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ABSTRACT 

Clerodendrum indicum.(L.)Kuntze is commonly known as bharangi, roots and leaves are used in 

skin and digestive disorders by folk people. In Ayurvedic medicine same is used as cough and 

pitta suppressant. However, very less work is reported from this plant. The aim of the study in 

this paper was to evaluate its cytotoxic and antioxidant activity of leaf and bark extracts. 

Cytotoxic potential was explored using brine shrimp mortality assay and antioxidant potential of 

the extracts was explored using quantitative TLC based DPPH assay and Qualitative Radical 

scavenging DPPH assay. An attempt was made to isolate the active fraction of the plant from 

leaf extract. Out of four extracts   Methanol extracts of leaf (C.indicum) showed significant 

cytotoxic activity of 90% at the dose of 200µg/ml.  Maximum number of antioxidant bands were 

obtained in chloroform extract of the leaf sample. Methanol extract of leaf gave a flavonoids 

fraction which showed promising cytotoxic activity. Thus, study has provided lead and needs 

elaborate experimentation. 
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INTRODUCTION 

Medicinal plants are important sources for new chemical compounds with pharmacological 

effect
1
. The plants are mainly used in medicinal practice for the treatment of various diseases

2
. 

Clerodendrum genus is rich in medicinal properties; species like C. viscosum, C. phlomidis, C. 

inerme, C. colebrookianum and C. trichotomum possess significant biological activity such as 

antioxidant, anthelmintic, cytotoxic and antitumor activity
3, 4

. Keeping in view of medicinal 

properties of the genus it was considered worthwhile to explore the medicinal potential of 

Clerodendrum indicum which finds a mention in Ayurvedic system of medicine
5
 but scientific 

reports on the species are scanty. 

MATERIALS AND METHOD 

Collection and Processing of Plant material 

Clerodendrum indicum:  

Clerodendrum indicum leaves and bark were collected from Medicinal garden of Regional Plant 

Resource Centre, Bhubaneswar, Odisha (India). Samples were authenticated with the herbarium 

samples of the Institute. Samples were   washed thoroughly under running tap water to remove 

dust.  Further, they were dried in normal environmental condition under shade. The dried leaves 

were powdered by the help of a grinder and were stored in air tight container.  

Extraction of Clerodendrum indicum 

Successive extraction procedure was carried out by soxhlet apparatus with different solvents of 

increasing polarity (Hexane, Chloroform, Acetone and Methanol). The extracts were 

concentrated under vacuum using Rota evaporator and were stored in airtight screw cap vials   at 

14degree Celsius till further use. 

Biological Evaluation:  

Antioxidant and cytotoxic activity was conducted using standard protocols
6
 

Antioxidant activity 

a) TLC based DPPH assay 

b) DPPH radical scavenging assay 

1. Cytotoxic activity using brine shrimp lethality assay 

TLC based DPPH assay: 

All the extracts were run in three solvents as per the protocols of Eloff 
7
. Solvents used were as 

follows: 

1. Benzene: Ethanol: Ammonium hydroxide(90:10:1) (BEA)  
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2. Ethyl acetate: methanol: water (40:5.4:4) EMW 

3. Chloroform: Ethyl acetate: Formic acid(5:4:1) (CEF) 

To detect antioxidant activity, qualitative 2, 2- Diphenyl1-picrylhydrazyl (DPPH) assay was 

carried out. The TLC sheet was prepared then it was sprayed with 0.2% DPPH in methanol 

as an indicator. Deby and Margotteaux, 
8
 .The presence of antioxidant compounds were 

detected by yellow spots against a purple background on the TLC sheet sprayed with 0.2% 

DPPH in methanol.  

DPPH + AH → DPPH – H + A‾ 

(Purple color)  (Yellow color) 

DPPH radical scavenging assay:  

The free radical scavenging test is based 
9
on the measurement of the scavenging ability of 

antioxidants towards the stable free radical 1, 1-diphenyl-2-picrylhydrazil (DPPH).DPPH is 

reduced to corresponding hydrazine, being inversely related to antioxidant concentration For 

DPPH free radical scavenging assay 1mM DPPH (2, 2- Diphenyl-1- picryl hydrazyl) solution 

was prepared. 4mg DPPH was weighed and dissolved in 10ml methanol. The concentration of 

stock solution should be 2.5mg/ml. DPPH assay was done by serial dilution method starting from 

concentration 1250μg, 625μg, 312.5μg, 156.25μg, 78.125μg, 39.625μg, 19.812μg, 9.9μg, 4.9 μg. 

There were duplicate test tube of each concentration was taken.1ml of each sample was taken in 

the test tube & volume was made up to 4ml by methanol. 500μl DPPH solution was added to 

each test-tube and stirred thoroughly before incubated for 30min. Ascorbic acid was used as a 

reference standard and dissolved in distilled water to make the stock solution with the same 

concentration. Then optical density (OD) was measured at λ = 517nm in spectrophotometer. The 

percentage radical scavenging activity was calculated from the following formula: Percentage 

radicle scavenging [DPPH] = [(Ao - A1) ÷Ao] × 100  

Where Ao was the absorbance of control and A1 was the absorbance of sample. 

Cytotoxic activity (Brine shrimp lethality test): 

Brine shrimp assay was conducted using the standard protocols
6
. 

