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ABSTRACT 

                 The present study was carried out to identify the antifungal properties of 

Triticum aestivum L. It is the freshly sprouted first leaves of the common wheat plant 

(Triticum aestivum L.). It is used as a food, drink, or dietary supplement. Wheatgrass 

is rich in iron, calcium, amino acids, magnesium, chlorophyll, and vitamins A, C, K, 

B, and E. Scientists believe that it is helpful in many health problems. In addition, it 

is used as antioxidants, antibacterial and anti-inflammatory agent. It is one of the 

best herbal remedies in healing and treating of many diseases. 

                         In this present study the antifungal properties of wheatgrass 

(Triticum aestivum L.) were used against the white spot disease caused by 

Phytophthora sp. in Murrya koenigii L. Spreng. Phenolic compounds were extracted 

from the wheatgrass by using soxhlet apparatus. Leaf disc culture is used to get pure 

culture of Phytophthora sp. in PDA culture medium and well diffusion method was 

used to find out the antifungal properties. The wheatgrass extract shows high 

antioxidant activity, so it can act as an antifungal agent. Fungicide is prepared with 

the wheatgrass extract and applied directly to M. koenigii affected with 

Phytophthora sp. Field application of fungicide shows positive results within 20 

days. So the phenolic extract of wheatgrass can be used as an effective fungicide in 

Murraya sp. 
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INTRODUCTION 

                    Poaceae is the large and nearly ubiquitous family of monocotyledonous 

flowering plants commonly known as grasses. It includes the cereal grasses bamboos 

and grasses of natural grassland and species cultivated in lawns and pasture. They 

commonly referred to as grasses with around 780 genera and around 12000 species. 

The poaceae is the fifth largest plant family following asteraceae, orchidaceae, 

fabaceae and rubiaceae. Poaceae are the world’s single most family which provide 

important source of food, so that they are important family of earths flora. They grow 

in all continents in desert to fresh water and all habitats. They are annual, biennial, 

or perennial plants that are usually herbaceous but may be woody in some genera. 

The nearly 800 genera of grasses fall into three distributional patterns. Nearly three 

quarters are confined to one of the seven basic centres of distribution; Africa, 

Australia, Eurasia north of Himalayas, South and South east Asia, North America, 

and tropical America. About one fifth of the genera encompass even broader 

distribution patterns throughout temperate and tropical regions of the world. 

                    Wheat is one of the oldest and most important of the cereal crops. Of 

the thousands of varieties known, the most important are common wheat (Triticum 

aestivum L.), used to make bread; durum wheat most importantly used for making 

pasta such as spaghetti and macaroni; and club wheat (T. compactum); a softer type, 

used for cake, crackers, cookies, pastries, and flours. Additionally, some wheat is 

used by industry for the production of starch paste, malt, dextrose, gluten, alcohol, 

and other products. 

                     Wheatgrass is the name of the young grass of a wheat plant. It is a thick, 

dry grass that looks like hay or straw but is bright green and it can be used as a food. 
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It’s regarded as a super potent health food with amazing benefits. It’s usually 

consumed as a fresh juice, but it also comes in powdered form. Fresh wheatgrass 

juice is considered to be a “living food.” While many farmers are cultivating 

wheatgrass for animal feed, and many peoples were started to purchase it and also 

cultivating for including in their diet. It gets harvested early in its development, 

typically 7 to 10 days after harvesting. It may look like the grass in our front yard, 

but the young shoots of the wheat plant are packed with nutrients that may provide 

important health benefits.  

                  Due to its high antioxidant content, wheatgrass may help to kill cancer 

cells. According to one test-tube study, wheatgrass extract decreased the spread of 

mouth cancer cells by 41% (Rucha Diwakar Gore et al. 2017). In another test-tube 

study, wheatgrass induced cell death and reduced the number of leukemia cells by 

65% within three days of treatment (Noorjahan Banu Alitheen et al. 2011). So 

research indicates that wheatgrass juice may also help to reduce cancer cells. And it 

is also known to lower cholesterol levels, which helps to lower the risk of heart attack 

(J Sethi et al. 2010). Wheatgrass has high levels of enzymes that aid in digestion by 

helping our body to break down food and absorb nutrients and there by helps in 

digestion. They have anti-inflammatory properties it may help to ease some of the 

symptoms of arthritis, such as stiffness, pain, and swelling (Satyavati Rana et al. 

2011). Wheatgrass may improve overall mental function and relieve anxiety. Its 

neuroprotective effects allow for better cognitive function and also used to treat 

Alzheimer’s disease (Jung-Hee Jang et al.2010.) Study found that wheatgrass juice 

decreased the risk of impaired bone marrow function, a common complication of 

chemotherapy. Many people have started adding wheatgrass juice to their diet as a 

quick and convenient way to boost weight loss. wheatgrass has been shown to 

improve blood sugar levels in rats with Type II diabetes (Garima Shakya et al. 2012). 
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The research found that wheatgrass can be used for treating antibiotic resistant 

infections or people who allergic to specific antibiotics. 

                      Practitioners of traditional medicine have used wheatgrass to reduce 

stomach pain and also for minor gastrointestinal problems, such as diarrhea or 

digestive problems. Wheatgrass has a high fibre content, and fibre helps to keep the 

gut healthy. Ping Wan et al. (2014) suggested that wheatgrass helps in the treatment 

of ulcerative colitis, an inflammatory condition that affects the large intestine. 

                      Wheatgrass is a source of potassium, dietary fibre, vitamin A, 

vitaminC, vitaminD, vitaminK, thiamin, riboflavin, niacin, vitaminB6, pantothenic 

acid, iron, zinc, copper, manganese, and selenium. It is also a good source of protein 

it contains 17 forms of amino acid which helps to boots our immune system. It is 

available fresh as produce, in tablets, frozen juice, and powder. Wheatgrass is also 

sold commercially as a spray, cream, gel, massage lotion and liquid herbal 

supplement. 

                  The curry tree, Murraya koenigii L. Spreng. or Bergera koenigii L. is a 

tropical to sub-tropical tree in the family Rutaceae and is native to Asia. India is the 

largest producer and consumer of curry leaf. The southern state of Tamil Nadu is 

one the major curry leaf producing area. The plant is also sometimes called sweet 

neem, though M. koenigii L. Spreng. is in a different family to neem. Curryleaves 

are the foliage of the curry tree (M. koenigii.) and its leaves are used for both 

medicinal and culinary applications. They’re highly aromatic and have a unique 

flavour.  

                    Curry leaves are rich in protective plant substances, such as alkaloids, 

glycosides, and phenolic compounds, that give this fragrant herb potent health 
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benefits. The tree is native to the Indian subcontinent. Commercial plantations have 

been established in India, and more recently Australia. The leaves are indispensable 

part of Indian cuisine and Indian traditional medicines. They are most widely used 

in southern and west coast Indian cooking. The leaves of M. koenigii. are also used 

as herb in Ayurvedic and Siddha medicine in which they are believed to possess anti-

disease properties. 

                    Compounds found in whole part of curry tree include cinnamaldehyde, 

and numerous carbazole alkaloids, including mahanimbine, girinimbine, and 

mahanine. The leaves are a rich source of carotenoids, beta-carotene, calcium, iron, 

vitamin A, vitamin B, vitamin C, and vitamin B2 apart from a its distinctive odour 

and pungent taste. 

                    It contains 108kcal energy; 63.8gm moisture; 18.7gm carbohydrate; 6.1 

gm protein; 6.4 gm dietary fibre; 1gm of total fat;4mg vitamin C; 2.3 mg of niacin; 

0.21mg of riboflavin; 830 mg calcium; 0.93mg iron; 0.1mg copper; 44mg of 

magnesium & 57mg phosphorus. 

