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ABSTRACT

Plants have served human beings as a natural source for treatments and therapies from ancient times, amongst
them medicinal herbs have gain attention because of its wide use and less side effects. In the recent years plant
research has increased throughout the world and a huge amount of evidences have been collected to show immense
potential of medicinal plants used in various traditional systems, thus in the present investigation the phytochemical
analysis of Cissus quadrangularis was carried out as these plants have been proved to be one of the important
medicine for treatment of bone fractures. The phytochemical analysis was carried out for the different parts of the
plant extracted with methanol and ethanol solvents. The qualitative analysis showed that alkaloids were mainly seen
in most of the samples except methanolic extract of stem and fruit. Tannins, proteins, carbohydrate and phenol were
present in all the 4 samples extracted by both methanol and ethanol. Flavonoids were seen only in leaf samples
where as cardiac glycosides were seen only in stem samples extracted with methanol. Saponins were mainly present
in the samples extracted from methanolic solvent. The qualitative analysis carried out for the determination of
phenols, carbohydrates, tannins, alkaloids and proteins. Tannins were seen mainly in leaf samples of both the
extracts, ethanol extract of the fruit shown the maximum amount of phenol and proteins. The leaf samples extracted
by the solvents possessed contained high carbohydrate content. The presence of high amount of phytochemical
compounds suggest that the Cissus quadrangularis plant has higher medicinal value and can be extensively studied
to extract the natural compounds which are beneficial to human beings and that could be commercialized for higher
production than using synthetic drugs with side effects.
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INTRODUCTION

Medicinal plants and herbs have been proved to fbgreat importance to the health of the individuatsd
communities. In recent years, many scientific itigagions of traditional herbal remedies for seVeéiaeases have
been carried out and this has lead in the developmk alternative drug and therapeutic strategiiiace the
consumption of medicinal plants is increasings iinteresting to use these plants as a suppleméood taking into
account that these plants can present a signifaraount of trace elements [1, 2, 3, 4] and othénients.

Cissus quadrangularis is one such plant which is been studied for its iniedl properties like its useful in bone
fractures [5, 6, 7], obesity [8] and neuropharmagilal effects [9]

Cissus quadrangularis is the most common species, belonging to the fardibaceae, commonly known as
“Hadjod". It is an ancient medicinal plant nativethe hotter parts of India and Ceylon. It is daide also present
in some parts of Srilanka, Malaya, Java and West&f10]. In Ayurveda, the plant has been documeror its
medicinal uses in gout, syphilis, venereal disgagiss, leucorrhoea [11]. The Phytochemical stsidiéCissus
qguadrangularis using different solvent extracts revealed that phent contains a high amount of ascorbic acid,
carotene, phytosterol substances, and calcium Hr#],there are a very chemical compounds fliitosterol,s-
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amyrin, andd-amyrone [13] which are of great importance. AlltbBse components have potentially different
metabolic and physiological effects.

The other properties from the extract @issus quadrangularis have beerinvestigated such as the antibacterial
activity [14], antioxidant activity [15, 16], antzer activity[16], analgesic and anti-inflammatofd/7, 18, 19]
antiosteoporotic [15], proteolytic [20,21], mutagéic and genotoxic activity [22] which makes tHanp a natural
source of chemical compounds with medicinal vaha¢ tan be used as a drug to cure diseases andgradiplant
with greater commercial value.

MATERIALSAND METHODS

Sample Collection:

Fresh & healthy plant parts @issus quadrangularis like stem, leaf, flower, fruit & root were collext in a separate
sterile polythene bags from the area in and ardAnagyyavaram, Madanapalli (tq), Chittor (dist), AmdHPradesh.
Collected plant parts were examined and identifigth the help of regional floras. Specimens werehier
confirmed with reference to Herbarium sheets abtglan the department of Botany, Tumkur Universifymkur,
Karnataka, India.

Preparation of Solvent Extracts

The cleaned, healthy plant materials are cut isntall sections and dried under shade for threeuoweeks. The
dried material was ground into fine powder in aectic grinder. Powder so obtained was stored Bicdators
setup and used for extraction. Extraction was edrout using 1gm of each sample coarsely powdelaat p
material with 25 ml of solvent and kept for 48 fwish slight shaking. Here, ethanol and methanol (BRjrade)
was used for extraction. The extraction was daneoom temperature. All the extracts were filtetbtbugh
Whatmann No.1 paper to get filtrate as extractsvaek dried to concentrate the samples. The resjphveer was
weighed and was re dissolved in the respectiveestdvto get a final concentration 1mg/ml. The paweas stored
in airtight containers under refrigeration conditio

PHYTOCHEMICAL ANALYSIS

QUALITATIVE ANALYSIS

Following standard protocols were used for qualiatnalysis of samples to check for the presefiddi@loids,
Carbohydrates, Cardiac glycosides, Flavonoids, #leeBaponins, Tannins, Terpenoids, Quinones aotdins.

