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Abstract--The effect of drying temperature on some nutritional
properties of flour from orange flesh sweet potato was investigated
with the view to produce high quality flour. About One Kilogram (1kg)
of orange flesh sweet potatoes was for this research work. The fresh
unpeeled orange flesh sweet potato tubers were washed thoroughly,
drained, peeled and sliced into 0.5 mm slice thickness. With the initial
properties of the fresh orange flesh sweet potato determined, the sliced
potato was soaked in 2.5% Sodium Metabisulphate for 30 minutes. The
pretreated potato slices were then drained and divided into samples A,
B, C, D and E respectively of One hundred and Fifty grams (150g)
each. The samples A, B, C, D and E were dried in hot air oven set at
40°C, 45°C, 50°C, 55°C, and 60°C respectively until constant weights
were obtained at three consecutive reading. The cooled dried slices
were crushed and milled (cyclone mill) into flour. The milled flour was
sieved using a 75um (micron meter) to obtain fine flour of uniform
particle size. The nutritional properties of the flour were determined
using standard methods. Data collected were analyzed using SPSS
(15.0) and the means separated. The results showed that generally,
drying decreases the moisture, fat, crude fiber, protein, vitamin C and
beta carotene contents of fresh orange flesh sweet potato tubers while
drying increases the ash and carbohydrate contents irrespective of the
drying temperature. The drying temperature of 45°C is recommended
for drying fresh orange flesh sweet potato tuber to obtain high quality
flour in terms of lower moisture content (4.9%) and higher protein
(3.51%), vitamin C (10.1 mg/100g) and beta carotene (289.8 mg/100g).

Keywords: Orange flesh sweet potato, Beta carotene, protein,
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I. INTRODUCTION
Sweet potato (Ipomoea batatas) is one of the world most
important food crops and an important staple in Nigeria and
other developing countries [1] [2]. It is a low input crop
used as vegetable, desert, source of starch and animal feed
[3]. In Nigeria, sweet potato is mostly consumed as a snack,
roasted, boiled, used with fresh yams in pounded yam and as
a sweetener in beverage production [4]. It contains
carbohydrates, beta-carotene (pro-vitamin A), vitamin C,
vitamin Bs, minerals such as calcium, phosphorus, iron,
potassium, magnesium and zinc [3] [4] [5]. On a fresh

weight basis, Mexican varieties of sweet potato provided
103 kcal/100 g of energy, and had 24% carbohydrates, 2.9%
fibre, 23 mg/100 g vitamin C and 204 mg/100 g potassium.
Sweet potato is low in fat (1-3% dry weight) and although
low in protein content (3-5% dry weight), value is near that
of casein [5] [6].

The annual production of all variety of sweet potatoes in
Nigeria is estimated at 843,000 metric tonnes in 2007 with a
percentage loss of about 35% [2] [7]. Sweet potatoes are
highly perishable in nature irrespective of the variety, which
often results to high amount of losses annually, due to its
non-diversity and limited use [9] [6]. It is generally
recognized as an economically underutilized nutritious food
despite its health benefits, especially the orange flesh sweet
potato (OFSP) [6] [5] [10]. Generally in Sub Saharan Africa,
the sweet potato family including orange flesh sweet potato
(OFSP) has a weak value chain characterized by limited
storability, poor marketing capacity, and little investment in
the post harvest business/ activities [11] [9].

Orange flesh sweet potato (OFSP) (Ipomoea batatas (L) is a
variety of sweet potato characterized by its orange or yellow
coloured tubers (Plate 1). Presently, it is strongly emerging
as the most popular commonly cultivated and demanded
variety, due to its unique properties. It is rich in vitamin A
and beta carotene (a carotenoid plant pigment responsible
for the yellow colouration) [7] [9]. It is an important staple
for the poor and less privileged considering its relative ease
of cultivation, and poor utilization and numerous health
benefits, for children and pregnant women who desired
these nutrients [12] [13]. The orange flesh sweet potato
(OFSP) may contain up to 4,000 pu/mg fresh weight basis of
beta carotene [6]. The carotenoids content of OFSP has been
found to range from 0 to 20 > 20mg /100g of fresh weight,
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which would be equivalent to 0 60mg/100g weight [12]. It is
likely that cultivars with medium to high levels colours
contain most of their carotenoids in form of beta carotene
[11] [12].

Plate 1. Orange flesh sweet potato tuber

Orange flesh sweet potato tubers can be processed into flour
which is less bulky and more stable than the highly
perishable fresh root thereby reducing losses. Drying of
fresh orange flesh sweet potato tubers into flour at the
appropriate drying temperature will solve the problem of
discoloration and enhance the production of high quality
orange flesh sweet potato flour [13] [14] .

