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In the present work, orange-coloured sweet potatoes (OCSP) and cream-

coloured skinned sweet potatoes (CCSP) were processed using the 

following methods: steaming (with or without peeling), roasting, boiling 

(with or without peeling), and frying.  The functional and pasting 

properties, colour (L* a* b*∆E*), hydrolysis, and estimated glycemic 

indices (eGI), as well as the glycemic loads (GL) of the processed sweet 

potatoes, were studied.  Results revealed that processing methods 

increased the swelling capacities, water absorption capacities, and bulk 

densities of sweet potato flours, with steaming (with or without peel) 

having the highest values. Processing methods reduced lightness (L*). 
They increased the yellowness (b*) of the sweet potato flours, while well-

visible colour differences (∆E*) were observed in the processed samples 

compared to the control (RAW – OC and RAW – CC). Processing 

reduced the HI, eGI, and GL of the sweet potatoes; the lowest values of 

these parameters were observed in the roasted samples.  In this study, 

roasting was observed to provide significant nutritional benefits, making 

it a suitable dietary regimen for individuals who require low- to medium-

glycemic index (GI) foods. 
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Sweet potato (Ipomoea batatas (L)) is a dicotyledonous, starchy, tuberous vegetable 
characterised by its sweet taste. It is a vital commodity, particularly in underdeveloped 
nations, ranking fifth among food crops in terms of fresh weight. (Truong, et al., 2018). 
According to Shekhar et al. (2015), sweet potato varieties include white-skinned, cream-
skinned, and yellow-to-orange-skinned sweet potatoes. Sweet potato varieties are 
unique sources of vitamins, dietary fibre, and minerals, and are deficient in fat and 
cholesterol (Eke-Ejiofor & Onyeso, 2019). They could therefore offer nutritional 
benefits to rural and urban dwellers.  
Orange-colored skinned sweet potato (OCSP) is a biofortified cultivar of sweet potato 
grown due to its high provitamin A carotenoid content (International Potato Centre, 
2017). It was introduced into Nigeria in 2015 through a three-year project in Osun and 
Kwara States, pioneered by the International Potato Centre (CIP), which ended in 2017. 
According to Abdulla et al. (2014), OCSP is also a unique source of vitamin C, B6, 
copper, dietary fibre, manganese, potassium, and iron.  
Approximately 2.73 million tonnes of sweet potatoes are consumed in Nigeria, utilising 
diverse processing techniques that include boiling, frying, roasting, and steaming 
(Olagun 
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(Olagunju et al., 2020). These methods or processing 

techniques often result in a significant reduction in 
specific micronutrients in the food, especially 

provitamin A and vitamin C (Olagunju et al., 
2020). However, the advantages of cooking may 
include increased digestibility, improved nutrient 

availability, enhanced palatability, and extended shelf 
life of the food (Satheesh & Workneh, 2019). The 

consumption of β-carotene-rich sweet potato varieties 
could be encouraged in developing countries where 
Vitamin A deficiency (VAD) poses significant health 

challenges. Regular consumption of β-carotene-rich 
foods may help boost the immune system and reduce 

the risk of cardiovascular diseases (Ahmed et al., 
2010).  The use of OCSP flour in the production of 
confectionery products, such as cakes, bread, and 

biscuits, through extrusion cooking, has been reported 
by several authors (Adegbanke et al., 2018; Satheesh 

& Workneh, 2019; Omoba et al., 2020; Oloniyo et al., 
2021). Likewise, OCSP has also been used in the 
production of healthy drinks and juices (Kolawole et 

al., 2018; Sathheesh & Workneh, 2019). Processing 
techniques, especially boiling and steaming, are 
pretreatments or preprocessing methods used in the 

production of breakfast or extruded products 
(Olubunmi et al., 2017). They significantly affect the 

chemical constituents of sweet potatoes (Ikanone & 
Oyekan, 2014; Olagunju, 2020), which in turn 
influence the functionality of sweet potato flour (Hung 

& Morita, 2003).  
Previous researchers had reported on the valuable 

properties of flour and starch from native sweet potato 
(Ndangui et al., 2014; Tortoe et al., 2017; Guo et al., 
2019; Tong et al., 2020), while there is a dearth of 

evidence on the valuable properties of flour from 
thermally processed sweet potato.  

The carbohydrates in food are classified based on how 
they impact the blood glucose levels, which is known 
as the Glycemic Index (GI) after consumption. 

Carbohydrate foods with a low GI value (<55) are 
digested, absorbed, and metabolised gradually 

(slowly), resulting in a low and slow or gradual 
increase in the blood sugar (Wolever et al. 1991) 
This study, therefore, aims to investigate the impact of 

these processing techniques (boiling, steaming, 
roasting, and frying) on the functional properties, 

hydrolysis, and glycemic indices of orange-coloured 
and cream-coloured skinned sweet potato flours.  

Materials and methods 

Materials 

Orange-skinned sweet potatoes (Mother's Delight 

variety) used were acquired from the demonstration 
farm of the International Potato Centre (CIP), Iloko–

Ijesa, Osun State, Nigeria (Latitude 7.6524 and 
Longitude 4.8236). The cream coloured skinned sweet 
potatoes (Hannah variety) were purchased from 

"Erekesan market", Akure, Ondo State, 
Nigeria.  Analytical grade chemicals and reagents were 

used for the analysis. 

