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Abstract 

Kigelia pinnata, Cichorium intybus and Cedrous deodara are traditionally used medicinal plants against several 

diseases. This study aims to undergo qualitative, quantitative and antioxidant properties of several extracts from 

these plants using in-vitro assay. Qualitative study of extracts thin layer chromatography (TLC) was carried out. 

Quantitative analysis to determine total content of phenolic, flavonoid, iridoid and terpenoid using specific 

chemical reagents. DPPH (Free radical diphenylpicrylhydrazyl), Phosphomolybdate (Total antioxidant 

capacity) and reducing power assay were used to measured antioxidant potential to each extracts. TLC revealed 

presence of phenylpropanoids, naphthaquinones, flavonoids, phenolics, terpenoids, volatile oils, organic acids 

in different extracts. High phenolic content was found in methanolic extract of C. intybus and K. pinnata fruit 

root (11.97 ± 0.37 and 11.11 ± 0.37 mg/g). Flavonoids were higher in both ethanolic and methanolic extracts of 

C. intybus root (6.12 ± 0.32 and 5.80 ± 0.96 mg/g). Terpenoid content was higher in ethanolic extract of C. 

deodara wood oil (5.714 ± 0.71 mg/g). Iridoids were found only in methanolic extracts of K. pinnata. With the 

exception of methanolic extract, all extracts had high free radical scavenging properties, but they were all 

noticeably less effective than ascorbic acid. Reducing power activity was significantly lesser in all extracts as 

compared to Quercetin. The extracts are rich in various important phytochemicals and seem to have good 

antioxidant potential but need to be assessed using biological assays. 
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1. INTRODUCTION 

Oxidative stress is a condition leads to cell and tissue 

damage by generating excessive reactive oxygen 

species.1 In Mitochondria, ROS generates during its 

metabolic process cause oxidation of mitochondrial 

proteins, lipids and DNA accompanies to crippling 

diseases including obesity, diabetes, hypertension, 

cancer, cardiovascular, inflammatory and 

neurodegenerative disorders.1,2 Antioxidants play a 

crucial role for prevention of ROS associated 

disease via restraining or neutralising the resulting 

free radical.1 Recent studies indicate antioxidants 

obtained from plants have ability to scavenge free 

radicals may be of great therapeutic value. Most of 

the medicinal plants consist phytoconstituents i.e., 

flavonoids, phenolics, terpenoids, alkaloids, volatile 

oil etc. These phytoconstituents scavenge free 

radicals and may have antioxidant property. Many 

synthetic antioxidants are also available but they 

have harmful and/or mutagenic adverse effects used 

for longer period of time.3 So, the plant-based 

medications widely used to reduce side effects other 

than the synthetic medication. 

 

Kigelia pinnata an indigenous medicinal plant 

traditionally known as “Balamkheera” residing to 

Bignoniaceae family. Tree is native to African 

continent widely begin in southern, central and 

western areas especially drove to various south-east 

Asian nations including India, Pakistan, China, 

Philippines and Iraq.4 In India it is widely distributed 

in Purna River - Navsari region of south Gujarat. 

The mature fruits are amphisarca hanging on the tree 

in groups of 2-3 on very large rope-like peduncles 

contains phenylpropanoids, iridoids, phenolic, 

flavonoids, naphthaquinones, terpenoids etc. This 

plant having antibacterial, antifungal, diuretic, 

anticancer, anticonvulsant, antidiabetic, antioxidant, 

anti-inflammatory and analgesic activity.5 

 

Chicory, also known as Cichorium intybus L., 

perennial herb pertains to family Asteraceae.6 

Taproot of chicory widely grown in Chile, India, 

South Africa and northwest Europe. Ancient 

Egyptians cultivated chicory as a vegetable crop, a 

coffee replacement, a medicinal herb and 

occasionally as animal feed. The chicory root 

consist of 98% inulin (polysaccharide) and 2% of 

other compounds including anthocyanidins, 

flavonoids, polyphenols, sesquiterpenoids, organic 

acid, sesquiterpene lactones, triterpenoids and 

volatile oil. Several health-promoting properties of 

chicory roots include antioxidant, anti-obesity, anti- 

hepatotoxic, anti-carcinogenic, anti-inflammatory, 

antiviral, antibacterial and anthelmintic action.6,7 

Due to its abundant supply of inulin, a water-soluble 

fibre that cannot be digested and used as fat 

substitute in various processed and functional foods. 

Some regions of U.S. chicory root coffee widely 

popular.8 The USFDA provides nutritional values of 

C. intybus contains calories: 32, 0.1g fat, 22.5mg 

sodium, 7.9g carbohydrate, 0.7g fibre, 3.9g sugars, 

0.6g protein, 130mg potassium, 18.4mg calcium, 

27.4mg phosphorus and 10.4µg folate.8 
 

Another traditional folk plant, Cedrus deodara 

belongs to family pinaceae commonly known as 

‘Devdaru’. C. deodara found in himachal Pradesh 

regions of Kangra (Bada & Chota Bhangal), Mandi, 

Kinnaur, Sirmour, Shimla and Chamba.9 

Traditionally, the qualities of heartwood include 

diuretic, expectorant, diaphoretic, carminative and 

antioxidant effects. A wood decoction used to treat 

fevers, pulmonary, urinary and gastrointestinal 

disorder, rheumatism, piles, kidney stones, 

sleeplessness, diabetes, etc.10 It has been employed 

as a remedy for snake bites. By distilling the wood, 

obtained essential oil has used in the treatment of 

phthisis, bronchitis, rheumatism, blennorrhagia and 

skin eruptions.11 A wood-derived resin is applied 

externally to treat skin conditions, joint injuries and 

bruising.9,11 The leaves are employed in Ayurvedic 

medicine to cure tuberculosis. The seed oil extract 

has diaphoretic properties.11 

 

