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ABSTRACT

Objectives To study mineral status of an exotic weed Alternanthera tenella colla var. tenella veldk.

Methods Mineral analysis in the leaves was carried out by acid digestion method as described by Toth et al. (1948). Sodium and potassium were 
estimated by flame photometer, Model-Elico, ch-22A. Remaining inorganic elements viz. calcium, potassium, magnesium, iron, manganese, zinc, 
copper, and cobalt were estimated by using Atomic  Absorption Spectrophotometer, Perkin-Elmer, 3030 A.

Result Potassium content of the leaves was high (4.11%) while nitrate content was very low (0.065%) with respect to major elements. In case of 
minor elements manganese is present at higher concentration (190.75 ppm) while molybdenum in very less quantity (0.10 ppm). 

Conclusion This study reveals that leaves of A. tenella var. tenella may be used as supplementary diet to human as well as livestock. 

Keywords: Alternanthera tenella var. tenella, Exotic weed, Invasive alien, Mineral elements.

INTRODUCTION

Human beings as well as all higher organisms require a number 
of complex organic compounds as added caloric requirements to 
meet the need for their muscular activities. Plants are valuable 
sources of minerals, vitamins and drugs. There is an ever-growing 
interest in investigating different species of plants to identify their 
potential therapeutic applications. This increasing interest is due to a 
tremendous historical legacy in folk medicine and their easy availability, 
cost- effectiveness and presumed safety [1].

Number of workers tried to determine the nutritive value and mineral 
composition of medicinal plants, which were also being used as dietary 
supplements [2]. The wild edible medicinal leafy vegetables occupy 
an important place among food crops as these provide adequate 
amount of crude fiber, fats, carbohydrates, proteins, water and mineral 
elements such as Ca, Na, Fe, P, Mg, Zn, etc., in addition to vitamins and 
certain hormone precursors [3]. There has been a resurgence in the 
consumption and demand of medicinal plants [4].

The family Amaranthaceae comprises 65 genera and approximately 
1000 described species that originate from the tropical, subtropical and 
temperate zones of Africa, South America and Southeast Asia. The genus 
Alternanthera is a prominent member of this family and consists of 80 
species. Alternanthera philoxeroides (Mart) Griseb (alligator weed) and 
Alternanthera tenella Colla (joy weed) are two species that deserve 
special attention due to their medicinal and economic importance. A. 
tenella Colla (Amaranthaceae), a herbaceous plant commonly known 
as “enxuga” or “perpetua do mato,” is frequently found in northwest 
Brazil. A. tenella is used in folk medicine to treat fever, infections and 
genital inflammation some species of the Alternanthera genus have 
been reported to inhibit lymphocyte activation to have antiviral and 
hepatoprotective properties, anti-nociceptive effects, and analgesic 
activity. A. tenella was also found to have antibiotic activity in assays 
using Gram-positive or Gram-negative bacteria in vitro [5].

Invasive aliens are the plants that are moved out of their natural 
habitat and end up exploiting the local area in their new environment. 
A. tenella var. tenella is a noxius exotic weed widely spread.These are 
prostrate or ascending perennial herbs rooting at lower nodes and 

reproduce vegetatively very quickly. Patil and Patil (2007) reported 
that inflorescence of A. tenella is used to cure earache [6].

Investigation of mineral content was carried out to judge the usefulness 
of this weed for human betterment.

METHODS

Plant material was harvested at the end of vegetative phase in 1st week 
of April from fields nearby Satara (lies between 17°50’N and 18°11’N 
latitude and 73°31’E and 74°75’ E longitude at 696 m AMSL) (M.S.). 
The leaves were shade dried and milled into a powder. For mineral 
analysis acid digestion method [7] has been followed. Sodium and 
potassium were estimated by flame photometer, Model-Elico, ch-22A. 
Remaining inorganic elements viz. calcium, potassium, magnesium, 
iron, manganese, zinc, copper, and cobalt were estimated by using 
Atomic Absorption Spectrophotometer, Perkin-Elmer, 3030 A.

RESULT AND DISCUSSION

Among all the mineral nutrients nitrogen is very essential for the 
synthesis of many organic compounds. Total nitrogen content in leaves 
of A. tenella var. tenella is 2.85%. According to Gallacher and Sprent 
(1961) total nitrogen content in plant reflects total plant growth [8]. 
The optimum concentration of phosphorus is 0.2%. Phosphorus 
content in leaves of A. tenella var. tenella is 0.12%.

According to Epstein [9] plants require 1% potassium for their optimal 
growth. It also plays a significant role in plant growth and developmental 
processes such as photosynthesis, translocation of proteins and 
carbohydrates, stability of ribosome, protein synthesis, nitrogen 
turnover, carbohydrate metabolism, glycolysis, phosphorylation and 
adenine biosynthesis in plants [10,11]. In leaves of A. tenella var. tenella 
potassium level appears to be higher (4.11%) than that of critical level. 
Higher level of potassium in plants is also recorded by Karadge (1981) 
in Portulaca oleracea (1.89%) [12].