Sample preparation 
Four thousand nine hundred grams (4.9kg) of each 

sweet potato variety were washed and divided into 
seven equal parts and subjected to different processing 

methods as described by Gouado et al. (2011).   Seven 
hundred grams (700g) each of orange cream-skinned 
sweet potato tubers and creamed coloured sweet potato 

(OCSP and CCSP) were peeled, sliced, and oven-dried 
(Techmel and Techmel USA, DHG-9101.ISA) at 55 

°C for 24 h, and then pulverised to fine flour.  

 Steaming: One thousand four hundred grams (1400 g) 
of tubers were divided into two equal parts of seven 

hundred grams (700 g) each.  One part (700 g) was 
skinned, wrapped in banana leaves, cooked in water at 
95 ± 5 °C in an aluminium pot with a mesh separating 

the water from the wrapped potatoes, and covered for 
30 minutes to obtain steamed with peel (SWP). The 

second part, weighing 700 grams (700 g), was 
unpeeled and subjected to the same procedure as the 
peeled part to obtain steamed without peel (SWOP). 

Roasting: Seven hundred grams (700 g) of each 
variety were roasted with peel in an oven (Nexus, 

GCCR-NX-800IS) at 200 °C for 30 min. The samples 
were turned regularly during roasting to avoid burning. 

Boiling: One thousand, four hundred grams (1,400 g) 

of tuber was divided into two equal parts, peeled and 
unpeeled, and boiled separately at 100 °C for 20 

minutes.   

Frying: Seven hundred grams (700 g) of potatoes were 
peeled, sliced, and fried at 150 °C for 5 minutes in a 

Binatone Deep Fryer (MC-DF 1023, China) using 
King's vegetable oil. 

All processed sweet potato samples (RAW-OC, RAW-
CC, SWP-OC, SWP-CC, SWOP-OC, SWOP-CC, 
ROAST-OC, ROAST-CC,  BWP-OC, BWP-CC, 

BWOP-OC, BWOP-CC, FRIED-OC, FRIED-CC) 
were oven-dried (Techmel and Techmel USA, DHG-

9101.ISA) at 55±5 °C  for two hours,  milled using a 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=vitamin+A
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=vitamin+C
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hammer mill (model 4, Arthur H. Thomas Co., 

Philadelphia, PA), sieved through a 1mm screen mesh, 
packaged in a hermetically sealed container, and stored 

at 4 °C until use.  

Physical attributes of sweet potato samples  
The physical attributes of sweet potato samples were 

examined using the procedure described by Teye & 
Abano (2012). The orange-skinned sweet potato 

(Mother's Delight variety) and cream coloured skinned 
sweet potato (Hannah variety) were evaluated virtually 
for peel and colour.  The diameter was measured by a 

Vernier calliper (Vernier AF1125 Digital Calliper 
(0.01mm precision) and a tape rule. Three (3) pieces 

from each lot of the two sweet potato varieties were 
randomly selected and evaluated, and afterwards 
documented. The masses of each of the above-

mentioned skinned tubers were measured using an 
electronic weighing balance (Mettle Instrument PJ6, 

Switzerland) and also documented. 
 The same varieties, whose lengths and weights were 
previously measured (as above), were uniquely 

divided into three sections: head, middle, and tail. The 
diameters of the marked sections were then assessed 
(i.e., DH, DM, and DT).  They were measured along 

these distinct portions, from the head to the tail, using 
two perpendicular lines with a Vernier calliper, and the 

average values for the assessments at each portion of 
the tuber were calculated. Thus, three tuber diameters 
were obtained for each tuber. The same tubers 

measured were cut into three slices along the 
designated lines, after which peels, that is, the periderm 

and cortex, were removed from the tuber flesh. The 
calliper was used to measure the thickness of the peels 
removed from each tuber, specifically the peel 

thickness at the head (PH), middle (PM), and tail (PT).  

The peel proportion by weight (PPW) of sweet 

potato samples 
Sweet potato tubers were weighed, and the mass 
recorded (M1).  The potatoes, peeled carefully as 

explained above, had their peels removed from the 
individual tubers, which were then weighed (M2).  Peel 

proportion by weight (PPW) of each tuber was then 
determined using Eq. 1.  

�1�2   (1) 

Solid density of sweet potato tuber 

The skinned whole sweet potato tuber was weighed on 
an analytical balance (Mg). The weighed sweet potato 

was released into a measuring cylinder (250ml) 
containing a known volume of water, and the 

difference in volume (Vcm3) was recorded as the 

volume occupied by the tuber. Three replicates were 
done for each sweet potato variety, and the data were 

analysed.  The density of tubers was subsequently 
calculated using Equation 2. 

D=MV  (2) 

Determination of the swelling capacity (SC) of 

processed sweet potato flour 

The swelling capacity (SC) of processed sweet potato 
flour samples was determined using the procedure 
described by Abbey & Ibeh (1988). About ten (10) 

grams of the flour sample were weighed into a 
measuring cylinder, and 5 mL of distilled water was 

added to the flour in the cylinder. The sample volume 
was noted.  The content remained uninterrupted for 1 
hour, and the volume was observed and re-recorded. 

