
© 2021 JETIR October 2021, Volume 8, Issue 10                                                      www.jetir.org (ISSN-2349-5162) 

JETIR2110394 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org d859 
 

Evaluation of Primary Metabolites and 

antioxidant potential of  Tinospora cordifolia 

(Willd.) and Glycyrrhiza glabra Linn 

1Kanchan Kumari 2and Mala Agarwal  

1Department of Botany, B.B.D. Govt. P.G Collage, Chimanpura(Shahpura), Jaipur. 303103 

*Department of Botany, University of Rajasthan, Jaipur- 302004. 

 

Abstract:  The present study was aimed to isolation and quantification of Primary Metabolites from selected plant species and 

find out antioxidant activity of plants by using FRAP, Catalase and Peroxidase methods. The maximum amount of primary 

metabolite is protein and the minimum is starch in leaves of Tinospora cordifolia whereas in the case of Glycyrrhiza glabra Linn. 

Maximum amount of primary metabolite is protein and the minimum is Phenols in stem. Thus, both plants are the rich source of 

phytochemicals. Tinospora cordifolia leaves was found to be better antioxidant when observed by Peroxidase and Catalase assay. 

When different samples were analyzed by FRAP assay it was observed that leaf had better antioxidant activity as compared to 

Stem. In the case of Glycyrrhiza glabra Linn. stem was found to be better antioxidant when observed by Peroxidase and leaves 

when done by Catalase assay. When different samples were analyzed by FRAP assay it was observed that stem had better 

antioxidant activity as compared to leaf. The present results showed potential of both these medicinal plants which can be used as 

herbal drug as therapeutic ventures in future aspects. 
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I. INTRODUCTION 

 

Human beings have been utilizing plants for basic preventive and curative health care since time immemorial. The plants 

provided food, clothing, shelter and medicine. Recent estimates suggest that over 9,000 plants have known medicinal applications 

in all cultures of various countries and this is without having conducted comprehensive research amongst several indigenous and 

other communities (Farnsworth, 1968).  Medicinal herbs have fewer side effects than chemical drugs and their antioxidant 

attributes decrease the toxicity of these drugs. Today herbal drugs are used as an alternative to chemical drugs and the main 

reason is their low level of side effects compared with chemical drugs (Wesam et al., 2017). The potential of these plants depends 

upon the presence of phytochemicals inside those may be primary metabolites or secondary metabolites those are secreted by 

plants during life.  

 

In the present study, the primary metabolites Carbohyrates, Proteins, Lipids, and Phenols of Tinospora cordifolia and Glycyrrhiza 

glabra were studied and antioxidant activities of selected plants were done by FRAP, Catalase and Peroxidase methods.  Primary 

metabolites are those organic substances which are synthesis during photosynthesis and these organic compounds are essential for 

plant life, growth and development. The chemical interaction between plants and their environment is mediated mainly by the 

biosynthesis of secondary metabolites, which exert their biological roles, as a plastic adaptive response to their environment. Such 

chemical interaction often includes variations in the production of plant metabolites. Therefore, the study of these variations is 

very useful in the chemical characterization of plants of the same species which are collected from different regions and this is 

when the different geographical origin of a plant material is taken into account (Sampaio et al., 2016). 

 

Antioxidants may be defined as compounds that inhibit or delay the oxidation of other molecules by inhibiting the initiation or 

propagation of oxidizing chain reactions.  Antioxidants can also protect the human body from free radicals and ROS (Reactive 

Oxygen Species) effects (Gulcin et al. 2010). Tinospora cordifolia (Willd.) Miers ex Hook. F. and Thoms belonging to the family 

Menispermaceae, is a large, deciduous, climbing shrub found throughout India, especially in the tropical parts ascending to an 

altitude of 300 m. and also in certain parts of China (Anonymous, 1976) . It is known as heart leaved Moonseed plant in English, 

Guduchi in Sanskrit and Giloy in Hindi. The plant is enhancement in nitric acid production by stimulation of splenocyte,  and 

production of reactive oxygen species (ROS) in human neutrophil cells (More et al., 2010). Besides this there also other activities 

like Anti-toxic activities (Gupta and Sharma, 2011), Anti-HIV (Kalikae et al.,2008), anticancer (Jagetia and Rao , 2006), anti 

microbial   antioxidant (Stanely and  Menon , 2001 ). 
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Glycyrrhiza has additionally been appeared to have a significant free-radical extinguishing impact glabridin is accounted for to be 

a strong prevention agent towards LDL oxidation. (Wang et al, 2013). The hydroalcoholic extracts of Glycyrrhiza glabra Linn 

which displayed distinctive calming exercises were assessed for the conceivable method of activity by concentrating on their 

Anti-oxidant activity.  

