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Characteristics of Sponge Cakes with Replacement of Sucrose with
Oligosaccharides and Sugar alcohols

Chang Soon Kim and Young Soon Lee

Department of Foods and Nutrition, Changwon National University

Abstract

The characteristics of sponge cakes prepared with replacement of 30, 50, 75, or 100% of sucrose with iso-
maltooligosaccharide (10S), fructooligosaccharide (FOS), maltitol syrup (MS), or maltitol powder (MP), were
examined through physical measurement and sensory evaluation. The specific gravities of foams and cake batt-
ers were not significantly different among samples (p < 0.05). The use of IOS increased the viscosity of cake
batter. The cakes containing I0S, FOS, MS, or MP were softer than control cakes (sucrose 100%). Especially
cakes prepared with 30, 50% IOS, or 75, 100% MP, appeared to be fragile. When increasing levels of I0S or
FOS were incorporated in the cake formula, cake crust color was getting darker than that of control cake,
whereas cake containing maltitol was getting lighter as the levels of replacement increased. Generally, the
volume of cake containing FOS were superior to that of control cake, whereas those of cakes containing
above 50% MP were inferior. Sensory analysis of experimental cakes did not show significant differences
from the control cake for softness, springiness and gumminess. Sweetness increased replacing the sucrose
with FOS, MS or MP (30, 50%) and moistness increased using I0S, FOS, MS, or MP without agreement
with moisture contents of cakes. Replacement of 30, 50% sucrose with MS or 30% with MP did not affect
greatly the physical measurements or sensory characteristics studied.
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A g2 Q1Ao] ges]e| Ao wpe} tlefit FH
] A} Fo o] -g-o] HAJ] 2= 7 Qle}

) Ale]Foll deks w3} (High fructose com syr-
up: HFCS), €4 &, ofxulgo|u} dujga} & QF
e 52 A AT wol o] FeA| L 9l
FAA e 3] ey, FAFEA ArlsEd F

& A AgFel o] 4-5luAl s A7 ¥
Z B} Al wign|e] Hdebs o2 goz qAst=
ol odelA @ HL Fo) FFe) AEake] AlA
Fo %5, 227}, |, sl =2 3E v|A
4+ olEke Aole). Uwbdoz B wbeule A
33LE AT Age] dom g2 Fiel ue}
337 Axr} th2A el =z 2o mE Al
olo) Fai} Aol WS 71 oA Ho}, et
Fjol} Fx} e o] wo] FgHE5E vl
44 Maillard ZRubk-g-0] A dojuA] .

2AEA AL e Aa AedFel g} dee) g
gko] Fol 2 thA|Xe] 83 meiHc} ajnE &
Zkoll HHE Aol ghepol o= Al AW
A7} go] Het Algake) AdRE gy JdUdF
22 dAste ARAAE g AdEg AER] A
& skl ).

B A7 AL o det A Ee] /)5 ~F
A AY Azl A4 7S dolrr] $3k ()
Ael gl A o] ARS- 713 A A A wigy) 2
A z2F4E WLl (2) 5] 2EA] Ao 4
EAd mx= ks F8A, T SddA 2L

sfateh.

ol4a2 ¥ &e| 15} A7 (Isomaltooligosaccharide syrup:
108), =& e ge|w} A% (Fructooligosacharide syr-
up: FOS), 2E] E 2] 2](Maltitol syrup: MS), Z4E]E &
H(Maltito]l powder: MP)olt}. o] & A&+ D2 A
& Fd T3t Abgstal e, W F)HEA
o) uEA R (BT 7%, FERF 13%, HEF
ZF 045%)y8 AHEEd 3, SRl ()AL 10S
o} ()42 FOSolslom, -] §add 25 24%
Ak MS(GNHFAY 2 ) SEF%0] 26%2 A&
AR4-8}41 11, MP(Towa chemical industry Co., LTD.,
Japany= %27} 98%92] 71 ARS-3ldch o] &2 &8
a3 Fdmge] 2AR|(dry basisyel HEE ZH7t
Table 17} Table 29} e} D& Ag RE A3
Aol Bste] ALt AEel AHgd AEA
Al 2] wlgn] = Table 33} Fct.
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Table 2. Viscosity of oligosaccharides and maltitols at
different concentrations (25°C)

