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A B S T R A C T 
 

Moringa plants are among high-value trees and belong to the Moringaceae family, consisting 
of 13 species and highly distributed in Africa and southern Asia. It is multi-purpose tree with 
medicinal, nutritional, industrial and socio-economic values. Preliminary information 
indicates that the human dietary usage of the edible parts of these species is limited. 
Assessment of the nutritional quality of different moringa parts was not well documented in 
Oromia. Hence, the aim of this activity is to assess the nutritional qualities of different parts 
of moringa collected from different districts of Oromia. Sample collection was done from 
Bako from West Showa, Bishoftu from East Showa, Dalo Mena and Goro from Bale Zone, of 
Oromia representing mid and low land agro-ecologies of the region. Three to four sampling 
PAs were used from each district. Different parts of Moringa, namely, leaf, pod, bark, seed 
and flower were collected from the four districts at least in triplicate. The collected samples 
were made to dry at room temperature, milled with coffee miller, and passed through a 1 
mm standard sieve. The prepared samples were analyzed for proximate and mineral 
compositions using standard methodologies. The result obtained indicated that leaf is rich 
in nutrients Ca, Na, Mn and Zn. Moringa flower is rich in nutrients like Zn and Mn, and 
second in K composition next to pod. The pod is also rich in K and Zn, while the fat and CP 
contents are high in the seed part of moringa. Generally, Higher % CP, K and P were found 
from the Bishoftu collection, while Mg, Ca and K were higher for the collection from DM. 
Bark is poor in protein content compared to other parts of the plant. However, Ca, Mg and 
Zn are double the optimum  composition of plant material. Finally, it is possible to use 
different moringa parts for food fortification, where determination for antioxidant and 
nutritional composition analysis is mandatory, as well as future research directions. 
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Introduction 
 

Moringa stenopetala, also called Shiferaw in 
Amharic, or cabbage tree, is a native tree in arid 
and semi-arid areas of the southern rift valley of 
Ethiopia and Kenya. The local farmers use the 
species as one of the major arable tree inter-crop 
in multi-storey systems especially by Konso 
people in Gamo Gofa (Dessalegn and Rupasinghe, 
2021). Despite their nutritious edible parts, 
Moringa spp. is sometimes classified as “famine 
food”, consumed by humans at times of food 
scarcity. For example, in southern Ethiopia, 
Moringa tends to be cultivated by communities 
living in marginal environments with small land 
holdings due to high population density (Kumssa 

et al., 2017). In these areas, there is often a 
reliance on rain-fed agriculture as a source of 
livelihood and there are frequent food crop 
failures due to drought (Dechasa Jiru et al., 
2006). In many communities of Africa and Asia, 
the use of indigenous and locally available 
vegetables such as Moringa as a human food is 
often linked with low social class status (Ebert, 
2014). Moringa stenopetala has a wide range of 
adaptations from arid to humid climates with a 
prospect to be grown in a wide range of land use 
classes (Dechasa Jiru et al., 2006). The potential 
growing area falls in a rainfall range from 300-
1400 mm per year with a soil reaction of 6-7. 
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All parts of the Moringa tree are edible and have 
long been consumed by humans. The leaves of the 
Moringa stenopetala tree are very nutritious. 
They can be consumed fresh, cooked or dried. A 
study done by (Kumssa et al., 2017) in northern 
Kenya and southern Ethiopia shows that most 
farmers around the area grow moringa for 
multiple purposes, where using it as a vegetable is 
the most important one. Other forms of 
consumption of Moringa stenopetala included 
boiled flowers and immature pods, dried and 
crushed leaves mixed with traditional beverages 
made from sorghum (chegga). While all the 
households from the Konso ethnic group 
consumed boiled fresh leaves of the plant. Result 
from the same study show Derashe ethnic group 
reported using Moringa stenopetala as medicine 
in the following forms: fresh roots of the tree were 
crushed and inhaled to treat common cold; 
branches were broken to initiate sap outflow, 
which was used to eye drops to treat eye 
infections; and fresh leaf juice had been used to 
treat head lice. This indicates that moringa is rich 
in different nutritional contents.  
 

