X4

Food and Nutrition Sciences, 2026, 17(6), 508-522

X/

"‘: g‘é?ggmﬁ https://www.scirp.?rg/journal/fns
94% Publishing ISSN Online: 2157-9458

o,

ISSN Print: 2157-944X

Proximate and Mineral Composition of Selected
Sweet Potato (Ipomoea batatas L.) Genotypes
Grown in Lesotho

Puleng Letuma®*®”, Thabang Mkhehlanel, Marealeboha Mofube!, Ntsoaki Moeketsiz,
Monica Lephole?

!Crop Science Department, Faculty of Agriculture, The National University of Lesotho, Roma, Lesotho
“Department of Agricultural Research, Ministry of Agriculture, Food Security and Nutrition, Maseru, Lesotho

Email: *pm.letuma@nul.ls

How to cite this paper: Letuma, P.,
Mkhehlane, T., Mofube, M., Moeketsi, N.
and Lephole, M. (2026) Proximate and
Mineral Composition of Selected Sweet Po-
tato ([pomoea batatas L.) Genotypes
Grown in Lesotho. Food and Nutrition Sci-
ences, 17, 508-522.
https://doi.org/10.4236/fns.2026.176034

Received: May 14, 2026
Accepted: June 27, 2026
Published: June 30, 2026

Copyright © 2026 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

Abstract

Malnutrition and micronutrient deficiencies remain significant public health
challenges in Lesotho, largely driven by dietary diversity and the underutiliza-
tion of nutritionally valuable indigenous crops. Sweet potatoes play a vital role
in strengthening food security and promoting better nutrition in vulnerable
areas. This study evaluated the proximate and mineral composition of four
sweet potato genotypes (Khumo, Monate, Ndou, and W119) collected from
South Africa and cultivated in the Berea District of Lesotho. A field experi-
ment was arranged in a randomized complete block design, with three repli-
cations. At maturity, the root samples were harvested, cleaned, crushed,
pooled, and analyzed at the Crop Science Laboratory of the National Univer-
sity of Lesotho. AOAC methods were used to analyze the proximate composi-
tion, while ultraviolet-visible (UV-Vis) and atomic absorption spectroscopy
(AAS) were used to analyze mineral content. The following proximate com-
positions were determined, including carbohydrates, crude protein, crude fi-
ber, crude fat, ash, total soluble solids (TTS), and moisture content. Mineral
elements analysed included potassium, phosphorus, calcium, magnesium, so-
dium, zinc, iron, manganese, and copper. The proximate composition varied
across genotypes, with values ranging from 0.12% - 0.80% (crude protein),
0.16% - 0.46% (crude fat), 0.83% - 1.43% (crude fibre), 64.94% - 70.62% (mois-
ture content), 28.13% - 32.71% (carbohydrates), 0.87% - 1.27% (ash), and
2.00% - 6.00% (TTS). Mineral concentrations ranged from 0.70% - 1.05% (po-
tassium), 0.52% - 0.94% (calcium), 2.52% - 5.89% (sodium), 0.22% - 0.43%
(magnesium), 0.40% - 0.76% (phosphorus), 0.16% - 1.40% (copper), 0.27% -
0.63% (zinc), 0.54% - 1.10% (manganese), and 0.19% - 0.30% (iron). Findings
from this preliminary investigation reveal that the Khumo and W119 sweet
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potato genotypes possess notable nutritional value with promising potential
for incorporation into sustainable dietary strategies in Lesotho. However, fur-
ther research is required for comprehensive elucidation of their efficacy and
adaptability across diverse agro-ecological zones.
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1. Introduction

Sweet potatoes are an important staple food crop in the underdeveloped and de-
veloping world due to their significant role in the human diet [1]. Based on the
recent statistical evidence regarding production trends and nutritional value, as
well as the documented health benefits of sweet potato, this crop has strong po-
tential to contribute to the realization of the United Nations 2030 Agenda for Sus-
tainable Development Goals (SDGs), mainly by addressing the persistent chal-
lenge of food insecurity, malnutrition, and health challenges worldwide [2]. Sweet
potatoes are a highly produced crop, ranking seventh after rice, wheat, maize, po-
tatoes, barley, and cassava in global food production, and the fifth most important
food crop in the tropics, contributing more than 119 million tons annually world-
wide [3]. Moreover, sweet potato is a versatile crop that can help combat food
insecurity in sub-Saharan African (SSA) countries due to its high yield and nutri-
tional value [1] [4].

Furthermore, sweet potato is an important crop to tackle the current problems
of food insecurity and malnutrition in developing countries like Lesotho, due to
its multi-nutritional benefits, such as having high energy content, protein, fiber,
vitamin B, B-carotene, and minerals, such as iron, calcium, magnesium, and zinc,
and other dietary bioactive compounds that are essential for human health [5].
Sweet potato leaves are rich in protein, which is essential for growing children.
According to [6] sweet potatoes are used in various forms, including bread, break-
fast items, French fries, syrup, starch, and beverages. Beyond human consump-
tion, this crop is also used as animal feed, especially in pig production, where the
vines and tubers contribute significantly to nutrition and feed efficiency [7].

Likewise, Cao [7] reported that sweet potato has sufficient fiber necessary to
prevent constipation in human beings and improve rumination and microfauna
in ruminant animals. The orange-fleshed sweet potato contains S-carotene [8],
which has important antioxidant and provitamin A properties that inhibit meta-
bolic oxidative stress and reduce the risks of cancer and heart attack. Whereas
those that are purple-fleshed are associated with anti-carcinogenic effects, anti-
inflammatory properties, immunomodulatory activity, and liver and kidney pro-
tection [9]. Moreover, beyond their nutritional value, sweet potatoes also offer
clear economic benefits. A study by FAO [10] showed that the crop contributes to

income and financial stability, thereby supporting local economies. Therefore,
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growing sweet potatoes in Lesotho offers a practical way to strengthen the coun-
try’s economy, while also supporting the health and nutrition of the Basotho peo-
ple.