Viscosity (cP)

50% Raw
N AlS X | Hid Sucrose 11.6 -
A8 = A 2y 10S 17.0 32973
FOS 14.1 3916.7
1. AETZ A HiEH MS 13.8 4423
Agol M4 AR9) FFHE 2, W, 49, MP 17 _
Table 1. Manufactures’ stated composition of oligosaccharides and maltitols (unit: %)
ISO FOS MS MP
Glucose 21.87 Fructose 1.25 Sorbitol 5.61 Maltitol 98.00
Maltose 20.42 Glucose 25.74 Mattitol 70.51 71e} 2.00
Composition Maltotriose 4.74 Sucrose 14.43 Mannitol 0.28
of sugar Isomaltose 7.64 GF: 32.84 DP; o)A} 23.6
Derivatives Pannose 20.76 GF; 20.82
Isomaltotriose ~ 2.15 GF: 4.92
DP, o]} 22.52
GF;: Glucose-Fructose-Fructose.
GF;: Glucose-Fructose-Fructose-Fructose.
GF,: Glucose-Fructose-Fructose-Fructose-Fructose.
DP: Degree of polymerization.
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Table 3. Fomula for sponge cakes containing different kinds of sweetener (unit: g)
Replacement level of sweetener for sucrose.
Ingredient  Sucrose 108 FOS MS MP
100% 30% 50% 30% 50% 30% 50% 30% 50% 75% 100%
Flour 200 200 200 200 200 200 200 200 200 200 200
Egg 300 300 300 300 300 300 300 300 300 300 300
Water 52.0 29.3 14.1 29.3 14.1 26.7 9.8 52.0 52.0 52.0 52.0
Sucrose 240 168 120 168 120 168 120 168 120 60 -
ISO . - 94.7 157.9 - - - - - - - -
FSO - - - 94.7 157.9 - - - - - -
MS - - - - - 973 1622 - - - -
MP - - - - - - - 720 120.0 180.0 2400

3027F A7) 9] (Hobart Model: H-3841)2 &Eg3}4d
th Aekg Aol Airt Fobrte Ft 302 A
& A3 £9l5keic). ol9 108, FOS, MS, MP+= A
gt} o] A3 F9lEigch AYE oy, 3557
o7 fAE Hol & Al S Fout} 22
I 2507 58T AoE F ALS ny a¥FHL
2 A8 vl=7lR] A S-S FAu oA F
ol A} 5E7F 4o & F AGolA YRS 18 A
A A 3] F9lshe] A AlolA & F nFFHoE T
B vptellA H2 Al wEAY WSS F=
A & AlolA Sk & Aol A e 271 A
o MZE 2Asgh Al WEE A2 3004 A
o] #(=7 8inchyell el & 190°C, o}l E 170°C
Z wlg] dldxl 2E(Dae Yung machinery Co.)ol|A]
2087 T 7903 AL Al el 147 A
=AY F A 3G, AR A, S8
2 T AL ARt

(2) B3 S84

1) AEH A k] v F, A 54

Aol wrE9] v|F(Specific Gravity}> 59 5ol
A AY WFe] FA BE vepd ez AACC
method 10~15"E ARg-3}53c).

