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Feeding and providing food security for all people is a significant challenge to be 

achieved with the United Nations 2030 Agenda through the Sustainable Development Goals 

(SDGs) (ONU, 2019). Population growth, climate change, intensive monoculture, and depletion 

of natural resources are among the challenges that threaten the increasingly damaged global 

agri-food system (Tan et al., 2020). In this regard, Africa is the home to several nutritious food 

crops that were used as food in the past. However, these crops remain underutilized as the global 

effort against nutrition warfare suffers a record setback due to recent climate change (Ogbuagu 

et al., 2023). According to Muhammad et al. (2020), the global agricultural system is centered 

on a small number of crop species, thus posing a threat to food security and supply. Throughout 

history, humans have used more than 5,538 crop species for food. In contrast, only 12 crop 

species currently share the highest percentage of food security worldwide (Hossain et al., 2021). 

Around a thousand neglected and underutilized crop species worldwide have been 

estimated as future survival crop species as they are nutrient-enriched and have greater 

adaptability to climate change (Hossain et al., 2021). As global hunger increases, especially in 

Africa, it becomes essential to address food insecurity by maximizing the potential of existing 

food resources, including underutilized and neglected species (Ferdaus et al., 2023). Several 

problems hinder the use of underutilized food plants in Africa (Schüler et al., 2024). The 

concentration of the population in urban areas leads to a nutritional transition from traditional 

diets (based on indigenous foods) to a Western diet, generating the prevalence of associated 

malnutrition and non-communicable diseases (Kesa et al., 2023). 

Several problems hinder innovation and sustainable development in agriculture in 

Africa: (i) inadequate strategies and public policies; (ii) the lack of crop varieties that are more 

resilient to climate change; (iii) the lack of adequate digital technologies; (iv) little technical 

and financial support; (v) the need to identify underutilized crops with the greatest potential for 

success, and prioritize them for research; (vi) gender inequality and the lack of more research 

on the topic by African institutions (Schüler et al., 2023). Angolan peasant agriculture grows 

many varieties of food without specializing in these varieties. The transformation of these 

peasants into competitive farmers requires public policies that promote sustainable agricultural 

activity (Schüler et al., 2022). 

Angola is known for its rich biomes, ecoregions, fauna, and flora. With habitats ranging 



 

 
 

 

from the rainforests of Cabinda in the north to the Namib Desert in the south, Angola's 

ecosystem diversity is greater than any other African country (Mawunu et al., 2018). Angola 

has a rich diversity of ecosystems, but this natural wealth is poorly recorded compared to other 

countries in the region. Both colonization and prolonged wars have interfered with the evolution 

of biodiversity research and conservation (Huntley et al., 2019). In Angola, the Congo River 

Delta is home to a wide variety of rare, endemic, migratory, or threatened species that provide 

essential ecosystem services (Kirkman & Nsingi, 2019). 

This book aimed to support solving these problems to guarantee the sustainability of 

Angolan agriculture for current and future generations. Maintaining biodiversity associated 

with more sustainable and healthy food systems will increase Angola's food and nutritional 

security. In this context, the research aims to (i) identify underutilized food plants in Angola 

and perform their bromatological characterization, (ii) quantify (volumes and values) and 

chemically characterize the 

imported by Angola, (iii) perform a 

comparative analysis of nutritional equivalence between underutilized foods and corn and 

wheat, and (iv) provide subsidies for public policies to promote domestic food production, 

aiming at the preservation of biodiversity associated with ecosystems, through the development 

of a sustainable agri-food system. 

 

 



 

 
 

 

Infographic summary of the research.

 

 

Schüler et al. (2022) documented from 2014 to 2020 in the eighteen provinces of 

Angola, documenting the science, technology, and anthropology practiced by peasants. Based 

on this study, there was interest in deepening scientific research to strengthen agri-food systems 

and structures with underutilized or neglected species as a sustainable solution to food scarcity, 

food and nutritional insecurity, malnutrition, environmental sustainability, and maintenance of 

associated ecosystems in Angola. 

