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The Effects of Oligosaccharides on the Quality Characteristics of Rice Flour Sponge Cakes

Jung-Eun Ju, Kwang-Eui Byon, Kyong-Ae Lee'
Department of Food Science and Nutrition, Soonchunhyang University

Abstract

In this study, rice flour sponge cakes were prepared by replacing 50% of the sucrose with oligosaccharides.
Isomaltooligosaccharide and fructooligosaccharide were used as the oligosaccharides. The effects of oligosaccharides
on the physical, textural and sensory properties of the cakes were then examined. The oligosaccharides increased
batter viscosity and decreased batter specific gravity and baking loss. The moisture content, specific loaf volume
and loaf volume index of the cake increased by replacing 50% of the sucrose with oligosaccharides. Internal and
exterior color determinations showed that the ‘L’ value of the sponge cake with oligosaccharides was lower than
that of the control, indicating a darker crust and crumb with the oligosaccharide substitution. Decreases in textual
hardness, chewiness, and brittleness occurred with the oligosaccharides. Sensory panels perceived that the
oligosaccharides darkened the crust of the rice flour sponge cake and the panelists rated the cakes with the
oilgosaccharide substitutions as sweeter, softer and more moist. The rice flour sponge cakes with
isomaltooligosaccharides had a significantly higher acceptability then the others.

Key words : rice flour sponge cake, isomaltooligosaccharide, fructooligosaccharide, sensory properties
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t}. Freeman TM(1989)& ZZdAERZQXE ALE3H
Aolzy &, A, FEgg 57 22 54 549
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o8 dixl s F 2Yagd 43 F AW &8t
olgle Yistg ugdFE UA AF FAo e
Foly FU F&FA HEE LS JEFeE F4
A7 FFAFE, 8% FU2HENA, AFAE, |
99 73 59 A2 544& Z=vhHikata H 1990,
Ishibash N3} Shimamura S 1993, Tomomatsu H 1994).
=3 2 ng2 AFe B4 VTl aRHY ¥ of
Uzt B5airt 5351 SRS 950 4EY
AZEE MAAZIH =3 9A Z37F Aok(Park KH
1992, Spiegel JE 5 1994). 282 Fe 74 Fo] =
7, 48%H, EAE S w2 F7F7F vhdFsith o
g 2831 F FHHE FAHI e dEEH &

ARESHNTH ZLESH I, o

Z g2 EET A7 o], 6 A¥E Sl
Ve T4 SHRFer oo v w2 FE2EHES
Holr A& =spgAdE adF oty ZHEST
1F2 HE9 #Y A7l #F BAE 13F B= b
AR ALz olagESANFHRTG Heyo] at

(Spiegel JE & 1994).

by B A7 Age 50%E HEA ey
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2) 2EAA o)) A%
AU a2 A9t ARG gy AEAA A 4
g9 50% 5 ¢|ATRELSYNF B ZHESAIZTS
2 dAS 2EFAACZ F 3FRY IAANAE
THHLZ ta3t Zo] AxsAth WA g7, 4%,
A ugd, &F, &2 YA/HL 600, Hobart, Ohio, USA)
SEIF R & AULE, WEH, 98, Wl
5T I oAl Z EESIATh HE 600 gg& &
EAA )R S Heol 180TEH/150T(etl) 28
(INFRA CE 308/30H, Watchtel, Germany)ol|A] 4087+
T F Aolma EA AW H2oA 2x7 g
T B AIRE ARESITE dE2Ed AR e
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B 50 g &7 1g HolddeH 1g & 24 go|A2
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3) durAd &

A7LE dubgd 2 oeF 2ol EAsdth S
FRFFL 05CAN FPHAAEYOR, 2APL
macro-kjeldahl'] 0.2, £3eaF2 Bertland HOo. 2, X3
2 550~600CHA & 3)stste] S5kt

4) W5l A58t v F

W= v|5S & 50 mLe] FEAC uig uE 50
mLe] FA9 v2 e Y cHKim CS¥ Walker CE
1992). "=l HEE rheometer(Compac-100II, Sun
Scientific Co., Japan)& ©] &35l FAlojz ¥ixe] AE
E &390y SHZxAE plunger diameter, 15 mm;
penetration depth, 15 mm; test type, viscosity test; test
speed, 60 mmy/sec; load cell, 2 kg <] At}

