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ABSTRACT 

Plants with medicinal properties are efficiently used not only today but also in ancient communities  in 

prehistoric times. Phyllanthus niruri Linn. is a small medicinal herb belongs to Euphorbiaceae family 

having wide range of medicinal properties. And are used widely across the world for the treatment of 

various health issues like Jaundice, ulcers, skin diseases, diabetes, chest pain and urinary complications. In 

the present study experiments were conducted for analyzing Aluminium(Al) uptake in Phyllanthus niruri 

Linn under Al stress supplemented with Silicon(Si). The experimental setup was completely randomized 

with three treatments (0, 1.6 mmol/L Al, and 1.6 mmol/L Al + 2.0 mmol/L Si; being described as the 

control, Al toxicity and Al toxicity + Si, respectively). Treatments were given for two time intervals – 2hrs 

and 4hrs. The aluminium uptake was evaluated using Hematoxylin staining method. It was observed that Al 

uptake was same for both control and treated plants (Al toxicity and Al toxicity + Si) when the treatments 

were given for 2hrs. While on the other hand  when the treatments were given for 4hrs there is an increase in 

Al uptake in treated plants (Al toxicity and Al toxicity + Si) as compared to control. But at the same it was 

also observed that the value for Al uptake in plants that were only treated with Al is higher than that were 

treated with solution containing Al along with Si. From this observation it can be concluded that Si is 

helpful in decreasing the effect of Al upto some extent. 
 

Index Terms - Phyllanthus niruri Linn., aluminium toxicity, silicon, aluminium uptake, hematoxylin. 

 

I. INTRODUCTION 

Medicinal plants play a vital role in Indian medicine and are used for the treatment of various diseases 

(Nisar, M. F., 2018). Phyllanthus niruri Linn. is a small medicinal herb belongs to Euphorbiaceae family 

having wide range of medicinal properties, used in the Indian ayurvedic systems from the ancient times 

(more than 2000 years) for the treatment of various health issues like Bronchitis, Anaemia, Leprosy, Asthma, 

Urinary disorders etc. (Narendra et al., 2012). Aluminium(Al) occupying nearly 40% of the world’s arable 

lands act as the major environmental stress that limits productivity particularly at pH- 5.0 or below (Achary 

et al., 2008). Although Silicon(Si) has not been classified as an essential element it has been considered as 

beneficial element for the plants by improving the condition of soils and can lessen the toxic effects of Al as 

reported through various research works (Zhu et al., 2019;  Malhotra et al., 2016). Concentration of toxic 

Al3+ was found to decrease by the addition of silicon, presumably by the formation of Al-Si complexes, a 

non-toxic form (Ma, J. F., 2004). Based on this overview, our hypothesis is that Si must reduce the negative 
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impacts of Al in Phyllanthus niruri Linn. The aim of this research work is to determine aluminium uptake in 

Phyllanthus niruri Linn. under aluminium (Al) stress supplemented with silicon (Si) and determine if Si can 

improve the tolerance mechanism of Phyllanthus niruri Linn. exposed to Al toxicity. 

 

II. OBJECTIVE 

Aluminium uptake test in Phyllanthus niruri Linn. under Aluminium (Al) stress supplemented with Silicon 

(Si). 

 

III. MATERIALS AND METHODS 

Plants were collected from the Botanical Garden of Ranchi University, Ranchi. The experimental setup was 

completely randomized with three treatments (0, 1.6 mmol/L Al, and 1.6 mmol/L Al + 2.0 mmol/L Si; being 

described as the control, Al toxicity and Al toxicity + Si, respectively). Treatments were given for two 

different time intervals – 2hrs and 4hrs (Lima et al. 2016). Root uptake of Al was determined by 

hematoxylin staining assay (Ownby, 1993). Freshly harvested roots from both the treatments (2 hrs and 4 

hrs) and control were taken and washed thoroughly in running tap water for 10 min and then stained with 

solution containing 0.2% hematoxylin and 0.02% KIO3 for 15 min at room temperature. After staining the 

roots were washed in distilled water for 10 min. Root tips of approximately equal length were excised and 

soaked in 4ml of 1N HCl for 1 h.  The absorbance of the resulting clear solution was measured at 490nm 

using a UV–Visible spectrophotometer (Figure:1). 
 

