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INTRODUCTION

Phyllanthus emblica Linn. (family-Euphorbiaceae), commonly 
known as amla, is an important household fruit. Amla is 
considered to be the richest source of  Vitamin C. The fruits 
are sour, stomchich, laxative, and aphrodisiac in nature.[1] 
The root bark is useful in the treatment of  ulcerative disease 
and as an astringent. The leaves are useful in the treatment 
of  conjunctivitis and in dyspepsia. [2] P. emblica L. has been 
used for anti-inß ammatory and antipyretic treatments by 
rural populations. Malays use a decoction of  its leaves to 
treat fever.[3] In Indonesia, the pulp of  the fruit is smeared 
on the head to dispel headaches and dizziness caused by 
excessive heat.[4]

High performance thin layer chromatography (HPTLC) 
is an important tool that can be used qualitatively as 
well as quantitatively for checking the purity and identity 
of  crude drugs and also for quality control of  Þ nished 
products.[5] However, recent reviews show that the thin 
layer chromatography (TLC) and HPTLC techniques can 
be used to solve many qualitative and quantitative analytical 
problems in a wide range of  Þ elds including medicine, 
pharmaceuticals, chemistry, biochemistry, food analysis, 
toxicology, and environmental analysis.[6,7] Ascorbic acid, 
commonly known as Vitamin C (antiscorbutic factor), 
plays a very important role in various oxidoreduction 
reactions. It is required for the maintenance of  the integrity 
of  collagen in animals, reduces resistance to infections, 
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and also provides a protective effect against cancer. 
Ascorbic acid is not synthesized in primates, therefore 
humans must obtain it from their diet and it is present in 
large quantities in various fruits and their juices. [8] In the 
present investigation, an attempt has therefore been made 
to develop a simple and reproducible HPTLC method for 
quantitative estimation of  ascorbic acid in different varieties 
of  amla collected from different places.

MATERIALS AND METHODS

Preparation of  samples

Four different varieties of  amla were collected from 
different regions such as the large variety of  amla from 
Shirpur and Mumbai and the small variety of  amla from 
Shirpur and Mumbai. Fresh fruits were crushed to remove 
seeds and 100 gms each were macerated with 150 ml of  
50% methanol for 48 hours with occasional shaking. The 
extracts were separated and mark was again extracted twice 
with fresh 50% methanol. The extracts were pooled and 
concentrated in a rotatory vacuum evaporator to get 100 
ml for each sample separately. One ml of  each extract was 
further diluted to 5 ml with 50% methanol, which were 
used for quantitative estimation.

Standard Ascorbic acid solution

A 1 mg/ml solution of  standard ascorbic acid (Sigma 
Aldrich) was made in 50% methanol for preparation of  
the standard curve.

Procedure

The Þ ve standard levels (1, 2, 3, 4, and 5 µg) of  standard 
ascorbic acid were used for the calibration curve for which 

1, 2, 3, 4, and 5 µl of  standard solution was applied in 
duplicate on a TLC plate using a semi automatic Linomat 
V sample applicator. The chromatogram was developed 
for 15 mts, dried at room temperature, and scanned at 254 
nm; average peak areas of  two standards were calculated. 
The calibration curve of  the standard drug concentration 
(X-axis) over the average peak height/area (Y-axis) was 
prepared to get a regression equation by Win Cats software, 
which was used for the estimation of  ascorbic acid in amla. 

Chromatographic conditions

Instrument: Camag HPTLC system, consisting of  Linomat 
V spotting device and Scanner III with Win Cats 4 software 
Stationary phase: TLC aluminum sheets silica gel 60 F254 
pre coated layer (20 cm x 10 cm), thickness 0.2 mm., no. 
of  tracks: 18, band length: 6 mm. 

Mobile Phase: Ethanol: 10% glacial acetic acid (9.5: 0.5)
Development Chamber -Twin through chamber (20 x 10)
Distance run: 75 mm
Scanning wavelength - 256 nm

Figure 1: HPTLC Chromatogram of ascorbic acid
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Figure 2: Standard curve of ascorbic acid with respect to height 
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Figure 3: Standard curve of ascorbic acid with respect to area
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Slit dimension: 6.00 X 0.45 mm, Micro
Measurement mode - absorbance
Estimation of  ascorbic acid in test sample

The mean peak height/area of  duplicate samples was 
calculated and the content of  ascorbic acid was quantiÞ ed 
using the regression equation obtained from the standard 
curve.

Figure 5: 3D view of all tracks

RESULTS AND DISCUSSION

The standard ascorbic acid has an Rf  value of  0.76 [Figure 
1]. A good linear relationship (r2 = 0.9925 and 0.9935 with 
respect to peak area and height, respectively) was observed 
between the concentration ranges of  1.0-5.0 µg [Figures 
2 and 3]. The regression equation was found to be Y = 
107.92x + 132.76 with respect to height and Y = 4955.6x 
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Figure 4: Superimposed UV spectra of ascorbic acid in standard and sample
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+ 1511.9 with respect to area, where Y is the peak height/
area and X is the concentration of  standard ascorbic acid. 
The highest content of  ascorbic acid was found in the large 
variety of  amla collected from Shirpur (607.5 mg/100 gm 
of  fresh amla) using the present HPTLC method. 

The UV spectrum of  test samples is super imposable with 
that of  standard ascorbic acid [Figure 4] indicating purity 
of  peak. Simplicity, speciÞ city, and sensitivity of  the newly 
developed method makes it the apt choice for monitoring 
ascorbic acid content for standardization of  raw materials 
at the time of  formulating a preparation as well as for the 
quality control of  the Þ nished product.

CONCLUSION

It may be stated that the approach given for the 
standardization of  amla using the HPTLC Þ ngerprint 
method should be followed for standardization of  all Unani 
and Ayurvedic compound- and single-drug formulations 
in which amla is an ingredient. The scientiÞ c, quality 
assessment parameters accepted by the World Health 

Source of Support: Nil, Conß ict of Interest: None declared.

Organization (WHO) evolved in the present investigation 
will be helpful in checking the identity and quality and to 
detect adulterants/substitutes.
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