The goal of this research was to conduct qualitative 

estimation of preliminary screening for 

phytoconstituent rich different plant extracts by 

TLC, quantitative analysis of phytoconstituent-rich 

extract was conducted to determine total amount of 

phenolic, flavonoid, iridoid and terpenoid as well as 

the in vitro antioxidant properties.(by DPPH, TAC 

and RP). As far as we are aware, there has not been 

any specific research on this phytoconstituent-rich 

extract. 

 

2. MATERIAL AND METHODS 

2.1 Sample collection and its authentication: 

K. pinnata fruit was assemble riverine area of south 

Gujarat region-Navsari. The authentication of K. 

pinnata fruit, its botanical identification and voucher 

specimen (No.12/BOT/22) was confirmed by Dr. 

Alpna Shukla, Department of botany, M. G. Science 

Institute, Ahmedabad, Gujarat. Cichorium intybus 

root power procured with its CoA No.0287/21-22 

from pioneer chicory hub, Anand, Gujarat. Cedrous 

deodara wood collected from Hakim chichi, Surat 

authentication and its specimen no.GU/BOT/P/C/01 

provide Prof. Hitesh Solanki who works in 

Department of Botany, Gujarat University, 

Ahmedabad, Gujarat. 
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(a) (b) (c) 

Figure 1. Representation of collection of plant part: (a) Kigelia pinnata – Fruit, (b) Cichorium intybus – Root and 

(3) Cedrous deodara – wood 
 

2.2 Preparation of various phytoconstituents 

rich plant extracts: 

2.2.1. Extraction of K. pinnata fruit: 

The fruits were cleaned with distilled water, peeled, 

sliced into little pieces and dried 16 days at 400C. 

The dried fruits were milled by using hammer mill 

after powder were passing through a sieve no. 40 and 

60 for collection of fine powder. Store in dark, 

closed containers at room temperature until used. 

 

(a) Extraction of K. pinnata fruit by using 

Dichloromethane (KPDCME): 50gm of K. 

pinnata fruit powder extracted using Soxhlet 

extraction with 170ml of Dichloromethane as a 

solvent for 8 hrs. The extract was concentrated at 

room temperature for 20 min.12 

(b) Extraction of K. pinnata fruit by using 

methanol (KPME): The conical flask was filled 

with 20g of the fruit powder from K. pinnata, 

and 600 ml of methanol was then added. 

Supernatants were decanted into centrifuge tubes 

after the closed conical flasks were agitated for 

30 minutes in the rotary shaker. The tubes were 

put into pre-weighed, clearly labelled glass vials 

after being centrifuged at 4.4 g for 20 min. 

conical flask was left open in fume cupboard to 

desiccating its solvent.13 weighed vials again 

after drying, to calculate the amount of processed 

crude extracts. 

 

2.2.2. Extraction of Cichorium intybus root: 

(a)  Extraction of C. intybus root by using 

methanol (CIME): 10gm of chicory root 

powdered were weighed and Soxhlet apparatus 

fitted with a 500ml round bottomed flask consist 

% 𝒚𝒊𝒆𝒍𝒅 = 
𝒈𝒎 𝒐𝒇 𝒆𝒙𝒕𝒓𝒂𝒄𝒕 

𝒈𝒎 𝒐𝒇 𝒔𝒂𝒎𝒑𝒍𝒆 𝒕𝒂𝒌𝒆𝒏 

2.3 Chemicals and Drugs: 

DPPH, quercetin, Gallic acid, rutin, linalool, 

catalpol, ascorbic acid, sodium carbonate, 

Trichloroacetic  acid,  potassium  ferricyanide, 

250ml of methanol. Extraction was performed at 

boiling temperature of methanol (64.70C) for 

6hr.14 By employing a rotary evaporator, the 

solvent was evaporated after the filtrates were 

gathered, pooled, and collected. 

 

(b) Extraction of C. intybus root by using ethanol 

(CIEE): Dry chicory root powder (25gm) was 

extracted using 250ml of 95% ethanol (240C) at 

RT for 24hr.15 Solvents were evaporate under 

vacuum dried the extract and stored at 40C. 

(c) Extraction of C. intybus root by using ethyl 

acetate (CIEAE): 25gm of C. intybus root 

powder extract with 250ml absolute alcohol at 

240C for 24hr, defatted with n-heptane and then 

extract 250ml of ethyl acetate.15 Solvents were 

eliminate using vacuum. The dried, concentrated 

dark syrup was collected, and kept at 40C. 

 

(d) Extraction of C. intybus root by using hexane 

(CIHE): The dried 25gm root powder soaked 

separately in 100 ml of hexane containing 

conical flask, placed in rotary shaker for 3 

days.16 Extracts were purified via Whatman filter 

paper no. 1, stored at room temperature before 

being concentrated using a rotary evaporator 

under vacuum. 

