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Supression Functions of Retrogradation in Korean Rice Cake
(Garaeduk) by Various Surfactants

An-Chul Shin' and Jae-Chul Song
College of Human Ecology, University of Ulsan, Ulsan 680-749, Korea

Abstract

This study was conducted to investigate supression functions of retrogradation in Korean rice cake by various
surfactants. Samples were manufactured by multifunctional extruder and wrapped with polyethylene wrap at
20°C for four days of storage. In the thermal characteristics studies on supression of retrogradation, the Korean
rice cake with various surfactants had lower onset temperature compared to the control. The Korean rice cake
with GLF (glycerin fatty acid ester) had the lowest onset temperature. In case of peak temperatures, they showed
a similar tendency to the onset temperature. All the Korean rice cakes added with various surfactants had low
melting enthalpy values compared to the control. In addition the Korean rice cake with GLF added had the
lowest melting enthalpy. Melting spreadabilities of the Korean rice cake added with GLF, SUF, SOF and PST
were higher values than that of the control. The n value of Avrami exponent was 0.90 in case of the Korean rice
cake added with GLF and its retrogradation was slowly progressed compared to the other samples. The Korean
rice cake with GLF had the lowest rate constants of retrogradation. The recrystallinity of the Korean rice cake
with GLF was relatively lower than that of the control. The rate constant of retrogradation showed the lowest
value in case of GLF. All the Korean rice cakes added with surfactants were in good compared to the control
in sensory characteristics. GLF exhibited the best effect in sensory characteristics during storage. In conclusion
surfactant showed suppression effect of retrogradation in Korean rice cake, and GLF was best effective.
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B g3 A& = due (ol nldA, 5
A4S A}-8-81 9 AL surfactantsE = 2 4] surfactants
Zoll A AEAL/EZ AME 7F5- ionic groupsl succinyl
monoglycerides(SMG)$} nonionic group?! sorbitan fatty
acid ester(SOF), sucrose fatty acid ester(SUF), glycerin
fatty acid ester(GLF), polysorbate T-80(PST) 5& 443}
¢ t}(Iishin Chemical Co., Korea). Surfactants®] HLB3t2
1274 £ 2 monoglycerided & A& 5lo] A}-£-3}4]c}. ofw] A
¥ A3 surfactants® 7S SMGE 0.09%, SOF, SUF+
74z} 0.12%, GLF, PST+ 2447 0.11% A =2 3t& 2o} &
Ao A3t AL 2 Jeh} A A surfactants®] A7 2
gHekel e 0.1%2 Sd3ch H7pE S 275 ut
=% u F53H4 Egslsct
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Aol A3 HL HFo]HQl sl =& A= s vi( l
sl Holg} A3, 92 & 500 g(F3A A7LFo 7T
13.9%, 2l A 6.8%, 2 amylose 17.8%)% AF-2-2] & 2/‘]
2 AAF F 1A d ohg o] F roll grinder(SE 1100, 1,420
rpm, 1.5 HP, oA 7], )& o] 4-3le] R3] 271
F Zgk| 25%2] 25 (70°C, B71F F3n| 2 25%)9} 7+
surfactants S 0.1% #7}, 91, conditioning Al 713 auto-
claveg o] &3 57| 2 3087 $A8te] A H ) o &
at2 Al 8 7] (multifunctional extruder, S-o}At4d, &) & A}
43l | ME(15 cmX10 cm)-& A2E oS A2(20°C)
oA} oF 30& ZF WA st F&& IE ¥ Fel gy
(polyethylene wrap) o2 2%, A2} AAslHs Algz
AH-g-3Fsich.

