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Extraction, as the term is used pharmaceutically, involves the separation of medicinally active
portions of plant or animal tissues from the inactive or inert components by using selective
solvents in standard extraction procedures. The products so obtained from plants are relatively
impure liquids, semisolids or powders intended only for oral or external use.

These include classes of preparations known as decoctions, infusions, fluid extracts, tinctures,
pilular (semisolid) extracts and powdered extracts. Such preparations popularly have been called
galenicals, named after Galen, the Second century Greek physician. Maceration, percolation and
infusion are the general techniques used for the extraction of medicinal plants and are mostly

applied for galenical preparations.

Some terms:
Menstrum: Solvent used for extraction is known as menstrum such as water, alcohol, ether
Marc: the inert fibrous and other insoluable remaining after extraction
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Extract: Preparation of liquid (tincture), Semisolid (soft extract) and Solid (dry extract)
The general techniques of medicinal plant extraction include maceration, infusion, percolation,
digestion, decoction, hot continuous extraction (Soxhlet), aqueous-alcoholic

extraction by fermentation, counter-current extraction, microwave-assisted extraction, ultrasound

extraction (sonication), supercritical fluid extraction,
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This process, the whole or coarsely powdered crude drug is placed in a stoppered container with

the solvent and allowed to stand at room temperature for a period of at least 3 days with frequent

agitation until the soluble matter has dissolved. The mixture then is strained, the marc (the damp

solid material) is pressed, and the combined liquids are clarified by filtration or decantation after

standing
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Fresh infusions are prepared by macerating the crude drug for a short period with cold or boiling
water. These are dilute solutions of the readily soluble constituents of crude drugs.
Infusions are liable to fungal and bacterial growth, and it is necessary to dispense them within 12
h of their preparation.
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This is a form of maceration in which gentle heat is used during the process of extraction. It is
used when moderately elevated temperature is not objectionable. The solvent efficiency of the

menstruum is thereby increased
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n this process, the crude drug is boiled in a specified volume of water for a defined time. This
procedure is suitable for extracting water-soluble, heat-stable constituents. The starting ratio of
crude drug to water is fixed, e.g. 1:4 or 1:16; the volume is reduced to one-fourth its original volume
by boiling during the extraction procedure. Then, the concentrated extract is filtered and used as

such or processed further.
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This is the procedure used most frequently to extract active ingredients in the preparation of
tinctures and fluid extracts. A percolator (a narrow, cone-shaped vessel open at both ends) is
generally used. The solid ingredients are moistened with an appropriate amount of the specific
menstruum and allowed to stand for approximately 4 h in a well closed container, after which the
mass is packed and the top of the percolator is closed. Additional menstruum is added to form a
shallow layer above the mass, and the mixture is allowed to macerate in the closed percolator for
24 h.The outlet of the percolator then is opened and the liquid contained therein is allowed to drip
slowly. Additional menstruum is added as required, until the percolate measures about three-
quarters of the required volume of the finished product. The marc is then pressed and the
expressed liquid is added to the percolate. Sufficient menstruum is added to produce the required
volume, and the mixed liquid is clarified by filtration or by standing. The enriched aqueous extract

.is concentrated in multiple-effect evaporators to a particular concentration
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In this method, the finely ground crude drug is placed in porous bag made of strong filter paper,
which is placed in chamber E of the Soxhlet apparatus. The extracting solvent in flask A is heated
and its vapors condense in condenser D. The condensed extractant drips into chamber E
containing the crude drug, and extracts it by contact. When the level of liquid in chamber E rises to
the top of siphon tube C, the liquid contents of chamber E siphon into flask A and the process is
continuous. The advantage of this method, compared to previously described methods, is that
large amounts of drug can be extracted with a much smaller quantity of solvent. This effects

tremendous economy in terms of time, energy and consequently financial inputs.
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The extraction procedure involves soaking the crude drug, in the form of either a powder or a
decoction, for a specified period of time, during which it undergoes fermentation and generates

alcohol in situ; this facilitates the extraction of the active constituents contained in the plant

material. The alcohol thus generated also serves as a preservative
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using toothed disc In counter-current extraction (CCE), wet raw material is pulverized
material to be extracted is moved in one disintegrators to produce afine slurry. In this process, the
solvent. The direction within a cylindrical extractor where it comes in contact with extraction
extract becomes. Complete further the starting material moves, the more concentrated the
solvent and material and their flow rates are extraction is thus possible when the quantities of
sufficiently concentrated extract comes out at one end of the extractor while optimized. Finally,
The process is highly the marc (practically free of visible solvent) falls out from the other end.

efficient, requiring little time and posing no risk from high temperature.

