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		  Figure 1. Nelumbo nucifera (USDA, 2018). 

Abstract: 

	Nelumbo nucifera is known as the sacred lotus with many economic important (Han et al, 2009). There are many medical studies that are being done on the different extracts that are can be produced from this lotus (Mukherjee et al, 2009).  
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	Nelumbo nucifera reproduces sexually through seeds and asexually through rhizomes (Han et al 2009).  Sexual reproduction is done through the attraction of insects. The insects are attracted to the flower from the scent that is produced. Theses insects consist of beetles, flies, thrips and bees (Figure 2). The insect with then collect the pollen from the stamens and go to another flower. When the insect goes to another flower the stigma will receive the male gametes during fertilization (Li & Huang 2009).  When flower reproduces sexually it results in an increase in the clonal diversity. However, when producing asexually there is a low genetic diversity within the population from being dominant (Yang et al 2013). Figure 2.  Nelumbo nucifera with the different types of pollinators (A, B) Bee, (C, D) beetles (E) Fly and (F) is a thrips (Li & Huang, 2009). 


Ecological notes: 

	The floral development from their leaves has 
been identified in the late Cretaceous era (Hang et al 2009). This is from the seeds of the plant having the ability to be dominate for decades (Evert & Eichhorn, 2013). Nelumbo nucifera have been on earth for 135 Ma (Xue et al 2006).  However, from human activity there has been a decrease in the genetic variation (Yang et al, 2013). An example of human activity is global warming. These activities have caused a bottle neck effect on the plant (Xue et al 2006).
	Kingdom 
	Plantae

	Division 
	Magnoliophyta 

	Class
	Magnoliopsida

	Order
	Nymphaeales

	Family 
	Nelumbonaceae

	Genus 
	Nelumbo

	Species 
	Nelumbo nucifera 



Taxonomic affiliation: Table 2. Classification of Nelumbo nucifera (Li & Huang, 2009).


	Part of the small family of perennial, aquatic angiosperms called
 nelumnonacae with Nelumbo nucifera (Table 2). That are characterized
 by their simple, peltate leaves that lack stipules and borne on the surface of water (Han et al 2009). 

Habitat: 
This lotus is found throughout Asia and Australia (Han et al 2009) in tropic wetlands (Xue et al 2006) with eutrophic water (Nohara & Kimura, 1997). Seeds grow into a plant in the benthic zone by the adaptation of green shots which helps in the production of chlorophyll (Ushimaru et al, 2003). When plant is formed it grows optimally in a shallow environment, depth less than 0.5 m. The plant grows the fastest in September due their being less rain (Nohara & Kimura, 1997). 




Religion: 

	Nelumbo nucifera is associated with Buddhism and symbolizes spiritual ideals. When becoming a Buddhist priest, one will cut their hair in the leaves which symbolizes vitality, purity and virtue. There also is a ceremony called Loy Katong ceremony which is the floating of the flower on the water which symbolizes apologizing to the river (La-Ongsri, et al 2009). 
Table 1. Nutrient value of per 100g edible rhizome (Sheikh, 2014).

Phytochemistry: 

[image: ]	There are several nutritional values that come from 
Nelumbo nucifera (Table 1). The rhizomes of the lotus are consumed as a vegetable in Asian countries (Sheikh, 2014). The seeds are also rich in protein, amino acids, unsaturated fatty acids and minerals (Mukherjee et al, 2009). In Asian culture this lotus is considered to be like a starch (Sheikh, 2014).	

Medicine: 

	Nelumbo nucifera has a variety of pharmacological activities from the different extracts of rhizomes, seeds, leaves and flowers.  There are traditional, phytochemistry and therapeutic treatments on using this plant (Mukherjee et al 2009). 
	The use of Nelumbo nucifera extract is beneficial for Alzheimer’s patients. This treatment is a traditional Chinese treatment used for nervous systems disorders is ingesting the embryo (Mukherjee et al, 2009). Another treatment is therapeutic application from the extract from the fruit (Khan et al, 2018). Also, rhizome extract helps with learning and the memory function in the dentate gyrus of the hippocampus (Yang et al, 2008). Therefore, the extract of the plant helps cure nervous system diseases. 

	Another use is for cancer treatments. Traditionally the seeds and fruits are used in Asia food to help treat cancer. Also, the rhizome extract is used as a tonic to help treat cancer (Mukherjee et al, 2009). However, it is also used in therapeutic treatments for aggressive malignant tumors like hepatocellular carcinoma. Neferine is used to help treat the tumors. It is a alkaloid which is derived from the embryo. The alkaloid attacks the Hep3B cells which arrest the cell cycle (Yoon et al, 2013). Therefore, the extract is useful for the innovation of cancer treatments. 

	Lastly, the lotus helps with cardiovascular diseases. Traditionally the embryo of the lotus helps with hypertension and arrhythmia (Sridhar & Bhat, 2007). Also, from the ingestion of the leaf it helps with the vascularity of smooth muscle cells. The molecular mechanism inhibits the migration of vascular smooth muscle cells and helps with anti-atherogenic agents (Ho, et al 2010).  Therefore, the different parts of the plant have helped with cardiovascular diseases. 
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The four types of flower visitors of N. nucifera. (A) A bee (4pis mellifera) collecting pollen from one Day-2
flower. (B) Bees (left bottom Lasioglossum species and the other Apis mellifera) collecting pollen in a Day-2
flower. (C) Numerous pollen beetles (Haptoncus luteolus) collecting pollen among anthers. (D) Three
beetles crawling on stigmas of a Day-1 flower. (E) A fly (Eristalis cerealis L.) feeding on the stigmatic
secretion. (F) Numerous thrips (arrow) collecting pollen.
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Components Raw Boiled
Water 81.2 81.0
Energy, Kcal 66.0 68.0
Protein(g) 2.1 1.8
Fat(g) 0.0 0.0
Sugars(g) 15.1 15.8
Dietary fibre (g) 0.6 0.6
Calcium (mg) 18.0 17.0
Phosphorous (mg) 60.0 55.0
Iron (mg) 0.6 0.5
Sodium (mg) 28.0 19.0
Vitamin B; (mg) 0.09 0.07
Vitamin B2 (mg) 0.02 0.01
Niacin, mg 0.2 0.2
Vitamin C, (mg) 55.0 37.0





