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ABSTRACT:  

Urolithiasis is a global problem afflicting human beings for several centuries. It is also called Nephrolithiasis of kidney 

stones. Kidney stone formation is a complex that results from a succession of several physicochemical events including 

supersaturation, nucleation growth, aggregation and retention within kidneys. Medicinal plants as an alternative 

source for its management as they have potential phytoconstituents. These Phytoconstituents exert their beneficial 

effect on urolithiasis. For this study Phyllanthus emblica Fruit is selected which is commonly used for the treatment of 

kidney stone related problems. The aim of the present study is to detect the volatile organic compound present in 

Phyllanthus emblica fruit extract through Gas Chromatography and Mass Spectroscopy Analysis. 
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INTRODUCTION : 

Urolithiasis is the process of formation of 

deposition of calculi in the urinary tract which is 

considered as the third most common disorder 

estimated to occur in around 12% of the global 

population worldwide. It is a process of stone 

formation which occur either in the 

kidney(commonly known as nephrolithiasis) and 

or any part of the urinary tract, including the 

ureters (Known as ureteral stone) and Bladder 

(Bladder stone). This urological disorder affects 

about 12% of the world population. About 80% 

all kidney stones are composed of oxalate, 

Calcium and around 20% of kidney stones made 

of calcium phosphate which, like oxalate 

calcium stones, are formed as a result of 

increased calcium. The People with kidney 

stones in the US as 12 % of Males and 6% of 

Females and in India also has 12 % get affected 

but it is approximately 12 % of the world 

population get renal stone disease with a 

reappearance rate of 70-80% of Males and 40-

60% females.Medicinal plant materials could be 

beneficial to find out efficient cure for urinary 

stones. Indeed, the world health organization 

has also paid importance to the use of herbal 

drugs as well as traditional medicines due to low 

cost and low side effects. The frequently 

occurring side effects by using diuretics drugs 

are headache, nausea, dizziness, loss of appetite 

gout, rheumatoid arthritis and joint pain may 

occur in severe cases.Herbal or natural diuretics 

play a major role in treating kidney related 

diseases. Diuretics or water pills are much 

stronger and more effective than the natural 

herbs, but the risk of side effects is much 

greater because of using these diuretic drugs. In 

the present study author chose Phyllanthus 

emblica based on its traditional prescription. 

MATERIAL AND METHODS:  

Material: -Phyllanthus emblica L. Part used: - 

Fruit 

Preparation of plant extract: - 

In order to isolate the active ingredients from 

this plant, Methanolic extract was prepared by 

filling the Soxhlet thimble for each extraction 

medium with 10 g powder material separately. 

In process, plant powder has been placed in 
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cellulose thimble in an extractor chamber, which 

has been placed on the top of the collecting flask 

beneath a reflux condenser. With the addition of 

250 ml methanol, separately to the flasks, set 

up was heated under reflux and when certain 

level of condensed solvent has been 

accumulated in the thimble it was siphoned off 

into the flask beneath. Nearly 15 cycles were 

repeated for 72 hours for methanol extraction 

medium. The extract was filtered with Whatman 

filter paper no.1 and evaporated in water bath at 

40°C.  The prepared extracts have been stored in 

the dark bottles in refrigerator till further use.  

Gas Chromatography and Mass 

Spectroscopy(GCMS): - 

Gas chromatography is a powerful separation 

technique for detection of volatile organic 

compounds. Combining separation and on-line 

detection allows accurate quantitative 

determination of complex mixture, including 

traces of compounds down to parts per trillion in 

some specific cases. Gas liquid chromatography 

commands a substantial role in the analysis of 

pharmaceutical product (Watson, 1999). Mass 

spectrometry consists basically of weighing ions 

in the gas phase. Mass spectrometry is an 

analytical technique that involved the study in 

the gas phase of ionized molecules with the aim 

of Molecular weight determination, Structural 

characterization, Qualitative and quantitative 

analysis of components in a mixture etc. 

(Horborn 1998). 

