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ABSTRACT

Sweet potatoes are effortlessly grown and high yielding food crop. However, these are considered as
underutilized produce with limited incorporation into food industry. Hence the objectives of this study were to
determine the nutrient composition and functional properties of twelve (12) sweet potato varieties available in
Sri Lanka to study the potential to be incorporated into food production._The varieties analysed were Ama,
Dhawala, Wariyapola White, Wariyapola Red, Shanthi, Hordi Malee, CARI 09, CARI 273, Ranabima,
Gannoruwa White, Chithra and Makandura Purple. Determination of moisture, ash, crude protein, crude fat,
dietary fiber (soluble/insoluble), carbohydrates and functional properties were by standard methods. Ash, crude
fat and crude protein contents comprised less than 7% (dry matter; DM) with total carbohydrate content
varying between 49-80% DM in studied sweet potatoes. Total dietary fiber comprises approximately 8.5%
(DM) with the highest proportion being insoluble dietary fiber. Functional properties resulted a swelling
capacity of 15-27 mL with high oil absorption capacity (120-220%), emulsion activity (42-48%) and stability
(above 35%), and bulking density (0.62-0.95 g/cc) with least gelation concentration of 18-30%. The results
prove the ability of the studied sweet potato flours to be incorporated in composite flour mixtures and novel
food products.
© 2021 International Formulae Group. All rights reserved.

Keywords: Dietary fiber, emulsion activity, least gelation concentration, oil absorption capacity, swelling
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INTRODUCTION

Sweet potato (Ipomoea batatas L)
which originated from Central America is
a dicotyledonous plant that belongs to the
family Convolvulaceae (Shekhar et al., 2015).
Sweet potato is the world’s seventh most
important food crop (Mussoline and Wilkie,
2017) and cultivated in tropical, subtropical
and temperate regions ( Shekhar et al., 2015;
Doussoh et al., 2016) in more than 100
countries in South East Asia, Africa, Oceania,

© 2021 International Formulae Group. All rights reserved.

DOI: https://dx.doi.org/10.4314/ijbcs.v15i3.5

and Latin America regions and China. The
world’s leading sweet potato producer with
more than 75% of the world’s production is
China (FAO, 2016).

Sweet potato is effortlessly grown,
high vyielding, tolerate many farming
conditions with strong resistance capabilities
for different environmental, soil, and
temperature conditions and pesticides are
rarely needed. Therefore, sweet potatoes are
considered as a typical food security crop for
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deprived populations as this can be harvested
little by little over a long period of time
(Chandrasekara and Kumar, 2016).

Since many decades, sweet potato is
considered as a low cost energy source for Sri
Lankans as well. Tuberous roots of sweet
potatoes are large, starchy, sweet-tasting and
consumed as a root vegetable. The color of
tuberous flesh ranged from white, red, pink,
violet, yellow, orange and purple. All varieties
are rich sources of phenolic compounds and
antioxidants with purple sweet potato variety
(Tang et al.,, 2015) dominating. The tubers
contain flavonoids (Wang et al., 2018) and
carotenoids (Djinet et al., 2014) which
contribute to their antioxidant potential.
Proximate composition data on sweet potatoes
prove that these are a good source of starch
with low crude protein, crude fat, mineral and
crude fibers (Oluwalana et al., 2012;
Senanayake et al., 2013a).

Sri Lanka has more than 20 varieties of
sweet potatoes. Although sweet potato is one
of the common, easily accessible and low cost
tuber crop, the use of sweet potatoes for the
consumption and industrial use is not up to its
full potential due to lack of adequate
nutritional and functional information which
are important in incorporation of sweet potato
flour in food industry. Thus the aim of the
present study was to make available data on
nutrient composition and selected functional
properties of twelve (12) traditional and newly
developed sweet potato varieties in Sri Lanka
as only few related research findings are
available.

