[AAES ¥, Vol. 12, No. 1, pp. 11 - 17, Mar. 2011

OOO B&ER#RX OO

A=V 2A4—F )/ _FHREETENLT 7 A D
KA E M & S SAL

RREME, WD % Ak @
ORI A

Water Sorption of Corn Starch/Disaccharide Amorphous Mixtures
and Crystallization of Disaccharides

Mayumi ANZAI, Manabu WATANABE, and Toru SUZUKI '

Department of Food Science and Technology, Tokyo University of Marine Science of Technology,
4-5-7 Konan, Minato—ku, Tokyo, 108-8477, Japan

The effect of the water sorption for the crystallization of disaccharides in corn starch-disaccharide
amorphous mixtures was investigated. The water sorption isotherms at 25C of freeze-dried
amorphous corn starch with and without the addition of disaccharide (sucrose, lactose, and trehalose)
were measured by a conventional descicator method, and analysed according to a dual mode sorption
model. The crystallization of disaccharide was evaluated by using the X-ray diffractometry. Glass
transition temperature (7,) was determined by using differential scanning calorimetry (DSC). The
water sorption ability of corn starch—disaccharides amorphous mixtures were lower than amorphous
corn starch without disaccharide at below a,,=0.35. Especially, the water sorption ability of the
mixture with sucrose was the lowest. However, at a high a,, region (a,>0.75), the water sorption
ability of the mixture with sucrose alternated the highest. The result by the X-ray diffractometry
elucidated that the crystallization of lactose and trehalose in the mixtures occurred at a,=0.75 but
the sucrose did not. That is, it is harder of sucrose to crystallize in the mixture even at high a.
These results implied that the interaction inter the sucrose, starch molecules and water molecules is

different from other disaccharides.
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Fig.1 Schematic of semi-micro descicator.
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Fig. 2 Water sorption isotherms at 25°C of amorphous corn

starch, amorphous corn starch-disaccharide mixtures. <:
Corn starch, [J: Corn starch: Sucrose, A: Corn starch:
Lactose, O: Corn starch: Trehalose
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Fig.3 An example of plot according to eq. 2 for amorphous
Corn starch: Trehalose.
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Table 1 Change of parameters in the dual mode sorption model equation, eq. 2, for amorphous corn

starch, amorphous corn starch-disaccharide mixtures (sucrose, lactose, and trehalose).

Corn starch:

Corn starch

Corn starch: Corn starch:

Sucrose Lactose Trehalose
Cy (g/9) 114 4.1 7.6 10.8
b () 7.6 11.7 7.1 3.3
kq (g/2) 1.0 1.0 1.0 1.0
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Fig. 4 a: X-ray diffraction patterns of amorphous corn starch, amorphous corn starch-disaccharide

mixtures (sucrose, lactose, and trehalose) under a,,=0.11, b: @,=0.33, and c: a,,=0.75.
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Table 2 T, (C) for amorphous corn starch, amorphous corn starch-disaccharide mixtures

(sucrose, lactose, and trehalose) under @,,=0.11, a,=0.33, and a,,=0.75.

Corn starch:

Corn starch

Corn starch: Corn starch:

Sucrose Lactose Trehalose
ay () T, (C)
0.11 137 41 79 77
0.33 124 24 48 46
0.75 102 -4 15 5
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