The extract prepared for this analysis is also 

methanolic of 100mg/ml concentration to obtain 

the retention time of each compound, area%, 

height% and thereafter it has been search 

against NIST and Wiley Library to obtain the 

chemical name and CAS number if available 

with respect to peak information obtained for 

each compound. Private agency Sai Biosystems 

Private Limited, Nagpur has been used for the 

service and compound details has been 

understood with the technical person.  

GC-MS analysis of the methanol extract 

of plants was performed using a Perkin–

Elmer GC Clarus 500 system comprising an 

AOC-20i auto-sampler and a Gas 

Chromatograph interfaced to a Mass 

Spectrometer (GC-MS) equipped with a Elite-

5MS (5% diphenyl/95% dimethyl poly siloxane) 

fused a capillary column (30 × 0.25 μm ID × 

0.25 μmdf). For GC-MS detection, an electron 

ionization system was operated in electron 

impact mode with an ionization energy of 70 eV. 

Helium gas (99.999%) was used as a carrier gas 

at a constant flow rate of 1 ml/min, and an 

injection volume of 2 μl was employed (a split 

ratio of 10:1). The injector temperature was 

maintained at 250 °C, the ion-source 

temperature was 200 °C, the oven temperature 

was programmed from 110 °C (isothermal for 2 

min), with an increase of 10 °C/min to 200°C, 

then 5 °C/min to 280°C, ending with a 9 min 

isothermal at 280 °C. Mass spectra were taken 

at 70 eV; a scan interval of 0.5 s and fragments 

from 45 to 450 Da. The solvent delay was 0 to 2 

min, and the total GC/MS running time was 36 

min. The relative percentage amount of each 

component was calculated by comparing its 

average peak area to the total areas. The mass-

detector used in this analysis was Turbo-Mass 

Gold-Perkin-Elmer, and the software adopted to 

handle mass spectra and chromatograms was a 

Turbo-Mass ver-5.2. 
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RESULT AND DISCUSSION:  

 

1 GC-MS Spectra of extract obtained from Phyllanthus emblica L. 

 

 

The chromatogram obtained with the extract of 

Phyllanthus emblica L. indicated presence of 

total 20 different compounds. Notable amongst 

them are 1,2-Benzenedicarboxylic acid, diethyl 

ester (CAS) Ethyl phthalate, 1-Octadecanol 

(CAS) Stenol, BIS(2-ETHYLHEXYL) PHTHALATE, 

1,2-Benzenedicarboxylic acid, butyl 2-

methylpropyl ester (CAS) N-BUTYL ISOBUTYL 

PHTHALATE, 1,2-Benzenedicarboxylic acid, 

butyl 8-methylnonyl ester, 4-p-chorophenyl-2-

dimethylamino-5-nitrosothiaz. Choubey et al., 

(2010) have also reported that ethyl phthalate 

and Stenol have promising antiurolithiatic 

action.  

DISCUSSION: 

Lans (2006) has reported that the genus 

Phyllanthus has a long history of use in the 

treatment of kidney stones and some related 

species with medicinal significance are P. 

epiphyllanthus, P. niruri P. urinaria, P 

acuminatus and P. emblica. P. amarus, P. nururi 

and P. urinaria that are used in the treatment 

for kidney and gallstones. Barros et al., (2003) 

have also reported about the positive effects of 

aqueous extract from Phyllanthus niruri on 

calcium oxalate in vitro. More recently, Bindhu 

et al., (2015) have reported that Phyllanthus 

emblica extract have an inhibiting effect on the 

growth of struvite type crystals. Therefore, in the 

present study GC-MS analysis was done to 

found out volatile organic compound having 

antiurolithiatic property. 

CONCLUSION: 

GC-MS data concluded that the compounds 

which have more area of % which are more 

effective for antiurolithiatic activity.   

REFERENCES:  

Alelign T, Petros B. (2018), Kidney stone disease: 

an update on current concepts. Adv 

Urol.; 2018:1–12. 

Barros, M. E., Schor, N and Biom, M. A. (2003). 

