
 
Author(s) agree that this article remains permanently open access under the terms of the 

Creative Commons Attribution License 4.0 International License 

 

 

 

 

Research Paper 

ANTIOXIDANT PROPERTIES OF SELECTED FLAVONOIDS FOR 
OSTEOPOROSIS ACTIVITY IN UMR-106 CELL LINE  

Kiran. M. R. and Narayanaswamy, M. 

Department of Life Science, 
Bangalore University, Bangalore,  

India. 

Abstract 
Cancer is one of the major chronic disease in developing, developed and 
underdeveloped countries. The main treatment of cancer is 
Chemotherapy, Radiotherapy and Surgical drainage. However, with these 
types of clinical treatments leads to several adverse side effects. Hence 
naturally occurring  phytochemicals are the nature gifted  sources for 
development of new remedies for treating cancer, the study is evaluating 
for the phytochemicals like alkaloids, carbohydrates, terpenoids, steroids, 
cardiac glycosides, volatile oil, mucilage is present in wheat and coriander 
samples, Coriander has inhibitory activity against Quaracetine, the 
chickpea and coriander showed significant activity. Further the coriander 
contains potential significant osteoporosis activity compounds, 
antioxidant properties of selected flavonoids for osteoporosis activity in 
UMR-160 CELL. Samples taken were wheat, chick pea, and coriander, in 
wheat we took 20g sample taken for extraction and we get 586.2mg yield 
and Chick pea we taken 20g sample for extraction and we get 693.4mg 
yield and Coriander we taken 20g sample for extraction we get 968.7mg 
yield. Based on analysis wheat has partially presence of terpenoids and 
saponins. Chick pea has abundant steroids and coriander shows partially 
presences of flavonoids. The Sample Chick Pea and Coriander have shown 
activity having an IC50 value of 34.22μg/ml and 28.37μg/ml. Sample 
Wheat did not show significant inhibitory activity. Standard Quercetin has 
shown IC50 value of 1.696μg/ml. Hence Coriander is a potential 
promising source of flavonoid which can be used for cancer treatment. 
Key words: Caner, Coriander, Chick pea, Quercetin , UMR -160 CELL, 
Phytochemicals. 

INTRODUCTION 
Polyphenols are chemical compounds of the secondary plant metabolism that can 

accumulate in specific group of plant organs such as leaves, fruits, roots, and stems. As a 

large group of bioactive chemicals, they have diverse biological functions. Flavonoids 
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are phenolic substances widely distributed in all vascular plants. (Fernandez and 

Wasowski., 2004). Flavonoids can be divided into various classes on the basis of their 

molecular structure and the 4 main groups of flavonoids are Apigenin, Hesperetin, 

Narigin, Naringenin (Middleton., 1998).  

Plant flavonoids are a great source of antioxidant substances, equipped for minimizing 

the risk of cancer, aging and damaging free superoxide radicals (Mishra J and Dash AK., 

2013). Antioxidant activity is the foundation of many actions which lead to its beneficial 

effects in majority of the diseases. Usually HPLC, HPTLC and UV spectrophotometric 

methods can be used effectively for the qualitative and quantitative estimation of 

Flavonoids and phenolic acids for their therapeutical action (Kim and Jeond., 2003). 

Osteoporosis is a skeletal disease characterized by low bone mass and structural 

deterioration of bone tissue and structure, leading to an increase in bone fragility and 

susceptibility to fractures, most frequently in the hip, wrist and spine (Sendur., 2009).  

There are two types of osteoporosis, primary and secondary types. Primary 

osteoporosis is classified into two subtypes: (a) type I osteoporosis (also known as 

postmenopausal osteoporosis), which is a common bone disorder in postmenopausal 

women and is mainly due to estrogen deficiency resulting from menopause, and (b) 

type II osteoporosis (also referred to as age-related osteoporosis or senile 

osteoporosis), which is related mainly with aging in both women and men (Sendur., 

2009). Physical exercise, dietary supplement, and pharmacotherapy are usually used for 

prevention and treatment of osteoporosis (Sambrook and Cooper., 2006). Protein 

tyrosine phosphatases play an important role in cell metabolism.  

