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Abstract 

Sweet potatoes are rich in nutrients, including bioactive compounds like carotenoids and 

polyphenols. This study provided information on the effect of postharvest handling conditions; 

curing (direct sunshine) and ambient storage on the total carotenoids, total polyphenols and 

antioxidant activity of five Ugandan sweet potato varieties. The total carotenoid content was 

determined following Rodriguez and Kimura's method, while total polyphenol content and 

antioxidant activity were assessed using Folin-Ciocalteu’s reagent and the FRAP assay, 

respectively. Findings showed significant variation in total carotenoids, total polyphenol content 

and antioxidant activity of the different sweet potato varieties. There was an increase in total 

carotenoids in both cured (322 to 391 µg/100g) and non-cured roots (325 to 366 µg/100g), on 

average during storage. The total polyphenol content declined from 1.04 mg GAE/g (at harvest) 

to (0.42 and 0.47 mg GAE/g) in cured and non-cured roots, respectively, on average. The 

antioxidant activity was reduced from 8.74 µmol/g (at harvest), to 3.40 and 3.73 µmol/g in cured 

and non-cured roots respectively, on average. This study concluded that curing under direct 

sunshine decreases the polyphenols and antioxidant activities in all varieties but increases total 

carotenoid content, suggesting careful consideration of postharvest handling procedure before 

storage, for nutrient maximization.   

Keywords: Sweet potatoes; Total carotenoids; Post-harvest handling; Antioxidant activity; 

Curing 

Introduction 

Sweet potato is an important crop worldwide 

and is consumed especially in the tropical 

regions where it is indigenous. Sweet potatoes 

are considered to be highly nutritious because 

they are not only rich in energy, but also 

contain biologically active components such 

as polyphenols, β-carotene, ascorbic acid and 

dietary fiber (CartabianoLeite et al. 2020, 

Alam 2021, Laveriano-Santos et al. 2022). 

The flesh colours of sweet potato genotypes 

consumed by humans are mainly white, 

cream, yellow, orange and purple. Purple-

fleshed varieties exhibit higher levels of 

phenolic compounds and antioxidant capacity 

compared to orange-fleshed varieties, except 

for carotenoid (Im et al. 2021, Oloniyo et al. 

https://dx.doi.org/10.4314/tjs.v50i2.3
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2021). Although ‘white-fleshed’ (white, 

cream, yellow and pale orange) sweet potatoes 

are the most commonly cultivated varieties for 

human consumption in sub-Saharan Africa 

(Alam 2021), promotion of orange-fleshed 

varieties was in the recent past initiated among 

sweet potato consumers to improve the 

vitamin A status especially among children 

(Girard et al. 2021). The high phenolic and β-

carotene content of some sweet potato 

varieties has resulted in sweet potato being 

regarded as a functional food (Amagloh et al. 

2021). Sweet potato polyphenols have been 

reported to inhibit the growth of several 

cancers (Vishnu et al. 2019) and ameliorate 

diabetes in humans (Zhang et al. 2016). 

Despite the availability of much information 

concerning the antioxidant properties of sweet 

potatoes, most of the work has been carried out 

using predominantly purple and orange-flesh 

varieties (Padda and Picha 2008, Rautenbach 

et al. 2010). Some of the results documented 

indicate differences in phenolic composition 

and antioxidant activity in of sweet potato 

varieties in the different portions like roots and 

leaves (Im et al. 2021, Padda and Picha 2008; 

Islam et al. 2003, Kourouma et al. 2020). 

Variations have also been noted in nutritional 

composition, phenolic compounds and 

antioxidant activity with seasons (Suárez et al. 

2020).  

The phytochemical content of sweet potatoes 

and other produce can be affected by 

postharvest handling procedures and storage 

conditions such as curing and time, and 

exposure to light caused tissue biochemical 

responses (Grace et al. 2014). Unlike other 

highly perishable produce like fruits and 

vegetable, sweet potatoes remain consumable 

for days to months (Grace et al. 2014). In some 

places sweet potato roots are cured by holding 

in a properly ventilated facility maintained at 

about 29 °C with 85–90% relative humidity 

for 4–7 days (Edmunds et al. 2008). The 

effects of curing and storage on sweet potato 

antioxidant activity have been previously 

investigated, but earlier research focused 

mainly on the use of controlled curing and 

storage conditions (Edmunds et al. 2008). In 

Sub-Saharan African, sweet potato roots are 

subjected to uncontrolled postharvest handling 

and storage conditions, including ambient 

storage and pit storage, which can affect the 

chemical composition of the roots including 

phenolic and carotenoid content of the roots 

(Akoroda and Teri 1998, Mpagalile et al. 

2007).  

