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Characteristics of Sponge Cake Prepared with Yacon
Concentrates as Sugar Substitute

Kee-Hyuk Kim"? and Gyu-Hee Lee®
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“)Culinary Science Research Center, Woosong University

ABSTRACT

Yacon syrup, which contains fructooligosaccharides (FOS), was used as a substitute for sugar to make

functional healthy sponge cake. Regarding characteristics of sponge cake with various yacon syrup concentrations,
height and volume decreased while moisture content increased with increasing yacon syrup concentration. Sponge
cake with increasing yacon syrup content showed a greater green-yellowish color. Springiness, cohesiveness, hardness,
and brittleness decreased with increasing yacon syrup concentration. Hardness values of cakes made with 100% sugar
(YS 0) and yacon syrup substitute for 10% sugar (YS 10) were not significantly different. Overall acceptance of
sponge cake decreased with increasing yacon syrup content, whereas those of YS 0 and YS 10 were not significantly
different. For storage period, moisture content of sponge cake with increasing yacon syrup concentration decreased
during storage, whereas the decreasing moisture content was less than that of YS 0. The color of sponge cake with
various yacon syrup concentrations did not change significantly during storage. Springiness and cohesiveness decreased
during storage. Hardness increased with storage period, whereas that of sponge cake made with yacon syrup was
lower than that of YS 0. In conclusion, sponge cake made with YS 10 is the best to make sponge cake with high

consumer acceptance, reduced sugar content, and FOS.
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Table 1. Formulas for making sponge cake with various yacon

syrup concentration instead of sugar (unit: g)
Ingredients YSO YSI10 YS20 YS 30 YS 40
Flour 100.0 100.0 100.0 100.0  100.0
Whole egg 180.0 1585 137.0 115.0 94.0
Salt 2.0 2.0 2.0 2.0 2.0
Sucrose 120.0  108.0 96.0 84.0 72.0
Yacon syrup 0.0 21.5 43.0 64.5 86.0
Butter 20.0 20.0 20.0 20.0 20.0

YS 0: Formulas were not substitute with yacon syrup, used only
100% sugar (control). YS 10: Formulas were substituted with
yacon syrup instead of 10% of sugar. YS 20: Formulas were
substituted with yacon syrup instead of 20% of sugar. YS 30:
Formulas were substituted with yacon syrup instead of 30% of
sugar. YS 40: Formulas were substituted with yacon syrup in-
stead of 40% of sugar.
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Table 2. Cake volume, moisture content, color values, and rheology properties of sponge cake made with various yacon syrup

concentration instead of sugar

Treatment[)
Measuring |
casuring items YS 0 YS 10 YS 20 YS 30 YS 40
Cake height (cm), 3.60£0.17” 3.430.14" 3.43ac0.10“"b 3.000. 09"b 2.80i0‘11bb
Cake volume (cm) 3,662.5i288‘?a 3,488.1+£279. 4 3,488.1£328.17  3,052.1270. 9 2,848.6+210.8
Moisture content 30.65+0.11 30.91+0.21° 33.98+0.62° 38.85+0.51" 40.39+0.56"
L 72.92+1.912 57.43+1.24° 54.38+0.49° 51.28+1.48¢ 49.81+2.06¢
Color a -7.83+0.15" -3.34+0.51° 22.46+0.51° -1.91+0.58° -1.44+1.60°
b 35.46+1.25° 25.58+0.38" 25.94+0.54° 25.86+0.31° 25.29+0.29"
Springiness 88.18+2.53" 812525.55" 79.9242.55" 76.91+1.57° 74.25+8.89°
ohesiveness 48+3. 61£7. 718+4. .66x1. .00£8.
Rheol Cohesi 83.48+3.15" 79.61+7.10° 76.78 469“b 75.66 175*‘b 71.00+8.80
€Ol08Y  Hardness 26.34+2.94° 26.28i1.011 25.23i2.39ba 24.9245. 37a 22.01%1.59
Brittleness 3,462+442" 2,779+382° 2,517+133 2,305+791% 1,836+505°

1)Abbrewa‘uons are the same as in Table 1. ?Mean+SD (n=5).
’Means with different letters in the same row are significantly different (P<0.05)
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Fig. 1. Picture for sponge cake made with various yacon syrup concentration instead of sugar. YS 0~YS 40: Abbreviations are

the same as in Table 1.
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Table 3. Consumer acceptance test results of sponge cake made with various yacon syrup concentration instead of sugar

