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Abstract:  
 
Calotropis procera has been widely explored in ethnomedicine to cure several 
ailments such as leprosy, fever, elephantiasis, menorrhagia, and snakebite. It is also 
used as a purgative, anthelmintic, anticoagulant, anticancer, antipyretic, analgesic, 
and carminative. In addition to its traditional use as coagulants, the leaves and seeds 
of Calotropis procera could be used in food fortifications to combat nutrient 
deficiencies as reflected in its bioactive components. The increase in its use might be 
associated with the level of many bioactive components, which provide nutritional and 
health benefits. Thus, the leaves and seeds were analyzed for their bioactive 
components and characterized for nutrient values using the procedures of the 
Association of Official Analytical Chemists. 

The chemical analyses results showed that the leaf and the seed contained (g/100 g 
dry weight) moisture (8.11g, 9.53g), crude protein (26.69g, 14.48g), crude fiber (7.54, 
15.73), crude fat (21.70, 6.29), ash (5.32, 3.69) and carbohydrate (30.64, 50.29), 
respectively. The leaves and seeds contained zinc (1.20, 0.60 mg/100 g), potassium 
(33.60, 30.30 mg/100 g) and iron (36.90, 12.90 mg/100g), respectively. The fatty 
acids profile revealed that the leaves and the seed oils contained a low level of 
saturated palmitic acid (3.01, 7.70 g/100g) and a high level of monounsaturated oleic 
acid (10.31, 27.90 g/100g) and polyunsaturated acids (11.63, 18.53 g/100g), 
respectively.  

It is established that the chemical compounds in the Calotropis procera seeds and 
leaves could be beneficial for therapeutic and dietary purposes. Thus, it can be 
accepted that the Calotropis procera plant may be used as medicine and food 
fortificants. 
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INTRODUCTION 

As rightly reported by Steven [1], the Calotropis 
procera (Ait.) F. belongs to sub-family Apocynaceae 
and family Asclepiadaceae. This plant has many 
common names among which some are popular; giant 
swallow wart or milkweed, auricula tree, giant 
milkweed, madar, mudar, rooster tree, rubber bush, 
small crown flower, Sodom’s milkweed, Sodom apple, 
and locally called “bomubomu” by the Yoruba speaking 
populace of Southwestern Nigeria. The family contains 
280 genera and 2000 plant species of worldwide 
distribution, abundantly found in the tropics and sub-
tropics, but rare in cold countries [2]. It was reported to 
have spread fast on space with little competition, such 
as overgrazed pastures and rangelands [3]. This factor 
has dramatically assisted its spread from its primary 
source Afro-Asian monsoonal regions to North-western 
Africa (Mauritania, Senegal), through Arabian 
Peninsula, commonly grow most abundantly in 
Bangladesh, India, Burma, Pakistan, and in the sub-
Himalayan tract [4]. Its floral presence was noticed in 
subtropical America, the Mascarene Islands, and drier 
parts of Australia. Its natural plantation occurs from sea 
level up to 1300 m in semi-arid conditions where 
annual rainfall is between 150 and 1000 mm. The plant 
grows in sandy and excessively drained soils, derelict 
lands and can withstand a wide range of soil texture 
and eco-climatic changes, which made it a good 
tolerant of soil salinity, drought, heat, and beachfront 
salt spray. The plant's ability to thrive in different 
ecosystems makes it a highly adapting plant, which can 
withstand 2000-mm annual precipitation, and it 
establishes very fast in open habitat with little 
competition. It shows excellent adaptability to biological 
structures and grows along degraded roadsides, 
lagoon edges, and overgrazed native pastures and 
rangelands [3]. Calotropis procera grows up to 3-6′ 
high. Its leaves arrangement is opposite, flower size 2″ 
and color is white to purple, and the fruit is follicle [4]. 
The dispersal means vis a vis wind, floodwater, 
livestock, and animals on long distances was greatly 
assisted by the white silky floss seeds bore by the plant 
[5, 6]. Calotropis procera is drought-resistant and salt-
tolerant to a relatively high degree. It quickly becomes 
established as a weed along degraded roadsides, 
lagoon edges, and in overgrazed native pastures. It 
has a preference for and often dominant in areas of 
abandoned cultivation especially sandy soils in low 
rainfall areas. It is assumed to be an indicator of over-
cultivation, a native to India, Pakistan, Afghanistan, 
Algeria, Iraq, Israel, Kenya, Niger, Nigeria, Saudi 

