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Abstract:   

In this research paper, the primary and secondary metabolites present in the flower of Salvia divinorum have 

been studied. Primary metabolites such as total soluble sugar, carbohydrate, protein and phenol were 

quantitatively analyzed. Similarly, secondary metabolites like flavonoids phytosterols were also analyzed 

quantitatively, in which their abundance was found. 

Introduction:- 

Ayurveda is our Indian tradition: in which the virtues and religions of different types of medicinal plants have 

been explained. Our sages and sages were followers of scientific ideology, that is, they took Ayurveda to every 

house by making spirituality the basis for keeping all the plants with medicinal properties connected to the 

human society. Indian Vedanta, Nature and Medicine are worshiped like our mother. From the birth of man till 

his death, the contribution of Vedas, Nature and Vegeta is there, that is, through Vedas, Namkaran Sanskar and 

after death Sanskar, Vanaspati is used by man for life for the treatment of various diseases. Therefore, it becomes 

our supreme duty to protect the heritage of Ayurveda provided by our forefathers. 
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Experimental plant:- 

 

 Fig. Salvia didinorum 

 

Scientific Classification:- 

Kingdom: Plantae 

Order:  Lamiales 

Spp. S.didinorum 

Genus: Salvia 

This medicinal plant is a hydrophyte. Various compounds have been isolated from this plant which are of great 

importance in drug designing. The growing time of this plant is March - April and oil seeds are grown. This 

plant is used in the treatment of various diseases and therefore natural properties have been seen in the leaves. 

The leaf stem of this plant has a large stem, apart from this, this plant also grows in the presence of less water. 

This plant bears flowers of different colors like red, white, purple, etc. The flowers of this plant are like an open 

mouth and their leaves are cut from the edge. Its length is 4-6 feet. 

Part used:- Flower 
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Methodology:- 

Primary Metabolites (Quantitative Estimation) 

In the present study carbohydrate, proteins, phenols were extracted as primary metabolites. 

Carbohydrates (Total soluble sugars) Extraction: 

The dried experimental plant material (leaf & stem) in powdered form, 0.1g each was homogenized in pestle 

and mortar with 5ml of 80% ethanol and left overnight. Each sample was centrifuged at 12000 rpm for 15 min; 

the supernatant was collected separately and concentrated on a water bath using the method of (Loomis and 

Shull, 1973). Distilled water was added to make up volume to 50 ml and processed further for qualitative 

analysis. 

Starch Extraction 

The residual mass obtained after extraction of total soluble sugars of each of the test samples was suspended in 

5 ml of 52% perchloric acid (Cready et al. 1950). Later, 6.5 ml of water was added to each sample and the 

mixture was shaken vigorously for 5 minutes. 

Quantitative Estimation of Carbohydrate 

1 ml of aliquot of each sample was used for the estimation of carbohydrates using the phenol sulphuric acid 

method of Dubois et al. (1951). A standard regression curve of standard sugar (glucose) was prepared. A stock 

solution of glucose (100 ug/ml) was prepared in distill water. From this solution, 0.1 to 0.8 ml was pipetted out 

into eight separate test tubes and volume was made up to 1ml with distilled water. These test tubes were kept 

on ice; 1 ml of 5% phenol was added in each tube and shaken gently. 5 ml of conc. sulphuric acid was added 

rapidly poured so that the steam hits the liquid and tubes were gently shaken during the addition of acid. Finally 

the mixture was allowed to stand on water bath at 26-30 °C for 20 minutes. The characteristics yellow orange 

color was developed. The optical density was measured at 490 nm using spectrophotometer. 

Proteins Extraction 

The test sample 0.1 g each (leaf & stem) were separately homogenized in 10 ml of cold 10% trichloroacetic 

acid (TCA) for 30 min; and kept at 4ºC for 24 hours. These mixtures were centrifuged separately at 15000 rpm 

for 10 min and supernatant were discarded. Each of the residues was again suspended in 10 ml of 5% TCA and 

heated at 80ºC on a water bath for 30 min. The sample was cooled, centrifuged and supernatant of each were 

discarded. The residue was then washed with distilled water, dissolved in 10 ml of 1N NaOH, and left overnight 

at room temperature. 