Various researchers have reported varying 

changes in phytochemical and antioxidant 

activity in sweet potato roots subjected to 

different postharvest handling and storage 

conditions. A study by Selokela et al. (2022) 

reported a 1.2-1.5 times increase in β-

carotenoids upon solar drying sweet potatoes 

at 20-60 °C. Sun et al. (2019), found a 10 fold 

increase in the total phenolic content during 30 

days of storage at room temperature. 

Priyadarshani et al. (2007) reported 2 times 

increase in beta carotene in two weeks during 

open storage. Despite the previous reports, 

there is limited information on the antioxidant 

properties of Ugandan sweet potato varieties 

and the effect of the postharvest handling 

methods commonly used. The aim of this 

study was to provide information on the 

antioxidant components (total polyphenols 

and total carotenoids) and antioxidant activity 

of some Ugandan sweet potato varieties. This 

study also aimed at evaluating the variation in 

antioxidant activity of cured and freshly 

harvested sweet potatoes during ambient 

storage and determining the storage length for 

maximizing the different antioxidant 

components. 

 

Materials and Methods 

Sweet potato materials  

Five sweet potato varieties with varying flesh 

colours (white, cream, and orange) were used 

in this study. The sweet potatoes were 

harvested from three replicate experimental 

fields at the National Agriculture Crop 

Resource Research Institute (NACCRI) in 

Uganda. Mature sweet potato roots from all 

varieties were harvested and handled in two 

ways before storage; freshly harvested roots 

were either stored directly (non-cured) or were 

cured by spreading under the sun for 4 days 

(29–31 °C and 63–65% RH) before storage. 

The roots were stored in ambient/room 

conditions (23–26 °C and 70–80% RH) for 

eight weeks. Analysis was done weekly for 
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changes in total carotenoid content and after 

every 2 weeks for total polyphenols and 

antioxidant activity.  

 

Sample preparation  

Sound roots (200–250 g) were randomly 

selected for each sweet potato variety from 

each of the three replicates to make composite 

samples for subsequent analyses. Each of the 

selected roots was washed under running tap 

water, peeled, and sliced longitudinally into 

four pieces of which two opposite pieces were 

then grated uniformly. The grated tissue from 

the three replicates was combined and mixed 

thoroughly. Samples for total carotenoid 

analysis were prepared by homogenizing 

grated tissue in a mortar. Samples for total 

polyphenol content and antioxidant activity 

were prepared by freeze-drying grated root 

tissue with a vacuum freeze-dryer (DetiAnyou 

FD-27S, Beijing, China) at -30 °C for 24 

hours. Just before analyses, the samples were 

milled using a laboratory mill (Wondermill, 

model 70, Korea).  

 

Analyses 

Total carotenoid content 

The total carotenoid content of the sample was 

determined according to Rodriguez & Kimura 

(2004). Five (5) grams of the homogenized 

sample was thoroughly mixed with 50 mL of 

cold acetone and the mixture was filtered with 

suction through a Buchner funnel fitted with 

glass wool. The acetone extract was added to 

40 mL of petroleum ether in a 500 mL 

separation funnel and distilled water was 

slowly added to the mixture and allowed to 

flow along the sides of the funnel. After 

separation, the aqueous phase (lower phase) 

was discarded and the petroleum ether (PE) 

phase was washed 3 times with distilled water 

to remove any residual acetone. The PE phase 

was collected into a 50 mL volumetric flask, 

the solution was passed through a small funnel 

containing anhydrous sodium sulphate (15 g) 

to remove residual water and the volume was 

topped up with PE. The absorbance of the 

carotenoid solution was taken at 450 nm. The 

total carotenoid content was recorded in 

µg/100 g. 

 

Total polyphenol content (TPC) and 

antioxidant activity 

The sweet potato samples were extracted 

according to the method used by Dincer et al. 

(2011). Samples weighing 1 g were placed in 

50 mL centrifuge tubes and were extracted 

using 20 mL aqueous methanol (80%) by 

heating in a water bath at 80 ⁰C for 10 min, 

shaking manually for 30 s, and cooling the 

tubes to room temperature before centrifuging 

at 4,500 ×g for 20 min. The supernatants were 

transferred to 25 mL volumetric flasks and the 

volumes were adjusted with extraction 

solution. The methanol extracts were stored at 

-20 °C until they were analyzed. 

 

Total polyphenol content 

The total polyphenolic content (TPC) was 

analyzed by the procedure based on the Folin-

Ciocalteu’s reagent (FCR) as described 

Volden et al. (2008). The analysis was 

conducted using a Konelab 30i (Thermo 

Electron Corp. Vantaa, Finland), an automated 

equipment in which 20 µL of sample were 

added to 100 µL of FC reagent (diluted 1:100 

with distilled water), mixed and incubated at 

37 °C for 60 s prior to addition of 80 µL of 

7.5% (w/v) sodium bicarbonate solution. The 

samples were mixed and incubated at 37 °C 

for 15 min. The absorbance was read at 765 

nm and the results were assessed against a 

calibration curve of garlic acid. The results 

were presented as mg Garlic equivalents 

(GAE)/g (DW). 