                    The leaves have found its way in many holistic treatments like 

Ayurveda, Sidda, Unani, and traditional Chinese treatments. It is also used for 

treating diarrhea and gastro intestinal disorders etc. The extract from the curry leaves 

had active constituent which is antidiabetics in nature and hence are widely used for 

the treatment of diabetes. The paste from the dried grounded leaves also had anti-

helminthic, anti-fungal and anti- bacterial properties which are potent against 

infections and skin disorders.  

                    And they have played a significant role in oral hygiene. The tin twigs 

were used as a datum. In modern ayurvedic treatments the powder of leaves is being 
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used as a tooth powder for preserving good oral health. Curry leaves play a vital role 

in the field of weight loss. It is extensively used in the treatment of anaemia, 

indigestion, obesity, kidney problems, hair and skin problems. And women who 

suffer from calcium deficiency, osteoporosis etc. can find an ideal natural calcium 

supplement in curry leaves. Fresh juice of curry leaves, with lime juice and sugar, is 

an effective medicine in the treatment of morning sickness, nausea and vomiting due 

to indigestion (Sinha Parul et al. 2012). 

                    Curry leaf is susceptible to powdery mildew and curry leaf spot. In M. 

koenigii. small white spots are present in the upper surface of the leaves. It is a fungal 

disease caused by Phytophthora sp. In the early stages of disease, it is seen in some 

leaves. In severe case it fully affects the plant and reducing chlorophyll content and 

there by decrease the aroma and flavour of the curry leaves.  And also a few pests 

that may attack curry leaf plants, including scale, aphids, mealybugs, and citrus 

psyllid. Insects that are likely to attack our lemon and orange trees are also capable 

of infesting curry leaf plant since curry leaf plants belong to the citrus family. Insects 

and aphids both harm plants by sucking fluid from plants and also making a silvery 

appearance on the lower surface of the leaves. As the little bugs feed on foliage and 

sap, turn leaves yellow, wilt, and fall off. 
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REVIEW OF LITERATURE 

                    Phytochemical quantitative screening showed a good range of primary 

and secondary metabolites in Triticum aestivum L. (wheat grass). The plant was 

endowed with molecules such as vitamin, terpinoids, phenolics, lignin, tannin, 

flavanoids quinines, and other metabolites. So the plant shows antioxidant activity, 

antiinflammatory, antidiabetic and antimicrobial activity, the quantification of 

alkaloids and phenols indicates the quantum store of valuable secondary metabolites 

in wheatgrass (Suriyavanthana et al. 2016). 

                    A study was mainly designed to screen various solvent extract of the 

leaves of wheat grass to show the potent antioxidant activity in order to find possible 

sources for novel antioxidants in wheat grass plant by analysing flavonoids and 

phenol content. (Seyed hosen zendehbad et al.2014). The study conducted by 

Varalakshmi Durairajet et al. (2014) found that the aqueous extract of wheatgrass 

contains bioactive compound such as phenol, flavonoids and poly phenols content. 

The varying percentage of squalene, caryophyllene and amyrins compounds from 

gas chromatography and mass spectrometry analysis proved that the plant has an 

effective free radical scavenger activity. The phytochemical, nutritional and 

therapeutic potential on chronic diseases such as cancer, ulcer and haemolytic 

anaemia was done in wheatgrass juice (M. Chauhan 2014). The dried and fresh 

wheatgrass extract were dissolved in different solvents such as methanol, acetone, 

ethanol, and water and the results by conducting various experiments for secondary 

metabolites showed its presence (Megha et al. 2016).  

                    The phenolic content and flavonoid content were determined by using 

the solvent extraction of wheatgrass. From this study it was found that the 

wheatgrass is an immune booster and an antimicrobial agent. (Towkir Ahmed Ove 

et al. 2012).  
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                    The research on wheatgrass conducted by Neethu S Kumar (2016) 

proved that the plant is an herbal drug and it can be used for the treatment of anaemia, 

eczema, kidney swelling and common cold.  

                    Polyphenol extract was taken from Phyllanthus emblica by Soxhlet 

extraction method using solvents like ethanol, methanol and acetone. (AS Periasamy 

Manikandan et al. 2019.). Phenolic compounds were determined by taking the 

extract from soxhlet apparatus of medicinal plants using different solvents such as 

methanol, ethanol, acetone and their mixtures (Agnieszka Arceusz et al. 2013). By 

using the method of Agnieszka, Phenolic compound extract was taken from 

Vernonia cinerea using 80% ethanol as solvent (Oluwaseun R Alara, 2018). A 

methodology was used to get extract of phenolic compounds from licorice root by 

using 80% ethanol as solvent (80:20) for about 6 hours (Karami et al. 2015).  

                    From the above review, the quantitative and qualitative analysis were 

carried out by using the extract from soxhlet apparatus extraction and 

chromatography method in wheat grass (P S Sutar Kapashikar et al. 2018).   

                    The comparative study on antioxidant activity of coloured wheat grains 

and its phenolic compounds shows that the antioxidant activity is more in Phenolic 

extract (Qin liu et al,2010). The solvent extract of Lantana camera L. shows 

antifungal properties against some pathogenic fungal strains (Modasir Fayaz et al. 

2017). 

                     Wheatgrass is the most commonly used herb in India. This plant is 

believed to have many nutritional values; it has been shown that the plant has anti-

inflammatory, antioxidant, anti-carcinogenic, immune-modulatory, laxative, 

astringent, diuretic, antibacterial and anti-ageing properties. Wheatgrass extracts 

being natural medicine can be extremely valuable for treating various sicknesses 
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from minor scratches and blazes to genuine infections (Dr. Amit Kumar Dutta and 

Dr. Wasim Raja, 2016). 

                      The chlorophyll content of 10 different medicinal plants such as 

Melothira maderaspatana, Clitoria ternate, Boerhavia diffusa, Pongamia pinnata, 

P. pierre, Aegle marmelos, A. correa, Phyllanthus fraternus, Mimosa pudica, 

Pinsonia grandis and Acalypha indica are estimated by using acetone (Rajalekshmi 

K $N Banu 2014).  

                         The qualitative difference of chlorophyll a (Chl.a) and chlorophyll b 

(Chl.b) content between young and adult leaves of ten plant species such as Mango 

(Magnifera indica), Hibiscus (Hibiscus rosa-sinensis), Gavua (Psidium guajava), 

Almond (Prunus dulcis), Bryophyllum (Bryophyllum pinnatum), Sapodilla 

(Manikara zapota), Neem (Azadiracta indica), Ashoka (Polyalthia longifolia), Ficus 

(Ficus benjamina) and Datura (Datura stramonium) showed that the adult leaves 

showed higher chlorophyll content in comparison to young leaves. This has been 

proved that the age of leaves was an important factor for chlorophyll content. 

(Pramod N et al. 2015). From this, we can understand that the adult wheat grass 

contains more chlorophyll content. 

                           Phytochemical and pharmacological screening of wheatgrass juice 

shows that the plant can be used as an immunomodulator, antidiabetic agent and 

anastrigent (Shirude Anup Asokh, 2011). P. Tirgar and B. Desai in 2011 detected 

the presence of iron chelator in wheat grass. 

                           The effect of wheatgrass length on antioxidant activity and total 

phenolic content in wheatgrass was studied by Yusuf et al. 2020. Nutritional quality 

and antioxidant activity of wheatgrass was discovered by proteome profiling, DPPH 
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and FRAP assay. Total of 297 proteins were identified by nano-LC-MSE in all stages 

of wheatgrass (Santosh B. Parit et al. 2008).  

