Korean Journal of Food Preservation Vol. 10. No. 4, pp.506~511 (2003) 2 A E A A5 E 83 R

2ol d=jet 3i0f nlxls &7l

2 %ol

Adst 4E7 g

Effect of Saccharides on the Gelation and Retrogradation of Starch

Kyeong Yee Kim
Department of Food Science and Technology, Seoil College, Seoul 131-702, Korea

Abstract

DSC was used to investigate the thermal mechanism of acorn and corn starch with or without saccharides on gelation and
retrogradation. When the samples were starch-saccharide-water system (s-s-w), from measuring of gelation enthalpy and
temperatures of initial gelation, peak and conclusion(To, Ty, T), those of s-s-w system were higher than those of starch-water
system (s-w). The retrogradation enthalpy of acorn starch and corn starch was straightly increasing by DSC measurement as
storage times. This increase meant slowly becoming recrystallization of amylopectin. In retrogradation process, the
starch-saccharide-water system‘s enthalpy was also increased. After 7 days went, the value of the enthalpy was steady.
Saccharides were retarding retrogradation because of stopping the recrystallization of amylopectin. Especially in using fructose
and maltose, the retrogradation effect of maltose was well. These elements took effect the number of juntion zone, one of
equatorial OH and dynamic hydration number. As these three elements were increasing, a starch-gel-system was stabilizing.
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Fig. 1. Schematic representation of phase transition phenomena
of a granular starch.

D — gelatinized “swollen”™ granule

[Hm — amylose matrix gel

Fig. 2. Schematic model of a starch gel.
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Table 1. Thermal characteristics of acorn and corn starch
by DSC (first run) (starch : water = 1 : 2)

Thermal characteristics

sample

L T,(0 T(C A g
acorn starch 6245 69.03 80.09 8.88
com starch 65.76 70.56 79.99 1075
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Fig. 3. DSC thermogram of acorn and corn starch with
saccharides(first run).

Table 2. Thermal characteristics of acorn and corn starch
with saccharides by DSC (first run)
(starch : water = 1 : 2, starch : saccharide = § : 1)

Thermal characteristics

sample - - 5
P T(C) T(C) T{C) AHUf)
acom+fructose 6448 72.96 85.34 9.02
acorn+maltose 63.84 69.89 83.00 9.58
com + fructose  69.94 74.96 83.37 10.87
corn + maltose  68.63 73.09 82.06 11.47
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Fig. 4. DSC thermogram of acorn starch as storage times
at 4T (second run).
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Fig. 5. DSC thermogram of corn starch as storage times at
4T (second run).

Table 3. The reheating enthalpy, Ty, T, and T. changes of
acorn and corn starch as storage times at 4C (second run)

Storage Thermal characteristics
Sample
time(days) T(T) TH(C) T«C) AH Ufg)

1 43.46 54.30 63.00 1.71
Acom 3 44.90 55.63 63.94 3.65
starch 5 43.50 55.96 64.13 5.02

7 41.05 55.99 64.50 5.60

14 40.42 56.02 64.38 6.29

1 41.26 52.10 62.33 1.74
Com 3 4121 50.96 6523 4.46
starch 5 4149 53.76 66.15 532

7 40.75 52.23 66.15 6.84

14 40.44 51.89 68.04 7.82
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Table 4. The reheating enthalpy, To, T, and T. changes of
acorn starch with saccharides as storage times (second rum)

Storage Thermal characteristics
time(days) To(C) TAC) T«C) AHUA)

1 4151 5200 6301 2.83
3 4155 5290 64.10 443
Acom+fructose 5 4294 5322 6494 489
7 4339 5363 6504 554
14 4364 5336 67.11 5.68

Sample

1 4226 5216 6545 266
3 4306 5247 6572 361
Acorn+maltose 5 4309 5263 6629 436
7 4386 5270 6724 439
14 4394 5311 6797 448

Table 5. The reheating enthalpy Ty, T, and T. changes of
corn starch with saccharides as storage times (second run)

Thermal characteristics

Storage

Sample .

Pe time@ay) 1) T(C) T(C) MHUR)
1 42.32 52.90 63.05 273
3 41.49 52.97 64.88 4725

Com+fructose 5 41.36 5322 64.94 489
7 40.07 53.25 6741 575
14 40.05 53.60 6751 5.81
1 42.00 53.23 67.00 1.88
3 41.88 53.83 67.88 3.75

Com-+maltose 5 4127 53.90 68.69 442
7 41.66 53.95 69.01 545
14 4197 53.96 6941 5.52

Enthalpy (J/ @)
FS

O acom + fructose (5:1)
—~— acorn + maltosa (5:1)

1 T T L T T T

0 2 4 8 8 10 12 14 18
Storage time (Days)

Fig. 6. The reheating enthalpy changes of acorn starch with
or without saccharides as storage times at 4°C (second run).
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G 0+ com +fructose (5:1)
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1 ¥ T L T T 4 T
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Storage time (Days)

Fig. 7. The reheating enthaphy change of corn starch with
or without saccharides as storage times at 4C (second rum).
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Table 6. The retrogradation ratio of acorn and corn starch
with or without saccharides

Retrogradation Retrogradation
Sample ratio Sample ratio
(AH; / AH)) (AH; / AH})
Acom starch 0.7083 com starch 0.7274
Acorn+fructose 0.6396 com+fructose 0.5405
Acom+maltose 0.5045 com+maltose 0.5135

Retrogradation ratio (4H, / 4H,)

1 2 3

1. starch 2. starch + fructose 3. starch + maltose

Fig. 8. The retrogradation ratio of acorn and corn starch
with or without saccharides.
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