 

Ferric reducing antioxidant power (FRAP) 

Antioxidant activity in the sweet potato 

methanol extracts was measured using the 

ferric reducing antioxidant power (FRAP) 

assay described (Benzie and Strain, 1996) 

with some modifications by Volden et al. 

(2008). The measurements were carried out 

using a Konelab 30i in which 200 µL of the 

FRAP reagent (3.0 mM acetate buffer, 10 mM 

2,4,6-Tripyridyl-S-triazine (TPTZ) in 40 

mMHCl, FeCl3 6H2O, ratio 10:1:1) were 

automatically pipetted separately and mixed in 

the cuvettes with 8 µL of the sample extract. 

The mixture was then incubated at 37 °C for 

10 min and the absorbance read at 595 nm. 

Trolox (Vitamin E analogue) was used as a 
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control. The results were expressed as µmol/g 

Dry matter. 

 

Statistical analysis 

Data for the different parameters were 

analysed using Minitab (Minitab Inc., State 

College, PA, USA) version 16.  Analysis of 

variance (ANOVA) using adjusted sums of 

squares for tests was used to analyse for 

variation in means of total carotenoids, total 

polyphenols and antioxidant activity among 

the five varieties of sweet potatoes (with 

varying flesh colours) during storage. Tukey’s 

test was used to determine which specific 

means within the different variables among 

treatments were different from each other. 

Means were considered to be significantly 

different at p < 0.05. Pearson product-moment 

correlation coefficient tests were done to 

measures the strength and direction of the 

relationships between the different antioxidant 

components within the different sweet potato 

varieties during storage. This method was 

selected because the data was continuous. The 

results are presented as means with respective 

standard deviations obtained from the 

analyses.  

 

Results and Discussion 

Effect of postharvest handling conditions 

on total carotenoids, total polyphenol 

content and antioxidant activity of ambient 

stored sweet potato roots 

Total carotenoid content 

Significant differences (p < 0.05) were 

observed in the total carotenoid content of the 

sweet potato varieties used in the present 

study. NASPOT 10 and NASPOT 2 displayed 

the highest and lowest total carotenoids (343.4 

and 14.75 µg/g respectively). The carotenoids 

were significantly higher in orange-fleshed 

(NASPOT 9 and NASPOT 10) than in the 

white/cream-fleshed varieties, by 23-fold 

(Figure 1). The study by Kourouma et al. 

(2020) aligns with these findings, showing 

that orange-fleshed sweet potato varieties 

contain significantly higher total carotenoids 

compared to white/cream-fleshed varieties. 

Their results revealed a 23-fold difference in 

carotenoid content among the different flesh 

colours, mirroring results with NASPOT 9 and 

NASPOT 10 in this study. This consistency 

underscores the value of orange-fleshed sweet 

potatoes as rich sources of carotenoids, 

particularly β-carotene, crucial for addressing 

vitamin A deficiency in regions with limited 

access to nutrients. Orange-fleshed sweet 

potato varieties are being promoted in Africa 

to improve the vitamin A status of children 

because they are bio-fortified with β-carotene 

(Mutuku &Mwaniki 2019, Bao 2020). The 

total carotenoids in all the sweet potato roots 

increased during storage, although they 

decreased consistently after 3-4 weeks of 

storage in the orange-fleshed varieties (Figure 

1). The deep orange-fleshed varieties 

(NASPOT 9 and NASPOT 10) contained the 

highest and the white-fleshed variety 

(NASPOT 2) displayed the lowest carotenoid 

content consistently during storage. Higher 

expression of carotenoid biosynthesis genes 

like LCYB and lower expression or activity of 

the catabolic gene IbCCD4 could contribute to 

the exceptional carotenoid retention observed 

in these varieties after curing and storage. 

NASPOT 9 and NASPOT 10 sweet potato 

varieties were genetically engineered to 

increase carotenoid content, specifically β-

carotene (Ngailo et al. 2013). Similarly, over 

expression of the sweet potato Orange-

Insunder (IbOr-Ins) gene in anthocyanin-rich 

purple-fleshed sweet potato enhanced 

carotenoid accumulation and stability during 

post-harvest storage (Park et al. 2015). There 

were significant differences (p < 0.05) in the 

carotenoid content between the cured and non-

cured roots during storage with cured roots 

displaying higher carotenoid content than the 

non-cured (Figure 1). These results point to 

the fact that the enzymes responsible for the 

biosynthesis of carotenoids remained 

functioning under postharvest handling and 

storage conditions, thus facilitating 

carotenogenesis.  
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Figure 1: Effect of postharvest handling conditions on the total carotenoid content of five 

sweet potato varieties stored in ambient conditions (a) freshly harvested (non-cured) 

roots and (b) cured roots in Uganda.  