 
 

II. MATERIALS AND METHODS   

 

2.1 Collection of plant Material   

Plant parts of Tinospora cordifolia (Willd.)  (leaves and stem ) and Glycyrrhiza glabra Linn. (leaves and stem)  were collected 

from the fields at Jaipur and authenticated. The voucher (RUBL* No. 211669 for Tinospora cordifolia (Willd.)  . and RUBL* No. 

211670 for Glycyrrhiza glabra.) of experimental plant was deposited in the Herbarium of Department of Botany, University of 

Rajasthan, Jaipur. The plant parts were separated and washed thoroughly 2-3 times with running tap water and then air dried 

under shade after complete shade drying the plant material was powdered and used for phytochemical analysis. 

 

2.2 Quantification of Primary Metabolites 

Quantification of Primary Metabolites was carried out by using following methods of proteins, carbohydrates, lipids and phenols. 

 

2.2.1 Proteins Extraction and Quantification 

The test sample (50mg each) were separately homogenized in 10 mL of cold 10% trichloroacetic acid (TCA)  for 30 min and kept 

at 40C  for 24 hours. These mixtures were centrifuged separately and supernatants were discarded. Each of the residues was again 

suspended in 10 mL of 5% TCA and heated at 800 on a water bath for 30 minutes. The samples were cooled, centrifuged and 

supernatants 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 (Osborne, 1962). 

 

Each of the above samples (1 mL) was taken and the total protein content was estimated using the spectrophotometer through 

method of Lowry et al (1951). A regression curve was prepared. A stock solution of BSA (Sigma Chem. Co., St. Louis, USA) 

was prepared in 1N NaOH (1mgL-1). Eight concentrations (ranging from 0.1 to 0.8 mgL-1) were separately measured in test tube 

and volume of each sample was made to1 mL by adding distilled water. To each, 5 mL of freshly prepared alkaline solution 

(Prepared by mixing 50 mL of 2% Na2CO3 in 0.1 N NaOH and 1 mL of 0.5 % CuSO4 .5H2O in 1% Sodium potassium tartarate) 

was added and kept at room temperature for 10 minutes. In each sample 0.5mL of Folin-Ciocalteau reagent (commercially 

available reagent was diluted with equal volume of distilled water just before use) was added rapidly with immediate mixing and 

optical density of each sample was measured after 30 minutes at 750 nm using spectrophotometer against blank. Five replicates of 

each concentration were taken and average value was plotted against their respective concentrations to compute regression curve. 

All samples were processed in the same manner and the concentration of the total protein content in each sample was calculated 

by referring the optical density of each sample with standard curve. Five replicates of each concentration were taken and their 

mean value was calculated. 

 

2.2.2 Carbohydrates 

Total Soluble Sugars Extraction: The dried experimental plant material (50 mg each) was homogenized in pestle and mortar 

with 20 mL of 80% ethanol separately and left overnight. Each sample was centrifuged at 1200 rpm for 15 minutes; the 

supernatants were collected separately and concentrated on a water bath using the method of Loomis and Shull (1973). Distilled 

water was added to make up the volume up to 50 mL and processed further for quantitative 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 (Mc 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:  1mL 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 (100μg mL-1) was prepared in distill water. From this solution, 0.1 to 0.8 mL was pipette out into eight 

separate test tubes and volume was made up to 1 mL with distilled water. These tubes were kept on ice; 1 mL of 5% phenol was 

added in each tube and shaken gently. 5 mL of conc. sulphuric added was rapidly poured so that the steam hits the liquid and 

tubes were gently shaken during the addition of the acid. Finally the mixture was allowed to stand on water bath at 26-300C for 

20 minutes. The characteristics yellow orange colour was developed. The optical density was measured at 490 nm using 

spectrophotometer (Carl Zeiss, Jena DDR, VSU 2 P), after setting for 100% transmission against a blank (distilled water). 