Treatments" Appearance Odor Taste Overall acceptance
YS 0 7.50+1.88"" 6.31+2.45" 6.60+2.30° 6.6942.09'
YS 10 5,981:1.69b 6.14+1. 60q 6.071:1.73bc 6.10i1.62b
YS 20 5,401:1.86b 6.38+£1. 68q 5.62ﬂ:1.97C 5.83i1.89C
YS 30 5,761:1.94b 6.05+£1. 83»q 4.981:2.01d 4.95i2.01d
YS 40 5.21£2.18 6.00+1.96 3.93£1.98 4.00+£1.64

1)AbbreV1at10ns are the same as in Table 1. ?Mean+SD (n=51).
Means with different letters in the same column are significantly different (P<0.05).
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Table 4. Moisture content changes of sponge cake made with various yacon syrup concentration instead of sugar during storage

Storage periods (days)

)
Treatments 0 1 > 3 4
YS 0 30.65i0.11232)3) 29.19+0.09™™ 28.3210.322; 27.44+0.23% 27.49+0.29%
YS 10 30914021 29.44+1.21 29.07+0.46 ¢ 28.69+0.66° 28.25+0.11%¢
YS 20 33.98i0.62AZ 33.41£0.69 32.710.50 32.00+0.39"° 32.78+0.45%
YS 30 38.8540.51 37.95+£0.59"° 37.6610.39; 37.36+0.415% 36.54+0.495%
YS 40 40.39+0.56"" 39.37+0.49"B° 38.96£0.46 38.49+0.36™ 38.29+0.255°

])Abbrevmtlons are the same as in Table 1. ”Mean+SD (n=5).

Means with different capital letters in the same row and different small letters in the same column are significantly different

(P<0.05).
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Table 5. Color changes of sponge cake made with various yacon syrup concentration instead of sugar during storage

Storage periods (days)

1)
Treatments 0 ] > 3 1
YS 0 72.9241.91°2% 74.41£2.99° 72.97£0.48" 72.92+0.79" 72.05+0.22"
YS 10 57.43+1.24° 58.85+0.76 58.00+1.04" 57.95+0.98" 57.45+0.33"
L YS 20 54.38+0.49° 54.36+0.85° 54.23+1.27° 53.99+0.46° 53.62+0.49°
YS 30 51.28+1.48 51.51+0.47° 50.40+0.33" 50.32+0.80" 51.78+0.14"
YS 40 49.8142.06¢ 49.43+0.38° 48.69+0.57° 48.31+0.13° 48.30+0.82°
YS 0 -7.8340.15 -6.98+1.60" 6.87+1.17 -6.79+0.48" -6.76+0.54"
YS 10 -3.34+0.51° 3.14+1.73% -3.06+0.55" -3.07+0.78° -3.02+0.65°
a Ys 20 2.46+0.51° 2.13+1.11% 2.38+0.81° 2.32+0.87 220037
Ys 30 -1.91+0.58" -1.85+0.35" -1.84+0.61° -1.81£0.35" -1.79+0.13"
YS 40 -1.44+1.60° -1.42+031° -1.39+0.38" -1.28+0.50" -1.22+0.84"
YS 0 35.46+1.25° 35.31+1.31° 35.26+0.89" 34.92+0.40° 34.86+0.68"
Ys 10 25.58+0.38 25.42+1.41° 25.22+0.37" 25.16+0.49" 25.18+0.34"
b Ys 20 25.94+0.54° 25.1240.16° 24.96+0.35" 24.86+0.28" 24.5140.05°
Ys 30 25.86+0.31° 25.48+0.29" 25.16+0.57" 24.90+0.84" 24.04+0.86°
YS 40 25.29+0.29° 25.21+1.45° 25.14+0.62" 25.08+1.44" 25.02+0.98°

”Abbrev1at10ns

are the same as in Table 1. ”Mean+SD (n=5).

Means with different letters in the same column are significantly different (P<0.05).
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Table 6. Rheology changes of sponge cake made with various yacon syrup concentration instead of sugar during storage

Storage periods (days)

