Food Engineering Progress
Vol. 15, No. 3. pp. 269~275 (2011.08)

(o]:==3

IOIZ

EREEEIRES

.
3},

TR

Food Engineering Progress

AHX| Ao|32 FE S

- A *

At 4 EYET
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Abstract

The baking performance of yacon powder as a value-added food ingredient was investigated in a model system of
sponge cakes. Yacon powder was incorporated into cake batter at 4 levels (0, 10, 20, and 30%, w/w) by replacing
equivalent amount of wheat flour. The specific gravity of batter increased significantly while pH decreased signifi-
cantly with the increase in yacon powder content (p <0.05). The specific volume and moisture content of sponge
cakes decreased while baking loss increased (p <0.05). Volume of the cakes decreased with higher amount of yacon
powder in the formulation as indicated by the decrease in the volume index. The symmetry index was not affected
by the amount of yacon powder in the formulation (p > 0.05). Sponge cakes became darker and firmer with increase
in yacon powder content (p < 0.05). Finally, the consumer acceptance test indicated that incorporation of yacon pow-
der up to 20% in the formulation of sponge cakes did not significantly influence the consumers' overall acceptability.
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Ok (Smallanthus sonchifolius Poepp. & Endl.)S =}
& 3t Lobe gAY AEol thdd AZHER
A = dolu g7} el & Ak o] FR-IA o] th(Lee
& Shim, 2010). 2] A= ZFvle) v S5k A4
= HARA FAME 5 S 7EAAL Y tk(taya et al,
2002). -2utelE 19859 %—E_ggﬂa w=9lHo) &
EX5H Y A@ANE AA A= 77
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E, FRNE,

BAE, BAAEE A QoA A uj =L ;«‘:}(Kang & Ko,
2004; Lee, 2010).

OFF S| waL oprtoakel A 7w whyto] 1
= (Elsa, 1991), 2% Al SR 7FE b AR o]
AR AFEAEFCR 73S WAL tHKim et al,
2010). FE=gF oFFe] ksl 4 (Yan et al., 1999; Simonovska
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et al, 2003; Moon et al, 2010), &= (Lin et al, 2003;
Kim, 2005), &3x=7]5(Aybar et al., 2001), H]¥F A 53}

(Kim et al, 2010) 5 olg] 744 7)%540] v goax
AFE 71 A 2M 287V 22 HEARRE F5
FLEURL
T AR e] A o WSt we} F24¢0 &9
&l fashs v 24 o)A g AlEe] 2v 7 w558t
3L Shth(Lee et al., 2007). =3k 217 234 715743 A5l
gk anjate] Qlaste] wet woj7e] Al FM e I
O

o] Yal 7]sAde] 7mE AlFel tidk 877t A&
Z7kskal Q. FH 2ol oS 7§E(Kim, 2005), A% (Genta
et al., 2009), =¥ (Lee, 2010), Z25(Lee et al,
2010), 2719 (Lee & Shim, 2010), =2 o]Zﬂ-E(Moon et al,
2010) Zo] Az Aoz g8 v 071:}
IR x AlEe] s o] & T U=
9] 3Rl 23] AolAol= E8H v gled ok
2 AFoM e o LS o835t 2¥A AolAE A

- 2=

Holal =

Z31aL of B AR &l wE =23eH] 9 A3
ZAEAS o ZH ofR 7|54 B Ry 7} &
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Table 1. Cake formulations, substituted with different

percentages of yacon powder.

Yacon powder level (%)

Ingredients
g © 0 10 20 30
Whole egg 450 450 450 450
Sugar 300 300 300 300
Wheat flour 250 225 200 175
Butter 50 50 50 50
Yacon powder 0 25 50 75
Salt 2.5 2.5 2.5 2.5
Total 1052.5 1052.5 1052.5 1052.5
ME 2w
W=
B Aol ALE-E ofE EZH(AFFZ, Incheon, Korea),
AT 15F A 7(F)C, Seoul, Korea), A BH(F)CJ,