A previous study by [11] indicated that sweet potato was introduced in Lesotho
in 1992 to reduce poverty; however, a considerable proportion of households con-
tinue to rely predominantly on staple crops such as maize, sorghum, and wheat.
This is due to a lack of public awareness on the composition and nutritional ben-
efits of the sweet potato and its contribution to the well-being of Basotho, which
remains underexplored. Given its dual role, nutritional and economic, the culti-
vation of sweet potatoes presents a compelling case for further research. This
study aimed to evaluate the proximate and mineral composition of sweet potato

genotypes grown in Lesotho.

2. Materials and Methods

2.1. Sample Collection and Preparation

The experiment was conducted in Berea District (-29°10'0.01"S 27°55'0.01"E), lo-
cated in the northern lowlands of Lesotho. The Berea district has mean tempera-
tures ranging from 26.4°C to 30.5°C and an annual rainfall of 600 mm. The soils
are classified as Vertisols [12]. These are dark brown clays that are neutral in re-
action, highly fertile, and characterized by marked swelling during wet periods
and substantial shrinkage in dry seasons. Genotypes were arranged using a ran-
domized complete block design, with three replicates. A compound fertilizer
(2:3:2) +Zn was applied at the rate of 400 kg/ha at planting. Irrigation was applied
daily during the first four weeks of crop establishment, after which the frequency
was reduced to once a week until flowering. Weeding was done once during the
growth cycle.

Upon reaching physiological maturity, all genotypes were harvested and then
transported to the Crop Science Laboratory at the National University of Lesotho
for further analysis. For the individual genotypes, fourteen storage roots were
used, each weighing 2 grams. These were manually cleaned by hand, removing all
foreign materials, especially soil. Then they were washed thoroughly with distilled
water to remove the dirt. Then the tubers were spread on a clean surface covered
with soft absorbent paper to be air-dried at room temperature to remove excess
moisture. The dried tuber samples were first cut into smaller pieces, pooled, and
subsequently ground and homogenized into a fine powder using a grain crusher

before analysis.

2.2. Macro Nutrient Profile

2.2.1. Proximate Analysis

Standard methods were used to determine moisture content, ash, crude fat con-
tent, crude fiber content, protein content, and total carbohydrates using the As-
sociation of Official Analytical Chemists (AOAC) [13] [14] with slight modifica-

tions. Total soluble solids were determined using a digital refractometer (0% - 85%
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Brix). These tests were all performed in the National University of Lesotho crop

science laboratory.

2.2.2. Moisture Content

The AOAC method used to determine moisture content was AOAC 925.10. The
clean moisture cans were dried in an air oven at 110°C for 2 hours, then cooled in
a desiccator, and their weight was recorded (). Additionally, 2 g of finely pul-
verized samples were weighed in the moisture cans and then reweighed ( W%). The
moisture cans and their contents (samples) were then dried in an oven for 12
hours. The moisture cans and the samples were then taken out of the oven, cooled
in the desiccator for 30 minutes, and their weight was recorded ( W5). The mois-

ture percentage was then determined using the following formula:

%Moisture content = W, -, x100
2 Wl

2.2.3. Ash Content

The ash content was estimated according to the AOAC, 923.03. Firstly, the clean
crucibles were dried in the muffle furnace for 2 hours at 550°C, cooled for 30
minutes in the desiccator, and weighed (W}). 2 g of finely pulverised sample was
transferred into the crucibles and weighed ( W%). The crucibles and their contents
(samples) were then ashed in the muffle furnace for 8 hours at 550°C to remove
all carbon. They were then cooled in a desiccator and weighed ( W5). Percentage

ash content was computed using the formula below:

% Ash content = M x100

27"

2.2.4. Crude Fat (Ether Extract)

Crude fat was determined using the AOAC 920.39 method. Two grams of each
treated sample were ground in the thimble, weighed, and recorded (W)). The 2 g
of the sample was weighed into a 500 mL round-bottom flask containing a few
anti-bumping granules and then weighed ( 1%). Then, 300 mL of petroleum ether
for extraction was added to the flask, which was fitted with a Soxhlet extraction
unit. The round-bottom flask and condenser were connected to the extractor, and
cold-water circulation was turned on. The heaters were switched on, and the heat-
ing was adjusted until the solvent was refluxed at a steady rate. Afterwards, the
extraction process began and lasted for 4 hours. Then the solvent was recovered,
and the oil was dried in the oven at 70°C for an hour. The round-bottom flask and
oil were cooled and then weighed (W4). The formula below was used to estimate

fat content.

W, -W,
%fat content = #x 100

2.2.5. Crude Fiber
The AOAC, 962.09, was used in the estimation of crude fiber content. Two grams
of finely pulverized sample was weighed and recorded ( 1), then transferred into
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a 600 mL beaker, and 200 mL of boiling 1.25% H,SO, and 1 drop of diluted anti-
foam were added. The beaker was placed on a digestion apparatus with a pre-set
hot plate and boiled for 30 minutes, periodically rotating the beaker to prevent
solids from adhering to the sides. The beaker was then removed, and the contents
filtered through a Buchner funnel. Afterwards, the beaker was rinsed with 50 to
75 mL of boiling water and washed through a Buchner. Rising was repeated three
times with 50 mL portions of water and sucked dry. Likewise, the mat and residue
were removed from the Buchner. Then, 200 mL of boiling 1.25% NaOH was added
and boiled for 30 minutes. After filtering, washing was done using 200 mL of boil-
ing 1.25% H,SO4, three 50 mL portions of H,O, and 25 mL of alcohol. Lastly, the
mat and residue were transferred into the ashing dish for 2 hours at 130°C + 2°C,
cooled in a desiccator, weighed ( W3), ignited at 600°C for 30 minutes, cooled in a
desiccator, and reweighed ( ;). Finally, the percentage crude fiber was computed
using the following formula:

%Crude Fiber = M>< 100
1
where:
W = weight of the sample
W, = weight of crucible and residue after drying
W; = weight of crucible and residue after ashing

2.2.6. Crude Protein (CP)

The protein content was determined using a method of AOAC 2001.11. It was
determined by a modification of a technique originally devised by Kjeldahl over
100 years ago. 2 g of finely pulverized sweep potato sample was added to a 50 mL
digestion flask (Kjeldahl flask). Then, 8 ml of concentrated sulphuric acid (H,SO,)
was added to 2 g of a catalyst (copper and potassium sulphate mixture). The sam-
ples were digested until a colourless solution formed. The digested samples were
heated and distilled using a Kjeldahl distiller, and ammonia gas (distilled steam)
was collected with 25 mL of 2% boric acid containing 3 mL of mixer indicator.
Furthermore, the distillates were titrated with 0.01 N hydrochloric acid to the end-
point (the endpoint was achieved when the green distillate turned to the original
pink colour of the boric acid/indicator). Lastly, the percentage of crude protein
was calculated using the formula below:

axbx14x6.25

%Crude Protein = —— *100
Weight of sample

where:
a = normality of acid
b = volume (mL) of standard acid corrected for the blank.
14 = Atomic weight of N

6.25 = factor to convert N to protein

2.2.7. Carbohydrate Content

Carbohydrate content was calculated by difference, following the formula below:
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Total Carbohydrate = 100 — [% Protein + % Fat + % Ash + % Moisture + %
Fiber].

