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ABSTRACT

The present study was undertaken to analyse the photochemical constituents both qualitatively and quantitatively in
the peel extract of Citrus sinensis. The studies showed that the major phyto constituents present in the methanolic
extract was hesperidin and nobiletin. The DPPH and hydroxyl radical scavenging activity of the methanolic extract
was found to be better than the other extracts used in the study. Finger printing assay of the extract was carried out
using HPTLC and we report the presence of two flavonoids - nobelitin and hesperidin.
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INTRODUCTION

Citrus sinensis or sweet orange originated from East Asia, babissumed all over the world as an excellent source
of vitamin C, a powerful natural antioxidant thatilds the body immune system. The main phytocametits
present in orange fruit are D-limonene (90%), titictronella, nootkaton, sinesal, n-nonanal, natet, n-
dodecanal, linalyl acetate, genanyl acetate, diff@tetate and anthranil acid methyl ester [The peel ofCitrus

fruit have abundant source of flavonones and matynpehtoxulated flavones which are very rare ineotplants

[2]. The chief flavonoids found igitrus species are limonene, hesperidin, narirutun, girirend eriocitrin etc [3].

In our study we have found some phytochemicalsniddeelitin and hespiridin when we conducted a fiqgenting
analyses using HPTLC. The antioxidant nature ofttteact was also assessed.

MATERIALSAND METHODS

Collection and authentication of drug:

The fruits ofC.sinensis were purchased from a local market of Thanjavut e fruits were peeled out and the
sample were cleaned by tap water and dried in shallp. Finally the dried fruit peels cut into péscand grained
for further research work.

Preparation of extract:

The fruits peel powder (10g) @f.sinensis was weighed and soaked in 100 ml of different el like aqueous,
acetone, butyl alcohol, chloroform, Methanol, Pletnon ether : Hexane: Ethyl acetate and Chlorofaoetic acid
for 72 hrs in 28C separately. The extracts were filtered and camatesu for were stored for further research.
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Phytochemical studies:

Qualitative analysis

The preliminary phytochemical investigations offeliént solvent extracts &. sinensis was analyzed as per the
standard protocols, and determined the differenstituients of phytochemicals monitored like cartwbhye, tannin,
saponins, flavanoids, anthocyanin gndyanin, quinones, phenol, coumarins, protein antha acids and alkaloids
were measured by standard procedures [4].

Quantitative analysis of Phytochemicals:

1.Estimation of Alkaloids[5]

The sample (5g) was weighed into a beaker 200riD&6 acetic acid in ethanol was added and coversthtal for
4 hrs. This was filtered and concentrated on sewhéth to one-quarter of the original volume. @amrated
ammonium hydroxide was added drop-wise to the eitatil precipitate was complete. The precipitatas
collected and washed with dilute ammonium hydroxittewvas filtered and the residue which is theabdid, which
was dried and weighed.

2.Determination of Saponin [6]

To 20g of the peel extract was added 100ml of 2Ueaus ethanol and heated in a hot water bath’ax 65 4hrs
with continuous stirring. It was filtered and thesidue re-extracted with another 200ml of 20% mtha This
combined extract was reduced to 40ml over watdn hambout 9. It was transferred into a 250ml separating
funnel and 20ml of diethyl ether was added and shakgorously. The aqueous layer was recoverdtierBayer
was discarded. Purification process was repeated6@ml of n-butanol was added. The combined wmimlt
extract were washed twice with 10ml of 5% aqueauatiusn chloride. The remaining solution was heatea water
bath. After evaporation of the samples were diretthe oven to a constant weight. Saponin conterst calculated
as percentage.

3. Quantification of Total Phenolic content [7]

Folin-Ciocalteu M ethod:

To 0.5ml of extract was added 2.5ml of a 1/10 agsedilution of Folin-Ciocalteu reagent mixed witimRof
Disodium Carbonate (7.5%), after 5 minutes incuthateroom temperature for 120minutes. The optiealsdy read
at 765nm by UV Spectrometer.

