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Abstract Starch is the main carbohydrate consumed by
humans, obtained from many vegetable sources and known
for its non-toxicity, applications and low cost. The aim of
this work was the extraction and study of characteristics of
non-conventional starch arising from inhambu (Dioscorea
trifida L.). Chemical, physicochemical, thermal, morpho-
logical, structural and technological properties were eval-
uvated. The starch yield percentage obtained from the
extraction, starch and amylose contents of inhambu starch
were considerably high, 22.76%, 84.56% and 36.82%
respectively. Native starch presented high purity due the
low ash, protein and fat content. The thermogravimetric
analysis shown 69% weight loss in a 293.12-476.59 °C
temperature range and the endothermic peak was at
100.0 °C. The starch granule morphology shown spherical
shapes and smooth surfaces and size ranging from 5.06 to
14.59 pm. Considering the unique starch characteristics, its
application in different industrial sectors can be foreseen.

Keywords Dioscorea trifida L. - Thermal properties -
Granules morphology - Technological - Amylose

Introduction

Starch is one of most abundant polysaccharides in nature,
probably the most promising material because of its easy
availability, low cost, biodegradable and for being
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renewable (Zhang et al. 2015). It is the main source of
carbohydrates, providing the basic energy needed for
humans. The main starch reserves are found in cereals
(40-90%), roots (30-70%), tubers (65-85%), legumes
(25-50%) and immature or unripe fruits (40-70%) (San-
tana and Meireles, 2014). The starch granule amount is
exclusive to each botanical species, varying according to
shape (round, ovoid, or polyhedral), particle size
(0.5-100 pm), structure and composition (Smith 2001).

Made up of glucosyl polymers, starch shows a complex
hierarchical structure developed in higher plants plastids,
synthesized in leaves and consists of amylose and amy-
lopectin, besides other minor components such as protein
and lipids (Tanackovic et al. 2014). Amylose, which makes
up 25-30% of the starch granule, contains o-1.4 linkage
structure and can be partially branched through the o-1,6
linkage. Amylopectin, makes up about 70-75% of the
starch granule and contains o-1.6 grouped linkages
(Tanackovic et al. 2014; Larson et al. 2016). These
parameters are determined by having important effects on
the physico-chemical, technological, morphological and
thermal properties of the starch. The relative proportion of
amylose and amylopectin, organization and chain length
distribution within the starch granules depend on the
botanical sources.

Native starches have been used for a very long time to
meet the needs of different industrial segments, such as
food, paper, textiles, pharmaceuticals, cosmetics, adhe-
sives, and animal feed (Oliveira et al. 2014). They act as
thickening agents and, texture stabilizers and provide vol-
ume, swelling power and solubility. Therefore it is neces-
sary to understand the characteristics that determine their
behavior. On the other hand, unconventional starch sources
have been gaining recognition and are being constantly
studied, because of growing demand. The use of these
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starches, like those from roots and tubers, can provide
options to expand the spectrum of the desired and required
properties for food industry processes.

Many studies have been conducted with new sources of
starch and different methods for its extraction, as for
example cultivars of Dioscorea spp. Jiang et al. (2013),
starches extracted from D. Jiujinhuang, D. Chenji, D.
Ximdo, D. Tiegun, D. Baiyu, D. Huai, D. Ruichang using
the citric acid solution pretreatment methodology. Oteg-
bayo et al. (2014) performed five pellet (starch) washes
with the species D. alata, D. rotundata, D. bulbifera, D.
dumetorum, D. cayenensis; Vashisht et al. (2015) worked
with D. Da; and D. Da, varieties and the obtained starch
was dried at room temperature for 48 h; Hornung et al.
(2017) worked with the species D. sp. and D. piperifolia
and the method was performed with the suspension left to
stand for 12 h; Sharlina et al. (2017) with D. pyrifolia made
four starch washes. However, there are no reports in the
literature with white inhambu starch (Dioscorea trifida)
and its extraction without the use of chemical reagents.

The inhambu (Dioscorea trifida 1L.). Dioscorea is the
largest and most important genus of the Dioscoreaceae
family with approximately six hundred known species.
However, only ten are considered relevant in human
nutrition (Ramos-Escudero et al. 2010; Zhang et al. 2016).
They are widely cultivated in tropical and subtropical
regions of the world, contain high carbohydrate content and
medicinal value, besides the wide diversity of shapes and
colors (Ramos-Escudero et al. 2010; Zhang et al. 2016).
Although they present great potential for food industry are
generally ignored. In particular, there is no information in
the literature on inhambu of the white cultivar regarding its
characteristics and uses. As such it is necessary to use
techniques that increase the productivity and the quality of
this raw material, as for example in the extraction of starch.

