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 The inhibition of SARS-Cov-2 S binding with hACE2, expressed in most human tissues, may prevent the severity of 
virus infection. However, commercial ACE2 inhibitor drugs are still limited, while several natural compounds have 
already been reported to have anti-ACE2 activity. We found the potential of hydrolyzed glucomannan of porang 
tuber in the inhabitation of binding activity between ACE2 and S1 of SARS-Cov-2. 
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INTRODUCTION 

A year after discovery of the Severe Acute Respiratory 
Syndrome Coronavirus 2 (SARS-Cov-2) that caused the 
Coronavirus Disease 2019 (Covid-19) pandemic, most affected 
countries already carry out their vaccination programs. 
However, the need for various strategies to treat and prevent 
infection still open widely. Possible anti-viral activity from 
natural resources has become more interesting in this 
condition where viruses emerge in the light of advancing 
technological resources available [1]. 

One of the therapeutic strategies by administration of 
convalescent plasma, which has been applied since previous 
coronavirus outbreaks as an adaptive immunotherapy 
method, especially for comorbid individuals [2]. On the other 
hand, there are particular interests in the direct inhibition of 
the interaction between the virus with human Angiotensin-
Converting Enzyme 2 (hACE2) as it’s cell receptors [3]. It is 
suggested that the virus variants show improved affinity of 
spike receptor binding domain (S RBD) to hACE2 [4,5]. ACE2 is 
the novel homologue of ACE and a key component of renin-
angiotensin-aldosterone system (RAS) which is regulator of 
systemic vascular function both in health and disease [6].  

Since the first case of human outbreaks of SARS-Cov in 
2003, ACE2 was identified as the cellular receptors where the 
extracellular part of ACE2 interacts with the SARS-Cov spike 
glycoprotein (S) to mediate the binding and entry of 
coronavirus into human cells [7,8]. The S1 subunit of SARS-Cov-
2 S protein consists of receptor binding domain (RBD) that 
contains receptor binding motif (RBM) which cleaves the ACE2 
receptor, then the S2 subunits facilitates the viral cell 
membrane fusion [9]. It was reported that the binding affinity 
of SARS-Cov-2 S protein with ACE2 is 10-20 times higher than S 

protein of SARS-Cov [10,11]. Because it is possible for S protein 
to further mutate, blocking its cell receptors may be a more 
effective strategy. 

ACE2 is expressed in most tissues, mostly in the kidney, 
endothelium, lungs, and heart where those organs became the 
targets of SARS-Cov-2 infection especially the lung as the virus 
transmitted through human respiratory system [12,13]. High 
expression of ACE2 commonly found in diabetic and heart 
patients which elevated the risk of infection [13]. Commercial 
drug for ACE2 inhibitors are still lacking than ACE inhibitor 
which are widely marketed. On the other hand, natural product 
such as flavonoids and peptides were reported to have 
potential against Covid-19 through receptor inhibition of ACE2 
[10]. However, the similar potential of polysaccharides much 
less explored. Polysaccharides as active ingredients have 
several advantages including wide sources, low toxicity, fewer 
side effects, good biocompatibility, and able to act an immune 
regulator [14]. 

Glucomannan (GM) is a water-soluble polysaccharide 
abundant in nature, commonly isolated from tubers of 
Amorphophallus sp. This polysaccharide composed of β-1,4 
linked d-mannose and d-glucose monomers and reportedly 
have promising biopharmaceutical benefits [15]. 
Glucomannan also known to have anti-inflammation and 
immunomodulator activity which can be used as indirect 
mechanism to treat SARS-Cov-2 infection [16]. Modified GM 
from Amorphophallus konjac reportedly able to interact with 
glycoprotein of Human Immunodeficiency Virus (HIV) [17] and 
also shown potential as ACE inhibitor [18], however its activity 
as ACE2 inhibitor has never been explored before.  

Natural ACE2 inhibitors have the ability to interact with 
hACE2 interface either by disturbing hydrogen bond between 
ACE2 and S protein [10] or direct molecular binding with ACE2 
[19]. In this study, we investigated on the potency of 
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glucomannan as inhibitor of ACE2 and SARS-Cov-2 S1 
interaction by direct molecular binding. Derived glucomannan 
from porang tuber (Amorphophallus muelleri) which natives in 
Indonesia. 

METHOD AND RESULT 

Glucomannan flour was wet extracted from porang tuber, 
then hydrolysed with HCl in various concentrations (0.25N, 
0.5N, and 1.0 N) in order to broke the particles into smaller sizes 
to improve its bioactivity without changing the chemical 
structure. Hydrolysis carried for 60 minutes at 75oC, then 
neutralized with NaOH. Hydrolysed glucomannan (HGM) 
separated from the solution by precipitation in ethanol, then 
dried using a fluidised bed dryer at 50oC. The inhibitory activity 
of HGM on SARS-Cov-2 and ACE2 interaction were tested using 
enzyme-linked immunosorbent assay (ELISA) kit purchased 
from BPS Bioscience (San Diego, CA, USA), following the 
manufacturers' instruction. 

The result shows that hydrolysed glucomannan slightly 
reduce the binding activity between ACE2 and S1 of SARS-Cov-
2. The greater inhibitory effect obtained by HGM produced by 
more significant hydrolysis, which suggested the particle size 
of glucomannan plays a significant role in its bioactivity. The 
data indicate the potency of hydrolysis with higher than 1N HCl 
concentration can be done to produce glucomannan with 

much smaller particle size to provide a more significant to 
optimal ACE2 – S1 interaction inhibitory effect. 

DISCUSSION 

Throughout the pandemic, there are unique situations 
where people independently learn and look for information on 
drugs and Covid-19 prevention. Unfortunately, due to poor 
healthcare-seeking behaviour, most people tend to self-
medicate their symptoms [20]. This became prevalent 
especially in developing countries where there are commonly 
lack of massive awareness programmes, causing the growth of 
rumours, stigma, and conspiracy theories around public health 
emergencies [21,22]. While such medical conspiracy theories 
can motivate people to refusing vaccines or antibiotics, this 
situation often accompanied by widespread rumours about 
natural remedies that seems to be easier to follow by the wider 
community such as consuming specific mixes of herbs and 
spices that they believe would strengthen the lungs against 
virus [22]. 

Indonesia included as one of the biggest source of rumours, 
stigma, and conspiracy theories around Covid-19 pandemic, 
lead to mistrust with governments and health professionals 
[22]. Self-medication method by consuming supplements and 
natural product labelled as “Anti Covid-19” without 
prescription became a common sight [23]. Natural or plant-
based health products has been generally more preferred 

 

 
Figure 1. ELISA could be used to examine activity of HGM abrogate interaction between ACE2 and Spike protein (a), and and the 
inhibitory effect of HGM against ACE2-S1 interaction (b) 
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mostly motivated by people’s familiarity with the raw 
materials, it was more influential than their personal 
background including nationality, education, employment, or 
income [24].  

Research and development of natural and plant-based 
medicine such as ACE2 inhibitors became important especially 
in countries that still strongly hold on local wisdom of 
traditional treatments. This experiment becomes a gateway for 
further anti-viral study of porang glucomannan and new 
approach to produce more natural based medicines. 
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