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ABSTRACT 

 
Calotropis procera is one of the most common shrub found in Cholistan desert 
and considered obnoxious due to its poisonous effects on livestock health. On 
the other hand, it is one of the most effective herbal medicinal shrub in the 
world. Present study was designed to assess the traditional use of this shrub 
by the local dwellers of Cholistan desert, Punjab, Pakistan and carried out 
during the year 2010 to 2012. A questionnaire was used to collect the 
ethnobotanical information from the locals (n=320) in sixteen randomly 
selected villages of Tehsil Yazman (part of Cholistan) in Bahawalpur district. 
Key informants, i.e., the local medicinal plant experts/ traditional herb healers 
(n=14) were interviewed. Data revealed that this shrub was used in 29 different 
ailments like wounds (75.9% by local dwellers & 50.0% by medicinal plant 
experts), snakebite (73.1% by local dwellers & 57.1% by medicinal plant 
experts), swellings (21.3% by local dwellers & 28.6% by medicinal plant 
experts) and veterinary ailments (13.8% by local dwellers & 14.3% by medicinal 
plant experts). Study also showed that medicinal plant experts use this plant in 
curing even more number of diseases. Different plant parts were also sampled 
from the study site and analysed for different chemicals and medicinal 
attributes. All parts were rich in crude protein (maximum in flowers i.e., 
21.69%), crude fibre (maximum in leaves i.e., 29.65%), carbohydrates as NFE 
(maximum in roots i.e., 67.88%), nitrogen (maximum in flowers i.e., 3.48%), 
ether extractable fat (maximum in leaves i.e., 7.61%), soluble phosphates 
(maximum in roots i.e., 0.06%) and potassium (maximum in flowers i.e., 0.86%). 
Presence of sufficient amount of secondary metabolite compounds (phenolics, 
flavonoids and alkaloids) enhanced its effectiveness as medicine. 
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INTRODUCTION 

 
The herbal medicines have been primitive cures in medicinal systems from 
the early age to present day. The ethnobotanical pharmacology grew and 
flourished with the advancement of scientific knowledge. These plant based 
medicines are supposed to have less side effects and easily accessible to the 
consumer. However, for making these herbal remedies acceptable to modern 
allopathic medicinal system, there is a need to evaluate these remedies on 
scientific grounds to identify their active compounds and comprehend their 
mode of action (26).  
 
Calotropis procera (Ait.).f. is a flowering shrub of family Asclepediaceae with 
a maximum height of 5.4m. It is a native species of most of the Asian and 
African countries and famous with different names based on its habitat such 
as Dead Sea plant, Kisher and Usher in Arabic; Calotropis, Calotrope, Dead 
Sea fruit, Desert wick, Giant milkweed, Mudarfibre, Rubber tree, Rubber 
bush, Swallow-wort and Sodom apple in English; Akdo, Akada and Madar in 
Hindi and Aak or Ak is the local name of this shrub (30). Morphologically, this 
plant is multi branched and perennial shrub with yellowish barks having white, 
soft and corky fissures. All plant parts exude thick white milky juice (latex) on 
cut or break. Leaves are simple, opposite, sub sessile, blade broadly obvate 
and oblong. It is densely blossomed and its flowers are white (purple from 
inner side) in colour, pentamerous and hermaphrodite. Its fruit is simple, 
inflated and contains numerous brown coloured seeds with white silky hairs. 
Matured fruits erupt to disperse seeds which are widely spread by wind and 
animals (36). It is drought-resistant plant and can grow in highly salt affected 
areas. It is found in sandy soils/arid/semi-arid regions of the world which 
cover almost one third of the earth's surface (22). It grows in almost all parts 
of Pakistan as wild shrub especially in plains and sandy areas. It is used as 
fuel wood and considered as obnoxious poisonous shrub but is also 
purposefully cultivated in India for traditional medicinal uses and as an 
alternative source of energy (19). C. procera enhances soil moisture and acts 
as soil stabilizer, enriches soil by adding nutrients and being halophytic and 
drought tolerant it can easily be grown in problem soils. It can also improve 
and reinvigorate the soil. It is an important green manure crop and grown in 
agriculture fields before the cultivation of real crops in Indian Rajasthan (22). 
However, some latest studies revealed that this shrub also causes 
allelopathic effects on the germination of agricultural crops like wheat, 
raddish and canola (2, 29). The blended yarn of cotton and C. procera in 1:1 
proportion although inferior to cotton in strength, evenness and fineness but 
has high abrasion, tensile strength and more weight per square meter than 
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cotton cloth (25). Good quality cloth can be prepared from the silk of C. 
procera fruit by improving its fineness and evenness. (35). In Ayurveda, it has 
a lot of medicinal uses such as in cutaneous diseases, ascites (14), intestinal 
worms, bronchitis (5), cough, asthma, paralysis, anorexia, dyspepsia, 
intermittent fevers, inflammations, swellings and tumors (24).  
 
