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Effect of Andrographis paniculate extracted on Sar-CoV2

In vitro study in Thailand

This article is made available via the ACS COVID-19 subset for unrestricted RESEARCH re-use
and analyses in any form or by any means with acknowledgement of the original source.
These permissions are granted for the duration of the World Health Organization (WHO)
declaration of COVID-19 as a global pandemic.
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Anti-SARS-CoV-2 Activity of Andrographis paniculata Extract and Its
Major Component Andrographolide in Human Lung Epithelial Cells
and Cytotoxicity Evaluation in Major Organ Cell Representatives
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Andrographis paniculata extract

IC,,=9.54 ug/mL
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This study demonstrated anti-SARS-CoV-2 activity of A. paniculata and

andrographolide using a Calu-3- based anti-SARS-CoV-2 assay.
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CCyy in SH-5Y-5Y
- A paniculara extract =100 pg'mL
pholide = 13,19 M

T in HK-2
- A panicudare extract =100 pg'mL
- Andrographolide = 34.11 pM

Ll in Caco-2
- A panicwlata extragt =100 pg/mL
- Andrographolide = 52.30 pM

Potent anti-SAR-CoV-2 activities, together with the favorable cytotoxicity profiles,

support further development of A. paniculata extract and especially andrographolide
as a monotherapy or in combination with other effective drugs against SARS-CoV-2

infection.



Effect of Andrographis paniculate extracted on Sar-CoV2 SUDB|CO®

Ministry of Health approve to use Andrographis paniculate extracted in COVID-19 patient
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Effect of Boesenbergia rotunda extracted on Sar-CoV?2 Supelco\,@
In vitro study in Thailand

scientific re ports a SARS-CoV-2 SARS-CoV-2

+ +
SARS-CoV-2 Human IgG ~ Neutralizing serum

W) Gheck for updates

High-content screening of Thai
medicinal plants reveals
Boesenbergia rotunda extract LS @

. - SARS-CoV-2 virus,
and its component Panduratin Vero EG cells
A as anti-SARS-CoV-2 agents C

Phengthon Kanjanasirirat !, Ampa Suksatu®'%, Suwimon Manopwisedjarcen?,
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Somchai Chutipongtanate!?, Suradej Hongeng™¥?, Suparerk Borwornpinyo™®™ &
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Andrographis paniculata (Extract) f
T T

+ Taken together, we identified B. rotunda extract and its
active compound, panduratin A, as the promising anti-
SARS-CoV-2 agents by using the high-content imaging
system coupled with the plaque reduction assay.

« Importantly, B. rotunda extract and panduratin A exhibited
the potent antiviral efficacy in Vero E6 cells when the
treatment was performed after SARS-CoV-2 infection

Boesenbergia rotunda (Extract)
9 el ] 2

Panduratin A
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Analysis of Andrographis paniculate by TLC and HPLC method Supelco.
Collection, extraction, and identification

nsseuflageitagayulnsimzatelasdulunasarduauni
* degraimeatglasinanamaiuayenn Havisiigumgivied 24 Falug
*  daseee 5 ndu ldluvienseany aum 5 x 5 cm.

inlUauuniai gaumadl 40 - 50 C Uszanad 18 Falus
* NINARTUIAMENITUA

wulugananafnuisdluiosusuenia wldluszeznalifiund 1 &anv

Aregeayulnsimsarelasviiaualys
gineluialya (1 ualga Inzatelas 400 Tadn3u) 1w 4 ualyanay
safusdluFauTinul nsu

Collection

Andrographis Herb shall be kept in well-closed containers,
protected from light, and stored in a dry place. It should
be used within 1 year and air-dried every 2 to 3 months.

Extraction

To about 1 g of the sample, in powder, add 20 mL of
ethanol, boil in a water-bath and filter. To the

filtrate, add 300 mg of decolorizing charcoal, stir and filter
(solution 1).

Identification

To 1 mL of solution 1, add 2 drops of a 2 per cent w/v solution of
3,5-dinitrobenzoic acid in methanol and 2 drops of a 5.7 per cent
w/Vv solution of potassium hydroxide in methanol: a purplish red
colour develops.



Analysis of Andrographis paniculate by TLC and HPLC method Supelco.
Thin layer chromatography method

+ Silica gel GF254 as the coating substance and a mixture of 85

volumes of Chloroform and 15 volumes of absolute ethanol as the
mobile phase. 90281 Andrographolide

» Apply separately to the plate, 5 uL each of the following solutions.
Prepare solution (A) by boiling 1 g of the sample, in powder, with 20
mL of Ethanol on a water-bath for 5 minutes, adding 300 mg of
decolorizing charcoal stirring, and filtering.

« Evaporate the filtrate underreduced pressure to dryness and dissolve
the residue in 1 mL of warm ethanol (80 per cent).