Quantitative Estimation 

10% TCA was used for protein extraction according to methodology of Osborne, (1962). 0.1 ml of sample was 

mixed with 3 ml 10% TCA, centrifuged at 15000 rpm for 10 minutes, to the pellet 10 ml 5% TCA was mixed 

and vortexed. Now it was taken in a test tube and incubated at 80ºC for 30 minutes, after incubation cooled it 

and took 1 ml sample from it and added 5 ml alkaline solution with 1 ml Folin & Ciocalteu’s reagent and 

incubated again for 10 minutes at 37ºC or room temperature. Absorbance was read at 750 nm (wavelength) 
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against 10% TCA reagent blank. The analysis was performed in triplicates and the results were expressed mg/g 

dry weight sample. 

Lipids Extraction 

Distilled water was used for lipid extraction according to methodology of (Jayaram, 1981). Taken 0.3 g sample 

with 10 ml distilled water crushed it with the help of mortar pestle. Added 20 ml chloroform (CHCl3) with 10 

ml methanol (CH3OH). The mixture was thoroughly mixed and left overnight at room temperature in dark for 

complete extraction. Later, 20 ml of chloroform mixed with 2 ml of water were added and centrifuged. Two 

layers were separated the lower layer of chloroform, which contained all the lipids, was carefully collected in 

the pre-weighed glass vials and the colored aqueous layer of methanol which contained all the water soluble 

substances and thick interface layer were discarded in each test sample. The chloroform layers dried and 

weighed. 

Phenol Extraction 

80% ethanol is used for the extraction of total phenol content in each sample was estimated by 

spectrophotometer method of (Bray and Thorpe, 1954). Took 0.2 g sample with 4 ml 80% ethanol, crushed it 

with the help of mortar and pestle. Centrifuged at 10000rpm for 10 min and collect supernatant and take 1 ml 

of sample added 1 ml of Folin & Ciocalteau reagent and incubated at room temperature for 3 minutes. After 3 

minutes 2 ml of 20% sodium carbonate (Na2 CO3) was added, mixed well and incubated the tubes in boiling 

water bath for 1 minute. Cooled rapidly and read absorbance at 750 nm (wavelength) against reagent blank. The 

analysis was performed in triplicates and the results were expressed as mg/g sample. 

Secondary Metabolites Extraction 

Flavonoids Extraction 

Different plant parts (leaves and stem) were air dried and powdered separately. Each of these 

Were extracted separately with 80% methanol in incubator (Subrmanian &amp; Nagarajan, 1969) for 24 hours. 

The methanol soluble fractions were filtered, concentrated in vacuum and aqueous fractions were fractioned by 

sequential extraction with petroleum ether (Fr I), diethyl ether (FrII) and ethyl acetate (Fr III) separately. Each 

step was repeated thrice for complete extraction; fraction I was discarded in each case because it contained fatty 

substance, whereas fraction II and fraction III were concentrated and used for determining flavonoids. Fraction 

III was further hydrolyzed by refluxing with 7% sulphuric acid, filtered and filtrate was extracted thrice with 

ethyl acetate. All ethyl acetate layers were pooled separately; neutralized by distilled water with repeated 

washings and concentrated in vacuum. Both fraction II and III were taken up in small volume of ethanol (2-5 

ml) before chromatographic examination. 
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Qualitative Estimation 

Thin Layer Chromatography (TLC) 

Thin glass plates (20x20 cm) were coated with Silica gel. The freshly prepared plates were air dried at room 

temperature; thereafter these were kept at 100ºC for 30 minutes to activate and then cooled at room temperature. 