2.2.3. Extraction of C. deodara wood (CDO): 

C. deodara 100gm wood powder placed Clevenger- 

type apparatus under 200ml of ethanol and distilled 

6hr.17 The oil had been placed in sealed containers 

once it dried on anhydrous sodium sulphate and kept 

at room temperature. The % yield has been 

calculated by employing equation given below: 

× 𝟏𝟎𝟎 (1) 

sodium phosphate, ferric chloride, ammonium 

molybdate, potassium hydroxide, Foline- Ciocalteu 

reagent, potassium acetate, aluminium chloride, 

copper sulphate, Anisaldehyde, vanillin, sodium 
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sulphate, ethyl acetate, acetone were procured from 

sigma Aldrich. Trifluoro acetic acid, glacial acetic 

acid, dichloromethane, n-butanol, petroleum ether, 

n-heptane, hexane, toluene, formic acid, 2-butanol, 

cyclohexane, dinitrobenzene, bromocresol green, 4- 

hydroxybenzaldehyde, butyl acetate, acetic 

anhydride, ethanol, methanol, chloroform, 

isopropanol were bought from Merck. For this work, 

only analytical-grade chemicals and reagents were 

employed. 

 

2.4 Qualitative estimation of phytoconstituent 

rich extract through Thin-layer chromatography 
(TLC): 1mg plant-based extracts was dissolved in 

1ml of its extracted solvent to make the stock 

solutions. For TLC study, stationary phase consist 

aluminium-backed silica coating and a different 

solvent system as the mobile phase. A small number 

of samples were discovered 0.5 cm from the TLC 

plate's bottom and laid down in the chamber, which 

was then allowed to fill for 15 minutes with solvent 

vapour. Five minutes were allotted for the 

development process. The plate was then taken out 

of the room and allowed to dry in the air. The plates 

were spray with specific reagent to observe the spot 

under UV 254 and 366 nm. Retention factor (Rf) 

was determined after coloured regions had been 

marked by applying below equation: 

 

𝐑𝐟 𝐯𝐚𝐥𝐮𝐞 = 
𝐝𝐢𝐬𝐭𝐚𝐧𝐜𝐞 𝐭𝐫𝐚𝐯𝐞𝐥𝐞𝐝 𝐛𝐲 𝐬𝐚𝐦𝐩𝐥𝐞 

𝐝𝐢𝐬𝐭𝐚𝐧𝐜𝐞 𝐭𝐫𝐚𝐯𝐞𝐥𝐞𝐝 𝐛𝐲 𝐬𝐨𝐥𝐯𝐞𝐧𝐭 𝐟𝐫𝐨𝐧𝐭 
(2) 

 

2.5 Quantitative estimation for phytoconstituent 

rich extracts: 

1) Total Phenolic Content (TPC): 

Each plant extracts has been assessed to measure 

overall presence of phenolic molecules using a 

modified Folin-Ciocalteu colorimetric method. Each 

extract (0.2ml) has been incorporated with Folin- 

Ciocalteu reagent (0.6ml), 0.2 ml of the sodium 

carbonate solution (20% w/w), and dilute it to 10ml 

distilled water. Allow to incubate in the dark for 

90min. Intensity of absorbance was observed 760nm 

through UV-VIS spectrophotometer.18 Same 

technique used to derive curve for calibration of 

gallic acid (reference) in a concentration range 0.2-1 

ng/ml. The outcomes were represented as mg Gallic 

acid equivalent per gm of dry extract (mg GAE/gm 

extract). Assay was performed in triplicate. (R2 = 

0.9993) 

 

2) Total flavonoid content (TFC): 

Entire existing flavonoid content in all plant extracts 

assessed using a few modification of previous AlCl3 

colorimetric technique. Curve calibration ranging 

from 0.2–1 ng/ml chosen using rutin (reference). 

Each extract (0.2 mL) was combined with 1M 

potassium acetate (0.1 ml), 0.1ml - 10% AlCl3, 1.5 

ml 95% ethanol, diluted with the appropriate solvent 

up to 10 ml in each case. Allow it to incubate 30 min. 

at RT.18 Absorbance has been measured 451 nm. 

TFC was calculated rutin equivalents per gramme of 

extract (mg RE/gm extract). Assay was performed in 

triplicate manner. (R2 = 0.997) 

 

3) Total iridoid content (TIC): 

The presence of iridoids was determined by 

combining 2 ml of extract with 10 ml Trim-Hill 

reagent (acetic acid, Copper sulphate- 0.2%, conc. 

hydrochloric acid - 10:1:0.5). An absorbance 

measurement was made at 609 nm. Only methanolic 

extract of K.pinnata fruit shows blue colour indicate 

presence of iridoids.18 Testing was done in triplicate. 

TIC of plant extracts were determine catalpol 

equivalents per gm of dry extract (mg CE/gm 

extract) as standard with range of 0.2–1 ng/ml for 

calibration curve. (R2 = 0.9905) 

 

4) Total terpenoid content (TTC): 

0.2 ml extract dissolved 2 ml of its solvent for all 

three plant extracts to determine the terpenoid 

content. The mixture was completely vortexed after 

which it was allowed to stand for 3 minutes. Then, 

200 μl of conc.H2SO4 added, allow to stand at RT 

for 2 hr. During incubation, a reddish-brown 

precipitate was visible in the mixture. In order to 

avoid disrupting the precipitate, the supernatant was 

carefully decanted. 3ml of 100% methanol was then 

subsequently added, mixture was vortexed until the 

precipitation had completely dissolved.19 UV-visible 

spectrophotometer had been employed to assess 

absorbance at 538nm. TTC of plant derived extracts 

was calculated as mg linalool equivalent per gm of 

extract (mg LE/ gm). (R2 = 0.9963) 

 

2.6 In vitro studies: 

Different plant extracts' antioxidant capacity was 

assessed using DPPH, Phosphomolybdenum (Total 

antioxidant capacity) and Reducing power assay 

compared with standard compound i.e., ascorbic 

acid and quercetin. 

