
NUTRITIONAL SAFETY AND CHARACTERIZATION 
OF RICE IN GUINEA-BISSAU

the impact of varieties, processing, and local 
preferences for food security



▪ Characterize rice varieties from Guinea-Bissau

▪ Identify whether there are nutritionally superior varieties

▪ Check whether the species and/or growing region impact 
nutritional characteristics

▪ Assess the impact of polishing

AIM OF THE STUDY



Water Activity  (preservation parameter)

Nutritional Composition
• Protein
• Fat
• Starch
• Fiber

• Vitamins (Vit-B1, Vit-B2, Vit-B3, Vit-B9, Vit-E)
• Minerals (K, Ca, Mg, P, S, Fe, Cu, Zn, Mn)
• Amino acids profile (Histidine, Serine, Arginine, Glycine, Aspartic acid, Glutamic acid, Threonine, 

Alanine, Proline, Cysteine, Lysine, Tyrosine, Methionine, Valine, Isoleucine, Leucine, Phenylalanine) 

Antioxidant activity
• FRAP, DPP, TPC

Heavy metals (contaminants)
• Pb, Cr, Ni, Cd 

PARAMETERS STUDIED



Nutritional characterisation of rice 
from Guinea-Bissau



Samples were in good condition for analysis

Water activity for all samples < 0.57
Very dry rice
With good preservation capacity
Only requiring insect control.

Heavy metals below the acceptable limit in all samples
Pb: 0 – 0.2 mg/100g
Cr: 0.1 – 0.5 mg/100g
Ni: 0.0 – 0.4 mg/100g
Cd: n.d.



Nutritional composition – Brown rice from Guinea-Bissau

* (control)



• General overview
Brown samples

Complete Linkage

Euclidean distances
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• General overview
Polished samples

Complete Linkage

Euclidean distances
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Nutritional composition – where does the Guinea-Bissau rice stands?
Macronutrients



Nutritional composition – where does the Guinea-Bissau rice stands?
Macronutrients



Nutritional composition – where does the Guinea-Bissau rice stands?
Vitamins



Nutritional composition – where does the Guinea-Bissau rice stands?
Vitamins



Minerals



Minerals
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Antioxidant capacity: higher in Oryza glaberrima varieties



Functional analyses
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Amino 
acids 
profile
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Standardised data



Amino acids 
profile
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Amino acids profile
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Highlighted varieties

▪ RD-15-IG, V56-IG, Caublac-Oio, N’Conton Preto → low protein content

▪ Aninha → low fat content

▪ Icai(s) → low fibre content

▪ ARICA-6 → low vitamin B1 and vitamin B2 content

▪ RD-15, VG29-IG, V56-IG → high vitamin B3 content

▪ Malu-Raça-Bissau → high Fe content

▪ Aferenque → high Zn content

▪ Globaly, all varieties are very high in P and S 



Is there a difference between species and regions?



Mann Whitney U test 
(Wilcoxon rank-sum)
n = 21 , 8

Brown Polished

Nutritional composition – Differences between species?



a

b ab

b ab

a
a

b

ab

Brown

Kruskal-Wallis-test
Sidak correction
Dunn’s multiple comparisons

n = 10 , 10 , 7

Nutritional composition – Differences between regions?

a

b ab
a

b ab

Polished



Nutritional composition – Differences?
(additional candidates)

Differences between species? Differences between regions?

Brown samples:
▪ P content

Polished samples:
▪ Vitamin B2 content
▪ Vitamin B3 content

❖Degree of polishing

Brown samples:
▪ Starch content (Cacheu / Oio)

Polished samples:
▪ Vitamin B2
▪ Mg content



What is the effect of polishment?



High mass losses during polishing
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DEGREE OF MILLING (%)

16%

On average 21% of the total mass is lost
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Nutrient losses after polishing

Brown Polished
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rice)
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rice)

Nutrient losses after polishing

Brown Polished



general range general range
Protein 10% - 20% K 70% - 80%
Fat 65% - 80% Ca 0% - 70%
Fibre 70% - 80% Mg 75% - 90%
Starch 8% - 20% P 65% - 75%

S 10% - 20%
Vitamin-B1 65% - 100% Fe 30% - 70%
Vitamin-B2 90% - 100% Cu 0% - 50%
Vitamin-B3 70% - 100% Zn 20% - 30%
Vitamin-E 85% - 100% Mn 50% - 65%

Nutrient losses after polishing
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Antioxidant capacity: higher in Oryza glaberrima varieties

Huge losses after polishing



Implications:

▪ Local preferences for specific varieties has an impact on diets and need to 
introduce other foods to assure food security

▪ Considering specific varieties can be beneficial to mitigate hidden hunger

▪ Polishing leads to major losses both in mass and nutritional value
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