5) H5e] pH
HF=9] pHE pH meter(D-82326, Weinheim, Germany)
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Rheometer(Compac-1001I, Sun Scientific Co., Japan)Z
ol&3te] A, S, BHY, 2, FAZLE =
Falag. FPx[L
type, mastication test; penetration depth, 15 mm; test
speed 60 mmy/sec; load cell, 2kge] v}

plunger diameter, 15 mm; test

10) F54AA

AZGLT A 1085 HEGLez 7139 a4
A(1: very irregular - 7: very uniform), A 2 g9
M (1: very light - 7: very dark), ©3k(1: very weak - 7:
very strong), FE=&-2 FE(l: very fir - 7: very soft),
&3 AZ1: very dry - 7: very moist), AZE(L:
dislike very much - 7: like very much) §¢ §4& 7
A BHYeE Frhst=E AT
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NPARE SASEAZZI(version 120, SPSS
Institute Inc., Chicago, USA)Z A}&3le] BEAREA I
Duncan’s multiple range test® A& 7+ S-948 AF
sk th

m. Zu g na

1. 4720l 2ut M=

Bl O
A7 R AU RS SR 1265% £F 76.70%, =
ol A 9.46%, ZAY 1.03%, 3] 0.16%0] Ytk

gol 50%s gATToR GAY AEAAA
WEe) AE, WE, pHE 2459 Table 1] UEhAS
s =aE e-;—a agoz gAF 2EA

o AEY 50%
Aolze] w5 439 50%E oJLRESIITLE
HAS 2EAA Y W5 AW AR g2
LZAA | ZL WS viE] 14-Lev] B F2 H=
g Jehhglen, oARESIYIGS AHET w59
@57} 7b& &tk Kim CS$} Lee YS (1997)& o]&
DEZYIFE AHEE Aoz W&ol M w2 3
EE 2 AL 50% oARESYNT 8d9] HET}
o0 o &9 ]oH ¥7] Wl Sl ZHE
& ugd v HES L‘rEhH
o dgrt é% —E— F=E Y E2Kim R 5

1995), £ 1GE AT Sl AP AR HJ;—
of Wzl Y2 AEE Eole A2 9 899 A=
FARe A2 AAHY F F AAS] HESH L
g Aoz Aggt) uEg HEL Agul ALgS w
% 083, o 2TELYLFGS AT WHF 073, Z7/E

il

Table 1. Viscosity, specific gravity and pH of rice flour
sponge cake batters with oligosaccharide.

Sweetener
suY SU+IMO”  SU+FO”
Viscosity (dyne - cm™®)  222359.9°  365354.1°  318613.6°
Specific gravity 0.83° 0.73° 0.72°
pH 7.44° 7.49° 7.52°

** Different superscripts within a row indicate significantly
different at 5% level.

Y 100% sucrose;

Y 50% sucrose+50% isomaltooligosaccharide;

¥ 50% sucrose+50% fructooligosaccharide
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t}. Johnson IM 5(1989)2 dAA o)z A|ZF A] AE9]
50% olds AAZTEFFAHOZ A w5 H
5ol dolxtin stg o, Ohide 5(1994)°] <jstd
Ae9 50%%E coupling sugarZ thA|gt AEA Aoz
Hk59) H]Fo] Yolxltl Sahi SSF Alava JIM(2003)-&
~EAAZE WED 0 EAHE T FL
£S5, v FJE, w5 gudee 48 dev

a9 o, Kim CS9+ Walker CE(1992)& AEX]H

A HE] A= BEd EJHE 279 o o
F& 3 WEY AE7} 2545 w5 o B
7 EQ90T nusdn gy LUnge S
wEY AR e uE 2ad BAYE Aoz 4
ZtEth. $W WrE9) pHE 7.44-7.5202 oF drtalA
< YEhliflew, E813S AMES W59 pHE o
Z7o] Ble] Fgeu Aole 8 3ZA Fnh
(p<0.05). ¥59) pHE 2EXACl 2] 4 FEo] o
g Fol WFG Pt £24F oplnsind W
o] Z XPHr}h
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YERAATE F7] 42 dz2E 2ZAA I 1250
%, CIATEZIINZGE AL AEAA )T 11.87%,
ZFELYILZGS AL AEZXA A 11.67%8E &
Jugs ST —Exli‘ﬂﬂiv] 771 &4 AU}
H AEAA A FRIGFE giFFo] HlE 23
AFE AFESH Aol E=9kth Berglund PT$} Hertsgaard

Table 2. Baking losses and moisture contents of rice flour
sponge cake batters with oligosaccharide.
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[e)

