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REVIEW PAPER ON INVITRO CULTURAL STUDY, ANTI BACTERIAL, ANITI OXIDANT ACTIVIY AND CHEMOTHERUPEUTIC IMPORTANCE OF MORCHELLA ESCULENTA (MOREL FUNGI)
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Summery 
One of the most interesting quote marks from a Bangali farmer which is very famous about the Morchella esculenta is “That the finding of Morchella esculenta is very much difficult from the finding of a Tiger Skin.” The present review was conceived with the aim to investigate medicinal and nutritional worth of Morchella esculenta. In Pakistan  species of Morchella esculenta locally known as ‘Guchhi’ and that is consider as an important non-timber forest product in Pakistan and grown in the temperate regions. Pakistan is the major Morchella producing country and alone produced 50 tons dried morels, all of which are exported. Wild edible morels are the important nutriceuticals and beneficial food in the world. In recent era some important natural product has been isolated and used as a medicines and drugs for different diseases like anti-cancerous, cardiovascular, hepatoprotective and anti-diabetic and also for the different activities like antioxidant, immunomodulatory properties, immunostimulatory activity, antibacterial, and anti-parasitic. There are some exopolysaccharide (EPS) which decrease the antioxidant capacity of that exopolysaccharide (EPS) in blood, spleen, liver, heart, and kidney. There is some high molecular weight galactomannan polysaccharide that exhibits immunostimulatory activity and a very fast action on the cancerous cell to destroy. The enzymes like Polyphenol oxidase, some polysaccharides like galactomannan etc. extracted from the Morchella esculenta have the maximum value at the optimum temperature below 600C and pH. 7.0 and used as in food industries to improve the quality of the food. The biological activities of the natural compounds help to discover that it could serve as selective agents for controlling pathogenic diseases. Upto some extant the extracts of Morchella esculenta exhibited bacterial activity against Xanthomonus sp and show best results of antioxidant activity.



INTRODUCTION
As the Morels or Mushrooms are very beneficial and nutritional foods as well as the source of nontoxic medicines. They are physiologically very important and very rich source of bioactive compounds (Kalyoncu et al, 2010). In old times, it has been used as a common medicine throughout the world (Nitha et al, 2010). It has a lot of important ingredients on dry basis like; carbohydrates 38%, fats 2%, fiber 17.6%, protein 32.7%, ash 9.7% (Wahid et al, 1988). In Pakistan species of Morchella esculenta locally known as ‘Guchhi’ and that is consider as an important mountainous forest product in Pakistan. It is found as in temperate regions as recorded 2500m to 3500 and a mycorrhiza relationship with the conifers trees and hard wood trees (Maryam et al, 2015). In Pakistan have mountainous ranges like the Hindukush, Karakorum, and Himalaya. The mountains are significant points for 70% of Pakistani flora, found in diverse ecological zone and habitats. The diverse climatic conditions and abiotic factors (salinity and value of pH) also effect the growth of that spores and it stops the germination. Understanding such circumstances, it is very better to improve the productivity of burns substances which are full of nutrients used in forest management for their production and cultivation should be predict their productive prospective. e.g. all the abiotic factors are controlled like temperature, weather conditions, soil pH by the prescribed burning  heat. The morels will be produced and their production will be improved if the temperature, moisture level and pH of the soil will be optimum (Wender 2006). Pakistan is the greatest Morchella growing country and alone produce 50 tons dried morels annually, all of which are exported (Negie, 2006). However commercial cultivation of true morels has not been successful in Pakistan till now.
As the vigorous developmental process first to describe the different growing stages of ascomata was grown in a controlled chamber (Masaphy et al, 2004). The edible mushroom Morchella esculenta growing form sclerotia provide the sufficient nutrients to the fruiting body that developed latter whose importance in its life cycle was demonstrated by (Ower et al, 1986). They found that fruiting bodies can be produced from sclerotia under controlled condition. The study of various growing and developmental stages of the Morchella esculenta life cycles the vegetative hyphae, sclerotia, primordial, and fruiting bodies (Wolk et al, 1990). To improve the behavior of these fungi we have to study and understand their ecological and physiological characteristics and make efforts to improve reliable harvesting of this non-timber forest resource (Kenney, 1996).
