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1. INTRODUCTION 

Among the total prescription, analgesic and anti-

inflammatory drug are the foremost medication in terms 

of frequency of use. Every day they are taken by more 
than 30 million people worldwide; of these, 40% of 

consumers are older than 60. Only 4.5% of the 

prescription are for so-called centrally acting analgesics, 

namely the opioids. Population studies have shown that 

10-20% of all people who are 65 years older either are 

currently receiving or have recently received a 

prescription for non steroidal anti-inflammatory drugs 

for arthritis. The very frequent use of NSAIDs is based 

on the fact that these agents have many indications for 

which a large number of patients exist. These indications 

include chronic polyarthritis, psoriatic arthritis, 

osteoarthritis, gout, inflammatory soft tissue rheumatism, 
low back pain.[1]

 

 

Anti-inflammatory drug relieves from mild to moderate 

pain, and reduces inflammation and fever. These agents 

are effective for somatic pain (e.g. musculoskeletal pain 

in joints, muscle and head ache). They are not effective 

in reducing discomfort from visceral organ (Heart, liver 

and lung). All these analgesic and anti-inflammatory 

agents results into their therapeutic effects by inhibiting 

various prostaglandins substances involved in 

development of pain and inflammation and regulation of 
body temperature. 

Anti-inflammatory effect is due to their ability to inhibit 

the activities of cyclooxygenases, enzymes those mediate 

the production of prostaglandins from, a dietary fatty 

acid i.e., arachidonic acid. Cyclooxygenase- 2 (COX-2) 
is the inducible form of the enzyme and which is 

involved in inflammation. The wide use of NSAIDs has 

meant that the adverse effects of these drugs have 

become prevalent.[2] 

 

Pain is often associated with inflammation. Inflammation 

is normal response to any noxious stimulus that threatens 

the host and many vary from localized response to a 

generalized one. It is complex process involving release 

of chemicals from tissues and migrating cell and various 

mediators such as prostaglandins, leukotrienes and 

platelet activating factors. Tissue injury induces a series 
of reactions with release of pro inflammatory cytokines 

such as TNF-α, IL-β, IL-6, IL-8, followed by subsequent 

inflammatory reactions. In inflammatory disease like 

Rheumatoid arthritis, the inflamed tissue produces 

elevated levels of prostaglandin such as PGE1 and 

PGE2, increase local blood flow and potentiate the effect 

of mediators like bradykinin that cause increased 

vascular permeability.
[3]

 

 

The present available potent synthetic drugs having 

greater their side effect, toxicity and reappearance of 
symptoms. Hence it is essential to search for new anti-
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ABSTRACT 
To evaluate the anti-inflamatory activity of fractions & residue of methanolic extract of Abelmoschus esculentus 

seeds & pericarpium of Balanites roxburghi. In Ayurvedic, the fruit of the allied species Balanites aegyptiaca is 

being used as an ant-inflamatory. The tribal people are using the aqueous juice of Abelmoschus esculentus seeds& 

pericarpium of B. roxburghii for relieving the pain & inflamation. Mice were used as experimental animals and 

administered test drugs orally. Finally, screening of anti-inflammatory of crude extracts of A. esculantus & B. 

roxburghi, at the doses of 50 and 100 mg/kg on Albino Rats (Wistar strain). phytochemical investigation was 

carried out for phytochemicals like, alkaloids, glycosides, flavonoids, steroids, tannins and proteins.After 

phytochemical screening Constituents detected in Methanolic extract of Abelmoschus esculentus Linn, Seeds & 

Balanites roxburghii, Pericarp. 
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inflammatory agent that retain therapeutic efficacy and 

devoid of adverse effects are justified.[4] 

 

Medicinal herbs have been used as a form of therapy for 

the relief of pain throughout history considering that the 

most important analgesic prototypes (e.g. salicylic acid 
and morphine) were originally derived from plant 

sources, the study of plant species traditionally used as 

pain killers should be seen as a fruitful research strategy 

in the search of new analgesic and anti-inflammatory 

drugs.[5] 

 

With the advancement of modern medicine, and the 

invention of newer and newer analgesics, nowdays it is 

also possible to relieve very severe pain, even cancer 

pain at its last stage. But the toxic and deleterious effects 

of most of the analgesics are often the limiting factors. 