                    The wheatgrass extract shows antifungal activity on Asperigillus niger, 

Asperigillus flavus, Trichorma viride (S.G. Vishnu Prasanna et al. 2016). The 

anthocyanin content, antioxidant potential and antimicrobial activity of black, purple 

and blue coloured wheat flour and wheatgrass juice helps to fight against common 

human pathogens (Natasha Sharma et al. 2020). 

                    Study on quantitative profiling of total phenolic content (TPC) and 

antioxidant activity (AOA) in seeds, sprouts, and grasses of corn (Zea mays L.), 

wheat (Triticum aestivum L.), and barley (Hordeum vulgare L.) showed that the 

grasses between 10 and 13 days has highest TPCs and AOA. The AOA in sprouts 

and grasses were a fifth and two-thirds of ascorbic acid (AA) standard, so these are 

natural antioxidants. (Anuj Niroula et al. 2019)  

                    Wiwat Wangcharoen and Suthaya Phimphilai (2016) studied the 

chemical properties of processed wheatgrass drinks and the results explains that the 

processed wheatgrass drinks contain less chlorophyll contents and more antioxidant 

potential. But the consumption of the drink was very low due to its taste.  

                    The study conducted to evaluate the phytochemical profile of green 

grasses including barley and wheat with special reference to antioxidant properties 

and the result indicates that the antioxidant activity and free radical scavenging 

activity of barley grass is higher than wheatgrass (Aiza Qamar et al. 2018).  

                    HPLC analysis revealed the presence of major bioactive compounds 

such as rutin, chlorogenic acid, tocopherol, chlorogenic acid, and gallic acid in T. 

aestivum L. grass and it can be used as an antimicrobial agent for pathogenic bacteria 

including Salmonella typhi, Staphylococcus aureus and Vibrio cholerae. These 
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findings confirm that T. aestivum. grass containing medicinally important bioactive 

compounds and it may have significant potential to be used in traditional medicine 

system for the treatment of various diseases caused by pathogenic microorganisms 

(Anand Rajoria et al. 2005). The study conducted to evaluate the therapeutic 

potential of wheatgrass in the treatment and prevention of chronic and acute diseases 

such as gout, osteoarthritis, thalasemia, skin disease such as eczema, ache, disease 

related to digestive system, blood and circulatory system, reproductive system, 

respiratory system, tooth and gum, migraine (Keshari Roshan et al. 2016). 

                    The study on effect of wheatgrass juice in supportive care of terminally 

ill cancer patients showed that it is an alternative of blood transfusion and also its 

use by cancer patients get better results (S Day et al. 2006). And Gil Bar-Sela et al.  

in 2007 find out the effect wheatgrass in improving the haematological toxicity 

related to chemotherapy in breast cancer patients. 

                      The effect of photoperiod durations (16 h light:8 h dark vs 22 h light:2 

h dark) and different doses of Murashige and Skoog medium on the yield and 

antioxidant characteristics of wheatgrass from hard, medium-hard and soft wheat 

varieties were analysed. An increase in total phenolic content (TPC) and ferric 

reducing antioxidant power (FRAP) of wheatgrass in different strengths of MS 

media under normal photoperiod was observed (Amardeep Singh Virdi et al. 2021). 

                     A preliminary screening showed that the curry leaf extracts from 

different locations exhibits significant anticarcinogenic effects inhibiting the growth 

of breast cancer cell line (MDA-MB-231) and maximum inhibition of MDA-MB-

231 cell was observed in the curry leaf extract from Kelantan. Based on these results, 

the Malaysian curry leaf collected from the North (Kelantan) might be potential 
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source of potent natural antioxidant and beneficial chemo preventive agents. (Ali 

Ghasemzadeh et al. 2014.) 

                    Phytophthora diseases are among the most important diseases in sub-

Saharan Africa which result in severe socio-economic consequences. Roots and 

tubers crops are important staples and foreign exchange earner crops in Ghana which 

are significantly challenged by the incidence and severity of Phytophthora diseases. 

To ensure food availability, safe ecosystem and protection of the environment, 

innovative and sound management practices are needed to destroy the different 

Phytophthora diseases on crops, more specifically with cocoa and taro as case 

studies. (Benedicta Nsiah Frimpong et al.2021)  

                    The study conducted by Sheji et al. in 2019 find the sequence analysis 

and the secondary structure of RNA of Phytophthora and it revealed that black 

pepper isolate of Phytophthora shares characteristics of both P. capsici and 

P.tropicalis whereas coconut and cardamom isolates matched that of P. palmivora 

and P. meadii. 

                      Numerous pesticides, herbicides and chemical fertilizers are being 

applied by the farmers to deal with the plant disease but leave very disastrous and 

undesirable after effects on ecosystem as non-degradable molecules. Botanical 

agents can be utilized as an eco-friendly and effective alternative against chemical 

as they are of natural origin. In this context, two synthetic fungicides namely 

Manzate and Nystanin in three different concentrations namely 500ppm, 1000 ppm 

and 1500 ppm were evaluated against Sclerotium rolfsii, Alternaria alternata, 

Fusarium monilifrome, Rhizoctonia solani and Aspergillus niger in vitro to compare 

them with ethanolic botanical extracts of spices (clove, cinnamon, thyme) and weeds 

(parthenium and calotropis) at 5%, 10%, 15%, 20% and 25%. The Results revealed 
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that the botanical extract of clove extracts showed maximum inhibition (100%), 

followed by reduced inhibition in cinnamon, thyme on Parthenium and Calotropis 

treated plates. Hence the herbal products can be applied as a potent, eco-friendly and 

economical substitute to chemical pesticides. (Jyoti Singh et al. 2019).  

                      Carbazole alkaloids which are abundantly present in the leaves, fruits, 

roots and bark of the M. Koengii L. Spreng. So the plant shows antidiabetic, 

anticancer, antibacterial, anti-nociceptive and antioxidant activities. Besides these 

activities, the plant is described to have a wide array of therapeutic activities. (Prasan 

R Bhandari, 2012) 

                        M. koenigii  belongs to the Rutaceae family, which is commonly used 

as a medicinally important herb of Indian origin in the Ayurvedic system of 

medicine. Previous reports have demonstrated that the leaves, roots, and bark of this 

plant are rich sources of carbazole alkaloids, which produce potent biological 

activities and pharmacological effects. Rengasamy Balakrishnan et al.in 2020, 

studied the Medicinal Profile, Phytochemistry, and Pharmacological Activities of 

Murraya koenigii L. Spreng. and its Primary Bioactive Compounds. This research 

also focused on the molecular basis of such activities in various cellular and animal 

models to validate the efficacy of M. koenigii and its derivatives as potent therapeutic 

agents.  

                        The study conducted by Nivetha et al. 2019. shows that the Murraya 

koenigii L. Spreng. contains phytochemicals such as saponins, proteins, steroids, 

tannin, carbohydrates, alkaloids, flavonoids and glycoside. It has antimicrobial, 

antifungal, antidiarrheal, anticancer, antidiabetics and anti-inflammation property. It 

also has the skin improving effect.  
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                        According to in vitro and in vivo models, the leading constituents of 

curry leaves play a crucial role in diabetic and anticancer management by regulating 

various molecular pathways, including Bcl-2, Bax, NF-κB, and TNFα. So the study 

conducted by D T Abysinghe et al. in 2021 explained the phytoconstituents, their 

structures, biological activities, and pharmacological actions with clinical studies of 

curry leaves.  