Therefore, this study is exploratory and quantitative (Gerhardt & Silveira, 2009). The 

data were obtained from databases of international agencies such as the Food and Agriculture 

Organization of the United Nations (FAO) (FAO, 2024), government agencies such as the 

United States Department of Agriculture (USDA, 2024), academic institutions such as the 

University of São Paulo through the Brazilian Food Composition Table (USP, 2023), and in 

scientific literature databases, such as Google Scholar, Scopus, Science Direct and Web of 

Science. 

  



 

 
 

 

 

 

 

 

Figure 2 presents the infographic of the research on the massambala cultivar, 

underutilized in Angola, and the corn imported by Angola. 

 

 

 

Massambala is considered one of the most underutilized crops, having only started to 

receive attention in recent years (Lee et al., 2023), highlighting that it has the potential to 

contribute to food security and the livelihoods of smallholder farmers (Fig. 3a,b). It was 

domesticated approximately 6,000 years ago in the eastern Sahel region of Africa (Beldados & 

Ruiz-Giralt, 2023). Also known as millet, it is an important cereal that grows well in adverse 

environmental conditions such as drought, heat, and nutritionally poor soils (Somegowda et al., 

2024). It is one of the primary sources of food grains in drylands in Africa, helping small-scale 

agriculture become more resilient, productive, and profitable and improving carbon 

sequestration (Kuyah et al., 2023). 



 

 
 

 

Fig. 3. Massambala cultivation, Cahama, Cunene, Angola. 2a: Peasant farm of massambala. 2b: 
massambala with bunches and grains.  

 

Massambala is an important crop in Angola, ranking third in cultivated area and cereal 

production after corn and rice. There are mentions of its cultivation in several provinces of the 

country (Fig. 3): Huambo, the central producing region, with around 40% of national 

production; Benguela, the second largest producer, with around 25% of national production; 

and Cuanza Sul, the third largest producer, with around 15% of national production. Other 

provinces mentioned with relevant production are Bié, 5% of national production; Huíla, 5% 

of national production; Malanje, 4% of national production; Cuanza Norte, 3% of national 

production; and Uíge, 3% of national production. Massambala is cultivated in other provinces 

of Angola, but on a smaller scale: Cabinda, Cuando Cubango, Cunene, Moxico, Namibe, and 

Zaire (Fig. 4) (Costa et al., 2004;

 

  

 

  



 

 
 

 

Fig. 4. Location of the 18 provinces of Angola, highlighting the provinces with the occurrence of 
massambala (orange circles). Source: prepared by the authors at www.d-maps.com. 
 

Table 1 presents the nutritional composition of the massambala cultivar in the form 

of dry, whole, and raw grains and corn imported by Angola. Figure 5 presents a comparative 

analysis of the nutritional composition of these cultivars. 

The analysis shows an equivalence (±10%) in food energy (345 Kcal), potassium (305 

mg), niacin (3.3 mg), thiamine (0.35 mg), and monosaturated fatty acid (1.16 g). Meanwhile, 

the massambala cultivar presented a superior composition to corn concerning protein content 

(11.5g), total dietary fiber (11.9g), ash (1.9g), calcium (26mg), iron (6.8 mg), magnesium 

(193 mg), phosphorus (371 mg), copper (0.30 mg), vitamin E (0.70 mg), and folate equivalent 

(64 mcg). However, the massambala cultivar presented lower levels of fat (3.5 g), available 

carbohydrate (61.1 g), sodium (9 mg), zinc (1.88 mg), vitamin A RAE (1 mcg), riboflavin 

(0.15 mg), vitamin B6 (0.25 mg), monounsaturated fatty acid (0.48 g), and polyunsaturated 

fatty acid (0.86 g).  

Massambala has great potential as a functional and sustainable food and can be used 

in human nutrition as a substitute for common cereals such as wheat, rice, and corn (Aguiar 

et al., 2023). Massambala molasses is an excellent source of minerals and bioactive 

compounds and an extraordinary food for human nutrition (Assis et al., 2023). Native or 

modified starches from underutilized seeds, such as massambala, represent an alternative and 

sustainable source of unconventional starch with potential applications in the food industry 

(Magallanes-Cruz et al., 2023), being a popular alternative to barley for brewing (Kerr et al., 

2023). 

