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ABSTRACT 

Calotropis gigantea (family Asclepiadaceae) commonly known as ‘Sweta Arka’ is a highly medicinal drought resistant 

and relatively high degree salt tolerant wild plant species of the Indian Himalayan region. Plant contain milky latex in the 

stem which is used as an antidote for snake poison in dried form. Whereas, dried leaves of the Calotropis plant are used as 

an expectorant and anti- inflammatory for the cure of paralysis and rheumatic pains. The plant has been reported to be 

effective in more than hundred human diseases. Various bioactive compounds have been extracted from C. gigantea leaf, 

flowers and stem. Present investigation deals with the determination of bioactive constituents from the leaf and latex of C. 

gigantea using GC-MS and their comparative analysis. The GC-MS analysis revealed the presence of total 46 bioactive 

compounds (24 from leaves and 22 from latex) with valuable activity. Most of the compounds were found to be similar in 

both leaf and latex, but small variation was also observed in their chemical profile. The chemical compounds observed in 

only latex were 1-[(T-butyl) dimethyl silyl thin] butane, 1-Hexadecyne, Hexadecane, L-Glutamic acid, Phenol-3-isoproxy-

5-methyl, Trocosane and Z-1,6-Tridecadiene. Compounds identified only from the leaves were Azulene, Benalaxyl, Cis-

vaccenic acid, Levomenol, Profenofos, β- Tocopherol and β-Sitosterol, whereas the rest of the compounds were similar in 

both leaf and latex.  
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INTRODUCTION 
Medicinal plants are the gifts of the nature which are 

widely used to cure a number of diseases. Medicinal 

properties of these plants are due to the presence of 

secondary metabolites which are implicated in most plants 

therapeutic activities1. Calotropis gigantea belongs to 

family Asclepiadaceae is one of the drought resistant and 

salt tolerant medicinal plant2 which is used in different 

ways to treat the infectious diseases3. Xerophytic 

adaptation of this plant is due to the presence of latex as 

well as extensively branched root system and thick leaves 

with waxy coverage. Hence, this plant is distributed in the 

tropical and subtropical area of the world and throughout 

the India2. The plant has many medicinal properties as it is 

used as an antifungal4 and analgesic agent5. The dried 

leaves of the plant used as an expectorant, anti-

inflammatory6, for the cure of paralysis and rheumatic 

pains7, etc. The dried form of latex and roots of this plant 

may also be used as an antidote for snake poisoning8. It is 

also used as an abortifacient for the cure of piles9. The 

powder form of root and bark used against diarrhea and 

asthma10. Instead of medicinal values, plant also provides 

a strong fiber from the bark; useful floss from the seeds. 

Some reports indicated that C. gigantea affects 

germination and seedling vigour of agricultural crops. All 

parts of C. gigantea are toxic due to the presence of several 

cardiac glycosides (Cardenolides). The medicinal 

properties in C. gigantea is due to the presence of various 

phytochemical constituents reported from various parts, 

e.g., plants contain the Cardenolides, root bark contains 

Benzoylinesolone and Benzoylisolinelone, leaves and 

stalk of the plant contain Calotropin, and Calotropagenin 

while the flower and latex contains Uzarigenin, and 

Terpenol ester11. The plant also contains Triterpenoids, 

Calotropursenyl acetate, Calotropoleanyl Calotropternyl 

ester, Oleanene triterpenes like ester12, Cardiac glycosides 

Calotropogenin, Calotropin, Calotoxin and Calactin13, etc. 

Calotropis plant has also been investigated for the 

presence of Cardenolides14 and Anthocyanins15. The 

present study is based on comparative chemical profiling 

of C. gigantea leaves and latex identified by Gas 

chromatography and Mass spectrometry (GC-MS). This 

study indicated the presence of about 22 compounds from 

latex and 24 compounds from leaves of C. gigantea. 

 

MATERIAL AND METHODS 

Site selection and sample collection 

As the plant has been reported from the lower Himalayan 

regions which comprise mostly Una, Kangra, Chamba, 

Solan, Sirmour, Bilaspur, Hamirpur, etc. Therefore, plant 

sample, i.e., leaves and latex for the present study was 

collected from district Sirmour (Nahan) of Himachal 

Pradesh in polyethylene bags and glass bottles containing 

methanol, respectively. The sampling site is located on 

30.5599°N / 77.2935°E, northern India. The average 

elevation is 932 m above sea level.  
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Extract preparation  

Collected plant leaves were air dried and then crushed into 

a coarse powder using laboratory grinder. The coarse 

powder was used for methanolic extract preparation. For 

the preparation of methanolic extract, 5 g dry plant powder 

was dissolved in 50 ml of methanol and extracted using 

soxhlet for 24 hours at 50°C. The extract will be then 

filtered and stored at 4°C in airtight bottles for further use. 

