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ABSTRACT 

Phyla nodiflora is an evergreen perennial herb found near the water bodies. 
It belongs to family Verbenaceae. It is commonly known as frog fruit or 
turkey tangle. The present investigation is the estimation of primary 
metabolite content in various plant parts. The investigation revealed that 
maximum amount of soluble sugar was found in stem, maximum amount of 
starch found in stems, leaves showed the maximum amount of protein, fruits 
showed maximum amount of lipids, ascorbic acid was found in highest 
amount in leaves, fruits showed maximum amount of phenols. 
 

INTRODUCTION: Plants have the ability to synthesize 
wide range of chemical compounds, which are used to 
perform important biological function and also to 
defend itself from predators like insects, fungi and 
herbivorous mammals. Many of these phytochemicals 
have beneficial effects on long term health and also in 
the cure of human disease. At least 12000 such 
compounds have been isolated, which is actually about 
less than 10% of the total 1. These medicinal plants or 
herbs also show the antimicrobial and 
chemopreventive properties 2. Ethnobotany is 
recognized as the effective way to discover future 
medicine. In 2001, researchers identified 122 
compounds which are used in modern medicine, 80% 
of them have the ethnomedical use of the active 
element of the plant 3. 

Phyla nodiflora is an aquatic, evergreen, perennial herb 
which belongs to family Verbenaceae. Phyla is native of 
South  America and United States and commonly 
known as frog fruit, Turkey tangle. The plant is diuretic 
4, has gastroprotective effect 5, anti inflammatory and 
antineoplastic activity 6, antioxidant  activity 7 useful in 

pain in knee joints and in lithiasis, antispasmodic 8, 
antibacterial activity 9  and antifungal activity 10, 

chutney  made from the leaves and fruits are eaten to 
relieve the irritation of internal piles. 

The presence of these medicinal activities is due to 
presence of different metabolites i.e. primary meta-
bolites and secondary bioactive compounds. Primary 
metabolites are of prime importance and are 
essentially required for example sugar, protein, lipid, 
starch. Many primary metabolites act as precursor of 
pharmacologically active metabolites.  

The present study deals with the study of primary 
metabolites present in phyla nodiflora. 

EXPERIMENTAL SECTION: 

Collection of Plant Material: Plant material was 
collected from the Mawtha region, near Amer, Jaipur. 
It was then authenticated by Herbarium, Department 
of Botany, Rajasthan University, Jaipur, Rajasthan, 
India. The identification number given by the 
herbarium is RUBL21061. 
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Preparation of Extracts: The stem leaves and fruits of 
Phyla nodiflora was properly washed under tap water, 
shade dried and powdered. All the plant parts were 
then evaluated quantitatively to estimate the total 
levels of soluble sugars, starch, proteins, lipids, 
phenols, and ascorbic acid following the established 
methods for the sugars, starch 11, protein 12, lipids 13, 
phenols 14, amino acid 15, ascorbic acid 16. All 
experiments were repeated five times for precision 
and values were expressed in mean ± standard 
deviation in terms of air dried material. 

RESULTS AND DISCUSSIONS: All the plant parts of 
Phyla nodiflora were evaluated quantitatively for the 
analysis of total soluble sugars, starch, protein, phenol, 
lipid, and ascorbic acid. 

Plants are rich sources of high value metabolites like 
proteins, phenols, sugars, starch, lipids, amino acids 
and ascorbic acids which are directly involved in the 
normal growth, development and reproduction and 
are useful in flavoring, fragrances, insecticides, 
sweeteners and natural dyes 17. 

Starch is biodegradable and renewable in nature. They 
are increasingly being considered as an eco-friendly 
alternative to the use of synthetic additives in many 
other products, including plastics, detergents, pharma-
ceutical tablets, pesticides, cosmetics and even oil-
drilling fluids. The highest amount of starch was 
observed in stems i.e. 1.98mg/gdw and minimum 
amount was observed in leaves i.e. .09mg/gdw (Fig. 1). 

Quantitative estimation of sugar shows that content of 
sugar is highest in stems i.e. 8mg/gdw and minimum 
i.e1.8mg/gdw in leaves (Fig. 2).  