The flora of Northern Mountains is rich of a verity of medicinally potent genera (40 genera) of mushroom including Morchella esculenta (Sultana et al, 2007).Some morels are used as a medicine in the mountainous and hilly areas. The prepared medicines from this mushroom are reported to be used as pharmaceuticals and for health care (Prasad et al, 2002). A variety of morels which have medicinal value are used as a significant antioxidant activity (Jose et al, 2002; Ajith et al, 2002; Janardhanan, 2000; Lakshmi et al, 2004). The most important substance which are recently isolated and identified from the morel mushroom Morchella esculenta is polysaccharides which have significant immunomodulatory properties tested by immunomodulatory activity (Chen  et al, 2011). Cardiovascular, antibacterial (Jakopovich et al, 2013), anti-parasitic, hepatoprotective and anti- diabetic activities. (Oii, et al, 2000, Nitha et al, 2012). There are some exopolysaccharide (EPS) which decrease the antioxidant capacity of that EPS in spleen, liver, blood, heart, and kidney (Meng, 2010). The modern technology and some scientific methods are used to derive a number of important substances like polysaccharide and their derivatives from the fungal species and have to potent antitumor and immunomodulation properties (Xu et al, 2008). There is some high molecular weight galactomannan polysaccharide that exhibits immunostimulatory activity in Morchella esculenta (Duncan et al, 2002). The area which are affected by the forest fires are very suitable for their harvesting (Amaranthus 1994; Wurtz et al, 2005), because there are a lot of other species and a lot of nutrients are found as prolific abundance (Weber 1993). The Polyphenoloxidase enzymes extracted from the Morchella esculenta have the maximum value at the optimum temperature below 60c0 and pH 7.0 (Chen et al, 2006).
This review is about the culturing methodologies, medicinal value, therapeutic value, different enzymes uses in industries and their marketing and commerce of Morchella esculenta.



Review of literature
The composition of media and water potential effects the formation of the sclerotia in the two portion of the petri dish. The sclerotia grew towards the nutrient rich medium from the poor medium as the sclerotia was grown in the nutrient poor medium of the potato dextrose agar (PDA). The study of the nutrient suggests that the salts inhibit the production of the sclerotia while sugar (hexoses and hexitols) increased its growth (Amir et al, 1992).
The effects of temperature, time of fermentation and broth content on the growth of the mycelial was calculated in dry cell weight and extra cellular polysaccharides (EPS) ingredients produced by Morchella esculenta fungi. By using the response surface methodology the submerged fermentation were investigated. For solving the data multiple regressions analysis equation is used and also response surface counter plots. The maximum data of the polysaccharides is 2318.52µg/ml and mycelium biomass is 6.921mg/ml. The optimal batch fermentation condition was 4.71 days, 24.82  Co  temperature and 62.64 broth content ( Xu et al, 2004).
The sclerotial branches which are repeated during the growth were enlarged from the terminal hyphae horn. It was either primary homokaryotic or secondary hetrokaryotic hyphae (Volka and Leonard 1990).
Morels (Morchella spp., Pezizales) are grown in the extreme environment which is changeable including deforestation, soil dryness, heavy rains, pesticides application, etc (Seagul Masaphy 2011).
By using a standardized hygrometer it is noticed that Morchella esculenta Morels can be grow within the range of 0.11-0.92 water activity at different temperatures (Mulet et al, 2001).
The media that contained the sucrose and hexoses in large quantity enhances the growth of the mycelium in vitro growth of Morchella Elata. The fast and slow growth rate is totally depending on the medium which is provided. The 1:1 ratio of sucrose and mannose containing media had the rapid growth of the mycelial margins in potatodextrose media (PDA) culture while the media of the maltose and potatodextrose media had the limited growth of the mycelium and the colony of mycelial pigmentation is black (Richard S. Winder 2005).

Since from the fruiting body of Morchella esculenta isolated a non-protein amino acid ‟cis-3-amino-l-proline” (Hatanaka et al, 1969).
It had been found the same amino acid in growth medium of Morchella esculenta as well as in the mycelia which are to be cultured. Further confirmed that only a few species of Morchella contain this non-protein amino acid cis-3-amino-l-proline including Morchella esculenta and Morchella conica and Morchella crassips (Moriguchi et al, 1979).