A1z sjele] S At 50% FE-of, Al ukEe] A

Z2].& Brookfield digital viscometer(Model DV-I +
Version 2.0)2 Ab-sloic). Gzl 50% 28]
749 650 mlS Brookfield 3247 (Model No. TC-
500yl go] =7} 25°CE o W Aert " F,
spindle2 number 13} 3, 3AH&LE 12 rpmellA] spin-
dleo] Bolrlz 10x ¥ Hx g A3 Al
o] ukZe] 7% 71 EP A 23 A= wstE wiAg
AR el A} wEe Awel o £3HE ato}
B7] 93ted 7127} FAER| UEF of gt el &

gzl oheks|A] A 133 A 2 3(1997)

Petol AHEsheic WA B & AgelA 302
2 B T, FHoH 302 T ASE AT F
shaA STk AgolA 28 3027 B4R o
S wUAee FA0E Folvela, oAl FellA
3027+ wAstdet. o) F A WA Al S 7
z} 500 mlg vlo]A ol #5lod Brookfield #2530l
Yol £} 25°C2 A A7k R F, spindle
number 2, 3|A<% 12 rpmollA] spindlee] Eol7ki
102 F9 A= & 34ssch

2) Aele] ¥, AR, AREH

Aeje] o FANRYES AHesel SUIHT
Al A% &2-2 rheometer(Yamaden, Model No.
RE3305)&- o]-4-3}%ic}. Rheometer 24 & $]3}o] 2
Ex| A zAle] A" F7b FE% 7EE, AE,
Zol7} 24z}t 3x3x3(ecm)E LAT =719 AFHA
Z A& F BA 7}% 2kg, adaptor No. 3(33 16
mm)& AHEE}ed 0.5 mm/fsec?] £E 2 A 52 Tl
A 15mme] Ze)7HA] plungerr} A =E(HHE
50%) 3tR-& wl e} A& EA 8ot

Aol A7) A 4o M2 digital color measur-
ing difference meter(Nippon Denshokul Kogyo2]
Model No. ND-1001 Dp S/N 0157)2 &2 3}] Hunt-
er®] AMxpAQl L, a, bgtat AE(Y X=X} Color diff-
erence)Z & bgd ol

3) Aol eIt 9 Fo)HRAF] sEEA

HZE AE9 8 e Ao ZAY-ES
gt 27t 5B #3led 2514 air-oven AACC method
44-15AM0] 23] &AstAc). Ale] kS AbefellA Al
olo] FZEAFo| B Fol| 2] £Alo] Aut
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W Akl Ade] e AEdFetst i
73] AR AEE Aiste] A SIS Y3
o] Agkd "AHEA(Quantitative Descriptive Analysis:
QDA MBI, ZiAlell AHEE 3H5 2] )
Moz EAlel thyt 7= 4L 15cm AHTE A
golod, 715 ZAld AHEE A 94 dEAE
£ ARSI, BAL £ ZAbel] AR AFEA
A RA, S58), AR, 0], R, By, &
Z3, A0l x, 7135 Al e A2 @A, $48),
Ziel =, ol AAAQ 227, HubAQl 7)1 aEe])
AAE ~E2] AL Age LR, AE, Fol7t 27t
3x3x35cmzZ A2 ALzt 2R A A ki), A
o] ciute vizbe] w25 £o)7] A8l gt i}
A 28 ol AH8RR, AR F 92 1 ok A
FE AASEA 3 42 AIZEAQ minyg Fof 2
HE A8 A2 7He 4k FAsElEE st

@ AA EAH

Ago| P2 BE datad SPSS/PCHProgram<-
o[43to] 7 Aeisiaict. ANOVAF ol &shof P
0.05 4~F<ll4] LSD multiple comparision test2 A 87}
el A& A stk

. Aa ¥ s

1. AZBe A HEe| Ui, HE 53

At e g wzkg AE7]E Ao Fol uje} 7| E7}
A =] AFo] YA F37) FrlepiA v Fo)
ZHastAl "ol AgolA] el FFd ue} Jehd
719} Al Hb5-2] ¥]FE Table 4ol viept uie} 2
o] felHl Ae](P<0.05)5 o)A gk}, Coleman
3} Harbers®®] <l Aol Hdeks dialsie] HFCSE
0%. 25%, 50%, T5%, 100%% HAE 7<% 7] A e) o)
A1) HEE oAl Aozt Qdd ot Al wkE A}
el A= 100%E A5t 0%, 25%, 50%, 75% Al
= frelAal 2olE JehgAl dgiehP <0.05). =7
A 25 Al whEell A duta} we] E-& AR A5l
A% 7zt 0.81, 0.772 & bol S ez edotel®.