2.2.8. Total Soluble Solids (TTS) Determination

TTS content was determined by a digital refractometer, 0% - 85% Brix. The sweet
potato storage roots were cut into small pieces using a knife. The cut pieces were
transferred to a single beaker, and each sample was homogenized in a blender to
extract sweet potato juice. Afterwards, the liquid extract from each sample was
drawn from the beaker using a pipette, then small drops were dropped on the
refractometer to determine the Brix value, and the results were recorded. After
each reading, the refractometer and the blender were cleaned. Blank was also used
as the control by dropping droplets of distilled water onto the refractometer,

which gave a constant reading of 0.3% Brix.

2.3. Mineral Content Composition

The concentration of potassium, sodium, magnesium, calcium, manganese, zinc,
iron, and copper was estimated according to the AOAC, 985.35, while phosphorus
was determined according to AOAC, 965.17. The wet digestion method was used,
whereby 2 g of finely pulverized sweet potato sample was added to the digesting
glass tube. Then 12 mL of concentrated nitric acid (HNOs) was added, and the
mixture was kept overnight at room temperature. Subsequently, 4 mL of perchlo-
ric acid (HCLO,) was added to digest the mixture. The temperature increased
gradually, starting from 50°C, until the white fumes appeared. Thereafter, the
mixture was cooled and then transferred to the 100 mL volumetric flasks, and the
volume of the mixture was made to 100 mL with distilled water. Lastly, the wet
digested solution was transferred to labeled plastic bottles. The concentrations of
potassium, sodium, magnesium, calcium, manganese, zinc, iron, and copper were
quantified using an atomic absorption spectrophotometer (PerkinElmer,
PinAAcle 500), whereas phosphorus content was measured employing a UV-vis-

ible spectrophotometric method.

2.4. Data Analysis

The data collected were subjected to one-way analysis of variance (ANOVA) using
the Statistical Package for Social Sciences (SPSS Version 20). Descriptive analysis
was performed to explore the general trend of the data. Furthermore, multivariate
analysis was executed to compare the means. Significant difference was estab-
lished at p < 0.05. Duncan multiple range tests were done to separate the means
at p < 0.05. The data were expressed as mean values derived from three replicates,
and statistically significant differences among the treatments were denoted by dis-

tinct superscript letters.

3. Results and Discussions
3.1. Proximate Composition

The proximate analysis of four sweet potato genotypes is summarized in Table 1.
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The proximal composition varied significantly among genotypes at p < 0.05 ac-
cording to the Duncan multiple range test. In this current study, protein ranged
from 0.12% to 0.80%. Among all the genotypes, W119 had the highest protein
content of 0.80%, followed by Khumo (0.76%), Monate (0.22%), and Ndou
(0.12%). The higher protein content was recorded with the orange-fleshed geno-
types (Khumo and W119). The results are in line with the findings reported by
[15], suggesting that yellow- and orange-flesh sweet potatoes are a good source of
protein. In contrast, white-flesh sweet potatoes, such as Ndou and Monate, gen-
erally had low protein content. The results presented in this study, however, are
lower than those of [16] [17], who reported 0.93% - 1.63% and 0.58% - 2.53%,
respectively. Comparable results have been reported by [18], who observed pro-
tein levels ranging from 0.11% to 0.91% in Rwanda, and by Zulkifli ez a/ [19], who
documented values between 0.32% and 0.86% in Malaysia.

Table 1. The percentage proximate composition of the four sweet potato genotypes.

Crud Moist
Variety Protein Fats Ash rude olsture Carbohydrates TTS
fiber content

Ndou 0.12° 0.16* 1.10* 0.93* 64.94° 32.71%® 2.00°
Khumo 0.76* 0.46* 1.27% 1.43* 69.02% 28.78° 4.33%
Monate 0.18° 0.17*  0.87* 0.99* 70.622 28.13% 4.33%

W119 0.80* 0.31*  0.93* 0.83* 68.16% 30.54% 6.00%

Mean 0.36 0.28 1.04 1.05 68.19 30.04 1.74
Standard
deviation 0.10 0.02 0.32 0.27 2.67 2.44 0.30

CV% 26.77 7.14 3193 25.25 3.91 8.13 17.04

Values with different superscripts within a column are significantly different (p < 0.05).

The fat content observed in the present study ranged between 0.16% and 0.46%
(Table 1). These values exceed those reported by [20], who documented fat levels
0f 0.10%. On the contrary, the results are comparatively lower than those obtained
by Do Nascimento et al. [16], where crude fat content varied from 0.19% to 4.50%.
Such differences may be attributed to varietal differences arising from genetic var-
iation. Nevertheless, given that starch constitutes the principal byproduct, the rel-
atively low-fat content is unlikely to pose a significant limitation.

The ash content of sweet potato measures the presence of minerals or inorganic
residues left over from acid-facilitated oxidation of organic matter in foods [21].
Moreover, [22] emphasized that the more the ash content, the higher the chances
of a greater amount of mineral element content. In this study, the ash content
ranged from 0.87% to 1.27% (Table 1). [16] [23] reported similar ranges, between
0.85% - 1.29% and 0.40% - 2.35%, respectively. Nevertheless, the results are lower
than the range of 2.56% to 4.70% found on different sweet potato genotypes by
[24]. One of the factors that contributes to the variation could be fertilizer appli-
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cation, as suggested by [25], that an increase in fertilizer application can signifi-
cantly promote an increase in mineral content.

