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  Abstract 
With the aim of determining some bromatological parameters of moringa from 
two different locations and at the same period of the year, fresh leaves were col-
lected and air-dried, and then ground to be converted into powder. This was passed 
through a sieve, packaged and sent to the Central Laboratory for Food and Agri-
culture in Luanda in order to determine the content of crude protein, crude fibre, 
ether extract and vitamin C. The evaluation of dry matter, moisture, ashes and 
carbohydrates was carried out at the Centre for Research and Agro-Food Tech-
nology of the Faculty of Veterinary. Both samples showed promising and varied 
bromatological contents, having the moringa from Cubal presented the following 
values: crude protein—22.33%, crude fibre—0.14%, ether extract—10.54% and 
carbohydrate 47.43%, while in the moringa from Sumbe the crude protein was 
24.72%, crude fibre 0.24%, ether extract 5% and carbohydrate 52.65%. 

Keywords 
Moringa, Sumbe and Cubal, bromatology 

 
1. Introduction 

Moringa is considered a sustainable, economically viable, robust and healthy nutrient-rich food supplement, particu-
larly for those suffering from malnutrition, especially in developing countries. Besides, it has been used as an alterna-
tive to improve food and nutrition security status [1]. 

Moringa oleifera Lam. is a long-life cycle tree from the family of Moringaceae, native to northern India, still consi-
dered an underused plant. All parts of the plant have shown a remarkable range of certain functional properties, which 
make it a biomaterial for food use [2]. Due to its richness in nutritional and bioactive components, it plays an important 
role from a nutritional and therapeutic point of view [3]. The same authors [4] also state that the component of moringa 
leaves vary depending on their geographical location. With respect to human and animal nutrition, moringa leaves con-
tain high protein content, are rich in essential amino acids, minerals, vitamins and antioxidant substances, being deemed 
a highly nutritious functional food [5]. Due to the properties demonstrated by the plant, the dehydrated leaves of mo-
ringa are increasingly gaining prominence as a fortifier, which leads it to be part in processed foods [6]. Studies by sev-
eral authors related to the therapeutic properties of moringa presented it as having analgesic and anti-inflammatory 
properties [7], antioxidant effect [8], combating obesity [9], in addition to controlling blood glycemia (anti-diabetes) 

http://www.hillpublisher.com/journals/jsfa/�


Armindo Paixão et al. 
 

 

DOI: 10.26855/ijfsa.2022.03.008 61 International Journal of Food Science and Agriculture 
 

[10]. 
This study was aimed at determining some bromatological parameters of moringa from the regions of Sumbe and 

Cubal in the provinces of Cuanza Sul and Benguela, respectively, for use in human food and animal feed. 

2. Material and Methods 
The work was developed from June 2019 to February 2020, part of which was carried out in the field with the har-

vesting of the leaves of the plant in the two locations, and the other in laboratories for determining the bromatological 
parameters.  

2.1. Harvesting and drying sites 

The fresh moringa leaves were harvested in March in the Municipality of Sumbe, district E15, at latitude 
11°11'34.54'S and longitude 13°51'10.93'E in the province of Kwanza Sul, while in Benguela that was carried out in 
October in the Municipality of Cubal, at the Escola Técnica Agrária, located at latitude 13°3'41.63'S and longitude 
14°13'39.35'E. The leaves collected in these two locations were transported to Huambo, to the Centro de Pesquisa Tec-
nológica de Alimentos [Food Technological Research Centre] (CEPTA) where they were air-dried in the shade accord-
ing to the techniques described by Cunha [11] and Zatta [12]. The drying lasted five days, after which the leaves were 
pulverized, sieved and packed in polyethylene bags and kept refrigerated for later use. The transformation of the leaves 
into powder was done in the traditional mortar and passed through a 200µm sieve. 150g of each sample were sent to the 
Central Laboratory for Food and Agriculture of the Ministry of Agriculture in Luanda. 

2.2. Determination of the bromatological parameters 

The crude protein content was determined according to the Kjeldahl method, using the DK6 Kjeldahl Digestion 
Analytical Instruments—VELP Scientific, from Italy, while the crude fibre was determined by means of the Weende 
method, which consists of the acid and alkaline digestion of the sample, whose residue constitutes the crude fibre which 
is washed with hot water and alcohol, kiln dried, weighed and burnt in a muffle furnace for the elimination of interfer-
ing substances of the fixed mineral residue [13]. The fat determination was based on the Soxhlet method, which consists 
in obtaining free fat by direct extraction with light petroleum, diethyl ether or other type of solvent, using Soxhlet SER 
148 equipment from Analytical Instruments, VELP Scientific, from Italy. The ash content of the samples was deter-
mined by gravimetric method using incineration muffle equipment of the series F3048C-60, DA Thermo Scientific, 
VELP, Italian. For the percentage calculation of the ash content the following equation was used: 

Furthermore, moisture and dry matters were determined by gravimetric method, and the carbohydrate content was 
obtained by difference using the following arithmetic formula: 

ENN = 100 - (PB + FB+EE + MM + H) 
As for the Vitamin C, this was determined by using the gravimetric method, and all analyses were done in triplicate. 