Considering the importance of unconventional starch
use and valorization of botanical sources of tubers, the
objective of this study was the starch extraction from
inhambu of the white Dioscorea cultivar, yield and the
study of its chemical composition, physical-chemical,
thermal, morphological, structural and technological
properties, in order to verify its possible aplication in the
food industry.

Materials and methods

Material

The raw material used in this study to obtain the starch was
the inhambu (Dioscorea trifida L.), collected at plantations

of the Instituto Federal Baiano, Urucuca campus, Brasil
(14° 35’ 35" S latitude, 39° 17’ 04” W longitude). After

harvest it was used for starch extraction. The other mate-
rials were: chilled water (5 °C), distilled water, sodium
bisulfite (NaHSO3) P.A., absolute ethyl alcohol, anthrone,
sulfuric acid (H,SO,), D-glucosyl, iodine, acetic acid
(C,H40,), sodium hydroxide (NaOH) P.A., pure potato
amylose, potassium iodide, hexane, methyl orange indica-
tor, bromocresol green indicator, phenolphthalein indicator
and boric acid. All chemical reagentes used in the analyzes
were of analytical grade and manufactured by the Synth
Company. The experiments were conducted in the labo-
ratories of the State University of Southwest Bahia
(UESB), Itapetinga campus—Bahia and the Federal Insti-
tute of Baiano (IFBAIANO), Uruguca campus.

Starch extraction

Inhambu (Dioscorea trifida L.) starch was obtained using
the method describe by Melo Neto et al. (2016), consid-
ering the insolubility principle. Initially, the tubers were
separated from contaminants and impurities, selected and
sanitized in chlorinated water (100 ppm) for 15 min,
washed with potable water, peeled, and ground in an
industrial blender. The suspended pulp was sieved through
of 0.149 mm and 0.079 mm meshes, the residue was dis-
carded. The sediment was then washed 4 times with chilled
water and purified with absolute alcohol, filtered and dried
at 35 °C for 12 h in an air circulation kiln. The dry starch
obtained was then milled (48 mesh) and packaged in
polyethylene bags for further analysis. The extraction yield
was analyzed by the ratio between the mass of the extracted
starch and the mass of raw material studied, being
expressed as a percentage.

Chemical and physical-chemical composition

Starch content was quantified according to the anthrone
method (Moraes and Chaves 1988). Amylose content of the
defatted starch was determined according to the method-
ology proposed by Martinez et al. (1989) and amylopectin
found by difference. The following parameters were
determined according to Association of Official Analytical
Chemists—AOAC (2005): moisture content in kiln at
105 °C until constant weight; ash content in muffle
chamber at 550 °C; crude protein content by the Kjeldahl
method using a conversion factor of 6.25. Fat in Soxhlet
extractor based on the weight loss of the material extracted
with ethyl ether, for 8 h; pH by potentiometric process by
pH meter; Total acidity by titration with NaOH 0,01 Mol/L
standardized; water activity was measured with an Aqua-
Lab digital instrument, model CX-2, Decagon Devices
Inc., EUA.54vv.
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Color analysis

The color was evaluated through direct analysis in a digital
colorimeter, HunterLab ColorQuest XE (Sunset Hills
Road, Reston, VA, USA). The instrument was equipped
with illuminant D65/8° with a specular. The L*-axis vari-
ation represents brightness changes in the range of 0
(black) to 100 (white). The a* parameter expresses green/
red axis variation (— a*/a*) and parameter b* shows blue/
yellow axis variation (— b*/b*) according to international
color scale specifications (CIE—The International Com-
mission on Illumination).

Thermogravimetric analysis of starch

Thermal stability of inhambu starch was evaluated using
the Simultaneous Thermal Analyzer (STA) 6000 (Perkin
Elmer, USA), assisted by Pyris Series software. The ther-
mogravimetric (TGA) and differential thermal analyses
(DTG) of the starch (5.0 mg) were obtained in the tem-
perature range from 30 to 800 °C with a heating rate of
10 °C/min. The analyses were conducted under nitrogen
atmosphere with a 20 mL/min flow rate.