According to (Doerr et al., 2009), one gram of leaf 
powder has 25-fold more iron than spinach, 17-
fold more calcium than milk, 15-fold more 
potassium than bananas and 9-fold more protein 
than yogurt (Koul and Chase, 2015). Leaves of 
Moringa oleifera are promoted in areas of chronic 
malnutrition as a nutritional supplement for 
weaning infants and nursing mothers. Nutritional 
analysis indicates that Moringa leaves contain a 
wealth of essential, disease preventing nutrients. 
They even contain all essential amino acids, which 
are unusual for a plant source. Since the dried 
leaves are concentrated, they contain higher 
amounts of many of these nutrients except 
Vitamin C (Leone et al., 2015).  
 

Similarly, preliminary information indicates that 
the human dietary usage of the edible parts of 
these species is limited. Assessment of the 
nutritional quality of different moringa parts was 
not well documented in Oromia. Hence, this 
activity aims to assess the nutritional qualities of 
different parts of moringa collected from different 
districts of Oromia. 
 

Materials and Methods 
 

Description of the study area 
 

Sample collection was done from Bako from West 
Shoa, Bishoftu from East Shoa, Dalo Mena and 
Goro from Bale Zone, of Oromia representing mid 
and low land agro ecologies of the region. Three to 
four sampling PAs were used for each district. 
Different parts of Moringa, namely, leaf, pod, 
bark, seed and flower were collected from the four 
districts at least in triplicate. The collected 
samples were cleaned, made to dry at room 
temperature, milled with coffee miller, and passed 

through a 1 mm standard sieve. The prepared 
sample was packed in high density PE bag and 
stored till quality analysis. Different physicho-
chemical quality analyses were undertaken using 
standard methodologies. 
 

Chemical quality parameters on different 
parts of moringa 
  
Moisture Content (MC): Approximately 3 g of 
Moringa flour sample was weighed on analytical 
balance. The moisture content was determined 
according to method 44-15A (AACC, 2000) by 
drying the sample in an oven at 130°C for 2 hours 
and the moisture percent was calculated according 
to the following equation. 
 

% Moisture content =
Initial weight−Final Weight

Initial Weight
x100   

 

Ash content (Ash): The ash content was 
determined gravimetrically in accordance to 
(AACC, 2000) method 08-01. About 3g of 
Moringa flour sample was weighed on a pre-
ignited and cooled procaine crucible. Ashing of the 
sample was done using muffle furnace model B 
180, Germany, adjusted to 550°C for three hours. 
After cooling in desiccators, % ash was calculated 
from the mass difference on dry matter basis. 
 

 % Ash Content of the sample =
M3−M1

M2−M1
X 1   

 

Crude protein content (% CP): Crude protein 
content was determined by the micro-Kjeldahl 
procedure by taking about 0.5g flour samples 
using a K2SO4 - CuSO4 catalyst according to 
(AACC, 2000) method 46-12 using Distiller model 
K-9840, Hanon instrument, China. The protein 
was calculated using the formula below and 
multiplied by 6.25 as a constant.  
 

% Nitrogen =
VHCl X NHCl X 14.00

Sample Weight on dry basis
 X100                 

 

Fat Content (% FC): Fat was determined using the 
continuous solvent extraction gravimetric method 
using a soxhlet apparatus, as described by (Pike, 
2003). Samples were weighed into extraction 
thimble and covered with cotton wool. The 
recovering aluminum cap was weighed. About 50 
ml of organic solvent (diethyl ether) was poured 
into the cap connected to the thimble and sample. 
The extractor was connected to a heating mantle. 
The extract obtained was dried in a hot air oven 
and held in desiccators for cooling after which it 
was weighed. 
 

