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Texture and descriptive sensory characteristics of a Korean rice cake (Karedduk) with added mixtures of fruc—
tooligosaccharide (95%) and emulsifier, Sodium Stearoyl Lactylate-90 (SSL-90), were investigated after 2 and
24 hr of storage at 5°C. A central composite design was used for the arrangement of treatment. Different levels
of fructooligosaccharide (95%), 0, 3, 6, 9, and 12%, were added to dry rice flour. Also, different levels of emulsi-
fier, 0, 0.3, 0.6, 0.9, and 1.2%, were added to the same dry rice flour. The texture properties analysis using a
Texture Analyzer revealed that the chewiness, gumminess, and hardness were significantly different. The effect
of retarding retrogradation of Korean rice cakes (Karedduk) with added mixtures of fructooligosaccharide (95%)
and SSL-90 showed an increasing trend as the amount of fructooligosaccharide (95%) increased. Overall, the
instrumental texture properties were highly correlated with the sensory characteristics. The results suggested that
Korean rice cakes (Karedduk) with the addition of a mixture of fructooligosaccharide (95%) and SSL-90 can
be made from the mixture of 9% fructooligosaccharide (95%) and 0.9% SSL-90 in order to retard starch

retrogradation.

Key words: fructooligosaccharide (95%), emulsifier SSL-90, texture properties, sensory characteristics, retrogradation

M

rh

e @ 2UFe A By Yo, ol e B
Al 2 FAE S0 AmFe F7hs vEel 4 wd
el obse ojol|m Ith(). mebd el £uE F3)
Ho2 Z7A717] Astel BE o 8F UF, HAF ¥ F
AT 5 8 A3AF] 1Y BeHol v 1oy

Fo) £91E Adshe F8 29102 Aol Z3

A 71EA
of whe} AE BA7} ZojA= =3 d42-4)0] Loy &
7VeAEL Ax 2 45 Ao Ak Aot 5 ok

oAy 712 7t E- o5 A =3 A AFEG-
14)9ll 4] Baker$} Rayas—Duarte(6)+ glucose, sucrose, fruc—
tose 53 & 7184 42771, Wang® Jane(7)& mal-
tose, sucrose, maltodextrin 5°], Shin $(8)& & &=
xylitol, sorbitol, lactitol, maltitol 5°] A& =35
WAL, Farhat 592 H7He 3 S/ gl wet 2
FHEY =37 G A=Y FARTGE Fa3
T ATt Fasttta stk 1Ea £

=
KN
p=

>}£
o 2 de

of H 4 o

*Corresponding author. E-mail: hychung@gachon.ac.kr
Phone: 82-31-750-5970, Fax: 82-31-750-5974

(1D, EEZ2(12), AZA A 28 2(14) T2 & 7}
FAFE Ho] =55 AASATh 0|9 o] BE AFENA
Awo] gt oAl adAolgta ¢ AUt ERES &
7% @ EHE AMESIAoY T R OVJ = é} A}%é}crl
o =3} oA s AT Ave =
% b 7L A ol ﬂﬁ‘c‘v}# =3} A 1 1
3 =3} °*xﬂzﬂ 7H‘:'L TOo=E o]
Aste AFE A9 e 4
B ATE GR %él A7y “*4 Eiké‘%sﬂr =3 o
Al B3 AFA5160)9014 =3t JA a3} d= A= e
4 ZHELY1F95%)F F3HA SSL-90S FAFGA
Ao we} Bt 71Fo e ZBE LT 13(95%)L 0, 3,
6,9 EE 12% 52, F3k4 SSL-90< 0, 0.3, 06, 09 EE
1.2% s=2 TGt A= 95 5°C Y Bstd
A 2AIZEE 24413 BB VAR BaA 547 #5H
AL 54 AALE AAste] Adae] §e T "
1wttt 12l 7t g e 71418 g% Wi} #53
BA} B4 7lo] AnTAS

ox WA
et g n}{n

r& Mo o

rlo
l [o5

(

¢

_|



824 Ads - A

A ZFo A3l =3} A 7]& Ly & 4AH] 2RSSR Table 2. Experimental design of mixture conditions of a
Korean rice cake (Karedduk)