The sandy desert tract has an area of about 2.6 million hectares (6). 
Geographically it is divided into greater and lesser Cholistan. Greater 
Cholistan consists of large sand dunes. Livestock is the major income source 
of local dwellers. Various plants are medicinally important and used in curing 
numerous diseases by the dwellers (32). Present study was designed to 
determine the common and medicinal uses of C. procera  by the local people 
as well as local plant experts. Furthermore the different parts of this shrub 
were also analysed in the laboratory to know its constituents. 
 

MATERIALS AND METHODS 
 

This study was conducted in permanent settlements of Cholistan desert 
rangeland in district Bahawalpur, Pakistan during 2010-2012. Sixteen villages 
of tehsil Yazman were selected located between latitudes 27º42´ and 
29º45´North and longitudes 69º52´and 75º24´East on geographical map (10). 
Underground water of Cholistan is brackish and available at a depth of 25-90 
meters (6). Soil of the study area is a blend of river alluvium and aeolian 
sands (3). The soil contains a fair quantity of calcium which may have excess 
of sodium salt and a pH range from 8.2 to 8.5(7). 
 

Collection of ethnobotanical information 
 

For collecting ethnobotanical information the procedures of Alexiades (9) and 
Cunningham (15) were employed. The research was conducted in three 
phases. In first phase household surveys were conducted in 16 selected 
cholistani villages. Only male head of the family was interviewed in 320 
households. The respondents included village farmers, old inhabitants, 
graziers and peasants. The ages of respondents were from 40 to 75 years. In 
second step, local medicinal plant experts were selected by adopting 
snowball method and individual interviews were conducted from 14 medicinal 
plant experts. A well prepared questionnaire was used which entailed major 
ethnobotanical issues like common use, medicinal use and other modes of 
plant use. In third phase, different plant parts were sampled from the study 
area after confirmation of the plant identification consulting available standard 
literature (32). The sampled plant material was dried under shade, ground 
and preserved/stored in plastic bags for laboratory analysis. 
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Chemical analysis  
 
The dried and ground material of different parts of C.procera was analyzed 
separately by using standard techniques and repeated thrice in different 
laboratories of University of Agriculture, Faisalabad. Crude protein (CP), 
crude fiber (CF), ether extract fat (EEF), total ash and total carbohydrates in 
form of nitrogen free extract (NFE) contents were determined by following the 
procedures of AOAC (11).The PO4

3-(soluble phosphates) and K+ ions were 
determined by following the methods described by Yoshida et al. (37). The 
procedural method of Julkunen-Titto (18) was followed for determining total 
phenolics. The colorimetric assay method (38) was used to measure the total 
flavonoids contents. Harborne (17) method was followed for determining the 
alkaloids in dried plant samples.  
 

The data collected through questionnaire were entered into MS Excel spread 
sheets for analysis by using the SPSS (28). The nutritive and medicinal 
parameters were discussed by calculating means and standard deviation by 
using MS Excel 2010 computer program and further statistically analysed by 
using Tukey's test in complete randomized design. 
 

RESULTS AND DISCUSSION 
 
Ethnobotanical uses 
 
Common uses: Table 1 revealed the different uses of C. procera shrub in 
the study area. The common multipurpose uses were divided into five 
categories i.e., medicinal, fodder, firewood, food and miscellaneous. All the 
respondents opined about medicinal, fodder and firewood uses of this plant. 
Fruit silk is used in pillows for relieving the neck pain. Chaudhary et al. (13) 
reported that each and every part of this shrub is used in different ways. 
There has been evidence that its shoots were used in manufacturing ‘gopas’ 
as well as provide protection from termite attack. Most of the local dwellers 
(89.1%) noticed it as browsed by goat in a small amount when other 
palatable browsing and grazing species were not available.  
 
Local plant experts (85.7%) reported it as forage after drying its leaves but 
normally cattle stay away from this shrub.C. procera is a well-known 
constituent in different traditional medicines and various parts of this plant are 
used to treat various diseases in all over the world especially in Asian and 
African countries (12). Local dwellers and plant experts also reported (100% 
of each) its medicinal uses in the area. Kabir and Khan reported its uses as 
fuelwood in India (19). 
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Table 1. Common plant uses according to different respondents in the area 
 

Citation responses (%) Plant use category 
Local dwellers Medicinal plant experts 

Medicinal 100.0 100.0 
Fodder 89.1 85.7 
Firewood 98.8 92.9 
Food 0.0 0.0 
Miscellaneous* 0.0 21.4 

*stuffing pillow, construction thatched house. 
 