For latex extract preparation, known quantity of fresh latex 

(1 ml) was mixed with methanol (1 ml). Then mixtures 

were placed in shaker for overnight, filtered through the  

Table 1: GC-MS analysis of methanolic extracts of Calotropis gigantea leaves. 

S. No. Compound name Retention 

time 

Peak 

area (%) 

Molecular 

formula 

Molecular 

weight 

1. 1-Octanol-3,7-dimethyl 22.78 5.78 C10H22O 158.28 

2. 2- Methoxy 4-vinyl phenol ethanone 53.21 1.87 C9H10O2 149.0 

3. 4-Methyl-2-phenylindole 4.34 5.26 C15H13N 207.0 

4. 5-Nonadecen-1-ol 33.40 7.62 C19H38 266.9 

5. 9,12,15-Octadecatricenoic acid, methyl ester 52.82 2.78 C19H32O2 293.2 

6. Azulene 11.56 3.16 C10H8 125.4 

7. Benalaxyl 22.78 5.78 C20H23NO3 326.9 

8. Beryllium sulfate tetrahydrate 50.19 1.81 BeH8O8S 178.1 

9. Biphenyl 3.44 43.28 C12H10 154.7 

10. Butane-2,2-dimethyl 6.66 6.00 C6H14 87.0 

11. Campesterol 49.87 2.65 C28H48O 401.0 

12. Cholest-5-en-3 ol, 24, Propylidene(3.beta.) 41.79 3.56 C29H48O2 429.0 

13. Cis-vaccenic acid 22.78 5.78 C18H34O2 281.1 

14. Cyclohexane 3.46 43.28 C6H12 84.1 

15. Decane 46.98 2.17 C10H22 147.0 

16. D-Mannose-1-phosphate sodium salt 6.66 6.00 C6H13O9P 282.0 

17. Eicosane 46.98 2.17 C20H42 281.0 

18. Ethion 53.21 1.87 C9H22O4P2S4 385.0 

19. Guanidine nitriate 51.73 2.43 CH6N4O3 121.0 

20. Levomenol 49.87 2.65 C15H26O 222.8 

21. Pentacosane 33.40 7.62 C25H52 355.1 

22. Profenofos 22.78 5.78 C11H15BrClO3PS 372.2 

23. Β-Tocopherol 22.78 5.78 C28H48O2 417.8 

24. β-Sitosterol 46.98 2.17 C29H50O 415.1 

 

Table 2: GC-MS analysis of methanolic extracts of Calotropis gigantea latex 

S. No. Compound name Retention time Peak area 

(%) 

Molecular 

formula 

Molecular 

weight 

1. D-Mannose-1-phosphate sodium salt 46.98 2.74 C6H13O9P 282.0 

2. 1-[(T-butyl) dimethyl silyl thin] butane 52.82 4.84 C7H15F3O3SSi 205.0 

3. 1-Hexadecyne 51.92 3.32 C16H30 221.0 

4. 2- Methoxy 4-vinyl phenol ethanone 6.71 5.86 C9H10O2 149.0 

5. 5-Nonadecen-1-ol 33.40 4.64 C19H38 266.9 

6. 9,12,15-Octadecatricenoic acid, methyl ester 52.82 4.84 C19H32O2 293.2 

7. Butane-2,2-dimethyl 6.71 5.86 C6H14 86.24 

8. Campesterol 49.87 3.50 C28H48O 401.0 

9. Cholest-5-en-3-ol,24,Propylidene(3.beta.) 41.79 3.69 C29H48O2 429.0 

10. Cyclohexane 3.45 51.52 C6H12 84.0 

11. Decane 41.79 3.69 C10H22 147.0 

12. D-Mannose 49.16 1.87 C6H12O6 180.1 

13. Eicosane 51.92 3.32 C20H42 281.0 

14. Guanidine nitrate 45.09 2.49 CH6N4O3 121.0 

15. Hexadecane 52.82 4.84 C16H34 227.2 

16. L-Glutamic acid 49.87 3.50 C5H9NO4 147.0 

17. Oxadiazon 41.79 3.69 C15H18 341.0 

18. Pentacosane 33.40 4.64 C25H52 355.1 

19.  Phenol,2,5-bis (1,1-dimethylethyl) 49.16 1.87 C14H22O 204 

20. Phenol,3-isopropoxy-5-methyl 4.35 3.17 C10H14O2 166.9 

21. Tricosane 46.98 2.74 C23H48 326.9 

22.  Z-1,6-Tridecadiene 49.57 3.19 C13H24 180.3 
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Whatman’s filter paper and further used of GC-MS 

analysis. 