32| el whE BdYe] HE(Table 2)= FOSU}
10Sx e} MS7F A13] A vehded], o]71& MS9
¥ Fee] of ¥7] WEsl A2 F23o} Olinger
2} Velasco™ol| 2J3td U4t FroA Le|E £29
AEv At FARBH velhtont el g A5 A4
Bact o7 32 HEE vehlicky ¥ wsisdEd, o)
& A 50% F§4e] HesH Aol fARE
733E Jehligict. 50% el 1088 Axr}
71 A debsten], ol Ale] uiEe Hx &3
A1 1087} 74 7] velhd 71t x| cH(Table 4).

2. lole] B, AE, M2 &5
FAARIOR 24T AY ¥)e(Table 5)

Table 4. Specific gravity and viscosity of foams or/ and cake batters

Replacement level of sweetener for sucrose

Sucrose 10S FOS

MS MP

100%  30% 50% 30%

50% 30% 50% 30% 50% 75% 100%

Specific Foam 0.2 0.2 0.2 0.2
Gravity Batter 0.36° 033" 034 034

02 0.2 0.2 02 0.2 0.2 0.2
0.35 0.33 0.31° 0.34 0.31* 0.32 0.34°

Apparent Viscosity (cP) 1930° 2162 2276° 1878

1772 1851° 1965® 1849° 1787 1802* 1783°

““Means of four repalicates for experimental and control cake batter, respectively, within each row with the same superscripts are

not significantly different at the 95% level.

Table 5. Effect of replacing oligosaccharides and maltitols on volume and firmness of sponge cakes

Replacement level of sweetener for sucrose

Sucrose 10S FOS

MS MP

100% 30% 50% 30% 50%

30% 50% 30% 50% 75% 100%

Volume (cc) 1200.3 1204.5™ 1203.0" 1244.0° 1240.5°

1189.5% 1228.0 1189.5™ 1154.0° 1166.0° 1152.0°

Firmness (g) 117.60° 86.38°  84.44*

90.80™ 9200

90.00™  91.70°  92.33' 9496  84.02 87.21%

“*Means of ten replicates for experimental and control cake, respectively, within each row with the same superscripts are not sig-

nificantly different at the 95% level.

-207-

Y=ze| a3 2] A 139 A 2 5(1997)



122 23

FOS 30%2} 50%14 M2 f2]-al Aol §lo] 714
2 #9& Jepigle, o2 MS 50%>EF,
10S 30%, 10S 50%, MS 30%, MP 30% >MP 75% >
MP 50%, MP 100% <o|gich = Ae} ZA}gake)
50% 14 MPZ W A|3}A] =l Al Haj= s
she A& o 4 qlsl2r], FOS Al8-2.2 #lo]e] .3
7} FAF=E| ) 10SY MS - Al At 100% A}
43 diz7 A fARE £9F vehdgich Al
o W} M2 o} 2 X E Jehd ZlE& 7| ZA e Al
Q9] Hx Mol ofupk o] FFo) ulE &3} Ao
A o] o2 9 B WolA] o] AlY ub=e] o]
tlz2A Jepd Ao 2=t} Kamel?} Rasper’ol)
At 3k & AR A g Al AlxA] wlgh)
Aeloko] 30%5 £nIERZ WA’ ¢ AY HEEY
o | Fol| & B3y ol o] Ak
Al e] A X (Table 5y= At 100% 3 =T
Aol 7 E2 g el gelmgde %
HES FH3 Al a2 Adrc Axr) U

Table 6. Cake crust color measurements (L, a, b, AE value)

o

2
2
&

et o, 3] 10SY) MP 75%, 100%% 853 A
ojo] o} A elel v]dle] Axrt felAH R o uUst
or o] 52 A FAAYA A god A
B2 2= Aol dsich.