Three distinct protein tyrosine phosphatase activities have been identified in an 

osteoblast-like cell line-UMR 106. These activities comprised two membrane-associated 

phosphatases and one cytosolic phosphatase of apparent molecular mass > 153 kDa, 80 

kDa and 40 kDa respectively, estimated by gel The UMR 106-01 osteosarcoma cell line 

was cloned from a transplantable rat osteosarcoma tumor (1). These transformed cells 

are phenotypically osteoblastic, in that they make type I collagen exclusively and have a 

high alkaline phosphatase activity (Partridge and Alcorn., 1983). Selected flavonoids 

(kaempferol, quercetin, myricetin) and phenolic acids (p-coumaric, caffeic, ferulic, p-

hydroxybenzoic, and gallic acid and elllagic acids) were simultaneously detected from 

19 berries using High Performance Liquid Chromatography (HPLC) method. These 

phenolic have been proposed to have beneficial effects on health as antioxidants and 
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anticarcinogens. The Major phenolic compound analyzed in the genus Vaccinium was 

quercetin in lingoberry and cranberry, and its level was high also in blueberries and 

bilberry. Quercetin was the main compound in gooseberry, red currant and black 

currant. 

OBJECTIVES  
Extract the flavonoids from the samples taken by solvent method.  

Examine the phytochemical compounds present in selected samples.  

Test the DPPH antioxidants assay of flavonoids.  

To examine the osteoporosis activity in UMR-160 cells.  
 
REVIEW OF LITERATURE 

Phenolic compounds are secondary plant metabolites that are found naturally in all 

plant materials, including plant-based food products. These compounds are thought to 

be an integral part of human and animal diets. They represent the most important 

group of natural antioxidants. The most common phenolic compounds in plants can be 

classified into phenolic acids, tocopherols, and flavonoids. It has been reported that 

phenolic and flavonoid compounds act as antioxidants to exert antiallergic, anti-

inflammatory, antidiabetic, antimicrobial, antipathogenic, antiviral, antithrombotic, and 

vasodilatory effects and prevent diseases such as cancer, heart problems, cataracts, eye 

disorders, and Alzheimer’s. (Prauchner., 2017). Antioxidant compounds exert their 

effects through different mechanisms such as inhibiting hydrogen abstraction, binding 

transition metal ions, radical scavenging, and disintegrating peroxides. One of the most 

important factors influencing antioxidant capacity is the ability of the antioxidant to 

donate electrons. Due to the harmful effects of synthetic antioxidants such as BHA and 

BHT, antioxidant capacities of flavonoids and phenolic compounds in plant-derived or 

natural origin have garnered substantial research interest and are being investigated 

extensively (Aksu et al., 2016). Chickpea peptide (CPe-III) derived from chickpea 

albumin hydrolysate which exhibited a high antioxidant activity. CPe-III-S peptide 

corresponding to amino acid sequences of CPe-III (RQSHFANAQP) was synthesized 

chemically to determine the bioactive activity. The reducing power, hydroxyl radical, 

DPPH , ABTS radical scavenging assay and DCFH-DA assay showed significant dose-

dependent activities. Phytochemical and nondigestiable carbohydrates are the 

beneficial bioactive factors present in whole wheat grain. In wheat grain there are small 



Journal of Global Biosciences           Vol. 10(10), 2021 pp. 9036-9055 

ISSN 2320-1355  

www.mutagens.co.in                                                                                                                    9039 

molecular weight phytochemicals known as bioactive molecules. They consist of but 

they are not inadequate to carotenoids , phenolic acids, tocopherols, and lignans. 

Oxidative damage to the most important compounds such as enzymes and DNA by 

different mechanisms is prevented by these bioactive molecules. To dismiss the attack 

of reactive oxygen species (ROS) such as single oxygen molecule on biological molecules 

directly react with those ROS molecules (saeed et al., 2017) Extracts of different polarity 

from leaves and seeds of coriander (Coriandrum sativum) and coriander oil were 

investigated for their antioxidant activity. Three different bioassays were used, namely 

scavenging of the diphenylpicrylhydrazyl (DPPH) radical method, inhibition of 15- 

lipoxygenase (15-LO) and inhibition of Fe2+ induced porcine brain phospholipid 

peroxidation. Total phenolic content was quantified as well. Positive correlations were 

found between total phenolic content in the extracts and antioxidant activity. Coriander 

leaves showed stronger antioxidant activity than the seeds, and in both parts of 

coriander, the ethyl acetate extract contributed to the strongest activity. In conclusion, 

addition of coriander to food will increase the antioxidant content and may have 

potential as a natural antioxidant and thus inhibit unwanted oxidation processes. 

