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ABSTRACT

The phytochemical analysis of the medicinal plant Kalanchoe pinnata was carried out to evaluate the antioxidant
potential. Alcoholic extracts of the leaves was subjected toi n vi t r o antioxidant activity screening models such
as inhibition of metal ion chelating activity and hydrogen peroxide scavenging activity.EDTA is used as a standard
for metal ion chelating activity and for hydrogen peroxide scavenging activity Ascorbic acid is used as a standard.
In all the models studied , the extracts showed potent antioxidant activity, thereby augmenting it into the present
day system of medicine.
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INTRODUCTION

Oxygen is essential for the survival of all on tleiagrth. During the process of oxygen utilizationniormal
physiological and metabolic processes approxima&}y of oxygen gets univalently reduced to oxygen
derived free radicals. Free radicals are types @Adlve Oxygen Species (ROS), which include allhhig
reactive, oxygen-containing molecules. Types of Ri@8ude the hydroxyl radical, the super oxide anio
radical,singlet oxygen, nitric oxide radical, hyptarite radical and various lipid peroxides. Allede are
capable of reacting with membrane lipids, nucleméids, proteins and enzymes and other small madscul
resulting cellular damage. In living organisms wvais ROSs can be formed in different ways, includiogmal
aerobic respiration, stimulates polymorphonucleakbcytes and macrophages and peroxisomes. Thesarap
to be main endogenous ( originates within organism)rces of most of the oxidants produced by cells.
Exogenous ( coming from outside) sources of frabcads include tobacco smoke, ionizing radiatioartain
pollutants, organic solvents and pesticides. Faglcals may be defined as chemical species assdoidth an
odd or unpaired electron. They are capable of kittgcthe healthy cells of the body, causing thento&e their
structure and function, Cell damage caused by fagécals appears to be a major contribution to ggind
degenerative diseases of aging such as canerorastiular disease, cataracts, immune system dedtivee
diseases, diabetes mellitus, inflammation, renidlife, brain dysfunction and stress among otheospitect
the cells and organ system of the body againsttisea®xygen species, human have evolved a highly
sophisticated and complex antioxidant protectiorstesy, that functions interactively to neutralizeedr
radicals. Thus, antioxidants are capable stabijizin deactivating, free radicals before they attaeks[1].
Antioxidants are substances that are able to ptewemetard oxidation of lipids, proteins and DNand to
protect the compounds or tissues from damage cabgedxygen or free radicals[2]. Naturally thereas
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dynamic balance between the amount of free radipedsiuced the body and antioxidants to scavenge or
qguench them to protect the body against deleterédigsts. The amount of antioxidant principles ergsunder
normal physiological conditions may be insufficietot neutralize free radicals generated. Therefdtres
obvious to enrich our diet with antioxidants to @@t against harmful diseases. Hence there has aeen
increased interest in the food industry and in prgiwe medicine in the development of “Natural
Antioxidants” from plant materials. Natural antidgints occurs in all parts of plants[3]. These adtiant
include carotenoids, vitamins, phenols, flavanoéds., play a significant role as physiological adiétary
antioxidants, thereby augmenting the body’s natasalistance to oxidative damage[4].

Kalanchoe pinnata (Lam) (syn.Bryophyllum pinnatam) is a succulent plant, commonly known as Masteb loe a
cure for all by a large community of Tribal and Barpractioners[5] of various countries. There @@y reports
and studies an the biological activitieskaflanchoe pinnata like antiviral and antifungal, antiinsecticidaltiity[6],
antimicrobial activity[7], antidiabaetic activity[8 antiulcer activity[9], hepatoprotective actijity],
immumomodulatory effect[11], nephroprotective aityid2], wound healing activity[13]Bryophyllin compounds
have marked anticancer therapeutic values agaansiec cells[14]. Leaf extract is taken in emptyrsdch is used in
the treatment of urinary bladder stones[15]. Affastn these biological properties , the reports siidd on
antioxidant properties dfalanchoe pinnata were very few. Hence, in the present study is $eduonKalanchoe
pinnata to determine its antioxidant and free radicals/snging properties.

EXPERIMENTAL SECTION
Plant: Kalanchoe pinnata collected from south part of India was taken foe study. The collected leaves

were washed thoroughly with tap water followed wdtibtilled water for the removal of dust and sarficles.
The leaves were shade dried and used for extraction

Figure 1: Photograph of medicinal plantKalanchoe pinnata
Preparation of plant extract:

78g of Kalanchoe pinnata leaves were first defatted using petroleum ethet extracted with 700ml of 80%
methanol using Soxhlet apparatus. The extractios warried out for 8 hours and the extract was Hfere
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concentrated by evaporation in a rota-vaccum, thekwvas carried out at the Department of Chemid?i]ST
University,Vallam, Thanjavur, Tamil Nadu.

Antioxidant Assays:

Determination of the antioxidant components:

Phenolics Total phenolic compounds were determined accgrtbnBray and Thorpe method [16To Kalanchoe
pinnata extract, 20% N#Os; was added and shaken vigorously. After 2 minut2smDof 1:1 dilute Folin’s reagent
was added with constant shaking. The colour wasvelll to develop for half an hour and absorban@@ahm was
taken and expressed as mg/g extract, by evaponattbrcalibration curve prepared from the referesckition and
gallic acid.