 

1) 2,2’-diphenyl-1-picrylhydrazyl (DPPH) 
radical scavenging assay: 20,21 

Principle: Due to the free radical delocalization in 

aromatic rings, the DPPH radical is renowned for its 

extraordinary stability. Its colour is an extreme deep 

purple. In tests, radical is neutralised by absorbing 

an atom of hydrogen/electron via antioxidant plant 

extracts (or reducing substance). (DPPH or DPPH- 

H). A rich purple colour results from the DPPH 

radical's unpaired electrons significantly absorb at 

517 nm.20 Whenever an odd electron interacts with 
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another electron, the original coloured transforms to 

a pale yellow. 

 

Procedure: 2 ml of DPPH (0.1 mM) added in 2ml 

of both standard as well as sample. After vigorous 

stirring the mixture for two minutes, incubate 30 

min. at RT kept in dark. Standard (ascorbic acid) and 

sample concentration range were prepared. (0.2-1 

ng/ml). Decolorization of DPPH has been evaluated 

to record absorbance at 517nm in contrast to 

methanol (blank) using UV spectrophotometer.22 

 

2) Phosphomolybdate assay (Total antioxidant 
capacity):21,22 

Principle: The production of Phosphomolybdenum 

compound, a spectroscopic approach used to 

estimate overall antioxidant ability. The method 

employed depends on analyte of sample reduced 

transformation of Mo (VI) to Mo (V), followed by 

developing green phosphate Mo (V) complex. 

 

Procedure: 1ml of standard (ascorbic acid) & 

sample solution were incorporated in 1ml reagent 

consist (0.6 M sulfuric acid, 28 mM sodium 

orthophosphate and 4 mM ammonium molybdate), 

allow to incubate 90min at 95°C and tubes were 

cooled. Tubes were kept in ember colour container 

covered with silver foil. Record absorbance at 765 

nm against a blank. (Distilled water). 

 

3) Reducing power assay:21,22 

Principle: The reduction of (Fe3+) is frequently 

utilized as a biomarker of donating electrons, a key 

predictor ability to reduce phenol. Reduced herbal 

extracts interact with potassium ferricyanide (Fe3+) 

to produce potassium ferrocyanide (Fe2+), which in 

turn reacts with ferric chloride in order to produce 

ferric-ferrous complex exhibiting an absorbance 

threshold at 700 nm.22 

Procedure: sample and standard (quercetin) 

solutions were dissolved in its appropriate 1ml 

solvent. Add 1ml of phosphate buffer (0.2M, pH 

6.6), 1ml potassium ferricyanide (1%) solution and 

incubated at 500C for 20 minutes followed by 1ml 

Trichloroacetic acid (10%) was introduced for 

terminating the reactions. Tubes were allowed to 

cool for 5 min. centrifuge 3000 rpm at 10 min. 2 mL 

of supernatant was discarded in addition to 

reconstitute using 2ml distilled water along with 0.4 

ml of ferric chloride (0.1%). Absorption for the 

solution being examined at λmax 700nm. Increased 

rate of absorbance indicates sample have more 

efficient reduction capacity. 

 

Calculations: Antioxidant activity (using DPPH, 

Phosphomolybdenum and reducing power) was 

determined using formula shown below: 

 

% 𝐑𝐞𝐚𝐜𝐭𝐢𝐯𝐞 𝐬𝐜𝐚𝐯𝐞𝐧𝐠𝐢𝐧𝐠 𝐚𝐜𝐭𝐢𝐯𝐢𝐭𝐲 = 
(𝐀𝟎−𝐀𝟏) 

× 𝟏𝟎𝟎 (3) 
𝐀𝟎 

 

Whereas, A0 - absorbance of control blank and 

A1 - absorbance of test/standard. 

 

3. RESULT AND DISCUSSION 

 

3.1 Sample extraction: 

Depending up on the polarity of different solvents 

plant extraction was carried out by using soxhlet, 

simple maceration and Clevenger type methods. The 

amount of plant material used for extraction and 

obtained yield enumerate in Table-1. 