Thermal properties of inhambu starch were observed
using a differential scanning calorimeter (DSC), model
DSC-60 (Shimadzu, Japdo). Starch samples (5.0 mg)
were weighed into an aluminum cap. The cap was then
hermetically sealed at room temperature for 1h. An
empty aluminum cap was used as reference. The analysis
was performed at a temperature range between 10 and
225 °C, with a heating rate of 10 °C/min. The transitions
were characterized by the onset temperature (T,), peak
temperature (T,), final temperature (Ty) and the enthalpy
change (AH) associated with starch gelatinization
process.

Structural analysis of starch

The Fourier Transform Infrared Spectroscopy was gener-
ated using the medium Infrared Cary 630 FTIR equipment
(Agilent Technologies Inc., Santa Clara, CA, USA),
equipped with attenuated total reflectance cell (ATR) and
deuterated triglycerin sulfate detector (DTGS). Agilent
MicroLab PC software was used to process the results. The
starch sample was then placed in the accessory compart-
ment where the infrared rays reflect (diamond crystal).
Spectra were obtained in transmittance mode.

Samples were evaluated in the spectral region with a
wave-length from 4000 to 650 cm™', and triangular
apodization and 64 scans for each spectrum. All the spectra
were recorded at a resolution of 4cm™' at room
temperature.
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Morphological analysis

The starch diffraction patterns were obtained using an
X-ray diffractometer Model Bruker D2 Phaser diffrac-
tometer (Bruker AXS, Karlsruhe, Germany) with operating
voltage 30 kV and 10 mA. The assay was performed at
room temperature 25 °C with a 20 angle between 5° and
50°.

The scanning electron microscopy (SEM) was per-
formed with a Quanta 400 model from the FEI Company,
with a maximum operating voltage and a nominal resolu-
tion of 1.2 nm, in a high vacuum at a voltage of 20 kV. The
images were obtained with a secondary electron detector.
The starch was fixed on sample dish and covered with a
gold layer. The sizes of the granules were determined by
measuring the mean diameter of the starch granules by
means of an ocular micrometer attached to the microscope
lenses.

Technological properties of starch

The methodology used to quantify the starch swelling
power and solubility index as a temperature function was
that described by Leach et al. (1959) with some modifi-
cations, in which the starch suspensions were homogenized
and heated in a water bath at 50 °C, 60 °C, 70 °C, 80 °C
and 90 °C for 30 min. The suspensions were the cooled
and centrifuged at 2120g for 15 min. For determination of
the samples solubility index (%) the supernatant was
placed in crucibles which were previously weighed and the
volumes dried in an air circulation kiln at 105 °C until
constant mass. The swelling power (g water/g dry sample)
was determined throught the precipitate remaining at the
bottom of the centrifuge tubes. The calculations were
obtained from Egs. (1) and (2):

Dry supernant mass

Solubility index (%) = x 100 (1)

starch mass

Precipitated mass
starchmass(100 — S)

Swelling power = x 100 (2)

Results and discussion

The extraction of inhambu starch resulted in a yield of
22.76% (dry base) with a characteristic aspect: white,
insipid and odorless. This result can be explained mainly
by the methodology used for obtaining the starch, botanical
variety and source. The inhambu starch yield can be con-
sidered satisfactory when compared to research in the lit-
erature. Lower values were verified with different
extraction methods and yam starches, Liporacci et al.
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(2005) found 12% and 13% when using 0.1% (w/v) sodium
metabisufit solution; Amoo et al. (2014) verified 12.61%,
14.23%, 15.63% and 20.89% after cloth sieving and drying
of starches in solar dryers. Zhang and Wang (2017)
reported variation from 12.88 to 15.91% with application
of ultrasound-assisted extraction and deep eutectic solvent.

Chemical and physical-chemical composition

The inhambu starch parameters evaluated are shown in
Table 1. There is a high starch amount in the inhambu and
a high amylose/amylopectin ratio. This criterion is asso-
ciated with factors like cultivar, genotype, harvest place,
season, temperature and storage time, as well the method
and proceedings used in the extraction (Zhang and Wang
2017).

The amylose content was higher than that specified by
Mali et al. (2010) in Dioscorea alata species, presenting
30%, and in the main commercial starch sources: corn
(25%), potato (23%), rice (15%), wheat (20%), manioc
(16%) and oat grain (16%). Hornung et al. (2017) reports
that botanical sources of yam starches contain approxi-
mately 15-30% amylose. These components play an
important role in the starch internal structure and its
digestibility. The different amylose proportions in the
starch composition have a direct influence on its structure,
properties and consequently on its application in foods
(Mali et al. 2010). The high amylose content in the
inhambu starch provides some unique characteristics due
its configuration and linear nature, such as the ability to
form biodegradable plastic films, (Mali et al. 2010) the
production of foods which require crunchiness and resis-
tance as in the manufacturing of fried or baked, savory
chip-like snacks.