Osteoporosis was previously considered a normal part of aging, but it is now 

understood to be preventable and treatable. Many interventions reduce fracture risk in 

the general population and can be used for primary and secondary prevention. These 

strategies include adequate combined calcium and vitamin D intake (calcium alone has 

not been shown to reduce fractures), antiresorptive therapy, weight-bearing exercise, 

tobacco avoidance, moderate alcohol intake, and avoidance of trip or fall hazards.( 

Hughes B et al., 2007)  

Abundant evidence demonstrates that treatment reduces fracture risk due to 

postmenopausal osteoporosis. Moreover, all osteoporosis treatment options reduce 

vertebral and nonvertebral fractures in high-risk groups. Bisphosphonates such as 

alendronate are considered first-line therapy, based on head-to-head trials 

demonstrating increased BMD. Other factors affecting treatment choice include adverse 

effects and cost. Additionally, potential harms of screening and treatment include 

anxiety from perceived vulnerability to fracture, false-negative results leading to lack of 

treatment and false reassurance, and potential harm from radiation exposure. (Hughes 

B et. al., 2007) Osteoporosis affects an estimated 10 million Americans and will increase 
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as the population ages. Recommended measures include sufficient calcium and vitamin 

D levels, regular weight-bearing exercise, fall prevention, and avoidance of tobacco and 

excessive alcohol. Recently, the USPSTF recommended against specific dosages of 

calcium and vitamin D supplementation in noninstitutionalized postmenopausal women 

and premenopausal women. Guidelines recommend screening women 65 years and 

older and men 70 years and older. However, all high-risk postmenopausal women and 

male patients older than 50 years should be screened. A recent model suggests that 

initiating screening at age 55 in postmenopausal women may be more cost-effective 

than current USPSTF guidelines. The most important factors for determining optimal 

screening intervals appear to be T-score and age. For older postmenopausal women 

with normal BMD or mild osteopenia at baseline, clinicians may wait up to 15 years 

before repeat screening. Older postmenopausal women with moderate osteopenia at 

baseline can be screened every 5 years, and those with advanced osteopenia likely 

should be screened yearly.( Hughes B et. al., 2007). The UMR 106-01 osteosarcoma cell 

line was cloned from a transplantable rat osteosarcoma tumor. These transformed cells 

are phenotypically osteoblastic, in that they make type I collagen exclusively and have a 

high alkaline phosphatase activity. Furthermore, UMR 106-01 cells have receptors for 

or responses to several bone-resorbing agents, including PTH, epidermal growth factor, 

prostaglandins 1,2!5dihydroxyvitamin D3, and retinoic acid. The cell line has proven to 

be a good model system for studying the hormonal responsiveness of osteoblasts. For 

example, UMR 106-01 cells respond to PTH by increasing intracellular CAMP 

concentrations and decreasing type I collagen production. The latter effects are classic 

osteoblastic responses to PTH in primary and bone organ cultures and are thought to 

represent the in viva result of PTH treatment. (Partridge et al., 1983).  

UMR 106-01 cells display the transformed phenol. They were cloned in soft agar, have a 

doubling time of 18-24 h, can grow in the absence of serum, and are not contact 

inhibited at confluence. When the parent cells, UMR 106, are retransplanted into rats, 

tumors rapidly form which exhibit a bone-like extracellular matrix and foci of 

mineralization. (Partridge et al., 1983) Cells can become transferred by the aberrant 

expression of oncogenes, genes whose products occupy key regulatory sites along 

proliferative signal pathways. To explore the nature of the transformed phenotype in 

these cells, we screened poly(A)’ RNA on Northern blots with cDNAs specific for a 

number of oncogenes. We show below that an H-ras-related transcript (HRRT) is 
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constitutively expressed, in abundance, in UMR 106-01 cells. High concentrations of 

PTH result in a decrease in the rate of growth and DNA (Partridge et al., 1983). 

MATERIALS AND METHODS 

Sample Collection:  
Sampling: The dried seeds of Wheat, Coriander and Chick pea were taken as a sample. 

These samples were finely powdered and used for extraction.  

