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ABSTRACT 
Gastrointestinal ulcerogenesis has been reported as various free radical species mediated. There by free radical scavengers can play an important role in such diseases. The 
Methanolic Extract of Suran – Corms of Amorphophallus paeoniifolius (MECAP) exhibited remarkable anti-oxidant activity in various In-vitro models. Further, preliminary 
phytochemical screening revealed the presence of polyphenolic compounds which are known to possess anti-ulcer activity. In light of these finding, it was considered worth 
while to investigate the gastroprotective activity of MECAP against pylorus ligation induced gastotoxicity in albino rats. Biochemical parameters like volume of gastric 
secretion, PH, Free and Total Acidity, Ulcer Index, and in vitro estimation of GSH and LPO were studied. MECAP showed significant reduction in the elevated gastric 
parameters in dose dependent manor along with significant restoration of protective-GSH levels and suppression of LPO levels in tissues, in comparison with Standard 
Lansoprazole. It was concluded that gastroprotective effect possessed by MECAP may be offered by bioactive constituents mainly the nine polyphenolics revealed in HPTLC 
analysis.  
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INTRODUCTION 
Peptic ulcer is the most common gastrointestinal disorder in clinical 
practice due to several side effects of modern medicines. Besides, it 
has been suggested that free radicals are one of the main causes of 
peptic ulcers and gastritis1.Thus plants with antioxidant properties 
provide an alternative strategy in search of new drugs. Further, in 
traditional medicine system, numerous plants and herbs are used to 
treat gastrointestinal disorders. Among the herbal drugs Licorice, 
Aloe gel, Capsicum etc. have been used extensively and their 
efficacy is documented2. 
The plant Amorphophallus poeoniifolius belonging to family 
Araceae is a stout herbaceous plant with underground tuber 
commonly known as ‘Suran’ in Hindi3. The tubers are depressed, 
globose, 2-25cm. diam., bulbiferous, dark brown outside, pale dull 
brown inside or sometimes almost white with numerous long terete 
roots from the base4. Traditionally the corm is used as expectorant, 
aphrodisiac, anthelmentic, carminative, haemostatic, liver disorder, 
anti-inflammatory, as immune modulatory5-10.   
It was revealed that the corms are reported in the management of 
Haemorroids11, Obesity12 ; evaluated for Antiprotease13, Analgesic14, 
Immunomodulatory15,    Anthelmintic 16, Hepatoprotective 17 and 
Cytotoxic activity by in vitro models18. 
The isolated compounds viz., amblone19 ;  3,5-diacetyl tambulin - a 
flavanoid20 

 ; Salviasperanal - a triterpenoid21 ; beta-sitosterol and 
stigmasterol22 ; water soluble hetero polysaccharide23 and  tyrosine -
accompanying laccase have been characterized from the corm24.  
Our Previous study indicated that the methanolic extract found to be 
containing appreciable quantities of phenolics and flavonoid upon 
their quantitative estimations25, based on which the possible free 
radical scavenging potential by various models26 of MECAP was 
anticipated. In the present study, the gastroprotective activity of 
MECAP and its HPTLC analysis is under taken.  
MATERIALS AND METHODS 
Plant material and its extract 
The corms of Amorphophallas paeoniifolius were collected from 
cultivated lands from Hassan district of Karnataka and authenticated 
by Dr. Kotresh Botany department, Karnataka University, Dharwad. 
The voucher specimens of these plants and tubers were preserved in 
the herbarium of the pharmacognosy department.  
The air dried powder of corms was subjected to exhaustive 
soxhlation with solvent Methanol. Later solvent was evaporated on 