R % é—%% %‘-9] #7499 2z B
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4. 2ZX|AH0|32| HIAIF 2} FO|X]5

2EAA ALY WAATN RIx$E 59
Table 3¢ YepRITh A&7 AL d2a 2EAA
ol HAHL 246 cm’g, AEFY 50%E o|ATE

=213 ZHELIYNGOR AT 2EXA oA
o] v AL 72 257 em’g, 2.60 em’jgo.2 LY
& AFGRE AERA 0] A9 HIAH| A o] Rl H3 &
o F FF &£H3F T F9F Aolrt ol
S8 AF AL Acl=Z7t T
Hlal 2 —% Yetl e 99 FRET standing
ZFo k2o HEst oW o Zd

& NNEE  ¢ESA7IH(Pong L
191), Wi o P48 71X FFHL ¥ w
S BHoE meEs £59 TS o uF9

’1‘:'157} S&5] EotoF 7|27t A EHOE o589

= 5 71%7F ¢H33dlEth(Handlemen AR
1961 S, Kim CS9} Walker CE 1992). Sahi SS9} Alava
IM(2003)el] 9JatH 2ERA0lA AZ Al FIAE H
7}slA ‘?_}%94 A= S7HE o] 7137 biE gHoes
e 58 533 V1EE HF 3179, Murano
PS<} Johnson IM(1998)2 +& u 7]X¥9 EoAgs=

Table 3. Specific loaf volumes and volume indices of rice
flour sponge cakes with oligosaccharides.

Sweetener Sweetener
su¥ SU+IMO”  SU+FO” SU”  SU+IMO” SU+FQ”
Baking loss (%) 12.50° 11.87° 11.67° Specific loaf volume (cm’/g) 2.46° 2.57° 2.60°
Moisture contents (%) 40.62° 41.85° 41.70° Volume index (cm) 5.10° 527 5.30°

" Different superscripts within a row indicate significantly
different at 5% level.

Y 100% Sucrose;

? 50% sucrose+50% isomaltooligosaccharide;

¥ 50% sucrose+50% fructooligosaccharide
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*" Different superscripts within a row indicate significantly
different at 5% level

D 100% sucrose;

2 50% sucrose+50% isomaltooligosaccharide;

¥ 50% sucrose+50% fructooligosaccharide

Stz 83 A #2338 A45.(2007)
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Aoz BUE FAANTT YT ek 2T
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5. AZX|FH0|39 M=

2EZAA A BH P U A= T BA=
Table 49} 2t W9 L 233 ARG &
ExAolzrt Agut A& dz2Fe H& wehen
o ATELIIGS AMRF 2EZXFA olATt M P2
LS JeErIgth agtd 2383138 AES LEAA
olzyt Muut AL iRzl Hlsl Eith wWEkA
23 0F LS AFEEF AEAAIAY W AEe tE
2o ¥ o oFL JJ HE2A4E W AE € T
AQTE 2ZAA A R MTEe HEY 50%E

galagoz dqAF 2FAAA/ dzTLdd H|H
LS gokon bghe ol Sl Agd] &5 T
A 2FAA oAt AZXHUTG
ZAAolaE B9 Aot opn| -7t
By ‘3—501] g3 HAHH Fo| FHF 2ENE &
o QS F=d FdFo] AP AFRo w
2 &z zZ ugo] AP HrhRaidle MAS Klein

gelntto] AAEAA) A A AL IF

A qAA A FHY M2 ¢ oFL W &
Uely on, Johnson JM 5(1989)2 IIFSF
S AHgF AEAAAY BN AR FEE

EA s @2R7E obvle-7hRd whgel
Folzta stdch Lin SD §(003)2 A9 25%,
50%% erythritol2 AT AJEA )= HEIF A
T ARgH AT {997 Holg uvEhiA 42 AL
erythritolo] A 8o} g AFgAo] Fo} opr|x-7tE
d uhgg oy obreAtd whgatA XV Wi
olgtx stych. ZHEZE LGS Agd vs) AAE

2 2

sht opple-stRd WHEE A doW(Kim JR T
1995), B9F]) olARELHNNFH ZFELIHINT
o uaAg Agd) vid 4A oprlw-stud ws

of Fajste] wME £E2 2L IPH LT

g 2EAAIDA Az MY LA e o
AFT AY HeAe WH, YRe o o3 A
o WA 8 Aen A7,

6. AEXH0|ZL] ==&

AEAFAolae] ZAZS =75t Table 59| ek
Ytk 2823E AHES 2EXA oA YT AL
23 2FE 2EAAol=] ws] ZAigo] IEgith
Kim CS$} Walker CE(1992)= A g9 50%5 YLER