Standard regression curve was computed between the known concentration of glucose and their respective optical density, which 

followed Lambert Beer‘s Law. All samples were analyzed in the same way as described above and contents of total soluble sugars 

and starch were calculated by computing optical density of each of the samples with standard curve. 

 

2.2.3 Lipids Extraction and Quantification 

The test sample were dried, powdered and 100mg was macerated with 10 mL distilled water, transferred to a conical flask 

containing 30 mL of chloroform and methanol  (2/1:v/v; Jayaram, 1981) . 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 preweighed glass vials and the colored  aqueous layer of methanol which contained all the water soluble substances and thick 
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interface layer were discarded in each test sample. The chloroform layers dried in vacuo and weighed. Each treatment was 

repeated thrice and their mean values were calculated. 

 

2.2.4 Phenols Extraction and Quantification 

The deproteinized test materials (200mg each) were macerated with 10 mL of 80% ethanol for 2 hours, and left overnight at room 

temperature. The mixtures were centrifuged and the supernatants were collected separately and maintained up to 40 mL by adding 

80% ethanol. Total phenol content in each sample was estimated by spectrophotometer method of Bray and Thorpe (1954). It 

includes the preparation of a regression curve of standard phenol (Tannic acid). A stock solution of tannic acid was prepared by 

mixing 40 mg of standard phenol in 1 mL of 80%ethanol. Eight concentrations ranging from 0.1 to 0.8 mL were prepared in the 

test tube and volume was raised to 1mL by addition of 80% ethanol. To each test tube, 1mL of Folin-Ciocalteau reagent 

(commercially  available  reagent  was diluted  by distilled water  in 1:2 ratio just before use)  and 2 mL  of 20% sodium 

carbonate  solution was  added and then mixture was shaken  thoroughly. The samples were placed in boiling water for 1 min and 

cooled under running water. These reaction mixtures were diluted to 25 mL by adding distilled water and optical density was read 

at 750 nm against a blank. The optical density of each sample was plotted against the respective concentration of total phenols to 

compute regression curve. The concentrations in the test samples were calculated by referring the respective optical density of test 

sample against standard curve of tannic acid.  

 

2.3 FRAP Assay (Ferric reducing ability of Plasma) 

The FRAP assay depends upon the reduction of ferric tripyridyltriazine (Fe (III)-TPTZ) complex to the ferrous tripyridyltriazine 

(Fe (II)-TPTZ) by a reductant at low pH. The method was performed by the protocol of Varga et al, 1998 

 

2.3.1 Reagents:  

 Acetate buffer, 300mM/L pH 3.6 (3.1 g sodium acetate x H2O and 16 mL conc. Acetic acid per 1 mL of buffer solution). 

 10mM 2, 4, 6-tripyridyl –s- triazine (TPTZ) in 40 mM 1 HCl. 

 20mM FeCl3 x 6 H2O in distilled water 

 

FRAP working solution: 25 mL acetate buffer (1), 2.5mL TPTZ solution and 2.5mL FeCl3 x 6 H2O solutions. The working 

solution must be always freshly prepared. Aqueous solution of known Fe (II) concentration was used for calibration (in a range of 

100-1000μ mol/L).  

Assay; - Blank: FRAP reagent  

Sample: FRAP reagent -1.5mL, plant extract- 50mL 

 

2.3.2 Procedure 

Plant sample (1g) were cut into small pieces and mashed with a cool mortar and pestle using quartz sand and 9 mL cool 0.1M 

phosphate buffer was added. (pH 7.6, containing 0.1mM EDTA). This mixture was filtered through a filter paper and centrifuged 

at 15,000 rpm for 10 min. The supernatant was used for the measurements. The volume was make up to 5mL and O.D. was taken 

at 593nm.  

Calculation:  The relative activities of samples were assessed by comparing their activities standard curve of ferrous sulphate. 