MATERIALS AND METHODS
Sample collection

Twelve (12) sweet potato varieties
selected for the study were Ama, Dhawala,
Wariyapola White (WW), Wariyapola Red
(WR), Shanthi, Hordi Malee (HM), CARI 09,
CARI 273, Ranabima, Gannoruwa White
(GW), Chithra and Makandura Purple (MP)
(Figure 1). Sweet potato samples were
collected from Plant Genetic Resource Center
Gannoruwa, Sri Lanka. The newly introduced
variety Makandura Purple was obtained from
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Makandura Agricultural Research Center,

Makandura, Sri Lanka.

Sample preparation

Sweet potato samples were washed,
hand peeled (minimal removal of peel) and
trimmed to remove defective parts. Tubers
were grated into thin chips and dried (55 °C)
for 3-4 days. Dried samples were milled (IKA
® Al1 basic, New Zealand), sieved and stored
(-20 °C) in tightly closed containers until
subjected to the following analyses.

Proximate composition of sweet potato
flour

Sweet potato flour samples (0.5000 g)
were accurately weighed (Sartorius, Max 110
g, Germany) in to pre weighed and labeled
porcelain crucibles. The samples were oven
dried using a hot air oven (Memmert,
Germany) at 105 °C until constant weight. The
weight loss was considered as the moisture
content (AOAC, 1984).

Accurately measured sweet potato
flour samples (0.5000 g) were transferred into
porcelain crucibles and ignited in the muffle
furnace (Hobersal, Barcelona, Spain) at 550
°C for 5-6 hours. Sample residues were
weighed (AOAC, 2000) as ash content.

Total carbohydrate content of tuber
samples was determined using enzymatic
assay with Megazyme total starch assay
procedure; (amyloglucosidase/ a-amylase
method; K-TSTA-50A/K-TSTA-100A 06/17;
Megazyme, lIreland) without washing off
simple sugars present in the samples. Total
carbohydrate was also determined by phenol
sulfuric method (Dubois et al., 1956).

Crude fat content was determined
using the method described by Croon and
Guchs (1980) with modification. Samples
were accurately measured and transferred in
to Majonnier flasks. Samples were moistened
with ethanol (95%, 2 mL) and digested with
hydrochloric acid (7.7 M, 10 mL) and
incubated (75 °C, 1 hour). Ethanol (95%, 10
mL) was added to the tubes after reaching the
room temperature. Fat separation was done
thrice by mixing and shaking with peroxide
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free petroleum ether: diethyl ether (using 25
mL, 1:1 one time and 30 mL, 1:1 twice). The
upper layers in each Majonnier flask were
separately transferred to prior weighed clean
dry conical flasks and allowed the solvent to
evaporate. Final dried weights of conical
flasks were measured. Crude fat content of
each sweet potato variety was calculated using
the weight difference of each conical flask and
the initial sample weight.

Micro Kjeldhal apparatus (Paranas
Wagner still) was used for the crude protein
analysis (AOAC, 1984). A conversion factor
of 6.25 was used to determine the protein
content from Kjeldhal nitrogen.

Sigma Aldrich total dietary fibre assay
kit (TDF 100A-1KT, SIGMA ALDRICH,
USA) was used for the analysis. Digested
sample mixture was filtered through cleaned
and dried syntax crucibles (Pyrex, England,
No: 4). Insoluble dietary fibre content was
determined according to the procedure given
in the assay kit and the filtrate of each sample
used for quantification of soluble fibre by
diluting with 4 volumes of 95% ethanol. The
solutions were kept overnight at room
temperature for soluble dietary fiber to
precipitate. Filtration process was followed as
for insoluble fiber determination. Collected
fiber fractions were corrected for trapped
protein and mineral content by Kjeldhal assay
and ashing.

Functional properties of sweet potato flour

Determination of swelling capacity
was done using the method described by
Okaka and Potter (1977). Graduated cylinder
(100 mL) was filled with raw flour up to 10
mL mark. Distilled water was added up to 50
mL mark. The top of the graduated cylinder
was tightly covered and mixed by inverting
the cylinder. The suspension was inverted
again after 2 minutes and left to stand for a
further 8 minutes. The volume occupied by
the flour was taken after the 8" minutes.

