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INTRODUCTION

» World Health Organization (WHO) reported that more
than 80% of the global population relies on traditional
medicine for their primary healthcare needs.

» Even in developed countries, plant-based traditional
medicines are often termed complementary or
alternative medicine (CAM), and their use has
increased steadily. For example, in the USA alone, the
total estimated that herbal sales for 2005 were $4.4
billion, a significant increase from $2.5 billion in 1995
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/’“»/‘ > A sum of 20,000 plants has been identified in 91
| countries that contain medicinal properties.

» Medicinal plants are now more focused than
ever because they have the capability of
producing many benefits to society especially for
medicinal uses. The medicinal power of these
plants is due to their phytochemicals which can
cause definite physiological actions on the human
body.




» Phytochemicals are natural compounds
which occur in plants such as medicinal
plants, vegetables, and fruits that work
with nutrients and fibers to act against
diseases or more specifically to protect
against diseases




« These bioactive compounds are found in very small amounts in plants and can be
used to improve good health.

* polyphenols, alkaloids, terpenes, and saponins are common bioactive compounds.

» These pure compounds or standardized extracts are reported to have many
beneficial activities such as antimicrobial, anticancer, analgesic and wound healing
activity.

e The use of these bioactive compounds in the pharmaceutical, food product industry .
signifies the need to have a standard method to extract them from the plants.
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« To utilize the biologically active compounds from the plant, the compounds need
to be extracted, screened, isolated and characterized.

e Then the bioactive compound could be evaluated toxicologically and clinically
for any natural supplement development.



Selection of plant species:

Proliminary screoning of traditionally used plants

Review Meratere and sclentific result

Authentication of data for their validity and comprehensiveness
Decsion reganding the necessity of testing

- >
Evaluation of Taxicity:
=  Gather data concerning toxicity and if demonstrate no toxcity then preceed to
next step
* I toxicity data is nol exist, select an appropdiate test for Loxicity analyss
*  Develop and prepare biodssay protocol for salety and tosicity

~=

Preparation of plant sample and clemental analysis:

* Collection of plant sampl
> = Use various extraction technigues

= Extraction > )
=  Znalysis for elemental contents ® Compare the selectivity and yield

= IT

Selection of apprepriate biclogical test
Dovelop protocol for biological test

Analyre biological activity in-wiro

Determine type and level of Nd&gl:ol actavsy

Isolating active compounds:
* Isolation and characterizaton of compounds responsible for observed biological
acthvity
= Evaluation of active compounds singularly and in combanation with others to
explore existence of activity and/or synergy of biological effect

-~ b
fn-whvo analysls:

& Use animal model for bloactmity analysis of actve compounds
o Analyre again safety and toxicity but in o-viwp

o Conduct humane studies
Commeecialization:
*  Develop appropriale dose delvery system

*  Analyie costelfectiveness
*  Sustainable industrial production

Figure | General approach in
extraction, isolation and
characterization of bioactive

compounds.

Figure adapted from (1).
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CONVENTIONAL METHODS
FOR PLANT EXTRACTION

SOXHLET EXTRACTION

o Soxhlet extraction was first used for lipids,
however, it not limited any more.

e« A dry sample is placed in a thimble, which is
further placed in a distillation flask containing
the solvent of interest.

e Siphon unloads the solution back in the
distillation flask.
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« Then the menstruum (solvent) is added to a

closed vessel and the liquid is strained to
recover the solid residues.

« The strained liquid is separated from impurities
by filtration.

HYDRO DISTILLATION

» Hydro distillation is commonly used for essential
oils from plants, which can be done via water,
steam or direct steam distillation.
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« In this method, the plant material is boiled in water
and direct steam is injected.

o Indirect cooling condenses the vapour and the
separator separates the oil and bioactive
compounds from the water.

e« This method is not used for thermolabile
compounds.
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: NON-CONVENTIONAL METHODS
. FOR PLANT EXTRACTION

- There are quite a few modern nonconventional

methods which are preferred compared to the
conventional methods.

« Some of the key modern methods are supercritical fluid
extraction (SFE), pressurized liquid extraction (PLE),
Microwave assisted extraction (MAE), Enzyme assisted

extraction (EAE), pulsed electric field extraction (PEF)
and Ultra sound assisted extraction (UAE).

Contd...




ULTRA SOUND ASSISTED EXTRACTION (UAE)

« Ultrasound passes through a medium by creating
cavitation, i.e. compression and expansion.

« Liguid materials can be exploited using this
cavitation effect.

- UAE facilitates the leaching of organic and
inorganic compounds from the plant matrix, by
intensifying the mass transfer.
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. Ultrasound extraction is found to be suitable for bioactive compounds from
herbal plants.

o It is effective for achieving efficient mixing, faster energy transfer, reduced
thermal gradients and selective extraction.



PULSED-ELECTRIC FIELD EXTRACTION (PEF)

« PEF treatment is reported to be useful for improving
the pressing, extraction and diffusion process.

« PEF mechanism works on the principle of the
destruction of cell membrane structure for enhanced
extraction and decreased extraction time.

« PEF treatment is applied to improve the release of

intracellular compounds by increasing the cell
membrane permeability.
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« Based on the design of the treatment chamber, PEF process could either be operated in
batch or continuous process.

« PEF treatment parameters such as field strength, specific energy, treatment time,
temperature and property of the plant matrix are responsible for the effectiveness of the
treatment.

* PEF treatments at 1kV/cm and 7kJ/kg have been used to extract betanin from beetroots.

» Moreover, recovery of phytosterols from maize was increased by 33% and isoflavonoids
from soybeans were increased by 20%.
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« Application of PEF on grape skins before maceration has been reported to reduce the
overall time required with improved stability.

ENZYME ASSISTED EXTRACTION (EAE)

« This method is widely accepted and used as it is novel, non-toxic and non-
inflammable.

* In some plant matrices, phytochemicals are present in the cell cytoplasm and retained
by hydrogen or hydrophobic bonding, which are not accessible by solvent extraction.

* The addition of specific enzymes such as cellulose, amylase, pectinase as a
pretreatment enhances the recovery by breaking the cell wall and hydrolyzing the
structural polysaccharides and lipids.



« Extraction of oils from various seeds can be achieved using enzyme assisted
agueous extraction.

+ The extracted oils were found to contain a higher amount of free fatty acids and
phosphorus content compared to the conventional methods.

« Enzyme composition, concentration, particle size and hydrolysis time are
considered as key factors of EAE.



IDENTIFICATION AND
CHARACTERIZATION

‘3
’ ‘f- « Bioactive compounds could be isolated using
) chromatography techniques, such as TLC,

column, flash, Sephadex and HPLC.

« The pure compound’s structure is determined
and then their biological activity.

 Non-chromatographic techniques include
immunoassay, monoclonal antibodies,
phytochemical and Fourier-transform infrared
spectroscopy (FTIR).



Gas chromatography—mass spectrometry is an analytical method that
combines the features of gas-chromatography and mass spectrometry to
identify different substances within a test sample.
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High-Performance Thin-Layer Chromatography (HPTLC) instrument has
attached to computer and data recording devices. The development of
spots is viewed as peaks at wavelengths of selected UV regions. The
height and the area of the peaks are determined by the instrument and
recorded as a percentage.
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CONCLUSION

« The increasing demand for plant based
bioactive @ compounds has  developed

continuous extraction methods.

« The development of non-conventional
extraction procedures and chromatography
advancements has resulted in efficient

extraction and isolation of Dbioactive
compounds.