FRESH SOLVENT OVERFLOW SOLUTION

——
e —

————
—— | —

———
e —

SOLID UNDERFLOW

SOLID FEED

oSl Lally adlanay! 6 J<a

g bl o
8 i

https://manara.edu.sy/




Z4

-
5 Li_al
MANARA UNIVERSITY
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The procedure involves the use of ultrasound which increases the permeability of cell walls and
produces cavitation. Although the process is useful in some cases, its large-scale application is
limited due to the higher costs. One disadvantage of the procedure is the occasional but known
deleterious effect of ultrasound energy on the active constituents of medicinal plants through

formation of free radicals and consequently undesirable changes in the drug molecule.
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Solvent Boiling point, “C Miscibility with H.O
Acetone 56 =]
Acetic acid 116-117 o

Ethyl acetate TT S0%%
Benzensa S0 =DA%
2-Butanol Ta.5 19%
Cyclohexans 20.7 =DA%
Dichloromethans 39.7 1.3%
Chiloroform B1 8%
Carbon tetrachloride TE.TT 0.8%
Hexans SO <(0.041%
Ethanol Ta oo

Ethyl ether 24.6 1.2%
Petrol ether 30-50 -
Propanetricle 290+ oo
Methanol 54T oo
1-Propanol =5 M
2-Propanol 22.4 LY e
Toluene 1406 0.0

t = = 0.01%; = with decomposition; M miscible;

oo completely miscible

Parameters for Appropriate Extraction Method
i) Authentication of plant material should be done before performing extraction. Any foreign
matter should be completely eliminated.
i) Use the right plant part and, for quality control purposes, record the age of plant and the time,
season and place of collection.
iif) Conditions used for drying the plant material largely depend on the nature of its chemical
constituents. Hot or cold blowing air flow for drying is generally preferred. If a crude drug with high
moisture content is to be used for extraction, suitable weight corrections should be incorporated.
iv) Grinding methods should be specified and techniques that generate heat should be avoided as
much as possible.
v) Powdered plant material should be passed through suitable sieves to get the required particles
of uniform size.
vi) Nature of constituents:
a) If the constituents are thermolabile, extraction methods like cold maceration,
percolation and CCE are preferred. For thermostable constituents, Soxhlet extraction
(if nonaqueous solvents are used) and decoction (if water is the menstruum) are
useful.
b) d) In case of hot extraction, higher than required temperature should be avoided.

Some glycosides are likely to break upon continuous exposure to higher temperature.
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) Suitable precautions should b:';:lzzr\i:;en dealing with constituents that degrade
while being kept in organic solvents, e.g. flavonoids.

d) If the therapeutic constituents is non-polar, a non-polar solvent may be used. For
example, lupeol is the active constituent of Crataeva nurvala and, for its extraction,
hexane is generally used. Likewise, if the active constituents are glycosides and hence
a polar solvent like aqueous methanol may be used.

e) Standardization of time of extraction is important, as Insufficient time means
incomplete extraction, while, if the extraction time is longer than needed, unwanted
constituents may also be extracted. For example, if tea is boiled for too long, tannins
are extracted which impart astringency to the final preparation.

f)  The number of extractions required for complete extraction is as important as the
duration of each extraction.

vii) The quality of water or menstruum used should be specified and controlled.
viii) Concentration and drying procedures should ensure the safety and stability of the active
constituents. Drying under reduced pressure (e.g. using a Rota vapor) is widely used.
Lyophilization, although expensive, is increasingly employed.
x) Analytical parameters of the final extract, such as TLC and HPLC fingerprints, should be
documented to monitor the quality of different batches of the extracts.
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