Table 1. Obtained % yield of plant extraction using various solvents 

Sr 

no. 
Phytoconstituents rich extract 

Amount of plant 

materials used 

(gm) 

% Yield 

1 Methanolic extract of K. pinnata fruit (KPME) 20 10.97 

2 Dichloromethane extract of K.pinnata fruit (KPDCME) 50 36.5 

3 Methanolic extract of C. intybus root (CIME) 25 21.28 

4 Ethanolic extract of C. intybus root (CIEE) 25 23.56 

5 Ethyl acetate extract of C. intybus root (CIEAE) 25 19.8 

6 Hexane extract of C. intybus root (CIHE) 25 18.88 

7 Ethanolic extract of C.deodara wood (CDO) 100 18.5 
 

3.2 Assessment of Phytochemicals: 

The following phytoconstituents were detected 

using TLC utilising various solvent systems for 

plant extracts: (i) Methanolic extract of K. pinnata 

fruit (KPME) revealed presence of iridoids, 

phenylpropanoids, flavonoids, phenolics. (ii) 

Dichloromethane  extract  of  K.pinnata  fruit 

(KPDCME) presence naphthaquinones, (iii) Root of 

C. intybus methanolic extract (CIME) are rich 

anthocyanidins, flavonoids and polyphenols, (iv) C. 

intybus root ethanolic extract (CIEE) shows 

sesquiterpenoids and organic acid, (v) Ethyl acetate 

extract of C. intybus root (CIEAE) have rich fraction 

of sesquiterpene lactones, (vi) Hexane extract of C. 
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intybus root (CIHE) shows presence of volatile oil 

and triterpenoids, (vii) Ethanolic extract of C. 

deodara wood (CDO)consist rich fractions of 

sesquiterpenoids, triterpenoids, flavonoids and 

lignans. (Table 2) 

 

Table 2. Screening of phytoconstituents rich extracts by thin layer chromatography (TLC). 

Sr 

no 
. 

Phytoconstituent 

rich plant 

extracts 

Mobile 

phase 
Detection 

Observed 

under vis. 

Observed 

under UV 

365nm 

Rf value 

Presence of 

phytoconstitu 

ents 

 

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

Methanolic 

extract of K. 

pinnata fruit 

(KPME) 

Dichloro 

methane: 

methanol 
(8:2) 

Anisaldehyde- 

sulphuric acid 

reagent 

brown 

color 

Blue 

fluorescen 

ce 

 

0.43 
Phenylpropan 

oids23 

 

water: 

ethanol: 

n-Butanol 

(0.5:1.5:8) 

 

 

Vanillin- 

Sulphuric acid 

reagent (VS) 

Extract 

show 

Violet blue 

colour, 

Catalpol 

shows 

violet blue 

colour 

 

 

 

- 

 

0.72, 

Standard 

(catalpol) 

- 

0.66 

 

 

 

iridoids24 

ethyl 

acetate: 

petroleum 
ether (3:7) 

1% ethanolic 

aluminium 

chloride 
reagent 

yellow 

colour 

band 

Yellow 

fluorescen 

ce 

0.65, 
Standard 

(Rutin) - 
0.17 

 

flavonoids25 

Ethyl 

acetate : 

methanol 

(9:1) 

Foline 

Ciocalteu 

reagent and 

sodium 

carbonate 

solution. 

 

 

blue colour 

 

blue 

fluorescen 

ce 

0.74, 

Standard 

(Gallic 

acid - 

0.86) 

 

 

phenolic26 

 

2 

Dichloromethane 

extract of 

K.pinnata fruit 
(KPDCME) 

CHCl3: 

isopropano 

l (19:1) 

10% 

methanolic 

KOH reagent 

red to red- 

brown 

color 

red 

fluorescen 

ce 

 

0.3 
naphthaquinon 

es12 

 

 

 

 

 

 

 

 

 

 

3 

 

 

 

 

 

 

 

 

 

Methanolic 

extract of C. 

intybus root 

(CIME) 

Toluene: 

ethyl 

acetate: 

glacial 

acetic acid 
(5:4:1) 

1% ethanolic 

aluminium 

chloride 

reagent 

 

 

- 

 

Yellow 

fluorescen 

ce 

0.91, 

Standard 

(Rutin)- 

0.88 

 

 

flavonoids27 

Toluene: 

Acetone: 

formic acid 

(4.5:4.5:1) 

Foline 

Ciocalteu 

reagent and 

sodium 

carbonate 

solution. 

 

 

blue colour 

 

blue 

fluorescen 

ce 

0.83, 

Standard 

(Gallic 

acid)- 

0.73 

 

 

phenolic27 

ethyl 

acetate: 2- 

butanol: 

0.1mM 

trifluoroac 

etic acid in 

methanol: 

water 

(3:3:2.5:1. 
5) 

 

 

 

Anisaldehyde- 

sulphuric acid 

reagent 

 

 

 

deep 

purple 

colour 

 

 

 

 

- 

 

 

 

 

0.76 

 

 

 

 

anthocyanins28 

4 
Ethanolic extract 
of C. intybus root 

(CIEE) 

Cyclohexa 
ne: ethyl 
acetate: 

Zimmermann 

reagent 

Violet grey 

colour 
- 0.85 

Sesquiterpenoi 
ds29 
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  acetic acid 
(6:3:1) 

     

 

 

 

5 

 

Ethyl acetate 

extract of C. 

intybus root 

(CIEAE) 

butyl 

acetate: 

ethyl 

acetate: 1- 

butanol: 

acetic acid 

(4.5:1.5:2. 
5:1.5) 

 

 

Zimmermann 

reagent 

 

 

 

Violet grey 

 

 

 

Blue zone 

 

 

 

0.52 

 

 

sesquiterpene 

lactones30 

 

 

 

6 

 

 

Hexane extract of 

C. intybus root 

(CIHE) 

Hexane: 

ethyl 

acetate 
(8:2) 

Komarowsky 

reagent 

 

- 

Blue 

fluorescen 

ce 

 

0.975 

 