Most of them create ulceration in the gastric mucosa as 
well as show nephrotoxic effect also. As a result, 

scientists and doctors are always in search of newer 

analgesics having less toxic effects. Often the herbal 

medicines show less toxicity than the synthetic products; 

as well as shows efficacy comparable to that of standard 

drug.[6] 

 

Balanites roxburghii is a medicinal herb and it’s 

Preliminary phytochemical investigations have revealed 

the presence of saponin glycosides, flavonoids, tannins, 

alkaloids, phenols from different parts of this plant. As 
the Fruit of this plant contain flavonoidal compound & 

several flavonoids isolated from medicinal plants have 

been reported to possess Analgesic activity, pericarpium 

of B. roxburghii showed analgesic activity, may be due 

to it’s flavonoid compound. However it is observed that 

the pericarpium of B. roxburghii possesses analgesic 

activity but it is not show significant result. Hence 

present research work will analysethe possible 

potentiation of the antiinflammatory effect of B. 

roxburghii by Abelmoschus esculentus Linn.[12] 

 

2. Need of Investigation 
It is believed that some current analgesic drugs as 

opioids and Non-Steroidal Anti-Inflammatory Drugs 

(NSAIDs) are not useful in all cases because of various 

side effects. Morphine causes acute morphine poisoning, 

hypotension, dependence etc, while the NSAIDs causes 

gastric irritation, bleeding, ulcers and perforation. As a 

result searches for other alternatives are still essential.[5] 

 

NSAIDs Which are used as Anti inflammatory they have 

their own side effects such as, nausea, vomiting, stomach 

pain and heartburn, stomach ulcers, headaches and 
dizziness, ringing of the ears, allergic reactions such as 

rashes, throat swelling, liver and kidney problems, high 

blood pressure, heart attack.[8] 

 

With the development of more and more synthetic drugs 

which have their unique adverse effects, it is imperative 

that we turn our attention to possible remedies that may 

be found among indigenous herbal plants.  

Extracts from plants are used by the practitioners of 

traditional medicine for treatment of different diseases. 

Often, use of these plants is neglected by the 

practitioners of modern medicine. But many a times it 

has been found to act much better than the synthetic 

medicines.[9] 
 

However it is observed that the pericarpium of B. 

roxburghii possesses analgesic activity but it is not show 

significant result. Hence present research work will 

analyse the possible potentiation of the anti-

inflammatory effect of B. roxburghii by Abelmoschus 

esculentus Linn. 

 

3. MATERIALS AND METHODS 

3.1 Materials Used During Experiment 

3.1.1 Animals 

Species- Albino Rats (Wistar strain) 
Sex- Male/female 

Body Weight- 100 - 200 gm  

 

3.1.2 Plant material processing 

3.1.2.1 Collection and Authentication of Plant 

1) The seeds of Abelmoshus esculentus Linn. Was 

collected from local region of Kole, Tal-Sangola, Dist-

Solapur. Maharashtra. 

2) The pericarp of Balanites roxburghii Was collected 

from local region of bhilawdi, Tal-Palus, Dist-Sangli. 

The plants were authenticated by Mr.M.D.Wadmare, 
Asso.Prof. & Head, Department of botany at Smt. 

Kasturbai Walchand College, Sangli. 

 

3.1.2.2. Drying 

The seeds and pericarp of Abelmoschus esculentus 

Linn.and Balanites roxburghii respectively were 

separated from plants and shed dried under normal 

environmental conditions. 

 

3.1.2. 3. Extraction 

The dried seeds of Abelmoschus esculentus Linn and 

pericarp of Balanites roxburghii were powderedcoarsely 
using mixture grinder and passed through sieve no. 40. 

The powdered material wereextracted by using soxhlet 

apparatus with 95% Methanol as a solvent for 48 hours 

at 640C. Extractswere cooled at room temperature& kept 

in dessicator to remove the moisture. Then the extract 

was dissolved in distilled water just before oral 

administration. 

 

3.2 Toxicity study
[7,15]

 

In previous research work of K.Thirupathi et.al. 

indicated that 2000mg/kg dose of Methanolic Extract of 
pericarp ofBalanites roxburghii was found to be safe. As 

well as according to Shabrina Jahan Shammi et.al. 

1000mg/kg dose of Methanolic extract of Abelmoschus 

esculentus Linn seeds was found to be safe. Hence in 

present research work we have selected 100mg/kg dose 

for both plants. 
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3.3 Experimental design 

3.3.1. Phytochemical Investigation
[13]

 

3.3.1. Procedure for phytochemical tests of Abelmoschus esculentus Linn & Balanite roxburghi for phytochemical 

investigation. 

