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Abstract

Physicochemical properties of the native chestnut starch(NCS) and hydroxypropylated chestnut starch(HCS) with
propylene oxide were investigated. The water binding capacity and blue value of chestnut starch were increased
by hydroxypropylation. With increasing temperature, the swelling power and solubility were increased and those
of HCS were higher. The light transmittance of HCS was higher than it of NCS. Endotherm characteristics
were studied with DSC showed that temperatures of initial gelatinization of NCS and HCS were 64.44°C and
62.80°C, respectively. The temperature of initial gelatinization and enthalpies gelatinization in chestnut starch
were decreased by hydroxypropylation. And the viscosity of HCS was higher than that of NCS.
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Table 1. Color of native and hydroxypropylated ches-
tnut starches

Samples L a b AE
NCSP 95.71% -0.23 +4.13 95.80
HCS? 95.44 ~0.28 +3.74 95.51

UNCS : native chestnut starch, “HCS : hydroxypropylated
chestnut starch, *'Values are means of 3 replications.
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Fig. 1. Swelling power of native and hydroxypropylated
chestnut starches.

@-@ : native chestnut starch(NCS), ll-IR : hydroxy-propy-
lated chestnut starch(HCS).



1002 HFAEAREFA] A3 M4 (1999

7} e AL ge =99 Ao F2 amylose?|
gHagol woks AE vjgiet HA AP FeMe 3
A AR A7) 7Hg & AoE BusY glEd®
ol amylose Ffe] Fr7] Hohs vhE HEel vls)
A4} gHage] Heol, amylosest Aol B3HAE YA}
of geE9ole) AL ol ARE Y
A7) A AR Bk

Hel ¥ BT
14 ¢
12 ¢
=107
Z 8
B 4l
5
) S

45 50 55 60 65 70 75 8 85 D0
Temperature(TC)
Fig, 2. Solubility of native and hydroxypropylated chest-
nut starches.

@-@ : native chestnut starch(NCS), I -M : hydroxy-pro-
pylated chestut starch(HCS).
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Fig. 3. Light transmittance of 0.2% chestnut starch sus-

pensions at 625 nm.

@-@ : native chestnut starch(NCS), Ill-l : hydroxy-propy-

lated chestnut starch(HCS).
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Tabl 2. Physicochemical properties of native and
hydroxypropylated chestnut starches

Physicochemical properties NCSs? HCS?
Water binding capacity(%) 233.80% 244.50
Blue value 0.53 0.47
Amylose contents(%) 42.44 34.70

UNCS : native chestnut starch, PHCS : hydroxypropylated
chestnut starch, ¥Values are means of 3 replications.
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Table 3. Endotherm characteristics and enthalpies of
gelatinization of native and hydroxypropylated chestnut
starches

Endothermic temperature(°C)

Samples AH(mcal/mg)>
p: To(oC)J) Tp(oc)4) ( g)

Ncs” 64.44% 69.52 2.11

HCS? 62.80 69.58 1.42

DNCS : native chestnut starch, HCS : hydroxypropylated chest-
nut starch, ¥Onset temperature, “Peak temperature, *’Enthalpies
of gelatinization “Values are means of 3 replications.
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Fig. 4. DSC characteristics of native and hydroxypropy-

lated chestnut starch.

NCS : native chestnut starch, HCS : hydroxypropylated che-

stnut starch.

T, : onset temperature T : peak temperature.
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Table 4. Visco-amylogram characteristics of native and hydroxypropylated chestnut starches

Samples Initial pasting Peak height Peak temp.  Viscosity at 95°C 30 min. height Viscosity at temp.
P temp.(°C) B.U) °C) B.U) B.U) 50°C(B. U)

NCsY 69.5Y 550 91.0 540 480 810

HCS? 68.0 575 96.5 570 560 935

UNCS : native chestnut starch, PHCS : hydroxypropylated chestnut starch, *Values are means of 3 replications.
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Fig. 5. X-ray diffraction patterns of native and hydrox-
ypropylated chestnut starches.

NCS : native chestnut starch, HCS : hydroxypropylated che-
stnut starch.
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