BP 1983, Chun YH % 1986). Coleman PE$} Harbers o= AT wmet Aolay Aaido] FolH=dl
CAZ(983)e] ol Age RAFSLEFAHOE U o)k grEZe=J} AolAe i FFE F/HIA
Table 4. Color values of rice flour sponge cakes with o %3 Aolart dEAARY] @l ITh
oligosaccharides 2EZAA )AL AL wFe] uF, 2EXAA
Swectener o MAHT BAYCER WEY v]F] wAY 2
suY SU+IMO” SU+FO” N
— AAo ze WARe] Fom W ALF W TEE
L 49.44° 40.54° 42.51°
. +14.50° +15.92° +17.14° Table 5. Textural properties of rice flour sponge cakes with
b +36.75 +35.92 +36.44 oligosaccharides
Crumb Sweetener
L 77.36" 76.03° 75.23° su” SU+IMO” SU+FO”
a - 411 - 3.42 - 322 Hardness(g - cm™) 453,03 317.95° 351.53°
b +27.02° +28.57° +28.78° Cohesiveness(%) 86.63 85.68 85.81
¢ Different superscripts within a row indicate significantly Springiness(%) 80.92 80.61 81.96
different at 5% level. Chewiness(g) 116.34° 93.12° 102.45°
lightness ; Brittleness(kg) 9.53" 7.95° 7.36°

" redness(+)/greeness(-) ;

o yellowness(+)/blueness(-).

Y 100% sucrose;

2 50% sucrose+50% isomaltooligosaccharide;

» 50% sucrose+50% fructooligosaccharide.

FF e #3t5A] A23d A 42(2007)

< Different superscripts within a row indicate significantly
different at 5% level.

Y 100% sucrose;

9 50% sucrose+50% isomaltooligosaccharide;

¥ 50% sucrose+50% fructooligosaccharide
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9} Alava M 2003). ujglx 2 2GE ARE AEX]
Aolazt dxge] Hle] ¥ ARG E B A
gage AHEY 2EAA A dEF v w=
o] H|Fo] Ui FEAFH HAH] EY] WEoR
Bado FAZ3EH 4942 281dE AT &

A A7 hEFEG dgtor, R4 &2y
—8— AR bl §9H AolE Belz] gistrt

7 EXA0l39| BsX 5N
x];ﬂo]z.q ‘—‘Zﬂ] EXNES ZAESIY Table 69
ZEAA N2 IFS

L]—E}LH Fig= olaBEEY LG
= AHESE AEAA 0| AV}F dRFE AEAA A H
o #dstgoen, =ZdELNYGE AFRF AEA
Aolaes HE2TH 7139 FIAAAM F97F o=

#o]x gkeh Pong L 5(1991)—0— o] =87 A7
ol=28 71F #dgl ¥ otame, By, &
YUiEZ o= ;ugg_ 2 i%}%g AHERE A 0]
37 A& AMES HA oA vl © #Yd V)

TZ2E ARG ET ZHe] N LY
ALERE AZAA 0] AT} tRFe vls] o JPem
o A SAFE AFESG 2EA AT} ERFE
of Hlsf o XA FrrsEdoy {93 o= A
tH(p<0.05). Lin SD¢} Lin SN(2001)-& Hu-2 A}&3F
Aozl Z Aeidst dZolgtn sgoed,
Koepsel KMJ—]- Hosney RC(1980)2 I AFL&FFAH S
ARERE Alojze] AW AHAFSFEEAY Fo g

Table 6. Sensory properties of rice flour sponge cakes with
oligosaccharide

Sweetener
suY SU+IMO? SU+FQ”
Cell uniformity 3.71° 4.86" 3.83°
Crust color 5.49° 6.35" 6.75°
Crumb color 3.71 4.09 429
Sweetness 4.83° 321° 3.54°
Softness 332" 475" 479"
Moistness 3.86° 5.14° 5.05°
Acceptability 3.29° 5.54° 4.36°

** Different superscripts within a row indicate significantly
different at 5% level. Each panel marked a response on a
7-point rating,

Y 100% sucrose;

? 50% sucrose+50% isomaltooligosaccharide;

¥ 50% sucrose+50% fructooligosaccharide

Fol % olmmstud W dRojgtm shlch
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sttt 2EX A o]z 7]:"—94 448 & Adsd b2
Hed 5L £81TS AES F EFY Aoz
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