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	1. Different Methods Of
Extraction
Presented  By:-
1. Alisha Chhetri
2. Arun Kumar Shah
B. pharmacy(SMTC)
Topics to be discussed:-
1.Ultrasound Extraction
2.Countercurrent Extraction
3.Soxhlet Extraction
 


	2. •The procedure involves  the use of ultrasound waves,
which have frequencies higher than 20 KHz, have
great effects on extraction yield and kinetics.
•UAE involves ultrasonic effects of acoustic cavitations.
Under ultrasonic action solid and liquid particles are
vibrated and accelerated and, because of that solute
quickly diffuses out from solid phase to solvent.
•Ultrasound assisted extractors are ultrasonic baths or
closed extractors fitted with an ultrasonic horn
transducer. The mechanical effects of ultrasound
induce a greater penetration of solvent into cellular
materials and improve mass transfer.
Ultrasonication-assisted extraction (UAE)
The spontaneous formation of
bubbles in a liquid below its
boiling point resulting from
strong dynamic stressing.
 


	3. •Sonication is the  act of applying sound energy to agitate
particles in a sample, for various purposes such as the
extraction of multiple compounds from plants, microalgae
and seaweeds.
•Ultrasonic frequencies (>20 kHz) are usually used,
leading to the process also being known as
ultra-sonication.
•In the laboratory, it is usually applied using an ultrasonic
bath or an ultrasonic probe, colloquially known as a
sonicator.
 


	4. •UAE is based  on the production of ultrasound waves and their transmission
throughout the solvent with a resulting cavitation. When the cavitation bubbles
collapse, there is a generation of liquid circulation currents and turbulence that
improve the mass transfer rate.
•The fractures formed in the cell wall enhance its permeability and so a bigger
amount of solvent can enter into the plant tissues to extract the bioactive
metabolites.
•In order to perform an extraction based on sonochemistry, the choice of solvent
becomes an important parameter because its physical properties like polarity,
viscosity, vapour pressure and surface tension influence the cavitation
phenomena.
•Ethanol, methanol and hexane are widely used in UAE, and sometimes water
could be added to ethanol, even if its amount must not be too much in order to
avoid a decrease in extraction efficiency, probably due to the generation of
radicals from the ultrasonic dissociation of water.
 



	6. •Other parameters to  be considered are the
frequency and the power: often the former
ranges from 20 to 100 kHz and the latter
from 100 to 800 W.
•Also the power dissipation is a critical
factor, because the generation of physical
effects like turbulence is directly
proportioned to the power dissipated as
heat.
 


	7. Applications of ultra  sonicated extraction
•Used to extract nutraceuticals from plants such as
essential oils and lipids dietary supplements. e.g. oils from
almond, apricot and rice bran.
•Extraction of saponin from ginseng, the observed total
yield and saponin yield increased by 15 and 30%,
respectively.
•It was found that rice bran oil extraction can be efficiently
performed in 30 min under high-intensity ultrasound
either using hexane or a basic aqueous solution.
•Extraction rates of carvone and limonene by ultrasound-
assisted extraction with hexane were 1.3-2 times more
rapid than those by the conventional extraction depending
on temperature.
Rice Bran Oil
Apricot Oil
 



	9. Advantages of ultra  sonicated extraction
•It increases extraction yield and has faster kinetics.
•It reduce the operating temperature allowing the extraction of
thermolabile compounds.
•Compared with other novel extraction techniques such as microwave-
assisted extraction, the ultrasound apparatus is cheaper and its operation
is easier.
•UAE is less expensive than the traditional extractive techniques; it can
give high quantities of products without spending time and without using
large amounts of solvent.
•For a better performance, UAE can also be used in combination with other
techniques like supercritical fluid process.
 


	10. Disadvantages of ultra  sonicated extraction
•Lower efficiency as compared to other techniques.
•Although the process is useful in some cases, like extraction of rauwolfia root, its
large-scale application is limited due to the higher costs.
•This method is not useful for commercial purpose.
•Another problem that currently limits the use of UAE at large scales is the erosion of
transducers and their continuous replacement to avoid a decrease in the transmitted
energy.
•For the future, the design of reactors based on multiple transducers is needed in
order to operate at multiple frequencies and improve the efficacy of UAE.
•One disadvantage of the procedure is the occasional but known deleterious effect of
ultrasound energy (more than 20 kHz) on the active constituents of medicinal plants
through formation of free radicals and consequently undesirable changes in the drug
molecules.
 


	11. Counter current extraction
•Counter  current extraction is a method of multiple liquid-
liquid extraction.
• Separation of components having variable solubility in
two immiscible liquid phases is achieved.
• In the counter current extraction two immiscible solvents
flow in an opposite direction in multiple stages, (after
several stages pure A and B solvents can be obtained)
 


	12. • In liquid-  liquid extraction the solvent is used to
extract another liquid phase.
• To distribution of active principles between water
and organic solvent depends on the hydrophilic
groups present in the constituent molecules.
• If hydrophilic groups are ionisable ,PH will be an
important factor.
• If ionisation constants of isomers are different
then separation can be achieved.
 


