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Abstract

Introduction and Objective: Due to the outbreak of coronavirus disease 2019 (COVID-19), Andrographis
paniculata, or Fa Thalai Chon in Thai, has been used to treat this disease, leading to more varieties of A. paniculata
products available in the market. Therefore, an analytical method was developed to determine the andrographolide
content in three variants of A. paniculata products: A. paniculata capsules, A. paniculata extract capsules, and
A. paniculata extract tablets. The method will be used for the quality control of A. paniculata products in the
market.

Methods: The study was divided into two parts: (1) development of a method for extraction of
A. paniculata in products using methanol as a solvent and ultrasonic sonication and (2) validation of the analytical
method according to the ICH Guidelines using High Performance Liquid Chromatography (HPLC) technique with
a Zorbax C18 column (4.6 X 150 mm, 5-um particle size). The mobile phase was a mixture of water and methanol
(50:50), with a flow rate of 1.0 mL/min, and detection under UV light at the 224 nm wavelength.

Results: The 5-minute methanol extraction of A. paniculata followed by a 15-minute extraction with 50%
methanol, coupled with ultrasonic sonication, yielded an andrographolide content comparable to that achieved
using the Thai Herbal Pharmacopoeia 2021 extraction method. This method demonstrated specificity and a linear
relationship for the concentrations ranging from 0.02 to 0.14 mg/mL, with a correlation coefficient (r) of = 0.9999.
Precision, represented by %RSD, ranged from 0.2% to 1.1%, while accuracy, measured by percentage recovery
fell within the 95% to 99% range. Moreover, the method exhibited robustness against variations in mobile phase
ratio, flow rate, and column temperature.

Discussion: The comparison between the reflux method and ultrasonic sonication method revealed that
the latter is a viable alternative, offering ease of use, convenience, and elimination of carcinogenic chemicals
like dichloromethane. Additionally, it reduced both the analytical time and extraction steps for andrographolide
extraction.

Conclusion: The developed HPLC method is suitable for analyzing andrographolide content in three varia-
tions of A. paniculata products (capsules, extract capsules and extract tablets), encompassing all products found in

the market.
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(Table 1)

Table 1 Content of andrographolide extracted using the reflux extraction method and ultrasonication method

Andrographolide
. Andrographolide Andrographolide of
Methods Times of extract
of capsule extract tablet
capsule
Reflux extraction 30 min 2.4 %w/w 21.5 mg/capsule 19.6 mg/tablet
dichloromethane . methanol
(1:1)0
Ultrasonication 100% sonicate 2.5 %w/w 21.3 mg/capsule 20.5 mg/tablet
methanol 5 min and 50% 10 min
methanol at different times sonicate 2.6 %w/w 22.0 mg/capsule 20.5 mg/tablet
15 min
sonicate 2.6 %w/w 22.0 mg/capsule 21.1 mg/tablet
20 min

HAMSNATOUANNINNIZIAIZA

Aauoulasnilnlad lignsuniuaniie

1
A

6

RNES I@HWQWTMWQWT\@W@’NN‘U?Q’VIF’UBGW@
6

(peak purity) I@&Jﬁ'ﬁzmmmmmmqwmaqﬁﬂ

purity 21N purity angle flen 0.118 FefenTipan

purity threshold &én 0.290 LaZAINMIVAFAL
AATIVNRLAY A8 50% LNYNUDALALEITAZAY
mmgmwm’wﬁ’;ﬁmzmaisiﬁﬁtQEQWMiUﬁau
Aevasuoulasnslnladzesien retention time
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Figure 2 HPLC chromatograms of standard and sample

a: diluent (50% methanol), b: andrographolide standard solution, c: sample solution
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Standard calibration curve
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Figure 3 The calibration curve of Andrographolide standard intensity against peak area under the curve

NANSNAFAUANMNLAL Tusnmsfenmiumeit Aauinda e Tuasa
~ &% o { o ~ % .
MINOTILT LU NICUAL AR WL AYNMSAOTIEN (intermediate precision) WU

Hflen %RSD ogflugna 0.2-1.1 uazmsAeneisn  Jen %RSD agfluga9 0.2-04

Table 2 Test results precision

Capsule Extract capsule Extract tablet

Sequence Content of Intermediate Content of Intermediate Content of Intermediate
Injection androgra— Precision androgra— Precision androgra-— Precision

pholide pholide pholide

(%w/w) (mg/cap) (mg/tab)
1 2.372 2.358 21.583 21.710 20.436 20.408
2 2.366 2.374 21.568 21.571 20.719 20.414
3 2.367 2.371 21.555 21.618 20.308 20.385
4 2.365 2.375 21.518 21.576 20.774 20.275
5 2.371 2.356 21.813 21.645 20.808 20.473
6 2.356 2.377 21.697 21.635 20.325 20.365
Mean 2.366 2.369 21.622 21.626 20.562 20.387
RSD (%) 0.2 0.4 0.5 0.2 1.1 0.3