For the determination of oil absorption
capacity, sweet potato flour sample (1.000 g)
was mixed with 10 mL soybean oil (Sp.
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Gravity: 0.9092) and allowed to stand at
ambient temperature (30+2 °C) for 30
minutes. Mixture was centrifuged for 30 min
at 4000 rpm. Oil absorption was expressed as
percent oil bound per gram flour (Sosulski et
al., 1976).

In emulsion activity and stability
determination, flour sample (1.000 g) of each
variety was mixed with distilled water (10
mL) and soybean oil (10 mL) in a calibrated
centrifuge tube. The emulsion was centrifuged
at 4000 rpm for 5 min. The ratio of the height
of emulsion layer to the total height of the
mixture was calculated as emulsion activity in
percentage. For the estimation of emulsion
stability, the emulsion contained in calibrated
centrifuged tube was heated at 80 °C for 30
min in a water bath, cooled for 15 minutes
under running tap water and centrifuging at
4000 rpm for 15 min. The percentage
emulsion stability was calculated as the ratio
of the height of emulsified layer to the total
height of the mixture (Yasumatsu et al.,
1972).

Foam capacity and foam stability was
determined by adding flour samples (0.5000
g) to distilled water (25 mL) at 30+2 °C in a
graduated centrifuge tube. The suspension
was mixed and shaken for 5 min to make
foam. Volume of the foam at 30s after
whipping was expressed as foam capacity as a
percentage of initial foam wvolume. Foam
stability was determined by measuring the
foam volume an hour after whipping and
expressed as percentage of initial foam
volume (Chandra et al., 2015).

The flour dispersions of 2, 4, 6, 8, 10,
12, 14, 16, 18, 20, 22, and 30% (w/v) prepared
in 5 mL distilled water was heated at 90 °C
for 1 h in a water bath. The contents were
cooled under tap water and kept for 2 h at
1042 °C. The least gelation concentration was
taken as the concentration when the sample
from inverted tube did not slip (Chandra et al.,
2015).

Flour sample (100.00 g) from each
sample was measured in a measuring cylinder
(250 mL). The measuring cylinder was tapped
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on a wooden plank until no visible decrease in
volume noticed. The apparent (bulk) density
was calculated based on the weight and
volume (Jones et al., 2000).

(b)

Statistical analysis
Data are presented as mean
Significances were calculated at

+ SD.
95%

confidence interval. The data were analyzed
using the statistical software (SPSS) and
Microsoft Office Excel 2010.

(d)

@

)

(k)

Figure 1: Sweet potato samples used in the study.
(a) Ama; (b) Dhawala; (c) Wariyapola White; (d) Wariyapola Red; (e) Shanthi; (f) Hordi Malee; (g) CARI 09; (h) CARI
273; (i) Ranabima; (j) Gannoruwa White; (k) Chithra; () Makandura Purple.
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RESULTS

The moisture, ash, crude protein and
fat contents of sweet potatoes are presented in
Table 1. Moisture content of sweet potato
tuber flour of the tested varieties varied
between 2-8%. Gannoruwa White had the
highest moisture content among the tested
varieties while HM variety was found with
significantly low (P < 0.05) moisture content.

Ash content which reflects constituent
minerals ranged from 2 - 6% on dry weight
basis in sweet potato flour. Gannoruwa White
and Chithra varieties had significantly high (P
< 0.05) ash contents while Ama, Shanthi and
MP had lower (P < 0.05) ash contents.

The crude protein content of flour was
above 3% and less than 5% except in MP
variety (6.6%) which had the highest (P <
0.05) crude protein content. Crude fat content
of flour ranged between 3-6% while WW, WR,
CARI 09, CARI 273 and GW had significantly
high (P < 0.05) fat contents compared to other
varieties.

Table 2 shows the total carbohydrate
content determined using enzymatic assay
procedure (total carbohydrates, including
resistant starch and total), total carbohydrate
by phenol sulfuric method and total dietary
fiber content including insoluble and soluble
dietary fibers.

Carbohydrate is the major nutrient
present in all the tested sweet potato varieties
according to both the enzymatic digestion
method and phenol sulfuric method (49-74%).
The highest (P < 0.05) carbohydrates were
found in MP while the lowest (P < 0.05) were
found in Chithra and Ranabima varieties
based on the enzymatic method and phenol
sulfuric method respectively.