The findings from this study agree with 

Selokela et al. (2022) who observed increase 

in β-carotenoids upon solar drying sweet 

potatoes at 20-60 °C implying that curing 

increases carotenoid content in sweet potatoes. 

Carotenoid synthesis has been reported to 

have the potential to occur in fruits, vegetables 

and root crops provided the plant materials are 

intact, hence preserving the enzyme for 

carotenogenesis (Simões et al. 2020, Tripathi 

et al. 2020). The postharvest degradation of 

carotenoids observed after 3-4 weeks of 

storage in the orange-fleshed varieties could 

be attributed to enzymatic or non-enzymatic 

oxidation (Ngamwonglumlert et al. 2020).  

 

Total polyphenol content 

The polyphenol content differed significantly 

(p < 0.05) among the sweet potato varieties 

studied with NASPOT 2 and Kakamega 

having the highest and lowest mean content 

(1.6 and 0.77 mg GAE/g), respectively. The 

differences in the polyphenol content among 

varieties may be attributed to the differences 

in quantities and/or types of phenolols 

synthesized as influenced by genotype 

(Rumbaoa et al. 2009, Rosero et al. 2020). 

There was a reduction in the polyphenol 

content of the sweet potato roots in all the 

varieties during the 8 weeks of storage at 

ambient conditions (Figure 2). The mean total 

polyphenols in freshly harvested roots (1.04 

mg GAE/g) reduced to 0.42 and 0.47 mg 

GAE/g in cured and non-cured roots 

respectively, in storage. NASPOT 2 and 

NASPOT 9 contained the highest content of 

total polyphenols during storage of both cured 

and non-cured roots consistently (Figure 2). 

Whereas the polyphenol content of the sweet 

potato roots decreased significantly during 

curing, there was no significant difference in 

the polyphenol content of cured and non-cured 

roots during storage (Figure 2). These results 

differ from those in previous studies which 

reported an increase in sweet potato phenolics 

during storage. Ishiguro et al. (2007) found 

that total phenolic content was 1.5 times 

higher in sweet potato roots stored at 15°C for 
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4 weeks compared to freshly harvested roots. 

Similarly, Donado-Pestana et al. (2012) 

reported that total phenols increased by 20-

30% in orange-fleshed sweet potato cultivars 

after 30 days of storage at 25 °C. Sun et al. 

(2019) also noted that total phenolic content 

increased by 1.2-1.5 times in 10 sweet potato 

varieties during 30 days of storage at room 

temperature. The authors attributed this 

increase to the activation of phenylalanine 

ammonia-lyase (PAL), a key enzyme in the 

phenylpropanoid pathway, in response to 

wounding stress during storage (Franková et 

al. 2022, Gabilondo et al. 2022). The results 

from this study are however consistent with 

Kim et al. (2019) who observed that different 

forms of heat treatment had a significant 

reduction effect on Protocatechuic acid and 

Chlorogenic acid, which are phenolic acids in 

sweet potato roots. Additionally, Islam et al. 

(2003) also observed a higher phenolic content 

(10.1 g/100g) in leaves of sweet potatoes 

grown at lower temperature (20 °C) than those 

grown at higher temperature, 30 °C (9.0 

g/100g). The reduction in polyphenol content 

in cured sweet potato root could have been 

caused by the degradation of the polyphenol 

component caused by heat (Islam et al. 2003), 

like temperature and relative humidity. 

 

 
 

Figure 2: Effect of postharvest handling conditions on the total polyphenol content of five 

sweet potato varieties stored in ambient conditions (a) freshly harvested (non-cured) 

roots and (b) cured roots in Uganda. 

The differences between results from the 

present study and the previous studies could be 

attributed to several factors which include, 

among other things, differences in sweet 

potato varieties, environmental conditions, 

and storage conditions like temperature and 

relative humidity (Franková et al. 2022, 

Gabilondo et al. 2022). 

 

 

Antioxidant activity 

There was significant variation (p < 0.05) in 

antioxidant activity among sweet potato 

varieties, with NASPOT 2 and NASPOT 9 

having higher values (10.4 and 8.45 µmol/g, 

respectively) than the other varieties (Figure 

3). A reduction in the antioxidant activity was 

observed in both the cured and non-cured roots 
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during storage (Figure 3). NASPOT 2 and 

NASPOT 9 displayed the highest antioxidant 

activities consistently during the storage of 

both cured and non-cured roots. The highest 

antioxidant activity noted in NASPOT 2 and 

NASPOT 9 sweet potato varieties during 

storage, both in cured and non-cured roots can 

be attributed to their higher total polyphenol 

content (Figure 2). The study revealed a strong 

positive correlation (p < 0.05, r = 0.815) 

between antioxidant activity and total 

polyphenol content in sweet potato roots 

during storage, indicating that the antioxidant 

properties are closely linked to the phenolic 

compounds present.  