The freshly prepared and activated plates were used for analysis.15 Each of the extract was co- chromatographed 

with authentic flavonoid as a marker for example quercetin, luteolin, kaempferol, and rutin etc. These plates 

were developed in an air tight chromatographic chamber saturated with solvent mixture (Benzene: Acetic Acid: 

Water:: 125:72:3) (Wong and Francis, 1968). The developed plates were air dried and visualized under UV 

light by exposure to ammonia fumes. The mouth of a 100 ml containing concentrated NH 4 OH was held in 

contact with each spot for about 5-10 seconds and fluorescent spots corresponding to that of standard markers 

were marked. The developed plates were also sprayed with 5% FeCl 3 , 0.1% alcoholic AlCl 3 and kept in I 2 

chamber separately. The colored spots thus Developed were noted and the Rf value of each spot was calculated. 

 

RESULTS AND DISCUSSION 

The following were the results of types and amount of primary and secondary metabolites obtained from flower 

of Salvia didinorum 

Table 4.1: Primary metabolites extracts from Salvia didinorum flower (mg/gram dry weight). 

Primary 

Metabolites 

       flower 

     OD (A°) 

Starch 0.211 

TSS 0.223 

Protein 0.372 

Phenol  0.507 

Lipid 0.550 

 

The above table shows that the concentration of primary metabolite in flower. At a particular optical density 

the following results are calculated by the formula: Optical density x Calculation factor. 

In flower of Salvia didinorum starch is 1.65mg/g, TSS is 0.7mg/g, Protein is 26.8mg/g, Phenol is 2.45mg/g, 

and Lipid is 6.0mg/g. 

These results clearly show the presence of higher amount of proteins which is 26.8mg/gram in flower of Salvia 

didinorum. Other primary metabolites are present in minor quantity such as TSS which is very low in flower. 

Lipid content is found more in flower. 

Starch and phenols content is very low in flower. 
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Based on the result it can be concluded that, the flower ethanolic extract of Salvia didinorum which contains 

high amount of primary metabolites as primary metabolites have no role in drug formulation but in future this 

plant can be used as a possible food supplement or in pharmaceutical industry. 

Flavonoids: 

Three spot of flavonoids were observed in flower of Salvia didinorum on thin layer chromatography plates 

developed and placed iodine chamber. The RF values of these spots matched with their respective authentic 

standards and were identified as Kaempferol, Luteolin, Quercetin. The Rf value was calculated by using the 

formula Rf = DS/DF. 

DS = Distance travelled by Solute 

DF = Distance travelled by Fragment 

Table 4.7: Activity of flavanoids obtained from Salvia didinorum flower 

Isolated 

compounds 

Rf value Physical appearance       Colour after spray 

S1 S2 S3 Day 

light 

 

UV 

Ammonia 

I2  

vapour 

 

R1 R2 

Visible UV Visible 

Kaempferol 0.83 0.81 0.55 GN-

YW 

BT-YW YW-

BN 

BN 

 

BK YW 

Luteolin 0.78 0.81 0.77 GN-

YW 

YW YW- 

BN 

TN BK DL – 

YW 

Querecetin 0.56 0.64 0.41 GN- 

YW 

YW YW-

BN 

BT-

GY 

BK DL – 

YW 

S1- Benzene: acetic acid: water (125: 72: 3), S2- n- Butanol: acetic acid: water (4: 1: 5), S3- Conc. Hydrochloric 

acid: acetic acid: water (3: 30: 10), R1 – 5%  FeCl3 solution, R2 – 5% alc. AlCl3  solution, YW – Yellow, BK - 

Black, BN - Brown, BT - Bright, DL - Dull, GN – Green, GY – Gray. 

In our present investigation we figure out the three spot of flavonoids were observed in flower of Salvia 

didinorum on thin layer chromatography plates developed and placed iodine chamber. The RF values of these 

spots matched with their respective authentic standards and were identified as Kaempferol, Luteolin, Quercetin. 

