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Review





Some plants having the medicinal value in form of chemical substances that produce a definite physiological action on the human body are called phytochemicals. Since the ancient time these phytochemicals are used to cure the disease in herbal and homeopathic medicines. These are non-nutritive substances, have protective or disease preventive property. There arises a need and therefore to screen medicinal plants for bioactive compounds as a basis for further biomedical studies. With advances in phytochemical techniques, several active principles of many medicinal plants have been isolated and introduced as valuable drug in modern systems of medicine. The most important of these bioactive compounds are alkaloids, flavonoids, tannins and phenolic compounds [1]. These are the important raw materials for drug production [2]. Most plants contain several compounds with antimicrobial properties for protection against aggressor agents, especially microorganisms [3]. At present 32% of drugs are introduced in to international marker which are plant origin [4].


The Ethiopian ecosystem is gifted by a wide range of ecological, edaphic, and climatic conditions that resulted in to wide diversity of its biological resources, both in form of flora and fauna wealth. The plant genetic resources of the country exhibit an enormous diversity as seen in the fact that Ethiopia is one of the twelve Vavilov centers of origin for domesticated crops and their wild and weedy relatives. Recent survey estimated that there are more than 7000 species of flowering plants recorded in Ethiopia, out of which 12 percent are found endemic [5-7].


Medicinal plants contain many essential components, bioactive compounds. In Ethiopia there are 600 species of medicinal plants which may contain disease-curing biocompounds which are distributed all over the country especially, in the south and south-western part of the country. The woodlands of Ethiopia are the source of most of the medicinal plants, followed by the montage grassland/dry montage forest complex of the plateau. Other important vegetation types for medicinal plants are the evergreen bush land and rocky areas. Most of them are confined [8] and have been used as a source of traditional medicine to treat different human and livestock ailments [9].


The medicinal plants and products, minerals has been primary and important source of healthcare in fight against various physical health problems of 85 percent of rural people including poor in urban area [10-12]. The importance and role of these traditional healthcare systems will not diminish in the future because they are both culturally viable, safer to health and expected to remain affordable while the modern healthcare service is both limited and expensive[13-15].


Ethiopia has a long history of traditional healthcare based largely on rich, though unstandardized, pharmacopoeia drawn mostly from plants used both by women in the home in self-administration and traditional health practitioners (THPs). The efficacy of a few of these plants (Hagenia abyssinica) and Glinus lotoides from the treatment of tapeworm, and Phytolacca dodecandra as a molluscicide in the control of (schistosomiasis) has been scientifically determined, but the safety and efficacy of many others in the treatment of various diseases remains underdeveloped [16-18].


These valuable plant species now a day is endangered due to the several factors like environmental degradation, agriculture expansion, loss of forest and woodland and urbanization. This is alarming signal to the population, which has for generations, relied on these resources to combat the ailments of both human beings and domestic animals. Conventional medical services remain concentrated in urban areas and have failed to keep pace with the growing population, keeping health care access out of reach for most Ethiopians living in Ethiopia. Because traditional medicine is culturally entrenched, accessible, and affordable, up to 80% of the Ethiopian population relies on traditional remedies as a primary source of health care [19-21].



Table 1:   Distribution of the medicinal plants by their growth forms (Source- IBC).
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Table 2:   Distribution of medicinal plants by their state of existence.
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Table 3:   List of Important medicinal plants and disease treated.
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The majority of the medicinal plants are herbs, followed by shrubs and trees (Table 1) Most of the medicinal plant species are found in the wild (Table 2) and therefore, the threats and trends are similar to those of the forest plant species [22]. So that it is a urgent need to preserve these plant species by modern techniques like biotechnology, tissue culture and isolate the important bioactive compounds (List of Medicinal plants Table 3).


Biocompound Extraction Preparation


All stages of extractions, from the pre-extraction and extraction are equally important in the study of medicinal plants. The sample preparation such as grinding and drying affected the efficiency and phyto chemical constituents of the final extractions; that eventually have an effect on the final extracts. It can be concluded that, no universal extraction methods is the ideal method and each extraction procedures is unique to the plants. Previously optimized methods can be used to lead in the selection of suitable methods. Extraction is the crucial first step in the analysis of medicinal plants, because it is necessary to extract the desired chemical components from the plant materials for further separation and characterization.


Separation and Characterization Methods

 Thin layer chromatography [TLC]


Thin layer chromatographic (TLC) technique readily provides qualitative information and with careful attention to details, it is possible to obtain quantitative data. Thin layer chromatography is a technique used to separate and identify compounds of interest. A TLC plate is made up of a thin layer of silica adhered to glass or aluminum for support. The silica gel acts as the stationary phase and the solvent mixture acts as the mobile phase. In the ideal solvent system the compounds of interest are soluble to different degrees. Separation results from the partition equilibrium of the components in the mixture [23,24].