Test Procedure for the test  Inference  

i. Tests for Alkaloids:  

a) Mayer’s test  
Test solution + Mayer’s reagent (Potassium mercuric iodide 

solution),  
Cream color precipitate. 

b) Dragendroff’s 

test  

Test solution + Dragendroff’s reagent (Potassium bismuth iodide 

solution),  
Reddish brown precipitate. 

c) Wagner’s test  
Test solution + Wagner’s reagent (Iodine potassium iodide 
solution),  

Reddish brown precipitate. 

d) Hager’s test  Test solution + Hager’s test (Saturated solution of picric acid),  Yellow precipitate. 

ii. Tests for glycosides 

a) Borntrager’s 

test 

Test solution + 1 ml of sulphuric acid, boil for 5 mins. Filter 

while hot. Cool the filtrate and shake with equal volume of 

chloroform. Separate the lower layer of chloroform and shake 

with half of its volume of dilute ammonia.  

Red colour appears. 

b) Legal’s test  
Test solution + pyridine + alkaline sodium nitroprusside 

solution. 
Pink or red colour appears. 

c) Baljet’s test Test solution + picric acid,  Orange color is formed. 

iii. Tests for Flavonoids  

a) Shinoda Test Test solution + Magnesium turnings + conc. Hydrochloric acid. 
Orange, Pink, red to purple 

colour appears 

b) Zinc – HCL 

reduction Test 
Test solution + zinc dust + conc. Hydrochloric acid.  

Red colour appears after few 

minutes. 

iv. Test for saponin  

Foam test Test solution + water, shake well. Stable foam is formed. 

v. Test for the phenolic compounds and tannins:   

a) Ferric chloride 

test  
Test solution + ferric chloride solution.  

Blue-black colour appears, 

presence of tannins and 

phenols. 

b) Gelatin test  Test solution + Gelatin solution.  
White preci presence of 

tannins and phenols. 

c) Lead acetate 
test  

Test solution + lead acetate solution. 

White precipitate indicates 

presence of tannins and 
phenols. 

d) Bromine water 

test  
Test solution + bromine water.  

Decolourationappears, 

presence of tannins and 

phenols. 

e) Acetic acid 

solution  
Test solution + acetic acid solution.  

red colour solution presence of 

tannins and phenols  

f) Potassium 

dichromate  
Test solution + potassium dichromate.  

Red colour precipitate presence 

of tannins and phenols. 

g) Dilute iodine 

solution  
Test solution + dilute iodine solution.  

Transient red colour. Presence 

of tannins and phenols. 

 

3.3. Anti-inflammatory activity 

3.3.1. Carrageenan induced rat paw edema 

Experimental Procedure
[14] 

Rats were divided into seven groups, each group 

containing six animals. They were fasted overnight and 
supplied with water. Then thirty minutes after drug or 

test compound administration 1% carrageenan in 

distilled water was injected into the sub-plantar region of 

right hind paws of all groups. A mark was put on the leg 

at the malleolus to facilitate uniform dipping at 

subsequent reading. The paw edema diameter was 

measured using verniercalliper at zero hr, 3 hr, 6 hr, & 

24 hr time interval after challenge 

 

Formula 

 
Where, Vt =. Diameter of paw at particular interval 
(After treatment) 

Vo = Diameter of paw at initial (Before any treatment. 
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Experimental Design 

Sr. No. Group Dose  Treatment  

1 Control  10ml/kg 
D.W. given P.O. 60 min.prior to sub planter 

injection of carrageenan.  

2 Standard (Diclofenac) 10ml/kg 
STD. given I.P. 30 min.prior to sub planter 

injection of carrageenan. 

3 M.E seed of A.E 100mg/kg 
Extract given P.O. 60 min.prior to sub planter 

injection of carrageenan. 

4 M.E pericarp of B.R 100mg/kg 
Extract given P.O. 60 min.prior to sub planter 

injection of carrageenan.  

5 
Combination of M.E of seeds of A.E. 

+ M.E pericarp of B.R 

100mg/kg 

+50mg/kg 

Extract given P.O. 60 min.prior to sub planter 

injection of carrageenan. 

6 
Combination of M.E of seeds of A.E. 
+ M.E. pericarp of B.R 

50mg/kg 
+100mg/kg 

Extract given P.O. 60 min.prior to sub planter 
injection of carrageenan. 

7 
Combination of M.E of seeds of A.E. 

+ M.E. pericarp of B.R 

50mg/kg 

+ 50mg/kg 

Extract given P.O. 60 min.prior to sub planter 

injection of carrageenan. 