Experiment FO (95%) SSL-90
Number Code % Code %
PN =3 U= 1! 1 -1 3 -1 0.3
2 1 9 -1 0.3
3 -1 3 1 0.9
M= 4 1 9 1 0.9
2 AN e Az Ao ARE-gH A7EEE 200394 5 -2 0 0 0.6
A7) F30) (523 14%)2 342 A3 F roll mill 2 (2) 12 - 066
(Kyungchang machine, Kwangjoo, Gyeonggi, Korea)2 A} 8 0 6 2 1.2
gate] Fagel o8] Ao, AR (GRS 9 0 6 0 06

(95%), SSL-90: Sodium Stea-

)

38%) A|Z T AFE A7LR] ZF g Bx|o| XA W FO (95%): fructooligosaccharid
$(20°0) RSk Bl AR ZeEsamgos O Ve
& AFFAIY 2~ (Seoul, Korea), f3H4] SSL-902 <4143}

Table 3. Texture analyzer conditions for texture properties

(Seoul, Korea)ol| A L3}t of a Korean rice cake (Karedduk)
] Parameter Operating condition
we
7t o] M= Test type TPA
7t e A zE 27300 g)ol] et 7 e 43% Measuring type Two bite compression test
2 Z2ASY A= J)F o2 TS 19H95%)S 0 Distance f.ormat 25% strain
) i ’ Plunger diameter 12.5 mm
3,6,9 v 12% w52 H7Fstar, f3k4] SSL-902 0, 0.3, Test speed 1.7 mm/sec
06, 09 === 12% =2 &3 Hrlste] @714 71(S02- Pre-test speed 5.0 mm/sec
Post-test speed 10.0 mm/sec
6166, Shanghai SEB Electric Appliances Co., Shanghai, Sample size (diameterxheight) 125%15 mm

China)°ll 4087+ A3+ & =& 7](DC-502, Donga in-
= = o _
dustry, Seoul, Korea)& ©]-8-3l A& 1.25 cmZ A X33 15 mm Z7]1E A& & Texture Analyzer(model TA-XT?2,
P A Ex BA o we 1
o HlAf o} A BAF S 2 232 HS 0 am 2o Stable Micro System Ltd., Surrey, England)& ©]-& 3}
S NeN 15 =) 0, )=
2 A xT f/}u Zejo g ol DEste 5°C W Bast Bourne(18)¢]] 93] 714® Woz 28 24 A7} &
A A U2A 54 AT(5)9 2e 2A0R BASHATH Table

3). TPA(texture profile analysis) ¥ 2 Z two bite com-

A A=
TS ELE 713(95%)7 G3HA] SSL-909] &3z pression®l J3} 33] WHE(53] Z4/4F), T 153] 43t
AREEE A3 AEH S two factor composite designol] -45& a2 €Y (springiness), &3 43 (cohesiveness), X ¥
413 A & ¥ (central composite design)ell whe} 43 A "8 (chewiness), 7178 (gumminess), 24 (adhesiveness) 3
AZ 3+ATH17). Table 13} 2o H7129] Bt} Lol = 74 & (hardness) #= T3
23 W42 2R ES T 1H(95%)(x)F F3HA SSL-90(y) DE=R QA EA
ofe) aolow HAsgon 7 9959 Hy}l L3S -2 7}311;149] BoH 242 2k 9ete] Al E A
-1, 0, 1, 29] 59AIZ F5slete] FATAAA Yl whet A} Hr e MEE A BARA 9 (19)S /\}ﬁo}gil:]-
97rez A5t APS HAAISIHAIL(Table 2), 1 AT BAEA ¥ go T AFAo 53], w3 3084 25Uk
Ak FA7hER HlI BRI FHSGon, FUINZ FU 2 RIFS Delse] 224,
T|IAHA HAK EN AE B Pl e B, AR HFS G5t Axd ¢
JbEe 5°C WA BastEA ALgsgon, R 2A7 < AAste] Be 549 ofv] B Aol tis) Folstid
OAZF @ U7 AT T =4 BA3e] AT W el o 2 AApel Fesk 1399 dde 4 T Cross 52009
A4S 2T 9o masdok B AExEol=125x  SHA S AR AdSelger w54, A, $34
b (sweetness), 229H(bitterness) 2 H-2/0}2 YH(astrin-
Table 1. Levels of addition based on central composite design gency) 5= HIIEIA T I AAE E AAH G el
Variable Symbol Coded-variables £ A7) £7]d) 23 ZetAE dL de & gluto]o) 2H
= 1 0 1 o] 2 E A9 Aol 34 AEE T Woll AN sk
s X0 s on 1e AHARS 87101E USRE olEdlel 23E £4E 719