The Orange flesh sweet potato flour can be used as
thickener in soup, bakery products and as substitute for
cereal flours [13] [15]. The use of orange flesh sweet potato
flour can enhance food product through colour, flavor,
natural sweetener and supplemented nutrients. The common
method of drying to allow massive and rapid processing of
fresh to dried products is the hot air drying [15] [14].
However, hot air drying greatly affects the sensory and
nutritional characteristics of end products [16] [17] [18].
There is the need to be investigated the effect of drying
temperature on the nutritional properties of orange flesh
sweet potato tuber slices with a view to produce high quality
flour.

1. MATERIALS AND METHODS

About One Kilogram (1kg) of orange flesh sweet potatoes
was for this study. The fresh unpeeled orange flesh sweet
potato tubers were washed thoroughly, drained, peeled and
sliced into 0.5 mm slice thickness. With the initial properties
of the fresh orange flesh sweet potato determined, the sliced
potato was soaked in 2.5% Sodium Metabisulphate for 30
minutes. The pretreated potato slices were then drained and
divided into samples A, B, C, D and E respectively of One
hundred and Fifty grams (150g) each. The samples A, B, C,
D and E were dried in hot air oven set at 40°C, 45°C, 50°C,
55°C, and 60°C respectively until constant weights were
obtained at three consecutive reading. The cooled dried
slices were crushed and then milled (cyclone mill) into
flour. The milled flour was sieved using a 75um (micron
meter) to obtain fine flour of uniform particle size. The
moisture, fat, crude fibre, protein, reducing sugars, ash,
vitamin C and beta carotene contents of the orange flesh
sweet potato flour was determined using American
Association of Analytical Chemists (AOAC) [19].

The various milled samples were finally analysed for the
nutritional properties using prescribed standard methods

[19]. The data generated were subjected to statistical
analysis, using Statistical Package for Social Science (SPSS)
Analysis of Variance (ANOVA) and Duncan’s multivariate
test was used to determine the level of significance of
variables at different temperatures with reference to the
control sample.

Il RESULTS AND DISCUSSION

The result showed that the nutritional composition of the
fresh orange flesh sweet potato tubers (OFSPT) consists of
4.87% crude protein, 52.00% moisture content, 6.00% crude
fibre, 2.15% ash, 3.6% fat, 64.58% carbohydrate, 123.0
Mg/100g Vitamin C and 42.45 pg/100g beta-carotene
content. The nutritional properties such ash, protein, fibre,
carbohydrate contents for fresh orange flesh sweet potato
used for this study are similar to that of white Mexican
sweet potato cultivar [13]. The beta-carotene content agrees
with previous reports which vary between 29- 150 ug/g
depending on the cultivar [13] [10]. The moisture content,
crude fibre, ash and fat contents are higher than that are
previously reported, this may be due to varietal differences
and specie [15], [16]. The proximate and vitamin
composition (nutritional properties) of orange flesh sweet
potato flour as influenced by drying temperature are as
presented in Table 1 and 2 respectively.

Moisture content

The moisture content value recorded for all drying
temperature range between 40-60°C was 3.3-6.2%.
Statistical analysis showed that all the values obtained for
different drying temperature are significantly different
(p<0.05). The moisture content value is within the range of
2.50%-13.2% reported for local white flesh (LWF) and local
yellow flesh (LYF) sweet potato varieties respectively [14],
[15]. A moisture content of 12.55% was considered to be the
critical moisture content of flour within a locality that has
ambient temperature range of 27-29°C while a value of 10%
was recommended for long term storage [16], [17].

The moisture content of the OFSPF decreased with increase
in drying temperature from 6.20% at 40°C to 3.3% at 60°C.
This trend is familiar since increase in temperature has
direct effect in drying of the flour by lowering its MC. The
continuous increase will lead to burning and ashing of the
flour, while a decrease will lead to more moisture that will
accelerate chemical and microbiological deterioration
especially during storage [16], [17].

M Ash and fat contents

The ash and fat content were significantly (p<0.05) affected
by drying temperature, but presented a different trend.
While the ash content decreased with increase in drying
temperature, the fat content increases with the increase in
drying temperature. Within the range of 40°C to 60°C, the
ash increased from 4.80% to 5.50% and fat from 1.03-1.83%
as presented in Table.l. The increases in values are in
agreement with previous work on sweet potato tubers dried
at higher temperatures [5], [16]. The difference may be due
to varietal difference, different temperature range, and pre-
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treatment process which were reported to affect the protein,
ash and crude fibre contents of SPF [16], [14].

M Crude fibre and crude protein contents

The result of statistical analysis showed that increase in
drying temperature affected the crude protein contents of
orange flesh sweet potato flour significantly. With the
increase of temperature from 40°C to 60 °C, the crude
protein content decreased with increase in temperature from
0.25% to 0.24%, and the crude fibre and 3.03% to 1.75%.
Denaturation of protein at higher temperature values may be
responsible since it was a progressive decrease. This result
is in agreement with previous reports on the effects of pre-
treatments processes such as blanching, parboiling on the
crude protein of SPF [17] [15] Statistical analysis showed
that increase in drying temperature has no significant effect
on the crude fibre.