« For standard, dissolve 2 mg of andrographolide in 1 ml of ethanol

« After removal of the plate, allow it to dry in air and examine under
ultraviolet light (254 nm), marking the quenching spots

« Spray theplate with a 2 per cent w/v solution of 3,5-dinitrobenzoic
acid in Methanol and then with an excess of a5.7 per cent w/v
solution of potassium hydroxide in Methanol ; the spot due to ="
andrographolide is dark violet. '



Analysis of Andrographis paniculate by TLC and HPLC method
Chromatogram

Table 1 hR; Values of Components in Ethanolic Extract of the Aerial Parts of

Andrographis paniculata (Burm. £) Nees

Detection
Spot hR; Value
UV 254 3,5-Dinitrobenzoic Acid/
Potassium Hydroxide in
Methanol
1 1-5 - dark violet
2 11-15 quenching violet
3 1522 quenching violet
4* 28-32 - dark violet
5 49-51 - violet
6** 52-56 quenching dark violet
7 5759 quenching violet
8 b6—68 - violet
Qi 69-71 quenching dark violet
*necandrographolide
**andrographolide
*** dehydroandrographolide
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Thin-Layer Chromatogram of Ethanolic Extract of the Aerial Parts of Andrographis
paniculata (Burm. f.) Nees, Detected with 3,5-Dinitrobenzoic Acid/Potassium
Hydroxide in Methanol

solution (A)

a 0.4 per cent w/v solution of dehydroandrographolide in ethanol

solution (B)

a 0.2 per cent w/v solution of neoandrographolide in ethanol
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o



Analysis of Andrographis paniculate by TLC and HPLC method Supelco.
Standard and sample preparation for HPLC analysis

Standard preparations

« Dissolve an accurately weighed quantity of andrographolide in sufficient methanol and dilute with Mobile phase to obtain a stock solution having a
known concentration of about 200 pg per mL.

« Dilute this solution quantitatively, and stepwise with Mobile phase to obtain six solutions having known concentrations of 20, 40, 60, 80, 100, and
140 pg per mL.

Sample preparation

« Reflux about 400 mg of Andrographis Herb, in fine powder, accurately weighed, with 50 mL of a mixture of equal volumes of dichloromethane and
methanol in a water-bath for 30 minutes.

« Filter and evaporate the filtrate at 50° under reduced pressure to dryness. Dissolve the residue in sufficient methanol , transfer quantitatively to a
100-mL volumetric flask, dilute with Mobile phase to volume, and mix.

+ Filter through a nylon membrane having a 0.45-pym porosity.

11



Analysis of Andrographis paniculate by TLC and HPLC
HPLC condition by general C18

method
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Running solvent A: Phosphate buffer [prepared By ey
dissolving 0.136 g of (KH2PO4) in 900 ml of water ; ; "
and0.5ml of H3PO4) then the final volume was LL_ o
made up to 1000 mi] 1000 1 A g ]:/\O¢ :
800 ] Andrographolide ?‘,C ““CH,0H
Running solvent B: Acetonitrile 1 e naleolils
800 4
Detection: UV 223 nm s ] ... . / w\w
) 1
Flow rate: 1.5 mL/min E 800
500 4
Running condition: Gradient condition pron: of o
- CU
200 j H.C 'CH JOH
Solvent A Solvent B : '3°’/‘“,"°9""’“°""°
0 min 95% 5% - U B Py |
18 min 55% 45% 0 -
25 min 20% 80% 1 16 1 18 19 21 2 23 2
28 min 20% 80% Chromatogram of Standard Mix

26 27

Ref A randomized doubleblind placebo controlled clinical evaluation of extract of Andrographis paniculata
(KalmColdTM) inpatients with uncomplicated upper respiratory tract infection
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Analysis of Andrographis paniculate by TLC and HPLC method Supelco®
HPLC condition by Special C18 (Fast method)

Running solvent A: Water al
Running solvent B: Methanol 200
Detection: UV 220 nm 1
150
Flow rate: 3 mL/min .
Running condition: Gradient condition 100 4
Solvent A | Solvent B 5
0 min 40% 60% k 2 Mi'_’
9 min 51% 49% ol A J .
10 min 40% 60% | R e e A R ™ TR

Mrutes

andrographolide 1, didehydroandrographolide 2 and neoandrographiside 3.

Ref Quantitative Determination of Andrographolide and Related
Compounds in Andrographis paniculate Extracts and Biological
Evaluation of Their Anti-Inflammatory Activity
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Analysis of Boesenbergia rotunda extracted by TLC and HPLC method Supelco.
Extraction, Standard preparation, and TLC method

Extraction hRf
B. rotunda root was dried and ground into 100

powder. The powders were exhaustively Leeat
extracted with dichloromethane using Soxhlet
apparatus. The extract yields were weighed
and recorded.
Stalk 5
Standard

Two microliter of standard pinocembrin
solutions were applied (0.4, 0.8, 1.2, 1.8 and

2.0 pg/mil)
S0
TLC analysis

One g of the sample was macerated in
powder, with 10 ml of 95% ethanol for 6

Maroon stem

Shoot base
hours, and filtered and evaporated to
dryness. The residue was dissolved in 1 ml of Rhizome 23
95% ethanol. Apply 3-5 ul was applied to the .