SSL-90 (%) y 0 03 06 09 12 4 c
P Xe=Ne) i 0l 9o &

FO (95%): fructooligosaccharide (95%), SSL-90: Sodium Stea- Ao, Bt A de B2

royl Lactylate-90. London, UK)E 534171 &3}

T A== F47](Doulton”,
W=
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AZHol| w} Br1E 7Foz BT 1H95%)L 0,
3,6, 9 12% T2 HA7Fsla 7344 SSL-902 0, 0.3,
06,09 == 12% =2 &3 AF&3AHTable 13} 2).
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Table 4. Texture properties of a Korean rice cake (Karedduk) with mixture of fructooligosaccharide (95%) and SSL-90 after

2 hr of storage at 5°C

Samples

12
Texture properties

FO (95%) (%) SSL-90 (%) Springiness Cohesiveness Chewiness” Gumminess”™  Adhesiveness  Hardness™
0 0 0.92 0.77 471.34° 507.09" -86.91 645.75™
3 0.3 091 0.76 508.48"™ 554.07" ~70.84 679.22"
9 0.3 0.90 0.77 358.77" 396.63" -133.74 495.89°
3 0.9 0.89 0.69 411,19 456.99 -90.38 649.09™
9 0.9 0.87 0.71 331.24° 375.11° -67.91 520.84°
0 0.6 0.90 0.74 683.29° 740.01° -51.99 943.88"
12 0.6 0.90 0.75 416.66™ 450.29" -64.62 582.03
6 0 0.89 0.78 377.29° 408.78" -101.62 49356°
6 1.2 0.90 0.71 489.34% 534.73™ -54.80 73859
6 0.6 0.91 0.76 443.10™ 482.72° -78.90 613.32™

‘”Mean of three replications with five repeated measurements per replication.
Values with different superscripts within the same column are significantly different (p<0.05).

“Significant at p<0.05, “Significant at p<0.01,

Significant at p<0.001.

FO (95%): fructooligosaccharide (95%), SSL-90: Sodium Stearoyl Lactylate-90.
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Table 5. Texture properties of a Korean rice cake (Karedduk) with mixture of fructooligosaccharide (95%) and SSL-90 after

24 hr of storage at 5°C

Samples

L 12
Texture properties” )

FO (95%) (%) SSL-90(%)  Springiness Cohesiveness  Chewiness™  Gumminess™  Adhesiveness  Hardness™
0 0 0.94 0.89 10774° 11192° -2.78 11271°
3 0.3 0.95 0.81 6453° 6416 1.98 7742°
9 0.3 0.95 0.75 5522 5848™ -6.72 7123
3 0.9 0.94 0.74 2186" 23431 -13.38 3177
9 0.9 0.96 0.74 2013° 2052" -22.48 2700"
0 0.6 0.95 0.74 3780° 3956 -11.94 5293
12 0.6 0.96 0.74 3567 3697 -18.53 4613
6 0 0.94 0.74 6711° 7025° -2.66 8239"
6 1.2 0.94 0.73 22347 2367" -7.29 32027
6 0.6 0.97 0.72 4308™ 4467 7.28 5881