The fat content will be calculated as: 

% Fat =
wt of fat

Original wt of sample
∗ 100 

 

Mineral Content: The mineral content of different 
parts of Moringa sample was determined using 
the method described by (AOAC, 2006). One gram 
of sample was used in the determination of the 
mineral content. The ash in the porcelain crucible 

63 



Soboka et al. (2024)                    Assessment of nutritional contents of moringa plant of Oromia, Ethiopia  

 
Int. J. Agril. Res. Innov. Tech. 14(1): 62-69, June 2024 

was dissolved with a few drops of distilled water, 
followed by 5 ml of 2N hydrochloric acid and 
filtered through Whiteman filter paper into a 100 
ml volumetric flask. The minerals, such as calcium 
(Ca), Magnesium (Mg), Zinc (Zn), Manganese 
(Mn) and Iron (Fe) were determined using Atomic 
Absorption Spectrometer Novaa 350, analytic 
jena, Germany. In contrast, Sodium (Na) and 
Potassium (K) were then determined by using 
Flame photometer FP-902 PG instrument, while 
phosphorous (P) content was determined using 
UV-spectrophotometer model spectra-5200.  
 

Statistical analysis 
 

All data collected was subjected to the analysis of 
variance (ANOVA) using SAS GLM procedure 
(SAS Institute, 1998). The significance between 
mean values (mean separation) was expressed by 
the Least Significant Difference Tests (LSD) 
method. 
 

Results and Discussion 
  

Moringa leaf and bark 
 

The proximate and mineral composition analysis 
of moringa leaf and bark has been shown in (Table 
1). Higher results of most quality characters like % 
MC (9.99%), % ash (16.31), Ca (64428.76 ppm) Zn 
(195.97 ppm), Mn (82.03 ppm), Fe (1078.51 ppm) 
and Mg (10486.28 ppm) for leaf part and % MC 
(19.67), % Ash (17.61), Ca (11524.47 ppm), K 
(614.90 ppm), Zn (3452.67 ppm), Mn (87.49 
ppm), Fe (52.23 ppm) and Mg (727.79 ppm) for 
moringa bark are obtained for samples from Dalo 
mena district. The result indicated that moisture 
content varied from the maximum (9.99%) to the 
lowest (7.72%) for collections from Dalo Mena and 
Bako, respectively, where the higher mean MC 
was recorded for the sample collected from Goro. 

The higher mineral contents of both the leaf and 
bark part collected from Dalo Mena district are 
mostly due to the high mineral content of the soil. 
Similarly, collections from east Showa (Bishoftu 
town) are higher in % CP (33.88), K (19867.55 
ppm) and P (4928.76 ppm), where Na (3014.98 
ppm) was recorded by collection from Bako. 
  

Moringa bark and leaves are rich in protein and 
minerals (Gandji et al., 2018), which agrees with 
the result obtained in the current study. Studies 
done by (Lyons et al., 2017) on the nutrient 
content of moringa show the mean content of Zn 
(31 ppm), Ca (20000 ppm) and Mg (3700 ppm), 
which is similar to the result obtained from the 
current study. Similarly, (Fakankun et al., 2013) 
obtained mean mineral concentrations of 
elements were Ca (26000), Mg (643), K (8210), 
Na (2980), Mn (69.9), Fe (169) and Zn (15.3) 
mg/kg for different moringa collections. This 
result also confirms that the results obtained in 
the current study are in close agreement with 
those findings. The variations in ash, crude lipid 
and protein contents of the reported values may 
be due to different ages of trees, and possibly due 
to different stages of maturity (Yang and Chang, 
2006). According to (Hagos et al., 2018), the total 
ash content of the M. stenopetala leaves powder 
was found to be 17.80% and 17.20% Shire 
endaslassie and Abi-Add, respectively. The same 
author reported that the crude protein varied from 
27 to 30% for samples collected from the same 
location. The high moisture, ash, lipid, and 
protein contents of M. stenopetala leaf and bark 
suggest that the plant may be useful for body-
building, prevention of aging while the high crude 
fiber content will help in bowel movement and 
high carbohydrate content may be useful in 
making a good source of energy for the body. 

 

Table 1. Nutrient composition (ppm) of Moringa leaf and bark collection from selected district of 
Oromia. 