Massambala has adaptive characteristics for cultivation in areas of water stress, which 

is much superior to corn (Tabosa et al., 2021). The cost of massambala grain in animal feed 

is, on average, 25% lower than that of corn. At the same time, its nutritional value, measured 

in the form of metabolizable energy, reaches at least 95% of the value of corn. Thus, this 

plant is an important alternative for supplying the grain market as an alternative energy 

ingredient to corn (De Menezes et al., 2021). It is cultivated in many countries as a food 

source due to its excellent nutritional value, drought and pest resistance, and gluten-free 

properties (Nagy et al., 2023).  

Addressing the challenge of food and nutritional insecurity in Sub-Saharan Africa, 

where Angola is located, will require innovative agricultural production systems that favor 

multiple objectives (Akplo et al., 2023). Reinvigorating crops such as massambala and the 



 

 
 

 

agrobiodiversity they represent bring benefits for healthier and more sustainable food systems 

(Pereira & Hawkes, 2022). 

 

Table 1. Nutritional composition of massambala and imported corn. 

   
 

 
 

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

 

 



Fig. 5. Comparative analysis of nutritional equivalence between massambala and corn imported by 
Angola. Blue horizontal bars: massambala. Source: organized by the authors based on the Food and 
Agriculture Organization of the United Nations (FAO, 2024), the database of the University of São 
Paulo (USP, 2023), and the United States Department of Agriculture (USDA, 2024).

It is worth noting that Angola imported 2,488,396 tons of corn from 2013 to 2022 at an 

estimated cost of USD 1,021,498,000.00 (FAO, 2024). Considering the nutritional quality of 

massambala due to its proteins, carbohydrates, fats, fiber, vitamins, and mineral content, the 

use of imported corn in the Angolan diet could be replaced by local production of massambala, 

characterizing sustainable agriculture with local income generation.
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Figure 6 presents the infographic of the research on the massango cultivar, 

underutilized in Angola, and the wheat imported by Angola. 

 

 

 

Massango, also called millet, is an important cereal cultivated in arid and semi-arid 

regions of Asia and Africa. It is used in the staple diet of millions of people and as fuel and 

forage. In addition to resisting adverse environmental conditions (Karthikeyan et al., 2023), it 

is a sustainable and underutilized cereal (Fig. 7a,b) (Singh et al., 2023). 

  

  



 

 
 

 

  
Fig. 7.  Massango Cultivation. 7a: massango peasant farm, Lubango, Huíla, Angola. 7b: massango 
bunches, Lubango, Huíla, Angola. 7c: massango grains, Cahama, Cunene, Angola. 7d: massango flour, 
Cahama, Cunene, Angola. 

In recent years, several high-yielding and nutrient-rich varieties, including massango, 

have been developed as dual-purpose varieties in sub-Saharan Africa to meet human nutrition 

and animal feed needs (Fig. 5c,d) (Akplo et al., 2023). Maggs et al. (1998), in their research on 

plant genetic resources, focused on species of potential or actual agricultural importance, such 

as massango, a plant with considerable genetic diversity and development potential. 

 

  

Fig. 8. Location of the 18 provinces of Angola, highlighting the provinces with the occurrence 
of massango (orange circles). Source: prepared by the authors at www.d-maps.com.  

 

  



 

 
 

 

 
 

Table 2 presents the nutritional composition of the massango cultivar in the form 

of dry, whole, and raw grains and wheat imported by Angola. Figure 9 presents a 

comparative analysis of the nutritional composition of these cultivars. 

The analysis shows an equivalence (±10%) in protein (9.3 g), phosphorus (402 

mg), copper (0.45 mg), and vitamin B6 (0.35 mg). Meanwhile, the massango cultivar 

presented a superior composition to wheat concerning food energy (365 Kcal), fat (5.9 

g), available carbohydrate (64.2 g), ash (2.1 g), iron (15.2 g), magnesium (96 mg), 

sodium (12 mg), riboflavin (0.19 mg), folate equivalent (160 mcg), saturated fatty acid 

(0.96 g), monounsaturated fatty acid (1.10 g), and polyunsaturated fatty acid (2. 19 g). 

