2HA] Alo]AL] Fol7} 1AM HAE7F ke
Ao wekdth FIAH A4S izl 2t 11333,
60.72% 7P ekom 40% FH7kEolA Zzb 20733,
147752 7% A YERETHp<0.001). FvHs 37k 23
AA o] MM H7bge] F7Fgl met A=, M4, A4
o] o= AHE B vke] AA Edo| 7129 oF
< o @A 71E0 AS WeAA Tt eIV o
ol Aol=ae] FHE FAIs] frelsittal Fith(Lee et
al. 2001). Gulir} H7} 2R Alo|a9] ©@HAdy} ¥
FrelZel Aozt Stk F& A ek 2HA|Alo|A
M= e PN FelFQl AtolE HolA| ot
2 A7A 7}t Z23UtHKim et al. 2021)

K

o

ot |

2 o
N

AN

6. oo} 22 A7} AHX|F0|F & Z2|H= gaF Y
DPPH free radical 271 &t

dujvl B2e FH71e 2AXFAo|a] Fats} BA
<Table 5> EASAT) F ZelvE g3S 243 4%
Arlje} B2 40% F7Es 2AXA 0] AANA 36.50 mg GAE/
100 g0 =2 7P % T2 YeEATHp<0.001). =} 7/
W HehE FE2E0] B T ETvE T 49.82 mg/g
2 HEY FguEe] I HoAUdeS EIT F AATh
(Kwon et al. 2010). DPPH free radical 227&4S =43
A Q2T 5.61%, 7R Eulet A7k wE) 33.26-
62.75%°] &3S YR ATHp<0.001). #}o] FFl wet
DPPH free radical &~AHE4 IC5S 142.30-486 g/mLO 2

<Table 4> Texture characteristics of sponge cakes with air potato powder

Air potato powder content (%)

Texture characteristics F-value
Control 10 20 30 40
Hardness (g) 71.75+5.38) 101.58+10.50¢ 119.40+1.53¢ 144.00£11.97° 181.63+14.31* 71.211%**
Springiness 1.87+0.13 1.33£0.35 1.92+0.05 1.59+0.41 1.42+0.50 2429
Chewiness 113.33+13.43° 113.85+30.26" 193.16+7.08" 191.96+£59.65*  207.33+62.09° 5.019%*
Gumminess 60.72+4.62° 85.89+7.261 100.44+2.32° 120.85+12.96 147.75£10.26° 62.494%**
Cohesiveness 0.85+0.01 0.85+0.02 0.84+0.01 0.84+0.04 0.82+0.01 1.484

All values are mean+SD.

DValues with different letters (a-e) within a row are significantly different at p<0.05 by Duncan’s multiple range test.

#£p<0.01, ***p<0.001.
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<Table 5> Antioxidant activities of sponge cakes with air potato powder

Air potato powder content (%)

Antioxidant activities F-value
Control 20 30 40
Total polyphenol content (mg GAE/100 g)  18.85+2.22¢V  28.17+2.00¢  23.17£1.72° 3228+3.41°  36.50+1.28° 29.414%**
DPPH radical scavenging activity (%) 5.61£11.14°  3326+2.40°  37.86+1.48° 543+3.82  62.75+£5.62° 41.000%**

All values are mean£SD.

DValues with different letters (a-e) within a row are significantly different at p<0.05 by Duncan’s multiple range test.

#4%p<0.001.

R I3 THKwon et al. 2010). Fv1E H718 4782] DPPH
free radical 2~AEA-S I 5.84%, H7HE 14.51-63.78%
2 H7Fgo| 7kl wel o] mobA Ay Aot
7+ 7A3ES VeIt Hwang 2021). o] k&8 =44
ak B (Kim & Lee 2013a)3 o2 E'Z(Lee & Son
2011)2 H7kek 29A] Ao|AqX T Hrbgo] SIS
ksl Bdo] EobA 716 HEFSE TS ERIsk
ot gujrt S 2HAAo| A Hrt Al F EEjEls
2 Z7}9} DPPH free radical 27 &AL Ho] ksl &
Jo] FIE AFE AT F UL Ao=E HArkEr

Gujn} Bke] H7lEES 0, 10, 20, 30, 40%= 22t
27 AolAFE A=xstal FAEARY kst 48 B
steith Gulvl B ke v HlS e tiE
o] 7 woktom e wiet wolRal Wi &
7] HEL ANETE aske AS B Eivt &
o] Hrleko] S71EGE XA o)A 9] FAl= 718
3 ol Aasinh. 227 dulvl B Hrlske] St
g Ak, , Aol freldo=z Eolxl o ey

A= FrelF Q] Zpol7t fASiT). dnfnf ko] 3
FFol S7HE Lake frold o= Yol aghd o}
Aok bare] 9F= H7REAA folA Atel7t glleH
A7 WiE el 371a4E SMwrt Eobsith
2R A o)A L] itsl S-S Yeplle F v &%
2 X+ 18.85mg GAE/10 g, 40%H 7t 32.28 mg GAE/
100 g0 2 2uf & $&-3 Bt} DPPH Uz 2784
2 Gujju} FHe] Hreko] SUtgel wiek felHoR &2
48 e tizsnn ArkrelA ditsl E4S
Uehgo] gefjrp 28 Hrkek 747 71548 A A oA
NS S8l AlZA 2ot 7|2A4E7t E Z 0= 7|tjE).

2 AT Aol gulnf B Hrkro] tiRaR ik
s} Edo] mokow, dujjul o] 7154 AF A EA
TRt 213 Aol S8t 7154 AFECEA 1 71|
7} o] Eobd Zog A7t
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