 

Parameters Range Bako Bishoftu Dalo manna Goro 
Leaf Bark Leaf Bark Leaf Bark Leaf Bark 

% MC Maximum 8.64 8.99 8.74 9.68 9.99 11.68 9.97 19.67 
Minimum 7.72 7.54 8.16 8.42 8.95 11.15 9.30 8.79 
Mean 8.09 8.26 8.50 8.88 9.35 11.48 9.55 13.00 

% CP Maximum 32.14 16.25 33.88 14.47 27.99 12.37 29.40 10.09 
Minimum 19.29 6.15 24.64 11.06 24.42 11.01 24.18 8.68 
Mean 26.48 11.06 29.11 12.52 25.99 11.63 27.53 9.26 

% Ash Maximum 12.70 11.99 16.14 12.67 16.31 17.61 13.50 10.76 
Minimum 8.49 7.27 11.67 9.15 14.18 12.16 12.83 9.50 
Mean 10.98 9.26 13.46 10.92 15.06 15.30 13.09 10.09 

Ca ppm Maximum 23118.14 4269.86 17839.97 3845.08 64428.76 11524.47 24912.28 2878.52 
Minimum 16301.14 894.06 16103.49 1880.71 45695.39 9282.53 17997.67 1964.75 
Mean 18612.78 2650.39 17046.18 2800.66 56487.50 10473.59 21405.38 2533.93 

Na ppm Maximum 1104.56 16828.86 1745.62 22268.01 1590.82 116755.16 3014.98 22554.89 
Minimum 1000.82 9180.17 1197.79 14891.48 974.81 94095.07 2623.85 10662.59 
Mean 1046.60 13100.35 1393.27 17658.40 1358.96 107000.79 2825.22 16687.82 

K ppm Maximum 19219.97 489.93 19867.55 457.46 19698.42 614.90 17915.99 531.81 
Minimum 15214.73 379.99 15753.66 370.57 17447.07 518.54 15232.47 412.90 
Mean 17590.82 428.13 18472.26 404.06 18376.43 577.78 16915.07 465.64 

P ppm Maximum 4436.27 33740.95 4928.76 20537.66 3604.65 21146.08 3892.55 18932.98 
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Minimum 3631.20 16188.18 4823.34 18600.74 3301.95 21007.46 3640.00 16289.63 
Mean 4128.34 22364.57 4880.29 19787.02 3433.99 21086.34 3791.03 17929.23 

Zn ppm Maximum 35.23 2712.21 36.36 3311.96 195.97 3452.67 51.22 2822.85 
Minimum 33.01 1916.78 22.09 2525.63 36.25 2337.59 42.61 2674.13 
Mean 34.16 2310.05 28.64 2826.45 92.41 3046.56 47.79 2743.11 

Mn ppm Maximum 65.61 33.14 30.24 36.52 82.03 87.49 51.66 17.35 
Minimum 45.94 27.94 26.53 33.39 72.54 40.52 41.01 12.85 
Mean 54.53 30.30 28.20 34.60 77.95 64.90 46.29 15.81 

Fe ppm Maximum 265.20 27.55 392.12 21.70 1078.51 52.23 193.03 25.85 
Minimum 145.79 22.19 288.75 17.52 383.27 23.99 122.84 18.35 
Mean 195.97 24.13 324.70 19.18 837.92 42.05 159.65 21.78 

Mg ppm Maximum 5349.37 192.46 9791.94 101.33 10486.28 727.79 6415.87 145.64 
Minimum 5045.32 107.16 5895.57 61.36 10144.42 538.61 5195.74 121.86 
Mean 5151.68 137.47 7195.64 76.11 10265.77 614.98 5854.01 130.21 

 

Moringa flower 
 

Moringa flowers were collected only from Bako 
(west Showa) and Bishoftu (East Showa) (Table 
2). Higher % MC (10.79), % CP (26.88), and Fe 
(278.59 ppm) was obtained from the sample 
collected from Bishoftu. Moringa flower collected 
from Bako is also higher in Mg (8442.75 ppm), Ca 
(34027.68 ppm), Na (1633.73 ppm), K (41215.68 
ppm), P (6432.53 ppm), Zn (44.22 mg/l), Mn 
(66.21 ppm) and % Ash (11.4). The variation 
between the maximum and minimum nutrient 
content value of moringa flower collection is huge. 
For instance, % CP varied from 0.81 to 26.19%, Ca 
varied from 34027.68 to 4429.81 ppm and Mg 
varied from 2724.59 to 8442.75 ppm. This strong 
variation in nutrient composition is most probably 
due to the variation between soil nutrient 
composition, moringa landrace and age of the 
plant. Moringa flowers can be eaten as a vegetable 
or used to make a tea. As stated in (Palada, 2021), 
the flowers are rich in calcium and potassium. In 