Solvent system Benzene: Acetic Acid: Water (125:72:3) gave best results with RF values viz, Kaempferol 0.83, 

Luteolin 0.78, Quercetin 0.56. When other solvents viz. n- butanol: Aceti Acid: water (4:1:5) and conc. HCL: 

Acetic Acid: Water (3:30:10), the RF value of Quercetin was found to be 0.64 and 0.41, Kaempferol was found 

to be 0.81 and 0.55 while that of Luteolin was found to be 0.78 and 0.77, respectively. 
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Conclusion 

The medicinal values of a plant life in some chemical substances that produce a definite physiological action 

on the human body. Phytochemicals analysis is a paramount importance in identifying a new source of the 

therapeutically and industrially valuable compounds having medicinal plants have been chemically 

investigated. In the present investigation primary metabolites was quantitatively analysed using Salvia Flower. 

In the present study, quantitative analysis of flower ethanolic extract of salvia was investigated. The extract was 

found to possess more secondary metabolites and it exhibit radical scavenging activities. Based on the results it 

can be concluded that, the flower ethanolic extract of salvia which contains high amount of secondary 

metabolites and exhibits free radical scavenging activities.  

Since the use of flavonoids are the potential candidates of bioactive agents in pharmaceutical and medical 

sectors to promote human health, prevent and cure various diseases. So we can conclude that, this plant may 

offer a great scope for the drug development in future. 

Acknowledgement 

The blessings of Param Pujya Swami Ramdev ji and Ayurveda Shiromani Pujya Acharya Balkrishna ji played 

a big role in this above writing written by me, with whose blessings this article was successfully written. 

REFERENCES  

 Burak Abdhullah and Imen Afri. 1999. Flavonoids and their antioxidant properties. Wesley Publishig 

Company Inc., USA. 

 Buchanan B, Gruissem W, Jones R L. 2015. Biochemistry and Molecular Biology of Plants. John 

Wiley & Sons.  

 Chellaperumal P, Sophia D, Arulraj C, Ragavendran P, Starlin T, Gopalakrishnan VK. 2012. In vitro 

antioxidant activities and HPTLC analysis of ethanolic extract of Cayratia trifolia (L.). Asian Pacif J 

Trop Dis. 

 Chen Z, Ren H, Wen J, Vitaceae. 2010. Flora of China. (Beijing) and Missouri Bot. Science Press. 33.  

 Croteau R, Kutchan TM, Lewis NG. 2012. Natural products (secondary metabolites). In: Natural 

products in chemical biology. Edited by Civjan N. Wiley. Hoboken, New Jersey, 1250–1319 

 Dewick PM. 2001. The shikimate pathway: aromatic amino acids and phenylpropanoids 

In: Medicinal Natural Products: a Biosynthetic Approach, 2nd ed., Edited by Dewick PM, John 

Wiley, Chichester, 137–186.  

 Bourgaud W, Gerdin B, Milesi L Gontier J 2001. Production of plant secondary metabolites: a historical 

perspective. Plant Sci. 161 (5): 839–851. 

 Gupta AK and Sharma P. 2007. Review on Indian Medical Plants. New Delhi, India ICMR (5): 879–

82. 

 Havsteen. 2002. The biochemistry and medical significance of the flavonoids. Pharmacol Ther (96): 

67–202. 



© 2024 IJRAR January 2024, Volume 11, Issue 1                    www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138) 

IJRAR24A1580 International Journal of Research and Analytical Reviews (IJRAR) 393 
 

 Hayashi T, Sawa K, Kawasaki T. 1988. Inhibition of cow's milk xanthine oxidase by flavonoids. (51): 

345–348.  

 Homhua S, Tongngok P, Bonjim J. 2001. Evaluation of Biological activities of Crude  Extracts 

from Cratoxylum formosum (Jack.) Dyer. and Cayratia trifolia L. Domin young shoots. J Ubon 

Rajathanee Uni. (9):54–60.  

  Goff SA and Klee HJ. 2006. Plant volatile compounds: sensory cues for health and nutritional value. 