Volatile oil31 

Ethyl 

acetate: 

methanol 
(6:4) 

Liebermann- 

Burchard 

reagent 

blue violet 

colour 

 

- 

0.775, 
Standard 

(linalool) 
-0.46 

Triterpenoids3 
2 
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Ethanolic extract 

of C.deodara 

wood (CDO) 

n-hexane: 

ethyl 

acetate 

(9:1) 

Liebermann- 

burchard 

reagent 

reddish 

brown 

colour 

reddish 

brown 

fluorescen 

ce 

standard 

(linalool) 

-0.93, 
0.46 

 

Terpenoids33 

toluene: 

ethyl 

acetate: 

acetic acid 

(6:3.5:0.5) 

5% solution of 

sulphuric acid 

in ethanol, 

followed by 2 

min heating at 
0 

150 c 

 

 

violet 

colour 

 

 

- 

 

 

0.58 

 

 

Lignans34 

cyclohexan 

e: ethyl 

acetate: 

acetic acid 
(6:3:1) 

 

Zimmermann 

reagent 

 

violet grey 

colour 

 

- 

 

0.83 

 

Sesquiterpenes 
29 

Dichloro 

methane: 

methanol: 

water 

(6:3.8:0.2) 

1% ethanolic 

aluminium 

chloride 

reagent 

yellow 

colour 

band 

yellow 

fluorescen 

ce 

standard 

(rutin)- 

0.86, 

0.95 

 

flavonoids35 

 

3.3 Total phenolic, flavonoid, iridoid and 

terpenoid content: 

Phenolic compounds (PCs) function as antioxidants 

by interacting with various types of free radicals 

which able to catalyse the oxidation reaction.36 Plant 

polyphenols are a substantial category of chemicals 

that serve as major antioxidants or scavengers of 

free radicals. A substituted hydroxyl group 

surrounds the aromatic benzene ring in polyphenol 

substances include their functional offspring. Free 

radicals can be absorbed by them, they could chelate 

metal ions, stimulate production of reactive oxygen 

species and encourages lipid oxidation products.36,37 

Our total phenolic content result revealed that 

methanolic extract of C. intybus root have higher 

amount 11.97 mg GAE/g of extract, low amount 

found methanolic extract of K. pinnata fruit 11.11 

mg GAE/g of extract and least amount in ethanolic 

extract of C. intybus 1.82 mg GAE/g of extract. 

Mechanism underlying phenolic constituents as 

antioxidant based on the transfer of a hydrogen 

atom, single electron and proton loss occur after 

sequential transfer of an electron or chelation of 

transition metals.36 The higher amount of phenolic 

constituent’s presence in methanolic extract of 

C.intybus demonstrates excellent antioxidant 

activity may possess more capacity to neutralise free 

radicals. 

Flavonoids significantly support the body's ability to 

fight against disease. Based on locations of the 

hydroxyl group, their molecular topologies, and 

other features of their chemical structures, 

flavonoids can operate as powerful antioxidants. As 

its glycoside, they are widely distributed throughout 

plants.38 Ethanolic extract of C.intybus root shows 

higher level of flavonoids 6.12 mg rutin/gm of 

extract as compared to methanolic extract of 

C.intybus 5.80 mg rutin/gm extract and methanol 

extract from K.pinnata fruit found 2.36 mg RE/gm 

extract. Least amount of flavonoid shown in 
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C.deodara oil 1.23 mg rutin/g of extract, while the 

other extract not possess the flavonoid content. 

Generally, flavonoids are polyphenol constituent the 

oxidation of its phenolic moieties indirectly 

involved expression of genes increase cell 

endogenous antioxidant capacity by interaction with 

the generation ROS.38 

Total terpenoid content of C.deodara wood oil was 

found higher amount 5.714 mg LE/gm extract as 

compared to hexane extract of C. intybus 2.063 mg 

LE/gm extract while the other plant extract not have 

terpenoid content. Terpene/steroidal substances 

have capacity to influence apoptosis and a number 

of different cell death mechanisms through 

manipulation of ROS.39 Triterpenoids alter the 

function of mitochondrial membrane through cell 

death regulating mechanism of autophagy by 

intrinsic (caspase 3/9) and extrinsic pathway 

(caspase 8) inducing apoptosis and have a role as an 

antioxidant to snuff out ROS.39 

Iridoids are a subclass of monoterpenoids acts as 

antioxidant by reducing oxidative stress. According 

to literature survey, iridoids scavenge ROS in 

Alzheimer’s disease by targeting chelation of direct 

metals.40 Only methanolic extract of K.pinnata fruit 

consist total iridoid content 13 mg catalpol/g of 

extract as compared to other plant extract. Hence, it 

may be concluded that polyphenol and flavonoid 

compounds may combine with other 

phytoconstituents of active plant extracts to confer 

therapeutic significance. 

 

 

Figure 2. Standard curve for determine Total content of (A) Phenolic (Gallic acid), (B) flavonoid (Rutin), (C) 

Iridoid (catalpol) and (D) terpenoid (linalool) 

 

Table 3. Quantitative estimation of various phytoconstituents rich extracts 

Sr 

no. 