Wheat:  

Wheat is a grass family member widely cultivated for its seeds, a cereal grain which is a 

worldwide staple food .The many species of wheat together make up the genus 

Triticum; the most widely grown is common wheat (T. aestivum).The archaeological 

record suggests that wheat was first cultivated in the regions of the Fertile Crescent 

around 9600 BCE. Botanically, the wheat kernel is a type of fruit called a caryopsis. 

Wheat is important source of carbohydrates. Total flavonoid content (236.2 μg rutin 

equivalents g− 1). 

 

Figure 2: Wheat sample  

 
Chick pea:  

Chickpea also called garbanzo bean or Bengal gram, annual plant of the pea family 

(Fabaceae),widely grown for its nutritious seeds. Chickpeas are an important food plant 

in India, Africa, and Central and South America. The seeds are high in fibre and protein 

and are a good source of iron, phosphorus, and folic acid. Total flavonoid content (109.5 

mg CE/100g). 
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                                                      Figure 3: Chick pea sample  
 
Coriander:  
Coriander is an annual herb in the family Apiaceae. It also known as Dhania, all parts of 

the plants are edible, but the fresh leaves and the dried seeds are the parts most 

traditionally used in cooking. Coriander is a spice produced from the round, tan-colored 

seeds of the coriander plant, which is a member of the parsley family. Total flavonoid 

content in Coriander 19.98 mg CE/gm. 

 

                                                      Figure 4: Coriander sample  
 
 
Extraction by solvent method  

Extraction is the first step to separate the desired natural products from the raw 

materials. Extraction methods include solvent extraction, distillation method, pressing 

and sublimation according to the extraction principle. Solvent extraction is the most 

widely used method. The extraction of natural products progresses through the 

following stages: the solvent penetrates into the solid matrix; the solute dissolves in the 
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solvents; the solute is diffused out of the solid matrix; the extracted solutes are 

collected. Any factor enhancing the diffusivity and solubility in the above steps will 

facilitate the extraction. The properties of the extraction solvent, the particle size of the 

raw materials, the solvent-to-solid ration, the extraction temperature and the extraction 

duration will affect the extraction efficiency. 

Preparation of Extract:  
 Weighed 20g of dried Sample powder and dissolved in 100ml of Methanol in 

500ml beaker with aluminium foil covered on it.  

 Then the beaker was kept on hot water bath at 50º C for 4 hours. 

 After incubation period the extract was filtered with What mann filter paper and 

the filtrate was collected in 50ml beaker. Residue present over the filter paper 

was discarded and filtrate was taken for further use.  

 Then the filtrate was kept at 50ºC for few hours until the extract got completely 

dried and turned into semisolid form.  

 This semi solid sample was weighed and the yield was noted.  

Phytochemical analysis  

Preliminary qualitative phytochemical analysis was carried out to identify the 

secondary netabolites present in various alcoholic and extract of dried seed of wheat, 

chickpea and coriander. The tests for Alkaloids, Phenolic compounds, flavonoids, 

tannins, saponins and Terpenoids were carried out according to previously reported 

methods by Harbome,1973.  

Procedure:  
Preparation of Test for Alkaloids  

 Dragendoff’s test: 0.2ml of sample was taken and 0.2ml of HCl was added. To this 

2-3 drops of Dragendoff’s reagent was added and the appearance of orange or 

red precipitate and turbid solution indicates the presence of alkaloids.  

Test for Carbohydrates:  

 Molisch’s test: 0.2 ml of sample was mixed with few drops of Molisch’s reagent 

(α- napthol dissolved in alcohol).0.2 ml of sulphuric acid was added along the 

sides of the test tube and observed for the appearance of a purple colouring for 

positive test.  
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Test for Tannins:  

 Braymer’s test: 0.2 ml of plant extract was mixed with 2 ml water and heated on 

water bath for 10 minutes. The mixture was filtered and ferric chloride was 

added to the filtrate and observed for dark green solution which indicates the 

presence of tannin.  

Test for Terpenoids:  

 Salkowki’s test: 0.2 ml of plant extract was taken in a test tube with 0.2 ml of 

chloroform. To this, concentrated sulphuric acid was added carefully to form a 

layer. Presence of reddish brown colour at the interface would show would show 

the presence of terpenoids.  