In the simplest form of the technique, a narrow zone or spot of the sample mixture to be separated is applied near one end of the TLC plate and allowed to dry. The strip or plate is then placed with this end dipping in to the solvent mixture, taking care that the sample spot/zone is not immersed in the solvent. As the solvent moves towards the other end of the strip, the test mixture separates into various components. This is called as the development of TLC plates. The separation depends on several factors.

a.	Solubility: The more soluble a compound is in a solvent,
the faster it will move up the plate.

b.	attractions between the compound and the silica, the more the compound interacts with silica, the lesser it moves,

c.	Size of the compound, the larger the compound the slower it moves up the plate [23,24].


High performance liquid chromatography


High performance liquid chromatography (HPLC) is a versatile, robust, and widely used technique for the isolation of natural products [25]. Currently, this technique is gaining popularity among various analytical techniques as the main choice for fingerprinting study for the quality control of herbal plants [26]. Natural products are frequently isolated following the evaluation of a relatively crude extract in a biological assay in order to fully characterize the active entity.



The biologically active entity is often present only as minor component in the extract and the resolving power of HPLC is ideally suited to the rapid processing of such multi component samples on both an analytical and preparative scale. Many bench top HPLC instruments now are modular in design and comprise a solvent delivery pump, a sample introduction device such as an auto-sampler or manual injection valve, an analytical column, a guard column, detector and a recorder or a printer.


Chemical separations can be accomplished using HPLC by utilizing the fact that certain compounds have different migration rates given a particular column and mobile phase. The extent or degree of separation is mostly determined by the choice of stationary phase and mobile phase. Generally the identification and separation of phyto chemicals can be accomplished using isocratic system (using single unchanging mobile phase system). Gradient elution in which the proportion of organic solvent to water is altered with time may be desirable if more than one sample component is being studied and differ from each other significantly in retention under the conditions employed [25,26].


Purification of the compound of interest using HPLC is the process of separating or extracting the target compound from other (possibly structurally related) compounds or contaminants. Each compound should have a characteristic peak under certain chromatographic conditions. Depending on what needs to be separated and how closely related the samples are, the chromatographer may choose the conditions, such as the proper mobile phase, flow rate, suitable detectors and columns to get an optimum separation.


Identification of compounds by HPLC is a crucial part of any HPLC assay. In order to identify any compound by HPLC, a detector must first be selected. Once the detector is selected and is set to optimal detection settings, a separation assay must be developed. The parameters of this assay should be such that a clean peak of the known sample is observed from the chromatograph. The identifying peak should have a reasonable retention time and should be well separated from extraneous peaks at the detection levels which the assay will be performed. UV detectors are popular among all the detectors because they offer high sensitivity and also because majority of naturally occurring compounds encountered have some UV absorbance at low wavelengths (190-210nm) [25].


The high sensitivity of UV detection is bonus if a compound of interest is only present in small amounts within the sample. Besides UV, other detection methods are also being employed to detect phyto chemicals among which is the diode array detector (DAD) coupled with mass spectrometer (MS) [27]. Liquid chromatography coupled with mass spectrometry (LC/MS) is also a powerful technique for the analysis of complex botanical extracts [28,29]. It provides abundant information for structural elucidation of the compounds when tandem mass spectrometry (MSn) is applied. Therefore, the combination of HPLC and MS facilitates rapid and accurate identification of chemical compounds in medicinal herbs, especially when a pure standard is unavailable [30].


Phyto chemical screening assay


Phyto chemicals are chemicals derived from plants and the term is often used to describe the large number of secondary metabolic compounds found in plants. Phyto chemical screening assay is a simple, quick, and inexpensive procedure that gives the researcher a quick answer to the various types of phyto chemicals in a mixture and an important tool in bioactive compound analyses [31-34].

Fourier-transform infrared spectroscopy (FTIR)


FTIR has proven to be a valuable tool for the characterization and identification of compounds or functional groups (chemical bonds) present in an unknown mixture of plants [35,36]. In addition, FTIR spectra of pure compounds are usually so unique that they are like a molecular "fingerprint". For most common plant compounds, the spectrum of an unknown compound can be identified by comparison to a library of known compounds. Samples for FTIR can be prepared in a number of ways. For liquid samples, the easiest is to place one drop of sample between two plates of sodium chloride.


The drop forms a thin film between the plates. Solid samples can be milled with potassium bromide (KBr) to and then compressed into a thin pellet which can be analyzed. Otherwise, solid samples can be dissolved in a solvent such as methylene chloride, and the solution then placed onto a single salt plate. The solvent is then evaporated off, leaving a thin film of the original material on the plate.
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