����ℎ� �������� �� ������ ����� 
��������������� �������� �� ������ ������ 

��������(3) 

Determination of the dispersibility of processed 

sweet potato flour 
The dispersibility of processed sweet potato flour 

samples was determined using the method described 
by Kulkarni et al. (1991). One hundred millilitres (100 

mL) of distilled water was added to ten grams (10 g) of 
flour in a 100 mL measuring cylinder. It was then 
vigorously stirred and allowed to settle for 3 hours. The 

volume of the stable elements was then noted and 
deducted from 100. The variance was recorded as 

percentage dispersibility.                                                              

Determination of water and oil absorption 

capacities (WAC) of processed sweet potato flour 

 The technique of Adebowale et al. (2005) was 
employed to determine the water absorption capacity 
(WAC) and oil absorption capacities (OAC) of the 

processed flour samples.  Ten millilitres (10 mL) of 
distilled water or refined soybean oil with a specific 

gravity of 0.9092 was mixed with 1 g of the processed 
sweet potato flour in separate beakers. The suspensions 
were agitated for three minutes with the aid of a stirring 

device, and then centrifuged at 500 rpm for 30 minutes. 
The supernatants obtained were carefully decanted and 

measured in a graduated cylinder (10 mL).  The water 
and oil absorbed by the flour were calculated as the 
difference between the initial volume of water or oil 

added to the flour sample and the volume of the 
supernatant.  
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Determination of the bulk density of processed 

sweet potato flour 
The gravimetric procedure described by Okaka & 

Potter (1979) was used to determine the bulk density 
of flour samples. Fifteen grams (15 g) of processed 
flour was poured into a standardised measuring 

cylinder, and the bottom of the cylinder was tapped 
frequently on the laboratory bench to remove air space 

between the flour until a persistent volume was 
attained. Bulk density was obtained by dividing the 
weight of the flour by the volume. 

������ �� ��� 

������������ �� ��� 
��������    (4) 

Determination of pasting properties of processed 

sweet potato flour 
A Rapid Visco Analyser (RVA4500) was used to 
assess the pasting characteristics of processed flour 

(Newport Scientific, 1998). About 2.5 g of the 
processed flour samples were weighed into empty 

canisters, and twenty-five (25 mL) of distilled water 
was added to the canister containing the samples. The 
solutions were carefully mixed, and the canisters were 

fitted tightly into the RVA as suggested.  Slurries were 
subjected to heating (50 to 95 °C), with a heating and 

cooling rate of 11.25 °C per minute. Pasting 
parameters were obtained from the pasting profile 
using the Thermocline for Windows software, 

connected to a computer (Awolu, 2017). 

Determination of colour properties of processed 

sweet potato flour  
The colour of processed flours was determined using a 
colourimeter, PCE-CSM 3. Three characteristics 

[L*(lightness), a*(redness) and b*(yellowness)] were 
obtained for the processed flours. The colour 

difference (∆E*) between two flour samples was 
designated as  

(5) 

 ∆L* ∆b * and ∆a* are the differences between the two 

samples in L*, b*, and a*, respectively. The ∆E* 
(colour variation) differs depending on the absorbed 

colour and the responsiveness of the human eye, as 
described by Mesias et al. (2016). 
 

Hydrolysis index and Estimated Glycemic index 

(eGI) processed sweet potato flour samples. 

In vitro starch hydrolysis was determined using the 
method described by Goni et al. (1997). The rate of 
starch digestion was expressed as the percentage of 

starch hydrolysed per unit time. The hydrolysis index 

(HI) was expressed as a percentage for each of the flour 
samples, calculated as the ratio between the Area 

Under the Curve (AUC) at 0–180 min for white bread 
(reference) and the AUC of each sample. The 
estimated glycemic indices of the processed flour 

samples were obtained using the equation of Goni et 
al. (1997), with minor modifications. 

   (6) 
With eGI as Estimated Glycemic Index (%), and HI 
as Hydrolysis Index (%).  

Statistical analysis 
The Statistical Package for the Social Sciences (SPSS) 

version 17.0 were used to analyse the data. Means 
separation was carried out using Duncan's New 
Multiple Range Test (DNMRT), and significant 

differences were determined at P ≤ 0.05.  
 

Results and Discussion 
Physical attributes of sweet potato tubers  
The physical features of sweet potato are vital in the 

development of handling, harvesting and storing 
equipment (Teye and Abano, 2012).  The physical 
attributes of the two varieties of sweet potatoes, orange 

coloured skinned sweet potato (OCSP) and cream 
coloured skinned sweet potato (CCSP) are presented in 

Table 1. Colour differs between the two varieties; 
OCSP exhibits an orange colouration, while CCSP is 
cream-coloured. The colour difference could be 

attributed to the high presence of carotenoids in the 
OCSP compared to the CCSP. The mean tuber length 

of OCSP and CCSP was 8.75 and 9.65 cm, 
respectively. The mean tuber length values obtained in 
this study are less than the mean length (13.42cm) of 

sweet potatoes documented by Parwada et al. (2011). 
The difference in the report might be attributed to 

disparities in tuber age as well as differences in sweet 
potato cultivar. 
The diameter at the head (DH), diameter at the middle 

(DM), and diameter at the tail (DT) of the OCSP were 
3.2, 6.1 and 3.2 cm, respectively, and 3.7, 5.2, and 3.3 

cm, respectively, for CCSP. The mean diameter 
obtained for the two varieties in this study (4.16 cm for 
OCSP and 4.06 cm for CCSP) was also lower than the 

5.38 cm reported by Parwada et al. (2011). The height 
of the ridges might have influenced the length and 

diameter of sweet potatoes. According to Parwada et 
al. (2011), the root diameter of sweet potato reduced 
with increasing ridge height, while the root length 

increased with an increase in ridge height. 
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Table 1: Physical properties of orange coloured and cream coloured skinned sweet potato 
Sample Colour Length cm Ppw(g) DH DM DT PH(cm) PM(cm) PT(cm) D 