A 74 2 Ale] 4o A7zk2 Hunter 424A 2] L,
a, b, AE gtog EAFtgedl, 49 g2 A4
Table 6, 73 2t ZAA 424e Bw g vehi= Lt
o] 734 el E I v Fo] FIFE AsHA Y
el om MS 30%, 50%, 2-& MP 30%% Adgo] o
A " Adelde e 100% AHE-E 2=+ AT}
¥] 3 L3hs veblisich. MP 75%, 100%2] A< 2]
Ao} AzelM ANEE o2 AdMrct Ygke
o, uhd o] FOS 30% #| o] 7174 A o] who] velyt
c}. bz (+)7te] BT 2 MP 75%, MP 100%<] #|
o Aol 7B ¥ FNTE ehloli, AEGE
1089} FOSellA 71 & Aaprt vebgtar, v MP
75%, MP 100%| A 4217} 743 A A vebytet. At
& [0St} FOSE thA|gl Alele] ok # o3} u]szs}

Replacement level of sweetener for sucrose

Sucrose I0S FOS MS MP

100% 30% 50% 30% 50% 30% 30% 50% 50% 75% 100%
L 40,63 3126 2954 3027  2890° 3941 38.83°  4030¢ 41.92° 4593 5437
a 9.22%  10.07° 9.75°  10.14° 9.40° 9.82° 8.67" 9.87° 8.71" 7.71° 4.03*
b 1645  11.59° 1030 10.62" 985  1596* 15.65'  16.40*" 17.03" 18.63¢  18.82¢
AE 59.10¢ 67.05° 68.61*  68.01% 69.08  60.22* 60.50° 58.17° 5793 5454 4639

**Means of twenty four replicates for experimental and control cake, respectively, within each row with the same superscripts

are not significantly different at the 95% level.

L: Measures lightness and varies from 100 for perfect white to zero black.
a: Measures redness when plus, gray when zero, and greeness when minus.
b: Measures yellowness when plus, gray when zero, and blueness when minus.

AE = VAL? + Aa2 + Ab?

Table 7. Cake crumb color measurements (L, a, b, AE value)

Replacement level of sweetener for sucrose

Sucrose I10S FOS MS MP

100% 30% 50% 30% 50% 30% 30% 50% 50% 75% 100%
L 66.42° 6543  64.09"  63.63°  6526™ 65.85% 64.91™* 64.28™ 64.63"* 65.70"* 66.29*
a 292 260 -2.48 243 2.49 297 302 275 -3.10 -3.04 3.19
b 15.76™ 15.54™  15.95°  1439*  1536™  15.43™ 1539  1520" 15.36™ 1580  15.53™
AE 3419  34.67 36.06 35.51 34.99 33.85 3537 3475 3558 34.89 34.24

“*Means of twenty four replicates for experimental and control cake, respectively, within each row with the same superscripts are

not significantly different at the 95% level.

L: Measures lightness and varies from 100 for perfect white to zero black.
a: Measures redness when plus, gray when zero, and greeness when minus.
b: Measures yellowness when plus, gray when zero, and blueness when minus.

