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Background. Vitamin A deficiency (VAD) is a major public health problem that affects South African children and is a major contributor
to the mortality of children under five years of age. VAD can result in visual impairment, diarrhoea and increased risk of severe measles
and death. Orange-fleshed sweet potato (OFSP), a staple crop biofortified with provitamin A, has the potential to improve vitamin A intake
in infants, especially when used as a complementary food.
Objective. To assess the acceptance of an OFSP complementary food by infant caregivers.
Methods. This study was conducted at the Newtown Community Health Centre, Inanda, in the eThekwini District of KwaZulu-Natal
(KZN). Sixty-three infant caregivers assessed the acceptance of complementary foods made from OFSP and white-fleshed sweet potato
(WFSP) (control), using a five-point hedonic rating test. In addition, ten caregivers participated in two focus group discussions, using
pre-determined questions.
Results. There were no statistically significant differences in the sensory attribute ratings of complementary foods made from WFSP
and OFSP. The OFSP complementary food was well-accepted, especially its colour and soft texture. None of the focus group discussion
participants had seen or tasted the OFSP before. Caregivers were willing to buy the OFSP, if it were available and cheaper than the WFSP.
Conclusion. The complementary food made from the OFSP was highly acceptable to infant caregivers attending the Newtown Community
Health Centre in KZN. It has the potential to be used in complementary feeding and to improve the vitamin A status of infants.
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Vitamin A deficiency (VAD) is a major public health problem in
lower-income countries [1] and it affects 250 million preschool children
worldwide.[2] In South Africa (SA), the South African National Health
and Nutrition Examination Survey (SANHANES-1) reported that
43.6% of under-5 children had VAD.[3] This was significantly higher
than the national VAD prevalence of 33%, which was reported by the
SAVACG study in 1994.[4] KwaZulu-Natal (KZN) Province of SA was
found to have the highest number of children with VAD (56.4%) in
2005.[5] Despite the implementation of various strategies to address
VAD in SA, including commercial food fortification, vitamin A
supplementation and dietary diversification, VAD continues to be a
problem.[6] Biofortification provides another strategy for dealing with
nutrient deficiencies, especially micronutrient malnutrition, and it
involves improving the vitamin and mineral levels in a crop through
plant breeding, transgenic techniques or agronomic practices.
Biofortified staple crops have the potential to improve human health
and nutrition, if consumed on a regular basis.[7] Vulnerable rural
populations, with poor access to diverse diets, supplementation and
commercially-fortified foods, could access biofortified staple crops
through biofortification programmes.[8] Orange-fleshed sweet potato
(OFSP) is a staple crop that is high in beta-carotene, a provitamin A
carotenoid,[9] and it is one of six staple crops in the HarvestPlus Crop
Biofortification Program that is being widely promoted in developing
countries.[10,11] The South African Agricultural Research Council
(ARC) and Medical Research Council (MRC) are involved in leading
research and in promoting the use of the beta-carotene-rich sweet
potato, as a crop-based approach for addressing VAD.[12-14] The ARC
has been involved in developing improved varieties of the OFSP.[15,16]
Sweet potato has a much higher carbohydrate content (26.3 g/100 g)
than other foods, such as maize porridge (15.6 g/100 g), sorghum
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porridge (17.0 g/100 g) and potatoes (18.5 g/100 g);[17] however, the
protein content is lower than in potatoes and other grain crops.[17]
The nutritional composition of the OFSP and the WFSP is shown
in Table 1. A study by Laurie et al.[18] found that almost 96% of the
total beta-carotene in OFSP was in the trans configuration, which
provides an additional benefit when addressing VAD, as the trans
isomer has more than double the provitamin A activity compared
with the cis isomer.[18] Apart from its nutritional value, the sweet
potato is also known for its high yield, its hardiness, its low demand
on soil nutrients and cultivation input, as well as its storability and
versatility in processing.[17]
A study conducted in KZN found that regular consumption of
the Resisto variety of the sweet potato, containing a mean (standard
deviation (SD)) beta-carotene amount of 9 980 (1 167) µg per 100 g
cooked sweet potato, led to an improvement in the vitamin A status
of primary school children.[21] The introduction of OFSP to the diet
of young children in rural Mozambique increased the concentration
of serum retinol in the intervention group.[22] The consumption
of OFSP was also found to reduce the prevalence and duration of
diarrhoea in children.[23] Given the reported benefits of feeding
OFSP to children,[21-23] it may also be beneficial in complementary
feeding. Complementary feeding refers to the introduction of solid
foods at six months, when breastmilk alone is no longer able to
meet the nutritional requirements of an infant.[26] The introduction
of inappropriate foods, as well as an inadequate dietary intake
during the complementary feeding stage, can increase the risk of
malnutrition.[25,26] The intake of vitamin A-rich vegetables and fruits
in SA is lowest in the 6- to 9-month age group (the complementary
feeding stage) and only 18% of children consume vitamin A-rich
fruit and vegetables.[27] OFSP-based complementary foods have been
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Table 1. Nutritional composition of OFSP and WFSP