OCSP (RAW) Orange 8.75 12.5 3.2 6.1 3.2 0.1 0.1 0.1 1.16 

CCSP(RAW) Cream 9.65 15.0 3.7 5.2 3.3 0.1 0.1 0.1 1.06 
Values are means of OCSP= orange coloured skinned sweet potato, CCSP= cream coloured skinned sweet potato L= length, 

PPW= proportion by weight,DH=diameter of the head ,DM=diameter of the middle, DT=diameter of the tail, PH=peel thickness at 
the head, PM=peel thickness at the middle, PT= peel thickness at the tail, Density

The densities of OCSP and CCSP were 1.16 g/cm³ and 
1.06 g/cm³, respectively. The tuber's density is vital 

when designing container materials and handling 
processes for tubers (Akaimo & Raji, 2006). The 

average thickness of peels of OCSP as well as CCSP 
at the head (PH), middle (PM) and tail (PT) were 0.1, 0.1, 
and 0.1 cm, respectively. The peel proportion by 

weight (PPW) is 12.46 g in OCSP and 15 g in CCSP. 
The thickness of the peel and the peel proportion by 

weight (PPW) are required in the development of a 
machine for peeling tubers.   
 

Influence of processing on functional properties of 

sweet potato flour 

Swelling capacities of orange coloured (OCSP) and 
cream coloured skinned sweet potatoes (CCSP) 
significantly (p≤ 0.05) increased with processing 

(Table 2). In OCSP, steaming with peel (SWP – OC) 
exhibited the highest swelling capacity of 47% 

increase, while FRIED-OC exhibited the lowest 
(8%).  Similarly, in CCSP, SWP- CC exhibited a 77% 
increase in swelling capacity.  It implies, therefore, that 

SWP favours the swelling capacity of sweet potatoes, 
with CCSP tending to swell better than OCSP.  A 

variety of sweet potato types and different processing 
methods are factors that influence the swelling 
capacity of flour (Suresh et al., 2015; Uthayakumaran 

et al., 2025). Awuchi & Echeta (2019) stated that flour 
having a high amount of starch (amylopectin content) 

is capable of exhibiting increased swelling capacity, 
implying that CCSP exhibited higher amylopectin 
content than OCSP. Additionally, steaming with peel 

(SWP), as observed in CCSP, may likely reduce the 
amylose fraction of the processed flour, resulting in the 

increased development of the amylopectin phosphate 
complex and, consequently, increasing the swelling 
capacity.  The decreased swelling capacity observed in 

FRIED-OC may be attributed to the presence of oil, 
which is capable of reducing water absorption, 

increasing the gelatinisation temperature, and 
invariably decreasing swelling capacity (Garcia & 
Franco, 2015). The capability of the starch content in 

flour to absorb water and then swell is known as the 
swelling capacity; it is an essential parameter in bakery 

goods (Iwe et al., 2016).  

A dispersibility of 59.89% was reported for RAW-OC 
and 55.70% for RAW–CC. The dispersibility of the 

processed flours varies significantly in OCSP; 
steaming without peel (SWOP – OC) showed the 

highest increase in dispersibility, at 4%, compared to 
RAW – OC. Similarly, in CCSP, ROAST-CC 
exhibited a 9% increase in 

dispersibility.  Dispersibility measures the degree to 
which flour can be reconstituted in the presence of 

water (Adebowale et al. 2008). ROAST- CC will 
disperse better than other samples in OCSP and CCSP. 
The high percentage of dispersibility exhibited by 

RAW – OC and ROAST - CC will make reconstitution 
into a fine, consistent dough easy (Ohizua et al., 2017). 

The WAC of orange-coloured sweet potato flour 
ranged from 331 to 472 g/g, with ROAST-OC having 
the lowest value. In CCSP, WAC ranged from 244 to 

428 g/g, with RAW-OC having the lowest WAC in the 
two varieties of sweet potatoes (OCSP and CCSP). 

SWOP exhibited the highest WAC. The Increase 
observed in water absorption capacities may be related 
to the hydrophilic constituents, such as starch, fibre, 

and proteins (polar amino acid residues), in the flour 
(Suresh & Samsher, 2013; Awuchi et al., 

2019).  During steaming, pre-gelatinisation occurs, 
with consequent modification of the starch structural 
moiety, resulting in high WAC.  When the starch is 

modified, the disordering of intermolecular hydrogen 
bonding is prompted, causing the release of hydroxyl 

groups (hydrophilic sites) that can absorb water 
molecules, leading to swelling.  Akubor & Fayhase 
(2018) reported that a higher water absorption capacity 

makes it suitable for the invention of ready-to-eat food 
products, as it stimulates cohesiveness, such as in 

dough formulation.  Flours high in WAC might be 
ideal in the processing of baked goods and sausage 
(Iwe et al., 2016).  

Likewise, the rise in oil absorption was observed in the 
processed flour samples of both varieties compared to 

the raw. FRIED-OC had the highest oil absorption with 
8% increase in processed OCSP, while FRIED-CC had 
the highest oil absorption of 3% increase in processed 

CCSP.  The high OAC observed, especially in FRIED-
OC, can be attributed to the presence of non-polar 

sequences capable of forming hydrophobic 
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interactions with hydrocarbons in foods and flour 

(Jitngarmkusol et al., 2008; Suresh et al., 2015). The 
high OAC in the flour enables it to improve the 

palatability, shelf life, taste, and mouthfeel of food 
required in food preparation, especially in bakery 
products (Akubor, 2017).   

