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Abstract

The physico-chemical properties of starch
isolated from yam (D. alata, Tai-Nung 2 and D.
alata var purpurea, Ming-Chien) have been
investigated by using differential scanning
calorimetry (DSC) and oscillatory rheometer.
The effects of adding mucilage on starch were
also discussed.

The starch granules from Tai-Nung 2 had
an average diameter of 30.98y m, which was a
little greater than that (26.95 4 m) from
Ming-Chien. The difference in the appearance
of birefrigency indicated that both starch
exhibit different interned structure. As for most
of starch, water content affected the
gelatinization behavior of starches. A low water
content (40%) , the starches exhibit two
endothermic peaks. When the water content
was than 60%, one endothermic peak was
observed. Ming-Chien yield a peak temperature
(Tp) of 82.4-83.4 , which was a little higher

than those (81.0-81.2 ) for Tai-Nung 2. At

water content of 40 and 50%, add 5% mucilage
raised the Tp for both varieties. Both starches
exhibited rheological properties similar to most



of starches. There exist a maximum G’ (G’ pax)
due to swelling and melting of starch granules.
The corresponding temptrature (T Gmax) Were
in the range from 80 to 83.3 , nevertheless,
the G’ of mucilage increased initially at about
72 and kept increasing during heating. Upon
cooling, the G’ of mucilage increased as the
temperature dropped and was much greater
than G”. It exhibited solid like behavior.
Adding 5.0% mucilage at low water content
(40 and 50%) resulted in higher G’pax.
Nevertheless, the G’ was lowered by 5.0%
mucilage.

There were little change in swelling power
when temperature was lower than 75 . Both
starches exhibit a rapid increase in swelling
power when the temperature was higher than
85  due to the gelatinization Nevertheless,
adding mucilage decreased significantly
swelling power of starch.

According to scanning electronic
microscopy (SEM), in a mixture of standard
mucilage, the mucilage forming a layered
structure at 60 . The starch granules were
entrapped in the layered structure, which
further restricted the swelling, as well as the
gelatinization, of starch granules. The presence
of starch granules in a sliced yam heated at 80

for 10 min was also on evidence.

Keywords: birefrigency, gelatinization,

mucilage, physico-chemical
properties, yam.
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Yam variety Moisture Crude Crudefat Ash Starch
protein
(%) %, dry basis
2 79.63% 0.60 11.01° 026 0.45% 0.085 7.22% 0.13 78.25°+ 2.53
D. alataL.

71.46° 0.34 9.34° 0.14 0.28°+ 0.067 5.30° 0.16 81.17% 1.94
D. alata var purpurea

Nx 5.7
Yam variety Crudeprotein' Crudefat Ash
%, dry basis Amylose
D. alafaL. 0.07 0.02 0.09+ 0.02 0.07+ 0.01 30.50+ 0.7
D. alata var purpurea 0.08+ 0.01 0.10+ 0.03 0.09+ 0.02 33.73+ 0.8
3 2
Water content (%) G' max [Pa] Tomxl 1 tan 6 G max
Fresh-pounded 25547+ 3432 81.6% 0.09 0.25+ 0.03
Mucilage 1266 263 90.0+ 0.15 0.10+ 0.06
Starch 100003+ 6756  80.0x 0.62 0.44% 0.16
60% Starch + 2.5% mucilage 215867+ 8855  79.9+ 0.55 0.50% 0.19
Starch + 5.0% mucilage 342633+ 8155  78.3+ 0.40 0.33+ 0.12
Starch 12150+ 1061  81.6% 0.22 0.72+ 0.10
70% Starch + 2.5% mucilage 13143+ 1649  80.0% 0.16 0.70+ 0.11
Starch + 5.0% mucilage 80034+ 7611 78.4+ 0.59 0.61+ 0.14
Starch 4235+ 47 81.6% 0.11 0.67x 0.06
80% Starch + 2.5% mucilage 5128+ 202 81.6+ 0.23 0.54+ 0.09
Starch + 5.0% mucilage 1236+ 181 90.0+ 0.69 0.78+ 0.10
Starch 601 75 83.3% 0.43 0.56x 0.06
90% Starch + 2.5% mucilage 456+ 17 84.2+ 0.08 0.54% 0.07
Starch + 5.0% mucilage 279+ 34 90.0+ 0.17 0.27+ 0.07

Meanst standard deviation (n+x S.D.,n=3)
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A. Starch (90% water content)
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swelling power (g 50 / g)

swelling power (g HO / g)
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