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Abstract  

This study was carried 

out to assess the micro 

and macro nutrients 

compositions of 

vegetables which are 

used as food and 

cultivated along 

waterways in Dass 

local government area, 

Bauchi Nigeria. Carrot  

 (Daucus carota), 

cabbage (Brassica 

oleracea) and 

cucumber (Cucumis 

Harvard Research and Publications International 
 

June 30, 2020 Vol. 12 No. 1 ISSN: 0196 – 3488  

 JOURNAL OF AGRICULTURE AND AGRICULTURAL TECH. 

INTRODUCTION 
Essential elements are 

those elements 

required for the 

maintenance of the 

body. They are divided 

into micro elements 

(Cu, Zn, Fe, Mn, and Ca) 

and macro elements 

(P, K, Mg, Cl and Na) 

(Adotey et al., 2009). 

Essential elements 

reach the human body 

through foods, ambient 

air, drinks, and 

occupational 

exposures. Human 

growth and 

metabolism rely on a 

balanced diet, which is 

composed of proteins, 

lipids, carbohydrates, 

vitamins and inorganic 

micronutrients. 

Although constituting 

a small fraction of the 

whole diet, inorganic 

micronutrients play an 

important role in 

various metabolic 

processes and their 

deficiency or excess  
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sativum) were 

collected from the sites 

and processed using 

standard analytical 

protocols. The micro 

and macro elements 

were analyzed using 

Atomic Emission 

Spectrometric method. 

The results depicts the 

presence and 

quantities of the 

following micro 

nutrients; Copper 

(Cu), Iron (Fe), Zinc 

(Zn), Manganese (Mn) 

and Calcium in these 

ranges 0.00-0.32 ppm, 

0.01-173.78 ppm, 

0.09-2.22 ppm, 0.00-

8.40 ppm and 17.36-

354.23 ppm 

respectively. While the 

macronutrients results 

revealed Phosphorus 

(0.28-74.65 ppm); 

Potassium (11.88-

56.20 ppm); 

Magnesium (2.31-

23.05 ppm) and 

Sodium (10.56-

14.10ppm). The 

findings suggest that 

these vegetables have 

the potential to 

provide some of these 

essential nutrients to 

the human when 

consumed. The 

relative abundance of 

elements in the 

samples followed the 

sequence calcium 

(354.23ppm) > iron 

(173.78ppm) > 

phosphorus 

(153.81ppm) > 

potassium 

(56.20ppm) > 

Magnesium 

(23.05ppm) > 

manganese (8.40ppm) 

> zinc (2.22ppm) > 

copper (0.32ppm), the 

results for sodium 

were >14.5ppm which 

is beyond the detection 

limits of the AES 

equipment.

 

ay disturb the normal biochemical function of the body 

(Akhter et al., 2004). The essential elements in the body 

function as constituents of bones and teeth, as soluble salts 

which help to control the composition of body fluids and cells and serve as 

essential adjuncts to many enzymes and other functional proteins (Dashti 

et al., 2004). The elements considered essential are the major elements 

(sodium, magnesium, phosphorus, chloride, potassium, and calcium) and 

the minor elements (chromium, manganese, iron, cobalt, copper, zinc, 

selenium, molybdenum and iodine). In addition there are the newer traces 

which are possibly essential; these are lithium, boron, fluorine, silicon, 

vanadium, nickel arsenic tin and lead (Adotey et al., 2009). The daily 

allowances or maximum tolerable intakes of the essential elements 

entering humans through food stuffs create the need for accurate and 
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reliable determination of microgram and nanogram quantities of these 

elements in various foodstuffs (Adotey et al., 2009). 