IV. RESULT 

There is an increase in aluminium uptake of Phyllanthus niruri Linn. with increase in time duration in both 

the experimental conditions (Al toxicity, Al toxicity+Si) as compare to control. This result can be explained 

by the following table and column graph (Table: 1 and Figure: 2). For 2hrs duration the calculated value for 

aluminium uptake under control condition as well as for the treated plants (Al toxicity and Al toxicity + Si) 

is  same i.e 0.06. On the other hand when the treatments were given for 4hrs duration the calculated value 

for aluminium uptake under control condition is 0.08 while for the treated plants - Al toxicity and Al 

toxicity + Si, this value is 0.16 and 0.1 respectively. This result of Al toxicity + Si treatment plants have 

shown significant lesser aluminium uptake as compared to plants that are exposed to Al toxicity.  
 

V. DISCUSSION AND CONCLUSION 

The result reflects that the plants that were aluminium stressed shown higher aluminium uptake as compared 

to both control as well as the plants that were treated with aluminium along with silicon, presumably by the 

formation of Al-Si complexes. On the basis of above findings, it may be concluded that Si exhibits 

beneficial effects on plant Phyllanthus niruri Linn. 

 

VI. REFERENCES 

 

[1] Achary, V.M.M.; Jena, S.; Panda, K.K. and Panda, B.B. 2008. Aluminium induced oxidative stress and 

DNA damage in root cells of Allium cepa L. Ecotoxicology and Environmental Safety. 70:300-310.  

 
[2] Lima, M.D.R.; Barros, JrU.O; Barbosa, M.A.M.; Segura, F.R. and  Silva, F.F. 2016. Silicon mitigates 

oxidative stress and has positive effects in Eucalyptus platyphylla under aluminium toxicity. Plant Soil and 

Environment.  62: 164–170. 

 
[3] Ma, J. F. 2004. Role of Silicon in Enhancing the Resistance of Plants to Biotic and Abiotic Stresses. Soil 

Science and Plant Nutrition. 50 (1): 11 - 18.  

  
[4] Malhotra, C.H.C.; Kapoor, R.T. and Ganjewala, D. 2016. Alleviation of abiotic and biotic stresses in 

plants by silicon supplementation. Scientia Agriculturae. 13(2): 59-73.  

 

http://www.ijcrt.org/


www.ijcrt.org                                                             © 2021 IJCRT | Volume 9, Issue 7 July 2021 | ISSN: 2320-2882 

IJCRT2107569 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org f338 
 

[5] Narendra, K.; Swathi, J.; Sowjanya, K.M. and  Satya, A.K. 2012. Phyllanthus niruri: A Review on its 

Ethno Botanical, Phytochemical and Pharmacological Profile Journal of Pharmacy Research. 5(9): 4681-

4691. 

 

[6] Nisar, M.F.;  He, J.; Ahmed, A.; Yang, Y.; Li, M. and Wan, C.  2018. Chemical Components and 

Biological Activities of the Genus Phyllanthus: A Review of the Recent Literature. Molecules. 23:1-25. 

 

[7] Ownby, J.D. 1993. Mechanisms of reaction of hematoxylin with aluminium-treated wheat 

roots.  Physiologia Plantarum, 87: 371-380. 

 

[8] Zhu, Y.X; Gong, H.J and Yin, J.L. 2019. Role of Silicon in Mediating Salt Tolerance in Plants: A 

Review. Plants. 8:1-22. 

 

 

FIGURES AND TABLE 

 

 

Figure 1: Aluminium uptake test using hematoxylin stain method. 

 

Table 1: Showing absorbance for aluminium uptake in Phyllanthus niruri Linn. in control as well as treated with Al Stress and Al 

Stress + Si. 

 
Duration Control Al Stressed Al Stressed + Si 

2 Hr. 0.06 0.06 0.06 

4 Hr. 0.08 0.16 0.1 
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Figure 2: Column graph showing comparative aluminium uptake in Phyllanthus niruri Linn. in control as well as treated with Al 

stress and Al stress + Si. 
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