addition, moringa flowers also provide a year-
round source of nectar for bees because bees are 
very attracted to its flowers. According to 
(Betawadkar et al., 2022), dried Moringa olifera 
flowers, the protein content of 25.16% and ash 
6.01% are present. The result shows that the crude 
protein content is comparatively similar with 
legumes such as cowpea, pigeon pea, and 
Bambara groundnut. The level of crude protein 
content has specific nutritive significance as it is 
used in infant protein and enhances the immune 
system against diseases. Many studies show that 
the flowers contain 31%, the leaves contain 44%, 
and the pods contain 30% of amino acids (Javed 
et al., 2021), also stated that the fat content of 
moringa flower varied from 7.0 to 8.3, protein 
from 19-21%, Ash from 2-4.3% for moringa flower 
dried under different conditions. The result 
obtained from the current study is so closely 
similar to those findings.  
 

 

Table 2. Nutrient composition (ppm) of Moringa flower collection from selected district of Oromia. 
 

Parameters  Bako Bishoftu Mean Parameters  Bako Bishoftu Mean 
% MC Maximum  9.50 10.79 10.79 P ppm Maximum  6432.53 5810.93 6432.53 

Minimum 9.22 9.69 9.22 Minimum 5139.69 3607.86 3607.86 
Mean 9.40 10.21 9.80 Mean 5606.30 4797.17 5201.73 

% CP Maximum  26.19 26.88 26.88 Zn mg/l Maximum  44.22 39.97 44.22 
Minimum 0.81 20.11 0.81 Minimum 28.12 27.09 27.09 
Mean 9.39 24.45 16.92 Mean 34.98 32.73 33.85 

Mg ppm Maximum  8442.75 6630.50 8442.75 Mn ppm Maximum  66.21 38.98 66.21 
Minimum 2724.59 4275.77 2724.59 Minimum 22.26 34.51 22.26 
Mean 5018.03 5321.45 5169.74 Mean 40.19 36.06 38.12 

Ca ppm Maximum  34027.68 25863.45 34027.68 Fe ppm Maximum  275.02 278.59 278.59 
Minimum 4429.81 4882.09 4429.81 Minimum 197.57 103.02 103.02 
Mean 16321.42 12474.43 14397.93 Mean 243.15 181.25 212.20 

Na ppm Maximum  1633.73 1112.63 1633.73 Ash % Maximum  11.43 10.64 11.43 
Minimum 680.46 730.54 680.46 Minimum 6.37 8.80 6.37 
Mean 1023.19 911.69 967.44 Mean 9.71 9.70 9.71 

K ppm Maximum  41215.68 21730.80 41215.68      
Minimum 17200.56 13160.77 13160.77      
Mean 31520.78 18110.97 24815.88      

 

Moringa seed and pod 
 

Moringa pod and seeds nutrient composition is 
presented in (Table 3). Moringa seeds and pods 
are edible but the seeds must be boiled or fried 
first for a few minutes to remove the fine 

transparent hull before consumption. Seeds are 
consumed green before the color changes to 
yellow. Dry seeds can be ground to a powder and 
used for seasoning sauces. Mature seeds contain 
about 40% oil which is excellent in quality (73% 
oleic acid, similar to olive oil) for cooking (Palada 
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et al., 2017). The fat content of moringa seeds 
collections from the current study varied from 
38.50 to 32.00%, which is in close agreement with 
the findings from the above study. Moringa seed 
protein content varied from 39.91 (Goro) to 14.25 
from the same district where the maximum mean 
36.23% was for collection from (Dalo mena). 
Collection from Delo mena is also higher in Ca 
(8189.85 ppm), Zn (87.49 ppm), Mn (23.99 ppm) 
and Fe (56.71 ppm). Collection from Bako also got 
maximum % Ash (5.02), Mg (8887.36 ppm), Na 
(326.19 ppm) and P (7842.35 ppm). The 
minimum nutrient scores are also obtained for 
collection from Bishoftu and Dalo mena. The 
mean moisture, oil, protein, ash and crude fiber 
contents of the M. stenopetala seeds analyzed 
were 6.1, 41.4, 42.6, 4.6 and 5.1 (g/100 g), 
respectively. 
 