Arabia, United Arab Emirate, and Zimbabwe [7, 8]. 
Calotropis procera has recorded its efficacies in 
ethnopharmacology in time memorial, its uses in the 
preparation of many traditional medicines to cure the 
patients was documented [9]. The plant has been 
widely explored in ethnomedicine in the treatment of 
leprosy, fever, elephantiasis, menorrhagia, and 
snakebite. It is also used as purgative, anthelmintic, 
anticoagulant, anticancer, antipyretic, analgesic, and a 
carminative [10]. All parts of the plant, viz root, stem, 
leaf, and flower, are commonly involved in folkloric use 
as indigenous medicine [11]. Even though the latex 
was recognized as a toxic substance to mammals, it is 
not left out for its outstanding potential in use [12, 13]. 

The leaf of Calotropis procera contains an enzyme 
called calotropain, which induces cow or goat milk 
coagulation and on which milk production method is 
based [14]. The process of coagulation with the leaves 
of C. procera after heating, draining, and molding made 
the curd available on the market in different forms and 
sizes [15]. The leaf and latex of C. procera possess 
antimicrobial and antioxidant properties, which lend 
scientific credence for its use as natural agents in food 
preservation and pharmaceutical systems [10]. The 
nutritional and medicinal properties of the plant may be 
linked to both its nutrient and phytochemicals 
composition. Thus, both the leaves and seeds were 
characterized by some nutrient indicators. 

 
Plate 1: Calotropis procera plant. 

Source: Study field October 2020. 

MATERIALS AND METHODS 

The fresh leaves and seeds of Calotropis procera were 
collected in front of Igbon police station along 
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Ogbomoso-Ilorin road. The samples were identified 
and authenticated by Prof. A.T.J. Ogunkunle, 
Department of Pure and Applied Biology, LAUTECH, 
with the voucher number 438. The samples were dried 
under laboratory shade, grounded to a fine powder, 
and stored in an airtight container prior to analyses. 

Analytical Methods  

Proximate Composition  

Procedures of Association of Official Analytical 
Chemists [16] were adopted. Moisture content was 
determined by heating 2.0 g of each sample to a 
constant weight in a crucible placed in an oven 
maintained at 1050C. Crude fat was obtained by 
exhaustively extracting 5.0 g of the dried sample in a 
Soxhlet apparatus using petroleum ether (40-600C) as 
the extractant. Crude protein (% total nitrogen x 6.25) 
was determined by the Khejhal method, using 2.0 g of 
dried, defatted samples. Ash was determined by the 
incineration of 1.0 g dried defatted samples placed in a 
muffle furnace maintained at 5500C for 5 hours, and 
the carbohydrate was determined by the refractometry 
method. 

Determination of Mineral Elements 

The sample (1.0 g) was weighed; nitric: (30 mL) 
perchloric acids in a 2:1 ratio were added to the 
sample. The mixture was heated and digested. The 
resultant digestate was washed into a standard 50mL 
standard flask with deionized water and made up to the 
mark. This solution was analyzed in triplicate for its 
elemental composition using Buck Scientific Model 210 
VGP (American specification) Atomic Absorption 
Spectrophotometer. 

Fatty Acid Composition and Analysis 

Fatty acid methyl esters (FAME) were prepared as per 
the method of [17]. The fatty acid composition was 
determined by GC using a flame ionization detector 
operated under the following conditions: capillary 
column Elite FFAP (30 m × 0.25 mm × 0.25 um); 
Nitrogen flow 40 mL/min; Hydrogen flow 40 mL/min; 
airflow 400 mL/min; column temperature 100°C held for 
5 minutes then increased at the rate 3 ml/min up to 
240°C which was then held for 15 minutes; injector 
temperature 210°C and FID temperature 280°C. The 
fatty acids were identified using authentic standards 
and reported as a relative percentage. 