AE = VAL? + Aa? + Ab?
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of A Ao] o} o] T AL go] Yehuigl
o], thA] H]&o] 30%AA 50%2 F713tel uke} A
o2 1L o] F YR S Jehligle)

Coleman3} Harbers®l] 2]3}w Adels o A5}
HFCSS AR&3t AdA|ele} 71z Mz L3tol4
HFCSE 247 25%, 50%% ol A&t A& deh& A
43 A3 Fo)HQl 2ol F ehulx] wdgrow, 75%,
100%% A Al o] 2sA Fe4Q Aol &
velisdch agholl A& 50%014 dAgE 2ol gt
froAel zo]l5 ) 7 599 Bl gl
g el 2A2E-S Jehdsd 140°C, 14
7t 7 sl g of 10SE 5% rhek HallE gy, ke
30%, FOSE 94%A = 2385 31 160°C o] Aol A= 7
9] o} FalEle ez Yehd FOS+= doll s g4t
A Aoz vepgr} o]71-& FOSellA] A Azoe]
7V o 5A vehd A& A E 4 gl A&l
oz AA Zr1E g opvlx H¥ES Mail-
lard W20l 93} Zuiste F2F ] o] £9¢] B 3o
olstd Aol & U sl BUFFES
Eo] 242 A3 w2 Ao g Frlslgd o)
ul3tY Al el el B B2 100%S ARSEE A o2
ol ¥late] 7Y = Lgkg el Q) 529
Hyo|A % 10S, FOS>Ael > Ude]E 28 Maillard
uk-g-o] A elojykon] Olingere} Velasco™ol| 2]}
ozl 712 v]sHdA 7154 w(lactitol, maltitol, iso-
malt, sorbito]l §)3} A kg o] f-5le] HE A2 S Al
< vl Aol A el e debg At
iz R} del B8 AL8-3 Al 7HAk adskA o
ehdt 7S 2 Algle] Axfe} dx|ghel. Table 20 e}
1} wle}l zro] 1082} FOS+= glucose, maltose, fructose
o} -2 #9114 o] Re)) gf-Ele olx 53] FOS+=
gef| BtAsle] sletalst Wat olg} Maillard 24
HE-S-o] o] dojup= Zlo g Azt Aol 4o A
ol 2] FOS 30% Alde] 714 o] 58 7o & Jeht
o) AR ZHA Yo 24wk Alg2ke] 2 A
o]+ %A ThTable 7).

Table 8. Moisture content” and baking loss” of sponge cakes

3. 2

th2F, MP 75%, 100% A1-8-3F Al HARldl= 58
o] A=A erotor} I0S, FOS, MS, MP 30%, 50%
9] ASE F2o] YA o] 7-& 2 Ul 9
28 Alelo] 8 uto 2 v}gof ule} el 39
g 7letergo g qlsle] @Alsic}. I0S, FOS2| thA|
vlgo] TL&4F QB Aol o] gol dojuim
wheba] AlstA] Zheleks dAate] eyt By &
BollA Al FA] AlY A& HYI Fol] HoiA Al
S Aure] Ul FEol A7le AL WAE 4 9l
£-& 3tolaleit. MP 75%, 100%2] Al uiEg o B
Well A o7 A wkEa v|ssiA AAstea o
EollA A Foll= bAoAt A9 graind

o

Z7ob vsq e ehfle) oy FUA 8
Rsdch. MPS] A ulgo] B& Alele F8T *

3‘47]. ?'sg}\gﬂ)(] %}‘0]- ,%_Ualiﬂ' cell ?&TE: 3 Aé —]'9\:1{;}'

4. =8 271 AN 59| R

Aele] +8 Fekn FE= AAFY RS F
)"l #}o](P<0.05)2 Jehi=] ¢Fgkrh(Table 8). o]
23t AL ofE A7AEY AE FAAdA R e
wrth. Olingere} Velasco™ol| 2|5}m el Al-4-3F o
ze} e EE AR 7719 A5 w1 AAF
S B 2410 217) 14.0%2) 13.9%2. o] & Holz] o
7, 7] 599 RadME XA Fell 1089} FOS7}
B S3icty Baslg] o), HA o
e} 108, FOSol| 4] 2fo]7} Vx| ore Ao & 1}e}

sUode 4y x4
£ oy fr R

5. ZsAHA

(1) QDA

Aol =734} QDA ZAF(Table 9) # ] 732
Ao 74k xlsjcka sk AlRle FOS 30%, FOS
50%2 vhehgeh t}g-2 2 10S 50% > 10S 30% >MS
30% > E=F, MS 50%, MP 30%>MP 75%, MP
50%, MP 100% <22 viepgedl o] 72 7]AA- )