1§
Treatment 0 1 2 3 4
YS 0 88.18+2.53°2% 88.11+0.47° 88.09+1.21° 87.68+2.61° 87.43+1.30°
Sorine YS 10 81.25+5.55% 81.23+0.14° 81.14+5.62° 87.90+4.36 87.74+1.05
PrInEINess YS 20 79.92+2.55% 79.60+1.86" 79.04+0.62" 78.98+2.92 78.77+1.99™
(%) YS 30 76.91+1.57° 76.63£3.21% 76.43+1.17% 76.21+1.92° 76.10+2.62°
YS 40 74.25+8.89° 74.10+1.54° 74.03+1.40° 73.94+1.13° 73.66+6.39°
YS 0 83.48+3.15™ 83.1840.38" 81.40+4.53"8* 80.06+2.64™ 79.50+0.88"
Cohesiveness YS 10 79.6117.10:?’ 78.94i2.91::b 78.31i4.78::b 77.91i4,42:§: 77.20i0.82§:
%) YS 20 76.78+4.69" 76.29+3.30%" 75.9840.93" 757642357 755843317
YS 30 75.66£1.75%" 75.47+1.18"% 75.4042.47 74474273 74.24+15.51%
YS 40 71.00+8.80™° 70.93£0.63"° 70.74%1.85"° 70.64+1.16* 70.32+6.98"°
YS 0 26344294723 41 43+530% 46.56+2.185%* 49.26+3.79% 61.09+3.26™
Hardness YS 10 26.2811.0121 41.39i6.37zab 44.41i3.432?2 46.96i3,74zaz 60,81i33.12Aba
. 9 YS 20 25.23+2.39" 36.89+5.16 40.960.80% 46.28+2.09™ 57.00+3.65"
(g/em ) YS 30 24.92+5.37°% 30.86+3.69° 39.4846.285¢% 46.010.89°* 57.60£7.50"
YS 40 22.011.59"° 29.55+1.58° 35.13+1.995 43.69+3.77%° 52.15+1.07"°
YS 0 3,462+4427 5,182+1,014° 5,720+£3455 6,0124817% 7,125+436™
Brittlencss YS 10 2,779:!:3822? 5,048i1,28C8:“b 5,387i1,16BzCB§*"’ 5,806:&7662: 7,065i348:a
YS 20 2,517+133 4,929+664 52633245 5,499+260% 7,010£732%
® YS 30 2.305+£791%° 3,891+739™ 4,895+891° 5,377+863% 7,001£208™
YS 40 1,836+505% 3,101£96™ 3971213 5,242+493% 6,973£179™

" Abbreviations are the same as in Table 1. ?Mean+SD (n=5).

Means with different capital letters in the

same row and different small letters in the same column are

significantly different

(P<0.05).
g VEZE FAL 7135 e 2E FHE S 2H\AA ] A(YS 10)7F oF& A< v ulslE o 54
ol Alojae] Ful= Aolyl ot ofE FH NS HItst Ao FoAE HEhY =2 ks e oFE AlH
W REHy A 77 F SRS ek o] =3} FiFo] ZoldG & ol om, AL oFF AlHE HIt
T AQAEE &RE 4S F A ol e AHE AWt shAA FHashE AES eI o AY HUtES
st]Et® o AlHS U FHE A 2AX Al F e ste] Azgh ~AXA0|Ae] V5% I} AF B F
7} ZolA| oL 71w o] "olA| = wh o] lo] ofF AlHE& FAQ 7)ol A oFZ A& H7FsHA] &2 YS 00] 7P
Ao 10%5 A ~\AAIE 7| % £31 FOS =L S YR oY YS 102 YS 09 EAH o= £
& b Ik AR AHAFS 29 Ve 21X Ala A5 Jef A 21 A5ske AS & 5 A =8A
S Az F e 22 UEYS & F AATh olaE A% V7t F EE A FAA 8 FFS pAske
BEFS eI oY of2 Al o] T E 7 &
e of o AAELS it ofF Al o] HUlRo] UM E A
A Aol o] W2 A Fi7kg S e o A
v AF Al AT vRke] dRlo] HE AEe] g 717 5 Wske ik §E9Ad S A% 7)3he] A #ste|
7+ 23} fructooligosaccharides(FOS)E vhaF gh3tar whe} A Zhashe A Hou EAA foAE B
UE AAG b AlFE H7lste] 2AAAolAE A= o|A] gt &34 A 7|3to] At whet FHAES]
st EA4S AT ol Al HUtES EElsld] o, g} o] ofF A|g HIlo| ST FH hdhe
Azgh 2@\ Ao A9 Fole Ful= ofE AlH o] It Aol =S & F AATE AEE A 7|zke] At
o] Bold4E hadts S e o i FEFe o] we} FolA = S YR o2 AHE HUte
FolA = A S Vel A" thalel] H7RsE okFE Al @A Aol AE AR AFHH G AEE HEUAEY
o] gtgo] Fold 4 E 2AAAo|AE HANE U A3 A7t 717bo] AU AE YR o] ko] A Fg 2~
Ueh AT oFF Aol H7bS dste] Az 237 Aol AR} A &34 W Fhe YERITE AEA o= of
Aozl BA F4 Ay oF2 AHS Bl Hrishd w2 ZAHE e 10%E WA 2H\AX Aol A= 7| ZAHE
T S0l Yol = AL & AU BEE o EESH £31 FOSE v s, 49 HdA%S =9 + Ax
HE HrlelA L YRk o] &3t AZg ~HAA ]I A% 717 F S & kAL lo] HE5S A A A 0]
(YS 0o} A" 10%E okEsFHo =z giAste] A= S AT e T2 YELAS & F UAJG
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