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Abstract
The turmeric leaf oil was extracted fTom the plant Curcuma Longa L. Family: Zingiberaceae
(authenticated).Oil on large-scale can be extracted using super critical fluid extraction.
O ur fi rst model demonstrates the small scale extraction of turmeric oil from turmeric leaf. This model
has an advantage that, it permits cheap and .economical extraction of oil. .
Our model basically aims at maximizing the use of turmeric leaf and oil thereby leading to the
determination and demonstration of Pharmaceutical, Non Pharmaceutical use of oil and Agricultural
use the leaf waste obtained after extraction.
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The pharmaceutical application of the leaf oil involves formulation of a mosquito repellent cream,
hand wash
Our model for analyzing mosquito repellent activity consists of a cage designed for isolating the
mosquitoes used for the study. The mosquito repellent cream was formulated using our oil and its
efficacy was further evaluated using model based on the lines of WHO model. The antibacterial
activity of turmeric oil was also harnessed for the formulation of hand wash.
Also a model that demonstrates the agricultural application of leaf obtained as waste after extraction
of oil for the generation ofbiogas and also in vermicompost was investigated
At last the non pharmaceutical application includes using turmeric leaf oil as a fuel in 2 stoke engine.
This use eliminates the need of lubricating oil because of the self lubricating property of the oil itself.

Non Pharmaceutical Use:

I.

BioFuel:

Practically the turmeric oil is used as fuel in both two stroke as well as four stroke engines As

a fuel in four stroke engines
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The turmeric leaf oil has . been used as fuel in four stroke
1OOCC. 125CC engine bike and the 150CC engine bike
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The turmeric leaf oil is giving the same engine performance
compared with petrol i.e. it burn completely and clearly in
engine at which the petrol bums. Thus giving the knock free
engine performance.
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The spark plug faces the problem of carbons deposition many
times which has been found reduced with the use turmeric leaf
oil.
The turmeric leaf oil is giving the same pick up and mileage when compared with petrol
PUC Analysis (Pollution Under Control):

1624825
Petrol PUC

16248:6
Turmeric Leaf Oil PUC

Turmeric Leaf Oil contains only 70 ppm Hydrocarbon where petrol Contain 390 ppm Hydrocarbon.
Hydrocarbon level. in Turmeric Leaf oil is very less as compare to Petrol.
Pollution.

So there is less air

As fuel in two stroke engines

Turmeric leaf oil is used to run the two strokes lOOCC (Cubic Centimeter) engine in bike.
The most important fact is that with the use of turmeric leaf oil as fuel in two stroke engines
there is no need of use of lubricating two stroke oil because the turmeric oil has self
lubricating property.
Density of turmeric leaf oil using
Psychomotor = 0.8505 kg/cm3
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•

Total Turmeric Production(Hector)=194358 (Year 08-09)

•

1 Hector= 2.5 Acre

•

1 Acre = 2000 Kg Leaves

•

194358 X 2.5= 485895 Acre

•

Total Oil Production= 485895 X 20= 9717900 Liter

•

1 barrel = 159liter(Approx)

•

1 barrel =93.40 $(Crude Oil)

•

1$=44.8984(Rs)

•

Number ofBarrel=9717900/159= 61118.86 Barrel

•

61118.86 X 93.40$ = 5708502.264$

•

=20 Liter Turmeric Oil

256302618.056(Rs)

Storage Analysis:

The storage of turmeric leaf oil is very easy and cost effective as compared with petrol as turmeric
leaf oil is less flammable, less volatile and can be store at room temperature.

Mosquito repellent cream :
Essential oils from some plants such as citronella and pennyroyal have been employed as insect
repellents since ancient times. Insect repellent formulations consisting of oil of citronella, spirits of
camphor, oil of tar, oil of pennyroyal and castor oil have been shown to provide long-lasting
protection against insects The monoterpenes, a.-pinene, limonene, terpinolene, citronellol, citronella!
and camphor which are common constituents of some oils have been reported to possess high
repellent properties against various insects (Perttunen, 1957; Moore, 1974).
DEET v/s Turmeric oil:
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DEET N, N-diethyl-3-methylbenzamide (DEET) was an effective, mosquito repellent; however toxic
reactions are more frequently seen. Thus mosquito repellents formulated from oils of natural origin
are used i.e. Turmeric leaf oil & Citronella oil. The mosquito repellent activity of turmeric leaf oil is
because of alfa-phellandrene which is also responsible for the typical odor of turmeric leaf oil.
Formulation of cream:

The formulated mosquito repellent is an o/w·cream. The major ingredients are turmeric leaf oil which
is microencapsulated using gelatin solution (50ml) & sodium sulfate (IOml) .Microencapsulation is
carried out to prevent volatilization of oil on application thereby increasing the residence time.
Citronella is used at a concentration lower than its mosquito repellent concentration however it
provides a synergistic effect and also acts as a perfuming agent. The efficacy of mosquito repellent is
determined using WHO model. Use of two oils has a synergistic effect thereby increasing the
mosquito repellent activity.
WHO Model:

The WHO model consists of a cage filled with around 20-25 mosquitoes (used for study). An area of
skin ranging from that covering the entire forearm to as little as 25cm2 is treated with repellent and
exposed to caged mosquitoes. Simultaneously a control consisting of ethanol applied to the forearm is
also introduced into the cage. The no. of Jnosquitoes biting each arm in Smin is recorded.

%Repellency is calculated as:
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% Repellency= 100-( no.ofbites on treated arm X I 00)/( No.ofbites on control arm)
ｔｨｾ＠
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species of mosquito commonly used for the experiment includes adult female "Aedes Aegypti."
Members of the genera Anopheles, Culex, and Aedes are most commonly responsible for bites in
humans
Mode of action of anti repellents:
Mosquitoes use visual, thermal, and olfactory stimuli to locate a host. Of these, olfactory cues are
probably most important
Advantages of mosquito repellent cream consisting of turmeric oil:
1. Tunneric leaf oil is cheap & easily available.

2. Along with mosquito repellent activity it also possesses antiseptic properties.
3. The turmeric oil is microencapsulated thereby increasing the residence time.

4. Using a combination of two oils i.e. citronella &twmeric oil has an overall synergistic effect

Hand wash:
Major constituent of tUfii).eric leaf oil is a-phellandrin which act as antimicrobial (alcohol
free)
Formulation for hand wash:
turmeric leaf oil
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Sodium lauryl ether sulphate-

11 parts

Cocodiethanolamine-

1/2-l part

Purified water-

12 parts

Saturated sodium chloride solution-

2 parts

Sodium lauryl sulphate-

1 part

Methyl paraben-

0.02g

Biogas:
H ow biogas is generated :
After exst raction of oil from turmeric leaf terpine [antimicrobial] contains get removed
in form of oil wast leaf contain only organic material which get esily fermented
T here are four stages in the production of biogas :
1)hydrolysis-in this stage water insoluble polymers are fractionalised into monomer
molecules this reaction is done by anaerobic microorganisms
2)Acidification-this step runs along with the first step low molecular weight compounds are
further converted into small chain organic acids alcohols hydrogen and carbondioxide

3)Acetogenesis-in third step orgaruc acids and alcohol are transformed into acetic acid
hydrogen and carbon dioxide
4)methanogenic phase: strictly methane generating anaerobic bacteria build methane as well
as other gases such as carbondioxide and hydrogen
Advantages of biogas generation:
•
•
•
•
•

Require less time for biogas generation because hydrolysis process become fast
• Decrease green house effect
Electricity generation
• Environment friendly
Production of heat
• Decrease the use of fossil fuels
Fuel
Natural gas

Vermicompost:(slurry come from biogas tank use in vermicompost)
Environmental degradation is a major threat confronting the world. and the rampant use of
chemicalfertilizers contributes largely to the deterioration of the environment through depletion of
fossil fuels,generation of carbon dioxide (C0 2) and contamination of water resources

. Plant growth promoting activity
Growth promoting activity of vermicompost was tested using a plant bioassay method. The
plumule length of ma ize (Zea mays) seedling was measured 48 h after soaking in
vermicompost water and in normal water.
Reduction in soil C:N ratio
Vermicomposting converts household waste into compost within 30 days, reduces the C:N
ratio and retains more N than the traditional methods of preparing composts
Types of earthworms
The non-burrowing earthworms eat 10% soil and 90% organic waste materials; these convert
the organic waste into vermicompost faster than the burrowing earthworms. They can tolerate
temperatures ranging from 0 to 40°C but the regeneration capacity is more at 25 to 30°C and
40-45% moisture level in the pile.
There was an increase in earthworm population and size during incubation for 90 days. The
three types of earthworms multiplied 12 to 18 times when grown individually using legume
tree leaves and cow dung mixture as raw material . However, mixed culture showed higher
multiplication rate (27 times) than the individual species
Materials Required for Vermicomposting
The quantity of raw materials required using a cement ring of 90 em in diameter and 30 em in
height or a pit or tank measuring 1.5 m x 1 m x 1 m is given below:
50 kg
Dry organic wastes (DOW)
(useTurmeric leaf after extraction process)
15 kg
Dung slurry (DS)
2 kg
Rock phosphate (RP)
500-700
Earthworms (EW)
·
Water (W) 5 L every three days