Dietary fiber plays a significant role in human health, such as regulating blood
sugar levels and lowering cholesterol, together with adding bulk to human stool,
thereby promoting regular bowel movements. Including sweet potatoes in diets
can help meet daily fiber needs and support a healthy digestive system [4] [26].
The dietary fiber of the tested sweet potato genotypes varied from 0.83% to 1.43%.
These results suggest that the genotypes are within the range of dietary fiber ob-
tained by previous researchers [17]. In addition, [18] [26] reported fiber content
0f 0.30% and 0.11% to 0.14%, respectively.

Moisture content, which represents the proportion of water present in sweet
potato, plays a critical role in determining its shelf life, sensory attributes, and
overall quality [22]. In the present study, the genotypes analyzed showed moisture
levels ranging from 64.94% to 70.62%. These values are consistent with those re-
ported by Ukom [27], who documented a range of 61% - 70%, and are comparable
to the findings of [28], where the moisture content reached 70.95% and 72.96%.
Such variability among genotypes largely depends on agronomic practices, in-
cluding irrigation regimes, soil management strategies, and harvest timing, high-
lighting the fundamental role of cultivation methods in shaping crop composition.

Carbohydrates are a good source of energy and act as substrates in the produc-
tion of aromatic and phenolic compounds [27]. Table 1 displays carbohydrates
ranging from 28.13% to 32.71%. [28] stated that fresh sweet potatoes contain 21%
and 25%, while [26] reported 20.1% for fresh samples. Thus, both researchers
found less carbohydrate than in the current study. Nevertheless, the range ob-
served in the present study is lower than the 41.08% - 73.43% reported by [17]
across diverse sweet potato genotypes. Such divergences may be attributed to dif-
ferences in genetic background and the maturity stage at which the storage roots
were harvested. Collectively, these findings emphasize the adaptability of sweet
potato as a valuable crop in Lesotho and highlight its potential to contribute to
hunger alleviation through the provision of adequate dietary energy.

Our findings revealed that the total amount of soluble solids ranged from 2%
to 6%. According to Zhao [29], the yellow or orange-fleshed sweet potato geno-
types exhibit higher TTS content than the white-fleshed. Thus, it is proven in this
study that the orange-fleshed genotypes obtained the highest TTS content (W119
and Khumo), while the white-fleshed variety (Ndou) obtained the minimum sol-
ids level, except Monate (white-fleshed), which obtained the same TTS concen-
tration as Khumo, which could be attributed to its genetic makeup.

Minerals constitute essential inorganic elements that play a major role in met-
abolic processes; consequently, maintaining their concentrations within appropri-
ate physiological ranges is critical to avoiding the adverse effects related to either
deficiency or excess [30]. Sweet potatoes contribute meaningfully to daily caloric
intake and hence serve as an important source of dietary energy. Although they

are primarily rich in carbohydrates, overall energy intake is influenced by the rel-
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ative proportions of other macronutrients, including protein and lipid. Even so,
the contribution of sweet potatoes to meeting daily energy requirements, espe-
cially in cases where food resources are limited, remains important [31]. The mac-
ronutrient minerals analyzed in this study included potassium, phosphorus, cal-
cium, magnesium, and sodium, with corresponding results summarized in Table
2. No statistically significant differences were observed among the genotypes in
macronutrient mineral composition. This implies that the genotypes were similar
in their ability to accumulate macronutrient minerals. Meanwhile, the micronu-
trient profile, comprising zinc, iron, manganese, and copper, is presented in Table
3.

Table 2. The macro mineral nutrients of the four sweet potato genotypes (mg/kg).

Variety K Ca Na Mg P
Ndou 0.70* 0.82° 2.52? 0.38% 0.40*
Khumo 1.00* 0.94° 4.82° 0.43% 0.43*
Monate 1.05* 0.59* 2.76* 0.28% 0.72?
W119 0.89* 0.522 5.892 0.22° 0.76*
Mean 0.91 0.72 4.08 0.33 0.58
Standard deviation 0.29 0.26 1.66 0.12 0.26
CV% 31.70 36.69 40.59 35.31 45.38

Values with different superscripts within a column are significantly different (p < 0.05).

Table 3. Trace mineral elements content of sweet potato genotypes (mg/kg).

Variety Cu Zn Mn Fe
Ndou 0.88%¢ 0.43 1.10* 0.19*
Khumo 0.50" 0.63* 0.54* 0.22*
Monate 0.16° 0.27° 0.66* 0.28*
W119 1.4 0.52% 0.74* 0.30*
Mean 0.74 0.46 0.76 0.25
Standard deviation 0.28 0.18 0.24 0.07
CV% 38.51 38.96 31.72 29.21

Values with different superscripts within a column are significantly different (p < 0.05).

3.2. Macro Mineral Nutrients

Potassium remains an important macronutrient, playing a vital role in maintain-
ing fluid balance and supporting the optimal functioning of key physiological sys-
tems, including the cardiovascular, respiratory, neuromuscular, and digestive sys-

tems [32]. The potassium content observed in the present study ranged from
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0.70% to 1.05%, which is comparable to the findings of [26], who reported values
between 0.21% and 1.04%. However, considerably higher ranges (15% - 51%) have
been reported by Do Nascimento [16]. In addition, Nicanuru [33] reported potas-
sium concentrations of 138 - 334 mg/100g, which are higher than those reported
in the current investigation. Such differences may be due to variations in geno-
type, environmental conditions, soil mineral composition, analytical methods,
and post-harvest handling methods.

In the current study, phosphorus content was between 0.40% - 0.76% (Table
2). Previous studies [8] [34] reported 0.23% - 0.31% and 0.31% - 0.57%, respec-
tively. Accordingly, the values observed fall within the range reported in our
study. However, they differ significantly from the phosphorus levels documented
by [33] [35], who reported concentrations ranging from 15% to 51% in or-
ange-fleshed sweet potato. Similarly, [36] reported that sweet potato contains ap-
proximately 47 mg-100g™" of phosphorus, representing about 7% of the recom-
mended daily intake, which is higher than that observed in the current investiga-
tion. However, according to McKillop [37], grains such as maize, wheat, and rice
contain the highest phosphorus content, ranging from 115 to 288 mg/100g.