Plant sugars can be used as artificial sweeteners and 
they can even help diabetics by supporting the body in 
its rebuilding 18. 

The total levels of lipid were found to be higher in 
fruits i.e. pods 60mg/gdw and lowest in stems i.e. 
30mg/gdw (Fig. 3). The higher amount of plant lipid 
can be used as essential oils, spice oleoresins and 
natural food colors. With a strong foundation in 
research and development, plant lipids have developed 
products that work with diverse requirements, be it 
culinary, medicinal or cosmetic 19. 

Ascorbic acid (vitamin C) is a familiar molecule because 
of its dietary significance, most aspects of its 
metabolism and some aspects of its function in plants 
are very poorly understood 20. Total levels of ascorbic 
acid were found to be highest in leaves i.e. .030 mg/dw 
and minimum in stems i.e 0.0125mg/gdw (Fig. 4). 

Proteins are the primary components of living things. 
The presence of protein level in the plant points 
towards their possible increase food value or that a 
protein base bioactive compound could also be 
isolated in future 21. Total levels of protein were found 
to be highest in leaves i.e. 2mg/gdw and both fruits 
and stem showed 1.6mg (Fig. 3). Total levels of phenols 
were found to be highest in fruits i.e. 7.5mg/gdw and 
lowest in leaves i.e. 4.0mg/gdw (Fig. 4).  

The higher amount of phenols is important in the 
regulation of plant growth, development and diseases 
resistance. It can be used as fungicide, pesticides, an 
antiseptic, disinfectant and in the manufacture of 
resins, explosives, plastics, detergents and pharma-
ceutical substances. 

TABLE 1: CONCENTRATION OF PRIMARY METABOLITES IN PHYLA NODIFLORA  L. GREENE (MG/GDW)* 

  Stem Leaves  fruits 

Starch  1.98±0.126 0.9±0.042  1.62±0.064 

Total soluble sugar  8.0±0.19 1.8±0.132  3.4±0.051 

Ascorbic acid  0.0125± 0.63 0.030±0.04  0.025±0.025 

Lipids  30.0 40.0  60.0 

Proteins  1.6±0.029 2.0±0.052  1.6±0.036 

Phenols  5.0±0.080 4.0±.10  7.5±0.210 
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FIGURE 1: SOLUBLE SUGARS CONCENTRATION OF P. NODIFLORA 

 
FIGURE 2: STARCH CONCENTRATION OF P. NODIFLORA 

  
FIGURE 3 : ASCORBIC ACID CONCENTRATION OF P. NODIFLORA 

 
FIGURE 4: LIPID CONCENTRATION OF P.NODIFLORA 

   
FIGURE 5: PROTEINS CONCENTRATION OF P. NODIFLORA    

 
FIGURE 6: PHENOLS CONCENTRATION OF P. NODIFLORA 

1= Stem; 2= leaves; 3= Fruits 

CONCLUSION: Phyla nodiflora contain many primary 
metabolites like carbohydrates, proteins, phenols, 
lipids, amino acids and ascorbic acids. Highest amount 
of soluble sugar were found to be in stems (8.0mg/ 
gdw), starch in stems (1.98mg/gdw), lipids in fruits 
(60mg/gdw), proteins in leaves (2.0mg/gdw), phenol in 
fruits (7.5/gdw) and  ascorbic acid in leaves (1.20mg/ 
gdw). These results are suggestive of primary bioactive 
compound of commercially importance and may result 
in great interest in plants pharmaceuticals. These 
primary metabolites further used for biosynthesis of 
secondary metabolites or bioactive compounds 22. 