The sweet potato varieties with the lowest 

antioxidant activity were observed to have 

reduced levels of total polyphenol content, 

leading to diminished antioxidant capacity. 

The study highlighted that the antioxidant 

activity decreased in cured and non-cured 

roots during storage. Varieties with lower 

antioxidant activities may have lower levels of 

phenolic compounds, impacting their overall 

antioxidant potential. Curing caused a 

reduction in FRAP values in all the sweet 

potato roots similar to that observed in total 

polyphenol content (Figure 2b and 3b) but did 

not significantly affect the FRAP values in the 

subsequent weeks. The significant positive 

correlation (p < 0.05, r = 0.815) between 

antioxidant activity and total polyphenol 

content of the sweet potato roots during 

storage shows that as polyphenol content 

decreased, the antioxidant activities in the 

sweet potato roots also decreased. This 

implies a relationship between antioxidant 

activity and total polyphenol content during 

storage. These results are in agreement with 

results from a study by Teow et al. (2007) who 

found variation in antioxidant activity among 

sweet varieties and also observed a reduction 

in antioxidant activity during storage, 

consistent with the decrease noted in both 

cured and non-cured sweet potato roots over 

time in this study. The study is also in 

agreement with Kim et al. (2019) who 

reported correlation between total phenolic 

acid content (TPAC), and antioxidant activity 

of sweet potato according to cultivar and heat 

treatment condition. However, these results 

are in disagreement with those reported by Jia 

et al. (2022) who recorded a negative 

correlation between total phenols and 

antioxidant activity of sweet potato extracts 

from the leafy parts of the sweet potatoes. In 

their study, the cultivar with the highest total 

phenolic content (5.2 mg GAE/g) exhibited 

the lowest antioxidant activity (2.8 µmol 

TE/g), while the cultivar with the lowest 

phenolic content (3.8 mg GAE/g) had the 

highest antioxidant activity (4.5 µmol TE/g). 

This could be due to the different plant parts 

employed in these two studies.  
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Figure 3: Effect of postharvest handling conditions on the antioxidant activity of five sweet 

potato varieties stored in ambient conditions (a) freshly harvested (non-cured) roots 

and (b) cured roots in Uganda. 

 

The present results seemed to suggest that the 

intensity of orange flesh colour did not 

translate into high levels of antioxidant 

activity of the sweet potatoes. This assertion is 

supported by the findings that whereas orange-

fleshed varieties (NASPOT 9 and NASPOT 

10) in this study consistently had higher total 

carotenoid content than white and cream-

fleshed varieties, white-fleshed varieties 

(NASPOT 1 and NASPOT 2) exhibited higher 

total polyphenol content and antioxidant 

activity than some orange-fleshed varieties 

used in this study except NASPOT 9. There 

was a significant negative correlation (p < 

0.05, r = -0.280) between antioxidant activity 

and total carotenoid content of the sweet 

potato roots during storage. This suggests that 

the color intensity of sweet potato flesh, 

particularly orange color, is indicative of 

carotenoid levels rather than total polyphenol 

content or antioxidant activity. These results 

are also supported by the significant negative 

correlation (p < 0.05, r = -0.417) which was 

observed between total polyphenol content 

and the total carotenoid content. These 

findings are consistent with results from a 

previous study which showed that carotenoids 

especially β-carotene do not have ferric 

reducing activity (Dincer et al. 2011). Toew et 

al. (2007) also reported poor correlation 

(R2 = 0.480) between antioxidant activity the 

lipophilic-ORAC with the β-carotene contents 

of sweet potato varieties. The negative 

correlation between the total carotenoid 

content and antioxidant activity of the sweet 

potatoes shows that most of the antioxidant 

activity of these roots is as a result of the 

presence of polyphenols (Al-Saikhan et al. 

1995, Kalt 2005). However, a study by 

Kourouma et al. (2019) showed positive 

correlations between carotenoids and 

antioxidant activity in sweet potatoes. Work 

on cultivars of berries also showed 

correlations between carotenoids and 

antioxidant activity Kruczek et al. 2012, 

Fidrianny et al. 2018). The differences 
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observed between the present results and the 

previous work could be due to differences in 

the food materials and method used to 

determine the antioxidant activity.    