"Mean of three replications with five repeated measurements per replication.
PValues with different superscripts within the same column are significantly different (p<0.05). “Significant at p<0.001.
FO (95%): fructooligosaccharide (95%), SSL-90: Sodium Stearoyl Lactylate-90.
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Table 6. Sensory descriptive analysis of a Korean rice cake (Karedduk) with mixture of fructooligosaccharide (95%) and SSL-90

after 2 hr of storage at 5°C

Samples Attributes"”

FO (95%) (%) SSL-90 (%) Adhesiveness” Hardness™  Cohesiveness Sweetness™ " Bitterness™  Astringency”
0 0 6.12° 7.04 6.70 2.37 1.55> 1.95®
3 0.3 743" 5.04° 6.86 2.20" 1.55™¢ 2.19%
9 0.3 7.60° 4.44" 7.74 4.84™ 1.08% 1.62%
3 0.9 7.87% 2.28° 6.92 1.95 263" 2.87°
9 0.9 7.49% 2.80% 6.75 3.37%¢ 1.95% 2.32%
0 0.6 7.79% 3.11%% 7.27 1.92¢ 2.12%¢ 2.92°
12 0.6 9.05% 3.26%%¢ 8.40 5.38¢ 1.46>4 233"
6 0 8.12% 527" 8.86 4.02" 0.94¢ 1.27
6 1.2 8.30% 2.70° 741 3.14% 2.41™ 3.11°
6 0.6 8.01™ 4.14™ 7.89 341 1.31% 1.95"

})Mean of three replications with 13 panels measurements; O=none, 15=extremely.
YValues with different superscripts within the same column are significantly different (p<0.05).

“Significant at p<0.05, “Significant at p<0.001.

FO (95%): fructooligosaccharide (95%), SSL-90: Sodium Stearoyl Lactylate-90.

Table 7. Sensory descriptive analysis of a Korean rice cake (Karedduk) with mixture of fructooligosaccharide (95%) and SSL-90

after 24 hr of storage at 5°C

Samples Attributes”?

FO (95%) (%) SSL-90 (%)  Adhesiveness™ Hardness™ Cohesiveness™ Sweetness™  Bitterness™  Astringency”™
0 0 1.82° 11.00° 2.37° 1.96° 1,78 2.09%
3 0.3 2,620 10.117* 2.65™ 2.31° 2.18% 251%
9 0.3 2.74°% 9.11™ 3.23%¢ 3.77% 1.66%° 2.39%
3 09 497 6.32° 474 2.21° 2.35% 353"
9 0.9 449" 6.94° 4117 3.71%® 1.67%" 2537
0 0.6 3.60™ 7.24° 3.247 1.74° 2.43° 353"

12 0.6 3.95% 7.66% 3.85" 4.66" 1.33% 2.30™
6 0 2.19% 10.46™ 2.60™ 2.96"™ 0.94° 1.70P
6 12 4.86 6.18° 4.36™ 2.74" 217" 3.20°
6 0.6 3.31%% 8.80% 3.39%¢ 2.86™ 1.47% 2.04%

D - - . _
“Mean of three replications with 13 panels measurements; O=none, 15=extremely.
PValues with different superscripts within the same column are significantly different (p<0.05). “Significant at p<0.001.
FO (95%): fructooligosaccharide (95%), SSL-90: Sodium Stearoyl Lactylate-90.
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Table 8. Correlation coefficients (r) between texture properties and sensory attributes of a Korean rice cake (Karedduk)

Texture properties”

Sensory attributes

Springiness Cohesiveness Chewiness Gumminess Adhesiveness Hardness
Adhesiveness -052 -0.33 -0.89™" -0.90™" 0.84™ -0.93™
Hardness 0.46 0.52" 0.88" 0.89" -0.72" 0917
Cohesiveness -0.52" -0.22 -0.86™" -0.86™" 0.88" -0.917
Sweetness 0.02 0.06 -0.26 -0.27 0.32 -0.27
Bitterness -0.16 -0.69"" -0.05 -0.04 -0.24 -0.02
Astringency 0.12 -0.61" -0.06 -0.05 -0.39 0.00

UBased on n=18.

“Significant at p<0.05, “Significant at p<0.01, “Significant at p<0.001.
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