Criteria (%RSD) < 2.0"” < 2.0 < 2.0" < 2.0 < 2.0 < 2.0
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WNANTNATIUAMIN LS ¢ NaNs Wargs wuh IdeSeuaznmedundusat/lu

MNANTNAFOLANNUNUATEOUANNENT 729 95-99

Table 3 Accuracy test results for low, medium, and high concentration

Recovery (%)

E Concentration — Mean (%) RSD (%) Criteria (%)
(mg/ml) Injection
1 2 3
Capsule 0.04 950 958 989 96.6 2.2 95-105
0.08 958 959  96.2 96.0 0.2 95-105
0.12 96.7 96.8  96.6 96.7 0.1 95-105
Extract capsule 0.05 95.6 94.7 97.2 95.8 1.3 95-105
0.10 96.9 967  97.7 97.1 0.5 95-105
0.125 97.6  97.1 96.6 97.1 0.5 95-105
Extract tablet 0.03 97.3 988  96.6 97.6 1.1 95-105
0.06 96.3  96.1 96.4 96.3 0.2 95-105
0.09 99.0 986  97.1 98.2 1.0 95-105
NAN1SNANILANNNUVDIID wnasAaugougRaasaadnt wud %RSD oy

amm’m@ﬁaummwwﬂaﬁﬁ@ TR FIGIE SL‘LLE&’N 0.1-11

Fosuararaudin WasuSeTIM3 Maaadei

Table 4 Test results robustness

Mobile phase RSD Flow rate RSD Temperature RSD

Products ®
(methanol:water) (%) (ml/min) (%) (c) (%)
Capsule 48:52 1.0 0.8 0.4 28 0.5
50:50 0.4 1.0 0.4 30 0.4
52:48 1.1 1.2 0.4 32 0.7
Extract capsule 48:52 0.8 0.8 0.4 28 0.7
50:50 0.7 1.0 0.7 30 0.7
52:48 1.0 1.2 0.5 32 0.7
Extract tablet 48:52 0.5 0.8 0.2 28 0.2
50:50 0.1 1.0 0.1 30 0.1

52:48 0.3 1.2 0.1 32 0.1
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Table 5 Compare reflux extraction method with ultrasonication method (capsules)

Content of andrographolide reflux Content of andrographolide
Sample extraction method (mg/unit) ultrasonication method (mg/unit)
1 11.192 11.129
2 11.163 11.201
3 11.172 11.187
4 11.159 11.209
5 11.189 11.120
6 11.120 11.219
Mean 11.172
%RSD 0.3

Table 6 Compare reflux extraction method with ultrasonication method (extract capsules)

Content of andrographolide reflux Content of andrographolide
Sample extraction method (mg/unit) ultrasonication method (mg/unit)
1 21.348 21.583
2 21.209 21.568
3 21.251 21.555
4 21.457 21.518
5 21.452 21.813
6 21.496 21.697
Mean 21.496
%RSD 0.8

Table 7 Compare reflux extraction method with ultrasonication method (extract tablets)

Content of andrographolide Content of andrographolide

Sample reflux extraction method (mg/unit) ultrasonication method (mg/unit)
1 20.001 20.436

2 20.089 20.719

3 19.999 20.308

4 20.135 20.774

5 20.006 20.808

6 19.963 20.325

Mean 20.297

%RSD 1.6
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400 mg Andrographis powder add

400 mg/200 mg/80 mg Andrographis powder

add 10 ml of methanol, ultrasonicate for 5 minutes

50 ml of mixture of methanol and

dichloromethane (1:1)

4

|

Add 60 ml of 50% methanol, Ultrasonicate

for 15 minutes

Reflux in water bath for 30 minutes

$

3

Filter

.

Room temperature for 30 minutes

Evaporate at 50°C under reduced pressure

¥

Dissolve residue with 10 ml of

!

Transfer to 100 ml volumetric flask

4

Adjust volume to 100 mL with 50% methanol

Dilute with 50% methanol

2

4

Filter and assay

Filter and assay

Figure 4 Flow chart for sample preparation procedures of ultrasonication and reflux extraction
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