Bulk density of OCSP varied between 0.69 g/cm2 and 
0.98 g/cm2, while CCSP ranged from 0.78 g/cm2 to 0.99 

g/cm2. Bulk density varies with processing and 

increases with OCSP and CCSP.  The variation 

observed in the bulk densities of the two varieties may 
be ascribed to the flour starch content. Low bulk 

densities in processed flours of both varieties are of 
tremendous benefit in harmonising food formulation 
(Suresh & Samsher, 2013). Bulk density is important 

because it is used to design and determine suitable 
packaging for the product (Iwe et al., 2016).

 
Table 2: Effect of Processing on Functional Properties of OCSP and CCSP 

Sample Swelling 

capacity % 

Dispersibility 

% 

Water  absorption 

capacity (g/g) 

Oil absorption 

capacity (g/g) 

Bulk density 

 g/cm3 

Orange  coloured skinned sweet potato (OCSP) 
RAW-OC 41.80g±0.10 59.89c±0.06 349d±1.00 136ab±0.01 0.75e±0.01 
SWP-OC 61.50a±0.10 59.63d±0.06 349d±1.00 98b±1.00 0.91b ±0.02 
SWF-OC 56.30d± .10 62.37a± 0.06 472a± 1.27 122b±22.2 0.98a±0.01 
ROAST-
OC 

59.63b±0.25 61.29b± 0.06 331e±1.00 129ab±10.6  0.88c.± 0.01 

BWP-OC 51.17e±0.15 58.25f±0.06 389b±0.58 117b±1.00. 0.79d±0.01 
BWOP-
OC 

58.27c± .15 61.37b± 0.06 386b± 5.51 129ab±10.6 0.91b± 0.01 

FRIED-
OC 

45.33f± 0.15 58.50e± 0.10 370c± 1.00 147a±9.85 0.69f±0.01 

Cream  coloured   skinned  sweet potato (CCSP) 
RAW-CC 30.67g±0.15 55.70f±0.10 244f±1.00 147ab±9.85 0.78c±0.01 
SWP-CC 54.37b±0.15 60.47a±0.06 330d±0.58 123c±11.3 0.91b±0.01 
SWOP-
CC 

46.30f±0.10 59.33c±0.12 428a±1.00 117c±1.00 0.91b±0.01 

ROAST-
CC 

49.37d±0.15 60.57a±0.12 350c±1.00 136b.0±1.0 0.99a±0.01 

BWP-CC 50.70c±0.20 56.80e±0.10 370b±1.55 117c±1.00 0.99a±0.01 
BWOP-
CC 

46.80e±0.10 59.87b±0.06 311e±1.00 110C±11.3 0.83d±0.01 

FRIED-
CC 

57.20d±0.10 58.33d±0.06 311e±1.00 151a±3.22 0.88c±0.01 

Values are means.  ± Standard deviation. The same subscripts are not significantly different along the column (p≤0.05) —RAW-

OC=Orange coloured sweet potato (RAW).SWP-OC=Orange coloured sweet potato steamed with peel. ROAST-OC=Orange 

coloured sweet potato roasted. SWOP-OC = Orange coloured sweet potato steamed without peel. BWOP-OC=Orange coloured 

sweet potato boiled without peel. FRIED-OC = Orange coloured sweet potato fried.BWP-OC=Orange coloured sweet potato boiled 

with peel. RAW-CC =Cream sweet potato, ROAST-CC = Cream coloured sweet potato roasted.FRIED-CC= cream coloured sweet 

potato fried. SWP-CC=Cream sweet potato steamed with peel.BWP-CC=Cream coloured sweet potato boiled with peel. SWOP-
CC= Cream coloured sweet potato without peel.BWOP-CC=Cream coloured sweet potato boiled without peel

Influence of processing on pasting profiles of raw 

and processed OCSP and CCSP 
Table 3 shows the pasting profiles of raw and 

processed OCSP and CCSP. The Pasting temperature 
of 53.70 °C was reported for RAW - OF and 79.10 °C 
for RAW- CF. Pasting temperature indicates the lowest 

temperature at which the starch particles in the flour 
swell (Awolu et al., 2018).  

It depicts the cooking temperature (Ekunseitan et al., 
2016; Kolawole et al., 2018). No pasting temperatures 
were observed for the processed OCSP and CCSP, 

indicating that no energy is required during the pasting 

of the processed flours, and also suggesting that the 
flours possess weak shear resistance and molecular 

recombination capacity. The peak viscosity of OCSP 
ranged from 13 – 629 RVU, and from 40.99-272 RVU 
for CCSP. The peak viscosity observed in this study 

for RAW-OF was greater than 247 RVU, which is 
higher than the value of 247 RVU obtained for OCSP 

by Kolawole et al. (2018); this difference may be 
attributed to variations in geographical location.
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Table 3:  Effect of Processing on Pasting Properties of OFSP and CFSP 

Sample Pasting temp RVU Peak viscosity 

RVU 

Trough RVU Breakdown RVU Final viscosity 

RVU 

Setback  viscosity 

RVU 

Peak time 

(min) 

Orange-skinned sweet potato 
RAW-OC 53.70± 1.00 629.0a±1.00 629.0 ab±1.00 40.00 b±1.00 1064 k±1.00 455.00k±1.00 5.27abc±1.0 
SWP-OC _ 41.00 b ±1.00 38.00 d±1.00 2.00 d±1.00 56.00 a±1.00 17.00 c±1.00 5.87abc±1.00 