Total dietary fiber content of flour
ranged from 8.7%- 17.7% on DM, with
significantly high (P < 0.05) total dietary fiber
content in Ranabima and significantly low (P
< 0.05) content in Shanthi. Insoluble dietary
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fiber content provided higher contribution to
the total dietary fiber content which ranged
from 6-13.5% while soluble dietary fiber
content of sweet potato varieties ranged from
2-8%. Makandura Purple variety had
significantly high (P < 0.05) insoluble dietary
fiber while WR and Shanthi had significantly
low (P < 0.05) contents. Varieties Ranabima
and GW had significantly high (P < 0.05)
soluble fiber followed by HM and CARI 273.

Functional properties of sweet potato
flour are presented in Table 3. Swelling
capacity of the studied varieties ranged
between 15-27 mL. Significantly high (P <
0.05) swelling capacities were found in CARI
09, HM, CARI 273 and GW with lowest (P <
0.05) in Shanthi. Oil absorption capacity of
the tested sweet potato flour varied between
120-220%. Wariyapola White, Shanthi, GW
and Chithra had significantly high (P < 0.05)
oil absorption capacities with significantly
low (P < 0.05) values in Ama and MP.

Emulsion activity and emulsion
stability of sweet potato flour ranged between
42%-48% and 38%-42% respectively. The
highest (P<0.05) emulsion activity and
stability were found in Ranabima and CARI
273 respectively.

The foam capacity and foam stability
of all the sweet potato flour were
insignificant. The least gelation concentration
of the sweet potato flour in present study
varied between 18-30%. The lowest least
gelation concentration was observed in
Ranabima variety.

Bulking density of the sweet potato
varieties varied between 0.62-0.95 g/cc with
the highest bulking density in MP variety
followed by Dhawala. No correlation between
moisture and bulk density in raw sweet potato
flour with same particle size was observed
despite the variation in moisture (2-8%). The
variation in moisture may not be significant
enough for causing a difference in bulk
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density. A strong positive correlation between
total carbohydrates with bulking density (r2 =
0.80) was observed. Bulking density showed
weak positive correlations with the crude
protein content (r>= 0.15) and IDF (r?= 0.15),
while a weak negative correlation with the

crude fat content (r?> = 0.15). Carbohydrate
contents showed a negative correlation with
oil absorption capacity (r> = 0.50). Swelling
capacity showed a positive correlation with
SDF (r? = 0.35) as such GW, HM and CARI
273 varieties.

Table 1: Moisture, ash, crude protein and fat contents of sweet potato flour on dry weight (g/100g)

basis.

Sweet potato varieties Moisture Ash% Crude protein % Crude fat %
Ama 5.2+0.42 2.6+0.12 3.2+0.42 3.1+0.52
Dhawala 4.1+0.1° 3.7+0.3° 3.2+0.18 4.2+0.5 2bd
WwW 6.8+0.3¢ 4,0£0.1° 4.9+0.3° 6.2+0.4¢
WR 6.0+0.1° 4.0+0.1° 3.5+0.42 5.6+0.5¢
Shanthi 4.2+0.3%¢ 3.0+0.3? 4.0+0.1¢ 4.0+0.404
HM 2.2+0.1° 4,1+0.1° 3.7+0.12¢ 3.6+0.3?
CARI 09 6.7+0.1¢ 4.0+0.4° 3.5+0.12 5.4+0.4%¢
CARI 273 4.6+0.2¢ 4.2+0.3° 3.2+0.18 5.9+0.5¢
Ranabima 5.9+0.2¢ 4,2+0.3° 3.4+0.12¢ 5.0%0.5¢
GW 8.2+0.19 5.6+0.1¢ 4.8+0.1° 5.5+0.5¢%¢
Chithra 4.5+0.2b¢ 5.0+0.1¢ 4.5+0.1° 3.8+0.22
MP 5.2+0.18 3.3+0.130 6.6+0.1¢ 3.7+0.28

Data presented as mean + SD; n=6; In each column, different superscripts indicate varietal significant differences at P < 0.05.