 

Conclusion 

The available evidence from this study 

indicates that the sweet potato varieties 

displayed a wide range of antioxidant activity, 

which was strongly correlated with their total 

polyphenol content. Specifically, the white-

fleshed varieties exhibited the highest 

antioxidant activity and total polyphenol 

content. In contrast, the orange and yellow 

varieties had higher carotenoid content but did 

not necessarily have the highest antioxidant 

activity. The study found a significant positive 

correlation between antioxidant activity and 

total polyphenol content in sweet potato roots 

during storage, suggesting that the decrease in 

antioxidant activities was linked to the 

reduction in root polyphenol content. Curing 

and storage led to a decrease in total 

polyphenol content and antioxidant activity, 

but an increase in total carotenoid content. 

There were negative correlations between; 

total carotenoids and total polyphenol content 

and between total carotenoids and FRAP 

values. The authors recommend that to 

maximize antioxidant activity, sweet potato 

roots should be consumed while fresh or 

stored for a short time but should be cured and 

stored for about 4 weeks to maximize total 

carotenoid content. 

Acknowledgements 

The study received financial support from the 

Norwegian Universities’ committee for 

Development, Research, and Education 

(NUFU) through the Norwegian University of 

Life Sciences (UMB) and Makerere 

University (MAK).  

Conflict of interest 

The authors declare that there is no conflict of 

interest 

References 

Alam MK 2021 A comprehensive review of 

sweet potato (Ipomoea batatas L.] Lam): 

Revisiting the associated health benefits. 

Trends Food Sci. Technol.115:512-529.  

Al‐Saikhan MS, Howard LR and Miller Jr, JC 

1995 Antioxidant activity and total 

phenolics in different genotypes of potato 

(Solanum tuberosum, L.). J. Food Sci. 60: 

341-343.  

Amagloh FC, Yada B, Tumuhimbise GA, 

Amagloh FK and Kaaya AN 2021 The 

potential of sweetpotato as a functional 

food in Sub-Saharan Africa and its 

implications for health: A review. Mol. 

26:2971. 

Akoroda MO and Teri JM 1988 Food security 

and crop diversification in SADC 

countries: The role of cassava and 

sweetpotato. Proceedings of the scientific 

workshop of the Southern African Root 

Crop Network (SARRNET) held at 

Pamodzi Hotel, Lusaka Zambia. 

Bao BM 2020 The potential of freshly bred 

orange-fleshed sweet potato varieties in 

combating vitamin A deficiency MSc 

Dissertation, The Open University of 

Tanzania. http://repository.out.ac.tz/2933/ 

Benzie IF and Strain JJ 1996 The ferric 

reducing ability of plasma (FRAP) as a 

measure of “antioxidant power”: The 

FRAP assay. Anal. Biochem. 23:90-76. 

Cartabiano LC, Porcu O and de Francisco A 

2020 Sweet potato (Ipomoea batatas L. 

Lam) nutritional potential and social 

relevance: A review. Int. J. Eng. Res. Appl. 

10:23-40.  

Dince C, Karaoglan M, Erden F, Tetik N, 

Topuz A and Ozdemir F 2011 Effects of 

baking and boiling on the nutritional and 

antioxidant properties of sweet potato 

cultivars. Plant Foods Hum. Nutr. 66:341-

347.  

Donado-Pestana CM, Salgado JM, de Oliveira 

Rios A, dos Santos PR and Jablonski A 

2012 Stability of carotenoids, total 

phenolics and in vitro antioxidant capacity 

in the thermal processing of orange-

fleshed sweet potato cultivars grown in 

Brazil. Plant Foods Hum. Nutr. 67:262-

270. 

Edmunds B, Boyette M, Clark C, Ferrin D, 

Smith T and Holmes G 2008. Postharvest 

handling of sweet potatoes. J. Food Qual. 

34:259-267. 

Fidrianny I, Suhendy H and Insanu M 2018 

Correlation of phytochemical content with 

antioxidant potential of various sweet 



Tanz. J. Sci. Vol. 50(2) 2024 

201 

potato (Ipomoea batatas) in West Java, 

Indonesia. Asian Pac. J. Trop. Biomed. 

8:25-30.  

Franková H, Musilová J, Árvay J, Šnirc M, 

Jančo I, Lidiková J and Vollmannová A 

2022 Changes in antioxidant properties 

and phenolics in sweet potatoes (Ipomoea 

batatas L.) due to heat treatments. Mol. 

27:1884-1900. 

Gabilondo J, Corbino G, Chludil H, and Malec 

L 2022 Bioactive compounds of two 

orange-fleshed sweet potato cultivars 

(Ipomoea batatas (L.) in fresh, stored and 

processed roots. Appl. Food Res. 2:100061 

Girard AW, Brouwer A, Faerber E, Grant FK 

and Low JW 2021 Orange-fleshed 

sweetpotato: Strategies and lessons 

learned for achieving food security and 

health at scale in Sub-Saharan Africa. 

Open Agric.6:511-536.  

