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ABSTRACT

Fermented medicinal plant juices (FMPJ) containing Morinda citrifolia Linn.
are utilized as beverages and food supplements. The scientific data on safety
evaluation, constituents, properties, health efficacy are still lacked. The objective of
this research was to study the physical, chemical and biological properties of FMPJ
containing M. citrifolia on safety aspects and selective ways for consumption. FMPJ
containing M. citrifolia with four most popular production processes (formulas A, B,
C and D) and two controls (formulas E and F) were studied. The FMPJ samples were
taken on day 0, 1, 2, 3, 4, 5, 6, 7, 10, 15, 20, 30, 45, 60, 75, 90, 120, 150, 180 of
fermentation for testing.

It was found that taste and smell was sour. The products are dark brown
colour. Gas was released on day 0-7 of fermentation. The pH values of final products
were 3.2-4.4. The initial amounts of total and reducing sugar were ranged from 10.48
to 12.62 %(w/v) and 4.16 to 10.22 % (w/v), respectively. Lactic acid, the major
product was detected between 0.05 and 1.98 % (w/v). Acetic acid was also detected
on day 20-180 of fermentation with the concentration between 1.03 and 1.92 % (w/v).

Observed ethanol was detected till the end of fermentation period with the values



ranged from 0.02 to 1.93 % (v/v). Methanol, acetaldehyde and iso-propanol were
only detected at first period of fermentation (day 0-6) with the values between 618.45-
2,488.8 mg/L, 24.82-747.39 mg/L and 216.01-1,409.0 mg/L, respectively.

Observed physical and chemical properties are related to the varieties and
quantities of microorganisms in the FMPJ. It was found that total bacterial counts
were between 7.1x10% and 7.4x10" CFU/ml. These were related to the amount of
lactic acid bacteria (4.8x10>-5.7x10° CFU/ml) observed. Total coliforms were found
between 2.0 and 313 MPN/100 ml. The pathogenic bacteria, E. coli, Staphylococcus
aureus, Bacillus cereus, Clostridium perfringens, Salmonella and Shigella spp. were
not found in all samples. The amounts of yeast and mold varied. They depended on
the fermentation time and sanitation of the fermentation and sampling process.

Fermentation Kkinetics were carried out. The specific growth rate (u)
obtained from the study were between 0.187 and 1.96 day™. The specific rate of
substrate consumption (g ) were between 1.83-7.11x10"° mg/CFU/day. The product

formation rate (q,) were between 5.33x10® and 1.40x10"° mg/CFU/day. The cell
yield coefficient related to substrate (Y, , ) were between 1.02-2.76x10* CFU/mg.
The product yield coefficient related to substrate consumption (Y,,s) were between

2.91x10° and 0.197 mg/mg. All values of kinetic parameters of formulas A, D and E,
which were fermented with starter culture were also higher than those of formulas B,
C and F, which were fermented without starter culture.

The antimicrobial activities were investigated by agar well plate method.
FMPJ had the antimicrobial activities against all microbial indicators: E. coli ATCC
25922, Staphylococcus aureus ATCC 25923, Pseudomonas aeruginosa ATCC 27853,
Bacillus cereus and Candida albicans ATCC 90028. The Minimum Inhibitory
Concentration (MIC) were also investigated. MIC titer values were ranged from 1:2-
1:16, 1:2-1:8, 1:2-1:16, 1:2-1:16 and 1:2-1:16 for those microbial indicator,
respectively. Their activities against E. coli and P. aeruginosa are higher than against
other microbial indicators. All FMPJ filtrates except formula C were effective against



Vi

all indicators at day 30-180 of fermentation compared to at day O which had no
activity.
Results revealed a safety aspects of FMPJ products for consumption. They

could be used as a guidance of safety standard of FMPJ containing M. citrifolia.
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