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ABSTRACT:
Medicinal plants are the rich source of harmless medicines, and used for the treatment of various diseases for
thousands of years. They can provide biologically active molecules and lead structures for development of
modified derivatives with enhanced activity or reduced activity.  Green plants synthesize and preserve a variety
of biochemical products, many of which are extractable and used as chemical feed stocks or as raw material for
several scientific investigations. Tin chlorophyllin, a water soluble sodium salt of Chlorophyll is one among the
family of phytochemical compounds. The central metal atom, magnesium of chlorophyll has been replaced with
tin and the phytol chains lost in chlorophyllin. The antioxidant activity of tin chlorophyllin from the leaves of
Morinda citrifolia L. was investigated by using in vitro antioxidant models such as DPPH scavenging assay and
Phosphomolybdenum method. The free radical scavenging activity of tin chlorophyllin on the stable radical 1, 1-
diphenyl-2-picrylhydrazyl (DPPH) was evaluated and the percentage of inhibition was determined. By
phosphomolybdenum method, the total antioxidant capacity of tin chlorophyllin was determined and the
absorbance values were expressed as the number of gram equivalent of ascorbic acid. The results demonstrate
the potential antioxidant activity of tin chlorophyllin and support its possible role in human health protection and
disease prevention.
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INTRODUCTION:
Free radicals produced in the body cause molecular
transformations and gene mutations. The free radical
production is continuously balanced by natural
antioxidant defense systems in healthy individuals1. But
when these free radicals are present in higher
concentration beyond the antioxidant capacity of a
biological system, due to metabolic and other
environmental factors; it gives rise to an imbalance
known as oxidative stress2.
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In recent years, there has been increasing scientific
interest in antioxidants from plants for their side effect
free health approach and remedies for prevention and
cure of different diseases3. Metallochlorophyllin, a water
soluble analogue of the ubiquitous green pigment
chlorophyll, belongs to a group of compounds,
porphyrins that contain a chelated metal ion in the center
of the molecule. The sodium and copper salt of
chlorophyll in which magnesium has been replaced with
tin and the phytol chains lost is the tin chlorophyllin4.
These metallochlorophyllins also acts as a novel class of
catalytic antioxidants that scavenge a broad range of
reactive oxygen species (ROS) 5, 6. Several studies have
also demonstrated that metallochlorophyllins have been
very effective in mitigating the toxic effects of reactive
oxygen or nitrogen species, indicating that they are
promising antioxidants for clinical applications7-10.
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Moreover metallochlorophyllin not only scavenges
hydroxyl radical and singlet oxygen (1O2), but also
prevents lipid peroxidation from oxidative damage11-14. It
is known to strengthen the antioxidant activity of
tetrapyrroles15.

MATERIALS AND METHODS:
Extraction of Tin Chlorophyllin:
The leaves of Morinda citrifolia L. was obtained from
the fields of villages in and around Chengalpet District,
Tamilnadu.  Ten grams of leaf sample was weighed and
boiled with water and caustic soda (NaOH) for 30min.
2g of stannous chloride (SnCl2) was added and again
boiled for 5min. The solution was filtered and cooled. It
was then acidified with HCl and agitated to obtain a
green precipitate. The clear liquid was separated and the
remaining was filtered. Cold acetone was then added to
the liquid and filtered. It was then heated with 50ml of
acetone for 10min. The entire acetone was evaporated
and 200ml of toluene was added. 3g of sodium
bicarbonate and 100ml of acetone was added to obtain a
dark precipitate. The extract was then filtered and
washed with acetone and dried for storage16.

COLUMN CHROMATOGRAPHY:
The extracted tin chlorophyllin wad purified by column
chromatography with silica gel as the absorbent and
toluene: acetone (8:2) as the eluents. The purified tin
chlorophyllin was collected and stored at room
temperature.

ANTIOXIDANT ACTIVITY:
Free radical scavenging activity- DPPH method:
The free radical scavenging activity (antioxidant
capacity) of tin chlorophyllin on the stable radical 1, 1-
diphenyl-2-picrylhydrazyl (DPPH) was evaluated by the
method reported by Molyneux17. 3.7ml of methanol was
added to 100µl of extract. To this 200µl of DPPH (0.1
mM) was added. An equal amount of methanol and
DPPH without sample was served as a control. After 30
min of reaction at room temperature in the dark, the
absorbance was measured at 517 nm. The percentage
free radical scavenging activity was calculated according
to the following equation:

Total antioxidant capacity- Phosphomolybdenum
method:
The total antioxidant capacity of tin chlorophyllin was
evaluated by phosphomolybdenum method18. This assay
is based on the reduction of Mo (VI)-Mo (V) by the
extract and subsequent formation of a green phosphate or
Mo (V) complex at acid pH. A 0.3ml extract was
combined with 3ml of reagent solution (0.6M sulphuric

acid, 28mM sodium phosphate and 4mM ammonium
molybdate). The tubes were capped and incubated in a
boiling water bath at 95ºC for 90min. After cooling to
room temperature, the absorbance was measured at 695
nm using a spectrophotometer. The antioxidant activity
is expressed as the number of gram equivalent of
ascorbic acid.

STATISTICAL ANALYSIS:
All experiments were performed in triplicates and the
values were calculated statistically by standard deviation
(SD).

RESULT AND DISCUSSION:
The DPPH assay is extensively used in vitro method for
the detection of antioxidant activity of plant extracts19.
The radical scavenging activity of tin chlorophyllin was
observed from the decrease in absorbance value with
increase in concentration at 517nm (Graph 1). It was
observed that the percentage of radical scavenging
activity of tin chlorophyllin was higher at 1000µg/ml
concentration and compared with Butylated
hydroxytoluene (BHT) as positive control (Table 1,
Graph 2).  The results depicted a concentration
dependent scavenging antioxidant activity. This proves
tin chlorophyllin as a good antioxidant.

Graph 1 Free radical scavenging activity of tin chlorophyllin

Table 1 Percentage inhibition by tin chlorophyllin
S.NO CONCENTRATION (µg/ml) % INHIBITION
1 1000 2.44
2 750 2.19
3 500 2.17

Values are expressed as standard deviation of mean

The total antioxidant capacity (TAC) is based on the
reduction of Mo (VI) to Mo (V) by the extract and
subsequent formation of green phosphate/Mo (V)
complex at acid pH measured at 695nm. The results
indicate a concentration dependent total antioxidant
capacity (Graph 3). Antioxidant capacity of ascorbic acid
has been used as a reference standard from which plant
extracts with potential antioxidant activity are
compared20.
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Graph 2 Percentage radical scavenging activity of tin chlorophyllin
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Graph 3 Total antioxidant capacity of tin chlorophyllin

CONCLUSION:
The results demonstrate the potential of tin chlorophyllin
as an important source of natural antioxidants that
provide protection against damage caused by free
radicals. This further supports its possible role in human
health protection and disease prevention.
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