rotary vaccum evaporator below 500C temperature to get reddish 
brown methanol extract (ME) and stored at 40C until use. 
The methanolic extract (ME) was screened for the presence of 
various secondary metabolites mainly tannins, flavonoids, 
coumarins, polyphenols, sterols and triterperoids using standard 
method. The extract was used for the mentioned experimentation. 
Animals 
Healthy adult cross-bread male albino rats weighing 200-250 g were 
used throughout the experiment. They were housed individually in 
raised mesh bottom cages to prevent caprophagy under standardized 
animal house conditions with free access to pelleted food and tap 
water. All the procedures were performed in accordance with the 
institutional Animal Ethics Committee (IAEC) constituted as per the 
direction of the Committee for the Purpose of Control and 
Supervision of Experiments of Animals (CPCSEA), under Ministry 
of Animal Welfare Division, Govt. of India, New Delhi. The 
experiment protocol was approved by IAEC S.C.S.College of 
Pharmacy, Harapanahalli, Karnataka (SCSCP/753/2009-10/Sl 
No.15). 
Acute Oral toxicity Studies 
Fixed dose method of Organization of Economic Co-operation and 
Development (OECD) Guideline No.423 (Annex 2d) given by 
CPCSEA27 is adopted for toxicity studies and it was concluded that 
the extract is unclassified w.r.t. GHS and their LD 50 is infinite i.e. 
more than 5000 mg/kg. Hence, the doses 500 mg/kg ( 1/10th of 5000 
mg/kg ) and 250 mg/kg ( 1/20th of 5000 mg/kg ) were selected for 
pharmacological screening of the MECAP. 
EXPERIMENTAL 
Gastroprotective activity studies 
MECAP was evaluated for Gastroprotective activity against pylorus 
ligation induced ulcer model28 in albino rats. In this method, animals 
were fasted in individual cages for 24 hours avoiding caprophagy. 
Grouping and treatment of animals 
Group I-Control: Group II-Standard (Lansoprazole 8 mg/kg p.o.) : 
Group III-Methnolic extract 250 mg/kg p.o. : Group IV- Methnolic 
extract 500 mg/kg p.o. 
Standard or MECAP were administered 30 minutes prior to pyloric 
ligation as mentioned. The abdomen was then sutured. At the end of 
6 hours after ligation, the rats were sacrificed with excess of 
anesthetic ether; the stomachs were dissected out, cut open along the 
greater curvature; gastric juice was collected and drained into test 
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tubes, centrifuged at 1000 rpm for 10 minutes ; the volume, the pH 
of the gastric juice was recorded by pH meter. The stomach was 
opened and number of ulcers in the glandular portion per stomach 
were noted & severity of the ulcer scored microscopically with the 
help of hand lens (10x) and scoring was done as follows;   
0 = Normal stomach;  
0.5 = Red coloration;  
1 = Spot ulcers;  
1.5 = Haemorrhagic streaks;  
2  = Ulcer > 3 mm < 5mm;  
3 = Ulcers > 5mm 
Mean ulcer score for each animal is expressed as ulcer index. The 
percentage protection was calculated by using the formula;  
Percentage protection =   1 – Ut / Uc x 100 : (Ut = Ulcer index of 
treated group : Uc = Ulcer index of control group).  
Determination of free acidity and total acidity  
1 ml of gastric juice was pipetted into 100 ml conical flask, added 2 
-3 drops of Topfer’s reagent and titrated with 0.01 N NaOH using 
Toper’s reagent as an indicator until all traces of red colour 
disappears and the colour of the solution turns to yellowish orange. 
The volume of the alkali added corresponds to free acidity. Then 2- 
3 drops of phenolphthalein solution was added and titration was 
continued until a definite red restored. This volume corresponds to 
total acidity. The free acidity and total acidity is expressed in terms 
of mEq/L of gastric content. 
GSH estimation in gastric ulceration 
Tissue samples of stomach were homogenized in ice cold 
Trichloroacetic acid (1 gm tissue plus 10 ml 10% TCA) in an ultra 
turrax tissue homogenizer. Glutathione measurements were 
performed using the modification of the Ellamn procedure29. Briefly, 
after centrifugation at 3000 rpm for 10 minutes, 0.5 ml supernatant 
was added to 2 ml of 0.3 M disodium hydrogen phospate solution. A 
0.2 ml solution of dithiobisnitrobenzoate (0.4 mg/ml in 1% sodium 
citrate) was added and the absorbance at 412 nm was measured 
immediately after mixing. Percentage increase in OD is directly 
proportional to the increase in the levels of Glutathione. Hence, 
Percentage increase in OD is calculated by the formula given ; 
Percentage increase = { (Test OD - Control OD) / Control OD } x 
100. 
In vivo lipid peroxidation estimation in gastric ulceration 
The degree of lipid peroxide formation was assayed by monitoring 
thiobarbituric reactive substance formation30. Combined 1.0 ml of 
tissue samples of stomach biological sample (0.1-2.0 mg of 
membrane protein or 0.10.2m mol of lipid phosphate) with 2.0 ml of 
TCA-TBA-HCl (15% w/v trichloroacetic acid; 0.375% w/v 
thiobarbituric acid; 0.25N hydrochloric acid) and mix thoroughly. 
The solution is heated for 1 hr in a boiling water bath.  After 
cooling, the flocculent precipitate was removed by centrifugation at 
1000 rpm for 10 mins. The absorbance of the sample is determined 
at 535 nm against a blank that contains all the reagents minus the 
lipid. The malondialdehyde concentration of the sample can be 
calculated by using an extinction coefficient of 1.56 ´ 105 M–1 cm–