Although there are no quality and identity parameters
for non-conventional source starch it is possible to verify
the low moisture content present in the inhambu starch

Table 1 Chemical composition and physicochemical evaluation of
the starch extracted from inhambu (Dioscorea trifida L.)

Parameters Starch

Starch content (%) 84.56 + 0.16
Amylose apparent (%) 36.82 + 0.14
Amylopectin content* (%) 4774 £ 0.14
Moisture content (%) 12.80 + 0.07
Ash content (%) 0.52 + 0.18
Crude protein (%) 0.43 £+ 0.00
Fat content (%) 0.17 £ 0.09

pH 5.92 + 0.03
Total titratable acidity (%) 0.07 £ 0.00
Water activity 0.61 £+ 0.00

*QObtained by difference

shown in Table 1. This factor depends on the extraction
procedure and the drying process, together with the
humidity of the surrounding atmosphere (Reddy et al.
2014). Besides the amylose and amylopectin molecules,
the starch granules have non-starch constituents such as
ash, protein and fat. In this study, the starch presented low
contents of these elements which were lower than in the
study of Reddy et al. (2014), who analyzed isolated yam
starch and found an ash content of 2.3%, protein 0.9% and
0.2% fat.The results found for the inhambu starch are
considered desirable since they will not have a negative
influence on its other characteristics. In addition, the results
indicate a higher quality and extraction efficiency, that is, a
high degree of purity.

The pH value close to neutrality and low acidity of the
inhambu starch were within the expected. The water
activity value found ensures product stability, preventing
the development of deteriorating and pathogenic microor-
ganisms and starch deterioration, which would limit its
potential applications (Gutkoski et al. 2007).

The color of food ingredients is a fundamental attribute
for the food industry, for determining food quality and also
for consumer acceptance (Wu and Sun 2013). The inhambu
starch presented result of 97.03 & 0.03 for black/white
(L*) aspect having a positive influence on luminosity. The
parameters for green/red (a*) and blue/yellow (b*) inten-
sity obtained an average of 0.28 £ 0.01 and 2.73 &£ 0.04
respectively. Hornung et al. (2017) studied the same
parameters in different species and verified higher clarity in
Dioscorea sp., starch which was similar to inhambu starch.
Therefore, the studied starch was considered white and this
effect may be associated to washing with water at low
temperature during extraction, avoiding darkening.

Thermogravimetry (TGA), differential thermal
analysis (DTG) and differential scanning
calorimetry (DSC)

The inhambu starch thermograms TGA and DTG (differ-
ential thermal analysis), which show two relevant thermal
phenomena, are shown in Fig. la, b. The differential
scanning calorimeter (DSC) curve of the inhambu starch is
shown in Fig. lc.

In Fig. 1, the first mass loss occurrence as a function of
temperature is represented by a small peak, with 11% mass
lost from the start of the analysis to 130 °C, and then
reaching stability. The second mass loss event is shown by
a larger peak, referring to a 69% mass loss in the tem-
perature range from 293.12 to 476.59 °C and the third
event there was a 15% loss up to the temperature of
800 °C. According to Zhang et al. (2011) and Melo Neto
et al. (2016) the smaller peak corresponds to volatile
components, mainly water present in the starch granules
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Fig. 1 TGA a, DTG b and DSC c curves of inhambu starch

and the larger peak probably represents the degradation of
the glucose ring in the starch polymers, amylose and/or
amylopectin, classified as the main stage of decomposition
of the material with intense weight loss.

According Vashisht et al. (2015) and Melo Neto et al.
(2015), this analysis has fundamental importance so that
the polymers can be used successfully in various industrial
applications. Analyzing the TGA and DTG results, the
starch under study obtained a distinct characteristic of
Dioscorea opposita Thunb starch, in which the maximum
decomposition peak was at the 273 °C (Zhang et al. 2011),
such as reported by Hornung et al. (2017) for the varieties
D. sp. (112 °C) and D. piperifolia (109 °C). However both
presented the same gravimetric profile. Thus, inhambu
starch has higher thermal stability than other starches in the
literature and can be processed at a maximum temperature
of 293.12 °C.