However, this cultivar had lower levels of dietary fiber (9 g), calcium (23 g), potassium 

(332 g), zinc (2.58 mg), vitamin E (0.36 mg), thiamine (0.29 mg), and niacin (2.0 mg). 

Comparative analysis shows that massango has 10% more food energy than 

imported wheat. In minerals, there is an equivalence in phosphorus and copper. 

However, wheat has more zinc, potassium, and calcium, and the massango has higher 

iron, magnesium, and sodium levels. In vitamins, massango stands out in riboflavin and 

folate equivalent. It presented higher levels of saturated, monounsaturated, and 

polyunsaturated fatty acids. It has high phenolic content, moderate reducing capacity, 

and high free radical scavenging activity and, therefore, can serve as a source of 

antioxidants in the human diet (Odusola et al., 2013). 

Climate change is expected to significantly impact the arid savanna regions of 

southwest Africa. In this case, massango is the most suitable crop in all scenarios, 

especially considering that the cultivation of corn, sorghum, and beans may be affected 

by a possible decrease in precipitation in a high-emission scenario (Weinzierl & Heider, 

2015). 

As an alternative to imported wheat in the African baking industry, Adepehin et 

al. (2023) evaluated the physicochemical parameters of bread made from underutilized 

local cereals, such as massango, in a 50:50 ratio. The breads produced have better 

nutritional content compared to conventional wheat bread. 

 

 

 

 

 



 

 
 

 

Table 2 Nutritional composition of massango and imported wheat.

   
 

 
 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 

 



Fig. 9. Comparative analysis of nutritional equivalence between massango and wheat imported by 
Angola. Horizontal blue bars: massango. Source: organized by the authors based on the Food and 
Agriculture Organization of the United Nations (FAO, 2024), the database of the University of São 
Paulo (USP, 2023), and the United States Department of Agriculture (USDA, 2024). 

It is worth noting that Angola imported 6,152,621 tons of wheat from 2013 to 2022 at 

an estimated cost of USD 2,766,332,000.00 (FAO, 2024). Considering the nutritional quality 

of massango, the use of imported wheat in the Angolan diet could be replaced by local 

production of massango, characterizing sustainable agriculture with local income generation.



 

 
 

 

Figure 10 presents the infographic of the research on the underutilized múcua (fruit of 

the imbondeiro tree) in Angola and the orange juice imported by Angola.  

 

 

 

 

 



 

 
 

 

 

Imbondeiro. Conda, Cuanza 

Sul, Angola. 

Múcua, fruit of the imbondeiro 

tree.  Conda, Cuanza Sul, 

Angola.  

Múcua, fruit of the imbondeiro 

tree, displayed for sale. Belize, 

Cabinda, Angola. 

   

Múcua pulp displayed for sale. 

Cuanza Norte, Angola.  

Múcua split lengthwise.  Múcua juice. 

 

 

   

   



 

 
 

 

 

 

 

 

ITEM DESCRIPTION MÚCUA 
VALUE/100g 

ORANGE 
JUICE 

VALUE/100g 
1 Food energy (kcal) 305 45 
2 Water (g) 16.2 87.6 
3 Protein (g) 2.1 0.90 
4 Fat (g) 0.3 0.24 
5 Available carbohydrate (g) 70.0 8.81 
6 Total dietary fiber (g) 7.0 2.02 
7 Ashes (g) 4.4 0.41 
8 Calcium (mg) 254 29.9 
9 Iron (mg) 6.4 0.12 

10 Magnesium (mg) 139 10.9 
11 Phosphor (mg) 73 20.2 
12 Potassium (mg) 1920 159 
13 Sodium (mg) 23 0.53 
14 Zinc (mg) 1.44 0.11 
15 Copper (mg) 0.53 0.04 
16 Vitamin A RE1 (mcg) 12 2.96 
17 Vitamin A REA2 (mcg) 6 1.48 
18 Vitamin D (mcg) 0 0.00 
19 Vitamin E (mg) 0 0.36 
20 Thiamine (mg) 0.04 0.07 