GC-MS analysis 

GC-MS analysis of the methanol extract of C. gigantea 

leaf and latex was performed using Thermo Scientific 

Triple Quadrupole GC-MS (Trace 1300 GC, Tsq 8000 

triple quadrupole MS) equipped with TG 5MS (30m X 

0.25mm, 0.25µm) column. Helium was used as the carrier 

gas at a flow rate of 1ml/min. using an injection volume of 

1.0 µL. Injector temperature was kept at 250oC and ion 

source temperature was 230oC. The oven temperature was 

maintained at 50oC isothermal at 280oC, Mass Spectra 

transfer line temperature.  

 

RESULTS AND DISCUSSION 

Now a day the identification of bioactive compounds from 

medicinal plants has increased. GC-MS analysis has been 

found to be an ideal technique for the analysis of volatile 

and semi-volatile bioactive compounds16.  In the present 

study, total 46 compounds were identified from the leaf 

and latex extract of C. gigantea using methanol solvent. 

Out of 46 compounds, 24 were identified from leaves 

(Table 1, Fig. 1), whereas 22 were observed from latex 

(Table 2, Fig. 2). Methanolic extract has also used by 

Bhagavaty and Mary (2015) for the extraction of bioactive 

compounds from the leaf and flowers of C. gigantea. 

Various other organic solvents which have been used for 

the chemical profile of C. gigantea plant parts, are 

Chloroform17,18, Ethanol19, Acetone, Hexane and Diethyl 

ether20, etc. The identification of compounds in this study 

is based on the peak area of the compound (which 

represents the percentage of that compound), its molecular 

formula and molecular weight. In the present study GC-

MS chromatogram of methanolic extract of leaf showed 

eleven prominent peaks at retention time 3.4, 4.3, 6.6, 11.5, 

22.7, 33.4, 41.7, 46.9, 50.1, 51.7 and 53.2. Compound 

Cyclohexene was observed at retention time 3.46 with 

peak area 43.28 %. It was the major compound present in  

leaf of C. gigantea. Additionally, Butane-2,2-dimethyl 

(C6H14) and D-Mannose-1-phosphate sodium salt 

(C6H13O9P) showed their present at Rt 6.66 with peak area 

6.0%. Most of the compounds were observed at Rt-22.78 

which were Cis-vaccenic acid (C18H34O2), Benalaxyl 

(C20H23NO3), Profenofos (C11H15BrClO3PS), β-

Tocopherol (C28H48O2) and 1-Octanol-3,7-dimethyl 

(C10H22O) having peak area 5.78 %. Cholest-5-en-3-ol,24, 

Propylidene (3. beta.) (C29H48O2) showed its presence at 

Rt-41.79 with peak area 3.56 %. Three other compounds 

Eicosane, Decane and β-Sitosterol were observed at Rt- 

46.9 with peak area 2.17 %. Remaining identified  

 
Figure 1: GC-MS chromatogram of methanolic extract of Calotropis gigantea leaf. 

 

 
Figure 2: GC-MS chromatogram of methanolic extract of Calotropis gigantea latex. 
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compounds are shown in Table 1. The GC-MS 

chromatogram of methanolic extract of latex showed total 

22 compounds. Most of the compounds which were 

reported from leaves were also present in latex. 

Additionally, latex was also found to be rich in Phenol,2,5-

bis(1,1-dimethylethyl) C14H22O, Z-1,6-Tridecadiene 

(C13H24), L-Glutamic acid (C5H9NO4), Hexadecane 

(C16H34), 1-[(T-butyl) dimethyl silyl thin] butane 

(C7H15F3O3SSi) at retention time 49.16, 49. 57, 49.87, 

52.89, respectively. Literature reported chloroform as a 

better solvent system for compound extraction from C. 

gigantea21. But the present study confirms methanol as a 

good for compound extraction from C. gigantea. This 

solvent (methanol) could be used with chloroform as 

solvent system in pharmaceutical companies for 

compound extraction having various biological activities. 

Instead of these, table 3 listed the medicinal importance of 

the compounds, identified from leaf and latex of C. 

gigantea which supports that the plant has much and 

different pharmaceutical value. Although, additional 

research is necessary to purify those compounds which are 

responsible for therapeutic activities. 

 

CONCLUSION 

The present study proved C. gigantea as medicinal 

important plant because of the presence of various active 

compounds. The study confirms the variation between the 

chemical constituent of leaf and latex, which shows their 

different potential of therapeutic activities. The present 

preliminary research concludes that these chemical 

constituents can be used for the development of various 

traditional medicines. Further investigations required to 

separate the novel active compounds from the leaf and 

latex methanolic extract which may create a new way to 

treat incurable diseases. 
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