Seoul, Korea), 77} HEI(F)A 2, Seoul, Korea), 4
= 2 AT T2 AlFolA FYEte] AR

AHX] A0[3L] M=
oFF UL thAFE 2] Alo]=e] Wi EH= Table 1
I P} o B2 wEHE FHE VTR 030%e
At o, 2AA] Aolae ATdS AHgshe 3 HW
olg3sle] tha3 o] A3 tHRonda et al., 2005).
A Mixing bowloll A 23 HA¥ £LFS £33
9] A1 (5K5SS, KitchenAid Inc., St. Joseph, MI, USA)E
&3] 6ulEHoR 8 EF AFS FAAZ F, Al
Y7FRe} ofF S AU 2-3 l"?‘ﬂ st FRAIA
WEEZ A1l 3-4 87 £33 & 400 g¥ 9o o
B3 175°CE o d¥ LE(KXS-4G+H, Salva Industrial
S.A., Lezo, Spain)ollA] 32 #7F 79tk HE 234 A
olaw A2oA 2 AIZF gk & AR ARSI

R N O o (R mt

HH==0] WSS AACC method 10-15(AACC, 2000)°] wh

%z dd Ao 2ol BAol v

HF Wk A9 Hli b}F/HH‘”E‘r pHE 10g AIEE

= S FAVZ | 278 #23A 7]

< pH meter(MP230, Mettler-Toledo Intl. Inc., Zurich,
Switzerland)E ©]-8-3}q 5 3] W& =A 31 o)

Alo[z9| HIMA, +2etE A =7 &4
Aol BIAA(mL/gy oF 7g A 8e] FIE FAA

%‘rﬁg(AAcc 1988)2.2 3 ¥ wkE A% § FAMW
Wyuo= Rt F7(2), W, =012 F7(g)E Hol
ﬁ*]ébw 7k A& (ca. 5g)°] FETFFE 105°C a7
ZHE ol g3ty 53] wEste] SA3T ¥ &4

¢

¢

Ju)

1

(baking loss) oFg o] 2o =2 7
2005).

A+ B Sumnu et al,

Baking loss (%) = Whmb—_"WW x 100

Six 3 CfElAR|

Alo]=Ze] 9 #d 54 FIX] 4 (volume index) F T
22 A 9=(symmetry index)= AACC method 10-91(AACC,
2000)9 wh AolA HFTdS dHoE A2 & 53] vt
Batol Zgsteleh. Aola §FY YL wHoR Pt
7 0l 53 sl 295
ZSEERUETCTEETS

AelZ crumb F-E ML= EFA A (CM-600d,
Minolta Co., Osaka, Japan)S A}&3}o] W E(L*), G %
(@) & 24} axﬂc(b*)é'. 7y ZAEE 53] 4l
ks HaLsiith SlBAE HwEs 93 #Fe T
AR Z1(IXUS 96018, Canon Inc., Tokyo, Japan
Aom] e Az, 2R Ars) A7 A
Uepl A5k BN} A e stk

QJ

¢

(-
AOkDA

Alo|=22] B

Aol=Ze] 7 Z(firmness)= Advanced Universal Testing
System(LRXPlus, Lloyd Instrument Ltd., Fareham,
Hampshire, UK)& ©]-&std A2oA 15 3] ghE 743
F Waghe LS AR
test speed= 1 mm/sec, trigger 2712 0.01 kg™, A
23 =o)7} 22 12.45 mm, 50.00 mmel H971E5d 3

(probeye A&kt

9] A7]E= 2emx2cm x 2 cm,

Ao|32| & Hi=3te=E g

Z HE=35E 9] ¢3S Folin-Ciocalteu ¥ (Obanda &
Owuor, 1997)°] F3&te] =&t A& 25g€ 70% o
B 89 50mLel| 1 AIZF 59t FEAIZ = 8,000 rpmell
A 1027 941 522] 83 Whatman No. 1 oA 2 o 2}3}
o]l A|§E AREEATH AIEY 1 mLol 2N Folin-Ciocalteu
reagent 1 mLE ¥3L 35% Na,CO, 2mLE H7lstal S/
E3tste] Aol A 308 FF WA &
3R T EZZA gallic acid
“datsith.

T 2 mLE H
700 nmol| A FF=E 54
S AMget] S 2

AHIII.7| — 74A|.

aulR} 7|58 ke RAR AuE g 50 3
o Z}z} 257, 20-26 AyS o= dAsksit 2 Als
2 3emx3cmx3cm 7|2 ZE AR deng L8
sto] FolHA Rl U7 & A=A, 9 HE=(l:
Wes] dolgh, o: tieka) Foksh ALgslel BT
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Table 2. Specific gravity and pH of sponge cake batters as
affected by yacon powder.

