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(Study on preparation and stability of Phyllantus embellica

extract for drug health food and cosmetic)
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Abstract

The objectives of this study were to determine antioxidant activity and total
phenolic contents and to evaluate cytotoxic activity against three types of human cancer cell lines;
the human breast adenocarcinoma cell lines (MCF-7), the human cervical cancer cell lines (Hela)
and prostate cancer (PC3) cell lines and one type of normal human cell line, lung cells (MRC-5).
DPPH (1,1-diphenyl-2-picrylhydrazyl) radical scavenging assay was used to test free radical
scavenging activity and liposome assay was used to test lipid peroxidation. Folin-Ciocalteu’s
assay was used to determine the total phenolic contents and Sulphorhodamine B (SRB) assay was
used to test cytotoxic activity against all types of cells. The two extract procedures used water and
ethanolic extraction were similar to those practiced by Thai traditional doctors. The pure
compounds were isolated from the plant with the best activities. The results found that the
ethanolic extract of P. emblica had the highest antioxidant activity in DPPH assay with an ECy,
value of 2.85 pug/ml. The water extract of the pulp of P. emblica showed the highest cytotoxic
activity against Hela cancer cell lines (IC,, = 30.14 pg/ml).

Bioassay guided fractionation was used for isolation of the pulp Phyllanthus
emblica Linn, which showed the highest activity. Four pure compounds were found including B-
sitosterol (C2), B-sitosterol-3-O-B-D-glucopyranoside (C3), 5-hydroxymethylfurfural (C4) and
gallic acid (C5). These compounds were tested for antioxidant and cytotoxic activities. Among
them, gallic acid was the only compound that exhibited an antioxidant activity (ECy, = 0.21
pg/ml) but had no cytotoxicity against all types of cancer cell lines (IC,, = 40.75, 69.12 and 51.41
pg/ml of MCF-7, Hela and PC3, respectively) and normal cell line (IC,, > 100 pug/ml). B-
sitosterol, B-sitosterol-3-O-B-D-glucopyranoside and 5-hydroxymethylfurfural exhibited no
antioxidant activity (EC,, > 100 pg/ml) and no cytotoxicity against all types of cell lines (IC;, >
100 pg/ml).

The antioxidant activity of P. emblica extract was evaluated and it was shown that
EC,, was 3.22 pg/ml and total phenolic contents was 427.8 mg/g. This result reveals evidence
that the high amounts of total phenolic contents found in the extract were correlated with the best

antioxidant activity (R’= 0.9762). The antioxidant activity, an amount of phenolics contents and
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extract stability of P. emblica, were found to remain after the extract was exposed to the condition
of 45°C for 240 days. The P. emblica extract also maintained stability within pH 5.5 aqueous
solution. The P. emblica extract was the target for herbal product development including cosmetic
products. However, the acidity and high polarity of gallic acid might irritate the skin and limit
skin absorption. Further analyses were focused on liposome-containing P. emblica extract to
solve these problems.

The P. emblica liposome preparation was performed using the modified ethanol
injection method. The formulation of liposome which consisted of SPC: Tween 80: DA gave
better colloidal with pale yellow appearances and average particle size at 334.8 + 34.06 nm. The
entrapment efficiency of liposome was approximately 68.44 * 3.09%. These compositions,
activities and physical characteristics of P. emblica liposome remained after being exposed to the
condition of 8-10"C for 80 days. Skin permeation assay was evaluated and results indicated that
liposome-containing P. emblica extract had better skin absorption than extract alone.

In conclusion, the study results indicated that P. emblica liposome exhibits an
active ingredient that shows a potential as an antioxidant compound and can be considered in

cosmetic product development i.e. cream, lotion and lipstick.