The present study recorded calcium values ranging from 0.52% to 0.94% (Table
2). Previous studies have reported substantially higher calcium contents, ranging
from 24.40% - 45.54% [31] and 21.98% - 27.35% [37]. Variations in calcium con-
tent may be attributed to genotypic differences, as mineral composition is largely
influenced by varietal characteristics and environmental factors [35].

Magnesium is one of the vital minerals that the human body uses for metabolic
functions and to maintain optimal blood pressure [38]. Magnesium concentration
ranged from 0.22% to 0.43% in the present study. Laurie ef al [39] stated that
magnesium content ranged from 3% to 37%; these values exceeded those recorded
in the present study. In contrast, [34] recorded a magnesium content of 0.37% *
0.0058%, and [29] reported levels between 0.373% and 2.16%, both of which fall
within the range observed in the current study. In another study, genotypes ex-
hibited amounts ranging between 0.571% + 0.053% [40]. However, based on the
recommended daily requirements for magnesium (350 mg/100g in adults and 170
mg/100g in children), the levels reported in the study are lower, thereby necessi-
tating supplementation.

Sodium contributes to several essential physiological processes, including mainte-
nance of osmotic balance, regulation of pH, and facilitation of glucose absorption
[40]. In addition, sodium is integral to the regulation of body fluids and vital for
maintaining the electrical potential across cell membranes [41]. Our findings in-
dicated that sodium ranged from 2.52% - 5.89%, which is far from the 23 - 59
mg/100g reported by Lyimo [42]. Nonetheless, [34] [40] reported a lower range
of 0.558% + 0.058% to 0.609% + 0.043% and 0.0168% + 0.0058% to 0.0167% +
0.002%, respectively. Amagloh et al [43] stated that the mineral composition of
sweet potato varies substantially due to both environmental conditions and ge-

netic factors.
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3.3. Trace Mineral Elements

The iron content recorded in this study ranged from 0.19% to 0.30% (Table 3).
Comparable findings were reported by Alam ef al. [44], who documented values
ranging from 0.25% to 0.67%. In contrast, [8] measured an average of 0.32% +
0.02%, which is slightly below the levels obtained here. On the other hand, [37]
reported considerably higher concentrations, ranging from 0.63% to 15.26%, in-
dicating substantial variability across studies and contexts. From a physiological
viewpoint, iron plays a key role in human health. It is essential for cellular respi-
ration, thereby supporting energy supply to muscles and efficient blood circula-
tion [45].

Our results further indicated a range of 0.16% - 1.4% for copper. A previous
study reported a range of 0.027% - 0.156% in sweet potato [46], which is lower
than our findings presented here. However, [47] a similar range of 0.67% + 0.07%.
Copper is a beneficial element, as it is associated with the formation of red blood
cells and the maintenance of connective tissues [45]. In addition, it is also involved
in the absorption and utilization of iron [47]. Hence, the selection of genotypes
with high copper content (Ndou and W119) will keep the nation healthy.

Manganese content in the study ranged from 0.54% to 1.10%. The results are in
line with the previous study by [39], which reported a range of 0.45% - 1.36%. In
addition, [48] [49] reported similar findings to those of the current study, 0.22%
and 1.22%, respectively. Manganese plays an important role in bone formation
and metabolism [50]. Therefore, having genotypes with manganese within rea-
sonable ranges, like the ones in the present study, will improve bone formation in

the country, especially for children.

4. Conclusion

The findings of this study emphasize the considerable nutritional value of sweet
potato genotypes cultivated in Lesotho, supporting their promotion as a strategic
crop for improving household food and nutrition security. Proximate analysis in-
dicated that the Khumo and W119 genotypes had relatively higher protein levels
compared to the others. In contrast, no statistically significant differences were
noted among the genotypes with respect to macro mineral composition, while
variations in micromineral content were not sufficiently pronounced to be de-
tected; however, W119 and Ndou showed a higher Cu content than the others.
Together, these findings provide an important foundation for future product de-
velopment and varietal improvement efforts and may serve as a reference point
for successive breeding programmes. It is therefore recommended that agricul-
tural extension services and national nutrition initiatives promote the cultivation
and consumption of nutritionally superior genotypes, especially the orange-
fleshed varieties such as Khumo and W119. Owing to their comparatively en-
riched nutritional profiles, these genotypes hold promise as valuable dietary re-
sources for mitigating protein-energy malnutrition and micronutrient deficien-

cies, especially among vulnerable populations.

DOI: 10.4236/fns.2026.176034

518 Food and Nutrition Sciences


https://doi.org/10.4236/fns.2026.176034

P. Letuma et al.

Acknowledgements

We gratefully acknowledge the financial support provided by the Agricultural
Productivity Program for Southern Africa (APPSA) through the Department of
Agricultural Research (DAR).

Authors Contribution

PL and TM: Conceived the Idea and designed the experiment; PL, TM, NM, and
ML: Writing, Review, Editing; TM, MM and NM: performed the experiment,
gathered literature; TM, PL, MM, ML, and NM: analyzed the data, and helped in
the interpretation of results; PL: Critically revised the manuscript; All authors ap-

proved the final version of the manuscript.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this paper.

References

[1] Neela, S. and Fanta, S.W. (2019) Review on Nutritional Composition of Orange-
fleshed Sweet Potato and Its Role in Management of Vitamin a Deficiency. Food Sci-
ence & Nutrition, 7, 1920-1945. https://doi.org/10.1002/fsn3.1063

[2] World Health Organization (2021) Regional Overview of Food Security and Nutri-
tion in Europe and Central Asia 2020: Affordable Healthy Diets to Address All Forms
of Malnutrition for Better Health. Food & Agriculture Org.