The fresh pods of the tree could be used as cheap 
protein supplement sources for feeding ruminant 
and monogastric animals during dry periods of 
the year. The pod of moringa collection in the 
current study is rich in nutrients like Na, K, Zn, 
and Fe. Especially collection from Delo mana is 
high in % CP (28.06), % Ash (12.74), Mg 
(11270.20 ppm), Ca (25334.74 ppm) and P 
(4747.51 ppm) and Zn (87.14 ppm). Where the 
maximum F ppm (95.92) and Mn (16.79 ppm) 
were recorded by collection from Bishoftu. 
According to (Abrar and Azmach, 2017), moringa 
pod is rich in nutrients like Protein (26%), Ca (30 
mg/100g), Mg (24 mg/100g), P (1100 mg/100g), 
K (259 mg/100g) and Fe (5.3 mg/100g), which are 
in close agreement with the finding in the current 
study except for some plant nutrients. 
 

Table 3. Nutrient composition of Moringa seed and pod collection from selected district of Oromia. 
 

Parameter Range Bako Bishoftu Dallo Manna Goro 
Seed Pod Seed Pod Seed Pod Seed 

%MC Maximum  5.90 8.67 8.43 19.42 7.67 12.48 6.21 
 Minimum 5.62 8.25 5.91 10.53 7.59 11.71 5.52 
 Mean 5.81 8.48 7.07 13.96 7.63 12.11 5.90 
%CP Maximum  36.02 12.26 34.52 19.40 38.46 36.69 39.91 
 Minimum 34.44 4.58 29.98 6.94 34.01 18.07 14.25 
 Mean 35.41 5.49 31.50 9.43 36.23 28.06 28.28 
Ash % Maximum  5.02 5.87 4.66 14.90 3.72 13.81 4.92 
 Minimum 4.81 5.75 3.98 9.96 3.71 12.20 4.74 
 Mean 4.94 5.82 4.34 12.39 3.71 12.74 4.85 
Mg ppm Maximum  8887.36 2955.15 8827.32 2931.34 7156.15 11366.81 7488.24 
 Minimum 7729.01 1866.41 6843.49 1518.52 7137.04 11111.37 7233.25 
 Mean 8158.60 2450.35 7881.97 2429.58 7146.60 11270.20 7339.67 
`Ca ppm Maximum  5973.46 2751.74 4925.15 4437.01 8189.85 26571.43 6158.85 
 Minimum 4677.66 1288.53 3367.27 2302.19 7399.51 24651.16 4370.30 
 Mean 5238.08 1890.02 4208.08 3718.01 7794.68 25334.74 5060.72 
Na ppm Maximum  326.19 352.40 280.19 1002.35 203.20 767.20 254.22 
 Minimum 200.14 283.92 198.27 651.09 186.86 726.43 242.88 
 Mean 248.42 313.56 241.86 782.26 195.03 748.69 248.12 
K ppm Maximum  13295.10 17317.52 12392.93 51536.58 11904.38 43196.62 12781.81 
 Minimum 10900.31 17116.36 9516.83 38966.69 11796.50 40461.08 11683.60 
 Mean 12313.69 17224.06 11026.41 44629.15 11850.44 41431.79 12253.75 
P ppm Maximum  7842.35 3531.41 7744.84 4946.02 6553.46 4939.00 7422.15 
 Minimum 6925.85 3473.84 6539.52 3932.94 6521.30 4369.69 7277.29 
 Mean 7510.45 3506.43 7038.35 4427.11 6537.38 4747.51 7333.81 
Zn mg/l Maximum  67.71 15.54 47.90 33.68 87.49 98.47 32.16 
 Minimum 37.43 12.95 28.12 16.75 54.37 80.01 30.96 
 Mean 50.87 14.33 40.05 23.82 65.89 87.14 31.60 
Mn ppm Maximum  9.00 11.46 15.39 19.11 23.99 8.98 9.81 
 Minimum 7.84 9.52 10.98 14.27 5.98 5.81 7.89 
 Mean 8.61 10.21 13.00 16.79 12.26 7.08 8.76 
Fe ppm Maximum  27.52 20.15 24.41 189.96 56.71 108.96 23.18 

