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Characterization of starches from underutilized tubers and yams and

development of modified starches from sweet potatoes (Ipomea batatas
(L) Lam)

Suraji Arunika Senanayake

ABSTRACT

A study was carried out to analyze the potential application of starches obtained from
underutilized root and tuber crops in food processing industry. Data obtained for
physicochemical and functional properties of native and modified starches from nine
different cultivars of root and tuber crops (Dioscorea alata, Dioscorea esculenta,
Xanthosoma sagittifolium and Ipomea batatas (L) Lam) were determined in triplicated
samples and data were analysed using MINITAB ver 14. Considering the level of starch
extractability, starches from five different cultivars of sweet potatoes (Ipomea batatas
(L) Lam) were analysed further to improve the functional characteristics. Significant
levels of starch, proteins and mineral elements (Fe, Mg, Zn and Ca) were present in
yams and Xanthosoma, while comparably high levels of crude fibre, resistant starch and
potassium were observed with high amount of starch extractability in sweet potatoes.

Swelling power, water solubility and digestibility were greatly increased in the native
starches due to physical and chemical modifications. Hydrothermal modification with
more than 20% moisture and temperature around 85 °C has a positive impact on
swelling, water solubility and digestibility. Physically modified starch had low granular
break down (BD) and high set back (SB) during cooking and make more stable gels.
Hydroxypropylated starches show reduced enthalpies for gelatinization and

retrogradation for differential scanning calorimetry (DSC) studies, while the native



forms show a significantly high level (p < 0.05) of peak viscosity and cold paste
viscosity in pasting profiles. Syneresis studies of hydroxypropylated sweet potato starch
gels (7%/db) show significantly low level of water loss in comparison to native and
physically modified starches during refrigerated and frozen storage. Increased level of
soup viscosity was shown compared to corn starch, native and hydroxypropylated
starch, in physically modified starches.

Sensory analysis showed a higher level of preference for physically modified sweet
potato starch added vegetable soup mixers (Pallepola and Malaysian) compared to corn
starch, and the overall study indicate a greater potential in application of physically
modified sweet potato starch as a substitute thickener and chemically modified starch as
a stabilizing starch source during frozen and cold storage for a wide range of food

products in the industry.
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CHAPTER 1
INTRODUCTION

Roots and tuber crops are efficient solar energy transferors and are used as rich sources
of starch throughout the world. They can be cultivated under less favourable conditions
with minimum amount of agricultural inputs. These crops are grown in the tropical
regions and are consumed as primary, secondary or supplementary staples. Root and
tuber crops can be consumed boiled, roasted, fried or cooked. The commonly cultivated
root and tuber crops in Sri Lanka are potatoes, sweet potatoes, cassava, cocoyam,
Dioscorea, innala, ginger and turmeric. In this study underutilized though commonly
available seasonal and non — seasonal root and tuber crops were selected and their
proximate composition and physico chemical characteristics were analyzed. Based on
the starch extractability of the selected cultivars, root crops were catergorized into
starch sources for further analysis and modification. The main objectives of the present

study were,

Dioscorea alata and Dioscorea esculenta are the two main yam species commonly
found in Sri Lanka while Xanthosoma sagittifolium (Kiriala) species is also commonly
consumed since it is available throughout the year. Although Dioscorea (Family:
Dioscoreaceae) is a genus consisting of 630 identified species , nearly about 40
Dioscorea varieties are grown in Sri Lanka (Jayasuriya, 1995). The base of the
Dioscorea esculenta (Kukulala) stem contains a large number of tubers which are
generally ovoid and cylindrical (Figl.1) Kukulala is widely cultivated in Sri Lanka, due
to its flavour and short maturity period. The fleshy underground stem of Dioscorea

alata (Rajala and Hingurala) contains only a single large tuber per vine. Dioscorea are