Table 2: Carbohydrate and dietary fiber content on dry weight (g/100g basis).

Sweet potato Total carbohydrate content Dietary Fiber (DF) Total DF

varieties

Enzymatic  Phenol sulfuric Insoluble Soluble
assay method

Ama 67.8+0.72 69.5+0.3? 7.1+0.1° 3.9+0.1° 11.0+0.1°
Dhawala 66.5+0.42 71.8+0.9° 7.3+0.1° 2.8+0.1° 10.1+0.12
Ww 59.1+0.4° 65.9+0.7° 8.8+0.1° 3.7+0.1° 12.5+0.1°
WR 56.4+0.9°¢ 65.7+0.9° 6.7+0.1° 4.4+0.12 11.1+0.1°
Shanthi 53.7+0.2° 70.1+0.82 6.4+0.1° 2.3+0.1° 8.7+0.1¢
HM 64.0+0.22 68.1+0.82 9.1+0.1¢ 6.6+0.1° 15.740.1¢
CARI 09 59.3+0.2° 69.3+0.82 7.4+0.1° 3.0+0.1° 10.4+0.12
CARI 273 54.5+0.2%¢ 69.1+0.72 8.240.1° 6.2+0.1° 14.4+0.1f
Ranabima 54.2+0.3°¢ 64.3+0.8° 9.5+0.1¢ 8.240.1¢ 17.740.19
GW 60.4+0.2° 67.5+0.62 8.7+0.1¢ 7.940.1¢ 16.6+0.1"
Chithra 49.3+0.3¢ 65.1+0.8° 11.8+0.1° 2.1+0.1° 13.9+0.1f
MP 73.5+0.4 77.1+0.8¢ 13.440.19 3.1+0.1° 16.5+0.1"

Data presented as mean + SD; n=6; In each column, different superscripts indicate varietal significant differences at P < 0.05.
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Table 3: Functional properties of sweet potato flour.

Sweet Swelling Oil Emulsion Emulsion Least Bulking
potato capacity  absorption activity stability (%0) gelation density
varieties (mL) capacity (%) (%) concentration (g/ce)
(%)

Ama 20.0£0.12 120+0.12 44.140.12 40.240.12 30.0° 0.82+0.12
Dhawala 20.040.12 160+0.1° 42.2+0.1° 38.2+0.1° 30.0° 0.89+0.12
WwW 20.0£0.12 220+0.1° 45.2+0.12 40.4+0.12 30.0 0.72+0.1°
WR 23.040.12 200+0.14 45.240.12 40.440.12 20.0° 0.62+0.1°
Shanthi 15.0+0.1° 220+0.1° 43.8+0.1° 41.0£0.12 30.0° 0.62+0.1°
HM 25.040.1° 160+0.1° 45.240.12 39.4+0.13P 30.0° 0.80+0.12
CARI 09 27.040.1° 140+0.1° 45.740.12 41.040.12 30.0° 0.75+0.1°
CARI 273 25.0£0.1° 160+0.1° 44.1+0.12 42.2+0.1° 20.0° 0.71+0.1°
CARI 426 20.0£0.12 140+0.1° 48.0£0.1° 40.2+0.12 16.0¢ 0.67+0.1°
Ranabima 23.040.12 200+0.14 42.9+0.1° 38.1+0.1° 18.0¢ 0.67+0.1°
GW 25.0£0.1° 220+0.1° 42.0£0.1° 40.0£0.12 30.0 0.80+0.12
Chithra 20.0£0.12 220+0.1° 42.9+0.1° 41.0£0.12 30.0 0.67+0.1°
MP 20.040.12 120+0.12 44.140.12 40.240.12 20.0° 0.95+0.1¢

Data presented as mean + SD; n=5; In each column, different superscripts indicate significant varietal differences at P < 0.05.

