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Antibacterial activity of the 21st formula of the A-Po-That remedy in the Osod--Phranarai

scripture for gastrointestinal infection treatment

Abstract

The main cause of infection diarrhea is pathogen such as bacteria or virus. Infection
diarrhea can be treated by oral dehydration salts solution or antibiotic for severe case. The
overuse and misuse of antibiotics contribute to promote of antibiotic resistance. Currently, many
researchers focus to replace antibiotic with new antimicrobial drugs, especially herbal medicines
or alternative medicine. The 21°' Apo-taat is in the Osod-Phra-Narai scripture to use for treatment
of diarrhea. It consists of two ingredients, included heartwood of Caesalpinia sappan and bark of
Phyllanthus emblica, and boiling with water for oral use in patients. However, there has no
scientific reports of efficacy and antimicrobial effect of Apo-taat remedy. Thus, the objectives of
this study were to investigated antimicrobial activity, chemical constituents, stability testing and
product development of Apo-taat extract to treat infectious.diarrhea. Plant ingredients of Apo-
taat remedy, including heartwoods of C. sappan-and-barks of P. emblica,-were dried, ground into
powder, mixed in 1:1 ratio and boiled with water. Moreover, the powder drug of Apo-taat remedy
was extracted by maceration.in. 95% ethanol to confirmed the antimicrobial effect of low and
medium polarity of chemical constituents in the ethanolic extract. Eight testing microorganisms
were Staphylococcus aureus, methicillin resistance S.. aureus, Escherichia coli, Bacillus subtilis,
Salmonella Typhi, Salmonella Typhimurium, Pseudomonas .aeruginosa and Candida albicans
that were associated with diarrhea. The results showed that the water extract of Apo-taat remedy
had higher antimicrobial effect that the ethanolic extract with MIC ranges of 0.313-1.25 mg/mlL.
The water extract of Apo-taat remedy exhibited bactericidal effect. Its main chemical constituent
was brazilin with the brazilin content of 5.19% w/w. Moreover, gallic acid was detected with 0.73%
w/w in the water extract. For stability testing, the water extract of Apo-taat remedy was stable
under accelerated condition with 40+2°C and 75 + 5% humidity for 6 months and no change of
the antimicrobial effect and chemical content. The water extract of Apo-taat was performed pre-
formulation study into four conditions such as acid hydrolysis, alkaline hydrolysis, oxidative

degradation and thermal degradation. These results showed that the water extract of Apo-taat



was unstable under acid and alkaline hydrolysis, so the acid and alkaline condition should be
avoided for product development of Apo-taat extract. In this study, the water extract of Apo-taat
was developed to tablet for an accurately measured dosage of the active ingredient and
convenience to use. A 500 mg of Apo-taat tablet contained 125 mg of Apo-taat extract. The
stability of Apo-taat tablet showed that the antibacterial of Apo-taat table was stable, but
chemical constituents of Apo-taat tablet has changed. It may cause of the degradation and
changes in structural conformation of brazilin and gallic acid to other chemical compounds that
still show antibacterial activity. However, the efficacy study and toxicity in animal should be

performed to evaluate side effect of Apo-taat tablet in the future.