1.17  
Percentage inhibition = { (Control  - Test) / Control OD } x 100 
Qualitative HPTLC Analysis 
HPTLC finger print analysis of ethyl acetate fraction (EtOAc) of 
MECAP was carried out to get best resolution of the phenolics. The 
samples of ethyl acetate were spotted in the form of bands on 
precoated and preactivated aluminium silica gel 60GF254 HPTLC 
plates (10cm x10 cm width, 0.2mm thickness-E-Merk) by means of 
Linomat IV automatized spray on band applicator equipped with a 
100 µL syringe. The linear ascending development was carried out 
in Camag HPTLC twin trough chamber saturated with mobile phase 
consisting of Chloroform : Ethyl acetate : Formic acid (5:4:1). 

Subsequent to the development the plates were dried in a current of 
air with the help of an air dryer. Densitometric scanning was 
performed on Camag TLC scanner III in absorbance mode at 254 
nm.  
RESULTS 
Effect of MECAP on tissue GSH & LPO levels, Gastric 
ulceration and parameters  
In pylorus ligation induced gastric ulcer there was marked reduction 
in the tissue GSH levels in control group. Treatment with MECAP 
increased GSH levels by both the doses 250 and 500 mg/kg to 
34.76% & 54.16% respectively and inhibition of lipid peroxidation 
generation up to 38.15% and 47.86% respectively in a dose 
dependant manner (Graphs:1&2). Besides, MECAP at both 
concentrations showed significant (p<0.05 and p<0.001) reduction 
in gastric volume, free acidity, total acidity, pH and ulcer score. In 
terms of percentage of protection, the test extract at dose of 250 and 
500 mg/kg showed 67% and 85.5% activity respectively in 
comparison with standard Lansoprazole 80.50% (Table No.1 & 2).  
HPTLC finger print analysis   
The characteristic HPTLC finger print analysis profile of the 
phenolics in the ethyl acetate fraction of MECAP resolved nine 
phenolics (Fig.No.3) and the Rf values with relative percentage of 
separated Phenolic compounds were recorded (Table No.3).  
DISCUSSION 
The peptic ulcer disease is a serious gastrointestinal disorder that 
affects a large number of people of worldwide. Gastric ulceration 
has multifactorial causes viz., smooking, alcoholic usage, sepsis, 
nutritional deficiencies, infections etc. including free radical 
generation. Most of the world’s population relies on traditional 
remedies for its treatment. It is recommended that natural drugs 
containing antiulcer, antioxidant and antisecretary activity can 
exhibit effective in peptic ulceration. The well known 
Phytoconstituents possessing antiulcer activity includes polyphenols, 
tannins, flavonoids, gums and mucilages, saponins etc.  
In the present pylorus ligation induced gastric ulcer model 
experiment, ulcer index parameter was used for the evaluation of 
gastroprotective activity as the ulcer formation is directly related to 
factors like reduction in gastric volume, decrease in free and total 
acidity, pH. 
In case of control, pylorus ligation in test animals aggravated the 
acid secretion which resulted in the increase in gastric volume, rise 
in free and total acidity, elevation of gastric pH, which are all 
resulted in ulceration. There was also a significant increase in LPO 
and depletion of GSH levels. 
Whereas, the Methanolic extract of corms of Amorhophallus 
paeoniifolius (MECAP) significantly restored back aggravated 
levels of all gastric parameters of ulcerstion viz., volume, free and 
total acidity, gastric pH, ulcer score in a dose dependent manner 
compared to control group. Along with this, it also lowered 
destructive lipid peroxidation (LPO) and restoring back the 
protective GSH levels.  
Preliminary phytochemical screening of MECAP indicated the 
presence of the phytoantioxidants viz., Tannins, Flavonoids, Sterols, 
Polyphenolics and Coumarins. The HPTL analysis revealed the 
presence of nine phenolics in the tested extract. 
Thus the significant gastroprotection offered by MECAP may be 
mainly due to its phyto- antioxidants such as phenolics and tannins, 
flavonoids which have successfully defended free radicals. Besides, 
the obtained results also may be contributed by unidentified 
compounds in extract. However, further studies are required to 
establish the exact mode of action and the active principle involved 
in its gastroprotection. 
CONCLUSION  
In conclusion, from the results of the present study, it is clear that 
Amorphophallus paeoniifolius corms methanolic extract has shown 
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significant gastroprotective activity in pylorus ligation induced gstric 
ulceration animal models. The MECAP at both doses exhibited 
significant gastoprotection in a received dose dependent manor in 
comparison to standard Lansoprazole. In addition to tannins, sterols, 
flavonoids, coumarins and nine phenolic compounds (resolved in 
HPTLC analysis) present in extract some other compounds might 
have contributed to the protection offered. Further, evaluation of the 
said compounds for gastroprotection is under study to ascertain the 
claim.  
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Table 1: Effect of MECAP on pylorus ligated gastric ulceration in rats. 

