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Introduction

• Worldwide, VAD affects a huge proportion of vulnerable groups
(children and women)1

• It is prevalent in developing countries, including SA2,3,4

• In SA: 1994-2005 – VAD has worsened in children (30.3% )5,6

• NFCS-FB-1 (2005) : 2 in 3 had women VAD5,6,7

: 6 in 10 KZN women had VAD5,6,7

• SANHANES-1 : VAD still high in South African children (43.6%)8

: 45.5% rural South Africans had VAD8

: lowest education = most affected8

1WHO 2019; 2Bain et al 2013; 8Shisana et al 2013; 5Labadarios et al 2008; 3Smuts et al 2005; 4Ramakrishnan 2002; 7Labadarios et al 2000; 
6Labadarios & van Middelkoop 1995
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Introduction

• Vitamin A – several physiological roles, including immunity, vision,
protein synthesis9

• VAD contributing factors – household and food insecurity10

• Very limited access to and improper utilisation of food = major
problem11,12

• SA government introduced a number of strategies to reduce
micronutrient deficiencies, however, VAD is still a problem8, 13, 14, 15

• Provitamin A (PVA)-biofortified maize and orange-fleshed sweet
potato (OFSP) have been developed for use in addressing VAD,
however, their poor acceptance is a challenge16-21

9Webb & Whitney 2017; 10Pinstup-Andersen 2009;  11Stats SA 2017; 12Stats SA 2016; 8Shisana et al 2013; 13DoH 2018; 14Swart et al 2008; 15DoH 

& UNICEF 2007; 16Chowdhury et al 2011; 17Khumalo et al 2011; 18Pillay et al 2018; 19Laurie & van Heerden 2012; 20Low & van Jaarsveld 2008; 
21Tomlins et al 2007
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•This study aimed to investigate consumer 
perceptions of traditional dishes made with PVA-
biofortified maize and orange-fleshed sweet potato 
(OFSP).

Aim
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• Surveys were conducted at Swayimane (n=50 households), Umbumbulu 
(n=53 households), Tugela Ferry (n=49 households) and Fountain Hill 
Estate (n=13 households), to determine the consumption patterns of maize 
and sweet potato and identify the food forms commonly combined with 
maize in popular dishes.

• Phutu made from white and PVA-biofortified maize and boiled sweet potato 
(cream-fleshed and OFSP) were selected. Curried cabbage, chicken and 
bambara groundnut were selected as the accompanying dishes.

• Consumer acceptability of PVA-biofortified phutu served with either curried 
cabbage, chicken or bambara groundnut separately, and boiled OFSP was 
evaluated by black African adults (n=120) using a five-point hedonic scale 
and paired preference test.

• A total of 56 black African adults were randomly selected from Swayimane 
and Umbumbulu to participate in the focus group discussions (FGDs) after 
participating in a sensory evaluation. 

• The responses from the FGDs were subjected to thematic content analysis.

Materials and Methods 
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Results and discussion 
Themes Concepts Quotes Discussion

Consumer 

perceptions 

about yellow 

maize food 

combinations 

and OFSP

Preference of combinations:

• Phutu and chicken 

• Phutu and cabbage 

• Phutu and bambara groundnut

• OFSP

‘Yellow phutu and chicken was nice’

‘Cabbage and yellow phutu went good together’

‘I did not like this beans’

‘This type of beans was different from what I am

used to. I love it’

‘Orange sweet potato taste nice’

‘These beans must be mixed with dry mealies to

make iznkobe. It will taste better’

The FGDs indicated that participants had

positive perceptions of the PVA phutu when

served with chicken curry or cabbage curry.

However, they had mixed perceptions when

served with bambara groundnut curry. The

older FGDs participants perceived that some

of the combinations such as phutu and

bambara groundnut would not be acceptable to

younger consumers, as they were not

accustomed to bambara groundnut.