SWOP-OC _ 69.00 b ±1.00 616.0 d±1.00 2.63 d±1.58 80.00 f±1.00 15.00 a±1.00 4.80 bc±1.00 

ROAST-OC _ 13.00 b ±1.00 71.00 d±1.00 11.67 c±17.62 106.00h±1.00 35.00 h±1.00 6.73 bc±1.00 

BWP-OC _ 60.00 b ±1.00 55.00 d ±1.00 5.00 cd±1.00 77.00 d±1.00 22.00 e±1.00 5.53 bc±1.00 

BWOP-OC _ 54.00 b ±1.00 53.00 d±1.00 0.97 d±0.06 78.00 e±1.00 25.00 f±1.00 6.07abc±1.00 

FRIED=OC _ 73.00 b ±1.00 72.00 d±1.00 0.97 d±0.06 93.00 f±1.00 21.07 d±0.99 6.27 bc±1.00 

Cream coloured skinned sweet potato 
RAW-CC 79.10± 1.00 40.99 b ±5.97 702.0 a±1.00 397.0 a±1.00 1103 l±1.00 401.00a±1.00 4.07 c±1.00 

SWP-CC _ 43.00 b ±1.00 42.00 d±1.00 0.97 d±0.06 58.00 b ±1.00 16.00 g ±1.00 6.51 bc±0.56 

SWOP-CC _ 62.00 b ±1.00 60.00 d±1.00 2.00±1.00 105.00±1.00 46.00 e±1.00 6.71 b±0.84 

ROAST-CC _ 96.00 b ±1.00 89.00 d±1.00 7.00 cd±1.00 154.00 i±1.00 65.00 d±1.00 5.29abc±2.04 

BWP-CC _ 49.00 b ±1.00 48.00 d±1.00 0.97 d±0.06 73.00 c±1.00 25.00 f±1.00 6.40b±1.21 

BWOP-CC _ 272.0 b ±1.00 262.0 cd±1.00 10.00±1.00 433.00±1.00 191.00b±1.00 7.43a±0.70 

FRIED-CC _ 200.0 b ±1.00 450.0 bc±1.00 5.00 cd±1.00 279.00 i±1.00 84.00 c±1.00 6.44 bc±1.45 

Values are means.  ± Standard deviation. The same subscripts are not significantly different along the column (p≤0.05). RAW-OC=Orange coloured sweet potato (RAW).SWP-OC=Orange 

coloured sweet potato steamed with peel, ROAST-OC=Orange coloured sweet potato roasted. SWOP-OC Orange coloured sweet potato steamed without peel. BWOP-OC=Orange coloured 

sweet potato boiled without peel. FRIED-OC = Orange coloured sweet potato fried. BWP-OC=Orange coloured sweet potato boiled with peel.RAW-CC =Cream sweet potato, ROAST-CC = 

Cream coloured sweet potato roasted. FRIED-CC= cream coloured sweet potato fried. SWP-CC=Cream sweet potato steamed with peel. BWP-CC=Cream coloured sweet potato boiled with 
peel. SWOP-CC= Cream coloured sweet potato without peel. SBWOP-CC=Cream coloured sweet potato boiled without peel.

The highest viscosity reached during cooking signifies the paste's strength due to 
gelatinisation (Awolu et al., 2018). Since peak viscosity is linked to the gradation 

of starch damage in flours, it suggests that starch damage is higher in the 
processed samples than in the RAW – OC. High peak viscosity indicates the 

suitability of the sample, especially RAW-OC, for food products that require high 
elasticity and strength. 
The trough viscosity decreased in all the processed potato flours for both OCSP 

and CCSP. SWP-OC and SWP-CC had the highest decrease, at 93.8% and 93.8%, 
respectively. Trough viscosity refers to the lowest viscosity in the continuous 

temperature phase of the RVA pasting curve and also indicates the paste's ability 
to withstand collapse upon chilling (Adebowale et al., 2012). 

Similarly, the processing methods employed significantly decreased the 
breakdown viscosity in both processed OCSP and CCSP. The trend of inflated 

starch granules breaking when held at high temperatures and subjected to 
uninterrupted shearing is indicative of breakdown viscosity. It is also an indicator 
of paste stability (Akanbi et al., 2009). The breakdown of starch in a molecule 

may be influenced by several factors, including the type of material, temperature, 
and the extent of mixing and shear applied to the mixture (Newport Scientific, 

1998). 
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The low breakdown viscosity recorded by the diverse 

processing methods may be a result of the inability of 
the processed sample to paste due to initial starch 

breakdown. Processing resulted in a 90-95% decrease 
in the final viscosity of both varieties (OCSP& CCSP). 
Samples SWP-OF and SWP-CF exhibit the highest 

decrease in final viscosity, reaching 95%. Thermal 
dilapidation of the starch particles through heat 

treatment resulted in a low final viscosity of the flours 
from cooked samples. Final viscosity is a parameter 
generally used to determine the quality of a starch-

based flour and its ability to form a gel after processing 
(Adebowale et al., 2012). 

Processing techniques employed decreased the setback 
viscosity of the flours, with samples SWP-OC and 
SWP-CC exhibiting the lowest setback values, 

indicating that these may have a high level of 
retrogradation.  The peak time of flours significantly (p 

< 0.05) increased in both samples (OCSP and CCSP) 
with processing. The increase observed in the peak 
time of the processed OCSP and CCSP might be due 

to the partial gelatinisation of the samples as a result of 
the different processing techniques. According to 
Akanbi et al. (2009), the peak time is the time (in mins) 

when the peak viscosity occurs.  