Carbohydrate (g/100 g)
Fat (g/100 g)
Protein (g/100 g)
Trans-beta-carotene (µg/100 g)
Calcium (mg/100 g)
Magnesium (mg/100 g)
Phosphorus (mg/100 g)
Potassium (mg/100 g)

OFSP
Range (mean)

WFSP
Range (mean)

21.1 - 24.5 (23.2)[19]
0.2 - 0.6 (0.3)[19]
1.9 - 5.8 (3.2)[19]
5 091 - 16 456 (9 706)[18]
48 - 63 (54)[18]
21 - 37 (29)[18]
30 - 51 (42)[18]
234 - 334 (282)[18]

15.6*[20]
0.1*[20]
1.1*[20]
14 - 134 (60)[18]
34 - 39 (37)[18]
15 - 20 (18)[18]
28 - 42 (36)[18]
191 - 309 (264)[18]

OFSP = orange-fleshed sweet potato; WFSP = white-fleshed sweet potato.
*No range available, only mean values presented.

found to be a better source of vitamin A than those that are maizeand legume-based.[28] As is the case in other parts of SA, OFSP is
not commonly used in KZN where consumers are accustomed to
white-fleshed sweet potato (WFSP). The adoption of OFSP for use
in complementary foods depends on, among other factors, their
acceptability to the infant caregivers, as they usually decide which
type of complementary food to feed the infants in their care. There
are no published findings on the acceptance of complementary
foods containing OFSP by caregivers. This study, therefore, aimed to
determine whether the caregivers of infants attending the Newtown
Community Health Centre in Inanda, in the eThekwini District of
KZN, would accept a complementary food made from OFSP, and
what their perceptions of this complementary food would be.

Methods

Preparation of complementary food samples

In this study, WFSP was used as the control. Both the OFSP and
WFSP used in this study were sourced from a local fruit and vegetable
store. Mashed sweet potato was chosen for use in this study, as it is
a popular complementary food. An adult woman from rural KZN,
who has experience in preparing complementary foods, was asked to
do so for the current study. Both the WFSPs and OFSPs were boiled
in water, with their skins on, for about 30 minutes, until they were
soft. Thereafter, the skin was removed and the sweet potatoes were
mashed until the mixture was soft and smooth. No seasoning was
added to the samples. The samples were prepared and transported
in containers, with tight-fitting lids, to the Newtown Community
Health Centre on the day of data collection.