Food preparation methods ‘Yellow maize could have been cooked for longer’

‘Too much water in the orange sweet potato’

‘Beans should be cooked with the maize for more

flavour’

‘Beans could be cooked for longer’

‘Chicken would of tasted better with stiff pap’

‘Food cooked like I cook at home’

Participants suggested names of other dishes

that could be better accepted. Stiff pap was

one of the suggestions given by FGD

participants. Although there were mixed

responses concerning bambara groundnut,

participants offered a few suggestions to

improve the acceptability. Participants would

have preferred the bambara groundnut to be

cooked for a longer period or cooked together

with the maize meal.

Cultural 

acceptance of 

yellow maize 

food 

combinations 

and OFSP

Expectations of sensory qualities:

• Smell

• Appearance

• Taste

• Texture

‘Foods were made like I eat at home’

‘Our kids may not accept the preparation of the

food as it has less oil and spice’

‘Thought the orange sweet potato was butternut’

The majority of the FGDs participants

perceived the foods as culturally acceptable,

however, they felt that some foods would not

be as acceptable to their children and

grandchildren. Foods that the younger

generation like are prepared with more oil,

salt and spices. Most of the FGDs participants

perceived the OFSP as butternut due to its

orange colour, sweet taste and visual appeal

and enjoyed the taste.
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Results and discussion 
Themes Concepts Quotes Discussion

Comparison 

with white 

maize food 

combinations 

and CFSP

Expectations of 

sensory qualities:

• Smell

• Appearance

• Taste

• Texture

‘Preferred the white sweet potato as too much water in the

orange one’

‘The orange sweet potato was more nice as it had an orange

colour and taste sweet’

‘The chicken and yellow maize and beans and yellow maize

looked nice’

‘First time I had this yellow phutu and it was very nice with

the cabbage and meat. I won’t eat it alone’

‘I did not like the smell of yellow maize’

Participants would have preferred if OFSP contained less

water in comparison to CFSP. However, they found the

sweet taste and orange colour of the OFSP very appealing

and preferred it to the CFSP. The smell of PVA-biofortified

phutu and bambara groundnut curry and PVA-biofortified

phutu on its own were disliked by some of the participants.

On the contrary, PVA-biofortified maize was well accepted

with the curried cabbage and curried chicken.

Willingness to 

use yellow 

maize and 

OFSP for 

human 

consumption

• Affordability

• Availability

• Accessibility

‘Not accessible, if it was I would buy yellow maize and OFSP’.

‘We use yellow maize in drought times’.

‘It is fed to animals’.

‘People are not familiar with yellow maize but will buy if

educated on it’.

‘I would plant if I get seeds’.

Some participants reported that yellow maize was used to

feed animals and eaten during times of drought, however,

they expressed a willingness to grow and purchase the

PVA-biofortified maize and OFSP, if planting materials

were made available or if the two types of biofortified crops

were available as food in the market. The acceptance of

PVA-biofortified maize could be improved by educating

people on the nutritional benefits of PVA-biofortified crops

and preparation methods that could be used to cook these

crops.DO N
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• The FGDs indicated that participants had positive perceptions of the PVA-
biofortified phutu when served with curried chicken or cabbage. 

• However, they had mixed perceptions when it was served with curried 
bambara groundnut. 

• On the contrary, the majority of the participants had positive responses to 
OFSP. 

• The FGDs participants expressed a willingness to grow and purchase the 
PVA-biofortified maize and OFSP, if planting materials were available or if 
produce of the two types of biofortified crops were available in the local 
markets. 

• Although PVA-biofortified foods have been frequently found less acceptable, 
most of the participants of the current study had positive perceptions of the 
biofortified foods investigated.

Results and discussion 
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• PVA-biofortified maize combined with suitable traditional dishes and 
OFSP may be acceptable to consumers living in rural KZN, and could 
be incorporated into the diets of rural communities to combat VAD.

• It is recommended that PVA biofortified composite dishes and OFSP 
could be used as suitable alternatives to their non-biofortified 
counterparts and used as a complementary strategy to help reduce 
VAD. Furthermore bambara groundnut can be used as an alternative 
affordable plant-based protein source; however, the acceptance needs 
to be further investigated. Moreover, these crops could be used in 
School feeding programmes.

• Future research could focus on the sensory acceptability of combining 
other cooked PVA-biofortified maize foods; the effect of nutrition 
education on food choice and the effect of social media on food choice. 

Conclusion  
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