4. Estimation of Total flavonoid Content [8]

Aluminium Chloride M ethod:

To 1ml of peel extract was added 1ml of 2% methamdICI; 6H,O and was incubated for 10 minutes under room
temperature. The optical density was taken at 430nm

I solation and purification

Methanolic crude extract of 10g was subjected farna chromatography, alumina used as the statiophage.
Methanol was used to isolate the fraction (F1),ifmreasing the polarity of eluting agent as Ethgktate and
Hexane (40:60 v/v) respectively (F2). The majoctien of F2 was further subjected to HPTLC analysis

I dentification of active Phenolic compounds by HPTLC
The HPTLC finger printing analysis used to identlig compounds by the following steps.

Application of sample:
The column isolated faction (F2) applied in differeoncentration like 2ul, 4ul, 6l and 8ul weraded as 6mm
length in the silica gel 60F254 (Merck) TLC platng Hamilton syringe and CAMAG LINOMAT IV instrumé

Development of Spot
After the application of sample the TLC plate allomdry and kept in saturated solvent chamber witibile phase
of water:formic acid: acetonitrile (49.5:0.5:60) tbe development of mobile phase as ascending mode

Scanning:
The developed plate was fixed in scanner stageAMAG TLC SCANNER 2 and scanning at UvV254nm. The
peak table, peak display and peak densitogramdedor
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Derivation:
The developed plate undergoes with spraying saiusfgphenolic compounds and allows drying at®@ih hot air
oven.

Documentation of Photo:

The developed plate was allowed to dry the solgntusing hot air. Then the plate was kept in photo
documentation chamber with CAMAG REPROSTAR 3 aralithage captured at white light, UV 254nm and UV
366 nm.

Fingerprint:
The HPTLC fingerprint of.sinensis peel was recorded by using computer aided printinaghine.

Distance traveled by the sample fromitase line
RValue =

Distance traveled by the solvent from theebline

Antioxidant Assays

1. DPPH freeradical scavenging activity Assay[9]

Extracts at concentrations (0.25 - @g/ml) were added, at an equal volume of metharsdlation of DPPH. The
mixture was allowed to react at room temperaturthendark for 30 minutes. Ascorbic acid was usedtasdard
controls. Three replicates were made for eachs@siple. After 30 minutes, the absorbance (A) waasored at
518 nm and converted into the percentage antiokietivity using the following equation:

% = [(Ao - A)IA] x 100,

where A was the absorbance of the control andvas the absorbance in the presence of the sarhgieract.
2. Hydroxyl radicals Scavenging activity assays[10]
Reaction mixture contained 60 of 1.0 mM FeC}, 90 ul of 1mM 1,10-phenanthroline, 2.4 ml of 0.2 M phbate
buffer, 150ul of 0.17 M HO,, and 1.5 ml of extract at various concentratidifse reaction was initiated by the
addition of HO,. After incubation at room temperature for 5 mime tabsorbance of the mixture at 560 nm was
measured with a spectrophotometer. The hydroxytad&lscavenging activity was calculated.

% Inhibition = Ay— A; / Agx x 100
Where A was the absorbance of the control (without extraicti A was the absorbance of the extract or standard.

RESULTS

Table 1. Phytochemical analysis of secondary metabolitaténpeel extract ofitrus sinensis in various solvents
andGraph 1. represent the total quantity of phytochemical coomuls.