@ Springer
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The onset temperature (T,), peak temperature (T,) and
endothermic final temperature (T,) in gelatinization were
30 °C; 70 °C and 137 °C, respectively (Fig. Ic). The
gelatinization interval is represented by the temperature
range T.—To which was 107 °C and the enthalpy was
323.82 J/g. This analysis confirms the TGA evaluation
since the starch shows weight loss within this temperature
range.

Results bellow the temperature range of gelatinization
and enthalpy of inhambu (Dioscorea trifida L.) starch were
found in studies on different varieties of Dioscorea starch:
D. opposite Thunb (68.10-92.03 °C), D. alata Linn
(71.26-82.11 °C), D. nipponica Makino (70.09-85.18 °C),
D. bulbifera Linn (71.63-81.23 °C), D. septemloba Thunb
(75.06-84.74 °C) (Jiang et al. 2012). The inhambu starch
DSC profile showed a prolonged temperature range com-
pared to the literature, indicating that the process required
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more energy to break the bond and gelatinize. As such, the
starch granules showed to be less predisposed to break up
with prolonged heating, because of their resistant glyco-
sidic bonds (Melo Neto et al. 2016).

The gelatinization process is an essential property for
starch application in the industrial segment. According to
Melo Neto et al. (2016) the peak obtained represents the
endothermic gelatinization reaction, that is the, starch
granule transition phase from an ordered molecules con-
figuration to one of disorder which occurs when it is heated
in the presence of excess water in a temperature range
characteristic of the starch source.

Amylose content plays an important role in the gela-
tinization of starch, since the increase of mobility is per-
ceived first in the amorphous regions, which, physically,
have a vitreous nature, thus, the higher the amylose content
in a starch, the greater the enthalpy required for the gela-
tinization to occur and to decrease the starch crystallinity
(Hornung et al. 2017). The high enthalpy value can be
explained by the amylose and amylopectin ratio, granular
architecture and higher linear chain concentration, which
limited water accessibility at lower to high temperatures in
inhambu starch.

X-ray diffraction (XRD)

The crystal patterns of inhambu starch are represented in
Fig. 2. The X-ray diffractogram of the starch showed well-
defined peaks at 6.45°, 15°, 17° and 23°, which made it
possible to classify this starch as having a type C diffrac-
tion pattern, an intermediate crystalline form constituted by
the mixture of type A and B starch (Qin et al. 2016).
A-Type (15, 17, 18, 20 and 22)° results in formation of the
structure in double helices made by amylose and amy-
lopectin compressed, often found in cereals; B-Type (5, 6,
14, 17, 18, 19 and 23)° consists of a clearly defined
structure, being highly hydrated with two double helices
arranged into a hexagon arrangement, typical of starches of
tubers and roots. However, the inhambu starch was con-
sidered an exception because it did not present a type B
diffraction pattern, with similarity to the results of other
different tubers like potato and of the same Dioscorea
species (Hornung et al. 2017; Jiang et al. 2013, Sharlina
et al. 2017). Generally starches with types B and C crys-
tallinity tend to be more resistant to enzymatic digestion
(STARCHES 2015).

Morphological profile of starch granules

Figure 3a, b [Micrograph obtained by scanning electron
microscopy (SEM)] present the morphology of inhambu
starch granules such as size and shape. The results of the
microscopic examination showed predominantly spherical
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Fig. 2 XRD difractogram of starch from the inhambu

granules, smooth surfaces, regular particles and few cracks,
in which a few particles showed spherical deformation.
These factors depend on the particular inhambu biochem-
istry, as well as plant physiology and botanical origin and
amylose content (Mesquita et al. 2016). The inhambu
starch showed similar characteristics in the study of
Otegbayo et al. (2014) on starch granules of differents
species of yam such as D. rotundata, D. alata and D.
cayenensis, but different from the species D. dumetorum
and D. bulbifera, in which hexagonal or polyhedral and
triangular, shapes, respectively, were reported.

According to Lindeboom et al. (2004), the size of starch
granules can be classified as large granules (> 25 pm),
medium (10-25 pm), small (5-10 um) and very small
(< 5 pm). In this study, inhambu starch showed a diameter
ranging from 5.06 to 15.44 pm and a mean diameter of
12.95 pm placing it in the category with small and medium
starch granules. Higher values were presented by Peroni
et al. (2006) in arrowroot and yam starches, with mean
diameters of 21.1 um and 25.3 pm respectively, while
manioc, sweet potato and ginger starches showed mean
values close to those of inhambu starch, 15.9 um, 13.9 pm
and 15.8 pm, respectively.

