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ABSTRACT 

The Middle East has seen a fall in interest in wild plant food sources as a result of urbanization and the degradation 

of natural landscapes occurring in the region. Nevertheless, it is of the utmost importance to do study on wild plants 

that may be consumed, since these plants have the potential to be significant resources for both food and medicine. 

Citrus sinensis peel, for example, has been the subject of research that has shed light on its nutritional composition. 

These studies have shown that it contains significant amounts of protein, carbs, and lipids, and that it has an energy 

value of 364.36 kcal per 100g of fresh weight. In addition, the mineral analysis reveals that there is a significant 

amount of potassium, calcium, magnesium, and sodium, while there is only a trace amount of harmful elements like 

lead, cadmium, and arsenic. Putting an emphasis on quality rather than quantity, the results show that the nutritional 

and therapeutic advantages of these wild plants may come out to be greater than those of plants that are grown in 

standard cultivation methods. 
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INTRODUCTION 

Plants provide valuable advantages, including the 

provision of oxygen and the provision of nutrients via the 

consumption of food and therapeutic plants. There has 

been a substantial increase in ethnobotanical research on 

a national and worldwide scale, which has brought to light 

the contradiction that exists between traditional 

therapeutic practices and scientific confirmation. In order 

to improve health, herbal medicines, which are highly 

regarded for the nutritional and pharmacological features 

they provide, are increasingly being used (1). The 

immense variety of plants found around the globe presents 

a significant opportunity for usage as sources of 

nourishment. The therapeutic applications of these plants, 

which may take the form of extracts, entire plants, pastes, 

and infusions, have been impacted by historical, cultural, 

and geographical differences (2). 

Across the world, herbal treatments are becoming 

more popular as a result of their natural origins and 

reduced levels of toxicity. The phytonutrients, vitamins, 

minerals, and enzymes that are found in plants and herbs 

are very abundant, and they play an important part in the 

process of promoting health and well-being. The 

operations of the body are supported by phytonutrients, 

which contain minerals such as sodium, calcium, 

potassium, and magnesium that are necessary mineral 

components. In general, the body is able to absorb and 

make better use of organically generated minerals, despite 

the fact that synthetic minerals are often more affordable. 

Magnesium, calcium, sodium, and potassium are 

some of the fundamental minerals that may be obtained 

from medicinal plants. These natural sources provide us 

with the opportunity to get nutrients that are beneficial to 

our health and also feed us (3). When it comes to 

understanding the nutritional advantages of medicinal 

plants, it is vital to do a nutrient analysis and a proximate 

study of the leaves. As a result, it is essential to conduct 

an analysis of specific plant species to determine the 

nutritional content and mineral composition of these 
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plants in order to evaluate the health advantages they 

provide (4). 

 

MATERIALS AND METHODS 

Proximate analysis: 

Ash Content 

The ash content was determined by weighing five grams 

of each leaf sample and then heating it in a silica crucible 

inside of a muffle furnace at a temperature of 500 

degrees Celsius for around five to six hours, until the ash 

became white or grayish-white. Following the cooling 

process, the samples were reweighed over and over again 

until the weight stayed the same, which indicated the 

final ash weight (5). 

 

Moisture Content 

Each sample was put in a plate with a flat bottom, and 

then it was dried in an air oven at a temperature between 

100 and 110 degrees Celsius for a whole 24 hours. The 

moisture content was determined by documenting the 

change in weight that occurred after drying (6). 

 

Crude fat content  

Around six to eight hours were spent using a Soxhlet 

apparatus to extract two grams of each dried sample with 

petroleum ether at temperatures ranging from sixty to 

eighty degrees Celsius. For the purpose of determining 

the amount of crude fat present, the residual petrol was 

filtered using Whatman No. 40 filter paper, and the 

filtrate was then evaporated in a beaker that had been 

pre-weighed (7). 