 



21 Riboflavin (mg) 0.20 0.04
22 Niacin (mg) 1.5 Da3

23 Vitamin B6 (mg) 0.02 0.03
24 Folate Equivalent (mcg) 50 28.1
25 Vitamin B12 (mcg) 0 0.00
26 Vitamin C (mg) 251 47.3
27 Cholesterol (mg) 0 0.00
28 Saturated fatty acid (g) 0.02 0.04
29 Monounsaturated fatty acid (g) 0.05 0.06
30 Polyunsaturated fatty acid (g) 0.04 0.06



 

 
 

 

It is worth noting that Angola imported 2.915 tons of orange juice from 2013 to 2022 at 

an estimated cost of USD 1.864.000,00 (FAO, 2024). Considering the nutritional quality of 

múcua pulp, the use of imported orange juice in the Angolan diet could be replaced by local 

production of múcua pulp and other underutilized local fruits. Múcua pulp could be widely 

cultivated in most southern African countries, with Angola considered highly suitable for 

cultivating this species (Sanchez et al., 2010). The high nutritional value of the múcua fruit has 

the potential to qualitatively improve the diet of thousands of people in Africa (Monteiro et al., 

2022). 

 

 

 

Figure 14 presents the infographic of the research on the underutilized maboque (fruit of the 
maboqueiro tree) in Angola and the orange juice imported by Angola.  

 

 

 

 

 

 



 

 
 

 

 

 

 

 

 

 

   



 

 
 

 

Maboqueiro. Quipungo, Huíla, 
Angola.  

Maboqueiro with green fruits. 
Cuito Cuanavale, Cuando 
Cubango, Angola.  

Ripe maboque fruit. Quipungo, 
Huíla, Angola.  
 

Bark of the Maboqueiro trunk. 
Quipungo, Huíla, Angola.  

Maboqueiro. Quipungo, Huíla, 
Angola. Seed dispersing pigs. 

Production of a distilled 
alcoholic beverage from 
Maboque pulp. Quipungo, 
Huíla, Angola.  

 

 

 

 

 

 

   



 

 
 

 

 

 

ITEM DESCRIPTION MABOQUE  
VALUE/100g 

ORANGE JUICE 
VALUE/100g 

1 Food energy (kcal) 1681 45 
2 Water (g) 80 87.6 
3 Protein (g) 4 0.90 
4 Fat (g) 15.8 0.24 
5 Available carbohydrate (g) 28.7 8.81 
6 Total dietary fiber (g) 9.2 2.02 
7 Ashes (g) 0.75 0.41 
8 Calcium (mg) 30 29.9 
9 Iron (mg) 3.3 0.12 

10 Magnesium (mg) 81.2 10.9 
11 Phosphor (mg) 60.3 20.2 
12 Potassium (mg) 200 159 
13 Sodium (mg) 23.3 0.53 
14 Zinc (mg) 0.5 0.11 
15 Copper (mg) 0.62 0.04 
16 Vitamin A RE1 (mcg) - 2.96 
17 Vitamin A REA2 (mcg) - 1.48 
18 Vitamin D (mcg) - 0.00 
19 Vitamin E (mg) 0.45 0.36 
20 Thiamine (mg) 0.08 0.07 
21 Riboflavin (mg) 0.02 0.04 
22 Niacin (mg) 0.44 Da 
23 Vitamin B6 (mg) 0.04 0.03 
24 Folate Equivalent (mcg) - 28.1 
25 Vitamin B12 (mcg) - 0.00 
26 Vitamin C (mg) 69.0 47.3 
27 Cholesterol (mg) 0.00 0.00 
28 Saturated fatty acid (g) 0.01 0.04 
29 Monounsaturated fatty acid (g) 0.08 0.06 
30 Polyunsaturated fatty acid (g) - 0.06 

 

 





 

 
 

 

 

 

 

 

 

 

Figure 26 presents the infographic of the research on the underutilized 

 dendezeiro) in Angola and the soybean oil imported by Angola. 

