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Abstract

Introduction and Objectives: The 21* A-Po-That traditional drug formula exhibits antibacterial activity
against many bacteria that cause diarrhea and its main chemical constituents are brazilin and gallic acid. But there
have been no studies on its effects on antibiotic-resistant bacteria and its stability in inhibiting antibiotic-resistant
bacteria, as well as its other chemical compounds. The objectives of the study were to examine the antibacterial
effects of 21% A-Po-That extract against extended-spectrum beta-lactamase-producing Escherichia coli or ESBL
E. coli, analyze its chemical composition and assess the stability of the extract under accelerated conditions.

Methods: Extraction of the A-Po-That remedy was performed using a water decoction method. Subse-
quently, the antibacterial activity of the extract was assessed by the broth microdilution assay, while the chemical
composition was quantified using the HPLC approach. The A-Po-That remedy extract was examined for stability
under accelerated conditions for 6 months and tested/analyzed for antibacterial activity and chemical compounds.

Results: The 21st A-Po-That remedy extract was found to exhibit antibacterial activity against ESBL
E. coli with minimum inhibitory concentration (MIC) values ranging from 0.625 to 2.5 mg/mL. Protosappanin B
was the primary chemical constituent of the A-Po-That extract with a chemical concentration of 2.89 +0.21%w/w.
The stability testing revealed that the A-Po-That extract exhibited stability in terms of its antibacterial activity and
a change in its protosappanin B content after 120 days of testing. However, there was no significant difference in
the content of protosappanin B between day 180 and day 0.

Discussion: The 21* A-Po-Thatremedy extract effectively suppressed the growth of ESBL E. coli. However,
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the primary chemical compound identified was protosappanin B, which differs in contrast to what was previously
reported. Seasonal and climatic changes may have an impact on the chemical composition of the remedy’s medici-
nal plant ingredients. Furthermore, the A-Po-That extract exhibited consistent antibacterial activity, but displayed
different results in terms of chemical composition. The changes in moisture and temperature might be contributing
to the changing chemical composition of the remedy.

Conclusions and Recommendation: The findings indicate that the A-Po-That formula extract has the
ability to inhibit ESBL E. coli growth with protosappanin B being identified as its main chemical compound. After
undergoing stability testing for 180 days, the concentration of protosappanin B remained unchanged compared to
day 0. However, the concentration of protosappanin B exhibited increased after 120 days. Thus, it is necessary to
store A-Po-That extract in conditions of low temperature and low humidity to prevent any alteration of its chemical

elements. Before performing any efficacy study of the A-Po-That formula in patients, it is necessary to perform a
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toxicity study first.

Key words: Phyllanthus emblica, Caesalpinia sappan, A-Po-That formula, anti-bacterial activity, herbal
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Figure 1 HPLC chromatogram of (a.) Apo-that extract 5 mg/mL, (b.) protosappanin B 200 ug/mL, and (c.)
Apo-that extract 5 mg/mL spike with protosappanin B 200 ug/mL
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Figure 2 UV visible spectra of protosappanin B (black Iine) and protosappanin B in Apo-that extract (green Iine)

Table 3 Linearity, correlation coefficient (r2), limit of detection (LOD), limit of quantitation (LOQ) of calibration
curves of protosappanin B in Apo-taat extract

Parameter Protosappanin B

Concentration (ug/mL)

25-400
Regression equation (y = axe + b) Y = 19578x-75563
R 0.9999
LOD (ug/mL) 6.39
LOQ (ug/mL) 21.3
Table 4 Intra-day and inter-day precision of protosappanin B
Intra—day’ (n = 9) Inter-day” (n = 9)
Sample Concentration Measured Measured
(ug/mL) Concentration %RSD Concentration %RSD
(ug/ml) (ug/mL)
100 97.82 £ 1.05 1.07 96.7 £ 1.12 1.15
Protosappanin B 200 199.07 £ 0.9 0.45 196.01 + 3.35 1.71
400 400.91 = 5.1 1.27 39484 +7.3 1.85

“Data was expressed as Mean + S.D. and obtained by triplicate analyses in a consecutive run

®Data was expressed as Mean = S.D. and obtained by triplicate analyses per day over 3 different runs
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Table 5 Accuracy validation of the analytical method for protosappanin B

Sample Spiked volume Recovery (%) Mean = %RSD
(ug/mL) N1 N2 N3
50 104.18 104.67 101.11 103.32 £ 1.86
Protosappanin B 100 93.63 91.57 90.99 92.06+ 1.5
200 93.44 95.12 94.87 94.48 + 0.95
4.00
3.41 3.42%
’é 350 | 3.20 3.15 3.30
S 300 |
-
=
8 250 ++
=
8
o 200 |
£
S 150 |
Q
Q
® 1.00 |
8
& 050
0.00 1 1 1 1 1 1 1 J
0 30 60 90 120 150 180

Day

Figure 3 Protosappanin B content at day O to 180 after stability testing (*p-value<0.05)

st lsfioumsdnmilavinmsiiensy  wa brazilin vl 10.874 wa 24.097 usianaia
BNousNeE 9 Faanmonuldlusfudebra-  sesdtiSnanieend protosappanin B #4
zilin UaY protosappanin B lag/ | H5u1Aa51e5h é’am@vlﬁmﬂmmqwad peak Astenehn peak
Wenfumuhasaiassuenalneisenanudie 984 protosappanin B (Figure 4)

AvEasriailasny peak 199803 gallic acid
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Figure 4 HPLC chromatogram of (a.) Apo-that extract 5 mg/mL, (b.) gallic acid and brazilin 200 ug/mL, and
(c.) Apo-that extract 5 mg/mL spike with gallic acid and brazilin 200 ug/mL
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