                        The study conducted to review the ethnobotanical properties, 

pharmacognostic, phytochemical and pharmacological properties of M. koenigii. 

plant showed that the various parts of this plant are widely used by different tribal 

communities. The leaves of plant are use as tonic, stomachic, carminative, internally 

in dysentery, vomiting. It is also used as an anti-helminthic, analgesic, anti-

inflammatory agents. (Harish K Handral and Anup Pandith, 2012). 

                      Medicinal plants have been used in traditional healthcare system 

throughout human history and are considered as a source of healthy human life. 

Different parts of the plants like roots, leaves, stem, bark, fruits and seeds have been 

used in combating infection and strengthening the immune system. M. koenigii. is a 

potential medicinal plant highly valued for its characteristic aroma and bioactive 

compounds. The leaves and roots in different forms have great therapeutic potential 

and it is used for the treatment of night blindness, dysentery, diarrhoea, vomiting, 

bites of poisonous animals, bruises and eruption. Leaves are often used in curries for 

flavouring and seasoning due to their aromatic nature. 

                     Phytocompounds like koenimbine, koenine, mahanimbine, 

murrayazolidine, murrayazoline, murrayacine, girinimbine, mukoeic acid, etc. have 

also been isolated and characterized from the curry leaves plant. These bioactive 

compounds possess antioxidant, antimicrobial, anthelmintic, analgesic, anti-



17 
 

inflammatory, antidiarrheal, hepatoprotective and antitumor properties. So the 

isolated compounds can be used for the development of viable drugs for the 

treatment of varieties of ailments. (Dheeraj K.Gahlawat et al. 2014) 
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AIMS AND OBJECTIVES 

 

AIM  

        Find out the effect of phenolic extract of wheatgrass (Triticum aestivum L.) 

against the Phtophthora sp. in Murraya koenigii L. Spreng. 

 

OBJECTIVES  

• Cultivation of wheatgrass in appropriate field. 

• To collect 13 days old wheatgrass (Triticum aestivum L.). 

• To identify Phytophthora sp. affected Murraya koenigii L. Spreng. (with the 

help of microscope). 

• Soxhlet extraction of phenolic compounds from wheatgrass (Triticum 

aestivum L.). 

• Testing of the antifungal activity of phenolic extract. 

• Preparation of fungicide using phenolic extract of wheatgrass. 

• Application of fungicide directly to the infected Murraya koenigii L. Spreng. 
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MATERIALS AND METHODS 

Cultivation of Triticum aestivum L. 

Kingdom: Plantae 

Clade: Tracheophytes 

Clade: Angiosperms 

Clade: Monocots 

Clade: Commelinids 

Order: Poales 

Family: Poaceae 

Subfamily: Pooideae 

Genus: Triticum 

Species: Triticum aestivum L. 

                 Wheat grains are allowed to soak in water for about 30 minutes, after the 

water is drained and allowed to dry overnight in a cotton cloth. The wheat grains 

were sawn in soil and allow to grow the seeds.  Grains were evenly distributed in the 

soil as much possible.  
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Collection of wheat grass  

               The 13th day grass of T. aestivum was collected and washed thoroughly in 

water in order to remove the soil and other dirt from the grass and chopped in to 

small pieces with the help of knife.  It was dried in shade and the dried grasses are 

powdered with mechanical grinder and stored in air tight containers for studies. 

Extraction of plant material 

            Wheat grass Powder was subjected to Soxhlet extraction by using 80% 

ethanol (300ml) for about 6 hours. The extract obtained by this method are 

evaporated to dryness for removing the solvents and kept in a container for further 

study (Karami et al. 2015). 

Preparation of fungicide 

               The extract obtained from Soxhlet extraction of wheat grass were dissolved 

in solvent (distilled water). Using this solvent stock solution prepared at the 

concentration of 1g /100ml. 

Fungal culture preparation  

                Potato dextrose agar (PDA) is used for the cultivation of fungi.  

 

 Principle of potato dextrose agar (PDA) 

                  Potato dextrose agar (PDA) is composed of dehydrated potato infusion 

and dextrose that encourage luxuriant fungal growth. Agar added as a solidifying 

agent. Dextrose as carbohydrate source. Specified amount of sterile tartaric acid 

(10%) to lower the PH of this medium to 3.5 +/-0.1 inhibiting bacterial growth. 

Chloramphenicol acts as selective agent to inhibit overgrowth of competing 



21 
 

microorganism from mixed specimen, while permitting the selective isolation of 

fungi. Care should be taken not reheat the acidified medium, heating in the acidic 

medium will hydrolyse the agar which can render the agar unable to solidify. 

Composition of potato dextrose agar  

              Potato infusion :20g  

              Dextrose           :2g  

               Agar                 :2g 

               Distilled water :100ml  

Procedure  

                To prepare potato infusion, boil 20g slices peeled potatoes in 100ml 

distilled water for 30 minutes. Filter through cheese cloth saving effluent which is 

the potato infusion. Mix with dextrose (2g), agar (2g) and distilled water and boil to 

dissolve.  

               The medium is autoclaved for 15 minutes at 120degree. Adjust the pH 6. 

Dispense 20-25 ml portion into sterile 15/100 mm petri dishes. 

Isolating fungus from leaves and leaf disc culture   

                Cut small sections of 5×3 mm square size from margin of infected lesions. 

After that place the pieces of leaves into surface sterilant solution make sure that the 

whole surface was immersed in it. After,15 - 30 seconds the sections are taken out 

aseptically. Then the sections are washed in sterile water blotted dry as clean sterile 

paper towels and placed on nutrient medium. 
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                   Inoculate 3-5 bits of leaf disc per petridishes and the petridishes are 

placed in plastic tray and also place four cottons with alcohol in each corner of the 

tray. Incubate at 250 degree celsius for 3-5 days After 5 days the leaf disc culture is 

sub cultured to produce pure culture in potato dextrose agar medium. 

Fungal culture  

                 Phytophthora sp. which causing white spot disease in curry leaves are 

isolated and used to test the antifungal effect of wheat grass extract using different 

solvents (distilled water, chloroform and acetone) by well diffusion method. 

Antifungal activity of wheat grass extract  

               Antifungal activity is accessed by agar well diffusion method (Dubey R C 

et al,2002). Steps involved in the screening are, 

1. 8 sterile petriplates are maintained. 

2.Prepare agar medium (20g potato infusion,2g dextrose,2g agar dissolved in 100ml 

distilled water.) and sterilize the medium in autoclave. 

3.Pour the agar medium to the petriplates with thickness of 0.5 cm, allow it to 

solidify. 

4.Prepare the well using well cutter in 0.6 cm diameter. 

5.Swab the fungal culture on the agar plate. 

6.Pour the extract (separately dissolved in water, chloroform and acetone solution) 

to the well. 

7.Incubate the extract filled with petriplates for 3-5 days  

8.Observe the inhibition. 
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Application of fungicide directly on Murraya koenigii L. Spreng. 

affected with white spot disease 

The wheatgrass extract dissolved in water with a concentration of 1g/100ml and it is 

applied on curry leaf plant affected with white spot disease once in day for 20 days.  

 DPPH free radical scavenging activity          

            The DPPH FREE radical scavenging activity was determined by the method 

of shimba (1992).0.1Mm DPPH (2,2-diphenyl-1-picrylhydrazil) was prepared by 

methanol solution.0.5g of sample was homogenized using 5ml of methanol and 

centrifuged the contents. The supernatant was collected, different aliquots (0.5and 

1ml) were prepared and final volume was made up to 1ml using methanol. To this 

mixture added 2 ml of 0.1mM DPPH solution (control)and the reaction mixture was 

measured at 517nm against methanol as blank. The assay was carried out in 

triplicates. Lesser values of absorbance of the reaction mixture indicate higher free 

radical scavenging activity. The capability to scavenge the DPPH radical was 

calculated using formula 

 Antioxidant activity = (Abs control -Abs sample) × 100   

                                                Abs control 

 Abs control = absorbance control, Abs sample = absorbance sample  
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Estimation of chlorophyll  

          weighed 1g of finely chopped leaf sample and ground the tissue into fine pulp 

with the addition of 20ml of 80% acetone. Centifuge it at 5000 rpm for 5 minutes. 

transfer the supernatant to 100ml volumetric flask. Ground the residue with 20 ml 

of 80% acetone. Centrifuged and transferred the supernatant to the same volumetric 

flask. Repeat the procedure until the residue is colourless washed the mortar and 

pestle thoroughly with 80% acetone and collect the washings and centrifuged. 