Test for Flavonoids:

2 ml of each extract was added with few drops dfoXbdium hydroxide, formation of intense yellowani is
observed. To this, few drops of 70% dilute hydrocisl acid were added and yellow colour was disapgaba
Formation and disappearance of yellow colour ingisdhe presence of flavonoids in the sample etxtrac

Test for Alkaloids: To 1 ml of each extract, 1 ml of marquis reag@nt) of concentrated sulphuric acid and few
drops of 40% formaldehyde were added and mixedeaamce of dark orange or purple colour indicakes t
presence of alkaloids.

Test for Saponins:
To 2 ml of each extract, 6 ml of distilled waterre/@dded and shaken vigorously; formation of bubblepersistent
foam indicates the presence of saponins.

Test for Tannins:
To 2 ml of each extract, 10% of alcoholic ferridamfde was added; formation of brownish blue orcklaolour
indicates the presence of tannins.

Test for Phenols:
To 2 ml of each extract, 2 ml of 5% aqueous fectioride were added; formation of blue colour idés the
presence of phenols in the sample extract.

Test for Proteins:
To 2 ml of each extract, 1 ml of 40% sodium hyddexand few drops of 1% copper sulphate were addedation
of violet colour indicates the presence of peplidleage molecules in the sample extract.
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Test for Cardiac Glycosides:
To 1 ml of each extract, 0.5ml of glacial acetitddeend 3 drops of 1% aqueous ferric chloride sotutivere added,
formation of brown ring at the interface indicates presence of cardiac glycosides in the sampitaax

Test for Terpenoids:
Take 1 ml of extract of each solvent and add 0.5ofmthloroform followed by a few drops of concemdch
sulphuric acid, formation of reddish brown precpitindicates the presence of terpenoids in thaext

Test for Carbohydrates:

Take 1 ml of extract, add few drops of Molisch’agent and then add 1 ml of concentrated sulphuiit @ the
side of the tubes. The mixture was then allowedtamd for 2 to 3 minutes. Formation of red or didlet colour
indicates the presence of carbohydrates in the Isagmgract.

QUANTITATIVE ANALYSIS
Depending on the above qualitative results the tifadine assay is carried out for Alkaloids, TamjifPhenols,
Proteins and Carbohydrates.

Total Tannins Content Determination:

The tannins were determined by slightly modifiedirrand Ciocalteu method. Briefly, 0.5 ml of sampbdract is
added with 3.75 ml of distilled water and addedb01@ of Folin Phenol reagent, 0.5 ml of 35% sodicanbonate
solution. The absorbance was measured at 725 nmmiclacid dilutions (0 to 0.5mg/ml) were used andard
solutions. The results of tannins are expresséerims of tannic acid in mg/ml of extract.

Total Phenol Content Determination:

The phenols were determined by slightly modifiedifcand Ciocalteu method. Briefly, to the 20®f the sample
extract, 800ul of Folin Ciocalteu reagent mixture and 2 ml 05%. sodium carbonate added. The total content is
diluted to 7 volumes with distilled water and filyakept the tubes for 2 hrs incubation in dark. Bbsorbance was
measured at 765 nm. Gallic acid dilutions were wsedtandard solutions. The results of phenolexpeessed in
terms of Gallic acid in mg/ml of extract.

Total Protein Content Determination:

The total proteins content was determined by uBiragford’s method. Briefly, to the 100 of the sample extract
add 3 ml of Bradford’s reagent and incubate in darks minutes. The absorbance was measured anh9Bovine
serum albumin dilutions (0.1mg/ml to 0.5mg/ml) ased as standard solutions.

Total Alkaloid Content Determination:

40 ml of 10% acetic acid in ethanol was added tofljgowdered sample, covered and allowed to stand hours.
The filtrate was then concentrated on a water batbet 1/4th of its original volume. Concentratednaonium
hydroxide was added drop wise to the extract dinéilprecipitation was complete. The whole solutias allowed
to settle and collected precipitate was washed diitite ammonium hydroxide and then filtered. Thsidue was
dried and weighed.