Vegetable are edible parts of the plant that stores food in roots, stems, or 

leaves. Vegetables are green and leafy like in appearance bearing edible 

stems or leaves and roots of plants (Funtua et al., 2008). Vegetables 

constitute essential diet components by contributing carbohydrates, 

proteins, vitamins, iron, calcium and other nutrients that are in short 

supply. Vegetables also contain both essential and toxic elements over a 

wide range of concentrations. Metals in vegetables pose a direct threat to 

human health. Plants and vegetables take up elements by absorbing them 

from contaminated soils and waste water used for irrigating them as well 

as from deposition different parts of the plants exposed to the air from 

polluted environment (Funtua et al., 2008). Vegetables like Carrot, 

Cucumber and Cabbage are edible fruit part of the plant that are 

composed/contain some essential diet components like calcium, iron, 

magnesium, and contribute to the following classes of food; vitamins, 

carbohydrates, proteins, and other nutrients that are in short supply. The 

vegetables contain both essential and non-essential elements over a wide 

range of concentrations. Metals in the vegetables fruit has direct threat to 

human health as a result of the up- taking from the contaminated soils and 

waste water used for irrigation as well as contamination from industries, 

mining, waste management, agriculture, artificial fertilizers, pesticide. 

(Funtua et al., 2008). Vegetables, especially those of leafy vegetables grown 

in heavy metals contaminated soils, accumulate higher amounts of metals 

than those grown in uncontaminated soils because of the fact that they 

absorb these metals through their roots (Waheed et al., 2012; Muhammad 

et al., 2008). The current administration of Nigeria is encouraging the 

populace to engage in farming for both subsistence and improved living. 

This has paved ways for people to go into all forms of cultivations. The 

tributaries of Dass LGA were large amount of water passes by provided a 

good site for vegetable farming which is improving annually from few 

meters to hectres. The products from these sites have gained patronage but 

little can be said about their micro and macronutrient contents. Hence, the 

study was conceived and carried out with the aim of assessing the 

elemental composition of carrots, cabbage and cucumber. 
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MATERIALS AND METHOD  

Materials 

Atomic Emission Spectrophotometer (AES 4200MP-AES/Agilent/Cross 

lab), Crucible, Analytical balance (PAT.NO.2.729.439, Frost Instrument 

LTD, U.S.A), Volumetric flask (50cm3), Beakers (100cm3), Measuring 

cylinder (10cm3), Filter paper (Whatman filter paper, 110mm, England), 

Porcelain Mortar and pestle,  

 

Reagents 

Nitric acid HNO3 (Riedel-deHaen, UN2031, Germany). Perchloric acid 

HClO4 (JHD, UN1230, China). 

 

Sample collection and processing 

The vegetables namely, carrot, cabbage and cucumber were collected from 

a farm at Dass Local Government Area. The samples were washed to 

remove sand and other impurities using deionised water. These samples 

were cut into pieces with knife and it was air dried in the laboratory. The 

samples were crushed into powder in a mortar with a pestle. 

 
Sample Digestion 
Exactly 0.5g of sieved samples was weighed into 100cm3 beaker. A mixture 
of 5cm3 concentration of nitric acid HNO3 and 2cm3 of perchloric acid HClO4 
was added to dissolve the samples. The beaker was heated at a moderate 
temperature of 1100C on a hot plate for one hour in fume hood to evaporate 
most of the liquid. The digest was allow to cool and filtered into 50cm3 
standard volumetric flask and made up to the mark wit distilled water. The 
digested samples were taken to the laboratory for elemental analysis of Cu, 
Zn, Fe, Mn, Ca, P, Ka, Mg and Na (Awofulu, 2005). 
 
Determination of Micro and Macro Elements using AES 4200MP. 
All quantifications were carried using the Agilent 4200MP-AES fitted with 
the Agilent 4107 Nitrogen Generator. The samples introduction system 
consisted of a double pass cyclonic spray chamber, OneNeb Nebulizer, 
Solvaflex pump tube and easy fit torch to introduce the samples. Pump 
Speed (15rpm), Sample Uptake Delay (15s), Stabilition Time (15s), Read 
out Time (15s), Rinse Time (30s), Replicates 3, Sample Pump Tubing 
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(Orange/Green Solvaflex), Waste Pump Turbing (Blue Solvaflex), 
Background Correction (AUTO), Gas Source (4107 Nitrogen Generator). 
The samples were introduced and flow into the mixing chamber, the 
elements to be detected were introduce in the hallow cathode lamp. The 
flames emit the elements through the slit and pass to the photo detector 
and the results displayed on the indicator devices.  
 
