[image: IJPIR-final logo.jpg][image: ] International Journal of Research in Pharmacology & Pharmacotherapeutics

ISSN Print:    2278-2648     IJRPP |Vol.9 | Issue 1 | Jan - Mar - 2020
ISSN Online: 2278-2656             Journal Home page: www.ijrpp.com	

 Research article                                                                                                     Open Access

[bookmark: _Hlk36465887][bookmark: _GoBack]Preliminary Phytochemical Screening and Quantitative Analysis of Citrus maxima (Brum.) Leaves Extract
Biswash Sapkota*, Chandra Prakash K, Varsha Jain
Sri Adichunchanagiri College of Pharmacy, Adichunchanagiri University -571448, Karnataka, India
*Corresponding author: Biswash Sapkota
Email: merobiswash8@gamil.com

ABSTRACT
Citrus maxima (Brum.), an Indian medicinal plant belongs to the family Rutacea. The present study has been designed to screen the phytochemicals presence in the leaves of Citrus maxima leaves extract. Freshly collected Citrus maxima leaves were dried; powdered and undergoes successive extraction with ethanol and water using Soxhlet Extractor. The extracts were subjected for qualitative phytochemical studies, followed by quantitative evaluation of total phenol, total flavonoid, total tannin and terpenoids using the standard references. Phytochemical study prevails the presence of phenols, flavonoids, tannins, terpenoids and alkaloids in both the extracts. While, amino acids, carbohydrates, saponin, glycosides, protein, gum and mucilage and anthraquinone were absents on both the extract. The total phenolic, flavonoid and tannin content were expressed as µg GAE/mg ±SD, µg QE/ mg ±SD, µg QE/ mg ±SD respectively. The quantitative analysis showed that the total phenol, flavonoid, tannin and terpenoids content was found to be highest in ethanolic extract than in aqueous extract. The present study supports the use of this plant in folk medicine for various purposes however proper clinical studies need to be carried out.
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Introduction
The use of herbal drugs for treatment is increasing rapidly. They are the alternative medicine to clinical therapy. Their utilization is often based on long-term clinical experience. The uses of plants for their medicinal properties have large history, but the scientific studies on their pharmacology and toxicity began to receive attention recently [1].
Various medicinal properties of plant are due to the presence of secondary metabolites. The secondary metabolites work as defences against animals, parasites, bacteria’s and viruses so plant relay on these chemicals for their survival. These secondary metabolites constitute the medicinal value of a plant, which produces a definite physiological action on human body [2].
Citrus maxima (Brum.) has been extensively used by people for treatments of various ailments [3]. It belongs to family Rutaceae, grown widely in tropical and subtropical climates of Southeast Asia, Taiwan, China, India, Philippines and Nepal [4]. It has been recommended in traditional herbal medicines as antidiabetic, antimicrobial, anti-inflammatory, larvicidal, hepatoprotective, anticancer, antiulcer and antiplatelet. It can cure fever, gout, arthritis, kidney disorders and ulcer also [8].  
The bark and root of C. maxima contain β-sitosterol, acridone alkaloid. Essential oil from the leaves and unripe fruits contain limonin, nerolol, nerolyl acetate and geraniol. Like other Citrus plants pomelo is rich in Vitamin C. It has been used in indigenous system of medicine as sedative, convulsive cough and haemorrhagic diseases. It is said to poses appetizing, cardiac stimulant and antitoxic property. Its fruits also contain high number of polyphenolic compounds like hesperidin, naringin, caffeic acid, P-coumaric acid, ferulic acid and vanillic acid [6].

