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INTRODUCTION
Arrowroot scientifically known as Maranta 
arundinacea is a starch obtained from the rhizomes 
of several tropical plants such as Zamia integrifolia 
and tapioca from cassava.1 Arrowroot is used as 
a nutritional food for infants and also for people 
recovering from illness. It has a wide usage among 
stomach and intestinal disorders, including 
diarrhoea.

Medicines synthesised from arrow root are used in 
soothing painful gums and sore mouth by direct 
application onto the affected area. It is also known 
to cure athlete’s foot skin infection which is a fungal 
infection of feet.2,3 In the food industry, arrowroot 
is used as an ingredient in cooking as a flavourless 
thickening agent.

Nanoparticles (NPs) are known to reduce toxicity, 
enhance bioactivity and also improve targeting. 
Among different nanoparticles such as silver 
nanoparticles and gold nanoparticles from 
inorganic metals, nanoparticles from selenium (Se) 
have been explored. Selenium is an essential non-
metal that has zero oxidation state which makes 
it a biologically inert material.4 Selenium has less 
therapeutic factors and delicate toxicity margins 
whereas the nanoparticles of selenium possess 
reduced toxicity and potential therapeutic benefits 
such as being an antioxidant, reducing risk of 
certain cancers, protection against heart diseases, 
etc.5,6 Selenium nanoparticles have been studied 
in various inflammation mediated disorders such 
as arthritis, cancer, diabetes and nephropathy.7 As 
an example of selenium nanoparticles function 
as a treatment beneficial to human health, some 
studies have shown that selenium nanoparticles 
can be taken in by cancer cells through endocytosis 
which induces apoptosis in cancer cells.8 Hence, 

functionalized selenium nanoparticles have become 
the leading innovation in controlling Se dosage for 
such human health benefits. 

Studies have shown that selenium nanoparticles 
containing a variety of polysaccharides have a size 
range of 20‐200 nm proving their benefit and hence 
demonstrating the importance

of using higher order saccharides to synthesise 
biologically therapeutic selenium nanoparticles. 
Using plants for NP synthesis can be advantageous 
over other biological  processes because it eliminates 
the extensive process of cell culture maintenance and 
can also provide large scale NP synthesis.9,10 This 
research aims to provide conjunction between the 
immunological activity of arrow root and the anti-
tumor activity of selenium nanoparticles materials in 
order to prove the anti inflammatory and cytotoxic 
activity of arrow root mediated with selenium 
nanoparticles.

MATERIALS AND METHODS

Plant extracts preparation
1g of arrow root powder was measured and taken. 
The measured amount of plant powder was then 
mixed with 100ml of distilled water and boiled for 
5-10 mins. The contents were filtered 

using a filter paper, funnel and measuring cylinder. A 
viscous filtrate was obtained (Figure 1).

Selenium nanoparticles synthesis
30mM sodium selenite was prepared in 50ml of 
distilled water with 50 ml of arrow root extract. 
Then the arrow root selenium solution was kept in 
the hot plate with magnetic stirrer for nanoparticle 
synthesis. The spectroscopy reading based on colour 
change was observed (Figure 2).
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Albumin denaturation assay

BSA (bovine serum albumin) was used as a reagent for the assay. BSA 
makes up approximately 60% of all proteins in animal serum hence is 
commonly used in cell culture.

2 ml of 1% bovine albumin fraction was mixed in different 
concentrations of arrow root selenium solution of 10 µI, 20 µI, 30 µI, 
40 µI, 50 µI resp. and pH was adjusted to 6.8 using 1N HCL. Then the 
reaction mixture was heated using a heating mantle at 37°C for 10 mins 
in a water bath. Mixture is cooled and absorbance value was obtained 
at 660nm. Equal amount of plant extract was replaced with DMSO for 
control. Anti-inflammatory activity was analysed (Figure 3).

Cytotoxicity analysis
3g of sea salt was measured using an electronic weighing scale and 
mixed with 300 ml of distilled water. A microplate was taken and 5 wells 
were marked as 10 µI, 20 µI, 30 µI, 40 µI, 50 µI respectively along with 
one well marked as control. The wells were filled with the prepared salt 
solution and 10 nauplii are added to each well respectively. Arrowroot 
selenium is now taken in centrifuging tubes for centrifugation followed 
by heat treatment in the hot air oven. The nauplii was then added as 10 
in number to each well using a transfer pipette. Then the prepared Se 
nanoparticles were added to each well with the respective measurement 
using the micropipette. The plate is kept undisturbed and observed after 
12 hours (Figure 4).