 

 

 



 

 
 

 

 

 

 

 

 

   
Dendezeiro. Buco Zau, 
Cabinda, Angola.  

Bunch of palm fruit. Belize, 
Cabinda, Angola.  
 

Extraction of palm tree sap for 
the production of maruvo wine. 
Buco Zau, Cabinda.  
 

   



 

 
 

 

 

 

 

 

 

 

 

   
Palm fruits. Belize, Cabinda, 
Angola.  

Roasting of palm fruits to 
extract skin cream. Cabinda, 
Angola.  
 

Roasted palm fruit.  

   

Palm fruits in a pestle to extract 
palm oil. Cabinda, Cabinda, 
Angola.  
 

Residue from palm oil 
extraction. Cabinda, Cabinda, 
Angola.  

Palm nut.  Belize, Cabinda, 
Angola.  
 

   
Palm nut almonds.  Belize, 
Cabinda, Angola.  

Extraction of palm kernel oil 
from palm seeds. Belize, 
Cabinda, Angola.  

Palm kernel oil. Belize, 
Cabinda, Angola.  

   

   

   



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ITEM DESCRIPTION PALM FRUIT 
VALUE/100g 

SOYBEANS 
VALUE/100g 

1 Food energy (kcal) 540 427 
2 Water (g) 28.1 9.70 
3 Protein (g) 1.9 39.9 
4 Fat (g) 52.6 22.3 
5 Available carbohydrate (g) 12.9 10.7 
6 Total dietary fiber (g) 3.6 11.9 
7 Ashes (g) 1.0 5.44 
8 Calcium (mg) 61 203 
9 Iron (mg) 4.8 13.5 

10 Magnesium (mg) 60 210 
11 Phosphor (mg) 56 453 
12 Potassium (mg) 23 1590 
13 Sodium (mg) 16 10.8 
14 Zinc (mg) 0.39 3.54 
15 Copper (mg) 0.92 1.17 
16 Vitamin A RE1 (mcg) 10.6 2.44 
17 Vitamin A REA2 (mcg) 5.3 1.22 



18 Vitamin D (mcg) 0 0.00
19 Vitamin E (mg) 4.90 0.95
20 Thiamine (mg) 0.13 0.86
21 Riboflavin (mg) 0.08 0.86
22 Niacin (mg) 1.4 1.60
23 Vitamin B6 (mg) 16 0.38
24 Folate Equivalent (mcg) 30 370
25 Vitamin B12 (mcg) 0 0.00
26 Vitamin C (mg) 8 5.92
27 Cholesterol (mg) 0 0
28 Saturated fatty acid (g) 18.1 3.23
29 Monounsaturated fatty acid (g) 19.24 4.94
30 Polyunsaturated fatty acid (g) 4.61 12.6



 

 
 

 

 

 

 

 

 

 

 

Figure 18 presents the infographic of the research on the underutilized yam cultivar in 

Angola and the potato imported by Angola. 



 

 
 

 

 

 

 

 

 

(Manuel et al., 2023)

 



 

 
 

 

  
Inhame. Mungo, Huambo, Angola. Inhame cut in half. Mungo, Huambo, Angola. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 
 

 

ITEM DESCRIPTION YAM 
VALUE/100g 

POTATO 
VALUE/100g 

1 Food energy (kcal) 126 71 
2 Water (g) 64.4 80.5 
3 Protein (g) 2.3 2.04 
4 Fat (g) 0.4 0.04 
5 Available carbohydrate (g) 25.5 15.2 
6 Total dietary fiber (g) 5.6 1.32 
7 Ashes (g) 1.8 0.85 
8 Calcium (mg) 26 3.78 
9 Iron (mg) 1.6 0.41 