“Effects of an aqueous extract from 

Phyllanthus niruri on calcium oxalate 



 I J R B A T, Issue (XI) Vol (III) Sept 2023: 126-130  e-ISSN 2347 – 517X 

A Double-Blind Peer Reviewed & Refereed Journal                                                                                                         Original Article 

 

http://doi.org/10.29369/ijrbat.2023.011.3.0018 
 

 

P
ag

e1
2

9
 

 

crystallization,” Urological Research, 30, 

pp. 374–379.  

Bindhu, B., Swetha, A.S. and Veluraja, K. 

(2015). “Studies on the effect of 

Phyllanthus emblica extract on the 

growth of urinary type struvite crystals 

invitro, Clinical Phytoscience, 1(3), 

https://doi.org/10.1186/s40816-015-

0004-1. 

Bouanani, C. Henchiri, E. Migianu-Griffoni, N. 

Aouf, and M. Lecouvey, (2010) 

“Pharmacological and toxicological 

effects of Paronychia argentea in 

experimental calcium oxalate 

nephrolithiasis in rats,” Journal of 

Ethnopharmacology, vol. 129, no. 1, pp. 

38–45. 

Choubey, A., Parasar, A., Choubey, A., Iyer, D., 

Pawar, R.S and Patil, U. K. (2010). 

“Potential of Medicinal Plants in Kidney, 

Gall and Urinary Stones, International 

Journal of Drug Development & 

Research, 2(2), pp 431-447. 

Horborn, J.B. (1998). “Phytochemical methods: 

A guide to modern technique of plant 

analysis. Chapman and Hall, London.  

Hughes P.  (2007), Kidney stones epidemiology. 

Nephrology, 12, 26–30.  

Khan SR (2013). Reactive oxygen species as the 

molecular modulators of calcium oxalate 

kidney stone formation: evidence from 

clinical and experimental investigations. 

The Journal of Urology 189(3):803-811. 

Knoll T. (2007) Stone disease. Eur Urol Suppl; 

6:717e722.  

Kumar V, Abbas AK, Fausto N, Aster JC. 

Robbins and Cotran (2005) pathologic 

basis of disease. Philadelphia: Elsevier 

Saunders; 

Lans, C.A. (2006). Ethno medicines used in 

Trinidad and Tobago for urinary 

problems and diabetes mellitus, Journal 

of Ethno biology and Ethno medicine, 

2(45).  

Makasana Atul, Ranpariya Vishavas, Desai 

Dishant, Mendpara Jaymin, Parekh 

Vivek. (2014) Evaluation for the anti-

urolithiatic activity of Launaea 

procumbens against ethylene glycol-

induced renal calculi in rats. Toxicol 

Rep; 1:46e52.  

Moe OW. (2006), Kidney stones: pathophysiology 

and medical management. Lancet, 

;367(9507):333–44 

N. R. Rathod, D. Biswas, H. R. Chitme, S. Ratna, 

I. S. Muchandi, and R. Chandra (2012), 

“Anti-urolithiatic effects of Punica 

granatum in male rats,” Journal of 

Ethnopharmacology, vol. 140, no. 2, pp. 

234–238. 

Romero V, Akpinar H, Assimos DG. (2010) 

Kidney stones, A global picture of 

prevalence, incidence, and associated 

risk factors. Rev Urol, 12,86-96.  

Sharma D, Dey YN, Sikarwar I, Sijoria R, 

Wanjari MM, Jadhav AD (2016). In vitro 

study of aqueous leaf extract of 

Chenopodium album for inhibition of 

calcium oxalate and brushite 

crystallization. Egyptian Journal of 

Basic and Applied Sciences 3(2):164-

171. 

Watson, P.G and Fricker’s, T. E. (1990). A 

multilevel, in situ pore-water sampler 

for use in intertidal sediments and 

laboratory microcosms, Limnology and 

Oceanography, 35, pp. 1381. 

  



 I J R B A T, Issue (XI) Vol (III) Sept 2023: 126-130  e-ISSN 2347 – 517X 

A Double-Blind Peer Reviewed & Refereed Journal                                                                                                         Original Article 

 

http://doi.org/10.29369/ijrbat.2023.011.3.0018 
 

 

P
ag

e1
3

0
 

 

 

 
 
 

 
Fig 1. Chromatograph of extract obtained from Phyllanthus emblica L. 

 

 

 
 