Table 1: Phytochemical analysis of secondary metabolitesin the peel extract of Citrussinensisin various solvents

Test Aqueous Acetone Butyl Alcohol Chloroform  Methanol PHEA CA

zZwn

Carbohydrate - - - + R R T
Tannins -
Saponins +
Flavanoids +
Anthocyanin &3 Cyanin +
Quinones -
Phena + + + + + + +
Coumarins - + +
Protein & Aminoacids - - - - + -
Alkaloids + + + + + + +
Steroids

+
+

P
+
+

PROONOUAWNR
+

[
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Graph:1. represent thetotal quantity of phytochemical compounds
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Fig. 1.HPTL C Chromatogram with R; value of Citrus sinensis peel extract under -254nm to 366 nm
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Fig. 2HPTL C Chromatogram with R value of Citrus sinensis peel extract under 3D graph

Table.2. Shows Rf values of compounds present in the extract of Citrus sinensis peel

Peak Rf Height Area | Assigned compound

1 -0.03 64.4 901.2 unknown
2 -0.01 | 195.6 3545.7 Nobiletin
3 0.05 145.7 3749.1 unknown
4 0.10 142.1 2428.5 unknown
5 0.13 132.5 2424.4 unknown
6 0.17 107.3 1326.2 unknown
7 0.19 98.3 1172.9 unknown
8 0.21 90.7 1663.9 unknown
9 0.24 114.3 2237.0 unknown
10 0.28 114.0 1471.8 unknown
11 0.30 110.5 1935.6 unknown
12 0.33 112.9 2937.5 unknown
13 0.37 113.5 1258.1 unknown
14 0.40 261.7 | 16463.3 Hesperidin
15 0.54 91.8 1685.2 unknown
16 0.58 824 1434.2 unknown
17 0.61 80.t 1858.( unknowr
18 0.65 76.8 1356.9 unknown
19 0.74 71.8 1276.0 unknown
20 0.78 87.2 2113.8 unknown
21 0.83 77.1 712.5 unknown
22 0.85 54.3 651.7 unknown
23 0.87 50.2 1365.( unknowr

Table 2 and Fig 2 shows the methanolic extract G@itrus sinensis peel showed the presence of different types of
compounds with different {Rvalues with range of -0.02 to 0.88. Among thevRlues of samples contains four
different compounds. We report Nobiletin at\Rlue -0.01 with peak area of 3545.7, and Hespeoll R value
0.40 with peak area of 16463.3 using the HPTLC wukth

The graphs 2 represent the antioxidant levels @ftrus sinensis peel in different solvent extract with control
Ascorbic acid and Vitamin E. The methanolic extstobwed better DPPH and hydroxyl radical scavenguityity
when compared to the other extracts.
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Graph:2. represent the antioxidant effect of Citrus sinensis peel in different solvent extract

DISCUSSION

The phytochemical analysis of the peel extracCifus sinensis showed the presence of alkaloids, flavonoids,
saponin and phenolic compounds etc. The quanttasivalyses showed the presence of very high lesfels
flavonoids and phenols in the methanolic extratte HPTLC finger printing showed the presence of major
components viz., nobelitin and hesperidin. Thisihigntent of secondary metabolites suggests ksa®la potential
antioxidant.

The free radicals are chemical species which cestahe or more unpaired electrons that are high$gable and
cause damage to other molecules by extractingrefecfrom them in order to attain stability. Radliseavenging
activities are very important due to the deletesioale of free radicals in biological systems. histstudy, it is
evident that the peel extract ©f sinensis possess effective antioxidant activity (Tables).1-3

In vitro antioxidant activity of the peel extradt©. sinensis in different solvents was investigaM/e investigated
the DPPH and hydroxyl radical scavenging activigrevanalysed.

It is probably due to the presence of phytochemitilaé flavonoids, alkaloids and phenols [11,12].

The main function of the antioxidants is to nelelthe free radicals, which routinely producedha biological
system. Reactive oxygen species (ROS) readily coenéaind oxidize biomolecules such as carbohydrptetgins
and lipids and thus making them inactive with saoemt damage to cells, tissues and organs[13,14.r&sults
suggest thaC. sinensis methanoic extract is capable for scavenging frekcads so, it is able to prevent the
initiation of free radical-mediated chain reactidmg stabilizing reactive species before they cartigpate in
deleterious reactions.
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