This above information about the various uses of C. procera by Cholistan 
desert inhabitants is matched with available literature. The medicinal 
importance is not much recognized by the local community. Camel, sheep 
and goats eat its leaves during droughts, but the consumption is low. If the 
leaves are chopped and mixed with other feed, consumption is increased 
greatly with no side effects. (27, 1). 
 
Medicinal uses: The ethnobotanical study on C. procera shrub has revealed 
the great diversity of its popular medicinal uses and common uses for a wide 
range of ailments like cough, pains, scabies, asthma, scorpion stings, piles 
and cholera. Either a part or whole plant is used single or in combination with 
other plant materials or mineral to enhance its effectiveness and efficacy. 
There were 29 diseases cured by this shrub. Local dwellers use this shrub in 
17 diseases while medicinal plant experts reported 28 diseases (Table 2). 
 

According to the medicinal plant experts the most prominent diseases treated 
by this plant were snake bites (57.1% responses), joint pain (57.1% 
responses), scorpion stings (50.0%), pneumonia (50%), malaria (42.9%), 
asthma  (42.9%),  stomach pain  (28.6%),   cholera   (28.6%),  piles  (28.6%), 
cough (28.6%) and fever (21.4%). Local dwellers reported the use of this 
plant to treat wounds (75.9%), swellings (21.3%), jaundice (17.2%), 
veterinary medicine (13.8%) as mosquito repellent (11.6%), asthma (11.3%), 
malaria (10.6%), cough (9.7%), scorpion stings (9.7%) as anti lice (8.8%),  
snakebite (7.1%), pneumonia (5.0%), pains (5.0%), as blister on boils (4.7%), 
sunstroke (0.9%), toothache (0.9%) and scabies (0.9%). These results 
indicate that the medicinal plant experts are much more familiar with the 
medicinal uses of this plant as compared to the local people. Ahmed et al.(4) 
reported the use of decoction of its aerial parts in various diseases like fever, 
joint pain, muscular spasm and constipation in Saudi Arabian traditional 
medicines. Roots of this plant are used for curing dysentery, diarrhea, snake 
bite and toothache (21). According to Kumar and Basu (23), its milky juice 
(latex) is used in eczema, leprosy, malarial and low hectic fevers. Mosquito 
control  by  calotropis  latex  was  reported  by  Girdhar et al. (16). Roots also  
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Table 2. Medicinal uses of Calotropis procera. 
 

S. 
No 

Overall responses (%) 

 

Diseases/ 
ailments 

Local 
dwellers 

Medicinal 
plant 

experts 

Part used, Preparation and mode of usage  

1 Wound  75.9 50.0 Leaves: Burned leaves or dried leaves in powder form applied 
externally 

2 Snakebite  73.1 57.1 Leaves, latex: Fresh young leaves and dry latex are eaten and 
fresh latex is poured on sting spot 

3 Scabies  0.9 7.1 Leaves, root bark:Dried and powdered for external use 
4 Cough  9.7 28.6 Whole plant: Dry plant, orally used 
5 Asthma 11.3 42.9 Whole plant: Dry plant, orally used 
6 Pains 5.0 50.0 Whole plant: Dry plant, orally used 

7 Jaundice 17.2 14.3 Shoot, root:  Roots and shoots mixed with Phyllanthus amarus 
leaves in paste form, oral administration. 

8 Swellings  21.3 28.6 Leaves: Fresh leaves after warming on fire used as bandages 

9 
As 
mosquito 
repellent 

11.6 7.1 Latex, whole plant:1. Smoke of plant. 
2. Latex externally applied on exposed body parts. 

10 
Veterinary 
medicine 

13.8 14.3 Leaves, Shoot: As concoction  

11 Boils 4.7 28.6 Leaves: Fresh yellow leaves after warming on fire externally 
blistered. 

12 Sunstroke 0.9 7.1 Shoot: Shoot cut into small pieces, tied with string and wear as 
necklace  

13 Malaria  10.6 42.9 Root bark: Ground root bark as oral administration 
14 Pneumonia  5.0 50.0 Flower: After mixing with black pepper, orally taken 

15 Toothache  0.9 - Latex, shoot: Dried latex externally applied, shoot used as 
maswak (tooth brush) 

16 As anti lice   8.8 14.3 Leaves, flower: Fresh leaves are boiled in mustard oil for half an 
hour and this oil is externally applied 

17 

Scorpion 
stings 

9.7 50.0 Leaves, latex, root bark: Dry leaves, root bark, dry latex in 
powder form externally pasted on infected spot, fresh latex is 
poured on sting spot 