Replacement level of sweetener for sucrose

Sucrose 108 FOS

MS MP

100% 30% 50% 30%

50% 30% 50% 30% 50% 75% 100%

Moisture content (%)  29.4 30.3 304 294

29.9 29.1 28.7 29.0 29.5 29.1 28.9

Baking loss (%) 14.6 14.9 14.9 14.5

14.8 15.2 15.1 14.9 15.2 15.3 151

“"Means of ten replicates for experimental and control cake.
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Table 9. Quantitative Descriptive Analysis (QDA) data for sensory attributes of sponge cakes

Replacement level of sweetener for sucrose

Sucrose I0S FOS MS MP

100% 30% 50% 30% 50% 30% 50% 30% 50% 75% 100%
Crust color 7.90° 11.28* 1298 13.10° 1313 1027 8.45° 8.45° 528" 5.86" 3.58"
Crumb color 8.52 9.12 7.30 8.64 7.82 8.38 8.35 797 7.68 7.01 7.01
Sweetness 8.86™ 7.42% 8.21™ 10.46° 10.94° 9.96* 10.06° 10.32° 10.18¢ 8.28" 5.98°
Flavor 7.87 10.42 9.65 11.08 9.02 8.04 9.07 7.94 8.50 9.46 8.62
Softness 7.15 6.72 8.59 7.44 8.28 7.73 8.45 7.82 7.85 7.44 9.05
Springiness 9.77 8.57 9.14 8.93 8.98 10.34 8.90 9.84 9.00 9.22 9.38
Moistness 4.80° 6.38" 9.29% 8.50™ 847" 1056° 10.03* 1018 10.22¢ 9.00% 7.97"
Gumminess 5.33 6.94 6.43 6.50 6.84 5.59 8.09 7.30 8.74 7.58 5.35

“Means of fourteen observations for experimental and control cake, respectively, within each row with the superscripts are not

significantly different at the 95% level.

Line scale is: left=light;right=dark, left=less sweet;right=very sweet, left=less soft;right=very soft, left=less moist;right=very moist.
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Table 10. Acceptability scores for sensory attributes of sponge cakes
Replacement level of sweetener for sucrose

Sucrose 108 FOS MS MP

100% 30% 50% 30% 50% 30% 50% 30% 50% 75% 100%
Crust color 657  3.07 2.79° 2.57 271° 657 643" 657 5.21° 571° 371
Crumb color 6.71° 543> 479 514  471° 607 6437 636" 621 557" 557
Sweetness 557 4.64 4.79 5.14 5.00 6.00 5.07 5.64 4.64 5.07 6.00
Flavor 5.36 4.43 3.93 493 4.79 571 4.50 5.21 5.00 4.36 4.57
Overall texture 5.00 4.79 5.50 4.93 5.00 5.93 5.36 6.07 5.50 5.07 5.57
Overall acceptability  5.71 4.57 493 4.36 5.00 593 5.64 6.29 5.07 5.07 5.07

*¢Means of fourteen observations for experimental and control cake, respectively, within each row with the same superscripts are
not significantly different at the 95% level.
Score scale is: 1=dislike extremely; 9=like extremely.

Table 11. Expected energy values of sponge cakes with replacement of oligosaccharides and maltitols for sucrose

Replacement level of sweetener for sucrose

Sucrose 10S FOS MS MP
100% 30% VSO% 30% 50% 30% 50% 30% 50% 75% 100%
Energy (kcal/100 g) 2963 2754 2614 2754 2614 2859 2789 2859 2789 2701 2614
Ratio” 1 0930 0882 0930 0882 0965 0941 0965 0941 0912 0.882

Energy of experimental cake
Energy of sucrose 100% control cake
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