Phytoconstituents rich 

extract 

Phenolic 

(mg GAE/gm 
extract) 

Flavonoid 

(mg RE/gm 

extract) 

Iridoid 

(mg CE/gm 
extract) 

Terpenoid 

(mg LE/gm 

extract) 

1 KPME 11.11 ± 0.27 2.36 ± 0.56 13.0 ± 0.006 - 

2 KPDCME - - - - 

3 CIME 11.97 ± 0.37 5.80 ± 0.96 - - 

4 CIEE 1.82 ± 0.374 6.12 ± 0.32 - - 

5 CIEAE - - - - 

6 CIHE - - - 2.063 ± 2.08 

7 CDO - 1.23 ± 0.40 - 5.714 ± 0.71 
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3.4 Determination of IC50 value by Antioxidant 

assays: 

Plants are known for their therapeutic benefits, 

having antioxidant by free radical scavenging 

qualities. With the help of three distinct assays - 

DPPH, Phosphomolybdenum (TAC) and reducing 

power found the antioxidant potential of 

phytoconstituent rich extract. Numerous variables, 

such as test equipment and content of plant extract 

affect ability of plant extract’s function as 

antioxidants. Performing single experiment for 

assessment of antioxidant capabilities would not 

yield the accurate results. Owing to the diversity of 

antioxidant effectiveness mechanisms variety of 

antioxidant capacity tests must be carried out. This 

test allows us to assess the antioxidant potential of 

both hydrophilic and lipophilic compounds in a 

single sample. These three assays can produce 

repeatable results are highly straightforward, 

affordable and frequently used techniques for 

determining antioxidant activity. 

The results obtained from antioxidant assays of 

DPPH, Phosphomolybdenum (TAC) and RP were 

derived using calibration graphs that had R2 values 

of 0.9739, 0.8365 and 0.8198 respectively. From 

antioxidant assays, IC50 value of each extracts 

obtained which indicates lower the inhibitory 

concentration higher the antioxidant activity. 
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Figure 3. Standard curve of antioxidant assay: (A) DPPH assay (Ascorbic acid), (B) Phosphomolybdenum 

assay (Ascorbic acid) and (C) Reducing power assay (Quercetin). 

Various crude active phytoconstituent rich extracts 

was determined its antioxidant effect by utilising 

DPPH method. Obtained outcome from the study 

shows standard ascorbic acid at concentration 1000 

ng/ml has higher free radical scavenging activity 

(99.32%) relative to other extracts. Other extracts at 

same concentration scavenge % free radical 

observed CDO (73.14%), CIME (69.59%), CIEE 

00 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

y = 0.5267x 

R² = 0.9739 

Ascorbic 

acid 

Linear 

(Ascorbic 

acid) 

 

y = 0.5563x 

R² = 0.8198 

00 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

y = 0.5028x 

R² = 0.8365 

Ascorbic 

acid 

Linear 

(Ascorbic 

acid) 

%
 R

ea
ct

iv
e
 s

ca
v

en
g

in
g

 a
ct

iv
it

y
 

%
 R

ea
ct

iv
e
 s

ca
v

en
g

in
g

 a
ct

iv
it

y
 

%
 R

ea
ct

iv
e
 s

ca
v

en
g

in
g

 a
ct

iv
it

y
 



Phytochemical Screening and Antioxidant 

Activities of Various Medicinal Plant Extracts Section A-Research paper 

Eur. Chem. Bull. 2021, 11 (Regular Issue 1), 255 – 268 264 

 

 

(65.20%), CIEAE (64.52%), CIHE (63.15%) and 

KPME (57.60%). The inhibitory concentration 

(IC50) of standard ascorbic acid possess 57.37 

ng/ml while other extracts CDO (287.61 ng/ml), 

CIEAE (304.01ng/ml), CIEE (358.43 ng/ml), CIME 

(375.77 ng/ml), CIHE (595.03 ng/ml) and KPME 

(1529.36 ng/ml). The stronger antioxidant activity is 

shown by the lower IC50 value. From obtained 

results, DPPH assay indicates that ethanolic extract 

of Cedrus deodara wood (CDO) and ethyl acetate 

extract of Cichorium intybus root has more 

antioxidant power. This may be owing to the 

extracts high concentration of different 

phytoconstituents, which serve to neutralise the 

DPPH radical. Figure 4 represent DPPH assay of 

standard (ascorbic acid) and test extracts. 
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Figure 4. IC50 of Plant derived extracts scavenge DPPH radical. Values presented in terms of mean ± standard 

deviation at concentration ranges 100-1000 ng/ml. (n = 3) 
 

Phosphomolybdenum, commonly known as total 

antioxidant capacity assay, suggested free radical 

scavenger action. Ethanolic extract of Cedrous 

deodara wood oil (98.84%) has more antioxidant 

effect than standard ascorbic acid (98.60%), while 

IC50 at concentration 1000 ng/ml permit 53.02 

ng/ml and 56.22 ng/ml respectively. Free radical 

activity of other plant extracts exhibited methanolic 

extract of kigelia pinnata fruit (92.75%), ethyl 

acetate extract of Cichorium intybus root (97.94 %), 

ethanolic extract of Cichorium intybus root (86.086 

%), hexane extract of Cichorium intybus root 

(85.217 %) and methanolic extract of Cichorium 

intybus root (78.84 %).The IC50 value found from 

these assay for CDO (53.02 ng/ml), ascorbic acid 

(56.22 ng/ml), KPME (61.21 ng/ml), CIEAE (64.44 

ng/ml), CIEE (71 ng/ml), CIHE (75.81 ng/ml) and 

CIME (95.16 ng/ml). The presence of many 

excessive antioxidant rich phytoconstituents in the 

extracts it might be reduced Mo (VI) to Mo (V).21 

Here, extracts had higher IC50 indicates 

significantly weaker the total antioxidant capacity. 
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Figure 5. Phosphomolybdenum assay (Total antioxidant capacity) for determination of IC50 of plant extracts. 