 Test for Glycosides:  

 0.2 ml of sample was mixed with 0.2 ml of chloroform.0.2ml of acetic acid was 

added to this solution and the mixture was cooled on ice. Sulphuric acid was 

added carefully and the color change from violet to blue to green indicates the 

presence of steroidal nucleus (A glycone portion of glycoside)  

Test for Steroids:  

 Lieberman Burchardt tests: 0.2 ml of sample was mixed with 0.2 ml of 

chloroform. To this 0.2ml of concentrated sulphuric acid was added. The 

appearance of red color in the lower layer of chloroform indicates the presence 

of steroids.  

Test for Saponins:  

 Test for Saponins  

Test for Saponins (Foam test): to  0.2mls of extract was added 0.6ml of water in a test 

tube. The mixture was shaken vigorously and observed for the formation of persistent 

foam that confirms the presence of saponins.  

Test for Flavonoids:  

 Alkaline reagent test: 0.2 ml of plant extract was taken in a test tube and mixed 

with dilute sodium hydroxide solution. To this diluted hydrochloric acid was 

added. Observation of yellow solution that turn colorless later would indicate the 

presence of flavonoids.  

Mucilage test (Glycoprotein):  

 0.2ml of extract was taken in a test tube and 0.2ml of absolute alcohol was added 

and allowed to try. If the precipitation occurs then mucilage is present.  
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Volatile oil: 

 0.2ml of extract was treated with few drops of dilute hydrochloric acid. The 

appearance of white precipitate indicates the presence of volatile oils.  

Test for phenols:  

 To 0.2 ml of extract 0.4 ml of distilled water followed by a few drops of 10% 

aqueous ferric chloride solution were added. Formation of blue or green color 

indicated the presence of phenols.  

DPPH radical scavenging assay  

 The generation of reactive oxygen species (ROS) beyond the antioxidant capacity 

of the biological system gives rise to oxidative stress. Free radical oxidative 

stress has been implicated in the pathogenesis of a variety of human diseases 

such as atherosclerosis, diabetes mellitus, hypertension, inflammation, cancer 

and AIDS. Antioxidants are a group of substances which, when present at low 

concentrations, in relation to oxidiziable substrates, significantly inhibit or delay 

oxidative processes, while often being oxidized themselves. Antioxidants may 

exert their effect on biological systems by different mechanisms including 

electron donation (as reducing agents), metal ion chelation (thereby eliminating 

potential free radicals), sparing of antioxidants (co-antioxidants) [2]. 

Antioxidants lower the burden of free radicals and they have the ability to take 

up the free radicals and reduce the free radical and make it stable.  

 The DPPH scavenging assay is a simple chemical experiment for the primary 

evaluation of any compound for its simplicity and low cost for free radical 

scavenging activity [3, 4]. 

Principle:  

 DPPH [1,1-diphenyl-2-picryl hydrazyl] is a stable free radical with purple colour. 

Antioxidants reduce DPPH to 1, 1-diphenyl-2-picryl hydrazine, colorless 

compound which is measured at an absorbance of 590nm. 

Reagents:  

 DPPH (EEC No. 217-591-8, Sigma, USA), store at less than 0°C.  

 Methanol, HPLC grade (Ranbaxy Chemicals).  

 Inhibitor (reference standard): Quercetin (1mg/ml)  

 Preparation of working solutions.  
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 DPPH: 1mg/ dissolved in 6 ml HPLC grade methanol.  

 Quercetin: 1mg dissolved in 1ml methanol. 

Procedure:  

 DPPH assay is carried out as per the method of Rajakumar et al. [5]. In brief, 80

of DPPH solution; various concentration of test solution and quantity sufficient to 

reference standard are 0.3125, 0.625, 1.25, 2.5, 5, 10 μg/ml. The reaction mixture 

is mixed and incubated at 25°C for 15 minutes. The absorbance is measured at 

510nm using semi-auto analyzer. A control reaction is carried out without the 

test sample. 

Statistical evaluation  

 Half maximal Inhibitory concentration (IC50) is the concentration of the 

substance required to inhibit a biological process such as an enzyme, cell, cell 

receptor or microorganism by half.  

 IC(50) value is calculated using Graph Prism software version 5.0 by nonlinear 

regression analysis of % inhibition recorded for different concentrations of test 

substances/standard.  

For compounds showing <50% inhibition, IC50 value is not calculated.  

 The relative activity of the sample can be determined by comparing the IC50 

value of sample with standard. Higher the IC50 value, lower will be the relative 

activity in comparison to standard & vice-versa.  