(i) Carbohydrate and reducing sugar content

The result of the carbohydrate values (CHO) and reducing
sugar increased from 84.69% to 87.38% and total sugar
value from 33.5%-48.00%. These results are similar to that
of previous work on other varieties of sweet potato which
reported a range of 32-47% [16]. This showed SPF flour
dried within the temperature range of 40°C to 60 °C will
enhance energy in diet. It has been reported that
carbohydrate with increases with increase in drying
temperature with drying temperatures significantly affecting
starch-related nutritional and functional properties [17] [18]
[19]. Drying temperature is positively correlated with
amylose content, resistant starch and viscoamylographic
properties, mainly at temperatures higher than 40°C [18]. It

has also been reported that the higher the drying
temperature, the higher the reducing sugars content and the
lower the starch content [16]. The difference recorded may
be due to differences among the studied varieties and or
experimental error. Temperature significantly influences the
morphology of starch granules and so it is likely that other
variable [16] [20]. The general result of this study showed,
that most nutritive values of the major desired nutrients are
still retained within the drying temperature range which a
positive result for the intended process and product
optimization.

(iii) Beta carotene content/vitamins content.

The result of the statistical analysis shows beta carotene
content of the orange flesh sweet potato decreases
progressively with increase in the drying temperature. It also
reveals that between the drying temperature ranges of 40-
60°C, the beta carotene content decreased from 424 to
202mg/g. The result of the statistical analysis showed that
drying temperature had significant (p<0.05) effect on the
beta carotene, Vitamin C and Vitamin A contents of orange
flesh sweet potato flour. This may have been contributed by
the volatility of the vitamins content especially at higher
temperatures [16]. This implies that because of the
importance of rich in vitamin A beta carotene, a choice of
drying temperature should be such that the b-carotene
content will still be in greater quantity considering its gains
as the principal nutrient of OFSP [10]. To retain the b-
carotene content, drying temperature should not be too high
to harness the wonderful attributes of beta carotene in OFSP
[12] [15]. The progressive decrease may be due to the fact
that high temperature affects virtually all quality/ nutritional
properties of food crops especially vitamins.

Table 2. Effect of drying temperature on the proximate properties of OFSP flour

Temp Carbohydrate (%) Moisture content  Ash (%) Fat (%) Crude fibre (%) Reducing  sugar  Crude protein (%)
(O] (%) (mg/g)
Control 64.58 +1.12° 52.00 +0.90* 215 +0.11° 3.60 +0.19% 6.00 +0.31% 30.20 +052¢ 487 +0.25%
40 84.69 +1.96% 6.20 +0.14° 4.80 +0.28° 1.03 +0.06° 0.25 +0.01° 33.55 +0.77¢  3.03 +0.17°
45 84.66 +1.712 4.90 +0.10° 5.20 +0.15® 1.48 +0.03¢ 0.25 +0.01° 47.15 +095° 351 +£0.07°
50 84.90 +2.45% 4.50 +0.13° 5.20 +0.15® 152 +0.10¢ 023 +0.01° 53.00 +153 335 +0.21°
55 85.42 +3.45% 4.80 +0.19° 5.40 +0.22% 181 +0.07% 0.18 +0.01° 41.50 +1.68° 239 +0.10°
60 87.38 +1.01* 3.30 +0.04¢ 550 +0.10% 1.83 +0.03° 0.24 +0.00° 48.60 +056° 175 +0.03¢
Mean on the same column with different superscripts are significantly different (p < 0.05)
Table 2. Effect of drying temperature on the vitamin content of OFSP flour
Vitamin C (mg/g) Vitamin A (mg/g) Beta carotene (mg/g)
Temp (°C)
Control 123.00 +213 391.00 +6.77% 424.50 +7.35%
40 109.00 +252° 268.20 +6.19 351.20 +8.11°
45 101.00 +0.58° 289.80 +5.86 301.70 +6.10°
50 101.00 +0.58° 268.30 +7.75 280.80 +8.11°
55 83.80 +3.39¢ 240.90 +9.74° 225.60 +9.12¢
60 49.40 +0.57¢ 181.80 +2.10° 202.00 +2.33¢
Mean on the same column with different superscripts are significantly different (p < 0.05)
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V. CONCLUSION [18]
It can be concluded that drying irrespective of the drying
temperature significantly influence the moisture, fat, crude
fiber, protein, vitamin C and beta carotene contents of fresh
orange flesh sweet potato tubers while increase in drying
temperature has no effect on the crude fiber. The drying
temperature of 45°C is recommended for drying fresh
orange flesh sweet potato tuber to obtain high quality flour
in terms of lower MC (4.9%) and higher protein (3.51%),
vitamin C (10.1 mg/100g) and beta carotene (289.8
mg/100g).

[19]

[20]
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