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ABSTRACT:
White patches are a de pigmenting disorder of the skin. Occasionally, the loss of melanin (ie, hypopigmentation) is
partial. The major cause for this disease is found to be yeast Candida species. Commercially available natural raw
materials such as lemon peel and hypo (Sodium hyposulfite) are used for this study. The extracts are separated by
continuous hot extraction process using soxhlet apparatus with different solvents like chloroform, ethyl acetate,
ethanol, acetone and aqueous in the order of their polarity. The qualitative and quantitative analysis of the
phytoconstituents like alkaloids, glycosides, flavonoids, saponin, tannins, phenolic compounds, ascorbic acid
contents, was studied. The antimicrobial and antifungal activity of different extracts was tested against different
bacteria and fungi using agar well diffusion method with ampicillin and nystatin as positive standard reference to
determine the sensitivity of the bacterial and fungal strains. Antioxidant activity of these extract with different
concentration were calculated using DPPH assay. Highest scavenging effect of the extract was also studied by
comparison of various extracts obtained. The result revealed that sodium hyposulphite and lemon juice showed the
better antifungal activity and antioxidant activity. Combinations of lemon and sodiumhypo sulphite were used for
alternate treatment of yeast infection on skin. An ointment was formulated using paraffin wax as emulsifier at
concentration of 50% against the combined extract.
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[I] INTRODUCTION
White patches presents with gradual skin
depigmentation [1]. The medical term for white
spots on skin is vitiligo or leucoderma. It is an
acquired progressive disorder in which some or
all of the melanocytes in the interfollicular
epidermis, and occasionally those in the hair
follicles, are selectively destroyed. It occurs in
childhood or adult life. It often involves the
hands, feet, wrists, axilla, periorbital, perioral
and anogenital skin [2]. Its appearance is not
restricted to certain age rather it can appear any
time in human life. Although this disease is
progressive, nonetheless there are certain people
who do not find new spots on the skin in the
days to come and even for decades.
Traditional medicinal practice has been known
for centuries in many parts of the world. It is not
only useful for conservation of cultural
traditions and biodiversity but also for