The shape of the starch granules has no influence on its
technological properties, but can be used to identify the
starch source, whereas the size plays an important role for
extraction facility and starch sedimentation, important for
food and industrial applications, as well as starch paste
composition properties, crystallinity, swelling and solubil-
ity power and gelatinization temperature. However, several
other factors are also influential, including amylose/amy-
lopectin ratio, molecular weight and granule fine structure
(Lindeboom et al. 2004).

For food products, granule diameter is an important
parameter related to the particle interactions, mixture and
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Fig. 3 Morphology of the inhambu starch granules

homogeneity of formulations (Falade and Christopher
2015). Since inhambu starch has small and medium gran-
ules, it will probably have a better digestibility after
cooking, since the surface area is larger than the volume
and may be important for applications, such as encapsu-
lation and water retention (Madrigal-Aldana et al. 2011). In
addition, starch composed of small granules increases the
gelatinization temperatures Tp and Te, as found in the
present study (Hornung et al. 2017). Another parameter
revealed in the inhambu starch granules was the low
variability among the diameters, a desirable characteristic
for application in biodegradable plastic films (Leonel
2007).

Fourier Transform Infrared Spectroscopy (FTIR)

The FTIR spectra of inhambu starch are shown in Fig. 4.
Because the starch is made up of amylose, amylopectin and
water, the spectral bands are attributed to the bonds between
the atoms of these molecules. There are peaks in the region
of the inhambu starch wave-length at 3283 cm™' with a
broad base and a rounded peak due to characteristcs of the
symmetrical and asymmetrical O-H bonded stretching,
indicating important water molecules contribution (An-
drade-Mahecha et al. 2012); The bands at 2935 cm™!
(found in native starches) corresponds to the asymmetrical
C-H bonded stretching; and the band at 1644 cm ™! with H-
O-H bonded stretching vibrations, was attributed to
adsorbed water (Melo Neto et al. 2016; Sukhija et al. 2016).

According to Warren et al. (2016) larger adsorption
bands arising from the starch can be observed in the
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Fig. 4 Transmission spectra in infrared region for inhambu starch

1200-1000 cm ™" region, assigned to CO, CC and COH
bond stretching and curved COH bond, as can be seen in
the inhambu starch at 1150 cm™' referring to glycosidic
CO bond stretching and 1075 cm™' assigned mainly to
starch C—O—H stretch (Melo Neto et al. 2016; Sukhija et al.
2016).

Swelling power and Solubility index as a function
of temperature

Figure 5 represents the solubility index and swelling power
of inhambu starch granules with the respective
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temperatures analyzed. The starch absorbed more water
and swelled as the temperature increased. The increasing
process for solubility and swelling power in inhambu starch
promoted the weakening of granule internal bonds from
50 °C, this behavior was confirmed in DSC, since the onset
gelatinization temperature was lower.

Figure 5a, b shows higher effect at temperature of
90 °C, with solubility of 32.87% and swelling power of
20.52 g/g, since most of the granules were gelatinized or
swollen. This is because in the gelatinization process there
is swelling of the starch granules, which then break with
consequent amylose leaching. With the rupture of these
granules and an increase in solubility, there is a reduction
in swelling power (Singh et al. 2017). Peroni et al. (2006)
studied starch sources in roots and tubers and found high
swelling power values at 90 °C in sweet potato starch,

arrowroot and manioc, which were between 40 and 80 g/g
and low results for yam and ginger starches, which were
below 20 g/g. When compared with inhambu starch, there
is indication of limited swelling power, i.e., low water
absorption capacity.

The difference in starch solubility and swelling power
has been attributed to variation in amylose content and
molecular weight of amylose and amylopectin molecules.
It can be seen that starch from inhambu (Dioscorea trifida
L.) is composed of small and medium granules, with high
amylose content and wide temperature range, more energy
being necessary to swell and gelatinize the granules, since
they are comprised of stronger bonds (Jiang et al. 2013).

Conclusion

Inhambu starch presented high starch content, with high
starch yield and satisfactory characteristics, being clear,
odorless and insipid and showing high purity and quality in
the extraction process. Considering all the unique charac-
teristics of the extracted starch, it is concluded that its
application in many industrial segments is technologically
viable.

For presenting starch granules with high amylose con-
tent, stronger and less susceptible to breakage under pro-
longed warming, it can be used in food applications which
require high temperatures, crunchy texture, as well in film
production, coatings and biodegradable packages. There-
fore, adding value to an unconventional source of starch,
which is little explored in order to evaluate its potentiality
and possible applications, is of great importance as an
alternative in the area of food and other industrial
segments.
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