Sensory evaluation

A pilot study of the sensory evaluation and the focus group
discussion was conducted on the same day, prior to the main study.
Ten caregivers attending the Paediatric Outpatients Department
(POPD) at the Newtown Community Health Centre at Inanda, in
the eThekwini District of KZN, voluntarily participated in a sensory
evaluation pilot study. A short while later, five of the caregivers who
had participated in the sensory evaluation, were randomly selected
to participate in a pilot focus group discussion. The aim of the
pilot study was to test the sensory evaluation questionnaire and the
procedures for conducting the sensory evaluation and the focus group
discussion. The pilot study was conducted on a different day to the
main study, in order to prevent the participants from participating in
the main study. As the caregivers were not available to participate in
the sensory evaluation session after their consultations at the POPD,
it was decided that they should be conducted early in the morning.
As the pilot study venue was too far away from the POPD, a closer
alternative venue was used for the main study. No changes were made
to the sensory evaluation questionnaire after the pilot study.
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Sixty-three caregivers, who cared for children aged 8 - 24 months
at the time of the study, participated voluntarily in the main sensory
evaluation study. This study was conducted in a designated private
room, close to the POPD. The caregivers were seated a distance away
from each other and were asked not to communicate with each other
during the sensory evaluation session. The samples were randomly
labelled, using a unique three-digit code obtained from a table of
random numbers, and they were served in a random order.[29] The
samples were warmed in a microwave oven for 10 seconds, at a
medium heat, before serving. Each caregiver received 30 ml samples
of WFSP and OFSP in separate polystyrene cups. The caregivers
were provided with a spoon and a cup of water to rinse their palates
between samples. A sensory evaluation questionnaire, which used a
five-point facial hedonic scale (1 = very bad to 5 = very good), was
developed in isiZulu, and a research assistant explained it to the
caregivers in isiZulu. The caregivers rated the taste, texture, aroma,
colour and overall acceptability of both the WFSP (control) and
the OFSP samples. Research assistants assisted the caregivers, when
necessary.

Focus group discussions

Focus group discussions were conducted about 30 minutes after
the sensory evaluation study was completed. The 63 caregivers who
participated in the sensory evaluation were randomly allocated a
number between 1 and 63. Ten numbers were randomly selected,
using a table of random numbers, and the corresponding caregivers
were invited to participate in the focus group discussions. The 10
caregivers were further divided into 2 groups, 1 with 6 participants,
and the other with 4 participants. A trained facilitator directed the
discussions, using a structured discussion guide. The focus group
discussion guide consisted of a brief explanation of the samples that
were tasted during the sensory evaluation as well as a set of questions
for initiating and facilitating the discussion. The questions for the
caregivers included the following: Have you ever heard of, seen or
tasted OFSP before? What is your perception of the taste, smell,
colour and texture of the OFSP complementary food? Is the OFSP
different to the WFSP, and if so, how is it different? Would you feed
OFSP to children in your care? And would you consider adding any
other foods to the OFSP? The discussions were facilitated in isiZulu
and were recorded using a digital voice recorder, while a scribe
took notes of the discussion. During the focus group discussions,
the facilitator also made a note of the nonverbal communication,
gestures and behavioural responses of the participants. These were
used to supplement the discussion transcripts.

Data analysis

Sensory evaluation data were analysed by using the Statistical
Package for Social Sciences (SPSS) Version 15 (SPSS Inc., USA).
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The means and standard deviations (SD) were calculated. The oneway Analysis of Variance (ANOVA) and Dunnett’s test were used to
analyse the data. A p-value <0.05 was considered to be significant. A
verbatim transcript of the focus group discussions was translated into
English by the focus group discussion facilitator. Another isiZuluspeaking person checked the accuracy of the English translation, by
comparing it to the isiZulu recordings and the notes of the scribe. The
researcher analysed the focus group discussions, using the four stages
of content analysis. During the first stage of decontexualisation, the
researcher read the transcribed text, which was then broken down
into smaller meaning units, which were labeled with a code. A
coding list was developed to explain the codes. In the second stage
of recontextualisation, the original text was read again, together with
the final list of meaning units. Coloured pens were used to identify
each meaning unit in the original transcript. During the third stage
of categorisation, the themes and categories were identified, and in
the fourth stage, the researcher selected verbatim quotations for each
theme.