Grace MH, Yousef GG, Gustafson SJ, Truong 

VD, Yencho GC, and Lila MA 2014 

Phytochemical changes in phenolics, 

anthocyanins, ascorbic acid, and 

carotenoids associated with sweet potato 

storage and impacts on bioactive 

properties. Food Chem.145:717-724. 

Im YR, Kim I and Lee J 2021 Phenolic 

Composition and Antioxidant Activity of 

Purple Sweet Potato (Ipomoea batatas (L.) 

Lam.): Varietal Comparisons and Physical 

Distribution. Antioxid, 10:462-479. 

Ishiguro K, Yahara S and Yoshimoto M 2007 

Changes in polyphenolic content and 

radical-scavenging activity of sweet potato 

(Ipomoea batatas L.) during storage at 

optimal and low temperatures. J. Agric. 

Food Chem. 55:10773-10778. 

Islam MS, Makoto Y, Ishiguro K, Okunu S 

and Yamakawa O 2003 Effect of artificial 

shading and temperature on radical 

scavenging activity and polyphenol 

composition in sweet potato leaves. J. Am. 

Soc. Hortic. Sci.128:182-187 

Jia R, Tang C, Chen J, Zhang X and Wang Z 

2022 Total phenolics and anthocyanins 

contents and antioxidant activity in four 

different aerial parts of leafy sweet potato 

(Ipomoea batatas L.). Mol.27: 3117-3139.  

Kalt W 2005 Effects of production and 

processing factors on major fruit and 

vegetable antioxidants. J. Food Sci. 

70:R11-R19. 

Kim MY, Lee BW, Lee H-U, Lee YY, Kim 

MH, Lee JY, Lee BK, Woo KS and Kim 

HJ 2019. Phenolic compounds and 

antioxidant activity in sweet potato after 

heat treatment. J. Sci. Food Agric.99:6833-

6840.  

Kourouma V, Mu Tai-Hua, Zhang M, Sun 

Hong-Nan 2020 Comparative study on 

chemical composition, polyphenols, 

flavonoids, carotenoids and antioxidant 

activities of various cultivars of sweet 

potato. Inter. J. Food Sci. Tech.55:369-

378.  

Kourouma V, Mu Tai-Hua, Zhang M, Sun 

Hong-Nan 2019 Effects of cooking 

process on carotenoids and antioxidant 

activity of orange-fleshed sweet potato. 

Food Sci. Tech. 104:134-141 

Kruczek M, Swiderski A, Mech-Nowak A and 

Król K 2012 Antioxidant capacity of crude 

extracts containing carotenoids from the 

berries of various cultivars of Sea 

buckthorn (Hippophae rhamnoides L.) 

Acta Biochim. Pol. 59:135-137.  

Laveriano-Santos EP, López-Yerena A, 

Jaime-Rodríguez C, González-Coria J, 

Lamuela-Raventós RM, Vallverdú-

Queralt A, Romanyà J and Pérez M 2022 

Sweet Potato is not simply an abundant 

food crop: a comprehensive review of its 

phytochemical constituents, biological 

activities, and the effects of processing. 

Antioxidants.11: 1648-1676.  

Mpagalile JJ, Silayo VCK, Laswai HS and 

Ballegu WR 2007 Effect of different 

storage methods on the shelf-life of fresh 

sweet potatoes in Gairo, Tanzania. 

Proceedings of the 13th ISTRC 

Symposium, pp. 500-505. 

Mutuku M and Mwaniki M 2019 Importance 

of β-carotene rich weaning food prepared 

through enrichment of maize meal with 

potatoes (Ipomea batatas) also known as 

Orange Flesh Sweet Potatoes (OFSP). 

Bioact. Compd. Health Dis.2:183-190. 

Ngailo S, Shimelis H, Sibiya J and Mtunda K 

2013 Sweet potato breeding for resistance 

to sweet potato virus disease and improved 



Nabubuya et al. - Effect of Post-harvest Handling Conditions on Polyphenol Content … 

202 

yield: Progress and challenges. Afr. J. 

Agric. Res. 8:3202-3215. 

Ngamwonglumlert L, Devahastin S, Chiewchan 

N and Raghavan V 2020 Plant carotenoids 

evolution during cultivation, postharvest 

storage, and food processing: A review. 

Compr. Rev. Food Sci. Food Saf.19:1561-

1604.  

Oloniyo RO, Omoba OS, Awolu OO and 

Olagunju AI 2021 Orange-fleshed sweet 

potatoes composite bread: A good carrier of 

beta (β)-carotene and antioxidant properties. J. 

Food Biochem.45:e13423.  

Padda MS and Picha DH 2008 Effect of low 

temperature storage on phenolic composition 

and antioxidant activity of sweet potatoes. 

Postharvest Biol. Technol.47:176-180.  

