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Abstract: 

 

Cocos nucifera  L., (Fam. Arecaceae) commonly known as Kalpavruksha or Coconut,  the 

tree of life, is used by man for its several beneficial products such as fibre, timber, functional food, 

oil, charcoal, along with several health effects as antitumor, antihelminthic, antiseptic, aphrodisiac, 

astringent, bactericidal, antifungal, diuretic, hemostat, pediculicide, refrigerant, stomachic, 

suppurative and vermifuge. 

In present study, mostly wasted component called coconut shell is used for extraction of shell 

oil by differential methods. The shell oil extracted by destructive distillation is analyzed by GC-MS 

and tested for antimicrobial activity on almost six different microbes by agar cup method.  

Certain basic properties of shell oil such as viscosity, Solubility, boiling point, extractive 

value and ash value, are also determined. 

The overall results provide promising baseline information for the potential use of the crude 

extract from coconut shell in the treatment of bacterial and fungal infection as well as for the 

reduction of other human skin diseases. 

 

 

________________________________________________________________________________ 
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Introduction: 

Cocos nucifera  L., (Fam. Arecaceae) commonly known as Kalpavruksha or the tree of life 

(Coconut). It is used by man for its several beneficial products such as fibre, timber, functional food, 

oil, charcoal, along with several health effects as antitumor, antihelminthic, antiseptic, aphrodisiac, 

astringent, bactericidal, antifungal, diuretic, hemostat, pediculicide, refrigerant, stomachic, 

suppurative and vermifuge (Singla et. al.).  

For thousands of years coconut products have held a respected and valuable place in local 

folk medicine. In traditional medicine around the world coconut is used to treat a wide variety of 

health problems including the following: abscesses, asthma, baldness, bronchitis, bruises, burns, 

colds, constipation, cough, dropsy, dysentery, earache, fever, flu, gingivitis, gonorrhea, irregular or 

painful menstruation, jaundice, kidney stones, lice, malnutrition, nausea, rash, scabies, scurvy, skin 

infections, sore throat, swelling, syphilis, toothache, tuberculosis, tumors, typhoid, ulcers, upset 

stomach, weakness, and wounds. 

Modern medical science is now confirming the use of coconut in treating many of the above 

conditions. Published studies in medical journals show that coconut, in one form or other, may 

provide a wide range of health benefits. Some of these are listed below: 

 Kills viruses that cause influenza, herpes, measles, hepatitis C, SARS, AIDS, and other 

illnesses. 

 Kills bacteria that cause ulcers, throat infections, urinary tract infections, gum disease and 

cavities, pneumonia, and gonorrhea, and other diseases. 

 Kills fungi and yeasts that cause candidiasis, ringworm, athlete's foot, thrush, diaper rash, 

and other infections. 
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 Expels or kills tapeworms, lice, Giardia, and other parasites. 

 Boosts energy and endurance, enhancing physical and athletic performance. 

 Improves digestion and absorption of other nutrients including vitamins, minerals, and 

amino acids. 

 Improves insulin secretion and utilization of blood glucose. 

 Relieves stress on pancreas and enzyme systems of the body. 

 Reduces symptoms associated with pancreatitis. 

 Helps relieve symptoms and reduce health risks associated with diabetes. 

 Reduces problems associated with mal-absorption syndrome and cystic fibrosis. 

 Improves calcium and magnesium absorption and supports the development of strong bones 

and teeth. 

 Helps protect against osteoporosis. 

 Helps relieve symptoms associated with gallbladder disease. 

 Relieves symptoms associated with Crohn's disease, ulcerative colitis, and stomach ulcers. 

 Improves digestion and bowel function. 

 Relieves pain and irritation caused by hemorrhoids. 

 Supports and aids immune system function. 

 Helps protect the body from breast, colon, and other cancers. 

 Is heart healthy; improves cholesterol ratio reducing risk of heart disease. 

 Protects arteries from injury that causes atherosclerosis and thus protects against heart 

disease. 

 Helps prevent periodontal disease and tooth decay. 

 Functions as a protective antioxidant. 
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 Helps to protect the body from harmful free radicals that promote premature aging and 

degenerative disease. 

 Does not deplete the body's antioxidant reserves like other oils. 

 Improves utilization of essential fatty acids. 

 Helps relieve symptoms associated with chronic fatigue syndrome. 

 Relieves symptoms associated with benign prostatic hyperplasia. 

 Reduces epileptic seizures. 

 Helps protect against kidney disease and bladder infections. 

 Dissolves kidney stones. 

 Helps prevent liver disease. 

 Is lower in calories than all other fats. 

 Supports thyroid function. 

 Promotes loss of excess weight by increasing metabolic rate. 

 Helps prevent obesity and overweight problems. 

 Applied topically helps to form a chemical barrier on the skin to ward of infection. 

 Reduces symptoms associated the psoriasis, eczema, and dermatitis. 

 Supports the natural chemical balance of the skin. 

 Softens skin and helps relieve dryness and flaking. 

 Prevents wrinkles, sagging skin, and age spots. 

 Promotes healthy looking hair and complexion. 

 Provides protection from damaging effects of ultraviolet radiation. 

 Helps control dandruff. 
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While using this kalpavruksha, it has been observed since long back that the non edible 

hardest component from the fruit, called shell is mostly being thrown away or otherwise, it is used to 

produce activated charcoal. While producing the charcoal, large amount of smoke, containing 

several organic materials is emitted and released in atmosphere as last step waste.  

The studies revealed that the dry coconut shells are the source of certain organic materials 

like polyphenols and organic acids (Akhter et.al., 2010). This material also has great potential and 

may be a good source for future antibiotic (Verma, et.al. 2012). 