Yacon powder level (%)

Prope

perty 0 10 20 30
Specific  40+0.01¢  046£0.00° 0.5040.01° 0.57+0.01°
gravity

pH 7.7740.02°  7.61+0.00° 7.51+0.00° 7.43+0.00°

*dMeans within the same row without a common letter are significantly
different (p <0.05).

H7t &S M(Color), &FW](Flavor), Sh(Taste), 373
(Chewiness) & AAA 7|T=d o, A|F7F 7k Eis
ne] el S Haskelr] S 2 A A
AFS AAIBIAAL 2 AR =5 3t
S48HeS oF3ith

AR
X 2 o

o 1 1A
o

SZISE

2 F A= SAS(SAS, 2005)S ©]-&3to] FAHRA I,
g AR 7+ H#3ke] ¥ A= Duncan's multiple
range testo]] 9]} £33t}

Aot g

ool 24

o Bk A5ty A|zd A¥A] AolA HiFe] W]
2 Table 20 QoFd npel k. Alg9] HFg HAE
0.40-0.57% thx-9] kol 7 Yok, 30% thA| 22| H]
Fol 7P =2 o ® Yehith ofF E99 thAH| o]
Z7vel met vFE dAAoRE o2l SV AT
HERATHp <0.05). o] 22 7154 FAES] M7k =
= AL ST M vFe St wjAe] =3A] A
o]=(Lee et al, 2007), T=Z2]7} ~#HX] A o]H(Jeong et
al., 2007), 2&ulg] 2HA] Ao]=Z(Kang & Moon, 2009),
A7) 2R Fo|=(Chung & Kim, 2009) 2 7tej 29
A Alo]A(Lee & Heo, 2010)°4 FASH A37F BuE
vl 9tk ol H7bE o Edo] wuk A P4 = G
AFL] freE Waliste] 7|7t g E A wEba] HSol
S7Fhe Aoz FehEtKang & Moon, 2009). I RH
1 &=#A] Aola Azl HAG vis HFo] Mt

0.45-0.55(Kang & Moon, 2009)%)-S &g off, & <
HgH ofF Bite] thAu| &L HHd Aow
HH=9] pHE of 99 tiAlgo] T71ErE 94
o2 7FAEI O H(p <0.05), 7.43-7.77 %
At ol 2HA] Aol WA
[e]

X1l
oAl §Ao] o, dzE| o A-AA HH AX 7]
5 A3 "DrhAsh & Colmey, 1973).

70139 HIAA H =Z7| =4

o B A S gt Axd WA Ao]A]
v 2 A3 F7] 29 A3= Table 39 YER Ut oF
= B A o] SIS vAA L dA A Haste
AEFS JERN A2 (p <0.05), HZZH 10% Al Alel
off foAQl Aol WA 3Uth(p>0.05). olzfg 7+
Ao ool A=A Aol (Lee et al., 2007), 373}
#A] Aol =Z(Chung & Kim, 2009), ol&]2gE 2HAX
©]F(Chung et al., 2009) SlA %= HiH v} Q) o]
© ok EZo] tiAIE ] et HA A E Fo 27 T

Xy b
il

ofy

27T
o] WolA 31, Hah ofF Fito] £RL FLFORM Z
Tl Aol AAlEo] WiFe] kA BfHo] HAaHUTI

o2 ke thLee et al., 2007).

g 77 AE Fate] wkSel do| M Fste
ol S7H=E AL WASEA vk ] 7]Fo] AL
Z1stg e wet 7] &4l HASHA Eth(Lee et al,
2007). thZa-2] #7] &4& 10812 7 WA, 30%
Al F7] €48 13718 7P =of ofF B oA
ol ST wet @A A o2 AR Frleke A
UERN A THp <0.05). 2=AA] AlolAe] w7] &4 8
BHE #AHo] =vl(Berglund & Hertsgaard, 1986;
Sumnu et al,, 2005) o] FEFE §7] Aol &
A& & F At(Table 3). $HA &2]ardo] H7tE 2HA
Alo]Ze] A9 &argo] Arel Hls)] HFAo] 27
ol TG ARE Ao A7t thxwel] Hls] J7] &AHo)

A5 SR o] o Aog ®wyE HE AtkJu et al,

7]

Table 3. Specific volume, baking loss, and moisture content of sponge cakes as affected by yacon powder.