Park SC, Kim SH, Park S, Lee HU, Lee JS, Park 

WS, Ahn MJ, Kim YH, Jeong JC, Lee HS and 

Kwak SS 2015 Enhanced accumulation of 

carotenoids in sweet potato plants 

overexpressing IbOr-Ins gene in purple-

fleshed sweet potato cultivar. Plant Physiol. 

Biochem. 86:82-90.  

Priyadarshani AMB, Jansz ER and Peiris H A 

2007 Study on post-harvest carotenogenesis of 

sweet potatoes under two different storage 

conditions. J. Natl. Sci. Found. Sri Lanka 

35:53-55. 

Rautenbach F, Faber M, Laurie S and Laurie R 

2010 Antioxidant capacity and antioxidant 

content in roots of 4 sweetpotato varieties. J. 

Food Sci.75:C400–C405.  

Rosero A, Sierra C, Pastrana I, Granda L, Pérez J-

L, Martínez R, Morelo J, Espitia L, Araujo H 

and De Paula C 2020 Genotypic and 

environmental factors influence the proximate 

composition and quality attributes of 

sweetpotato (Ipomoea batatas L.). Agri. Food 

Secur. 9:14-31. 

Rodriguez-Amaya DB and Kimura M 2004 

Harvestplus handbook for carotenoid analysis 

(Vol. 2, p. 63). Washington, DC: Inter. Food 

Pol. Res. Inst. (IFPRI). 

Rumbaoa RGO, Cornago DF and Geronimo IM 

2009 Phenolic content and antioxidant 

capacity of Philippine sweet potato (Ipomoea 

batatas) varieties. Food Chem.113:1133-1138.  

Selokela LM, Laurie SM and Sivakumar D 2022 

Impact of different postharvest thermal 

processes on changes in antioxidant 

constituents, activity and nutritional 

compounds in sweet potato with varying flesh 

colour. S. Afr. J. Bot.144:380-388.  

Simões A do N, de Almeida SL, Borges CV, 

Fonseca KS, Barros Júnior AP, de 

Albuquerque JR T, Corrêa CR, Minatel IO, 

Morais MA dos S, Diamante MS and Lima 

GPP 2020 Delaying the harvest induces 

bioactive compounds and maintains the 

quality of sweet potatoes. J. Food 

Biochem. 
https://doi.org/10.1111/jfbc.13322 

Suárez S, Mu T, Sun H and Añón MC 2020 

Antioxidant activity, nutritional, and 

phenolic composition of sweet potato 

leaves as affected by harvesting period. 

Int. J. Food Prop. 23:178-188. 

Sun Y, Pan Z, Yang C, Jia Z and Guo X 2019 

Comparative assessment of phenolic 

profiles, cellular antioxidant and 

antiproliferative activities in ten varieties 

of sweet potato (Ipomoea Batatas) storage 

roots. Molecules 24:4476. 

Teow CC, Truong V-D, McFeeters RF, 

Thompson RL, Pecota KV and Yencho GC 

2007 Antioxidant activities, phenolic and 

β-carotene contents of sweet potato 

genotypes with varying flesh colours. 

Food Chem. 103:829-838.  

Tripathi A, Baran C, Jaiswal A, Awasthi A, 

Uttam R, Sharma S, Bharti AS, Singh R 

and Uttam KN 2020 Investigating the 

carotenogenesis process in papaya fruits 

during maturity and ripening by non-

destructive spectroscopic probes. Anal. 

Lett.53:2903-2920.  

Vishnu VR, Renjith RS, Mukherjee A, Anil 

SR, Sreekumar J and Jyothi AN 2019 

Comparative study on the chemical 

structure and in vitro antiproliferative 

activity of anthocyanins in purple root 

tubers and leaves of sweet potato (Ipomoea 

batatas). J. Agric. Food Chem.67:2467-

2475.  

Volden J, Borge GIA, Bengtsson GB, Hansen 

M, Thygesen IE and Wicklund T 2008 

Effect of thermal treatment on 

glucosinolates and antioxidant-related 

parameters in red cabbage (Brassica 

oleracea L. ssp. Capitata f. rubra). Food 

Chem. 109:595-605. 

https://doi.org/10.1111/jfbc.13322


Tanz. J. Sci. Vol. 50(2) 2024 

203 

Wang S-Q, Tang J, Hu K-D, Huang Z-Q, Yang F, 

Zhang H-Y, Hu L-Y, Li Y-H, Yao G-F, and 

Zhang H 2019 Antioxidative system in sweet 

potato root is activated by low-temperature 

storage. J. Sci. Food Agric.99:3824-3833.  

Zhang L, Tu Z, Yuan T, Wang H, Xie X and 

Fu Z 2016 Antioxidants and α-glucosidase 

inhibitors from Ipomoea batatas leaves 

identified by bioassay-guided approach 

and structure-activity relationships. Food 

Chem. 208:61-67. 

 


