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The properties of Chinese Water Chestnut Starch and the Interactions with Ot:her Starches. ( 1)
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Abstract

Water chestnut (Eleocharis dulcis var.
tuberosa) starch has been often as one of
the major ingredients in the formulation
of traditional Chinese starchy food (eg.,
chang-fen, water chestnut cake, etc.) for
the better texture of the product, although
it 1s a very costly starch. Furthermore, its
physicochemical property is seldom discussed
in the literature. During the investigation
on the physicochemical properties, the
quality of the developing product, measurements
of swelling power and solubility, gel consistency
and transmittance, Brabender amylography,

DSC, dynamic theo-metry, X-ray diffractometry,
polarized-light and scanning electron microscopy
will be applied.

The results of Chinese water chestmut
starch were as follows. (1) the amylose
content was 34-37%. (2) A-type was observed
from X-ray diffraction patterns. (3) A
moderately restricted swelling pattern and
belong to type B in Brabender viscoamy/
grams. (4) The peak temperature (Tp) was
66-69 °C and The gelatinization enthalpies
(AH) was 3.4 cal/g in DSC. (5) A wide
variety of features was exhibited and
Significant amounts of leaching materials
from starch granules at 60°C. But no changed

formation at 85°Cand at 95°C in SEM.
physicochemical properties,
Chinese water chestnut starch.
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Table 1. The proximate composition of Chinese water chestnut
(CWC) starches from various sources.

amylese content™™*  crude fat crude protein~ ash  damage starch

starch * (%%)

P RS ]

35724 0.33°% 035 O3 0025 Q001 002r 000 025t 0.04

HIKR AR 3630t 0.24

-
0.25¢ 0.02 0033 000 0362 001

0.12¢ 0.00
AN A B

* it dry basis,
“*Mean t standard deviation,n=3
RS BARELE R Ry

3495¢ 015 013k 003 ©20: GOl 005 0.00 0.201 0.00

Az FH (CWC) Barz e Bt ¥ o4

Table 2. The thermal properties of Chinese water chestnut
(CWC) starches from various sources.

Primary Endotherm
CWC starch * To (C) Tp{C) Te () AM {calig)
P Y. FHCT ) 60.9240.25"*  £8.2610.15 77.8710.42 3.46:0.04
Yy 3 59.25:0.35 66.0410.16 75.8610.41 3139:0.12
A 62.4420.21 §R.4T50.44 77.90£0.35 1584004
* On dry basis. 25% total solids

** Mean t standand deviation ,n=3

To = onsel lemnperature. Tp = peak temperature.
Te = completion temperatiyre
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Table 3. The rheological propertics during gelatinization of Chinese
water chestnut ({CWC) starch of Chia Y1 species.

starch ™ TGY'C) TOmax(T) Gmax(Pa) G maxiPs) Tan§
CWwWe
L:0 63.01 0.1 669t 02 66.9+ 0.2 1116% 39 G.132 0.00

TG'= temperature at which Gincrease dramatically with
Dynamic theemeter {Lij et 1., 1995)
Gmax = straximun storage modulus, G*max = maximn lose medulus,
TG'max (*C) = lernperature at G maximun,
*On dry basis. 15% total solids.
**Mean t standard deviation,n=3.
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Fig. 1. Scanning electron micrographs of Chinese water chesinut
(CWC) starch of Chia Y1 species.
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Fig. 2. Effects of temperatures on the swelling power and
solubility of Chinese water chestmnt starches from

various sources.
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Fig. 3. The Brabender Viscoamylograms of Chingse water
chestnut starches from various sources (CWC [, 11, and
mM(7%d.b)
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Fig. 4. X-ray diffractograms of Chinese water chestnut starches
from various sources, (CWCI, Dand H)
&
i
4
B ‘
. }:lmw
——CWC
v

40 30 60 70 B0 S0 100 110 120
Temperature {(°C)

e
Fig. 5.

ERFER R T EFRRSH

The DSC trace of Chinese water chestnut (CWC) starch
of Chia Yi species.
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Fig. 6. The storage modulus (G') of Chinese water chestnut
(CWC) starch of Chin Yi species during heating.
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Fig. 7. The lose modulus (G") of Chinese water chestnut
(CWC) starch daring heating,
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Fig. 8. Scanning electron micrographs of Chinese waler chestnut
(CWC) starches of Chia Yi species heated at different
temperature.