RESULTS 

Formation of arrowroot mediated selenium 
nanoparticles
In the performed selenium nanoparticles formulation process, sodium 

selenite solution was mixed with arrowroot and no chemical reaction 
was observed. Slight colour change was observed gradually in an 
interval of 24 h. The UV-vis spectroscopic readings of arrow root 
selenium nanoparticles showed an absorbance value of 660 nm.11,12 
The anti-inflammatory activity of Se NPs was studied using albumin 
denaturation assay. The graph obtained (Graph 1) showed a peak at 
different intervals.

In vitro anti-inflammatory activity of arrow root mediated 
selenium nanoparticles

A potential increase is seen in the anti-inflammatory property of arrow 
root mediated selenium nanoparticles in increasing concentration 
when compared to the standard diclofenac. The following calculations 
were done on the basis of the reading that was obtained (Graph 2).

Calculation:

%Inhibition: Ac-As x 100

                      Ac

Where Ac is the absorbance of control and As is absorbance of sample.

Cytotoxic activity of arrow root mediated selenium 
nanoparticles 

There were 60 nauplii in total with 10 nauplii distributed in each of the 
5 wells including the control. In an interval of 12 hours, the effect of 
the selenium nanoparticles was observed. It was observed that only 5 
nauplii were alive in the first well of the microplate with concentration 
10µI, 3 nauplii were alive in the second well with concentration 20 
µI and 1 nauplii was alive in the third well with concentration 30µI 
(Graph 3).

Figure 1: Preparation of arrow root extract.

Figure 2: Preparation of arrow root selenium nanoparticles.
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Figure 4: Cytotoxic activity of arrow root selenium nanoparticles.

Figure 3: Albumin denaturation assay. 

Graph 1: Spectroscopic analysis of selenium nanoparticles.
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Graph 2: In-vitro anti-inflammatory activity of arrow root selenium nanoparticles.
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Graph 3: Cytotoxic activity using brine shrimps.

DISCUSSION
The characteristic absorption does not originate from any synthetic 
precursors because the solution was subjected to filtration to remove 
any impurities. The strongest absorption intensity hails from when 
arrowroot selenium NPs concentration increases. The graph obtained 
(Graph 1) showed a peak at different intervals indicating the synthesis 
of nanoparticles.11

A potential increase in the anti-inflammatory property of arrow root 
mediated selenium nanoparticles in increasing concentration when 
compared to the standard diclofenac shows that this formulation can 
be of good therapeutic benefit in case of inflammatory diseases. There 
has been a considerable increase in the exploration of nanoparticle-
based therapeutics for the treatment of cancer, inflammation, allergy, 
infections and other oxidative stress related disorders.12

One article13 published in 2013 showed that it possesses antifungal 
activity due to its ability to cure Tinea Pedis and also has a glycemic 
index that is low, 32, and can be effective when used in a blood sugar 
diet. Arrow root comprises terpenoids which is what is known to 
prevent diseases like cancer and elicit properties such as immune 
modulation and anti-inflammation. This explains its usage in density 
as it adopts anti-inflammation mechanisms when penetrated into the 
mucous membrane of oral cavity and thereby suppressing swelling.14

The cytotoxic activity test of arrowroot mediated selenium 
nanoparticles indicates the decreased cytotoxic activity exhibited by the 
arrow root mediated selenium nanoparticles in lesser concentrations. 
Hence, this shows that dose dependent formulations of arrowroot 
mediated selenium nanoparticles may prove to be less toxic and safe for 
therapeutic treatments.15

CONCLUSION
This study proves that there are anti-inflammatory mechanisms adopted 
by the selenium nanoparticles. The arrowroot selenium nanoparticle 
formation is known to adopt cellular mechanisms to counteract and 
inhibit inflammation. Also, the confirmed lowered cytotoxic effect 
of arrow root mediated selenium nanoparticles provides a potential 
application of these in future. In future these nanoparticles can be used 
for new drug designing and targeting and offer treatment for various 
inflammatory disorders with minimal side effects. Also, these arrow 
root-stabilized nanoparticle formulations were demonstrated to have 
biocompatibility, as well as strong potential for application in the fields 
of medicine and food.
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