community healthcare and drug development in
the present and future. Herbal medicines are
gaining interest because of their cost effective
and eco-friendly attributes [3].
According to the world health organization,
medicinal plant would be the best source to
obtain variety of drugs for the treatment of
different types of diseases. About 80%
individuals from the developed countries uses
traditional medicine for the treatment of
diseases. It has a large number of different
compounds that are derived from the medicinal
plants. Therefore investigation in such plant is
necessary [4] to know about their properties and
efficiency and safety.
Many plants have been studied in different
countries to know about the antimicrobial and
anti oxidant properties of such plants that are
synthesized due to secondary metabolism of the
plant. The produced compounds are known by
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their active substances, for example, phenolic
compounds are the parts of essential oils [5], as
well as in tannin [6].
Lemon is one of the most popular fruits on the
world and it was well be known that fruits
contain various antioxidants compounds such as
gallocatechin and dopamine. Since the lemon
fruits are widely available, they been used as
food without apparent toxic effect. The peel
could be a potential source of antioxidant and
antimicrobial activities. My work is based on the
novel thought of using lemon peel for treatment
of white patches.
[II] MATERIALS AND METHODS
2.1. Collection of materials:
The peels of lemon were collected from the
Local market, Erode, Tamil Nadu, India during
May-June. The stock specimens were
authenticated at the Rapinat Herbarium,
Tiruchirapalli, Tamil Nadu, India.
2.2. Preparation of crude extract:
Air dried lemon peel was grinded using a
profitable blender. Powdered material (15gms)
of the sample was packed on the filter paper and
covered tightly. These were then extracted with
different solvents based on their increasing
polarity such as chlorofoam, ethylacetate,
ethanol, acetone and aqueous for about 48 hrs in
hot soxhlet apparatus to get the crude extract.
Preliminary phytochemical of the extracts was
investigated to know the presence of alkaloids,
phenol, tannin, saponin, steroids, flavonoids, and
cardioglycosides
2.3. Phytochemical screening
Chemical tests were carried out qualitatively on
the powdered extract using standard procedures
to identify phytochemical constituents [7, 8, 9,
10].
2.3.1. Test for alkaloids
Each plant sample (0.5 g) was dissolved in 5 ml
dilute HCl and are filtered. 1 ml of the above
filtrate was treated with few drops of Mayer's
reagent giving rise to a cream or pale yellow
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precipitate. Another 1 ml of filtrate was treated
with a few drops of Dragendoff's reagent giving
rise to an orange precipitate. Lastly, 1 ml of
filtrate was treated with Wagner's reagent giving
rise to a brown or reddish brown precipitate.
2.3.2. Test for tannins
About 0.5 g of the dried powdered samples was
boiled in 20 ml of water in a test tube and then
filtered. A few drops of 0.1% ferric chloride was
added and observed for brownish green or a blue
black colouration.
2.3.3. Test for saponin
About 2 g of the powdered sample was boiled in
20 ml of distilled water in a water bath and
filtered. 10 ml of the filtrate was mixed with 5
ml of distilled water and shaken vigorously for a
stable persistent froth. The frothing was mixed
with 3 drops of olive oil and shaken vigorously,
then observed for the formation of emulsion.
2.3.4. Test for flavonoids
Three methods were used to determine the
presence of flavonoids in the plant sample [8,
10]. 5 ml of dilute ammonia solution were added
to a portion of the aqueous filtrate of each plant
extract followed by addition of concentrated
H2S04. A yellow colouration observed in each
extract indicated the presence of flavonoids. The
yellow colouration disappeared on standing.
Few drops of 1% aluminium solution were
added to a portion of each filtrate. A yellow
colouration was observed indicating the
presence of flavonoids. A portion of the
powdered plant sample was in each case heated
with 10 ml of ethyl acetate over a steam bath for
3 min. The mixture was filtered and 4 ml of the
filtrate was shaken with 1 ml of dilute ammonia
solution. A yellow colouration was observed
indicating a positive test for flavonoids.
2.3.5. Test for steriods
2 ml of acetic anhydride was added to 0.5 g of
each sample extract with 2 ml H2S04. The
colour changed from violet to blue or green in
the samples indicates the presence of steroids.
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2.3.6. Test for cardiac glycosides (KellerKillani test)
2 ml of each extracts was treated with 0.2 ml of
glacial acetic acid containing one drop of ferric
chloride solution. This was underlayed with 1 ml
of concentrated sulphuric acid. A brown ring of
the
interface
indicates
a
deoxysugar
characteristic of cardenolides. A violet ring
appeared below the brown ring, while in the
acetic acid layer, a greenish ring formed just
gradually throughout thin layer.
2.4. Anti – microbial studies
The strains of Streptococcus faecalis,
Staphylococcus aureus, Klebsiella pneumoniae
and Proteus vulgaris, Candida albican, Candida
krusei, Candida tropicalis were obtained Bioline
Laboratory,Coimbatore. These organisms were
grown in Muller Hinton High Media and
Sabouraud Dextrose Agar at 37ºc and were
maintained on nutrient agar slants at 4ºC and
stored at -20ºC. The overnight broth cultures
were sub cultured in fresh nutrient broth and
grown for 3 hrs to obtain log phase cultures.20
ml of nutrient media was used for the pour plate
technique. The molten agar was then cooled at
45°c and mixed with 1 ml of concentrated test
organism and then poured into sterile test plates
and solidified. 25 ml of the extract was added to
the well, aseptically standard microbial agent
,Ampicillin and Nystatin was also tested along
the extract. The agar plates were incubated at
37°C for 48 hrs. The zone of inhibition was
measured in mm using Himedia one reader.
2.5. Thin layer chromatography (TLC)
TLC analysis for crude extract was performed
on the silica gel coated plate which showed the
development with appropriate solvent for each
sample such as ethyl acetate : formaldehyde
(8:2), ethyl acetate : acetone (6:4), or methanol :
acetone (9:1) are taken. For development, the
plate was kept in TLC Chamber for one hour ,
depending on the polarity of the eluted fractions
to be analyzed (Rojas et al.,2008). The plates
were sprayed with 1% Ninhydrin diluted to
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acetone and the resulting band are visualized
under UV-transilluminator.
2.6. QUANTITATIVE ASSAY
2.6.1. Determination of total phenolic content:

Total phenolics were quantified and are
expressed as gallic acid equivalents with
reference [11]. 0.1ml of extract was mixed
with 3.9ml of distilled water and 0.5ml of
Folin- ciocalteau reagent was added. The
tube with this solution was incubated for
about 3 minutes at room temperature. To
this solution 2ml of 20% sodium carbonate
was added and kept in a water bath for 1
hour.The solution turns blue or dark green
which was read at 650nm.
2.6.2. Determination of total flavonoids:
Total flavonoids in the sample is detected by a
modified method calorimetrically [12]. 0.1ml of
extract was taken in a 10ml volumetric flask and
it was made upto 5ml using ditilled water. To
this solution 0.3ml of sodium nitrate was added
and allowed to stand for 5minutes. 3ml of
aluminium chloride was added to it.2ml of 1M
sodium hydroxide was also added after 6
minutes and its absorbance was read at
510nm.The standard used for the calibration
curve was rutin.
2.7. EVALUATION OF ANTIOXIDANT
ACTIVITY
2.7.1. DPPH (2,2- diphenyl- 1- pycrylhydrazyl ) free radical scavenging
4 mg of 2,2-diphenyl-1-pycryl-hydrazyl was
weighed and diluted in 80% of methanol
solution and was added into 2.5ml of sample or
standard [13]. The solution was mixed
vigorously and left to stand at room temperature
for 30 min in the dark. The mixture was
measured spectrophotometrically at 517 nm. The
antioxidant activity was calculated as below:
AA%=100- [(Abs sample – Abs empty
sample)/(Abs control)]×100
Where, Abs is absorbance.
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2.8.
FOURIER
TRANSFORMATION
INFRARED RADIATION
The Fourier transformation infrared radiation
was carried out at Karpagam University, for 3
samples lemon, sodium hyposulphite, lemon +
sodium hyposulphite. The results obtained from
the analysis interpreted the peaks and
compounds present in it. Further, Gas
Chromatography analysis is to be performed, in
order to improve the formulation.
2.9. FORMULATION
After a thorough study of the phytochemical,
antimicrobial, antioxidant characteristics of
lemon, a composition of the ointment was
formulated. Petroleum jelly and paraffin wax
was mixed in a ratio of 7:3. Sodium
hyposulphite was added to it. Lemon extract
obtained by squeezing fresh lemon was also
added. This mixture was heated for 30 minutes
at 370 C.
[III] RESULTS AND DISCUSSION
The phytochemical screening of the citrus fruit
peel sample revealed the presence of tannins,
alkaloids,saponin, flavonoids, steroids, cardiac
glucosides and are summarized in the (Table 2).
Lemon juice have been evaluated for
antimicrobial action (Fig 1). The juice shows
some bacteriostatic and antiviral action thought
to be due to citral and linalool content [17,18].
Lemon has been shown to inhibit the growth of
Candida spp. (yeast infection), and has been
used to disinfect drinking water [19] and to
inactivate rabies virus [20].
The Acetone, Ethanol, chloroform, Ethyl acetate
and Aqueous extracts of the peel of Lemon were
subjected to preliminary screening for
antibacterial and antifungal activity against
standard
bacterial
and
fungal
strains(Streptococcusfaecalis,
Staphylococcusaureus,
Klebsiellapneumoniae
and Proteus vulgaris, Candida albican, Candida
krusei, Candida tropicalis) . The chloroform
extract of Lemon peel were found to be inactive
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against three different organism tested. Ethyl
acetate extract of citrus fruit showed low activity
against
Staphylococcus
aureus
(9mm),
pronounced activity against rest of the organism.
Ethanol extract exhibited higher activity except
Klebsiella pneumoniae and Proteus vulgaris
are shown (Table 3 ).This could be due to the
presence of phenols, flavonoids and tannins that
produces higher antioxidant property. It has
produced a good antimicrobial activity against
standards antibiotic disc (Table 3).
The antioxidant ability of total phenol and
flavonoids content are shown (Table 4).
Phenolic acids are plants metabolites widely
spread throughout the plant kingdom. These
compounds has multiple effects on bacteria and
virus. Lemon peel contains the important
essential limonene along with flavonoids
morethan 44 different flavones glycosides, citric
and other plant acids. It is rich source of pectins,
phenols and hydroxyinnamates. The content of
the total phenolic components in lemon peel are
obtained in mg/ml and are determined from
regression equation (y=0.124x+0.214, R2=0.26)
and expressed in gallic acid equivalent (GAE)
Flavonoids were detected in citrus fruits peel
with phytochemical screening. Quantitatively,
the amount present was between 0.025% and
0.045%. flavonoids have been reported to
function as pigment and antioxidant [15] and can
inhibit enzymes in mammals [14]. The most
important in oranges is hesperidine which has
been reported to lower high blood pressure as
well as cholesterol in animal studies and have
strong action in inflammatory properties [16].
The total flavonoid content (mg/g) in lemon
peel extract, determined from regression
equation (y=1.114x+0.847, R2=0.967) and are
expressed in rutin equivalent (RE).
Lemon juice in skin care is a natural exfoliant,
skin brightner and anti- infective. It has rich in
acids which can bleach darken or discoloured
areas. Lemon contains the most complete and
balance natural antioxidants , enhances of cell
communication and cellular detoxifiers for
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routine application on skin surface. It halts the
chain reaction of free radicals that are missing
electrons and calms them before they tear the
cell. It is used as an substrate to estimate the
presence of free radicals in the lemon peel
extract. A large number of extracts can be
accommodate at a time and the results are
obtained with absorbance 517 nm (Table 5).
Based on their ability the percentage inhibition
were calculated and are summarized (Table 6),
(Fig 3). It loses its absorbance capacity when
accepting an electron or a free radical species,
which results in discoloration of the solution and
turns to yellow. Ethanol extract of the lemon
peel has shown higher inhibition activity (Fig 2)
towards lipid peroxidase, due their ability to
scavenge free radicals, these extract were
compared with Sodium hyposulphite and their
percentage inhibition are calculated (Table 7).
The solution that are taken for ointment
formulation, their maximum absorbance were
also calculated at 517 nm (Table 8).
S.No
1