Yacon powder level (%)

Prope
perty 0 10 20 30
Specific volume (mL/g) 4.02+0.33° 3.6940.12% 3.4240.08° 2.70+0.12¢
Baking loss (%) 10.814+0.13¢ 11.03+0.47¢ 12.61£0.47° 13.71£0.36°
Moisture content (%o, w.b.) 37.6843.83% 36.26£1.75® 35.40+1.25% 34.39+0.45°

**Means within the same row without a common letter are significantly different (p < 0.05).
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Table 4. Volume index and symmetry index of sponge cakes as affected by yacon powder.

Yacon powder level (%)

Property

0 10 20 30
Volume index 145.81+2.44* 137.4442.99° 130.89+3.92° 124.0043.74
Symmetry index 3.2842.55% 2.57+2.46% 2.02+1.27% 1.27+1.17%
Height (mm) 50.14+1.14° 46.24+0.74° 44.59+1.21% 42.99+1.82°

*dMeans within the same row without a common letter are significantly different (p < 0.05).

Alo|ze| Fo| ¥ ChEX|=
Aolze] L&Y EAA F A4 (volume index) E T
A A4 (symmetry index)= Table 49} 2t} EIA 5= Al
olz9] HyE HHsle A X Z(Gomez et al., 2008),
A4 gzTol 145812 7Y L g Hepdon
o o] thA| 7ol SUHetel wet GAH o' FA S A
daste] Alolze] H-3)7} Aobrle & UATHp <0.05).
Z A Ao] = (Chang, 2004), AXHA 2HA] Aloj=
(Lee et al, 2007), &4te} 2~HA] A o] A (Park et al,
2008) 2 7re] 23 A] Ao]F(Lee & Heo, 2010) oA =
frAReE ZHAadd o] HarE vt Qo
FH AR FE AolAe TR S =0l
zpol & Uehl= AL £ g3AFE Aol Y
o] =A X 7§—°r§ o] v St Gomez et al., 2008).
ol B thA| ko] =7}t w AR T HAhEE
AFS Yo A8 7 {2l H 1 Aol HAEA] &
o;EE‘r(p>005) ol gt A= ofF £ UiA| o] T+
= Alo]29] 7hed Fito]l HHsH FHE= AE 9
Ul O}U%, HF w71HgA A EH e TtERERE Ze
ZAE YEPATHGomez et al., 2008). W o}2]F (chickpea)
2R A o] Z(Goémez et al., 2008) Z AW A 2T =X
Aol A (Lee et al., 2007)¢] 749 2 AFAF} FAS O
A Ha7E BAE vt /i

7l0[=2] A=

o uS thAlate] A|lxg 2uA] Aolae] Mrs
248 A= Table 5, 9 ML Bl FYI AL
*7)

BA

Fig. 19 2z} JeRf it} Crumbe] ¥715 YE= L

-
»

Control 10%

Table S. Color characteristics of sponge cakes as affected by
yacon powder.

Yacon powder level (%)
0 10 20 30

L* 79.3442.06* 63.79+2.23° 57.01+0.80° 56.21+1.52°
a* -0.08+0.17¢  3.94+0.25* 3.43+0.22° 2.19+0.25°
b* 26.91£1.22% 25.43+0.87° 24.42+0.67° 24.1240.44°

Property

*dMeans within the same row without a common letter are significantly
different (p < 0.05).