 Re-mineralization assay using UMR 106 cell line  

 Osteoblasts can be induced to produce vast extracellular calcium deposits in 

vitro. This process is called mineralization. Calcium deposits are an indication of 

successful invitro bone formation and can specifically be stained bright orange-

red using AlizarinRed S. 

Reagents:  

 Alizarin Red S Dissolve 2 g Alizarin Red S (C. I. 58005) in 100 ml distilled water, 

mix, and adjust pH to 4.1 - 4.3 with 0.1% NH4OH to prepare the Alizarin Red S 

staining solution. Filter the dark-brown solution and store it in the dark.  

 10% Formalin  
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Procedure:  

 Culture 1 x106 cells in a 6-well plate containing 2 ml of complete DMEM media.  

 After 24h of incubation, cells are treated with Sample and control in 2 ml / well 

of serum-free DMEM media and incubate for 24hr.  

 Change the media every third day with test samples for 18days.  

 After 21 days, wash the cell monolayer with 1X PBS without disrupting the cell 

monolayer.  

 The wash buffer is carefully aspirated and is discarded. Cells were then fixed 

with 10% formalin to cover the cell monolayer and incubated for 30mins.  

 Carefully aspirate the 10% formalin after 30mins and wash the cell monolayer 

without disturbing the monolayer using distilled water.  

 Carefully aspirate and discard the distilled water and add enough Alizarin Red S 

stain to cover the cell monolayer and incubate the cells in the dark for 45mins at 

RT  

 Carefully aspirate the Alizarin Red S staining solution and wash the cell 

monolayer four times with 1 ml distilled water. Carefully aspirate the Washing 

Buffer and add PBS. Observe under microscope.  

RESULTS 

Extraction by solvent method  

In extraction of solvent method we got different results in different samples that is 

wheat, chick pea, and coriander, in wheat we took 20g sample taken for extraction and 

we get 586.2mg yield and chick pea we taken 20g sample for extraction and we get 

693.4mg yield and coriander we taken 20g sample for extraction we get 968.7mg yield. 

Sample was weighed and the yield was noted below table. 

Table 1: Yield summary after crude extraction of Phytochemicals 

Sample 
Sample Taken for 
extraction 

Solubility Yield 

Wheat 20g MeOH 586.2mg 

Chick pea 20g MeOH 693.4mg 

Coriander 20g MeOH 968.7mg 

 



Journal of Global Biosciences           Vol. 10(10), 2021 pp. 9036-9055 

ISSN 2320-1355  

www.mutagens.co.in                                                                                                                    9048 

Phytochemical Analysis  

Phytochemical screening of samples was performed and analyzed for the presence of 

secondary metabolites, which they have important role in defense. Based on analysis 

wheat has partially presence of terpenoids and saponins. Chick pea has abundant 

steroids and coriander shows partially presences of flavonoids. 

(+) which indicates the activity in phytochemical analysis  

(-) which indicates that doesn’t shows activity in phytochemical analysis  

(*) which indicates the partially presence in phytochemical analaysis 

DPPH radical scavenging assay  

The Sample Chick Pea and Coriander have shown activity having an IC50 value of 

34.22μg/ml and 28.37μg/ml. Sample Wheat did not show significant inhibitory activity, 

hence IC50 was not calculated. Standard Quercetin has shown IC50 value of 1.696μg/ml.  

Calculating percentage growth inhibition: 

   Table 2: Phytochemical analysis of the samples taken 

TYPES OF TESTS Wheat Chick Pea Coriander 

Alkoloids - + + 

Carbohydrates + + + 

Tannins + + + 

Terpenoids * - + 

Glycosides + + + 

Steroids - * - 

Saponins * + * 

Flavonoids - - - 

Cardiac glycosides + + + 

Mucilage test + - + 

Volatile Oil + + + 
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(                          )

             
     

Table 3: Inhibitory activity of Samples against Standard (Quercetin) 

Sample Conc.(μg/ml) OD @ 510nm % Inhibition IC50 (µg/ml) 