Ethics approval

Ethical approval was obtained from the University of KwaZuluNatal (UKZN), Humanities and Social Sciences Ethics Committee
(ref. no. HSS/0486/015M). The KZN Department of Health (ref.
no. HRKM180/15) and the medical manager of the Newtown
Community Health Centre also approved the study. All caregivers
gave their written consent prior to participating in the sensory
evaluation and the focus group discussion. In addition, focus group
participants gave their written consent for the voice recording.

Results

Sensory evaluation

Table 2 shows the mean sensory acceptability ratings for the WFSP
and OFSP, according to the different sensory attributes and the
number and percentage of caregivers who gave the different ratings
for the sensory attributes for both samples. The OFSP scored
higher for taste (3.57), texture (3.60), colour (3.95) and overall
acceptability (3.93). However, the WFSP scored higher for aroma
(3.62). There were no statistically significant differences between
the mean sensory acceptability scores for the WFSP and OFSP.
Thirteen caregivers (20.6%) rated the taste of OFSP as ‘very good’,
compared with 12 (19.0%) for the WFSP. Twenty (31.7%) of the
caregivers rated the colour of the OFSP as ‘very good’, compared
with 10 (15.9%) for the WFSP. The overall acceptability of the OFSP
was rated as ‘very good’ by 21 (33.3%) of the caregivers, while 17
(27.0%) gave the same rating for the WFSP.

Focus group discussions

All participants in the focus group discussions indicated that they
had not seen or tasted OFSP before.
 ‘I thought this was butternut. If you had not said this is sweet potato,
I wouldn’t have known that this is sweet potato.’
Some of them thought that the OFSP was pumpkin or butternut.
They were also interested in finding out where they could buy it. The
softness and colour of the OFSP appealed to the caregivers. They had
the perception that children would also accept it.
‘The colour of the OFSP is good for the kids since it is bright and kids
like colourful things.’
The caregivers likened the texture of the OFSP to commercial baby
food products and perceived it to be ideal for children, compared
with the WFSP, which they perceived to be drier.
‘It’s texture, the softness. If you compare this to Purity, they are the
same. The white one is okay for adults but this would be best for kids.’
‘The orange one is very soft which is good for the kids since they will
not choke while eating it as kids choke very easily, the white one is
more suitable for adults.’
The caregivers expressed a desire to purchase OFSP, instead of WFSP,
if the prices were comparable, and if they were cheaper.
‘I will buy it if was equal or less expensive than the white one.’
‘I will choose the orange one over the white one if they were both in
the shops and I had to choose one for my child.’

Discussion

VAD in children remains a major problem worldwide.[2] It is
associated with reduced resistance to common childhood infections,
such as respiratory and diarrhoeal diseases, measles and malaria.[30]
OFSP is a provitamin A-rich crop that is promoted to address
VAD in developing countries.[18] The South African ARC promotes
the use of OFSP by means of agricultural training, nutrition
education, and by establishing community-based nurseries, and it
focuses on the consumption of unprocessed, boiled roots to address
vitamin A deficiency.[31] Interventions promoting the production of
OFSP, particularly the Bophelo variety, have been implemented in
certain areas of the North-west Province, Gauteng, Mpumalanga,
the Limpopo Province, the Eastern Cape and Umkhanyakude, as
well as in Zululand in KZN.[31] Although WFSPs are commonly used
in complementary feeding and are commercially available, they are
devoid of provitamin A and cannot contribute to vitamin A intake.
Therefore, this study aimed to determine whether the caregivers of

Table 2. Mean sensory acceptability ratings and number and percentage of caregivers who gave different ratings for the sensory
attributes evaluated for WFSP and OFSP (N=63)
Complementary
Very bad,
Bad,
Neutral,
Good,
Very good,
food samples
Attributes
Mean (SD) n (%)
n (%)
n (%)
n (%)
n (%)
WFSP (control)

OFSP

Taste
Texture
Aroma
Colour
Overall acceptability
Taste
Texture
Aroma
Colour
Overall acceptability