Materials and Methods
Plant material and Extraction
Leaves of C. maxima (Brum.) were collected locally from B.G Nagara, Mandya District. The plant was authenticated by the Botanist at Head of Central for Herbal Gardens in Institute of Transdisciplinary Health Sciences and Technology, Bengaluru, India. The herbarium specimen was preserved in Department of Pharmacology, Sri Adichunchanagiri College of Pharmacy, Bengaluru India for future references.  The parts were collected, dried and reduced to coarse powder. Successive extraction in Soxhlet extractor of powdered leaves was done with pure ethanol and water as solvent [6]. The extract obtained was dried in rotatory evaporator and kept in refrigerator for further use.
Phytochemicals Screening
Qualitative phytochemical analysis of C. maxima (Brum.) ethanolic and aqueous extract were carried out as follows using standard procedure [7, 8].
Alkaloids
Mayer’s Test
Few ml of sample extract was mixed with 2 drops of Mayer’s reagents.  White creamy precipitates confirm the presence of alkaloid.
Wagner’s Test
Few ml of sample extract mixed with few drops of Wagner’s reagents. Appearance of reddish-brown precipitates confirm the presence of alkaloids.
Dragendroff Test
Few drops of Dragendroff reagent was mixed with sample extract. Appearance of reddish-brown precipitates shows the presence of alkaloids. 
Amino Acids
Ninhydrin method was followed for amino acid determination. 
Ninhydrin test
Few ml of sample mixed with few drops of ninhydrin solution. Appearance of purple colour shows the presence of amino acids. 
Carbohydrates
Molish’s Test
Plant sample (2ml) with 2 drop alpha naphthol and few drops of concentrated H2SO4. Appearance of violet ring shows the presence of Carbohydrates Test.
Benedict’s Test
Plant extract (0.5ml) mixed with 0.5ml Benedict’s reagent. Characteristics coloured precipitates.     
Saponification test
Alcoholic KOH (0.5N) with few drops plant extract and a drop of phenolphthalein mixture was heated in water bath for 2 hours. Formation of soap shows the validity of saponification test. 
Glycosides test
Plant extract (50mg) mixed with concentrated HCl on water bath for 2 hours and filtered.
Borntrager’s test
Filtered (2ml) mixed with 3 ml CHCl3 and 10% ammonia solution and appearance of pink colour shows the presence of glycosides.
Legal’s test
Extract (50mg) with few drops’ pyridine, sodium nitroprusside and 10% NaOH was added and appearance of pink colour shows the presence of Glycosides. 
Phenolics test
Ferric chloride test
Plant extract (50mg) added with 5ml distilled water and 5% FeCl3. Appearance of dark green colour shows the presence of phenolics. 
Gelatin test
Plant extract (50mg) added with 5 ml distilled water, 2 ml of 1% solution of Gelatin and 10% NaCl solution. Appearance of white colour precipitates shows the presence of phenolics. Lead Acetate test: Plant extract (50mg) in distilled water added to 3 ml of 10% lead acetate. A bulky white precipitate appears which shows the presence of phenolics. 
Flavonoids test
Aqueous solution of extract was mixed with 10% Al(OH)3. Appearance of yellow fluorescence shows the presence of flavonoids.
Protein test
Protein test was done by Biuret test. 2ml distilled water filtrate added to 1 ml of 2% copper sulphate solution, 1ml of ethanol and excess KOH pellets. Appearance of pink colour shows the presence of protein.   
Saponin test
The extract (50 mg) is diluted with distilled water and made up to 20 ml. The suspension is shaken in a graduated cylinder for 15 minutes. A two centimeter layer of foam indicates the presence of saponin. 
Gum and Mucilage
Plant extract (100mg) added to 10 ml distilled water and 2ml absolute alcohol with constant stirring. White or cloudy precipitates appears.
Terpenoids
Plant extract (0.2g) added to 2 ml of chloroform and concentrated H2SO4 was carefully added to form a layer. Appearance of reddish-brown colour shows the presence of terpenoids. 
Anthraquinone test
Few drops of extracts mixed to 2 ml of 5% KOH. Appearance of pink colour shows the presence of Anthraquinone test.
Tannin test
Plant extract (5ml) mixed with 1ml of 1N K2Cr2O7. Appearance of dark green colour shows the presence of tannin. 
Quantitative Phytochemical Screening
Total Phenol Content Determination
Folin Ciocalteu (FC) method was followed for determination of Total Phenol Content (TPC). FC reagents (2N) 1ml was added to 1 ml of plants extract (1mg/ml) followed by the addition of 5 ml distilled water. After 5 minutes of incubation, 1 ml of 10% Na2CO3 was added and incubated for one hour in the dark at room temperature. The absorbance was measured at 725 nm using UV spectrophotometer. Each assay was performed in triplicates. TPC was expressed as μg of Gallic acid equivalent per mg (GAE/mg) of plants extract [9].
Total Flavonoid Content
Aluminium chloride method was used for determining Total Flavonoid Content (TFC). Plant extract (1mg/ml) 1ml was added with 4 ml of distilled water and 0.3 ml of 5% sodium nitrite solution which was allowed to remain for 5 minutes. Then, 0.3 ml of 10% of aluminium chloride was added followed by addition of 2 ml of 1 M sodium hydroxide. The absorbance was taken at 510 nm using UV-visible spectrophotometer. Each   assay was performed in triplicates. TFC was expressed as μg of quercetin equivalent per mg (QE/mg) of the plants extract [9].
Total Tannin Content Determination
The tannins were determined by slightly modified FC method. Briefly, 1 ml of sample extract was added with 7.5 ml of distilled water and added 0.5 ml of FC reagent, 1 ml of 35% sodium carbonate solution. The absorbance was measured at 725 nm. Gallic acid dilutions (50, 100, 200, 300, 400 and 500 μg/ml) were used as standard solutions. The results of tannins were expressed in terms of Gallic acid in μg /ml of extract [10].
Total Terpenoids Determination
The result of tannins content was Dried plant extract 100mg (wi) was taken and soaked in 9ml of ethanol for 24 hours. The extract after filtration, was extracted with 10ml of petroleum ether using separating funnel. The ether extract was separated in pre-weighed glass vials and waited for its complete drying (wf). Ether was evaporated and the yield (%) of total terpenoids contents was measured by the formula [11].


