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Abstract

Retrogradation of ‘non-waxy rice (NWR) and waxy rice (WR) cakes (45% moisture) stored at 5°C, 25°C
and -20°C was studied by differential scanning calorimetry (DSC) and enzymatic (B-amylase-pullulanase)
method. With DSC, endotherms did not appear with rice cakes stored at room (25°C) and deep freezing
(-20°C) temperatures but did with samples stored at low temperature (5°C), showing accelerated retrogradation
by low temperature. Onset temperature (T,) and peak temperature (T,) did not change under 14 days at 5°C
but enthalpy values (AH) increased rapidly within one day and increased steadily until 5th day of storage,
then equilibrated. Higher AH were obtained with WR cakes than NWR cakes. It was suggested that more
amylopectin recrystallization occured with WR than NWR. Degrees of gelatinization of rice cakes determined
by enzymatic method increased in the following order: 5°C < 25°C <-20°C. In contrast with DSC results, de-
grees of gelatinization of NWR cakes, were relatively lower than that of WR cakes. However, increased re-
trogradation extents (melting enthalpies) caused reduced enzyme susceptibilities to B-amylase-pullulanase sys-
tem, among NWR or WR cakes stored at 5°C. The degrees of retrogradation of rice cakes stored at 5°C were
higher than those stored at 25°C and -20°C without regard to the kind of rice. The higher sensitivity of the en-
zymatic method was obtained than that of DSC method when the degrees of retrogradation of rice cakes were
determined during storage under this experiment conditions.
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(1) Differential Scanning Calorimetry(DSC)
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Table 1. Proximate composition and amylose contents
of non-waxy and waxy rices

s

o

Parameter (%) Non-waxy rice Waxy rice
Moisture 12.9 12.9
Crude protein 711 725
Crude fat 0.61 1.10
Amylose 19.6 6.5
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Fig. 1. Hydration characteristics of non-waxy and
waxy rices during steeping at 25°C and 40°C.
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Table 2. DSC properties of retrograded rice cakes stored at 5°C

Storage Non-waxy rice Waxy rice
period
(day) T.” ('C) T,” (°C) Ah (I/g) T, (°C) T, (O AH (V/g)
0 _3 — _ _ _ —
1 342 42.0 3.54+0.04 36.0 43.0 3.924+0.53
2 35.0 42.8 3.92+0.13 36.5 439 4.87+0.43
3 35.1 46.7 4.37+0.20 35.8 43.0 4.97+0.60
5 345 421 4.76+0.12 354 42.8 5.43+0.28
7 353 42.4 4.74+0.11 355 427 5.4710.39
14 36.1 43.3 4.73+0.29 353 42.7 5.38+0.46
UT,: onset temperature.
>T,: peak temperature.
9 —: peaks were not detected.
-189- g=rze) )R] A 129 A 2 3(1996)
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Table 3. Degree of gelatinization of retrograded non-waxy and waxy rice cakes during storage measured by en-

zymatic method

Storage Non-waxy rice Waxy rice
Temperature Period D.G" D.R? D.G DR
§9) (day) (%) (%) (%) (%)
0 90.0+2.8 10.0 95.2+2.2 4.8
25 5 (hrs) 824415 17.6 943+1.7 5.7
24 (hrs) 78.842.5 212 93.5+£2.0 6.5
1 73.6+3.4 26.4 85.0+3.0 15.0
2 62.01+5.6 38.0 76.1+2.5 239
5 3 58.3+4.3 41.7 75.7+3.8 243
5 56.6x5.4 43.4 743+5.5 25.7
7 55.3+6.1 44.7 73.5+43 26.5
14 56.1+3.9 439 74.0+3.4 26.0
1 85.5+2.5 14.5 942423 5.8
3 849+19 15.1 92.8+1.8 72
-20 7 82.7+3.6 17.3 91.7+2.4 83
14 834+23 16.6 90.1+£1.5 9.9
21 82.9+4.5 17.1 91.5+£3.1 8.5
YD.G: Degree of gelatinization.
PD.R: Degree of retrogradation=100 - degree of gelatinization.
»Mean+SD, n=4.
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100°C o] oll4] H]7hedRo|e}. 2Bz opnz o 201 S
o 2Jgt A% ¥-2-& DSC thermogram’del FA= A
Aoz vehz] 23 A adR FRHQ F2 8 8o
olgle Aoz &3t webd DSCAHER Qlold  § S —
£ xsjel U opdzess qge HEA x F [ N\
=1
kst Azt 5 60} —~
He] w}YEE HHY(BAP methode] ojap 3 e
of 243 ATE Table 33 ok AgeEd 2 e o 0T
s g 2 a 2% A2 1ol B> AL > 3 w0l B tonWaxy Rice
a ax ice
Wge] oz wel Y=L F PFLEGON ’
A s} Ay} e D S ek ] A 94 0
lset Age dehls Aoz AgeE W9 o I
65°Coll AALE7} FE+E e3ETE S8 0 1 2 3 5 714

o, WA Ae] A5 AR 297K w37t FA3)
alofuz 7 o Fi= e Urehdeh(Fig. 2). ol
e g acold AASHE ) 122l A 7Fe]
F23) wstolal e QAT s Ashadch
EAAA £ S3o] WARANZ DA Alolo] £
Asho] W Azke] SaAFE Halsts] AEel A
2aA7Ye] A 2 ws} Aale] ThE ALkl
A} 5o B dofils RS2 BehETh Table 30 v}
ehd ule} o] o] Easshislel) Uig st
w7} e s3ER BE AL EA
Uepde), = ol 2 0 gako] LT Fiol o)

FFze|FetsR] A 123 A 2 5(1996)

Storage Time (Day)

Fig. 2. Changes in the degree of gelatinization of re-
trograded non-waxy and waxy rice cakes during
storage at 5°C measured by enzymatic method.
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