Results and Discussions 
The macro and micro elemental contents obtained from each vegetable 
from Dass LGA, Bauchi State are presented in Table 1. The concentration of 
calcium in the samples varied with mean concentration of cabbage 
(354.23ppm), cucumber (209.67ppm), carrot (231.64ppm), water 
(158.23ppm) and sand (17.36ppm). The results from this study show high 
calcium content in cabbage and lowest in sand. The result of cucumber, 
carrot and cucumber correspondents to FAO/WHO (2001) safe limit of 
395ppm. Cabbage contains appreciable level of calcium, even though plant 
foods like vegetables can be excellent sources of several minerals. The 
mineral content of plant food can vary dramatically depending on the 
minerals in the soil where the plants are cultivated. The maturity level of a 
vegetable can also influence its mineral content. These factors could have 
accounted for the wide variation in the content of calcium in the vegetables. 
Other soil factors which may have influenced the variations are pH and 
salinity. Calcium acts as the main structural elements of bones and teeth in 
humans. Calcium is also essential for the formation of fibrogen which is 
vital for blood clothing. Low calcium intake causes deficiency in the body 
leading to osteoporosis in adult and rickets in children. The functions of 
calcium in the human system demand sufficient intake of these mineral. 
 

Table 1 Concentrations of some macro and microelements in carrot, 

cabbage and cucumber. 

 Cucumber Carrot Cabbage 
Phosphorus 
(ppm) 

64.18± 0.02 74.65± 0.01 153.81± 0.02 

Potassium 
(ppm) 

39.81 ±0.01 36.82± 0.01 56.20 ±0.02 

Magnesium 
(ppm) 

19.99 ±0.02 21.70 ±0.02 23.05 ±0.02 

Calcium (ppm) 209.67 ±0.02 231.64± 0.01 354.25 ±0.01 
Sodium (ppm) ˃14.5 ˃ 14.5 ˃ 14.5 
Iron (ppm) 1.84± 0.02 5.70± 0.02 3.63 ±0.02 
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Manganese 
(ppm) 

0.59± 0.02 1.21 ±0.01 7.37± 0.02 

Zinc (ppm) 0.67 ±0.02 1.56± 0.02 1.82 ±0.02 
Copper (ppm) 0.16 ±0.02 0.32 ±0.01 0.15 ±0.01 

Values are presented as Mean + standard deviation. 

 

Magnesium is an essential element know to be vital for the activity of a 

number of human enzymes particularly those that are involved with the 

oxidative phosphorylation. Its chief function in the body includes bone 

mineralization, building of proteins, transmission of nerve impulse and 

maintenance of the teeth. Magnesium deficiency results in renal failure, 

acute diarrhea and protein – caloric malnutrition, these deficiencies may 

cause irritability, muscular tremor, hallucination and depression (Adotey 

et al., 2009). The magnesium content in the samples are cucumber 

(19.99ppm) carrot (21.70ppm), cabbage 23.05, sand 2.31ppm and water 

(12.07ppm). The similar content of magnesium in cucumber, cabbage and 

carrot maybe attributed to the fact that these vegetables were grown in the 

same geographical area and therefore there is no marked variation in the 

mineral composition of the soil in which the vegetables were grown.  

The sodium content on the three vegetables were high above detection 

limits of the instrument. 

 Zinc is the least toxic and an essential element in human diet as it is 

required to maintain the functioning of the immune system. Zinc deficiency 

in the diet may be highly detrimental to human health that too much zinc 

in the diet. The recommended dietary allowance for zinc is 15mg/day for 

men and 12mg/day for women Agency for Toxic Substance and Disease 

Registry (ATSDR, 1994) but high concentration of zinc in vegetables may 

cause vomiting, renal damage, cramps etc. (Shuaibu et al, 2013). The 

contents of zinc in all the plants examined are generally lower than the 

permissible levels by the FAO/WHO in the vegetable (99.40 ppm). 