 

2.4 Catalase (CAT) assay 

 

2.4.1 Reagents and Test sample solutions 

 Phosphate buffer (0.1M, pH- 6.8) 

 Phosphate buffer (50M, pH- 7) 

 H2O2 (24 mM) 

 Na2EDTA (0.1mM) 

 PVP (1%) 

 

2.4.2 Procedure 

Plant sample (200mg) was homogenized with 5mL of phosphate buffer with Na2EDTA and refrigerated centrifuged at 10000rpm 

for 20 minutes at 4°C. The clear supernatant was taken as the enzyme extract. The activity was assayed after the method of Aebi 

(1984) with the following modifications. 2.0mL of phosphate buffer, 0.8mL of H2O2 was added and finally 0.2 mL enzyme 

extracts then immediately absorbance taken at 240nm. 

 

2.5 Peroxidase Assay (POXA) 

The method of assay measures the oxidation of pyrogallol to purpurogallin by peroxidase when catalyzed by peroxidase at 420 

nm and at 20°C. 
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2.5.1 Reagents and Test sample solutions:  

 

 Phosphate buffer (0.1M, pH- 6.8) 

 Phosphate buffer (125µmol, pH- 6.8) 

 Pyrogallol (50µmol) 

 H2O2 (30%) 

 

2.5.2 Procedure 

Plant sample (200mg) was homogenized with 10mL of phosphate buffer and refrigerated centrifuged at 10000 rpm for 20 

minutes. The clear supernatant was taken as the enzyme extract. The activity was assayed after the method of Chance & Maehly 

(1955) with the following modifications. 2.4mL of phosphate buffer, 0.3mL of pyrogallol and 0.2mL of H2O2 was added. The 

amount of purpurogallin formed was determined by taking the absorbency at 420nm immediately after adding 0.1mL enzyme 

extract. 

III. RESULTS AND DISCUSSION 

3.1 Quantification of Primary metabolites 

Primary metabolites have a broad range of their therapeutic activity and they directly interact with the receptors, cell membranes, 

and nucleic acids. This review evaluates the meticulous report of their classification, phytochemistry, pharmacological activity 

and its application in modern medicines which may pave the way for knowledge to identify and isolate the desired 

pharmacologically active lead compound in the drug discovery. In the present study, quantification of primary metabolites in 

leaves and stem of Tinospora cordifolia (Willd.). and leaves and stem of Glycyrrhiza glabra. have been under taken, the results 

are present in Table 1 and Table 2 respectively. 

 

Table 1 Phytochemical costituents from Leaves and Stem of Tinospora cordifolia 

Phytochemical Name 
Tinospora cordifolia 

Leaf (mg/gdwt) Stem (mg/gdwt) 

Proteins 78 84 

Lipids 10 10 

Phenols 2.2 1.65 

 

Carbohydrates 

TSS 1.8 1.6 

Starch 1.4 2.2 

 

 
 

Fig. 1. Phytochemical costituents from Leaves and Stem of Tinospora cordifolia 
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Table 2 Phytochemical constituents from Leaves and Stem  of Glycyrrhiza glabra 

Phytochemical Name 

Glycyrrhiza glabra 

Leaf (mg/gdwt) Stem  (mg/gdwt) 

Proteins 64 82 

Lipids 9.9 10 

Phenols 1.2 1.15 

 

Carbohydrates 

TSS 1.8 3.2 

Starch 2.0 3.4 

 

 
 

Fig. 2. Phytochemical costituents from Leaves and Stem of Tinospora cordifolia 

 

3.2 Determination of antioxidant activity 

 

Over the past few decades, significant scientific information has been accumulated regarding plant redox biology and its 

antioxidant defense. However, this information has not been collectively discussed together with human redox biology and 

exogenous antioxidants metabolism, which is essential in understanding the therapeutic utility of plant antioxidants. Because of 

their high oxygen exposure physiology, plants may have more sites of ROS generation; therefore, they could evolve more 

efficient non-enzymatic antioxidant systems than humans. Some of these antioxidants occur constitutively, while others are 

formed in response to abiotic and biotic stress conditions. Almost all plants or their phytochemicals exhibit some antioxidant 

activity under in vitro assays conditions (Kasote et al., 2015). Reactive oxygen species (ROS) can react with important 

macromolecules of cells, such as proteins, lipids and nucleic acids. As a consequence an overdose of ROS may lead to several 

mostly chronic health disorders, such as diabetes, metabolic syndrome, cardiovascular disease and even cancer. ROS may also 

influence the aging process. The antioxidant activity of leaves and bark of Tinospora cordifolia. and leaves and stem of 