REFERENCES: 

1. Tapsell, L.C, Hemphill I, Cobiac L, et al. Health benefits of herbs 
and spices: the past, the present, the future. Med J Aust 2006: 
185 (4 suppl) S4-24 

2. Lai, PK, Roy J. Antimicrobial and chemopreventive properties of 
herbs and spices. Curr. Med. Chem. 2004. :1451-60 

3. Fabricant DS, Farnsworth NR The value of plants used in the 
traditional Medicine for drug discovery. Environmental health 
perspective .March 2001 :109 suppl1(69-75) 

4. Sangita Shukala, Rashmika Patel and Rajiv Kukkar. Study of 
phytochemical and diuretic potential of methanol and aqueous 
extracts of aerial parts of phyla nodiflora linn. International         



 Singh and Sharma, IJPSR, 2013; Vol. 4(2): 819-822                                              ISSN: 0975-8232 

                                    Available online on www.ijpsr.com                     822 

Journal of Pharmacy and Pharmaceutical Sciences.2009;1(1)85-
91 

5. Khalil.H, Ismail H, Taye A and Kamel M. Gastro protective effect 

of Lippia nodiflora Linn. extracts in ethanol induced gastric 

lesions. Pharmacognosy magazine .2007;3(12):258-261 

6. Ahmed F, Selim MST, Das AK and Chouduri MSK. Anti- 
inflammatory and antinoceptive activities in methanolic 
extracts of Lippie nodiflora Linn. Die pharmazie 2004; 59(4):329-
30. 

7. Durairaj Ashok Kumar, Vaiyapuri Tamilselvan, Upal kanti 
Mazumdar and Malaya    Gupta. Antioxidant and free radical 
scavenging effects of Lippia nodiflora. Pharmaceutical biology. 
2009;1(1):85-91 

8. Bhakuni DS, Dhar ML, Dhar MM, Dhawan BMN and Mehrotra 
BN. Screening of Indian plants for biological activity part II 
Indian journal of Experimental  Biology,1969;7:250 

9. Gopal RH, Balkrishna K, Vasanth S, Bhima Rao B: Activity of 
lippia nodiflora essential oil on bacteria. Semin research in 
ayurveda and Siddha. New delhi;CCRAS:1995 

10. Pirzada AJ, Iqbal P, Shaikh W, Kazi TG and Ghani KV: Studies  on 
the elemental composition   and antifungal activity of medicinal 
plant L. nodiflora against skin fungi . J of Pak Assoc.Derma, 
2005; 15(2):113-118. 

11. Dubois M, Gilles K, Hamilton JK, Rebers PA and Smith F .A 
colorimetric method for    the determination of sugar. Nature. 
1951: 167-168 

12.  Lowery OH, Rosebrough NJ, Farr AL and Randall RJ .Protein 
measurement with the Folin phenol reagent. J.Biol.Chem. 1951: 
193 265-275 

13. Jayaraman J Laboratory Manual in Biochemistry. New Delhi: 
Wiley Eastern Limited, New Delhi 1981. 

14. Bray HG and Thrope WV Analysis of phenolic compounds of 
interest in metabolism. Meth. Biochem. Anal.1954  (1) 27-52. 

15. Roe JH and Kuether CA .The determination of ascorbic acid in 
hole blood and urine through 2, 4- dinitrophenyl hydrazine 
derivative of dehydro ascorbic acid. J. Biol. Chem. 
1943:147:399. 

16. Lee YP and Takahashi T. An improved colorimetric 
determination of amino acid with the use of ninhydrin. 
Anal.Biochem 1966. 14: 71-77 

17. Kaufman PB, Duke JA, Briclmam H, Cseke S and Warber S 
Natural Products From plants. CRC Press Boca Ratton, F.L 1999 

18. Freeze H Disorders in Protein Glycosylation and Protein 
Therapy. The Journal of Pediatrics. 1998:  133(5) 543-600 

19. Yadav PR and Tyagi R Lipid Biotechnology. 1 Discovery 
Publishing House-New Delhi.89. 2006. 

20. Nicholas The function and metabolism of ascorbic acid in plants. 
Annals of Botany. 1996  78: 661-669  

21. Thomsen S, Handen HS and Nyman V Ribosome inhibiting 
proteins from in vitro cultures of Phytolacea dodecandra. 
Planta. Med. 1991: (57) 232-236. 

22. Vijayvergia R and Kumar J .Quantificaton of primary metabolites 
of Nerium indicum Mill. Asian J. Exp. Sci. 2007:  21(1): 123-128. 

 

 
 
 

How to cite this article: 
Singh R and Sharma RA: Biochemical estimation of primary metabolites of Phyla nodiflora L. Greene. Int J Pharm Sci Res. 2013; 4(2); 
819-822. 