Flavanoids:Aluminium chloride calorimetric method was used flavanoids determination[17]. 0.5ml of different
solvent extract oKalanchoe pinnata was mixed with 95% methanol, 10% aluminium chleridM potassium
acetate distilled water. After incubation at roaemperature for 30 minutes, the absorbance was meshati 415
nm along with standard quercetin and blank. Theceotration obtained by comparing with the calilmatcurve
prepared from a reference solution containing cgtarc
p —carotene & lycopene contentThe dried extract was vigorously shaken with 1@o#tone-hexane mixture (4:6)
for 1 minute and was filtered through Whatman Nidtédr paper. The absorbance was measured at 45306mm,
663nm. Contents df-carotene and lycopene were calculated accorditigetéollowing equations:

Lycopene (mg/100mg) =-0.0458:40.372A050.0806 Ass3

B-Carotene(mg/100mg) = 0.216¢0.304 Aps+0.452A53

RESULTS AND DISCUSSION

Table 1 indicates the results of quantitative estiom of Phenolics, Flavanoids,Lycopenes, and @amitls

Table 1 : Results of quantitative estimation of Tatl phenolics, Flavanoids, Lycopenes angl— Carotenoids

Phytochemical Result

Total Phenolicg 58.95 gallic acid equivalents na{tract
Flavanoids 99.35 quercetin equivalents mg/gaextr,
Lycopenes 0.17 mg/100mg extract

B —Carotenes 0.89 mg/100mg extract

Antioxidant assays

Metal ion chelating activity:

The ferrous ion chelating potential kélanchoe pinnata was measured according to the method of Yamaguchi
et.al.[18] 1ml FeS@solution was mixed with extract of different contration. 1ml Tris HCI buffer (pH 7.4) and
2,2'-bipyridyl solution was added together with hyxlyl amine — HCI and ethanol respectively. Thectiea
mixture was adjusted to a final volume of 5ml wiistilled water, shaken well and incubated for liwutes at
room temperature. Absorbance was determined atrb2#2m percent chelation was calculated using thevimg
eqguation

Metal ion chelating activity scavenging effect A{A1/Ag)X100], where A was the absorbance of the control
reaction and Athe absorbance in the presence of the sampleedtnact concentration providing 50% inhibition
(EGsp) was calculated was obtained by interpolation fliomear regression analysis.

Hydrogen peroxide scavenging activity

The hydrogen peroxide scavenging ability of #aanchoe pinnata was determined according to the method
described by Ruch et. al.[19] Extract was dissolwveghosphate buffer (0.1nM, pH 7.4) at variouscmortrations
and mixed with 600ul of hydrogen peroxide solutidscorbic acid was used as the reference compoling.
concentration of the hydrogen peroxide was measbyegading the absorbance values of the reactiaturas at
230nm after 10minutes. Hydrogen peroxide was détestnusing molar absorptivity for hydrogen peroxide
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I nvitro antioxidant Assays

Metal ion chelating activity: Transition metal ions, especially iron can stimelpid per oxidation by Fenton
reaction (HO, + F&€* ---> Fé* OH +OH)and can also accelerate lipid per oxidation byodgmsing lipid hydro

peroxides into peroxyl and alkoxyl radicals thah gerpetuate the chain reaction. Metal ion chejatiapacity is

significant since it reduces the concentrationhef transition metal that catalyzes lipid per oxwlat According to

the results, the plant extract is not good as téwedsrd EDTA ; but the decrease in concentratidependent colour
formation in the presence of the extract indic#t@s it has iron chelating activity. Figure 2 shaWws comparison of
Kalanchoe pinnata with EDTA for its metal ion chelating activity.

EIEDTA mKalanchoe pinnata |
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Figure 2: Assay of metal ion chelating activity oKalanchoe pinnata and reference standard EDTA

Hydrogen peroxide scavenging activity

Hydrogen peroxide is weak oxidizing agent that iivates a few enzymes directly, usually by oxidatid essential
thiol (-SH) groups. It can cross cell membraneddigip once inside the cell, it can probably readthw and
Fe2+possibly Cu2+ ions to form hydroxyl radicalsl &his may be the origin of many of its oxide effed-rom the
results, it appeared that H202 scavenging actofithe plant extract is significant compared ta thfathe standard
ascorbic acid . Figure 3 shows the hydrogen peeoxédavenging ctivity of kalanchoe pinnata in corigoa with
Ascorbic acid standard.
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ElAscorbic acid [@Kalanchoe pinnata
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Figure 3: Hydroxyl radical scavenging activity ofKalanchoe pinnata and reference standard Ascorbic acid
Table 2 indicates I§ values ofkalanchoe pinnata extract and reference standards for antioxidatntipc

Tablele 2 : Comparison of values of 1G,of Kalanchoe pinnata reference standard used

Assay IG,0f reference standard used IG of Kalanchoe pinnata leaf extract
Metal ion chelation 50.70 909.91
Hydrogen peroxide cavenging 57.94 73.87
CONCLUSION

Alcoholic extract ofKalanchoe pinnata showed phytochemicals such as Total phenoli@drioids, Lycophenes
andp — Carotenes. The dried extract Kdlanchoe pinnata showed considerable inhibiting activity of hydrage
peroxide scavenging. Total antioxidant propertytted extract was significant compared to contrdlsvduld be
appropriate to carryout HPLC analysis and chromafgigic separation of active compounds in this mediglant
and study their exact medicinal property.
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