Makeup the volume to 100ml using 80% acetone. Read the absorbance of solution 

at 645 and 663nm. 

 Chlorophyll a (mg/g tissue) = 12.7(A 663)-2.69(A645)    × V 

                                                                1000                     × W 

Chlorophyll b (mg/g tissue) = 22.9(A645)-4.68(A663)       × V 

                                                               1000                       × W 

                                                                                                                                    

A645 = Absorbance; A663 = Absorbance at 663 

 

 

 

 

 

 

 



25 
 

RESULTS AND DISCUSSION 

 

Table :1 and 2 shows the chlorophyll content in normal, affected and treated plant.  

          Chlorophyll a       Chlorophyll b 

 Normal plant              1.43             0.34 

Affected plant              0.513             0.544 

                                                        Table 1 

Plant A (mg/g tissue) 

Day  Chlorophyll a Chlorophyll b 

5th day  0.346 0.288 

 10th day  1.282 0.752 

              15th day  1.344 1.044 

Table 2 

                   In the present study the antifungal properties of wheatgrass (Triticum 

aestivum L.) Were used against white spot disease caused by Phytophthora sp. In 

Murraya koenigii L. Normal Murraya koenigii L. Spreng. plant with 1.43 Mg/g 

chlorophyll a and 0.34 chlorophyll b. In phytophthora sp. affected Murraya plant the 

chlorophyll ais reduced to 0.513 and chlorophyll b is reduced to 0.544. After the 

application of extracted fungicide (concentration; 1g/100ml) the chlorophyll a and 

chlorophyll b are gradually increased to 1.344 Mg/g and 1.044 Mg/g respectively. 

The antioxidant activity of wheatgrass powder and wheatgrass extract were 

estimated by DPPH method, which shows that the wheatgrass extract has highest 

antioxidant activity. 
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Potato Dextrose agar culture  

         Using Phytophthora sp. infected leaves of M. koenigii leaf disc culture is done 

in potato dextrose agar medium for 3-5 days, through sub culturing pure culture is 

obtained. 

                                                  

                 

    Leaf disc culture of   Phytophthora                         subculture 
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Antifungal activity of wheat extract against Phytophthora   

        The antifungal activity of wheat grass extract in chloroform solvent shows 

high antifungal activity. 

 

 

             

                        Control                                        Solvent (chloroform 0.1ml) 

   

 

 

 

 

 

 



28 
 

Application of fungicide in curry leaves  

          The fungicide with a concentration of 1g /100ml (fig;1.1A, 1.2A, 1.3A) is 

applied directly to the plant in which maximum results at 20th day against white 

spot disease in M. koenigii. 

                

Before application (1.1A)                               10th day (1.2A)                                               

                                                                                

                                                 20th day (1.3A) 
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Chlorophyll content in Murrya koenigii L. Spreng. 
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Wheatgrass extract  

Total of 4.89g of phenolic extract of wheatgrass (T. aestivum) was obtained by 

soxhlet extraction method. 

 DPPH   Radical scavenging activity of wheat grass  

                 The graph showing antioxidant activity of wheat grass extract and wheat 

grass powder, in which wheat grass extract have high antioxidant activity.  
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DISCUSSION 

                Wheatgrass refers to the seedling of common wheat plant Triticum 

aestivum L. it has been collected for the preparation of effective fungicide especially 

for the treatment of Phytophtora sp. in Murraya koenigii L. Spreng. 

                  In this present study the antifungal properties had been identified through 

well diffusion method. It takes place through the culturing of affected leaf. The 

antifungal properties of the extract are tested through well diffusion method.  

                 The antifungal activity is very high in wheatgrass extract. It is tested 

through analysis of chlorophyll content in normal plant, affected plant and treated 

plant. In normal plant, the concentration of chlorophyll a is 1.43Mg/g and 

chlorophyll b is 0.34 Mg/g. In affected plant the concentration of chlorophyll a is 

0.513 Mg/g and chlorophyll bis 0.544 Mg/g. But in treated plant the concentration 

of chlorophyll a is 1.344 Mg/g and chlorophyll b is 1.044 Mg/g. 

                   The result reveals that the fungus Phytophthora directly affect the 

chlorophyll synthesis and photosynthetic rate of M. koenigii. Phytophthora is an 

endoparasite that affect the cellular metabolism through the spreading of their 

mycelium in the intercellular spaces of mesophyll cells and the absorption of water 

and nutrients. That also affect the flavour and aroma of M. koenigii.  

                      The application of fungicide controlled the vigorous growth of 

Phytophthora sp. fungus and promotes the activities of Murraya koenigii L.Spreng. 

The concentration of 1g/100ml is more effective than other concentrations, that is 

because the concentration of phenolic compound is very effective for the regulation 

of fungal growth. The present study clearly reveals that the phenolic compounds 
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from the higher plants are very effective for the treatment of fungal infections in 

Murraya koenigii L. Spreng. 
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Phytophthora sp. infected Murrya koenigii L. Spreng. Infected plant 

 

                       

                      Infected leaf                                         leaf under microscope 

                      

Phytophthora sp.  infected leaf 

                                     

                                                      Pure culture 
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SUMMARY AND CONCLUSION 

                  Wheat is a grass widely cultivated for its seed, a cereal grain that is a 

worldwide staple food. Wheat is the main cereal crop in India. The total area under 

the crop is about 29.8 million hectares in the country.    

                  The present study focuses on the antifungal properties of wheatgrass  

(Triticum aestivum L.). The phenolic extract of wheatgrass is used for the treatment 

of phytophthora sp. infection in  Murrya koenigii L.Spreng .Through well diffusion 

method the antifungal properties of the extract is determined . wheatgrass  extract 

have high antioxidant activity than wheatgrass powder. And also the wheatgrass  

extract contains high phenolic content. 

                  The extracted fungicide is applied once in a day  for 20 day on the 

Phytophthora sp. affected Murraya koenigii L.Spreng. The antifungal activity of 

wheatgrass extract is tested through the analysis of  chlorophyll content in affected 

Murraya koenigii L. Spreng. The affected plant with  0.513Mg/g of chlorophyll a 

and 0.544Mg/g of chlorophyll b. But after treating with extracted fungicide the 

concentration of chlorophyll a chlorophyll b  is increased to 1.344 Mg/g and 1.044 

Mg/g  respectively .  

              Plants are used for the treatment of various diseases due to the 

phytochemical compounds  present in it.Our study reveals that wheatgrass contains 

phytochemical just like higher plants. So the phenolic extract of wheatgrass has 

antifungal activities. Screening of antifungal studies reveals that  whaetgrass 

(Triticum aestivum L.) shows maximum activity against Phytophthora sp. on its  

chloroform extract . So it can be used as a fungicide in agriculture . 



35 
 

          The present study is justified and claimed the uses of leaves in the traditional 

system of medicine to treat various infectious disease caused by the microbes. 