Glycyrrhiza glabra L. findout by using FRAP, Catalase and Peroxidase methods. The results of antioxidant activities of Tinospora 

cordifolia. and Glycyrrhiza glabra. are present in Table 3 and Table4 respectively. 
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Table 3 Antioxidant activity of Tinospora cordifolia 

Antioxidant assay 

Tinospora cordifolia 

Leaf Stem bark 

FRAP (mM/g/fresh wt) 2.23 1.47 

Catalase (mM/lit/g/fresh wt) 6.4 8.0 

Peroxidase (mM/lit/g/fresh wt) 0.364 0.842 

 

 

Fig. 3 Antioxidant activity of Tinospora cordifolia 

Table 4 Antioxidant activity of Glycyrrhiza glabra 

Antioxidant assay 
Glycyrrhiza glabra 

Leaf Stem 

FRAP (mM/g/fresh wt) 2.3 2.6 

Catalase (mM/lit/g/fresh wt) 1.080 7.20 

Peroxidase (mM/lit/g/fresh wt) 2.079 0.607 

 

 

Fig 4 Antioxidant activity of Glycyrrhiza glabra 

 

The maximum amount of primary metabolite is protein found in bark of Tinospora cordifolia L. and Glycyrrhiza glabra while the 

minimum is phenol in leaves  of Glycyrrhiza glabra.  
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Antioxidant activity was carried out using FRAP, Catalase and Peroxidase methods. Tinospora cordifolia  L. leaves was found to 

be better antioxidant when observed by Peroxidase assay while  stem of Glycyrrhiza glabra  was found to be have potent 

antioxidant activity when assayed by Catalase. When different samples were analyzed by FRAP assay it was observed that bark 

of Glycyrrhiza glabra had better antioxidant activity as compared to leaves The present results showed potential of this medicinal 

plant which can be used as herbal drug as therapeutic ventures in future aspects. 

 

Organic extacts of root of Glycyrrhiza glabra linn sp. possess strong antioxidant activities. Antioxidant activity of these extracts 

was measured and it was found that ethanolic extract gave highest antioxidant activity of 92% followed by ethyl acetate 89%, 

THF 87%, toluene 45% and hexane 23% respectively. The antioxidant activity depends upon the secondary metabolites 

particularly phenolics, flavonoids, tannins, saponins etc (Iqbal et al., 2017).  

 

Aqueous and alcoholic extracts of T. cordifolia have shown notable antioxidant potential. The aqueous extracts of has shown the 

anti‐oxidant action in alloxan induced diabetes rats. Methanolic extract of stem of T. cordifolia has been reported to anti‐oxidant 

activity, by increasing the erythrocytes membrane lipid peroxide and catalase activity. It also decreases the activity of SOD, GPx 

in alloxan induced diabetic rats (Singh et al., 2018).  

 

Most of the people thought that spices, vegetables they used in their kitchen are only give them flavors to their food, but these 

also play a vital role in keeping us healthy and fit. These spices & vegetables contain various phytochemical s important to treat 

various diseases. The important new findings of this study are that we investigate particular phytochemicals & antioxidants which 

are beneficial for the treatment of various diseases which are caused due to the oxidative stress like cancer and diabetes. 

Polyphenols such as tannins and flavanoides have been shown to have numerous health protective benefits, which include 

lowering of blood lipids. Thus these plants have been used to lower blood lipids content. The antioxidative properties of plants 

were related mostly to the presence of phenolic compounds, especially flavonoids. If we isolate these phytochemicales then it will 

be very helpful for the herbal drug industries to make new drugs and ultimately it helps the human beings (Karnanis et al., 2018). 
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