There are 3 ϒ-glutamyltranspiptidase enzymes present in the extracts of the cultured mycelia and they are extracted by the different processes of hydrolysis and transpeptidation of various of ϒ- glutamyl compounds (Moriguchi et al, 1979).
Lipoxygenase enzymes extracted from Morchella esculenta used for the catalyses of the polyunsaturated fatty acid especially of linoleic acid. This enzyme contains a cis-1, 4-pentadiene moiety and had a variety of potential biological and neutriceutical uses for the bioconversion of lipid- rich by products into natural and pure flavors (Bisakowski et al, 2000).
Two polysaccharides ‟MEP-SP2” and ‟MEP-SP3” are identified and isolated from Morchella esculenta which was grown in liquid culture. The chemical composition of MEP-SP2 consists of monosaccharaides like mannose, glucose, arabinose and galactose and its molecular weight is 23 KDa. There is linkage in the main chains of MEP-SP2and α-pyranglycoside. While the composition of the MEP-SP3 (MW=44 kDa) mannose, fructose, xylose, glucose, galactose and arabinose (Wie et al, 2000).
The therapeutic effects of the Morels are very high as it directly interacts with mucosal immune system of the gastrointestinal tract. The higher molecular weight of the polysaccharides prevents lipopolysaccharides form the preoccupation (Duncan et al, 2002).
The high molecular weight Glactomanan polysaccharide are isolated from the fruiting body of  the Morchella esculenta which has a very high Immunostimulatory function. Its composition is 62.9% mannose, 20% galactose and smaller amounts of N-acetyle glucosamine, glucose and rhamnose for about 2% of the dry weight of the morel polysaccharides (Duncan et al, 2002).  
The significant importance of immunodilatory effects of polysaccharide attained from fermentation broth of Morchella conica, which had seen to be crucial for the treatment and prevention of several infectious infections and diseases (Su et al, 2013).
Different biochemical tests showed that the polysaccharides from Morchella esculenta exists a significant immune modulating activity, and the outcome may offer the basis for the prevalent use of polysaccharides in efficient foods or medicine (Chen et al, 2011).
The crudes of Morchella esculents which are extracted by 50% of ethanol have anti-inflammatory activity followed the submerged culture through the use of carrageenan which induced acute effect on the body function and formalin induced chronic inflammatory mockups. Their Verbal paperwork of 500 mg/Kg body weight of extract presented 66.6% and 64.2% inhibition of acute and chronic inflammation, correspondingly Nitha et al, (2005).
The antioxidant activity of the aqueous-ethanol extract of the cultured mycelium of Morchella esculenta through various antioxidant assays (hydroxyl, nitric oxide, 2, 2’-diphenyl-1picrylhydrazyl (DPPH), and 2, 2’-azino-bis (3-ethylbenzthiazoline-6-sulphonic acid) (ABTS+) radicals in a concentration-dependent method. This investigation had proposed the tonic use of Morchella esculenta mycelia as antioxidant Nitha et al, (2010).
Heleno et al, (2013) screened M. esculanta obtained from two different locations; Portugal and Siberia for the evolution of composition, antimicrobial and antioxidant properties and demonstrated that the species found in the Portugal had high scavenging, and reducing power while species of the Siberia had high peroxidation inhibition properties. Similarly both samples had shown demelanizing activity against four types of micromycetes which is higher in Siberian sample. Furthermore species of M. esculanta obtained from both locations had been shown high antibacterial activities than antibiotics.






CONCLUSION
The biological activities and the medicinal value of the natural compounds in this moral Morchella esculenta is very high and may help us to discover new antibiotic compounds that could serve as selective agent for controlling pathogenic diseases of both plant and animals. Its crude exhibited very good antibacterial and antioxidant activity. Moreover, it is predicted from the present work that morels found in Northern areas of Pakistan are very useful for medicinal point of view and very pathogenic. It required further research to isolates and purifies their bioactive compounds. This review study will lay foundations for the further exploration of the medicinal properties of Morchella esculenta.
The following results are concluded from the present review that Morchella esculenta has strong medicinal potential and has high biologically value. 
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