However, further studies are needed to better evaluate the potential effectiveness of 

the crude extracts as the antifungal agents. The present results will form the basis for 

selection of plant species for further investigation in the potential discovery of new 

natural bioactive compounds. 

 

 

 

 

 

 

 

 

 

 

 

 

 



36 
 

REFERENCE 

1. Anand Rajoria, Archana Mehta, Pradeepa Mahta, Laxmi Ahirwal and Sruthi 

Shukla (2005). Phytochemical analysis and estimation of bioactive compounds 

from Triticum aestivum L. Pak J Pharm Sci .Page no:2221-2225. 

2. Anuj Niroula,Sagar Khatria, Dinesh Khadkaa and Rashika Timilsina (2019). 

Total phenolic contents and antioxidant activity profile of selected cereal 

sprouts and grasses, international journal of food properties, page no: 427–437. 

3. Agnieszk Arceusz, Marek Wesolowski, Pawel Konieczynski (2013). A 

method for extraction and determination of phenolic compounds from 

medicinal plants natural product communication, page no 1821-1839. 

4. A.S. Periasamy Manikandan, S. Akila, K. (2019). Production of Polyphenol 

from Phyllanthus Emblica using Soxhlet Extraction Process,International 

Journal of Recent Technology and Engineering (IJRTE) page no: 5010 - 5012. 

5. Aiza Qamar, Farhan Saeed, Muhammad Tahir-Nadeem, Abdullah Ijaz 

Hussain, Bushra Niaz, Azmat Ullah Khan (2018). Exploring the 

phytochemical profile of green grasses with special reference to antioxidant 

properties,International journal of food property. Pages :2566-2577 . 

6. Ali Ghasemzadeh,  Hawa Z. E. Jaafar,  Asmah Rahmat, and Thiyagu 

Devarajan (2014). Evaluation of Bioactive Compounds, Pharmaceutical 

Quality, and Anticancer Activity of Curry Leaf (Murraya koenigii L.Spreng.) 

Evid Based Complement Alternat Med. Page no : 1-7. 

7. Amardeep Singh Virdi, Narpinder Singh,corresponding author Kirat 

Khushwinder Bains, and Amritpal Kaur (2021). Effect of photoperiod and 

growth media on yield and antioxidant properties of wheatgrass juice of Indian 

wheat varieties, J Food Sci Technol.  Page no 3019 -3029. 



37 
 

8. Appian Subramoniam , Velikkakathu V Asha, Sadasivan Ajikumaran Nair, 

Sreejith P Sasidharan, Parameswaran K Sureshkumar, Krishnan Nair 

Rajendran, Devarajan Karunagaran, Krishnan Ramalingam (2012). 

Chlorophyll revisited: anti-inflammatory activities of chlorophyll a and 

inhibition of expression of TNF-α gene by the same, Inflammation,page 

no:959-966. 

9. Ashok SA. (2011). Phytochemical and pharmacological screening of 

wheatgrass juice (Triticum aestivum L.), Int J Pharm Sci Rev Res page no:159-

64. 

10. Badakhshan Mahdi-Pour, Subramanion L Jothy, Lachimanan Yoga Latha, 

Yeng Chen, Sreenivasan Sasidharan (2012). Antioxidant ctivity of metanolic 

extract of Lantana camera  Asian Pac J Trop Biomed page no:960-965.  

11. Bar-Sela G, Tsailic M, Fried G, Goldberg H (2007). Wheat Grass Juice may 

improve Hematological Toxicity Related to Chemotherapy in Breast Cancer 

Patients: A Pilot Study; Nutrition and Cancer, page no: 43-48. 

12. Benedicta Nsiah Frimpong, Samuel Oteng Ampadu, Allen Oppong, Isaac 

Nunoo and Lydia Brobbey (2021). Phytophthora Diseases Prevalence, Its 

Effects and Controls in Ghana. Agro economic risk of Phytophthora and an 

effective biocontrol approch. Page no :1 -16. 

13. C. Sheji, S. G.. renu, S. Balaji and M. Anandaraj (2009) Indian Phytopath. 

Page no : 155-162. 

14. Chingakham Basanti Devi, Kiran Bains and Harpreet Kaur (2019). Effect of 

drying procedures on nutritional composition, bioactive compounds and 

antioxidant activity of wheatgrass (Triticum aestivum L.), J Food Sci Technol. 

Page no: 491–496. 

15. Dubey R. C., Maheswari D. K. (2002). Practical microbiology first edition. S. 

Chand $ company Ltd page no :226-374. 



38 
 

16. Dr. Amit Kumar Dutta and 2Dr. Wasim Raja (2016). Wheat grass – A perfect 

food and its anti-microbial properties from the different solvent extract 

Volume 5, page no: 1818-1828. 

17. Devmalkar V. S., Murumkar C. V., Salunkhe S. M. and Chavan S. J. (2014). 

J. Nat. Prod. Plant Resource, page no :56-61. 

18. Dheeraj K. Gahlawat, Savita Jakhar and Pushpa Dahiya (2014) Murraya 

koenigii L. Spreng: an ethnobotanical, phytochemical and pharmacological 

review, Journal of pharmacognosy and phytochemistry, page no: 109-119. 

19. D. T. Abeysinghe, D. D. D. H. Alwis, K. A. H. Kumara, U. G. Chandrika, 

(2021). "Nutritive Importance and Therapeutics Uses of Three Different 

Varieties (Murraya koenigii, Micromelum minutum, and Clausena indica) of 

Curry Leaves: An Updated Review", Evidence-Based Complementary and 

Alternative Medicine, vol. Article, pages 23. 

20. E Ben-Arye, E Goldin, D Wengrower, A Stamper, R Kohn, E Berry (2002). 

Wheatgrass juice in the treatment of active distal ulcerative colitis: a 

randomized double-blind placebo-controlled trial, Scand J Gastroenterol, page 

no:444-449. 

21. Garima Shakya, Alladi Charanraj Goud, S.Pajaniradje, Rukkumani 

Rajagopalan (2012). Protective role of wheatgrass on oxidative stress in 

streptozotocin induced type 2 diabetic rats, International Journal of Pharmacy 

and Pharmaceutical Sciences, page no:415-423. 

22. Gordana Rusak, Drasenka   komes, Sasa Likic, Dunja Horzic, Maja kovac 

(2008), Phenolic content and antioxidative capacity of green and white tea 

extract, food chemistry page no:852-858. 

23. GV Satyavati, AK Gupta, N Tendon (1987). Medicinal Plants of India, Vol-2, 

Indian council of medical research, page no: 289- 299. 



39 
 

24. Harish k handral1, Anup pandith and Shruthi S.D. (2012). A review on 

Murraya koenigii L. Spreng. multipotential medicinal plant, Asian Journal of 

Pharmaceutical and Clinical Research Vol 5 page no 5-14. 

25. Halliwell, B. (1996). Antioxidants in human health and disease. Annual review 

of nutrition, page no: 33-50. 

26. Jamil R., Nor Natashah Nasir, Hafizah Ramli, Isha R. and Nur Aminatulmimi 

Ismail (2016). Extraction of essential oil from Murraya koenigii L. Spreng. 

leaves: potential study for application as natural-based insect repellent, ARPN 

Journal of Engineering and Applied Sciences, page no :2248-2251. 

27. Jyothi Singh, S.K. Bhatnagar, and Akash Tomar (2019). Study on fungal effect 

of plant extract on plant pathogenic fungi and the economy of extract 

preparation and efficiency in comparison to synthetic or chemical fungicide, 

Journal of applied and natural science page no: 333-337. 