 

3.4. Statistical analysis 
Values are expressed as Mean ± SEM for six rats in each 

group, statistical analysiswas performedusing one way 

ANOVA followed by Dunnett’s tests.(Graph Pad Instat 

7.4,).p<0.05 was taken as the criterion of statistical 

significance. - 

 

4. RESULT 

4.1. Phytochemical investigation 

Table 4.1: Phytochemical Constituents detected in Methanolic extract of Abelmoschus esculentus Linn, Seeds & 

Balanites roxburghii, Pericarp. 

Sr. No. Test 
Abelmoschus esculentus Linn Balanites roxburghii 

Observation Inference Observation Inference 

1. 

Tests for Alkaloids:  
a) Mayer’s test  
b) Dragendroff’s test  

c) Wagner’s test  

d) Hager’s test 

 

+ 
+ 

+ 

+ 

 

Present 
Present 

Present 

Present 

 

_ 
_ 

_ 

_ 

 

Absent 
Absent 

Absent 

Absent 

2. 

Tests for glycosides: 
a) Libermann-Burchard’s test  

b) Legal’s test  

c) Modified Borntrager’s test  

 

+ 

+ 

+ 

 

present 

present 

Present 

 

+ 

+ 

+ 

 

Present 

Present 

Present 

3. 

Tests for Flavonoids: a) Ferric chloride Test 

b) Shinoda Test 

c) Zinc – HCL reduction Test 

 

+ 

+ 

+ 

 

Present 

Present 

Present 

 

+ 

+ 

+ 

 

Present 

Present 

Present 

5. Test for saponins: Foam test  + Present + Present 

6. 
Test for the phenolic compounds and tannins  
a) Ferric chloride test  

b) Lead acetate test  

 

+ 

+ 

 

Present 

Present 

 

+ 

+ 

 

Present 

Present 
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4.2. Anti-inflammatory activity 

Table. no 4.2.1. Effect of Methanolic extract of Abelmoschus esculentus Linn & Balanites roxburghii on 

Carrageenan induced rat paw edema. 

Gr. 

No. 
Treatment Dose 

Diameter in (mm) 

Initial 0hr 1hr 3hr 6hr 24hr 

1. 
Control 

(D.W.) 
10ml/kg 

4.167 
0.02963 

6.237 
0.0604 

7.583 
0.1445 

7.028 
0.1306 

6.21 
0.0375 

5.133 
0.01838 

2. Diclofenac 10ml/kg 
4.165 

0.02349*** 
4.7930.162*** 

6.017 
0.144*** 

5.202 
0.061*** 

4.66 
0.135*** 

4.24 
0.0337*** 

3. MEAE 100mg/kg 
4.373 

0.2067** 
5.163 

0.0282** 
6.402 

0.0272** 
5.508 

0.0418** 
4.8870.0693** 

4.317 
0.0875** 

4. MEBR 100mg/kg 
4.263 

0.01476** 
5.208 

0.0142** 
6.303 

0.0194** 
5.45 

0.0279** 
4.787 

0.0832** 
4.325 

0.0412** 

5. 
MEAE+ 
MEBR 

100+ 
50mg/kg 

4.3 
0.02978** 

5.182 
0.0094** 

6.27 
0.0093** 

5.28 
0.0167** 

4.74 
0.0270** 

4.347 
0.0218** 

6. 
MEBR+ 

MEAE 

100+ 

50mg/kg 
4.263 

0.04432*** 

5.15 

0.011*** 

6.315 

0.043*** 

5.22 

0.048*** 

4.683 

0.093*** 

4.293 

0.0412*** 

7. 
MEAE+ 

MEBR 

50+ 

50mg/kg 
4.267 

0.01498** 
4.958 

0.1237** 
6.2520.0179** 

5.55 
0.0247** 

5.085 
0.1617** 

4.423 
0.0256** 

All the values are expressed as Mean ± SEM. The results were statically analysed by the one-way ANOVA followed by 

dunnett’s test (n=6),***p<0.05 as completed to control group. 

 

Table no.4.2.2 indicated that the group received 

MEBR+MEAE (100+50mg/kg) showed % inhibition at 

3hr, 6hr, 24hr (60%, 77%, 95%) respectively when 

compared with control group for Anti-inflammatory 

activity on Carrageenan induced rat paw edema model. 

 

Table 4.2.2: Percentage inhibition in rat paws edema. 