Results and Discussion
Qualitative Phytochemical Screening
The presence or absences of phytochemicals were confirmed by observing color intensity. Phytochemical screening of ethanolic and aqueous extracts of plants showed presence of Alkaloid, Phenolics, Flavonoids, Tannins and Terpenoids while Carbohydrates, Tyrosine, Amino acid, Glycoside, Protein, Saponin, Gum and Mucilage, Anthraquinone were absent. This study is similar to the study of Agnesjenitha et al and Barrion et al which showed the presence of phytochemicals like Tannin, Flavonoids, Phenols, Alkaloids in fruits extract [12, 13].  The details of the phytochemical screening are shown in Table 1. 


[bookmark: _Toc5975768]Table 1: Phytochemicals Presence
	Sl. No. 
	Test
	Procedure
	Inferences

	
	
	
	Ethanolic Extract
	Aqueous Extract

	1.
	Alkaloids
	Mayer’s Test
	+
	+

	
	
	Wagner’s Test
	+
	+

	
	
	Dragendroff Test
	+
	+

	2.
	Amino acids
	Ninhydrin Test
	-
	-

	3.
	Carbohydrates
	Reducing Sugar
	-
	-

	
	
	Benedict’s Test
	-
	-

	4.
	Saponin
	Foam Test
	-
	-

	5
	Glycosides
	Borntrager’s test
	-
	-

	
	
	Legal’s test
	-
	-

	6
	Phenolics
	Ferric chloride Test
	-
	-

	
	
	Lead acetate Test
	+
	+

	7
	Flavonoids
	Aluminium hydroxide test
	+
	+

	8
	Protein
	Biuret test
	-
	-

	10
	Gum and Mucilage
	Gum and Mucilage
	-
	-

	11
	Terpenoids
	Salkowski test
	+
	+

	12
	Anthraquinone
	Anthraquinone test
	-
	-

	13
	Tannin
	Tannin Test
	+
	+


 (+) represents presence of phytochemical and (-) represents absence of phytochemicals.


Quantitative Phytochemical Analysis
Total Phenolic Content
Total phenolic content was quantified for plant extracts by FC method using Gallic acid as standard. Results were expressed as μg Gallic acid equivalent per mg of extracts. Among the extracts, ethanolic (123.22±4.98 μg GAE/mg of extract) showed maximum and aqueous (59.01±3.35 μg GAE/mg of extract) showed the minimum phenolic content. This study is similar to the study of Fidrianny et al which showed the total phenol content of ethanolic cortex extract of pomelo was found to be 13.7g GAE/ 100g [14]. The phenolic content of each extracts is given in Table 2. All determinations were carried out in triplicates and the values were expressed as mean±SD. 
[bookmark: _Toc5975769]
Table 2: Total Phenolic Content Expressed as μg GAE/mg Extract Weight
	S. N
	Solvents
	Total Phenolic Content (μg GAE/mg±SD)

	1.
	Ethanolic
	123.22±4.98

	2.
	Aqueous
	59.10±3.35




Total Flavonoid Content
[bookmark: _Hlk535400898]Total flavonoid content was quantified for plant extract by AlCl3 colorimetric method using Quercetin as standard. Results were expressed as μg Quercetin equivalent per mg of extract. Among the extracts ethanolic extract (182.05±0.0057 μg QE/mg of extract) showed maximum and aqueous extract (68.55±0.003 μg QE/mg of extract) showed minimum flavonoid content. Various flavonoids in the peels and pulp of Chinease Pummelos were identified and support our flavonoid content in C. maxima extract [15].  The flavonoid content of each plant sample is given in Table 3. All determinations were carried out in triplicates and the values were expressed as mean±SD.


Table 3:  Total Flavonoid Content Determination
	[bookmark: _Toc5317184]Sl. No.
	Solvents
	Total Flavonoid Content (μg QE/mg±SD)

	1
	Ethanolic
	182.05±0.0057

	2
	Aqueous
	68.55±0.003


           

Total Tannin Content Determination
Total tannin content was quantified for plant extract by modified FC method using Gallic acid as standard. Results were expressed as μg Gallic acid equivalent per mg of extract. Among the extracts ethanolic (480.605±0.0498 μg QE/mg of extract) showed maximum and aqueous (119.368±0.0017 μg QE/mg of extract) showed minimum tannin content. The Tannin content of each plant sample is given in Table 4. All determinations were carried out in triplicates and the values are expressed as mean±SD.
[bookmark: _Toc5975771]

Table 4: Total Tannin Content Expressed as μg QE/mg Extract Weight
	Sl. No.
	Solvents
	Total Tannin Content (μg QE/mg±SD)

	1
	Ethanolic
	480.605±0.0498

	2
	Aqueous
	119.36868.55±0.0017




Total Terpenoids Yield
Extraction yield value of leaves in different solvents were calculated. It shows that the highest yield value in ethanolic extract (32 %) and aqueous extract possess the least yield value (7.4%). The total Phenol, Flavonoids, Tannin and Terpenoids yield is shown is the Figure 1 With their respective unit.



Figure 1: Quantitative Phytochemical Analysis


Conclusion
The phytochemical screening revealed the presence of Flavonoid, Phenols, Alkaloids, Tannin, Terpenoids. Thus, this study concluded that C. maxima showed significant phytoconstituents which contribute to the discovery of potent novel lead compounds
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