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ABSTRACT

Lactic acid beverages fermented with Lactobacillus spp. and Phyllanthus
emblica Linn. uses lactic acid bacteria as a starter. Nowadays, these products are
widespread used as a healthy drink without any scientific support. The aim of this
study is, therefore, to study the factors affecting antioxidant capacity and polyphenol
content of such lactic acid fermented beverages (LAFB).

Seven most popular production processes and four control blanks were
selected for this study. The treatments are different in the component (sugar or
honey), the production process (solid state, submerge), the reduction of
microorganisms in raw materials (potassium metabisulfite (KMS), pasteurization), and
the starter (with and without Lactobacillus casei spp.). The samples were taken on
different fermentation period. For ABTS and FRAP assay, result showed that the
antioxidative capacity increased and reached the peak on the 15" day of fermentation
and then decreased on the 20™ day of fermentation. The antioxidative capacity
increased again at 120" day of fermentation period and maintained at higher level than

the non-fermentation.  Total polyphenol amount had a high correlation with



antioxidative capacity using ABTS and FRAP assay (R?=0.9872, 0.9346). Treatment
using potassium metabisulfite (KMS) as a bactericidal, has the higher antioxidant
capacity than treatment that did not use bactericidal and than treatment, which use heat
as a bactericidal control process of raw material. The treatments, which comprised L.
casei starter, have the higher antioxidant capacity (ABTS and FRAP assay) than the
treatments without using L. casei starter.

Antioxidative capacities of 11 various honeys and sugars were studied. Raw
cane-sugar showed strong antioxidative effects. It had significantly highest
antioxidant capacity evaluated by ABTS assay and FRAP assay. For the chelating
effect on ferrous assay, it was found that the chelating power of honey is higher than
sugar. Organic acid in honey may play a vital role in chelating effect. However, all
honeys in this study had higher antioxidant capacity than refined sugar. The same
tendency of antioxidative capacity in LAFB using honey or raw cane-sugar as a
component was also observed.

Total peroxidase and B-glucosidase enzyme could not be detected in this
experiment. Hydrophilic antioxidant fraction, lipophilic antioxidant fraction, free
phenolic fraction and bound phenolic fraction were isolated from LAFB. Hydrophilic
antioxidant capacity and free phenolic antioxidant capacity represented the major
contribution for antioxidative property of LAFB.

Factors effecting the antioxidative capacity of LAFB are summarized as
following:

1. Physical factor : Solubility of antioxidant compounds and fermentation time.

2. Chemical factor : Stability of antioxidant compounds such as vitamin C.

3. Biological factor : Peroxidase and (-glucosidase and organic acids derived from
fermentation process.

The most recommended LAFB production process was treatment 6, which
was fermentation of crushed P. emblica, water and raw cane-sugar using L. casei
starter. Potassium metabisulfite (KMS) as a bactericidal was used before inoculation

with L. casei. However, more data are necessary for the decision for consumption.
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Scientific data obtained will be used as further information on fermentation
process, preliminary efficacy. The results of this project contribute to the further
development of these products as neutraceutical, agricultural, environmental and

household products.
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