Gr.  No. Treatment Dose 
% inhibition 

0hr 1hr 3hr 6hr 24hr 

1. Control (D.W) 10ml/kg _ _ _ _ _ 

2. Diclofenac 10ml/kg 69% 46% 65% 85% 98% 

3. MEAE 100mg/kg 53% 39% 55% 71% 91% 

4. MEBR 100mg/kg 54% 41% 57% 73% 92% 

5. MEAE+MEBR 100+50mg/kg 57% 42% 58% 75% 93% 

6. Mebr+Meae 100+50mg/kg 57% 43% 60% 77% 95% 

7. MEAE+MEBR 50+50mg/kg 66% 42% 54% 59% 89% 

All the values are expressed as Mean ± SEM. The results were statically analysed by the one-way ANOVA followed by 

dunnett’s test (n=6), ***p<0.05 as completed to control group. 

 

 
Fig. 4.2.2: Percentage inhibition in rat paws edema. 
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5. DISCUSSION 

In phytochemical investigation alkaloids, glycosides, 

flavanoides, saponins, tannins was present in both 

Abelmoschus esculentus Linn seeds and Balanites 

roxburghii pericarp. while alkaloids was absent in 

Balanites roxburghii pericarp. 

 

The toxic and deleterious effect of most of the anti-

inflammatory are often the limiting factor. Most of them 

create ulceration in the gastric mucosa as well as show 

nephrotoxic effect also. As a result, scientists and doctors 

are always in search of newer analgesics having less 

toxic effects. Often given herbal medicines show less 

toxicity than the synthetic products; at times the herbal 

products show efficacy comparable to that of standard 

drug.[6] 

 

Hence for present research work we have selected 
following medicinal parts for screening of anti-

inflammatory activity of Abelmoschus esculentus Linn 

seeds and Balanites roxburghii pericarp. 

 

Chemical constituent present in seeds ofAbelmoschus 

esculentus Linn are, Ascorbic acid, Beta sitosterol, 

copper, Quercetin, Salicylates, Stigmastirol, Thiamin, 

Tryptophan, Zink.[11] 

 

Chemical constituent present in pericarp of Balanites 

roxburghii are, saponin, glycosides, flavonoid, tannins, 
phenols.[12] 

 

This may provide some pharmacological rationale for the 

traditional use of this plants in pain& inflammation. 

Several flavonoids isolated from medicinal plant have 

been reported to possess analgesic activity. As both the 

plants contains flavonoidal compounds; the anti-

inflammatory activity may be due to them.[15] 

 

Carrageenan induced paw edema has been commonly 

used as an experimental animalmodel for acute 

inflammation and is believed to be biphasic in which the 
early phase (1-2) of the carrageenan model is mainly 

mediated by histamine, serotonin, and increased 

synthesis of prostaglandins in the damaged tissue 

surroundings and the late phase is sustained by 

prostaglandin release and mediated by bradikinin, 

leukotrienenes, polymorpho nuclear cells, and 

prostaglandins produced by tissue macrophase. 

Thepossible mechanism of the anti-inflammatory activity 

might be its ability to reduce the release of histamine, 

serotonin or kinin like substances or biosynthesis of 

prostaglandins which is consistent with the test of 
analgesic activity. 

 

In present workfor anti-inflammatory activity, the 

carrageenan induced paw edema is significantly reduced 

in the animals pre-treated with Methanolic extract of 

pericarp of Balanites roxburghii and Methanolic extract 

of seeds of Abelmoschus esculentus Linnalone & in 

combinationin acute inflammation model. However the 

Methanolic extract of pericarp of Balanites roxburghii 

and Methanolic extract of Abelmoschus esculentus Linn 

at dose of 100mg/kg+50mg/kg shows maximum 

reduction in paw edema after 3hrs and the % inhibition 

are 60%, 77%, & 95% at 3hrs, 6hrs,& 24hrs 

respectively. 
 

Thus present studies provide a scientific data for the 

medicinal use of Abelmoschus esculentus Linn and 

Balanites roxburghii there by justifying its use in the 

Indian traditional system of medicine.  

 

6. CONCLUSION 

It is concluded that 

 Combination of Methanolic extract of seeds of 

Abelmoschus esculentus Linn & pericarp of 

Balanites roxburghii showed significant improved 

Anti-inflammatory activity than alone. 

 Further studies are required to pinpoint active 

constituent responsible for the above actions, hence 

there is need to investigate various phytochemical 

constituent, so as a potent remedy will be available 

to treat the discomfort due to pain. 

 Hence identification of active Phytoconstituent 

present in the seeds & pericarp by using modern 

analytical techniques will be the future scope of this 

study. 
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