TLC plate, using silica gel F254 as the coating
substance.
I = detection under UV light 254 nm
IT = detection under UV light 365 nm 0
ITI = detection with anisaldehyde staining reagent

I II III

Ref Pharmacognostic Specification and Pinocembrin Content of Boesenbergia rotunda Root

15



Analysis of Boesenbergia rotunda extracted by TLC and HPLC method Supelco@J

Extraction and standard preparation

Extraction

1) For the extraction of five selected flavonoids,
rhizomes from suspension cultures were oven dried at
38 °C and pulverized.

2) Powdered samples (1.0 g) were soaked in 100 ml of
methanol for 72 h and filtered through a Whatman
No. 1 filter paper.

3) The filtrates were concentrated using a rotary
evaporator (BUCHI Rotavapor R-114).

4) The slurry residue was then partitioned against an
equal volume of ethyl acetate and water.

5) Ethyl acetate fraction was again evaporated.

6) The mass of the partitioned ethyl acetate extract was
recorded and re-dissolved in methanol at a ratio of
1.0 mg of extract to 0.2 ml methanol.

7) This methanolic solution of the extract was filtered

through 0.45 ym PTFE filter (Sartorius 13 CR) prior to
HPLC injection.

16

Standard preparation

Quantification of alpinetin, pinocembrin, cardamonin,
pinostrobin and panduratin A in the extracts was done
using a standard calibration method applicable within the
range of 0.002 to 1.0 ug.

OH O HicO O
H,CO ‘ 0 O
38790 (%)-Pinostrobin PHL89849 Alpinetin
O OH
o) O [ ‘
Q%g H,CO OH
OH O

P5239 Pinocembrin C8249 Cardamonin



Analysis of Boesenbergia rotunda extracted by TLC and HPLC method Supelco.
HPLC condition by general C18

240

0 6 naringenin 5-methyl ether (1), alpinetin
00 3 g (2), pinocembrin (3), cardamonin (4),
180 5 N pinostrobin chalcone (5), pinostrobin
o .
160 s 8 (6), 4-hydroxypanduratin A (7) and
140 g panduratin A (8)
220 2 S
1.00 <
080 8 z Ref Vasorelaxant Effect of Boesenbergia rotunda and
050 1 = 45 4 Its Active Ingredients on an Isolated Coronary Artery
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Running solvent A: 0.1% HCOOH-containing water Solvent A Solvent B

Running solvent B: Acetonitrile 0 min 80% 20%

_ 40 min 10% 90%
Detection: UV 300 nm 50 min 10% 90%
Flow rate: 1 mL/min 55 min 80% 20%

Running condition: Gradient condition
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Analysis of Boesenbergia rotunda extracted by TLC and HPLC method Supelco.
HPLC condition

Running solvent A: 0.1% phosphoric acid
Running solvent B: Acetonitrile 008 - C
l z -
Detection: UV 220 nm ] & < €
006 § §
Flow rate: 3 mL/min 1 o T
Running condition: Gradient condition o0s] 5 v <
] £ = ks
=N Z H
] = g Z
002 \l/ 15 s%
Solvent A Solvent B ] | | 3 v
: 0 [§) ]
T —— e N\ Y
4.5 min 65% 35% ] . U J )
° min 400/0 600/0 n‘oo‘ " Tabo | 400 600 800 1000 1200 1400 1600 1800
X | 4. 1 | 10. 12, 14, 16. 18.
8 min 0% 100%
16 min 80% 20% Ref Existence of bioactive flavonoids in rhizomes and plant cell cultures of
18 min 80% 20% Boesenbergia rotunda (L.) Mansf. Kulturpfl
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CIA focus seminar 2

Promotion
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Product description Special price [1]
3 ]

ZAVANO0 Chromolith® Performance RP-18 endcapped 100-4.6 16,990
1 HPLC column

v ' 501
IIANLAY GBNWIDU Guard column set an $1A1ABANU LWU 5,000 U BME_’.——
L/

Product description Special price e

LAWK Chromolith® Performance RP-18 endcapped 100-4.6 HPLC 11,990

008+ C
column ] ﬁ i -
LYIEYXNW Chromolith® 5-4.6 guard cartridge holder 13,180 .
004 £ ‘l’ Ed
YUYl Chromolith® RP-18 endcapped 5-4.6 guard cartridges (3 18,430 z E
3 : g
pieces) r‘ * ‘ : i
| v \
Total 43,600 GDEP;_‘JMﬂ%_,\M“JL_\JLJ\ / L&JJ\/F\M
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Success Story of Cannabinoid Application in
Medicine, Foods, Beverages, and Cosmetics

lao

N0, HNINSDVY UINNUD

fondhgudndnghuBoussinddiumsuwndunulnouazayulws
Isowahnahws:enasfioguas

11 domiau 2564 var 14.00 - 1530 u
W¢ Zoom Meeting

avassudausu
UDvaULIAN DIN
Isowsnunadws:n

Supelco.