Brine shrimp (Artemia salina) eggs were incubated for 48 hrs (3.6 gm of black salt in 200 ml 

distilled water) to get the desired growth of the larvae for biological evaluation. Stock solution of 

different extracts were prepared at a concentration of 10 microgm/ml, cytotoxic assay we carried 

out at 5 doses 25, 50,100, 200microgm/ml for each dose level 3 replicates were used. Motility, 

readings were taken every hour up to 4 hrs. Motility was graded below. 

4+ = high motility 
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3+ = motile 

2+ = sluggish 

1+ = slow 

Nil   = no activity at all 

After 24 hrs the final reading was taken & Percentage inhibition was calculated by comparing 

the treated samples with the controls. Standard deviation was also calculated. 

RESULTS AND DISCUSSION 

ANTIOXIDANT ACTIVITY 

TLC based antioxidant assay 

Results are shown in Table I, All the extracts showed good separation in all the solvents, 

However, leaf extracts showed better antioxidant bands as compared to bark extracts. Acetone 

extract of the bark of the plant showed a high number of antioxidant molecules which were 

closely situated hence a streak was obtained. A number of molecules like Combrestatin B5 from 

Combretum woodi 
10

, a number of sesquiterpenoids from curcuma sp
11

 were also isolated by 

using this very model.  

DPPH radical scavenging assay:  

Leaf as well as bark extract showed only mild antioxidant activity using DPPH radical 

scavenging assay(Figure 1). Although prominent bands were obtained in TLC based assay but 

quantitatively results of this assay were not promising, it could be due to non-synergistic activity 

of molecules in the extract. Heterocycles in the presence of different molecules either enhance 

the effect of each other or reduce the effect owing to their structure
12,13   

 

Figure 1: DPPH assay of Clerodendrum indicum leaf extract 
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Cytotoxic activity of leaf and bark extracts of Clerodendrum indicum 

Leaf as well as bark extract showed dose dependent cytotoxic activity as can be seen from the 

Tables II and III. Highest cytotoxic activity was shown by the methanol extract of leaf of 

Clerodendrum indicum. An attempt was made to isolate the active fraction of methanol extract of 

leaf (Figure. 2). Preparative TLC of the extract was conducted to get 5 fractions namely A, 

B,C,D and E, All were tested to check for any class of compounds present, only A showed the 

presence of Tannin and Flavonoids, same was further fractionated and it showed two prominent 

antioxidant bands. This is in confirmation with earlier studies where tannins and flavonoids have 

proved to be potential antioxidants 
14,15

 . Although extract was picked up on the basis of 

cytotoxic activity but the fraction  showed good antioxidant activity as well. This could be due to 

the fact that same extract had the better antioxidant activity as compared to other solvent 

extracts. Data is supported by a large number of work where a number of good cytotoxic agents 

also have antioxidant activities 
16,17

. 

Table I: - C. indicum TLC based DPPH assay 

Plant Name/ Part Solvent Hexane Chloroform Acetone Methanol 

C. indicum (leaf) I 9 6 8 4 

II 7 11 6 6 

III 6 7 7 5 

C. indicum (bark) I 3 4 3 3 

II 0 0 streak 0 

III 0 0 streak 3 

I – Benzene: Ethanol: Ammonium hydroxide (90:10:1) BEA,  

II – Chloroform: Ethyl acetate: Formic acid (5:4:1) CEF,  

III – Ethyl acetate: methanol: water (40:5.4:4) EMW 

Table II: - C. indicum (leaf) cytotoxic activity using brine shrimp lethality assay 

Doses(µg/ml) Hexane Chloroform Acetone Methanol 

25 1.73 ± 3.00 12.08 ± 5.91 7.01 ± 3.03 10.52 ± 5.26 

50 3.66 ± 3.17 24.07 ± 3.20 33.32 ± 5.55 38.88 ± 5.55 

100 14.76 ± 8.49 35.15 ± 3.15 49.99 ± 5.55 56.50 ± 5.55 

200 88.75 ± 3.14 78.33 ± 2.80 83.75 ± 1.08 90.00 ± 11.54 

Table III: - C. indicum (bark) cytotoxic activity using brine shrimp lethality  

Doses(µg/ml) Hexane Chloroform Acetone Methanol 

25 22.22 ± 3.84 9.80 ± 3.39 29.22 ± 3.91 36.20 ± 4.81 

50 28.08 ± 0.66 33.33 ± 3.60 43.33 ± 8.16 45.55 ± 5.01 

100 35.89 ± 8.88 38.09 ± 4.12 65.37 ± 4.08 67.85 ± 4.04 

200 48.48 ± 5.24 51.51 ± 5.24 71.20 ± 6.84 84.08 ± 4.54 
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Figure 2: Scheme of isolation of active fraction from methanol extract of Clerodendrum 

indicum (Leaf) 

CONCLUSION 

Methanol extract of the leaf extract showed good cytotoxic potential and hence was subjected to 

column chromatographic separation which showed one fraction in which tannin and flavonoids 

was detected on phytochemical analysis.  Thus it can be concluded that study has provided a lead 

for the isolation of antioxidant and cytotoxic principles from the medicinal plant Clerodendrum 

indicum. 
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