18 Joint pain - 57.1 Leaves: Fresh yellow leaves after warming on fire as poultices 

19 Skin 
diseases 

- 21.4 Leaves, latex: Dry and powdered form externally applied 

20 Fever - 21.4 Flower: Dried flower in shape of pills orally taken 

21 Stomach 
pain 

- 28.6 Whole plant: Dry plant, orally used 

22 Digestive 
system 

- 7.1 Flower, shoot: Dried, ground and orally used 

23 Piles - 28.6 Flower, dry latex: Mix with sugar in a jar and place in sunlight for 
a week and  orally taken  

24 Vertebrae 
disease 

- 7.1 Flower: Inner flower part after mixing with fresh turmeric placed 
to dry and in shape of pills orally taken 

25 Cholera 
- 28.6 Flower, seed: 1. Dried flowers with milk. 2.3g of seeds, 18g 

seeds of red chillies and 6g opium. Ground and mixed in one 
teaspoon of ginger and half cup of onion water orally taken 

26 
Paralysis 

- 14.3 Leaves: Fresh leaves are boiled in mustard oil for half hour and 
externally applied 

27 
Women 
diseases 

- 7.1 Root bark: Root bark powder in capsule as oral administration 
 
 

28 Chest 
diseases 

- 21.4 Whole plant: Whole plant dried powder orally used with milk 

29 Diabetes - 7.1 Flower, leaves: Dried flowers and leaves are mixed with honey 
and black pepper, orally taken 
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possess hepatoprotective, antimicrobial and antimalarial properties and are 
used against elephantiasis, syphilis, colds, coughs, and as analgesic (34). 
Flowers used as cytostatic, in piles and asthma (31). Present study revealed 
the use of its flower and leaves in vertebrae diseases and as anti lice (Table 
2).  
 
Chemical analysis: Different parts (flower, leaves and roots) of C. procera 
were analyzed for the concentrations of N, CF, CP, ash, EEF, P, K (given in 
percentage) and secondary metabolite compounds like phenolics, flavonoids 
and alkaloids (Table 3). The presence of nutritive chemicals and secondary 
metabolites in almost all parts of the plant has made this plant as acceptable 
forage and effective medicine for human as well as for the livestock. The 
concentration of N was the highest (3.48%) in flowers as compare to other 
parts. Similarly, CP was observed higher (21.69%) in flowers while the 
concentrations of CF were found almost same in leaves (29.65%) and 
flowers (29.5%) (Table 3). The concentration of ash and EEF was maximum 
in leaves (20.11% and 7.61%). Maximum concentration of P and NFE was 
present in the roots of collected plant samples. 
 

Table 3. Nutritive composition and secondary metabolite compounds [Mean± SD] of 
different plant parts. 

 

Nutritive value % 
Plant part N CF CP Ash EEF P K NFE 
Flower 3.48± 

0.05a 
29.53± 
1.07a 

21.69± 
0.08a 

11.01± 
0.03b 

7.21± 
0.04b 

0.03± 
0.0004b 

0.86± 
0.004a 

43.35± 
1.8b 

Leaves 0.69± 
0.01c 

29.65± 
0.9a 

4.31± 
0.02c 

20.11± 
0.06a 

7.61± 
0.02a 

0.02± 
0.0003c 

0.44± 
0.002c 

41.51± 
0.9c 

Roots & 
root bark 

1.04± 
0.02b 

15.38± 
0.07b 

6.50± 
0.01b 

9.99± 
0.03c 

6.61± 
0.03c 

0.06± 
0.0009a 

0.69± 
0.004b 

67.88± 
2.01a 

    
  

Secondary metabolite compounds 
(mg/g DW) 

      Phenolic Flavonoids Alkaloids 
Flower    

  
75.67± 
2.31b 

5.33± 
0.03b 

0.08± 
0.001b 

Leaves    
  

126.6± 
3.21a 

6.33± 
0.04a 

0.02± 
0.002c 

Roots & 
root bark 

   
  

57.33± 
2.02c 

6.33± 
0.02a 

0.11± 
0.009a 

*All analyses are mean of triplicate measurements. Means with similar letters in column are 
statistically non-significant (P> 0.05). DW(dry weight) 
 
According to Kalita and Saikina (20), total protein contents in leaves of C. 
procera were 23.94 % and in root bark 12.69 % in plant samples collected 
from Rajasthan India. This variation of protein contents may be due to 
difference in locality, soil and time of collection of plant samples. The 
presence of essential nutrients in sufficient concentrations in different parts of 



M.F. Azhar et al.  

J. Agric. Res., 2014, 52(1) 

124 

the plant indicates it as a good source of nutrients for livestock feed..The 
concentration of phenolics was recorded higher (126.6 mg/g DW) in leaves 
while total flavonoid contents were same in leaves and roots (6.33 mg/g DW). 
The concentration of alkaloids was found maximum in roots (0.11 mg/g DW) 
(Table 3).The phytochemical analysis by other scientists also confirmed the 
presence of various other compounds like alkaloids, tannins, flavonoids, 
sterols, cardiac glycosides and /or triterpenes (33;8). 
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