Calcium is also a non-toxic mineral nutrient, even in high concentration 
and is very effective in detoxifying high concentrations of other mineral 
elements in plants. According to Clark [13], the activities of many 
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enzymes have been either stimulated or inhibited by calcium. Clarkson 
and Hanson [14] reported that major role of calcium in plants is to bind 
with proteins, nucleic acids and lipids to affect cell adhesion, membrane 
chromatin organization and enzyme conformation. Concentration of 
calcium in A. tenella var. tenella is 4.25%.

Magnesium is a mobile and strongly electropositive divalent cation in the 
plants, found both inbound as well as free form. According Epstein, 2% 
magnesium on dry weight (dry wt.) basis has been regarded as critical 
value for plants. Most well-known role of magnesium is its contribution 
to the center of the chlorophyll molecule. It also acts in enzymatic 
reactions involved in organic acid synthesis. Though, magnesium 
participates in a number of physiological and enzymatic reactions, its 
requirement for the plant growth is relatively low. Magnesium also 
activates the enzymes such as RuBP carboxylase, ATPase, fructose 1, 6 
diphosphatase and glutamate synthetase. Concentration of magnesium 
is 1.6% in A. tenella var. tenella.

Sulfur is present in plant tissue in minor quantities only; its content 
varies strongly between species and ranges from 0.03 to 0.2% dry 
wt. [15]. In the present study, sulfur content in leaves of A. tenella var. 
tenella is 0.15% (dry wt.). Generally micronutrient sodium stimulates 
growth when potassium supply is limited. It stimulates growth through 
enhanced cell expansion. It is also required in maintaining membrane 
integrity. According to Gauch (1972) [16] range of sodium in glycophytes 
is 0.1-1.4% dry wt. In leaves of A. tenella var. tenella concentration of 
sodium is 0.35%.

Zinc is an essential element for various metabolic processes such as 
carbohydrate metabolism, nitrogen metabolism, protein synthesis, 
auxin synthesis; particularly indole acetic acid (IAA) synthesis and 
it act as catalyst for many enzymes. It is required for chlorophyll 
biosynthesis. It participates in synthesis of IAA from its precursor, 
tryptophan [17,18]. In leaves of A. tenella var. tenella concentration of 
zinc is 114.74 ppm.

According to Machold and Stephan (1969) [19], iron has role in the 
synthesis of common precursors of chlorophyll. Leaves of A. tenella var. 
tenella cotain 153.32 ppm iron respectively. Higher level of iron content 
in A. tenella var. tenella indicates that plant has usefulness in preparation 
of iron-rich tablets for anemia patient. High level of elemental iron was 
also recorded in Averrhoea bilimbi L. [20].

Copper plays a vital role in reproductive growth as well as another trace 
element whose requirement in redox reactions of photosynthesis is well 
known [21]. The leaves of A. tenella var. tenella have shown beneficial 
effect on concentration of copper. According to Epstein the optimum 
level of copper is 6 ppm (dry wt). Leaves of A. tenella var. tenella contain 
13.21 ppm copper.

Manganese is another element associated with photosynthesis, 
respiration, oxidation of carbohydrates and IAA and activation of 
enzymes of nitrogen metabolism. According to Marschner [10], 
it is directly involved as a component of the biotin enzyme in the 
biosynthesis of fatty acids. Manganese activates the enzymes such as 
IAA-oxidase, decarboxylases, and dehydrogenases of tricarboxylic 
acid cycle. Jimenez et al. (1998) [22] reported the role of manganese 
in shikimic acid pathway and it enhances the resistance of plants 
to various diseases. Leaves of A. tenella var. tenella have 190.75 ppm 
(dry wt.) of manganese, respectively.

Arnon and Stout [23] demonstrated for the first time, requirement of 
molybdenum for plant growth using hydrophonically grown tomato. 
Molybdenum is a trace element, which can exist in several oxidative 
states. Plants contain boron both in a water-soluble and insoluble form, 
which is essential for the growth of higher plants. The primary function 
of the element is to provide structural integrity to the cell wall in plants. 
However, it is required in minute quantities. The optimum boron 
content of the leaves for most crops is 20-100 ppm. Boron content in 

the leaves of A. tenella var. tenella is 24.72 ppm of dry wt. It is evident 
from result that there is no any kind of deficiency or toxicity of boron in 
A. tenella var. tenella.

In case of major elements potassium content is highest (4.11%) while 
nitrate content is lowest (0.065%). With respect to minor elements, 
manganese content is maximum (190.75 ppm) while molybdenum is in 
the lowest quantity (0.10 ppm) (Table 1).

CONCLUSION

Overall composition of minerals in leaves of A. tenella var. tenella may 
act as a supplementary diet to the human being as well as fodder to 
livestocks. Like many wild members of family Amaranthaceae viz. 
Amaranthus biltum L., Amaranthus spinosus L., and Celotia argentea L. 
A. tenella var. tenella may be used as a vegetable. Mineral composition 
supports this view.

