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Abstract

The affecting of current COVID-19 epidemic in patients complication with COVID-19
associated mucormycosis (CAM) and COVID-19 associated pulmonary aspergillosis (CAPA) results
in fatal and life-threatening. Andrographis paniculata (AP) and Curcuma longa (CL) herbal products
by the Government Pharmaceutical Organization are used as an alternative treatment for COVID-19
patients while the antifungal activity data are still unknown. We aimed to test the antifungal activity
of herbal products against CAM and CAPA pathogenic fungi together with suitable solvent extraction
of active compounds from both products. A screening antifungal activity test using powder of
AP and CL (200 mg/mL) in hexane, dichloromethane, ethyl acetate, and methanol was conducted
with agar toxicity method against five pathogenic fungi: Rhizopus sp., Absidia sp., Mucor sp.,
Aspergillus fumigatus and A. flavus. The results showed that CL powder in ethyl acetate produced
better antifungal effect than AP. The highest inhibition effect on A. fumigatus was detected with the
mycelial growth inhibition (MGI) of 100%. For the extraction with partition method, % yield of CL
with methanol was 24.35% and 18.24% from AP crude extracts. The crude extracts (0.6 mg/mL)
in 1% DMSO were tested for antifungal activity by disc diffusion method. The crude extract from
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CL could inhibit the mycelial growth of 4 species of fungi, Mucor sp. Absidia sp. A. flavas and A.
Jfumigatus. The highest effect was on A. fumigatus with an inhibition zone of 12.10 mm while AP
could not show any effect against the tested fungi. The antifungal properties of AP and CL herbal
products here supported and added value to Thai medicinal herbs used in alternative treatments for
COVID-19 patients infected with opportunistic fungi that may be found in COVID-19 patients in

the future.
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Table 1 Mycelial growth inhibition rate of Andrographis paniculata (AP) and Curcuma longa (CL) against

five human pathogenic fungi by agar toxicity assay.

Mycelial growth inhibition (MGI) (%)

solvent Herbal type
Rhizopus sp. Absidia sp.  Mucor sp. A. flavus A. fumigatus

AP 0.00 0.00 7.01 0.00 0.00
]|
CL 33.88 58.32 53.34 60.97 12.64
PC 84.50 66.89 84.50 84.50 84.50
AP 0.00 4.01 18.63 0.00 39.46
Hex
CL 42.27 56.08 54.64 54.83 25.97
PC 84.50 64.39 63.06 84.50 55.91
AP 0.00 0.00 38.06 0.00 0.00
DCM
CL 64.84 51.40 73.75 65.85 18.05
PC 84.50 60.29 60.83 84.50 32.69
AP 0.00 0.00 N/A 11.03 67.21
EtOAc
CL 79.90 53.79 N/A 71.08 100.00
PC 62.38 39.10 55.19 84.50 70.56
AP N/A N/A N/A N/A N/A
MeOH

CL N/A N/A N/A N/A N/A
PC N/A N/A N/A N/A N/A

AP; Andrographis paniculata, CL; Curcuma longa, DIl; Deionized water, Hex; Hexane, DCM,;
Dichloromethane, EtOAc; Ethyl acetate, MeOH; Methanol, PC; Positive control (Amphotericin B 1 mg/

mL), N/A : Not available (no colony growth)
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Rhizopussp.  Absidia sp.

Mucor sp.

gAY NoIRS wazAa

A. flavus A. fumigatus

- N .
oo

Fig. 1 Mycelial growth inhibition of Andrographis paniculata (AP) and Curcuma longa (CL) dissolved

in various types of organic solvent against five strains of human pathogenic fungi by agar

toxicity assay. AP; Andrographis paniculata, CL; Curcuma longa, DI; Deionized water,

Hex; Hexane, DCM; Dichloromethane, EtOAc; Ethyl acetate, MeOH; Methanol.
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Table 2 Weight and % yield of crude extracts from Andrographis paniculata (AP) and Curcuma longa

(CL) with different types of organic solvent by partition method.

Crude extract (g)

% Yield of crude extract

Solvent

AP CL AP CL
Hexane 0.77 2.36 1.54 4.73
Dichloromethane 1.01 6.28 2.20 12.55
Ethyl acetate 7.15 7.31 14.30 14.63
Methanol 9.12 12.17 18.24 24.34

AP; Andrographis paniculata, CL; Curcuma longa
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Table 3 Antifungal activity of crude extracts from Andrographis paniculata (AP) and Curcuma longa

(CL) against five human pathogenic fungi by disc diffusion method.

Inhibition zone (mm.)

Solvent Herb type A. fumiga-
Rhizopus sp. Absidia sp. Mucor sp. A. flavus
tus
AP 0 0 6.35 0 0
Hex
CL 0 8.01 6.46 5.3 121
PC 8.72 19.44 6.38 22.06 21.71
AP 0 0 0 0 0
DCM
CL 0 0 0 0 3.49
PC 8.75 11.27 4.93 17.78 19.38
AP 0 0 0 8.51 0
EtOAc
CL 0 0 0 9.34 0
PC 9.25 10.41 4.95 23.20 23.14
AP 0 0 8.95 0 0
MeOH
CL 0 0 0 0 0
PC 9.28 10.85 9.15 23.98 22.89

AP; Andrographis paniculata, CL; Curcuma longa, DIl; Deionized water, Hex; Hexane, DCM;

Dichloro-methane, EtOAc; Ethyl acetate, MeOH; Methanol, PC = Positive control (ltraconazole

30 pg/mL)
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Fig. 2 Antifungal activity of crude hexane extract from Curcuma longa (CL) against human pathogenic
fungi by disc diffusion method; A) antifungal activity of Absidia sp. B) Aspergillus fumigatus and
C) Aspergillus flavus.: AP; Andrographis paniculata, CL; Curcuma longa, NC; Negative control
(Deionized water), PC; Positive control (Itraconazole, 30 pg/mL); DC; 1%DMSO control and

SC; Solvent control (Hexane, Dichloromethane, Ethyl acetate, and Methanol).

Fig. 3 Antifungal activity of crude methanol extract from Andrographis paniculata (AP) against
Mucor spp. by disc diffusion method: AP; Andrographis paniculata, CL; Curcuma longa, NC;
Negative control (Deionized water), PC; Positive control (Itraconazole (30 pg/mL); DC; 1%DMSO

control and SC; Solvent control (Hexane, Dichloromethane, Ethyl acetate, and Methanol).
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