 Minimum 26.69 19.10 14.49 42.00 51.60 54.95 20.77 
 Mean 27.16 19.45 19.64 95.92 53.79 73.42 22.04 

 

Table 4 and figure 1 show the comparison of the 
mean nutrient composition of different parts 
(bark, flower, leaf, pod and seed) of moringa 
collections. The result shows that higher mean 
moisture content (11.52%) was obtained from pod 
of moringa where the maximum record was 
19.67% from moringa bark. Ash content also 
varied from 3.71 (seed) to 17.61% in moringa bark. 

However, higher mean ash content was recorded 
by moringa leaf (13.15). Protein content also varies 
from 0.49% in pod to 39.91% for moringa seed 
whereas the higher mean % CP was obtained from 
moringa seed (32.88%). Generally seen that 
moringa leaf is higher in Na, Fe and Mn.  Where 
moringa pod got higher records of potassium. The 
seed of moringa is higher in % CP, % Fat and Zn 
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composition whereas the bark is the one with 
maximum Ca composition. Generally seen, all 
parts of moringa included in the current study are 
good sources of Zn, Mn and K. The seed of 
moringa is low in moisture composition, which is 
most probably due to its high oil content. The 
result also shown that there is a linear increase of 
Zn content when we move from bark, flower, leaf, 
pod and seed. The study done by (Fakankun et al., 
2013) has also shown a similar stratum in 
different parts of moringa.  
 

The observed mean concentrations of the mineral 
elements in moringa plant (Fakankun et al., 2013) 
were 26000, 643, 8210, 2980, 69.9, 169 and 15.3 
mg/kg for Ca, Mg, K, Na, Mn, Fe and Zn, 
respectively. Considering separate parts of 
moringa, Ca (94900 mg/kg), Mg (762 mg/kg) and 
Na (9050 mg/kg) levels were highest in bark, K 
(11300 mg/kg) in the seed, Mn (86 mg/kg) and Fe 
(214 mg/kg) in the leaves. In most quality 

parameters, the result in the current study is in 
close agreement with the findings of this author 
except for some variations in some components. 
The most consumed part of moringa is the leaf. 
The level of Ca observed in the current study was 
28388 mg/kg. The mean levels in literature 
(Fakankun et al., 2013) is 30300 mg/kg, which 
are comparable to those recorded in this study. 
This level of Ca in the leaf of Moringa is about four 
times that in milk (Wikipedia) and six times that 
observed in Amaranthus sp. (a common vegetable 
in Nigeria) (Aggarwal et al., 2022), hence as a 
supplement in human diet, moringa leaves and 
other parts has the potential to meet the daily 
requirement. Ca is an important element in the 
formation of bones and teeth; it is said to prevent 
osteoporosis. Beneficial effects of Ca exist in the 
human body up to an intake threshold of about 
800 mg per day.  
 

 

Table 4.  Nutrient Composition of different parts of Moringa collection from selected district of Oromia. 
 