Copper is an essential micronutrient which functions as a biocatalyst, 

required for body pigmentation in addition to Iron, maintains a healthy 

central nervous system, prevents anaemia and interrelated with the 

function of zinc and iron in the body (Shuaibu et al., 2013). However, most 

plants contain the amount of copper which is inadequate for normal 
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growth which is usually ensured through artificial organic fertilizers. The 

result obtained was observed to be lower compared to other published 

results. Elbagermi et al., ( 2012) reported values of 5.00, 5.75 and 5.32 

mg/kg for the concentration of copper in carrot, cucumber and cabbage 

respectively. The contents of copper in this study are below the permissible 

level of 73.00mg/kg by the FAO/WHO in vegetables.  

Iron is essential for the synthesis of chlorophyll and activates a number of 

respiratory enzymes in plants. The deficiency of iron results in severe 

chlorosis of leaves in plants. High level of exposure to iron dust may cause 

respiratory diseases such as chronic bronchitis and ventilation difficulties. 

Iron content is found highest in the water (173.78 ppm) and lowest in the 

sand (0.01 ppm). The iron content of these samples is lower than the 

FAO/WHO (2001) safe limit of 425.00mg/kg. 

Manganese is a key cofactor reactions in the human body. It involved in 

energy metabolism and urea formation. Manganese is a component of the 

antioxidant enzyme superoxide dismutase (Adotey et al., 2009). 

Manganese content is found highest in cabbage (7.37 ppm) and lowest in 

the sand (0.15). The recommended daily amount of manganese is 2.3 

mg/day for adult male and 1.8 mg/day for adult female. On the other hand, 

it has been found that low level of Mn in the body can cause 

hypercholesterolemia, impared glucose tolerance, dermatitis, change in 

hair color, skeletal abnormalities, infertility, deafness, and impared 

synthesis of Vitamin K-dependent clothing factors ( Falah and Saja, 2017). 

The concentration of potassium in the samples varied with mean 

concentration of cabbage (56.20 ppm), cucumber (39.81 ppm), carrot 

(36.82 ppm), water (16.54 ppm) and sand (11.88 ppm). The results from 

the study show high potassium content in cabbage and lowest in sand. 

Potassium is a major intracellular cation in the body. It deficiency causes 

nerve irritability, cardiac and mental disorder, muscular weakness and 

paralysis. Potassium also facilitates the transmission of nerve impulse 

(Shuaibu et al., 2013). 

The concentration of phosphorus in the study show high phosphorus in 

cabbage and lowest in sand. Phosphorus is a mineral that makes up 1% of 

a person total body weight. It is the most abundant mineral in the body, it 
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functions in the formation of bone and teeth. The recommended daily 

intake of this element per day is 1200 to 1400mg. 

 

Conclusion 

From the data analysis, all the vegetable samples, sand and water in this 

study were found to contain the selected essential element but in varying 

concentrations. Cabbage had the highest mean concentration of calcium 

which acts as the main structural elements of bones and teeth in human. 

This was followed by phosphorus which is located in every cell of the body 

and is vitally concerned with many metabolic processes, including those 

involving buffers in the body fluids, it functions as a constituents of bone, 

teeth, adenosine triphosphate (ATP), phosphorylated metabolic 

intermediate and nucleic acid. Carrot is next higher in iron and copper is 

an essential micronutrient which functions as a biocatalyst, required for 

body pigmentation in addition to iron, maintains a healthy central nervous 

system, prevents anaemia and interrelated with the functions of zinc and 

iron in the body. The results shown indicate that the levels of metal were 

found to be within the safe limits prescribed by FAO/WHO. This is an 

important result as human health is directly affected by consumption of 

vegetable. The monitoring of essential element in vegetables needs to be 

continued because there are the main sources of food for human in many 

part of the world and are considered as bio-indicators of environmental 

pollution. 
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