Effect of processing on the colour profile of raw and 

processed OCSP and CCSP   
The effect of processing on the colour profile of raw 
and processed OCSP and CCSP is presented in Table 

4. Colour is a vital attribute, linked to the nutritional 
properties of the food, and dictates the final purchasing 

price and general acceptability of the products (Xiao et 
al., 2014; Omoba et al., 2020). Both varieties 
significantly (p ≤ 0.05) decreased in L* values with 

processing; SWOP-OC had the highest decrease of 
25% in OCSP, and BWP-CC had the highest decrease 

of 5% in CCSP. Similarly, OCSP significantly (p ≤ 
0.05) increased in the b* values, with FRIED-OC 
exhibiting the highest percentage increase (13%). This 

finding contradicts the observations of a previous 
author, who reported a decrease in b* values due to 

frying, which was attributed to the browning reaction 
that occurs during frying (Sobukola et al., 2018). The 
increase in b* values, which indicate yellowness, 

detected in this study, might be ascribed to the 
temperature (< 170 °C) used in frying resulting in 

desirable products. Marked significant differences 
were visualised in processed OCSP samples with ΔE 

values ranging from 9.13 – 25.11, while well-visible 
colour differences were observed in CCSP processed 

samples (ΔE=1.2-5.2), compared to the control (RAW 

–OC and RAW – CC). 

Influence of processing on the hydrolysis index (HI) 

and estimated glycemic index (eGI) of OCSP and 

CCSP 

The influence of processing on the hydrolysis index 
(HI) and estimated glycemic index (eGI) of the 
samples was presented in Table 5.  The HI value of 49 

was reported for OCSP, and 43 for CCSP. The 
processing methods employed decreased the HI of 

OCSP; SWP-OF had the highest decrease (22%), 
followed by ROAST-OC and BWP-OC, which 
decreased by 20%, while BWP-CC decreased by 15%. 

According to Nani et al (2016) and Corrado et al. 
(2023), the HI characterises the food's starch 

digestibility as it relates to the starch digestibility of 
white bread (a reference).  The high HI leads to a 
higher rate of digestibility. The study shows the 

processes (SWP, ROAST, and BWP) reduced starch 
hydrolysis, and these may be related to the chemical 

structure of starches (amylose-amylopectin ratio). 
An estimated glycemic index of 67 (medium GI) was 
reported for both OCSP and CCSP flours (Table 5). 

The estimated glycemic index decreased with 
processing methods, except for SWP-CC and BWP-

CC, which showed an increase in the estimated 
glycemic index (eGI). The increase observed may be 
attributed to the ability of steaming and boiling (with 

or without peel) to expose the potato starch matrix and 
invariably promote gelatinisation, which consequently 
predisposes the potatoes to enzymatic digestion and 

increases the hydrolysis rate, which is directly 
proportional to the glycemic index.  Similarly, an 

increase in the eGI of BWP-CC and SWP-CC may be 
linked to the starch's capacity to absorb water and 
undergo swelling (i.e., gelatinisation), which 

irreparably disrupts the crystalline structure of the 
starch, making it readily hydrolysed by amylase. This 

observation is similar to that of Gracia-Eleazu et al. 
(2014) and Hu et al. (2022), who reported higher 
digestibility in boiled sweet potatoes compared to 

other culinary practices. For OCSP, the ROAST-OC 
and BWP - OC had the lowest eGI of 60, respectively, 

while for CCSP, the SWOP–CC and FRIED – CC 
exhibited the lowest eGI of 60, respectively. Food is 
classified into three categories based on its glycemic 

index, which include high-glycemic-index food (70), 
medium-glycemic-index food (56-69), and low-

glycemic-index food (<55), as reported by Foster–
Powell et al. (2002).  
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Table 4: Effect of Processing on Colour of OCSP and CCSP 

Sample L* a* b* C Hue ▲E 

Orange coloured skinned sweet potato (OCSP)  
RAW-OC 85.75a±1.85 5.73f±0.55 24.19d±1.35 24.86d±1.35 76.70a±0.57  

SWP-OC 73.69c±1.38 14.18b±0.60 26.85cd±1.71 30.36bc±1.79 62.15e±0.84 15.9 
SWOP-OC 64.01d±1.41 16.03a±1.33 27.08c±3.48 32.08abc±3.67 59.93f±1.02 25.11 
ROAST-OC 77.97b±0.67 12.40cd±0.21 28.30bc±0.72 30.90bc±0.60 66.34d±0.84 11.85 
BWP-OC 79.11b±1.75 10.79e±0.44 26.45cd±1.23 28.57c±0.53 67.80c±0.44 9.13 

BWOP-OC 78.02b±1.79 13.23bc±0.78 31.30ab±1.53 33.98ab±1.70 67.10cd±0.43 14.66 
FRIED-OC 73.21c±1.20 11.43de±0.63 33.12a±1.73 35.04a±1.29 70.95b±0.44 17.12 
Cream-coloured skinned sweet potato (CCSP)  
RAW-CC 83.09ab±1.46 5.198c±0.23 15.74c±0.57 16.57bc±0.53 71.71c±1.07  
SWP-CC 82.55abc±1.42 4.049d±0.20 15.76c±1.93 16.27bc±1.91 75.60a±1.23 1.2 