28. Jitendra Mittal, Manshu Jain,Ritu Gilhotra, Ravindra Pal Singh Jain M, 

Gilhotra R, Singh RP, (2017). Curry leaf (Murraya Koenigii L. Spreng.): a 

spice with medicinal property. MOJ Biol Med, page no :236–256. 

29. JT Xie, WT Chang, C Z Wang, SR Mehendale, J Li, R Ambihaipahar (2006). 

Curry leaf Murraya koenigii L. Spreng. reduces blood cholesterol and glucose 

levels in ob/ob mice. The American Journal of Chinese Medicine; page 

no:279-284. 

30. Jung-Hee Jang, Chang yul Kim, Sun Ha Lim,Chae Ha Yang (2010). 

Neuroprotective Effects of Triticum aestivum L. against beta-Amyloid-

induced Cell Death and Memory Impairments, Phytotherapy Research page 

no:76-84. 

31. J Sethi 1, M Yadav, K Dahiya, S Sood, V Singh, S B Bhattacharya (2010). 

Antioxidant effect of Triticum aestivium L. (wheat grass) in high-fat diet-



40 
 

induced oxidative stress in rabbits, Methods Find Exp Clin Pharmacol, page 

no:233-235. 

32. Jung-Hee Jang 1, Chang-Yul Kim, Sun Ha Lim, Chae Ha Yang, Kyung-Sik 

Song, Hyung Soo Han, Hyeong-Kyu Lee, Jongwon Lee (2010), 

Neuroprotective effects of Triticum aestivum L. against beta-amyloid-induced 

cell death and memory impairments. Page no 78-84. 

33. Karami, Zohreh, Emam-Djomesh, Zahra; Mirze, Habib Allah Khomeiri, 

Morteza, Mahooonak, Alireza Sadeghi, Aydani, Emad (2015). optimisation of 

microwave assisted extraction and soxhlet extraction of phenolic compound 

from licorice root, Journal of food and science technology. page no: 3242 – 

3253. 

34. Kulkarni SD, Tilak JC, Acharya R, Rajurkar NS, Devasagayam TPA, Reddy 

AVR (2006). Evaluation of the antioxidant activity of wheatgrass (Triticum 

aestivum L.) as a function of growth under different conditions. Phytother Res 

page no :218-227. 

35. Lee, W. Y., KI, E. H., Jalil, A. M. M., &amp; Amin, I. (2007). Antioxidant 

capacity and phenolic content of selected commercially available Cruciferous 

vegetables. Malaysian Journal of Nutrition, page no: 71-80. 

36. Megha Murali, Archa Raj, Akhil S. A, Liji R. S, Sruthy S. Kumar, Anju M. 

Nair, Sruthy S. Kumar (2016). Preliminary phytochemical analysis wheatgrass 

leaf extract. Int. J. Pharm. Sci. Rev. Res., Article No. 56, Pages: 307-312. 

37. M haskar KS, Blatter E, Caius JF. Kirtikar and Basu’s (2000). Illustrated 

Indian Medicinal Plants, Indian Medical Science Series, page no :86-96. 

38. Meyerowitz.S (2014). Nutrition in grass: wheatgrass, Nature’s finest, page no: 

19 – 26. 



41 
 

39.  M. Suriyavanthana, Roopavathi, Vinuvijan (2016). Phytochemical 

characterisation of Triticum aestivum L.(wheat grass), journal of 

pharnmacognosy and phytochemistry, page no:283-286. 

40. M.Chauhan (2014). A pilot study on wheat grass juice for its phytochemical, 

nutritional and therapeutic potential on chronic diseases.  International Journal 

of Chemical Studies page no: 27-34. 

41. Mudasir Fayaz, Musadiq Hussain Bhat, Mufida Fayaz, Amit Kumar and 

Ashok Kumar Jain (2017) Antifungal Activity of Lantana camara L. Leaf 

Extracts in different solvents against some pathogenic fungal strains, 

pharmacologia, Page No.: 105-112. 

42. Moon JK, Shibamoto T.J (2009). Agric Food Chem. Antioxidant assays for 

plant and food components. Page no :1655- 1666. 

43. Marja P Ka¨Hko¨Nen, Anu I Hopia, Heikki J Vuorela,Jussi-Pekka Rauha, 

Kalevi Pihlaja, Tytti S Kujala. Antioxidant (2009). Activity of Plant Extracts 

Containing Phenolic Compounds. J Agric Food Chem. Page no 3954-3962. 

44. Nandita Kamat, Diana Pearline, and Padma Thiagarajan (2015) Murraya 

koenigii L. (Curry Leaf): A Traditional Indian Plant Research Journal of 

Pharmaceutical, Biological and Chemical. Page No.691- 697. 

45. Natasha Sharma, Vandita Tiwari, Shreya Vats, Anita Kumari, Venkatesh 

Chunduri, Satveer Kaur, Payal Kapoor, and Monika Garg (2020). Evaluation 

of Anthocyanin Content, Antioxidant Potential and Antimicrobial Activity of 

Black, Purple and Blue Coloured Wheat Flour and Wheat-Grass Juice against 

Common Human Pathogens. Page no: 1-24. 

46. Nivetha K, Sunmathi D, Madu Bharathi C, Karthika R and Kandasamy Arun 

Ghadhi (2019). Pharmacological properties of Murraya koenigii – A review, 

Journal of emerging technologies and innovative research. Page no: 346-349. 



42 
 

47. Noorjahan Banu Alitheen, Chuah Li Oon, Yeap Swee Keong, Tan Kee Chuan, 

Ho Ket Li, Ho Wan Yong (2011). Cytotoxic effects of commercial wheatgrass 

and fiber towards human acute promyelocytic leukemia cells Pak J Pharm Sci, 

page no:243-250. 

48. Oluwaseun R Alara, Nour H Abdurahman, and Chinonsol Ukaegbu (2018). 

Soxhlet extraction of phenolic compounds from Vernonia cinerea leaves and 

its antioxidant activity, journal of applied research on medical and aromatic 

plants, page no: 12-17. 

49. Padalia S, Drabu S, Raheja I, Gupta A, Dhamija M. (2010). Multitude potential 

of wheatgrass juice (green blood): An overview, Chron Young Sci page no:23-

28. 

50. Pramod N Kamble, Sanjay P. Giri, Ranjeet S Mane and Anupreet Tiwana 

(2015). Estimation of chlorophyll in young leaves of some selected plants, 

Universal Journal of Environmental Research and Technology, page no:306-

310. 

51. Parichat Budrat and Artiwan Shotipurk (2008). Extraction of phenolic 

compounds from bitter melon, journal-science, page no:123-130. 

52. Ping Wan, Hao Chen, Yuan Guo, and Ai-Ping Bai (2014). Advances in 

treatment of ulcerative colitis with herbs, World J Gastroenterol, page 

no:14099–14104. 

53. Prasan R Bhandari (2012). Curry leaf (Murraya koenigii L.) or Cure leaf: 

Review of its curative properties, J. Med Nutraceut, Page: 92-97. 

54. Prakash, D., Suri, S., Upadhyay, G., &amp; Singh, B. N. (2007). Total phenol, 

antioxidant and free radical scavenging activities of some medicinal plants, 

International Journal of Food Sciences and Nutrition, page no: 18-28. 

55. Prajapati ND, Purohit SS, Sharma AK, Kumar T. A (2003). Book of Medicinal 

plants, 1st edition, Agrobios India, page no: 861. 



43 
 

56. Prior RL, Wu X, Schaich K.J (2005). Standardized methods for the 

determination of antioxidant capacity and phenolics in food and dietary 

supplements. Agri Food Chem. Page no :4290 -4302. 