Parameters  Bark Flower Leaf Pod Seed Mean 
%MC Maximum  19.67 10.79 9.99 19.42 8.43 19.67 
 Minimum 7.54 9.22 7.72 8.25 5.52 5.52 
 Mean 10.40 9.80 8.87 11.52 6.61 9.28 
Ash % Maximum  17.61 11.43 16.31 14.90 5.02 17.61 
 Minimum 7.27 6.37 8.49 5.75 3.71 3.71 
 Mean 11.39 9.71 13.15 10.32 4.46 9.79 
%CP Maximum  16.25 26.88 33.88 36.69 39.91 39.91 
 Minimum 6.15 0.81 19.29 0.49 14.25 0.49 
 Mean 11.12 16.92 27.28 14.02 32.88 21.24 
 Maximum  1.93 6.68 8.02 2.44 38.46 38.46 
%Fat Minimum 0.31 4.32 2.85 0.10 29.67 0.10 
 Mean 1.13 5.51 6.17 1.48 33.86 10.59 
Mg ppm Maximum  11524.47 8442.75 10486.28 11366.81 8887.36 11524.47 
 Minimum 894.06 2724.59 5045.32 1518.52 6843.49 894.06 
 Mean 4614.64 5169.74 7116.78 5383.38 7655.14 6119.75 
Ca ppm Maximum  116755.16 34027.68 64428.76 26571.43 8189.85 116755.16 
 Minimum 9180.17 4429.81 16103.49 1288.53 3367.27 1288.53 
 Mean 38611.84 14397.93 28387.96 10314.25 5596.23 20595.46 
Na ppm Maximum  614.90 1633.73 3014.98 1002.35 326.19 3014.98 
 Minimum 370.57 680.46 974.81 283.92 186.86 186.86 
 Mean 468.90 967.44 1656.01 614.84 233.91 777.33 
K ppm Maximum  33740.95 41215.68 19867.55 51536.58 13295.10 51536.58 
 Minimum 16188.18 13160.77 15214.73 17116.36 9516.83 9516.83 
 Mean 20291.79 24815.88 17838.65 34428.33 11849.10 20754.99 

P ppm Maximum  3452.67 6432.53 4928.76 4946.02 7842.35 7842.35 
 Minimum 1916.78 3607.86 3301.95 3473.84 6521.30 1916.78 
 Mean 2731.54 5201.73 4058.41 4227.02 7115.46 4629.78 
Zn mg/l Maximum  66.69 44.22 51.22 98.47 87.49 98.47 
 Minimum 12.85 27.09 22.09 12.95 28.12 12.85 
 Mean 34.48 33.85 37.32 41.76 47.10 39.33 
Mn ppm Maximum  52.23 66.21 82.03 19.11 23.99 82.03 
 Minimum 17.52 22.26 26.53 5.81 5.98 5.81 
 Mean 28.30 38.12 51.74 11.36 10.66 27.83 
Fe ppm Maximum  727.79 278.59 1078.51 189.96 56.71 1078.51 
 Minimum 61.36 103.02 122.84 19.10 14.49 14.49 
 Mean 239.69 212.20 379.56 62.93 30.66 188.99 
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Fig. 1.  Nutrient composition of different parts of Moringa stenopetala. 
 

   
 

Fig. 2. Comparison of standard plant material nutrient content and nutrient composition of different 
moringa parts and different crops. 

 

Conclusion  
 

From the result of this experiment, it is clear that 
Moringa is rich in nutrient content as compared to 
other cereal and root crops. Accordingly, all the 
chemical/nutritional characteristics measured 
varied from sufficient to high compared to the 
standard nutrient composition of plant material. 
The result obtained indicated that the leaf is rich 
in nutrients such as Ca, Na, Mn and Zn, Moringa 
flower is rich in nutrients like Zn and Mn, and 
second in K composition next to the pod. The pod 
is also rich in K and Zn while the Fat and CP 
contents are high in the seed part of moringa. 
Generally, higher % CP, K and P were found in the 
collection from Bishoftu, while Mg, Ca and K were 
higher for the collection from Dalo mena. Bark is 
poor in protein content as compared to other parts 
of the plant. However, Ca, Mg and Zn are double 
the optimum requirement from plat material in 
moringa bark. Therefore, it is possible to use 

Moringa flour prepared from its different parts for 
food fortification for Ca, Fe, phosphorous and 
other nutrients or design or document methods 
for new product development. Finally, it is 
possible to use different moringa parts for food 
fortification where determination for antioxidant 
and nutritional composition analysis is mandatory 
and future research direction. 
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