3. Result and Discussion 
The analysis of bromatological parameters of moringa showed promising contents of crude protein, fats, ash and 

moisture in both samples, as shown in Table 1. 

Table 1. Bromatological parameters (dry matter) in percentages 

 Parameters% 

 Cude protein Crude fibre Ether extract Ash Carbohydrate Moisture Dry matter Vitamine C 

Moringa Sumbe 24.72 0.24 5 11.54 52.65 6 94 0 

Moringa Cubal 22.33 0.14 10.54 13 47.43 5.9 94 0.22 

The protein content of the moringa harvested in Sumbe was 24.72%, while in Cubal it was 22.33%. This variability 
may be due to geographical location, harvest period, among other reasons, as one of the factors that cause the chemical 
composition of a plant to vary is its location. Studies by Almeida et al. [14] and Marinelli [15] have both obtained 
24.14% protein content, values that are similar to those found in this study. Moringa leaves are the most studied and 
analysed part of the plant. The presence of essential amino acids in M. oleifera leaves and the result of its digestibility 
comply with the standards of the World Health Organization (WHO) and the Food and Agriculture Organization of the 
United Nations (FAO) to be used in children with protein deficient diet [16]. The African continent is the most affected 
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worldwide in almost its entire extent in terms of malnutrition, and Angola is within the countries with a level between 
20-35% of this condition [17].  

In contrast with findings previously presented in studies by Santos, a research by Almeida [18] shows the distribution 
of moringa across almost the entire length of the African continent. This phenomenon suggests that there has been little 
research related to this plant and the limited knowledge that is available on the nutritional benefits that moringa offers 
and could stimulate its cultivation on a larger scale and be part of staple food on the continent. In terms of protein con-
centration, both offer promising prospects that may justify the interest of making this plant part of a protein food source 
for both humans and animals, as well as for the reference to its high productivity. The protein contained in this plant has 
been considered of high biological value due to its essential amino acids content [19]. This plant has become an alterna-
tive in the preparation of flour used as food supplement in the fight against malnutrition, mainly in children, the elderly 
and infants [20]. 

Another extraordinary finding in the study is related to the great variability in fat content, whose values indicated 5% 
in the moringa from Sumbe and 10.54% in that from Cubal, both representing rich amounts of fat. A study by Marinelli 
[15] conducted with moringa leaves flour resulted in the obtention of 4.49% fat content, a low value when compared to 
this study, while studies by Moyo et al. [21] revealed 6.50% fat content which is similar to that found in the moringa 
from Sumbe and lower than that from Cubal. Both Sumbe and Cubal moringa have high ash content, since 11.54% were 
found in the sample from Sumbe and 13.8% from Cubal, what demonstrates the amount of minerals contained in these 
leaves. These values are higher than that found by Silva, which was 8.0%. The fibre contents obtained in this study 
were low, with 0.14% and 0.24% in the moringa from Cubal and Sumbe, respectively, in comparison to the studies by 
Moyo et al. [21], which presented a fibre content of 11.4% in moringa, and Almeida et al. [14], whose findings indi-
cated the existence of 14.4% crude fibre in this plant, that is considered an excellent source for obtaining this nutrient. 
With regard to vitamin C, the findings point to 0.22% in Cubal moringa and 0% in Sumbe’s, whereas data about the 
moisture content of moringa leaf powder of both locations was similar, having presented values estimated in 5.9% and 
6%, respectively. Almeida et al. [14] found 5.96% of moisture values, similar to those found in both Sumbe and Cubal 
moringa. The dry matter was 94% for both samples. The carbohydrate content in moringa was, respectively, 47.4% and 
52.6% for Cubal and Sumbe. In comparison, Fink et al. [22] obtained 42% of carbohydrate content, a result that is sim-
ilar to that found in this study, what may also mean that it is a source of energy. 

4. Conclusion 
It can be concluded that the moringa from both locations contains a high content of protein, fat and ash, and that the 

Cubal moringa had less protein content and higher fat and ash content than the moringa of Sumbe. 
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