Staphylococ
cus aureus
Candida
albicans
Candida
krusei
Candida
tropicalis

12

9

10

11

11

17

16

16

-

-

11

16

9

10

15

14

Antioxidative components

mg/g

Total phenolics*

42.86

Flavonoids**

16.52

*Unit is expressed in mg gallic acid equivalents/g peel
**Unit is expressed in mg rutin equivalents/g peel

Solvent
extract

Absorbance
(517 nm)
30min

Absorbance
(517 nm)
40min

Absorbance
(517 nm)
50min

0.523

1

Chloroform

0.304

0.281

0.300

0.366
0.239
0.203

2

Ethyl
acetate

0.021

0.042

0.039

weight (gm)
0.200

2

Ethanol

3
4
5

Acetone
chloroform
water

Alkaloid
s

Tannin
s

Saponi
n

Flavonoid
s

Steriod
s

Cardiac
glycoside
s

Chloroform

+
+
+
+
+

+
+
+
+

+
+
-

+
+
+
+
+

+
+
+
-

+
+
+
+
+

Table 2: Qualitative analysis of phytochemicals of lemon
peel extract
Microorgani
sm

Klebsiella
pneumoniae
Proteus
vulgaris
Streptococcu
s faecalis

Mean diameter Inhibition Zone (mm)
Extracts of Musa sapientium
Chlorofoa
Ethyl
Ethan
Aceto
Aqueo
m
acetat
ol
ne
us
e
16
12
18
-

-

-

16

-

-

13

12
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17

S.No
Solvent extract
Ethyl acetate

solvents

Ethanol

14

Table 4: Total antioxidant capacity of phenol and
flavonoids in lemon peel extract

0.390

0.434

0.454

Acetone

Table 1 : Extractive value of Lemon peel powder

Ethylacetate

18

Table 3: Screening for antimicrobial activity against
standard organism.

3

Acetone
Aqueous

16

4

Ethanol

5

Water

0.047

0.081

0.099

0.253

0.278

0.270

Table 5 : Antioxidant activity of different lemon peel
extract using DPPH assay method

S.No

Solvent
extract

30 min %

40min %

50min %

1

Chloroform

2.97

1.74

-

2

Ethyl acetate

70

47

42

3

Acetone

-

-

-

4

Ethanol

84.01

70.65

62.92

5

Water

15.3

3.13

-

14

Table 6: Percentage inhibition of different solvent extract
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Fig 3: Percentage inhibition of different solvent extract

Fig 1 : Screening for antimicrobial activity against standard
organism

S.
No

Concentra
tion
(mg/ml)

Sodium
hyposulphite
absorbance 517
nm
30min

Percentag
e of
inhibition

Lemon
juice
absorbance
517 nm
30min

Percentage
of
inhibition

1

Control

0.103

-

0.011

-

2

0.2

0.021

82

0.317

-

3

0.4

0.059

42.7

0.680

-

4

0.6

0.11

-

0.811

-

5

0.8

0.131

-

1.099

-

6

1.0

0.146

-

1.334

-

Table 7: DPPH assay method for Sodium hyposulphite and
Lemon juice at different concentration
S.No

Solution

Maximum
wavelength (nm)

1

Lemon juice

404

2

Sodium hyposulphite

273

3

Lemon juice +
Sodium hyposulphite

435

Table 8: Maximum absorbance for different solution

Fig 2: Antioxidant activity of different lemon peel extract
using DPPH assay method

IV] CONCLUSION
The yeast infection commonly known as white
patches, is a very common skin problem
encountered by people worldwide. This work
has a novel thought of producing an efficient
alternative for the commercially available drugs.
The phytochemical, antimicrobial, antioxidant
activity of lemon was studied using several
assays. The understanding of its composition
and characters was used for formulating an
ointment for treating yeast infection. Further
analysis of formulation and its components are
done in order to improve the ointment that can
be used as an effective and economic alternative
for the commercial drugs used against earlier
infection of white patches.
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Pictorial evidences

Fig 4 : Acetone extract’s zone of inhibition on Proteus
vulgaris
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Fig 5 : Different extracts against standard microorganism

Fig 6: Aqueous extract’s against zone of inhibition on
Candida spp.

Fig 7: White patches on skin due to yeast infection
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