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Introduction 

Moringa (Moringa oleifera L.) is an edible tree widely grown in the tropical areas of Asia, Latin America, and sub-Saharan 

Africa, generating income for smallholder farmers in developing countries around the globe. Moringa is largely appreciated 

based on its exceptional content of nutritionally important constituents and phytochemicals of healthy relevance, reasons why 

it is considered a multipurpose crop1. While leaves, flowers, stems and roots have been already studied, there is scarce 

information on the nutritional composition of seed and the levels of bioactive compounds and antioxidant capacity. 

Germination is a cost-effective strategy to improve the nutritional quality and the phytochemical compounds of seeds2. The 

effect of germination on nutritional and bioactive compounds as well as biological activity of moringa seeds, however, has 

been scarcely explored so far. Therefore, seed germination could be a valuable approach to obtain novel moringa products 

with high nutritional and functional quality.  

Objectives 

Conclusions 

Germination can be considered as a valuable process to improve the nutritional and functional quality of moringa seeds. 

The moringa sprouts obtained can be consumed as fresh products but also can be dehydrated for their application as 

functional ingredients opening a new market for moringa foods exhibiting health-promoting benefits. 
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The objective of this study was to evaluate the influence of 

germination conditions (time and temperature) on 

nutritional quality, content of soluble phenolic compounds 

and antioxidant activity of moringa seeds by response 

surface methodology (RSM), using a 22 central composite 

rotational design. 

Levels 

Fig. 3. Response surface plot for protein, TPC and 

antioxidant activity as a function of germination time and 

temperature in sprouted moringa. 

Results 

Fig. 1. RSM Experimental design for germination process 
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Fig. 2. Germination process 
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Moringa sprouts 

Germination time and temperature exhibited notable impact 

on protein and TPC content as well as on antioxidant activity 

in moringa sprouts. 

RSM models obtained exhibited R2 values  0.75, indicating 

that the models fits the experimental data with low prediction 

values, in the range of germination times and temperatures 

studied  

ANOVA analysis indicated that temperatures between 31 and 

36 ºC combined with longer germination times (49.5-85.5 h), 

caused the highest content of protein and TPC and 

maximized the antioxidant activity in moringa sprouts. 
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