[3] Food and Agriculture Organization of the United Nations (FAO) FAO Statistical
Yearbook 2023—World Food and Agriculture. FAO.
https://reliefweb.int/report/world/fao-statistical-yearbook-2023-world-food-and-
agriculture

[4] Motsa, N.M., Modi, A.T. and Mabhaudhi, T. (2015) Sweet Potato ([pomoea batatas
L.) as a Drought Tolerant and Food Security Crop. South African Journal of Science,
111, 1-8. https://doi.org/10.17159/sajs.2015/20140252

[5] Sun, H.N., Mu, T.H. and Xi, L.S. (2016) Effect of pH, Heat, and Light Treatments on
the Antioxidant Activity of Sweet Potato Leaf Polyphenols. International Journal of
Food Properties, 20, 318-332. https://doi.org/10.1080/10942912.2016.1160410

[6] Elkatry, H.O., El-Beltagi, H.S., Ramadan, K.M.A., Ahmed, A.R., Mohamed, H.I., Al-
Otaibi, H.H., et al (2023) The Chemical, Rheological, and Sensorial Characteristics
of Arabic Bread Prepared from Wheat-Orange Sweet Potatoes Flour or Peel. Foods,
12, Article 1658. https://doi.org/10.3390/foods12081658

[7] Cao, Y., Tian, B., Zhang, Z., Yang, K., Cai, M., Hu, W., et al (2022) Positive Effects
of Dietary Fiber from Sweet Potato [[pomoea batatas (L.) Lam.] Peels by Different
Extraction Methods on Human Fecal Microbiota in Vitro Fermentation. Frontiers in
Nutrition, 9, Article ID: 986667. https://doi.org/10.3389/fnut.2022.986667

[8] Arshad, A, Igbal, H., Siddiqa, A., Zulfiqar, T., Tareen, M.B.K., Amna, D., et al (2021)
Comparative Study of Potato (Solanum tuberosum L.) and Sweet Potato ([pomoea

batatas L.): Evaluation of Proximate Composition, Polyphenol Content, Mineral and
Antioxidant Activities. Applied Sciences, 11, Article 11844.
https://doi.org/10.3390/app112411844

[9] Jiang, T., Ye, S., Liao, W., Wu, M., He, J., Mateus, N., et al (2022) The Botanical

DOI: 10.4236/fns.2026.176034

519 Food and Nutrition Sciences


https://doi.org/10.4236/fns.2026.176034
https://doi.org/10.1002/fsn3.1063
https://reliefweb.int/report/world/fao-statistical-yearbook-2023-world-food-and-agriculture
https://reliefweb.int/report/world/fao-statistical-yearbook-2023-world-food-and-agriculture
https://doi.org/10.17159/sajs.2015/20140252
https://doi.org/10.1080/10942912.2016.1160410
https://doi.org/10.3390/foods12081658
https://doi.org/10.3389/fnut.2022.986667
https://doi.org/10.3390/app112411844

P. Letuma et al.

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

(22]

(23]

Profile, Phytochemistry, Biological Activities and Protected-Delivery Systems for
Purple Sweet Potato (/pomoea batatas (L.) Lam.): An Up-To-Date Review. Food Re-
search International, 161, Article 111811.
https://doi.org/10.1016/j.foodres.2022.111811

World Health Organization (2023) The State of Food Security and Nutrition in the
World 2023: Urbanization, Agrifood Systems Transformation and Healthy Diets
across the Rural-Urban Continuum (Vol. 2023). Food & Agriculture Org.

Nteletsana, L. (2000) Potential for the Establishment of Cylas Punticollis Boheman
(Coleoptera: Apionidae) as a Pest of Sweet Potato in Lesotho. M.Sc. Thesis, Univer-
sity of Pretoria (South Africa). https://thehive.icipe.org/all-dissertations/176

Food and Agriculture Organization of the United Nations (FAO) (2019) Lesotho Soil
Information System (SIS). FAO, Rome.

Maclean, W., Harnly, J., Chen, J., Chevassus-Agnes, S., Gilani, G., Livesey, G. and
Warwick, P. (2003) Food Energy—Methods of Analysis and Conversion Factors. In
Food and Agriculture Organization of the United Nations Technical Workshop Re-
port (Vol. 77), The Food and Agriculture Organization.

Horwitz, W. and Latimer, G.W. (2005) Official Methods of Analysis of AOAC Inter-
national. AOAC International, Vol. 1, 46-50.

Aweke, A. and Roba, B. (2016) Evaluation of Proximate Composition of Sweet Potato
[Ipomoea batatas (L.) Lam] for Better Utilization through the Agro-Food Processing
Chain. Global Journal of Animal Breeding and Genetics, 4, 189-194.

Do Nascimento, K.D.O., Lopes, D.S., Takeiti, C.Y., Barbosa Jr., J.L. and Barbosa,
M.L.M.J. (2015) Physicochemical Characteristics of Tubers from Organic Sweet Po-
tato Roots. Revista Caatinga, 28, 225-234.

Krochmal-Marczak, B., Sawicka, B., Supski, J., Cebulak, T., Paradowska, K. and Pig-
onia, S. (2014) Nutrition Value of the Sweet Potato ([pomoea batatas (L.) Lam) Cul-
tivated in South-Eastern Polish Conditions. International Journal of Agronomy and
Agricultural Research (IJAAR), 4, 169-178.

Rose, .M. and Vasanthakaalam, H. (2011) Comparison of the Nutrient Composition
of Four Sweet Potato Varieties Cultivated in Rwanda. American Journal of Food and
Nutrition, 1, 34-38. https://doi.org/10.5251/ajfn.2011.1.1.34.38

Zulkifli, N.A., Nor, M.Z.M., Omar, F.N., Sulaiman, A. and Mokhtar, M.N. (2021)
Proximate Composition of Malaysian Local Sweet Potatoes. Food Research, 5, 73-79.
https://doi.org/10.26656/fr.2017.5(s1).045

Cartabiano-Leite, C.E., Porcu, O.M. and de Casas, A.F. (2020) Sweet Potato (Jpomoea
batatas L. Lam) Nutritional Potential and Social Relevance: A Review. History; 11,
23-40.

Harris, G.K. and Marshall, M.R. (2017) Ash Analysis. In: Nielsen, S.S., Ed., Food Sci-
ence Text Series, Springer International Publishing, 287-297.
https://doi.org/10.1007/978-3-319-45776-5 16

Bongjo, N.B., Ahemen, S.A., Gbertyo, J.A., Guyih, D.M. and Muyong, M.G. (2023)
Chemical and Organoleptic Properties of Chinchin Produced from Flour Blends of
Wheat, Defatted Peanut, and Orange Peels. Journal of Nutritional Health & Food
Engineering, 13, 20-26.