	13. Instrumentation
• A method  of multiple liquid-liquid extractions is
countercurrent extraction, which permits the
separation of substances with different distribution
coefficients (ratios). A clever design known as
Craig apparatus is used for this purpose (Lyman
C. Craig, 1943).Craig apparatus is simple types of
apparatus scale.Craig apparatus consists of a
series of glass tubes (r: 0, 1,2..) that are designed
and arranged such that the lighter liquid phase is
transferred from one tube to the next.
 


	14. •The lower (heavier)  phase of the two-phase solvent
system (e.g. water) is the "stationary phase", whereas the
upper (lighter) phase (e.g. hexane,) is the "mobile phase”.
•This tube has provision for separation upper layer and
transferring to next tube, where heavier solvents is
placed. Fresh solvent is added to tube 1.
 


	15. • Models are  available to contain about 20-25
tubes, which can be connected in sequence.
Fig. :- Countercurrent extraction by Craig’s Apparatus
 


	16. Advantages
This extraction process  has significant advantages:
1.A unit quantity of the plant material can be extracted with much smaller volume of
solvent as compared to other methods like maceration, decoction, and percolation.
2.CCE is commonly done at room temperature, which spares the thermolabile
constituents from exposure to heat; this is employed in most other techniques.
3.The extraction procedure has been rated as more efficient and effective than
continuous hot extraction.
 


	17. Disadvantages
1. Organic solvents  are costly and inflammable.
2. Ideal solvent must have high partition coefficient. i.e. the solvent must
have high affinity for the required products. Aqueous phases has
negligible solubility.
3. Normally aqueous phase is large and the quantity of valuable
products is low.
 


	18. Application
• Isolation of  antibiotics (penicillin G) from the aqueous fermentation
broth using immiscible solvent (amyl acetate or butyl acetate)
• Isolation of chemical compounds from the aqueous systems using
small quantities of organic solvents in the production of synthetic
drugs and intermediates.
• In petroleum industry products having different chemical structure but
about the same boiling range are separated.
• Aromatic compounds are recovered from paraffin fraction of the
petroleum oil.
 


	19. •Separation o f  components from synthetic
mixtures.
•Separation of components from plant extract.
•Purification of compounds (removal of
impurities)
 


	20. • A Soxhlet  extractor is a piece of laboratory apparatus invented
in 1879 by Franz von Soxhlet.
• These devices allow for continuous treatment of a sample
with a solvent over
a period of hours or days to extract compounds of interest.
• It was originally designed for the extraction of a lipid from a
solid material.
However, a Soxhlet extractor is not limited to the extraction of
lipids.
• Typically, a Soxhlet extraction is only required where the
desired compound has a limited solubility in a solvent, and the
impurity is insoluble in that solvent.
• If the desired compound has a high solubility in a solvent then
a simple filtration can be used to separate the compound from
the insoluble substance.
Soxhlet Extraction
 


	21. COMPONENTS OF A  SOXHLET APPARATUS
1. Stirrer bar/anti-bumping granules
2. Still pot (extraction pot) - still pot should not be
overfilled and the volume of solvent in the still pot
should be 3 to 4 times the volume of the soxhlet
chamber.
3. Distillation path
4. Soxhlet Thimble
5. Extraction solid (residue solid)
6. Syphon arm inlet
7. Syphon arm outlet
8. Expansion adapter
9. Condenser
10.Cooling water in
11.Cooling water out
 



	23. Assembly
•A solid material  containing some
of the desired compound is placed
inside a thimble made from thick
filter paper, which is loaded into
the main chamber of the Soxhlet
extractor.
•The thimble is loaded into the
main chamber of the Soxhlet
extractor.
 


	24. •The extraction solvent  to be used is
placed in a distillation flask.
•The flask is placed on the heating
element.
•The Soxhlet extractor is placed atop
the flask.
•A reflux condenser is placed atop the
extractor.
 


	25. WORKING OF A  SOXHLET EXTRACTOR
•The solvent is heated to reflux.
•The solvent vapour travels up a distillation
arm and floods into the chamber housing
the thimble of solid.
•The condenser ensures that any solvent
vapour cools, and drips back down into the
chamber housing the solid material.
 


	26. •The chamber containing  the solid material
slowly fills with warm solvent. Some of the
desired compound will then dissolve in the
warm solvent.
•When the Soxhlet chamber is almost full, the
chamber is automatically emptied by a siphon
side arm, with the solvent running back down to
the distillation flask.
•This cycle may be allowed to repeat many
times, over hours or days.
 


	27. •During each cycle,  a portion of the non-volatile
compound dissolves in the solvent.
•After many cycles the desired compound is
concentrated in the distillation flask.
•The advantage of this system is that instead of many
portions of warm solvent being passed through the
sample, just one batch of solvent is recycled.
•After extraction the solvent is removed, typically by
means of a rotary evaporator, yielding the extracted
compound.
•The non-soluble portion of the extracted solid remains
in the thimble, and is usually discarded.
 


	28. APPLICATIONS
Useful apparatus for  solid-liquid exaction in various fields such
as:-
1.Pharmaceutics
2.Environment
3.Foodstuffs
Nowadays, Soxhlet apparatus is still common and widely used as
a reference and standard method in many laboratories for
extraction of oil from various materials.
 


	29. Advantages
Disadvantages
•Efficient extraction.
•Can perform  elemental sulphur removal.
•Lengthy process.
•Require azeotropic mixtures to ensure efficient extraction.
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