10 Magnesium (mg) 19 15.0 
11 Phosphor (mg) 53 43.9 
12 Potassium (mg) 383 445 
13 Sodium (mg) 7 Da3 
14 Zinc (mg) 0.64 0.27 
15 Copper (mg) 0.11 0.11 
16 Vitamin A RE1 (mcg) 7 Da3 
17 Vitamin A REA2 (mcg) 3 Da3 
18 Vitamin D (mcg) 0 0.00 
19 Vitamin E (mg) 0.37 0.01 
20 Thiamine (mg) 0.07 0.11 
21 Riboflavin (mg) 0.02 Da3 
22 Niacin (mg) 0.8 Da3 
23 Vitamin B6 (mg) 0.23 0.17 
24 Folate Equivalent (mcg) 27 16.9 
25 Vitamin B12 (mcg) 0 0.00 
26 Vitamin C (mg) 13 35.4 
27 Cholesterol (mg) 0 0.00 
28 Saturated fatty acid (g) 0.10 0.01 
29 Monounsaturated fatty acid (g) 0.03 Da 3 
30 Polyunsaturated fatty acid (g) 0.16 0.02 

 

 





 

 
 

 

 

 

 

 

 

Figure 22 presents the infographic of the research on the underutilized assipi cultivar in 

Angola and the potatoes imported by Angola. 

 

 

 



 

 
 

 

 

Assipi leaves. Buco Zau, Cabinda, Angola.  
 

Assipi. Andulo, Bié, Angola. Fried assipi chips. 
 

 

 

 

 

 

 

 

   

  



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ITEM DESCRIPTION ASSIPI 
VALUE/100g 

POTATO  
VALUE/100g 

1 Food energy (kcal) 127 71 
2 Water (g) 65.9 80.5 
3 Protein (g) 2.7 2.04 
4 Fat (g) 0.8 0.04 
5 Available carbohydrate (g) 25.2 15.2 
6 Total dietary fiber (g) 4.1 1.32 
7 Ashes (g) 1.3 0.85 
8 Calcium (mg) 26 3.78 
9 Iron (mg) 1.6 0.41 

10 Magnesium (mg) 30 15.0 
11 Phosphor (mg) 88 43.9 
12 Potassium (mg) 350 445 
13 Sodium (mg) 17 Da3 
14 Zinc (mg) 0.61 0.27 
15 Copper (mg) 0.84 0.11 
16 Vitamin A RE1 (mcg) 4 Da3 
17 Vitamin A REA2 (mcg) 2 Da3 



18 Vitamin D (mcg) 0 0.00
19 Vitamin E (mg) 0.33 0.01
20 Thiamine (mg) 0.10 0.11
21 Riboflavin (mg) 0.03 Da3

22 Niacin (mg) 0.8 Da3

23 Vitamin B6 (mg) 0.24 0.17
24 Folate Equivalent (mcg) 22 16.9
25 Vitamin B12 (mcg) 0 0.00
26 Vitamin C (mg) 8 35.4
27 Cholesterol (mg) 0 0.00
28 Saturated fatty acid (g) 0.19 0.01
29 Monounsaturated fatty acid (g) 0.10 Da3

30 Polyunsaturated fatty acid (g) 0.34 0.02



 

 
 

 

 

 

 

 

 

 

 

Figure 30 presents the infographic of the research on the fumbua cultivar, which is 

underutilized in Angola, and the spinach imported by Angola. 



 

 
 

 

 

 

 

 

   

Fumbua leaves.  Fumbua leaves being tied into 
bundles to be cut. 

Fumbua leaves being cut. 

 

   



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ITEM DESCRIPTION FUMBUA 
VALUE/100g 

SPINACH 
VALUE/100g 

1 Food energy (kcal) 45 23 
2 Water (g) 85.0 92.0 

3 Protein (g) 5.1 2.24 

4 Fat (g) 0.7 0.35 

5 Available carbohydrate (g) 2.5 1.34 

6 Total dietary fiber (g) 4.3 2.83 

7 Ashes (g) 26 1.29 

8 Calcium (mg) 233 91.2 

9 Iron (mg) 4.3 0.48 

10 Magnesium (mg) 83 72 

11 Phosphor (mg) 60 34.3 



 

 
 

 