Ellong, E.N., Billard, C. and Adenet, S. (2014) Comparison of Physicochemical, Or-
ganoleptic and Nutritional Abilities of Eight Sweet Potato (Jpomoea batatas) Varie-
ties. Food and Nutrition Sciences, 5, 196-311.
https://doi.org/10.4236/fns.2014.52025

DOI: 10.4236/fns.2026.176034

520 Food and Nutrition Sciences


https://doi.org/10.4236/fns.2026.176034
https://doi.org/10.1016/j.foodres.2022.111811
https://thehive.icipe.org/all-dissertations/176
https://doi.org/10.5251/ajfn.2011.1.1.34.38
https://doi.org/10.26656/fr.2017.5(s1).045
https://doi.org/10.1007/978-3-319-45776-5_16
https://doi.org/10.4236/fns.2014.52025

P. Letuma et al.

(24]

(25]

[26]

(27]

(28]

(29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

Eleazu, C.O. and Ironua, C. (2013) Physicochemical Composition and Antioxidant
Properties of a Sweet Potato Variety ([pomoea batatas L) Commercially Sold in
South-Eastern Nigeria. African Journal of Biotechnology;, 12, 720-727.

Naomi, R., Bahari, H., Yazid, M.D., Othman, F., Zakaria, Z.A. and Hussain, M.K.
(2021) Potential Effects of Sweet Potato ([pomoea batatas) in Hyperglycemia and
Dyslipidemia—A Systematic Review in Diabetic Retinopathy Context. International
Journal of Molecular Sciences, 22, Article 10816.
https://doi.org/10.3390/ijms221910816

Muhammad, I.A., Mika’il, T.A., Yunusa, A., Bichi, S.A., Dalhatu, M.M., Danjaji, H.L,
et al. (2022) Nutritional Contents of Two Varieties of Sweet Potatoes ([pomoea bata-
tas (L.) Lam) Cultivated in North Western Nigeria. European Journal of Nutrition &
Food Safety, 14, 20-29. https://doi.org/10.9734/ejnfs/2022/v14i530501

Ukom, A.N., Ojimelukwe, P.C. and Okpara, D.A. (2009) Nutrient Composition of
Selected Sweet Potato [Ipomea batatas (L) Lam] Varieties as Influenced by Different
Levels of Nitrogen Fertilizer Application. Pakistan Journal of Nutrition, 8,1791-1795.
https://doi.org/10.3923/pjn.2009.1791.1795

Luo, K., Zhang, J., Li, X., Chen, J., Zhu, J. and Li, Y. (2025) Comparison of Quality
Characteristics among 20 Sweet Potato Varieties. Scientific Reports, 15, Article No.
28154. https://doi.org/10.1038/s41598-025-13564-5

Zhao, S., Zhong, L., Li, X,, Qin, L., Zhou, Y., Lei, X, et al (2024) Comparative Anal-
ysis of Nutrients, Phytochemicals, and Minerals in Colored Sweet Potato ([pomoea
batatasL.) Roots. Foods, 13, Article 3636. https://doi.org/10.3390/foods13223636

Razzaque, M.S. and Wimalawansa, S.J. (2025) Minerals and Human Health: From
Deficiency to Toxicity. Nutrients, 17, Article 454.
https://doi.org/10.3390/nul7030454

Carreiro, A.L., Dhillon, J., Gordon, S., Higgins, K.A., Jacobs, A.G., McArthur, B.M,,
et al. (2016) The Macronutrients, Appetite, and Energy Intake. Annual Review of Nu-
trition, 36, 73-103. https://doi.org/10.1146/annurev-nutr-121415-112624
Widyastuti, K., Mahadewa, T.G.B., Suprapta, D.N. and Sudewi, A.A.R. (2022) Effect
of Providing Purple Sweet Potato Water Extract on Tumor Necrosis Factor-A Levels,

Protein 53 Expression, Glial Fibrillary Acidic Protein Expression, Brain-Derived
Neurotrophic Factor Levels, and Spatial Working Memory in Rats with D-Galactose
Induction. Dementia & Neuropsychologia, 16, 228-236.
https://doi.org/10.1590/1980-5764-dn-2021-0090

Nicanuru, C., Laswai, H.S. and Sila, D.N. (2015) Effect of Sun-Drying on Nutrient
Content of Orange Fleshed Sweet Potato Tubers in Tanzania. Sky Journal of Food
Science, 4, 91-101.

Moura, 1.O., Santana Jr., C.C.,, Lourenco, Y.R.F., Souza, M.F., Silva, A.R.S.T., Do-
labella, S.S., et al. (2021) Chemical Characterization, Antioxidant Activity and Cyto-
toxicity of the Unconventional Food Plants: Sweet Potato ([pomoea batatas(L.) Lam.)

Leaf, Major Gomes ( 7alinum paniculatum (Jacq.) Gaertn.) and Caruru (Amaranthus
deflexus L.). Waste and Biomass Valorization, 12, 2407-2431.
https://doi.org/10.1007/s12649-020-01186-z

Dako, E., Retta, N. and Desse, G. (2016) Comparison of Three Sweet Potato (Jpomoea
batatas (L.) Lam) Varieties on Nutritional and Anti-Nutritional Factors. Global Jour-
nal of Science Frontier Research: D Agriculture and Veterinary, 16, 1-11.

Mohanraj, R. and Sivasankar, S. (2014) Sweet Potato ([pomoea batatas [L.] Lam)—A

Valuable Medicinal Food: A Review. Journal of Medicinal Food, 17, 733-741.
https://doi.org/10.1089/imf.2013.2818

DOI: 10.4236/fns.2026.176034

521 Food and Nutrition Sciences


https://doi.org/10.4236/fns.2026.176034
https://doi.org/10.3390/ijms221910816
https://doi.org/10.9734/ejnfs/2022/v14i530501
https://doi.org/10.3923/pjn.2009.1791.1795
https://doi.org/10.1038/s41598-025-13564-5
https://doi.org/10.3390/foods13223636
https://doi.org/10.3390/nu17030454
https://doi.org/10.1146/annurev-nutr-121415-112624
https://doi.org/10.1590/1980-5764-dn-2021-0090
https://doi.org/10.1007/s12649-020-01186-z
https://doi.org/10.1089/jmf.2013.2818

P. Letuma et al.

(37]

(38]

(39]

(40]

(41]

[42]

(43]

(44]

(45]

[46]

(47]

(48]

[49]