RESULTS AND DISCUSSION 

The results of proximate constituents were reported in 
Table 1. The moisture content of 8.11 % in the leaf of 
Calotropis procera was lower compared to 9.53 % in 
the seed. The moisture content of Calotropis procera 
leaf was observed to be low when compared with a 
range of 55.76 ± 0.05 to 91.83 ± 0.04 g/100 g moisture 
reported for some conventional leafy vegetables [18]. 
The low level of moisture would hinder the growth of 
microorganisms, and the shelf-life could be high [19, 
20, 21]. Ash is an indication of the level of mineral 
elements; thus, the quantity in the leaf might be higher 
than the level in the seed. The level of ash in the leaf 
and seed of Calotropis procera were 5.32 and 3.67 %, 
respectively. Fat is a lipid component, and the energy 
derived from it could be utilized for body maintenance. 
The quantity of crude fat in the leaf was higher than 
that in the seed; 21.70% fat was observed in the 
Calotropis procera leaf compared to 6.29 % in the 
seed. The oil in the Calotropis procera leaf was higher 
than 15.42 % reported in Croton zambesicus leaf [22], 
but it compared favorably with 20 g/100 g in soya bean, 
23g/100 g in rice bran, and 25g/100 g in cottonseed 
[23]. The leaf could be a good source of fixed oil, thus 
complementing the conventional sources; they could 
also be a good source of essential fatty acids and fat-
soluble vitamins. The level of fiber was, however, 
higher in the seed compared to the leaf of Calotropis 
procera. Fiber is nutraceutical for its health benefit 
effects. Though man cannot digest dietary fiber, it 
provides roughage that aids digestion. Fibers could 
slow down glucose absorption and reduce insulin 
secretion, which can be beneficial to diabetic patients 
[24]. The seeds, when ground to fine powder, can be 
incorporated into some other low fiber flour meals to 
prevent constipation. A high fiber diet has been 
reported to lower cholesterol levels in the blood, reduce 
the risk of various cancers, bowel diseases and 
improve general health and well-being [20]. The crude 
protein content of the leaf of Calotropis procera was 
more than that in the seed. Both values were higher 
than 8.26g/100g dry matter in the fruit pulp of Carica 
papaya. The protein content in the leaves compared 
favorably with the protein content of 12.8% in cabbage 
and 14% in lettuce [25]. Thus, the leaf and seed could 
be a dietary source of protein in combating protein-
energy malnutrition. Carbohydrates are one of the most 
important components in foods; digestible 
carbohydrates are considered an essential source of 
energy. The level of carbohydrates in the leaf and seed 
of Calotropis procera could be a good energy source. 
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Table 2 reported the level of some nutritionally 
important mineral elements in the leaf and seed of C. 
procera. The concentration of iron was highest in the 
leaf; iron is an essential mineral and a vital component 
of proteins involved in oxygen transport and 
metabolism. Deficiency of iron limits oxygen delivery to 
cells resulting in fatigue, poor work performance, and 
decrease immunity and physical activities [26]. 
Manganese was detected in both the leaf and seed; 
deficiency of manganese could cause skeletal 
deformation in animals and inhibit collagen production 
in wound healing. Low levels of manganese were 
reported to lead to many health problems, including 
joint pain, arthritis, inflammation, and other diseases 
such as Parkinson’s, schizophrenia, osteoporosis, and 
epilepsy [27]. Potassium also regulates osmosis and 
aqueous equilibrium, impacting nerve transmission, 
muscle tone, renal function, and heart muscle 
contraction. Occasional potassium deficiencies are 
diagnosed by symptoms including renal disorder, 
diabetic acidosis, vomiting, diarrhea, and excessive 
sweating [28]. 

All the mineral elements quantified in both the leaf and 
the seed are of nutritional health benefits. The higher 
level of the mineral elements in the leaves of C. 
procera might be an added advantage in its use as a 
coagulant in cheese processing. C. procera processed 
cheese was reported to have higher nutrient 

compositions compared to Carica papaya processed 
cheese [29].  

Sixteen fatty acids were identified in both the leaf and 
fruit oils of C. procera (Table 3). The leaf had 20.87% 
saturated fatty acids, 10.63% monounsaturated fatty 
acids, and 11.63% polyunsaturated fatty acids, while 
the seed had 30.44% saturated fatty acids, 28.11% 
monounsaturated fatty acids, and 18.53% 
polyunsaturated fatty acids (Figure 2). The seed had 
higher percentages of saturated, monounsaturated, 
and polyunsaturated fatty acids. Among the saturated 
fatty acids, palmitic acid (7.70%) was highest in the 
seed oil, while stearic acid (6.10%) was highest in the 
leaf. Consumption of high saturated fatty acids has 
been implicated in heart-related diseases [30, 31]. 
Oleic acid, a monounsaturated fatty acid, had the 
highest percentage in both the leaf (10.31%) and seed 
(27.90%) relative to other fatty acids in the plant parts. 
The proportion of oleic acid in C. procera leaf and seed 
was higher than 7.0 % and 8% oleic acid in castor seed 
oil and coconut oil, respectively [32]. Oleic acid is an 
omega-9 fatty acid that is considered to be one of the 
healthiest sources of fat in diets, helps to lower 
cholesterol level, high blood pressure, chest pain, and 
also helps in the production of antioxidants [33]. The 
quantity of linoleic acid was highest among the 
polyunsaturated fatty acids in both the leaf (11.54%) 
and seed (18.31%). Linoleic acid is an important 