Control 0 1.029 0.00 

1.696 
Quercetin 

0.3125 0.918 10.79 

0.625 0.748 27.31 

1.25 0.532 48.30 

2.5 0.424 58.79 

5 0.132 87.17 

10 0.042 95.92 

Wheat 

3.125 0.966 6.12 

IC50 was not 

calculated 

due to lesser 

inhibition 

6.25 0.894 13.12 

12.5 0.854 17.01 

25 0.798 22.45 

50 0.752 26.92 

100 0.658 36.05 

Chick pea 

3.125 0.986 4.18 

34.22 

6.25 0.923 10.30 

12.5 0.809 21.38 

25 0.735 28.57 

50 0.615 40.23 

100 0.474 53.94 

Coriander 

3.125 0.862 16.23 

28.37 

6.25 0.795 22.74 

12.5 0.709 31.10 

25 0.614 40.33 

50 0.464 54.91 

100 0.385 62.59 
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Figure 6: Graph showing the inhibition of Quercetine 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7: Graph showing the increasing inhibition percentage of samples against 
Quercetine  
 
Remineralization assay  

The UMR-106 cell lines treated with sample at 25μg/mL and 50μg/mL has induced 

mineralization when compared to control. Cells without extracellular calcium deposits 

are slightly reddish, whereas mineralized osteoblasts with extracellular calcium 
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deposits are bright orange-red. Increase in concentration has increased calcium 

deposits in UMR-106 cells. 

 
Control 

 

 
                                          Sample Coriander_25 μg/mL 

 
Sample Coriander 50 μg/mL 

Figure 8: The effect of samples on mineralization in UMR-106 cells as analyzed under 
microscope 
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           Control cells                              Coriander 25 μg/mL                      Coriander 50 μg/mL 

Figure 9: UMR 106 cells after Alizarin Red S staining 
 

DISCUSSION  
Cancer is growing health problem in both developing and developed countries. The 

main treatment of cancer are Chemotherapy, Radiotherapy and Surgery. However, 

clinical uses of these drugs are accompanied with several unwanted side effects. 

Therefore the search for new anticancer agents with better efficiency and lesser side 

effects 

Natural phytochemicals are the good sources for development of new remedies for 

treating cancer. Experimentally the various plants are reported to have anticancer 

effects. And also the number of phytochemicals (Flavonoids and Saponins) from plants 

have been shown to decrease cell proliferation, induce apoptosis. 

Similarly, the study is evaluating for the phytochemicals having anticancer activity. The 

hydromethanolic extract of phytochemicals from legumes like wheat, chickpea and 

coriander was done, the yield was tabulated. During qualitative phytochemical analysis, 

few compounds like alkaloids, carbohydrates, terpenoids, steroids, cardiac glycosides, 

volatile oil, Mucilage are present in wheat and coriander samples; tannins and 

glycosides are present in all three samples; Flavonoids are abundantly present in 

coriander, partially present in wheat and coriander. saponins are partially present in all 

three samples, Coriander is herbal plant and its medical advantages have been reported 

in many studies. In this study the osteoporosis activity by well diffusion method, 

Coriander has inhibitory activity against Quaracetine. Based on the zone of inhibition 

calculated the chickpea and coriander showed significant activity.This agrees with work 

of Bassetti et al.,2017. 

Finally the coriander was considered as potential showing significant osteopososis 

activity. And also the phytochemical compound which showed the activity in flavonoids 
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because the coriander has showed abundant flavonoid content in qualitative 

phytochemical analysis. 

CONCLUSION  

Polyphenols are chemical compounds of the secondary plant metabolism that can 

accumulate in specific group of plant organs such as leaves, fruits, roots, and stems.  

In Conclusion, the coriander has shown activity having an IC50 value of 28.37μg/mL 

and chickpea having an IC50 value of 34.22μg/mL ,standard Quercetin has shown IC50 

value of 1.696μg/mL. 

The UMR-106 cell lines treated with sample at 25μg/mL and 50μg/mL has induced 

mineralization when compared to control, cells without extracellular calcium deposits 

are slightly reddish, whereas mineralized osteoblasts with extracelluar calcium deposits 

orange-red, increase in concentration has increased calcium deposits in UMR-106 cells. 

In this study, the flavonoids extracted from coriander showed significant anticancer 

activity on UMR-106 cell. Hence Coriander is a potential promising source of flavonoid 

which can be used for cancer treatment. 

FUTURE ASPECTS  

 Helps to study Invivo model study i.e, animal studies.  

  Due to flavonoid content we can also study the Anticancer activity.  

  Helps to compound isolation and characterization.  
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