 

Unprocessed Fiber content  

For each fat-free sample, two grams were treated with 

200 milliliters of 1.25% hydrochloric acid. After the 

residue had been filtered and washed, it was treated with 

1.25 percent sodium hydroxide, rinsed with hot water 

and a solution of one percent hydrogen nitrate, and then 

dried in an oven at 130 degrees Celsius until it reached a 

consistent weight. After reweighing the residue after 

being ashed at 550 degrees Celsius for two hours, the 

fiber content was determined (8). 

 

Crude Protein Content 

The micro Kjeldahl technique was used in order to 

determine the amount of crude protein, and the AOAC 

method was utilized in order to determine the total protein 

content by multiplying the nitrogen content by 6.25 (9). 

 

Composition of Carbohydrates 

Carbohydrates were determined by removing th=ie 

percentages of ash, fat, protein, and fiber from 100. The 

remaining % was then used to compute carbohydrates 

(10). 

 

Nutritive Value 

A calculation was made to determine the nutritive value, 

also known as the caloric content, of each sample by 

multiplying the values of the protein, fat, and 

carbohydrates by the appropriate caloric factors (4, 9, 

and 4), and then adding the findings together (11). 

 

Minerals and Heavy Metals 

Sodium and potassium were among the minerals that 

were ascertained via the use of flame photometry, whilst 

calcium and magnesium were evaluated through the 

utilization of titrimetric techniques. ICP-OES, which 

stands for inductively coupled plasma-optical emission 

spectroscopy, was used in order to evaluate heavy metals 

including lead, arsenic, and cadmium (12). 

 

Statistics 

In order to ensure accuracy, every measurement was 

performed three times. The data were given as the mean 

plus or minus the standard deviation, with a significance 

threshold of p < 0.05. 

 

DISCUSSION 

Based on the proximate analysis of the peel of Citrus 

sinensis, it was found that the moisture content of the 

peel was 9.64±0.10%, which is within a safe range that 

may effectively limit the development of 

microorganisms (13). The enzymatic hydrolysis of 

components is also restricted when there is a low 

moisture level, which helps to preserve the active 

components of the plant source. The peel was discovered 

to have a crude protein content of 3.58±0.15%, which 

indicates that it is a substantial source of protein that has 

the potential to facilitate the development of antibodies. 

The recording of the fat content was found to be 

4.38±0.27%, whereas the total ash content was recorded 

as 14.14±0.33%, which indicates the existence of 

inorganic compounds. Additionally, the peel exhibited a 

fiber content of 0.72±0.01% and a high carbohydrate 

concentration of 76.61±0.22%. Carbohydrates are an 

important component that plays a significant role in the 

maintenance of plant and animal life (14). 
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It was determined that the peel has a nutritional value of 

364.36 kilocalories per 100 milligrams, which indicates 

that it has the potential to be an advantageous dietary 

supplement. The high nutritional and carbohydrate 

content of the plant demonstrates that it is suitable for 

use as animal feed and fodder, and that it may also be 

used into a variety of dietary formulas (15). 

 

Table 1 Proximate analysis of peel of Citrus sinensis  

Parameters Part Result  

Moisture Peel  9.64±0.10 

Crude protein Peel 3.581±0.15 

Fat Peel 4.38±0.27 

Ash Peel 14.14±0.33 

Crude fiber Peel 0.72±0.01 

Total 

carbohydrate 

Peel 76.61±0.22 

 

Table 2 Nutritive value of peel of Citrus sinensis  

Plant  Part  Nutritive value 

result (Kcal/100gm)  

Citrus sinensis 

R.Br  

    Peel             364.36 

 

 

 

In accordance with the information shown in Table 3, it 

is evident that Citrus sinensis has very high 

concentrations of vital minerals including sodium, 

potassium, magnesium, and calcium. Additional 

illustrations of the concentration levels are provided by 

the calibration curves for sodium and potassium, which 

are shown in Graphs 1 and 2. According to the results of 

the mineral content study, these elements are present in 

significant quantities, which suggests that Citrus sinensis 

might be a potentially beneficial source of these critical 

nutrients (16). 