Table 1: Proximate Composition of the Leaf and Seed of C. procera (g/100g Dry Weight) 

Constituents LEAF  SEED  

Moisture  8.1 1 ± 0.00 9.53 ± 0.30 

Ash  5.32 ± 0.00 3.69 ± 0.00 

Crude fat 21.70± 0.31 6.29 ± 0.46 

Crude fibre 7.54 ± 0.00 15.73 ± 0.54 

Crude protein 26.69 ± 0.62 14.48 ±0.56 

Carbohydrate 30.64 ± 0.32 50.29 ± 0.94 

± Standard deviation of triplicate determinations. 

Table 2: Concentrations of Mineral Elements in the Seed and Leaf of Calotropis procera (mg/100g) 

Elements  Leaf  Seed 

Copper 1.80±0.10 5.70±0.10 

Zinc 1.20±0.02 0.60±0.02 

Iron 36.90±0.20 12.90±0.33 

Manganese 26.40±0.15 22.50±2.30 

Potassium 33.60±0.04 30.30±0.56 

± Standard deviation of triplicate determinations. 
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essential fatty acid required for growth, physiological 
functions, and maintenance. The presence of a high 
level of linoleic acid in the plant parts could be 
beneficial as dietary supplements as it has been linked 
to helping in weight management, in the prevention of 
cancers, asthma, high blood pressure, cardiovascular 
diseases, gastrointestinal and immune systems 
dysfunction [34]. 

CONCLUSION 

The results of this study established that Calotropis 
procera constituted reasonable quantities of mineral 
elements, proximate parameters (and moderate fatty 
acid methyl esters), which can be easily exploited as 
an alternative food source for human consumption and 
as a nutraceutical in the prevention of different 

Table 3: Fatty Acids Profile of C. procera 

FATTY ACIDS  LEAF VALUE (%) SEED VALUE (%) 

Caprylic acid (6:0) 2.43 ± 0.02 3.31 ± 0.05 

Caproic acid (8:0) 0.14 ± 0.01 0.22 ± 0.01 

Capric acid (10:0) 3.50 ± 0.01 4.04 ± 0.02 

Lauric acid (12:0) 1.14 ± 0.03 6.72 ± 0.04 

Myristic acid (14:0) 4.45 ± 0.02 5.91 ± 0.05 

Palmitic acid (16:0) 3.01 ± 0.05 7.70 ± 0.02 

Margaric acid (17:0) 0.10 ± 0.01 0.05 ± 0.01 

Stearic acid (18:0) 6.10 ± 0.03 2.39 ± 0.04 

Behenic acid (22:0) ND 0.02 ± 0.01 

Lignoceric acid (24:0) ND 0.08 ± 0.02 

Palmitoleic acid (16:1) 0.22 ± 0.01 0.15 ± 0.02 

Oleic acid (18:1) 10.31 ± 0.01 27.90± 0.02 

Erucic acid (22:1) 0.10 ± 0.01 0.06 ± 0.02 

Linoleic acid (18:2) 1.54 ± 0.01 18.31 ± 0.03 

Linolenic acid (18:3) 0.07 ± 0.02 0.14 ± 0.02 

Arachidonic acid (20:4) 0.02 ± 0.02 0.08 ± 0.02 

ND- not detected, ± standard deviation of triplicate determinations. 

 

 
Figure 2: Levels of saturation and unsaturation of the seed and leaf oils of Calotropis procera. 
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ailments. Integration of the plant leaves into Nigeria's 
dietary pool can go a long way to alleviate many 
diseases and ailments in our society. Moreover, it 
tolerates various edaphic factors and thus confers its 
availability.  
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