Coconut shell liquid smoke (CS-LS) (Zuraida et. al. 2011) has been reported to contain 

phenolic compounds, such as phenol, 2-methoxylphenol (guaiacol), 3,4-dimethoxylphenols, and 2-

methoxy-4-methylphenol. Dihydroxy benzoic acid, methoxybenzoic acid and 150 hydroxyl benzoic 

acid are present as minor acidic components in CS-LS. Neither benzo[a]pyrene nor other polycyclic 

aromatic compounds are reported in the CS-LS. Safety test indicated that coconut shell liquid smoke 

is not toxic and safe (LD50 value more than 15.000 mg/kg body weight of mice) (Budijanto, et al., 

2008). This liquid smoke is being used in fish preservation. (Jittinandana et al., 2003; Sunen et al., 

2003). 

Our objective is to condense the emitted organic load, isolate the shell oil, determine its 

chemical components and study its antimicrobial activity. 
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Materials and Methods:  

 

The plant material, matured coconuts of T x D variety were purchased from the local market. 

The fruits were broken to isolate the shells. The shells were sundried for a week. They were ground 

by iron morter-pestle to produce approximately 2 mm sized grains, called shell sample. The shell 

sample is again dried at 40
o
C in hot air oven for 2 hours. This dried shell sample is used for 

determination of physical parameters and extraction of shell oil by different methods like destructive 

distillation (thermal cracking) and solvent extraction by using acetone-methanol in 1:1 proportion. 

Destructive distillation is carried out by using glass distillation apparatus.  

The physical parameters such as viscosity, solubility, boiling point and extractive values are 

determined as per standard procedures and ash value is determined by standard method described by 

Sluiter (2005).  

GC-MS analysis of sample oil is also carried out to determine its chemical components. 

The microorganisms tested are S. aureus (ATCC 6538), E. coli (ATCC 25922), S. typhi A 

(clinical isolate), S. typhi B (clinical isolate), C. Albicans (NCIM 3471) and A. niger (clinical 

isolate). These microorganisms were procured from NCL, Pune, and used for study.  The procured 

samples of microbes were revived and grown by using nutrient agar (NA) and Sabouraud agar (SA) 

media and used for determination of antimicrobial activity of shell oil by using agar cup method. 
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Results: 

 

The physical evaluation of shell sample revealed that the total ash content of the shell is 

0.55% and acid insoluble ash content is 0.1%.  

The extractive values of oil are determined by using alcohol and chloroform water and are 

found to be 1.04% and 1.28% respectively. 

The shell oil is brown in colour and boils at 89
o
C temperature. Its viscosity is 0.152 gm/cm

3
. 

It is soluble in acetone and isopropyl alcohol. 

GC=MS analysis of shell oil is carried out at Dr. P. S. Ramanathan Advanced 

Instrumentation Centre, Ramnarain Ruia College, Matunga, Mumbai - 400 019. The GC-MS plot 

generated after injecting the sample showed 18 peaks (GC-MS Plot No. 1 & Table No. 1). This 

clears that the oil is a complex mixture of almost 18 different organic compounds. Most of them are 

organic acids and polyphenol compounds. The reported organic acids and polyphenols are: 1-

hydroxy 2-Propanone, 1-Hydroxy-2-butanone, Acetic acid, Formic acid, Propanoic acid, 3-hydroxy 

Propanoic acid, 3-methyl-1,2-Cyclopentanedione, 2 -methoxy- Phenol, 2-methoxy-4-methyl- 

Phenol, Phenol, 4-ethyl-2-methoxy- Phenol, 4-methyl- Phenol, tetrahydro – 2 -Furanmethanol, 2,6-

dimethoxy- Phenol, 4-oxo- Pentanoic acid, 1,2,3-Trimethoxybenzene, 5-tert-Butylpyrogallol and 4-

Methoxy-3-propoxybenzaldehyde. The plot also indicate that the phenol is the major component 

present in the extracted oil. 

Antimicrobial analysis (Plate No. 1 & Table no. 2) showed that the crude extract at certain 

concentration has antibacterial and antifungal action on tested microbes. Antimicrobial activity is 

minimum against A. niger at 10% concentration and the oil showed no effect at 3% and 5% 



International Journal of Advanced Scientific and Technical Research                         Issue 3 volume 2, March-April 2013          

Available online on   http://www.rspublication.com/ijst/index.html                                                            ISSN 2249-9954 

 Page 153 
 

concentration on A. niger. Antimicrobial activity is found to be maximum against S. typhi and S. 

aureus at 10% concentration. 

Progressing work: 

 

The shell oil is being used since long back against various skin infections in rural areas. 

However, inspite of its effectiveness, it is observed that the application of oil causes serious 

intolerable burning and irritating pains. But owing to its effectiveness against several skin ailments, 

it is still being used. 

The present literature survey and the study have expelled to analyze the antimicrobial 

activities of individual components of shell oil.  This will help to find out the component that has 

burning irritating effect on skin and minimize its effect by removing it from the complex oil. If it is 

responsible for curative effect, then proper adjuvant must be found out to minimize the pains due to 

its application. As these studies require much time and financial assistance, this has became a part of 

future study.  

Conclusions: 

The oil has antibacterial, anti fungal, antiprotozoan and antihelminthic properties. The 

application of crude oil to skin during infections by such organisms has curative effect, but, 

irritating, burning action of this oil limits the use. 

Hence attempts are needed to study the effect of various components of oil on variety of skin 

infecting organisms and eliminate the component having burning action or minimize the burning 
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action of oil by addition of some adjuvants. This will result in a good quality solution to the skin 

diseases.  
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