ACKNOWLEDGMENTS

We express our sincere thanks to Principal Dr. N.S. Gaikwad, Head 
Department of Botany Prof. P.R. Patil, Y.C.I.S. College Satara, India for 
providing necessary facilities to carry out this study and encouragement 
throughout the study. We also thankful to our colleagues Mr. Dhanaji 
Ghadage, Mr. Sachin Thite, Miss. Shakila Bagwan and Mr. Yogesh Chavan 
for their help and encouragement.

REFERENCES

1. Rego TJ. Phytogeography of Medicinal plants in Maranhao, 2nd ed. 
Sao Luís, MA, Brazil: EDUFMA; 1995. p. 108-9.

2. Bhagyashree M, Jogen K, Krishna S, Babul S. Proximate nutritive 
values and mineral components of Solanum torvum (berries). Nov Sci 
Int J Pharm Sci 2012;1(7):449-51.

3. Nagendra Prasad K, Shivamurthy GR, Aradhya SM. Ipomoea 
aquatica, an underutilized green leafy vegetable - A review. Int J Bot 
2008;4(1):123-9.

4. Praveena A, Suriyavathana M. Phytochemical characterization of 
Toddalia asiatica. L Var. floribunda stem. Asian J Pharm Clin Res 
2013;6(4):148-51.

5. Guerra RN, Pereira HA, Silveira LM, Olea RS. Immunomodulatory 
properties of Alternanthera tenella Colla aqueous extracts in mice. Braz 
J Med Biol Res 2003;36(9):1215-9.

6. Patil MV, Patil DA. Some tribal remedies used by the tribals of Nasik 
district, Maharashtra. Nat Prod Radiance 2007;6(2):152-7.

7. Toth SJ, Prince AL, Wallace A, Mikkelsen DS. Rapid quantitative 
determination of 8 mineral elements in plant tissues by systematic 
procedure involving use of a flame photometer. Soil Sci 1948;66:456- 66.

8. Gallacher AE, Sprent JI. The effect of different water regimes on 
growth and nodule development of greenhouse-grown Vicia faba. J Exp 
Bot. 1978;29:413-23.

9. Epstein E. Mineral Nutrition of Plants: Principles and Perspectives. 
New York, London, Sydney, Toronto: John Wiley and Sons Inc.; 1972.

10. Marschner H. Mineral Nutrition in Higher Plants. London: Academic 

Table 1: Mineral composition of leaves of A. tenella var. tenella

S. No. Parameters Concentration (%)

1. Nitrogen 2.85
2. Nitrate 0.065
3. Phosphorus 0.12
4. Potassium 4.11
5. Calcium 4.25
6. Magnesium 1.6
7. Sulphur 0.15
8. Sodium 0.35
9. Zinc 114.74 ppm
10. Ferrous 153.32 ppm
11. Copper 132.10 ppm
12. Mangenese 190.75 ppm
13. Molybdenum 0.10 ppm
14. Boron 24.72 ppm
A. tenella: Alternanthera tenella



Asian J Pharm Clin Res, Vol 8, Issue 1, 2015, 73-75
 Patil and Kore 

75

Press Inc.; 1986.
11. Mengel K, Kirkby EA. Principles of Plant Nutrition. Worblanfen-Bern, 

Switzerland: International Potash Institute; 1982. p. 387-410.
12. Karadge BA. Physiological studies in succulents. A Ph.D. Thesis 

Submitted to Shivaji University, Kolhapur (India); 1981.
13. Clark RB. Physiological aspects of calcium, magnesium and 

molybdenum deficiencies in plants. Agronomy Monograph. 2nd ed. 
Madison, USA: 1984. p. 99-168.

14. Clarkson DR, Hanson RM. The mineral nutrition of higher plants. Annu 
Rev Plant Physiol 1980;31:239-98.

15. Durenkamp M, De Kok LJ. Impact of pedospheric and atmospheric 
sulphur nutrition on sulphur metabolism of Allium cepa L. a species 
with a potential sink capacity for secondary sulphur compounds. J Exp 
Bot 2004;55(404):1821-30.

16. Gauch HG. Inorganic Plant Nutrition, Stroudsburg, Pennsylvania: ; 
1972.

17. Skoog F. Relationships between zinc and auxins in the growth of higher 
plants. Am J Bot 1940;27:939-51.

18. Tsui C. The role of zinc auxin synthesis in the tomato plant. Am J Bot 
1948;35(3):172-9.

19. Machold O, Stephan O. The function of iron in porphyrin and 
chlorophyll biosynthesis. Phytochemistry 1969;8:2189-92.

20. Dangat BT, Shinde AA, Jagtap DN, Desai VR, Shinde PB, Gurav RV. 
Mineral analysis of Averrhoea bilimbi L. - A potential fruit. Asian J 
Pharm Clin Res 2014;7(3):10-1.

21. Haehnel W. Photosynthetic electron transport in higher plants. Annu 
Rev Plant Physiol 1984;36:659-93.

22. Jimenez A, Hernandez JA, Pastori G, del Rio LA, Sevilla F. Role of 
the ascorbate-glutathione cycle of mitochondria and peroxisomes in the 
senescence of pea leaves Plant Physiol 1998;118(4):1327-35.

23. Arnon DI, Stout PR. Molybdenum as an essential element for higher 
plants. Plant Physiol 1939;14(3):599-602.