(50]

McKillop, K., Harnly, J., Pehrsson, P., Fukagawa, N. and Finley, J. (2021) Fooddata
Central, Usda’s Updated Approach to Food Composition Data Systems. Current De-
velopments in Nutrition, 5, Article 596. https://doi.org/10.1093/cdn/nzab044 027

AlShanableh, Z. and Ray, E.C. (2024) Magnesium in Hypertension: Mechanisms and
Clinical Implications. Frontiers in Physiology;, 15, Article ID: 1363975.
https://doi.org/10.3389/fphys.2024.1363975

Laurie, S.M., Mulabisana, J., Sutherland, R., Sivakumar, D., Pofu, K., Mphela, W.M.,
et al. (2024) Seventy Years of Sweet Potato [ Jpomoea batatas L. (LAM)] Research in
South Africa. Crop Science, 64, 1112-1128. https://doi.org/10.1002/csc2.21097

Villalba, A., Martinez-Ispizua, E., Morard, M., Crespo-Sempere, A., Albiach-Marti,
M.R,, Calatayud, A., et al (2024) Optimizing Sweet Potato Production: Insights into
the Interplay of Plant Sanitation, Virus Influence, and Cooking Techniques for En-
hanced Crop Quality and Food Security. Frontiers in Plant Science, 15, Article ID:
1357611. https://doi.org/10.3389/fpls.2024.1357611

Alinnor, I.]. and Oze, R. (2011) Chemical Evaluation of the Nutritive Value of penta-
clethra Macrophylla Benth (African Oil Bean) Seeds. Pakistan Journal of Nutrition,
10, 355-359. https://doi.org/10.3923/pjn.2011.355.359

Lyimo, M.E., Gimbi, D.M. and Kihinga, T. (2010) Effect of Processing Methods on
Nutrient Contents of Six Sweet Potato Varieties Grown in the Lake Zone of Tanzania.
Tanzania Journal of Agricultural Sciences, 10, 55-61.

Amagloh, F.C., Yada, B., Tumuhimbise, G.A., Amagloh, F.K. and Kaaya, A.N. (2021)
The Potential of Sweetpotato as a Functional Food in Sub-Saharan Africa and Its Im-
plications for Health: A Review. Molecules, 26, Article 2971.
https://doi.org/10.3390/molecules26102971

Alam, M.K. (2021) A Comprehensive Review of Sweet Potato ([pomoea batatas [L.]
Lam): Revisiting the Associated Health Benefits. 7rends in Food Science & Technol-
ogy, 115, 512-529. https://doi.org/10.1016/j.tifs.2021.07.001

Sawicki, K.T., De Jesus, A. and Ardehali, H. (2023) Iron Metabolism in Cardiovascu-
lar Disease: Physiology, Mechanisms, and Therapeutic Targets. Circulation Research,
132, 379-396. https://doi.org/10.1161/circresaha.122.321667

dos Santos, A.M.P., Lima, J.S., dos Santos, I.F., Silva, E.F.R., de Santana, F.A., de
Araujo, D.G.G.R,, ef al. (2019) Mineral and Centesimal Composition Evaluation of
Conventional and Organic Cultivars Sweet Potato (Jpomoea batatas (L.) Lam) Using
Chemometric Tools. Food Chemistry, 273, 166-171.
https://doi.org/10.1016/j.foodchem.2017.12.063

Alam, M.K,, Rana, Z.H. and Islam, S.N. (2016) Comparison of the Proximate Com-
position, Total Carotenoids and Total Polyphenol Content of Nine Orange-Fleshed
Sweet Potato Varieties Grown in Bangladesh. Foods, 5, Article 64.
https://doi.org/10.3390/foods5030064

Agubosi, O.C.P., Imudia, F.D. and Alagbe, J.O. (2022) Evaluation of the Nutritional
Value of Air-Dried and Sun-Dried Sweet Potato ([pomoea batatas) Peels. European
Journal of Life Safety and Stability, 14, 43-51.

Senthilkumar, R., Muragod, P.P. and Muruli, N.V. (2020) Nutrient Analysis of Sweet
Potato and Its Health Benefits. Indian Journal of Pure & Applied Biosciences, 8, 614-
618. https://doi.org/10.18782/2582-2845.7933

Sguizzato, M., Martini, P., Marvelli, L., Pula, W., Drechsler, M., Capozza, M., et al.
(2022) Synthetic and Nanotechnological Approaches for a Diagnostic Use of Manga-
nese. Molecules, 27, Article 3124. https://doi.org/10.3390/molecules27103124

DOI: 10.4236/fns.2026.176034

522 Food and Nutrition Sciences


https://doi.org/10.4236/fns.2026.176034
https://doi.org/10.1093/cdn/nzab044_027
https://doi.org/10.3389/fphys.2024.1363975
https://doi.org/10.1002/csc2.21097
https://doi.org/10.3389/fpls.2024.1357611
https://doi.org/10.3923/pjn.2011.355.359
https://doi.org/10.3390/molecules26102971
https://doi.org/10.1016/j.tifs.2021.07.001
https://doi.org/10.1161/circresaha.122.321667
https://doi.org/10.1016/j.foodchem.2017.12.063
https://doi.org/10.3390/foods5030064
https://doi.org/10.18782/2582-2845.7933
https://doi.org/10.3390/molecules27103124

	Proximate and Mineral Composition of Selected Sweet Potato (Ipomoea batatas L.) Genotypes Grown in Lesotho
	Abstract
	Keywords
	1. Introduction
	2. Materials and Methods
	2.1. Sample Collection and Preparation 
	2.2. Macro Nutrient Profile
	2.2.1. Proximate Analysis
	2.2.2. Moisture Content
	2.2.3. Ash Content
	2.2.4. Crude Fat (Ether Extract)
	2.2.5. Crude Fiber
	2.2.6. Crude Protein (CP)
	2.2.7. Carbohydrate Content 
	2.2.8. Total Soluble Solids (TTS) Determination

	2.3. Mineral Content Composition
	2.4. Data Analysis

	3. Results and Discussions
	3.1. Proximate Composition
	3.2. Macro Mineral Nutrients
	3.3. Trace Mineral Elements

	4. Conclusion
	Acknowledgements
	Authors Contribution
	Conflicts of Interest
	References