12 Potassium (mg) 452 452 

13 Sodium (mg) 27 23 

14 Zinc (mg) 0.70 0.31 
15 Copper (mg) 0.22 0.10 

16 Vitamin A RE1 (mcg) 150 287 

17 Vitamin A REA2 (mcg) 75 143 

18 Vitamin D (mcg) 0 0,00 

19 Vitamin E (mg) 0.42 1.83 

20 Thiamine (mg) 0.07 0.13 

21 Riboflavin (mg) 0.16 0.28 

22 Niacin (mg) 0.6 Da3 

23 Vitamin B6 (mg) 0.26 0.08 
24 Folate Equivalent (mcg) 62 181 

25 Vitamin B12 (mcg) 0 0.00 

26 Vitamin C (mg) 44 3.26 

27 Cholesterol (mg) 0 0 

28 Saturated fatty acid (g) 0.18 0.06 

29 Monounsaturated fatty acid (g) 0.05 0.01 

30 Polyunsaturated fatty acid (g) 0.30 0.15 

 

 





 

 
 

 

 

 

 

 

  

Figure 30 presents the infographic of the research on the uce cultivar, which is 

underutilized in Angola, and the spinach imported by Angola. 

 

 

 



 

 
 

 

 

 

 

  
Uce.  Uce. Lucusse, Moxico, Angola.  Dehydrated uce in Chitembo, 

Bié, Angola.     
 

 

 

 

 

 

 

 

 

 

   



 

 
 

 

 

 

ITEM DESCRIPTION UCE 
VALUE/100g 

SPINACH 
VALUE/100g 

1 Food energy (kcal) 40 23 
2 Water (g) 87.1 92.0 
3 Protein (g) 2.7 2.24 
4 Fat (g) 0.3 0.35 
5 Available carbohydrate (g) 4.5 1.34 
6 Total dietary fiber (g) 4.2 2.83 
7 Ashes (g) 1.2 1.29 
8 Calcium (mg) 212 91.2 
9 Iron (mg) 5.0 0.48 

10 Magnesium (mg) 79 72 
11 Phosphor (mg) 65 34.3 
12 Potassium (mg) 211 452 
13 Sodium (mg) 13 23 
14 Zinc (mg) 0.66 0.31 
15 Copper (mg) 0.20 0.10 
16 Vitamin A RE1 (mcg) 435 287 
17 Vitamin A REA2 (mcg) 218 143 
18 Vitamin D (mcg) 0 0.00 
19 Vitamin E (mg) 0.50 1.83 
20 Thiamine (mg) 0.17 0.13 
21 Riboflavin (mg) 0.45 0.28 
22 Niacin (mg) 0.6 Da3  
23 Vitamin B6 (mg) 0.32 0.08 
24 Folate Equivalent (mcg) 82 181 
25 Vitamin B12 (mcg) 0 0.00 
26 Vitamin C (mg) 33 3.26 
27 Cholesterol (mg) 0 0 
28 Saturated fatty acid (g) 0.06 0.06 
29 Monounsaturated fatty acid (g) 0.01 0.01 
30 Polyunsaturated fatty acid (g) 0.14 0.15 

 





 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  



 

 
 

 

 

 

 

 

   

 

 

 

 

 

 

 

   



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

 

 

 

 

 

 

 

 

 

  

 



 

 
 

 

 

 

 

 

 

 

 

Fig. 42. Municipality of Quipungo, province 
of Huíla, with lonhandi fruits. Source: Schüler 
et al. (2022). 

  

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

  

 



 

 
 

 

  

 

 

 

 

 

 

 

  

 
 
Fig. 45. Matila. Luau, Moxico, Angola. 45a: 
matilas being prepared. 45b: matilas being 
cooked. Source: Schüler et al. (2022). 

 

 

 

  

  



 

 
 

 

 

 

  

 

 

 

 

 

 

  



 

 
 

 

 

 

 

 

 

   

 

 

 

 

 

   

   



 

 
 

 

  

 

 

 

 

 

  

 

 

 

 

 

  

  



 

 
 

 

Fig. 51. Vitende cut into slices. Cuchi, Cuando 
Cubango, Angola. Source: Schüler et al. 
(2022). 
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