2 ofF T A o] FUIEFE HAEE fejFoR
7H22(79.34—56.21)3F L 2™ (p < 0.05), “HA©](Lee et al.,
2007), LA Al (Lee et al., 2007), ¥+Z2]7H(Jeong et al.,
2007), &4tk (Park et al, 2008) 2 7He] 2=#Hz] Aol
(Lee & Heo, 2010) 1M % A8 A37F e uvb Qo).
A AN S el E o*3he ti2olA HAa3E vEt
WL 10% thAlwell A Heighs vebd & tiA o] F7}

sk AEE dEAL, FHEE YEil=
O]Z—T—l? B2 A Fo] =71t uet dAHeE 7+

% 1
i>
rO}m

S OiA|sle] Alzs AHA] AolmY] An
(frmnessy& 343 A3be Fig, 29 2, Aol=2e] A
£ oFE B tiAFo] 0-20%2 S gl w23
O FIFEACH(p <0.05) o1F 20%Sk 30% A 7H
Foel zpol= §IATHp >0.05). 19t 71& A= o
o] Alola wise] 7| £ P S el ste] Aol=e] it

20% 30%

Fig. 1. Visual comparison of sponge cakes incorporated with different levels of yacon powder.
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b Shim, 2004), %¥] 7}%(Park & Chang, 2007) % 7]
(Lee & Heo, 2010) 2~AXA] Alo|ZANE FAFSH A7}
B E

0.25 A

0.20 A

P
[P

7l0|=2| & Hi=stetE &
oFF S tAlste Axg A Aol F =

shetEo] g2 Fig. 39 eIt tixate] & =3}
FE TS Leamgeolom ofF Fure] tiA Pl 10,
20, 30% S7hEel wEt 9AEE 7h7h 4939, 65.24,
97.56% =718k (p <0.05), 30% thA|+2] ke Hizk
oo , \ . . Ql 324mg/gC 2 YEREOT, 10% B 20% Al Ake]
NAE FolAE Ui 2tHp>005). Bhxwe]
Yacon powder (%) H=313HE g3 UrtFEo| -2 phytochemical Aol
Fig. 2. Firmness of sponge cakes as affected by yacon powder. 7118t (Adom et al., 2005) oFZ T o] thAlH o =N
Means without a common letter are significantly different = ¥ =313E9] ko] folhorw =71 5}1_]%

(¢=0.05)- Atk A=BFES 4EA U REshn
AR ] shuEA 4t 8 ek 5o
AL YERATHYu et al, 2004). b A9
) Az Al ofF B tiATe g e
dAFS Axd  JS AeR 7

0.15 A

T

Firmness (kg )

—n

0.05 A

Ho

Ho

7l0|=2| AH[Xt EIt
o S thAlste] Azt 2| A Aol A, |,
o A 2 AAH 73] id anA BrtE e
Table 63} e}, =A] Aoj= Aol tht eree tix
o] 7b¢ BA vrebgs YAl Frtgel uet 7haE
A% etk ol 2nlabEe] Zede o3 9l
2R AolA} tha AasA obgeln Y el
ol Aow AGdHT, aHoe A 9 &kn| ]
E, 10% R 20% A Aelol #-2]# Q1 Aol=
AL(p>0.05), LE A QI e] fo4 po] E7t
Fig. 3. Total polyphenolic contergts of sponge cakes as affected AL A OP%q(p>005) AR D 73 % 9] gz
niheantly fforent (0 2 009y o COmmOm TSN A 00, 5 209, Al Abelel £ 44l Kol A=A
KO (p>0.05), HsFES Aot &L ofF +E
A% 71678 23 55 A2HT W 20% Aol 7
22 g AEsHA FA8] WEoR AdEH(Jeong & 0 AT FOE ACHET
Shim, 2004; Choi et al., 2007), A<°] ®XlJeong &

Ho

o

Total polyphenols (mg/g)
©
.

0 T T T T
0% 10% 20% 30%

o,
) §9~ o

= i rlr fr

Yacon powder (%)

M

2 1o 52

Table 6. Effect of yacon powder incorporation on consumer acceptance of sponge cakes.

Yacon powder level in cakes (%)

Attributes
0 10 20 30
Color 7.30£1.63* 5.74+1.70° 5.60+1.48° 4.80%1.76°
Flavor 6.061.90* 6.16£1.67° 5.90+1.82% 5.34+1.89°
Taste 6.48+1.84* 6.14+1.76® 6.34+1.67° 5.72+1.80°
Chewiness 6.04+2.09* 5.82+1.42° 6.18+1.60* 6.36+2.03°
Overall acceptability 6.44+1.86" 6.00+1.64% 6.30£1.30* 5.48+1.75°

**Means within the same row without a common letter are significantly different (p < 0.05).
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