 

Graph 1- Calibration curve for Sodium from 

flamephotometer 

 

 

 

Graph 2- Calibration curve for Potassium from 

flamephotometer 

 

 

 

The examination of the mineral composition of the peel 

of Citrus sinensis showed that it contains considerable 
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amounts of sodium (538 ppm), potassium (318 ppm), 

calcium (480.96 ppm), and magnesium (53.60 ppm). In 

addition to their roles as necessary blood electrolytes, 

sodium and potassium play an important role in the 

maintenance of the ionic equilibrium in the human body 

(17). They also play a role in the contraction of muscles 

and the excitability of tissues. In addition, potassium is 

essential for the proper functioning of the heart, the 

transmission of nerve impulses, and the management of 

disorders such as low blood sugar and sleeplessness. 

Calcium, which is renowned for maintaining healthy 

bones and teeth, as well as blood and nerve function, is 

much greater in the peel sample than it is in the leaves, 

which suggests that it may be used to treat calcium 

shortages (18). 

 

The peel samples of Citrus sinensis exhibited minimal 

levels of hazardous metals such as lead, cadmium, and 

arsenic. Heavy metals, which may have a deleterious 

influence on biological systems if they accumulate, were 

found to be present in the absence of any significant 

amounts. The fact that all of the heavy metal 

concentrations were below the detectable limits [ND (DL-

0.1 ppm)] indicates that the peel is safe for eating in terms 

of the heavy metal content (19).  

 Because it does not play any vital biochemical or 

physiological function in the body, lead is considered to 

be a contaminant that is dangerous to the environment. 

Because of its toxicity, it may cause major health 

problems, such as damage to the kidneys, high blood 

pressure, damage to the brain, miscarriages, decreased 

cognitive capacities in children, and disturbance of the 

nervous system (20). 

 

The peel of the Citrus sinensis tree did not contain any 

traces of cadmium. The toxicity of this heavy metal has 

been connected to higher blood pressure and kidney 

illnesses. Additionally, the buildup of this heavy metal 

may cause damage to nerve cells, which can result in 

greater activity within the nervous system (21). A wide 

variety of detrimental effects on several systems may be 

brought about by arsenic when it is present in excessive 

amounts. These consequences include damage to the skin, 

vascular illnesses, neurological problems, and damage to 

the liver and kidneys (22). 

 

 

 

Table 3  Elemental analysis of Peel material of Citrus 

sinensis 

S.

no

. 

Metal Technique  

used 

Peel 

Concent

ration 

(ppm) 

RDA/Day 

1. Sodium Flame  

photometer 

538 2.4 g 

2. Potassium Flame  

photometer 

318 3.6 g 

3. Calcium Titrimetry 480.96 1.3 g 

4. Magnesium Titrimetry 53.60 0.4 g 

5. Arsenic ICP-OES ND(DL-

0.1 ppm) 

3.00 ppm 

6. Cadmium ICP-OES ND(DL-

0.1 ppm) 

0.30 ppm 

7. Lead ICP-OES ND(DL-

0.1 ppm) 

10.00 ppm 

         *RDA (recommended dietary allowance), ND 

(Not detected) 

 

CONCLUSION 

The peel of the Citrus sinensis tree has been shown to 

have great proximate and nutritional value, according to 

the findings of the present research. In terms of the 

minerals that are considered safe for human consumption, 

the levels of sodium (Na), potassium (K), calcium (Ca), 

magnesium (Mg), cadmium (Cd), lead (Pb), and arsenic 

(As) were found to be within acceptable ranges. 

Consequently, the peel that was examined is regarded as 

safe since it contains a greater quantity of minerals and 

has a small amount of heavy metals. This highlights the 

significance of Citrus sinensis R. Br. in the field of 

nutraceuticals. It would be prudent to do more study in 

order to verify the clinical safety of its extracts and 

determine the right concentrations in order to protect the 

health of consumers. 
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