Data illustrate as mean ± standard deviation (n = 3) at concentration of 100 -1000 ng/ml. 
 

The obtained result of reducing power for distinct 

plant extract manifest higher IC50 value as 

compared to standard quercetin (46.23 ng/ml) and 

have antioxidant activity 99.48%. IC50 values for 

methanolic extract of kigelia pinnata fruit (430.73 

ng/ml), ethyl acetate extract of Cichorium intybus 

root (671.82 ng/ml), ethanolic extract of Cichorium 

intybus root (342.14 ng/ml), hexane extract of 

Cichorium intybus root (238.97 ng/ml), methanolic 

extract of Cichorium intybus root (582.75ng/ml) and 

ethanolic extract of Cedrous deodara wood oil 

(464.91 ng/ml). Although free radical scavenging 

action found methanolic extract of the kigelia 

pinnata fruit (59.78%), ethyl acetate extract of 

Cichorium intybus root (62.5 %), ethanolic extract 

of Cichorium intybus root (65.76 %), hexane extract 

of Cichorium intybus root (71.875 %), methanolic 

extract of Cichorium intybus root (60.19 %) and 

ethanolic extract of Cedrous deodara wood oil (62.5 

%). Reducing power method is mainly acclimated 

to determine extracts antioxidant activity to pledge 

an electron.21 Most of the phenolic compounds have 

an antioxidant ability by donating the hydrogen. 
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Figure 6. Reducing power antioxidant assay for determine IC50 of plant extract. Results illustrate as mean ± 

standard deviation (n = 3) at a concentration ranging from 100-1000 ng/ml. 
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Table 4. Identification of IC50 value from antioxidant assays 

 

Sr No. Phytoconstituent 

rich extract 

DPPH Scavenging 

antioxidant activity 

(ng/ml) 

Phosphomolybdate 

antioxidant activity 

(Total Antioxidant 

activity) (ng/ml) 

Reducing power 

Activity (ng/ml) 

1 KPME 1529.36 61.21 430.73 

2 CIME 375.77 95.16 582.75 

3 CIEE 358.43 71.00 342.14 

4 CIEAE 304.51 64.44 671.82 

5 CIHE 595.03 75.81 238.97 

6 CDO 287.61 53.02 464.91 

7 Ascorbic acid 57.37 56.22 - 

8 Quercetin - - 46.23 
 

Based on antioxidant studies (DPPH, 

Phosphomolybdate and reducing power) shows all 

extracts have ability to scavenge the free radical 

except significantly lesser in methanolic extract of 

Kigelia pinnata fruit as compared to standard 

ascorbic acid. There is no single phytoconstituent 

responsible for antioxidant activity. Phenolic, 

flavonoid, phenylpropanoids like compounds 

responsible for antioxidant activity by squeezing 

singlet and triplet oxygen, neutralizing free radicals 

may have potential for chelation of metals. Due to 

inclusion of numerous phytoconstituents, the extracts 

might possibly improve antioxidant properties in a 

synergistic manner. 

 

4. CONCLUSION 

Result obtained through qualitative analysis of 

different plant extracts by TLC method revealed 

presence of abundant phytoconstituents such as 

phenylpropanoids, iridoids, naphthaquinones, 

flavonoids, phenolics, terpenoids, sesquiterpenoids, 

sesquiterpene lactones, volatile oil, organic acid etc. 

Quantitative estimation of plant extract exhibit higher 

phenolic amount presence in methanolic extract of C. 

intybus root and K. pinnata fruit, root extracts of C. 

intybus in ethanol and methanol show more flavonoid 

content, terpenoid content elevated in C. deodara 

wood oil. High iridoids content was found only in 

methanolic extracts of K. pinnata fruit. This study 

also carried out for antioxidant potential of plant 

extracts by using DPPH, Phosphomolybdenum and 

reducing power. All plant extracts shows exemplary 

free radical scavenging activity in comparison with 

standard except methanolic extract have significant 

weaker. All the studied plant extracts showed lesser 

reducing power activity compared with quercetin. 

Thus, it is concluded from aforementioned study 

shows plant extracts exhibits prominent antioxidant 

ability can attribute to existence of some phenolic and 

Related phytoconstituents. As a result, it may be used 

as an antioxidant. In order to better understand its 

biological functions, further investigation is ongoing. 
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ABBREVIATIONS: KPME – methanolic extract of 

Kigelia pinnata fruit, KPDCM- Dichloromethane 

extract of Kigelia pinnata fruit, CDO - Cedrus 

deodara wood oil (ethanolic extract), CIEE- 

Ethanolic extract of Cichorium intybus root, CIEAF- 

ethyl acetate extract of Cichorium intybus root, 

CIME- Methanolic extract of Cichorium intybus root, 

CIHE- Hexane extract of Cichorium intybus root, 

TPC-total phenolic content, TFC- total flavonoid 

content, TIC- total iridoid content, TTC- total 

terpenoid content 
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