3.46 (1.10)
3.59 (1.09)
3.62 (1.04)
3.43 (1.10)
3.56 (1.05)
3.57 (1.09)
3.60 (1.04)
3.49 (1.16)
3.95 (0.94)
3.93 (1.00)

3 (4.8)
3 (4.8)
3 (4.8)
4 (6.3)
3 (4.8)
3 (4.8)
4 (6.3)
4 (6.3)
0 (0)
1 (1.6)

9 (14.3)
7 (11.1)
5 (7.9)
8 (12.7)
4 (6.3)
7 (11.1)
2 (3.2)
8 (12.7)
6 (9.5 )
5 (7.9)

19 (30.2)
17 (25.4)
17 (27.0)
18 (28.6)
9 (14.3)
17 (27.0)
21 (33.3)
18 (28.6)
11 (17.6)
13 (20.6 )

WFSP = white-fleshed sweet potato; OFSP = orange-fleshed sweet potato; SD = standard deviation.
Acceptability rating: 1 = very bad; 2 = bad; 3 = neutral; 4 = good; 5 = very good.
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20 (31.7)
24 (38.1)
26 (41.3)
23 (36.5)
30 (47.6)
23 (36.5)
24 (38.1)
19 (30.2)
26 (41.0)
23 (36.5)

12 (19.0)
13 (20.6)
12 (19.0)
10 (15.9)
17 (27.0)
13 (20.6)
12 (19.0)
14 (22.2)
20 (31.7)
21 (33.3)
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infants would accept a complementary food made from OFSP, a
rich source of provitamin A and, particularly, beta-carotene.
The results of this study indicated that the sensory attributes of
the complementary food made from OFSP were acceptable to the
infant caregivers who evaluated it. This is in keeping with findings
of a Ugandan study, which found that baby-weaning food made
from OFSP was more acceptable to children and mothers than
the traditional maize weaning porridge.[32] A study conducted
using Ugandan famers found a definite preference for OFSP-based
complementary foods over WFSP,[33] while other studies also
found a preference for OFSP over WFSP.[34-36] Other products in
SA, such as juice, chips and doughnuts made from beta-carotenerich sweet potatoes, have also been found to be acceptable among
consumers.[37] These products have also been promoted with the
implementation of vegetable gardens emphasising the production
of beta-carotene-rich sweet potato, in various sites throughout
SA.[12] Orange-fleshed sweet potatoes have the potential to meet
the daily vitamin A requirements of children. The Bophelo variety
of the OFSP, which is promoted by the ARC in SA, contains 6 708
µg beta-carotene/100 g, and a 67 g portion is sufficient to meet the
vitamin A requirements of children between 12 and 36 months.[31]
The production of OFSP in areas with a high prevalence of
VAD should be promoted. This crop can be produced and made
available all year round in the tropical and subtropical areas of
SA, including the drought-prone areas.[38] Sweet potato, including
OFSP, is drought tolerant and has a greater yield potential than
other SA staple crops, including maize.[38] The fact that none of
the focus group participants had ever seen or tasted OFSP prior to
the current study indicates that there is a need to raise awareness
about it and to increase its availability in KZN. Nutrition education,
highlighting the nutritional benefits of the OFSP, as well as its
improved availability on the market, may lead to an improvement
in its consumption. Communities that receive both production
training and nutrition education on the OFSP are more likely
to grow and use it.[39] This study was limited, in that it was only
conducted at one site in KZN. Future studies should include more
areas in KZN and the rest of SA, especially in the rural areas, where
VAD is more prevalent.

Conclusion

A complementary food made from OFSP was acceptable to the infant
caregivers who tasted it. There was a willingness to purchase OFSP,
instead of WFSP, if the price was comparable and cheaper than that
of WFSP. The findings suggest that the OFSP has the potential to be
used in complementary feeding and to improve vitamin A intake in
infants, a group that is vulnerable to VAD.
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