Science. 311 (5762): 815 

  Juhas M, van der Meer JR, Gaillard M, Harding RM, Hood DW, and Crook DW. 2009. Genomic 

islands: tools of bacterial horizontal gene transfer and evolution. FEMS Microbiol Rev. 33(2): 37-50 

 Zhao J, Davis LC and Verpoortec R. 2005. Elicitor signal transduction leading to production of plant 

secondary metabolites. Biotechnol Adv, 283–333. 

 Khalsa KP and Tierra M. 2008. The Way of Ayurvedic Herbs: The Most Complete Guide to Natural 

Healing and Health with Traditional Ayurvedic Herbalism. Lotus Press Company. 

 Kumar D, Gupta J, Kumar S, Arya R, Kumar T and Gupta A. 2012. Pharmacognostic evaluation of 

Cayratia trifolia (Linn.) leaf. Asian Pacific J Trop Biomed. 6-10.  

 Kumar S and Pandey AK. 2013. Chemistry and biological activities of flavonoids: an 

overview. Scientific World Journal 162750. 

 Kumar S, Kumar V, Prakash OM. 2001. Pharmacognostic study and anti-inflammatory activity of 

Callistemon lanceolatus leaf. Asian Pac J Trop Biomed  1(3): 177-181 

 Lad V. 1985. Ayurveda: the science of self healing: A practical guide. Lotus Press. 

 Lee Y, Yuk D, Lee J, Cheng LW. 2000. Epigallocatechin-3-gallate prevents lipopolysaccharide-induced 

elevation of β-amyloid generation and memory deficiency. Brain Res 1250: 164–174. 

 Mathew L, Babu S. 2007. Phytotherapy in India: Transition of tradition to technology. Curr Bot (2):17-

22. 

 Meena AK, Bansal P, Kumar S. 2009. Plants-herbal wealth as a potential source of ayurvedic 

drugs. Asian J Tradit Med. (4):152–70. 

 Metodiewa D, Kochman A and Karolczak S. 1997. Evidence for antiradical and antioxidant properties 

of four biologically active N, N, diethylaminoethyl ethers of flavanone oximes: a comparison with 

natural polyphenolic flavonoid (rutin) action. Biochem Mol Biol Int 41: 1067–1075.  

 Nayak BS, Nayak RN, Bhatt BK. 2011. Pharmacognostic studies of the Jatropha curcas leaves. Int J of 

Pharma Tech Res 108(2): 360-80. 

 Ovando C, Hernandez D, Hernandez, Oyaizu M. 2009. Chemical studies of anthocyanins: a 

review. Food Chem 113: 859–871.  

 Piyush MP, Natwarlal MP, Ramesh KG. 2006. Holistic classification of herbal antidiabetics: A review, 

Pharma Times: 38: 19-25. 

 Parasuraman S, Kumar E, Kumar A, Emerson S. 2012. Free radical scavenging property and diuretic 

effect of triglize, a polyherbal formulation in experimental models. J Pharmacol Pharmacother. 1: 38–

41. 



© 2024 IJRAR January 2024, Volume 11, Issue 1                    www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138) 

IJRAR24A1580 International Journal of Research and Analytical Reviews (IJRAR) 394 
 

 Samanta A, Das G and Das S. 2011. Roles of flavonoids in plants. Int J Pharm Sci Tech 6: 12–35.  

 Thomas S, Patil DA, Patil AG, Chandra N. 2007. Pharmacognostic evaluation and physiological analysis 

of Averrhoa carambola L., fruit. J HerbMed Toxicol, 2(2): 51-54. 

 Szkudelska K and Nogowski L. 2007. Genistein – a dietary compound inducing hormonal and metabolic 

changes. J Steroid Biochem Mol Biol 105: 37–45.  

 Wallace J. 2004. Antimicrobial properties of plant secondary metabolites‖ Proceedings of the Nutrition 

Society 63: 621–629. 

 Walker E, Pacold M, Perisic O, Tagliaferro AR. 2000. Structural determinations of phosphoinositide 3-

kinase inhibition by wortmannin, LY294002, quercetin, myricetin, and staurosporine. Mol Cell 6: 909–

919.  

 

 

  