dEd 5

"G EA L A xS e w7 (DSC, differential scanning cal-
orimeter, TA Insturments, Inc., Dupont DSC 2910 module,
USA)$) & A4 Q1 A] (microwave oven, MR-M253, LG A},
)5 o) 435t A AFAIE = A5 SFelv 2
Ao Wizt 5 Eejd Abd wsle} ExpeEe] uksoll A A
e 99 42 F F - B2 ehd enthalpy & A %A 2
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o] AT = Texture Analyser(Stable Micro Systems
Co. Ltd,, TA-XT2, England)& o] &3}ttt =& &AL
post-test speed: 10.0 mm/s, pre test speed: 10.0 mm/s, test
speed: 5.0 mm/s, force units: grams, strain: 5096, distance
format: strain, time: 0.01s, trigger force: 5 g 71 A] 33}
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‘Fig. 1. Effects of various surfactants on the DSC character~
'istics of a Korean rice cake after 4 days of storage.
‘SOF: sorbitan fatty acid ester, SUF: sucrose fatty acid ester, GLF:
‘glycerin fatty acid ester, SMG: succinyl monoglyceride, PST:
polysorbate T-80.
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Fig. 2. Effects of various surfactants on the DSC melting
characteristics of a Korean rice cake after 4 days of storage.
Group: See the legend of Fig. 1.
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Fig. 3. Effects of various surfactants on the DSC melting
enthalpy of a Korean rice cake after 4 days of storage.
Group: See the legend of Fig. 1.
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Fig. 4. Effects of various surfactants on the recrystallity
characteristics of a Korean rice cake after 4 days of storage.
Group: See the legend of Fig. 1.
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A7 FdT F2E sl S-S ovigt)

Surfactantse} & st&T #is}
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+ Fig. 63} Fig. 79| vtehv} lch. o] 235 2742 Avrami
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A& AR PP A, AR YA S0 E&3l= BHa
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Fig. 5. Melting charcteristics of a Korean rice cake with addi-
tion of various surfactants after 4 days of storage.
Group: See the legend of Fig. 1.
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Fig. 6. Plot Ln (E_-E.) vs time for the Korean rice cake for-
mulated with various hydrocolloids after 4 days of storage.
Group: See the legend of Fig. 1.
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Fig. 7. Plot Log [-Ln (E.~E.)/(EL-Eo)] vs log time for the
Korean rice cake formulated with various surfactants after

four days of storage.
Group: See the legend of Fig. 1.

Table 1. Avrami exponent, rate constant and time constant
of the Korean rice cake formulated with various surfactants
for 4 days of storage

Surfactants” Avrami Rate constant Time constant
exponent (n)  (k, days™) (1/k, days™
SOF 0.96 0.19 521
SUF 1.00 0.32 3.13
GLF 0.90 0.17 5.88
SMG 1.10 0.42 2.38
PST 091 0.38 2.63
Control 1.13 0.46 2.17

USee the legend of Fig. 1.
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Fig. 8. QDA scores of sensory characteristics of a Korean rice cake with various surfactants at 20°C after 4 days of storage.
@: SOF, O: SUF, m: GLF, =: SMG, a: PST, A: Control. Group: See the legend of Fig. 1.

Table 2. The Hunter's color values of a Korean rice cake with various surfactants at 20°C after 4 days of storage

D
Color values

) Storage L a b
time (dj)Y) o . Rate of 0 Rate of 0 Rate of
Surfactants change (%) change (%) change (%)

5.23+0.01° 6.03£0.01° 15.3
1.761£0.05° 56310155  219.8
1.87+£0.06° 461+0.06° 1465

12.41£0.15° 16.07+0.15° 295
24470065 1697+003°  -30.6
20.40+0.05° 17.70+006°  -13.2

SOF 76.76+0.01° 70.00+0.02°  -88
SUF 7477+003° 7187+002° -39
GLF 73.70+0.12° 73.06+0.03°  -0.87
SMG 76.43+£001° 733110120 -4l 22.4310.01° 1813+0.12° -192 270+0.05% 3.87+0.05° 433
PST 754210155 7443+015°  -13 19.83+0.05° 12.03+001*> -39.3 244005 620+0.157  154.1

™alues are mean* standard deviations of three replications and different letters in same column indicates significantly difference
at p<0.05 by Duncan’s multiple range test.
PSee the legend of Fig. 1.
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