DISCUSSION

This study reported the nutrient
composition and functional properties of 12
Sri Lankan  sweet potato  varieties.
Considering proximate composition of ash,
previous Sri Lankan findings on ash content
of some sweet potato varieties were lower
(Senanayake et al., 2013a) than the present
study. Ash contents of the present study were
more or less similar to the sweet potato
varieties grown in other countries (Bahado-
Singh et al., 2011; Ellong et al., 2014) while
higher than the varieties in Rwanda (Rose and
Vasanthakaalam, 2011). The variations could
be due to the differences in minerals in soil,
maturity and the extent of peeling.

In the present study, as the crude
protein content of flour was less than 5%
except in MP variety, these tubers are not
good sources of protein similar to many other
tubers (Senavirathna et al., 2014). The high
protein in MP may be due to presence of non-
protein nitrogen compounds (Ekanayake and
Collins, 2004), which are accounted for when
protein is measured by Kjeldhal method.
Protein content varied when compared with
reported data where some were lower (Rose
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and Vasanthakaalam, 2011; Senanayake et al.,
2013(a)) or higher (Bahado-Singh et al., 2011;
Ellong et al., 2014) or similar (Waramboi et
al., 2011). These variations may be due to the
varietal differences.

The fat contents of the present study
were higher than the fat contents in reported
studies, which ranged between 0.02-1% on
dry weight basis (Bahado-Singh et al., 2011;
Ellong et al., 2014). The variations may be
due to the fat extraction method used in the
present study which may have influenced
most fat soluble substances to be extracted in
to the solvent.

There was a difference between the
carbohydrate contents reported in this study
using enzymatic method and phenol sulfuric
method. It is due to the total sugars measured
in phenol sulfuric assay against enzymatic
method measuring only glucose (from starch,
maltose and free glucose) present in digestible
and resistant starch in sweet potato flour. The
phenol sulfuric assay has been used for
measuring neutral sugars in oligosaccharides,
proteoglycans, glycoproteins, and glycolipids
as well (Masuko et al., 2005). Thus in the
present study the higher value reported may
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be due to sugars released following
degradation of oligosaccharides and sucrose
present in sweet potatoes.

Compared with the reported Sri
Lankan varieties, Jamaican (Bahado-Singh et
al., 2011) varieties have comparatively higher
carbohydrates contents except for MP variety.
Ellong et al. (2014) also reported
comparatively higher carbohydrate contents
than present Sri Lankan values. However,
both the latter studies have determined
carbohydrate content by difference and
carbohydrates represent total fiber, starch and
sugars in the study of Ellong et al. (2014).
Similar carbohydrate content to present study
was reported by acid hydrolysis method
(Senanayake et al., 2013a).

Compared with the reported total
dietary fiber content of prsent study, Jamaican
(Bahado-Singh et al., 2011) varieties had
similar values to the present results while
other  reported  values (Rose  and
Vasanthakaalam, 2011; Senanayake et al.,
2013a) were lower. The variations may be due
to the difference in the maturity of tubers or
the roughage.

Dietary fiber content of other tuber
crops like cassava, potatoes and yams
(Dioscorea sp.) were comparatively lower
than sweet potatoes reported in the pesent
study (on dry weight basis) (Famurewa et al.,
2013; Chandrasekara and Kumar, 2016).
Hence sweet potaoes can be considerd as a
source of prebiotics which promote the action
of probiotics in human gastrointestinal tract,
as it contain consiberable proportions of
insoluble and soluble dietary fibers (Park and
Floch, 2007).

Functional properties of a flour is
important in determining the suitability and
uses in incorporation into food industry as
functional ingredients, evaluate and to predict
how proteins, fat, fiber and carbohydrates may
behave in specific systems.

Swelling power is a measure of
hydration capacity, occurring due to swollen
starch granules and retained water which is
often linked with the eating quality of the
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foods (Falade and Okafor, 2015). Swelling
capacity of flours depend on the size of
particles, types of variety and types of
processing methods or unit operations
(Chandra et al., 2015).

Present study resulted comparatively
higher swelling capacities (SC) for sweet
potato flour than for sweet potato starch
(Senanayake et al., 2013b), wheat, rice and
green gram flour (Chandra, 2013) which could
be due to varietal differences and the high
polysaccharide content in these tubers (Butt
and Batool, 2010). Swelling capacity of sweet
potatoes indicates that the flour could be
incorporated in to produce bakery products.