57.  P. S. Sutar Kapashikar, T. R. Gawali, S. R. Koli, A. S. Khot, S. P. Dehankar, 

Dr. P.D. Patil (2018). Phenolic content in Triticum aestivum: A review, IJNTR, 

page no :1-2. 

58. Qin Liu, Yang Qiu (2010). Rust beta, Agric Food Che. Page no: 25-58. 

59. Rajalakshmi. K and N. Banu (2016). Extraction and estimation of chlorophyll 

from medicinal plants, International Journal of Science and Research (IJSR) 

page no: 209- 212. 

60. Rajesh Mujoriya and Ramesh Babu Bodla (2011). A study on wheatgrass and 

its nutritional value, Food Science and Quality Management, page no:1 – 8. 

61. Rengasamy Balakrishnan,Dhanraj Vijayraja, Song-Hee Jo, Palanivel Ganesan, 

In Su-Kim,1, and Dong-Kug Choi (2020). Medicinal Profile, Phytochemistry, 

and Pharmacological Activities of Murraya koenigii L. and Its Primary 

Bioactive Compounds. Antioxidants (Basel), page no: 101- 105. 

62. R.M. Gade and R. S. (2019). Strategies for management of Phytophthora 

diseases in citrus in India. Application and effectiveness in plant diseases 

management, page no: 435-445. 

63. R. E. Bradshaw, S. E. Bellgard, A. Black, B. R. Burns, M. L. Gerth, R. L. 

Mcdougal, P. M. Scott, N. W. Waipara, B. S. Weir, N. M. Williams, R. C. 

Winkworth, T. Ashcroft, E. L. Bradley, P. P. Dijkwel, Y. Guo, R. F. Lacey, C. 

H. Mesarich, P. Panda, I. J. Horner (2019). Plant Pathogen Phytophthora 

agathidicida: research progress, cultural perspectives and knowledge gaps in 

the control and management of kauri dieback in New Zealand. Plant pathology, 

page no :3-6. 



44 
 

64. Roshan K, Rathore KS, Bharkatiya M, Goel PK, Naruka PS, Saurabh SS 

(2016). Therapeutic potential of Triticum aestivum L. (Wheat grass or green 

blood therapy) in the treatment and prevention of chronic and acute diseases: 

An overview. Pharm Tutor page no:19-27. 

65. Rucha Diwakar Gore, Sangeeta Jayant Palaskar, and Anirudha Ratnadeep 

Bartake (2017). Wheatgrass: Green Blood can Help to Fight Cancer, J Clin 

Diagn Res, page no 40–42. 

66. Santosh B. Parit, Vishal V. Dawkar, Rahul S. Tanpure, Sandeep R. Pai, and 

Ashok D. Chougale (2018). Nutritional Quality and Antioxidant Activity of 

Wheatgrass (Triticum aestivum L.) Unwrap by proteome profiling and DPPH 

and FRAP assays Journal of Food Science, page no:2127-2139. 

67. Saroj kothari anand k. Jain, swaroop c. Mehta and shrinivas d. Tonpay (2011), 

Acta Poloniae Pharmaceutica ñ Drug Research, page no: 291-294. 

68. Satyavati Rana, Jaspreet Kaur Kamboj, and Vandana Gandhi (2011). Living 

life the natural way-Wheatgrass and health, Functional Foods in Health and 

Disease, page no .444-456. 

69. Sen S and Chakraborty R. (2017). Revival, modernization and integration of 

Indian traditional herbal medicine in clinical practice: Importance, challenges 

and future, J Tradit Complement Med, page no:234-44. 

70. Seyed Hossein Zendehbad, Mohammad Javad Mehran, Sudhakar Malla 

(2014). Flavanoids and phenolic content in wheat grass plant, Asian journal of 

pharmaceutical and clinical research,Page no 184-187. 

71. Singh N, Verma P, Pandey BR. (2012) Therapeutic potential of organic 

Triticum aestivum L. (Wheat Grass) in prevention and treatment of chronic 

diseases: An overview, Int J Pharm Sci Drug Res, page no:10-14. 



45 
 

72. Sinha Parul, Akhtar Javed, Batra Neha, Jain Honey, Bhardwaj Anuj (2012). 

Curry Leaves – A Medicinal Herb, Asian Journal of Pharmaceutical Research, 

page no :51-53. 

73. Sunil D. Kulkarni1, Jai. C. Tilak, R. Acharya, Nilima S. Rajurkar1, T. P. A. 

Devasagayam and A. V. R. Reddy (2016). phytotherapy research phytother. 

Res.  Page no:218–227. 

74. Suman singha, p.k. omreb and sandhya madan mohancindian (2014). 

Curryleaves (Murraya koenigii L. Spreng.) - a mircale plant, J.Sci.Res, page 

no: 46-52. 

75. S.G. Vishnu Prasanna, R. Gayathri, Vishnu Priya (2016). Anti-Fungal Activity 

of Wheat Grass Extract, Int. J. Pharm. Sci. Rev. Res, Pages: 237-239. 

76. Shirude Anup Asokh (2011) Phytochemical and Pharmacological Screening 

of Wheat Grass Juice (Triticum Aestivum L.). International Journal of 

Pharmaceutical Sciences Review and Research, page no:159-164.  

77. Susan J. Assinder, (2004) Applied Mycology and Biotechnology. 

78. S.Dey, R Sarkar, P Ghosh, R Khatun, K Ghorai, R Choudhari, R Ahmad, P 

Gupta, S Mukopadhya, A Mucopadhya (2019). Effect of Wheat grass Juice in 

supportive care of terminally ill cancer patients- A tertiary cancer centre 

Experience from India, Journal of Clinical Oncology, page no: 8634. 

79. Tirgar1 PR, Thumber BL, Desai TR (2011). Isolation, Characterization and 

Biological Evaluation of Iron Chelator from Triticum Aestivum L. (Wheat 

Grass), International Journal of Pharma and Bio Sciences, page no:288-296. 

80. Towkir Ahmed Ove, Anwara Akter Khatum, Said Bin Salifullah and Maruf 

Ahmed (2021). Effectiveness of solvent extraction on phytochemicals and 

antioxidant activities from fresh and dried wheatgrass, Europian journal of 

nutrition food safety, page no :1-10. 



46 
 

81. Varalakshmi Duraraj, Mudddasarul Hoda, Garima Shaya Sankar Panjaniradje 

Preedia Babu, Rukkumani Rajagopalan, (2014). Phytochemical screening and 

analysis of antioxidant properties of aqueous extract of wheatgrass, Asian 

pacific journal of tropical medicine, page no;398-404. 

82. Vandana Jain, Munira Momin, Kirti Laddha (2012) Murraya Koenigii L. 

Spreng.: An Updated Review, International Journal of Ayurvedic and herbal 

medicine page no:607:627. 

83. Veera Raghavulu Bitra, Deepthi Rapaka, Nalini Mathala, Annapurna Akula 

(2014). Effect of wheat grass powder on aluminum induced Alzheimer's 

disease in Wistar rats, Asian Pac J Trop Med, page no:278-281. 

84. Wiwat Wangcharoen and Suthaya Phimphilai (2016). Chlorophytyll and total 

phenolic contents, antioxidant activities and consumer acceptance test of 

processed grass drinks, J Food Sci Technol, page no: 4135–4140. 

85. Wei Zheng, Shiow Y Wang. (2001). Antioxidant Activity and Phenolic 

Compounds in Selected Herbs, Journal of Agricultural and Food Chemistry, 

page no :5165-5170.                                                                                                                                                                                                                 

86. Yusuf and Atli (2020). The effect of wheatgrass length on antioxidant and total 

phenolic content in wheatgrass (Triticum sp.), Turkish journal of agriculture 

and forestry, page no :271-277. 

 

 

 