Total Carbohydrate determination:

For estimating the polysaccharide content, take dinslample solution and add 1 ml of 5% phenol dmhtadd 5
ml of concentrated sulphuric acid mix well and leder 10 minutes. Measure the absorbance at 48&gaimst
blank. Then compare it with standard solution afcgke. To prepare blank, 1 ml of distilled watedexditol ml of
5% phenol followed by 5 ml of concentrated sulpbagid

RESULTSAND DISCUSSION

QUALITATIVE ANALYSIS

Alkaloids were mainly seen in most of the sampbaept methanolic extract of stem and methanolicaexbof fruit.
Tannins, proteins, carbohydrate and phenol weresepiein all the 4 samples extracted by both methand
ethanol. Flavonoids were seen only in leaf samplesre as cardiac glycosides was seen only in stéracted
when extracted with methanol. Saponins were mairdgent in the samples extracted from methanoliest.
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Table1 - Qualitative Analysis of Phytochemicals present in CQ Plant Parts

PLANT PARTS STEM| ROOT| LEAVES FRUIT
SOLVENTS M| E| M| E| M El M| E
1 | Alkaloids + | -] +| + + + ¥
2 | Flavonoids - - -l - + T N ]
3 | Tannins P S + T H 4
4 | Terpenoids + H O+ + + i
5 | Saponins + - + | + B -
6 | Cardiac glycosides 4 B L
7 | Proteins +| o+ o+ O+ + + H
8 | Carbohydrates H + 4 T+ H F Ik
9 | Phenols +| o+ o+ H + + 4

(+ Present, - Absent of the particular compound)

QUANTITATIVE ANALYSIS
Total Tannin Content

Tannins are present in all the samples extractdublly the solvents, the tannins are present maijotiyaf samples
extracted by both the solvents, tannins are high#gent in ethanolic extract from fruit sample

Figure 1: Tannic acid concentration in fruit sample
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Figure 2: Tannic acid concentration in different sample extracts
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Total Phenol Content

Phenolic compounds are present in all stem, reaf,dnd fruit samples extracted by both methandleahanol. The
ethanol extract of the fruit showed maximum amairghenol when compared with a standard of Gatlid.a

Figure 3: Total Phenol Content
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Figure 4: Total Phenol Content in different sample extracts
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Total Protein Content

The proteins were detected by a standard of BS& ethanolic extract of fruit showed maximum contehtotal
protein. The root samples showed least proteinetiinwthen extracted by both the solvents.

Figure5: Toal Protein content
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Figure6: Total Protein Concentrationsin different sample extracts
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Total Carbohydrate Content
The proteins were detected by a standard of BS& ethanolic extract of fruit showed maximum contehtotal
protein. The root samples showed least proteinetinthen extracted by both the solvents.

Figure7: Total Crbohydrate concentrations
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Figure8: Total Carbohydrate Concentrations on different solvent extracts
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CONCLUSION

Cissus quadrangularis has been proved to be effective in management edityband complications associated with
metabolic disorders [23], as well as its antioxidamd free radical scavenging activiityvitro [24, 25].

Phytochemical studies @issus quadrangularis have shown the presence of various versatile ¢aests such as
flavanoids, triterpenoids, vitamin C, stilbene gatives and many others like resveratrol, piceathnpallidol
perthenocissin and phytosterols. Out of which dsiccacid, triterpene-sitosterol, ketosteroid, two asymmetrical
tetracyclic triterpenoids and calcium were idertifias major constituents of this plant [26, 27, 28]

Cissus quadrangularis contains high amount of carotene A, anabolic stidlosubstances and calcium. The aerial
parts ofCissus quadrangularis are found to contain a new asymmetric tetracyciierpenoid, 7-Oxo-Onocer 8-ene-
3 B 21 a diol. The stem of the plant contains two asymmdgtracyclic triterpenoids, onocer — 7 ene, 21 diol
and onocer - 7 ene {i321a diol [29, 30, 31, 32, 33].

The air-driedCissus quadrangularis plant reported to contains (%) moisture 13.1, pnoi2.8, wax 1.0, fiber 15.6,
carbohydrate 36.6, mucilage and pectin 1.2 andl8sk6. The root powder also contain a rich soufceniaeral
elements (mg/100g dry matter): potassium 67.5,iwal@9.5, zinc 3.0, sodium 22.5, iron 7.5, lead, 8&dmium
0.25, copper 0.5 and magnesium 1.15 [34, 35, 36, 37
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