Oil absorption capacity is the measure
of emulsifying capacity and the amount of oil
that can be picked up by a sample. Oil
absorption capacity above 120% in the present
study indicating these flour types have good
fat absorption which can be useful in food
industry for the structural interaction in food
such as flavor retention, improvement of
palatability and extension of shelf life in
bakery products where fat absorption is
required (Aremu et al., 2007). Oil absorption
capacity of wheat flour is reported as 146%
(Chandra, 2013) which is less than values
obtained with most of sweet potato raw flour.
Thus this flour has the ability to be
incorporated in place of wheat flour to some
extent in the bakery industry to improve above
mentioned qualities.

Comparatively higher emulsion
activity and stability in sweet potato flour in
the present study, indicate the suitability of
sweet potato flour in incorporating in to
bakery products (Eduardo et al., 2014). The
emulsion activity (>40%) and stability (>38)
of the present study were comparable with the
wheat flour which contain more proteins
compared to sweet potato (Chandra, 2013).

The foam capacity and foam stability
of all the sweet potato flour were insignificant
in this study. Proteins cause a lowering of the
surface tension at the water air interface,
which forms a continuous cohesive film
around the air bubbles in the foam (Kaushal et
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al., 2012). As these properties are based on the
protein content of flour, sweet potato will not
be able to produce stable foam. However, in
composite  flour  mixture  with  the
incorporation of legume flour rich in protein
will help to increase the foam capacity to
some extent.

The least gelation concentration is
defined as the lowest protein concentration at
which gel remained in the inverted tube and is
influenced by physical competition for water
between protein gelation and starch
gelatinization of particular flour type (Kaushal
et al., 2012). When the least gelation
concentration reduces, it leads to improve the
swelling ability of the flour (Kaushal et al.,
2012). Rice flour forms a gel at a lower
concentration (6 g/100 mL) compared sweet
potato (Chandra, 2013). In comparison to rice,
sweet potatoes contain low protein content
thus higher amount of flour is required for gel
formation.

Also bulk density is a measure of mass
of solid samples, which is important in the
food industry; bulk density depends on the
particle size and initial moisture content of
flours. Flours with high bulking densities are
reported as suitable to be used as thickener in
food products and for use in food preparation
which helps to reduce paste thickness which is
essential in convalescent and child feeding
(Chandra et al., 2015). Flours with high bulk
densities; above >0.7 g/mL can be used as
thickeners in food industry (Akubor and
Badifu, 2004). Thus flour of Ama, Dhawala,
WW, HM, CARI 09, CARI 273, GW and MP
may be suitable for use as thickening agents.

As there was a strong positive
correlation between total carbohydrates with
bulking density, sweet potato varieties such as
MP, Ama, Dhawala, HM and GW with
comparatively higher carbohydrate contents
could be good thickening agents in food
industry. Considering  the  observed
correlations of Bulking density with the crude
protein content, IDF and the crude fat content,
MP would be a better option as a thickening
agent which may be suitable for formulation
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of baby foods with its unique appealing purple
colour and antioxidants. As carbohydrate
contents showed a negative correlation with
oil absorption capacity, sweet potato varieties
such as Chithra, Shanthi, CARI 273 and
Ranabima may act as better flour options for
flavor retention and texture in food industry
with their comparatively low carbohydrate
contents. As swelling capacity showed a
positive correlation with SDF, sweet potato
varieties like GW, HM and CARI 273, may be
suitable for the incorporation in to foods such
as extruded food products which require more
water retention (Butt and Batool, 2010) in
relation to improve food quality.

Conclusion

The studied sweet potato tuber flours,
are a good source of energy with provision of
8.5 % of total dietary fiber with the highest
proportion from insoluble dietary fiber. Ash,
crude fat and crude protein contents of less
than 7% with total carbohydrate content
between of 49-77% were found in sweet
potato flour. Functional properties resulted
high swelling capacity with oil absorption
capacities above 100%. According to the
functional properties most of the above flour
could be used to substitute wheat or rice flour
to a certain extent in food industry.
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