SWOP-CC 81.76abc±2.39 3.705d±0.20 14.35c±1.93 14.82c±1.91 75.42a±1.23 2.4 
ROAST-CC 82.13a±1.89 5.992b±0.46 19.28ab±1.73 20.19a±0.83 72.75bc±0.64 4.0 
BWP-CC 79.12c±2.45 6.28b±0.26 20.92a±0.80 21.84a±0.83 73.29b±0.38 4.11 
BWO-CC 79.73bc±1.42 7.096a±0.14 19.28ab±0.53 20.55a±0.51 69.79d±0.58 5.2 
FRIED-CC 80.93bc±2.90 4.182d±0.12 17.68b±0.68 18.17b±0.69 76.69a±0.20 3.0 

Values are means.  ± Standard deviation. The same subscripts are not significantly different along the column (p≤0.05) —RAW-

OC=Orange coloured sweet potato (RAW).SWP-OC=Orange coloured sweet potato steamed with peel. ROAST-OC=Orange 

coloured sweet potato roasted. SWOP-OC = Orange coloured sweet potato steamed without peel. BWOP-OC=Orange coloured 

sweet potato boiled without peel. FRIED-OC = Orange coloured sweet potato fried. BWP-OC=Orange coloured sweet potato boiled 

with peel. RAW-CC =Cream sweet potato, ROAST-CC Cream coloured sweet potato roasted. FRIED-CC= cream coloured sweet 

potato fried. SWP-CC=Cream sweet potato steamed with peel.BWP-CC=Cream coloured sweet potato boiled with peel. SWOP-

CC= Cream coloured sweet potato without peel; BWOP-CF=Cream coloured sweet potato boiled without peel 

 Table 5:  Effect of Processing on Hydrolysis index and Estimated Glycemic index 

Sample   Hydrolysis index(HI)  Estimated Glycemic Index 

Orange coloured skinned sweet potato (OCSP) 
RAW-OC 49.00a ± 0.3 66.61a± 1.5 
SWP-OC 38.18f ± 0.5 60.67e± 1.3 
SWOP-OC  46.58b ± 0.2 65.00b± 2.3 
BWP-OC 39.02e ± 0.6 60.00f± 1.6 
BWOP-OC 44.20d ± 0.3 63.64d± 1.3 
FRIED-OC 44.63c ± 0.2 64.21c± 2.0 

ROAST-OC 39.02e ± 0.1 60.00f± 1.4 
Cream  coloured skinned sweet potato (CCSP) 
RAW-CC 43.07e ± 0.1 66.61d± 1.2 
SWP-CC 49.00d ± 0.3 67.85b± 2.1 
SWOP-CC 51.26b ± 0.4 59.91f± 1.4 
BWP-CC 36.80 g± 0.3 68.73a ± 1.3 
BWOP-CC 52.88a ± 0.2 67.45c± 2.1 
FRIED-CC 50.52c ± 0.4 60.45e± 2.0 
ROAST-CC 37.77f ± 0.6 66.61d± 1.4 

Values are means.  ± Standard deviation. The same subscripts are not significantly different along the column (p≤0.05). RAW-

OC=Orange coloured sweet potato (RAW).SWP-OC=Orange coloured sweet potato steamed with peel. ROAST-OC=Orange 

coloured sweet potato roasted. SWOP-OC: Orange-coloured sweet potato steamed without peel. BWOP-OC=Orange coloured 

sweet potato boiled without peel. FRIED-OC = Orange coloured sweet potato fried. BWP-OC=Orange coloured sweet potato 

boiled with peel. RAW-CC =Cream sweet potato, ROAST-CC = Cream coloured sweet potato roasted. FRIED-CC= cream 

coloured sweet potato fried.SWP-CC=Cream sweet potato steamed with peel. BWP-CC=Cream coloured sweet potato boiled with 
peel. SWOP-CC= Cream coloured sweet potato without peel; BWOP-CF=Cream coloured sweet potato boiled without peel 

OCSP and CCSP are classified as middle GI foods (GI 

56-69), resulting in an intermediate increase in blood 
glucose.  The decrease in the GI of ROAST –OC may 
be attributed to weak gelatinisation of the starch as a 

consequence of dry heat. However, the GI of all 

processed OCSP was reduced with processing 
compared to the RAW-OC, although they all exhibited 
a medium glycemic index (56-69). Thus, the 
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comparison of the GI of processed sweet potatoes 

shows variances of medical importance and can form a 
basis for dietary guidance to diabetic subjects, 

especially as Raw GI > Fried GI > Boiled / SWOP - 
OC GI > Roasted GI in OCSP. 

Conclusions 

This study highlights the physical properties of sweet 
potato varieties (Orange and cream coloured skinned), 

effects of common household processing methods, 
steaming (with and without peel), roasting, boiling 
(with and without peel) and frying on the functional, 

pasting properties, colour, hydrolysis index and 
estimated glycemic index of OCSP and CCSP were 

evaluated.  Results revealed that the physical 
properties of both varieties differed; additionally, 
processing methods increased the swelling capacity, 

water absorption, and bulk density of both sweet potato 
varieties. SWOP exhibited the highest WAC in OCSP 

and CCSP, while SWOP exhibited the highest bulk 
density in OCSP, ROAST-CC, and BWP–CC 
exhibited the highest bulk densities. The effect of the 

processing methods varies; results revealed that 
processing methods (steaming, boiling) may depend 
on the targeted product.  The estimated glycemic index 

reduced with processing, which is more pronounced in 
ROAST-OC and BWOP-CC. These processing 

methods will provide immense nutritional benefits to 
consumers who require food with a low to medium GI.  
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