Groups Treatment Mean vol. of Gastric 
Juice (ml) ±±±± SEM 

Mean Free 
Acidity(mEq/L/ 100g) 

±±±± SEM 

Mean Total 
Acidity(mEq/L/100g) ±±±± 

SEM 

Mean Gastric 
pH ±±±± SEM 

I Control 
8.39 ± 0.55 97.33 ± 3.47 117.33 ± 8.69 2.6 ± 0.14 

 
II 

Standard (Lansoprazole 
8 mg/kg) 

 
2.83 ± 0.09*** 35.5 ± 0.99*** 41.33 ± 4.27*** 6.33 ± 0.13*** 

 
III 

MECAP 
(250 mg/kg) 4.98 ± 0.20** 71.83 ±2.87*** 72.33 ± 3.45*** 3.73 ± 0.09*** 

 
IV 

MECAP 
(500 mg/kg) 3.65 ± 0.29*** 63.67 ±2.16*** 67.17 ± 1.74*** 4.08 ± 0.09*** 

Values are the mean ± S.E.M. of six rats /treatment 
Significance *P<0.05, ***P<0.001, compared v/s +ve Control 

 
Table 2: Effect of MECAP on pylorus ligated  gastric ulceration in rats. 

Groups Treatment Dose MeanUlcer             
index ±±±± SEM % protection 

I Control -- 6.0 ± 0.633  

II Standard 
(Lansoprazole) 8 mg/kg 1.0 ± 0.129*** 83.33% 

III MECAP 250 mg/kg 1.98 ± 0.154*** 67.00% 

IV MECAP 500 mg/kg 1.71 ±0.167*** 80.50% 

Values are the mean ± S.E.M. of six rats /treatment : 
Significance *P<0.05, ***P<0.001, compared v/s +ve Control 
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Table 3 : Rf values of the separated compounds 

Peak Start Rf 
Start 

Height 
Max 

height End Rf End Height 
1 0.01 279.5 292.4 0.04 0.3 

2 0.11 2.4 39.4 0.18 29.7 

3 0.18 30 287.2 0.26 56.2 

4 0.26 56.6 109.1 0.36 60.4 

5 0.36 61.4 73.1 0.39 53.8 

6 0.39 54.1 74.9 0.45 15.6 

7 0.46 15.8 584.5 0.58 0 

8 0.61 0.4 10.3 0.66 4.4 

9 0.7 1.3 26.4 0.81 0.1 
 

 
 

 

 
. Fig 3 : HPTLC Finger print profile after densitometric scan of  EtOAc  fraction of MeOH extract under uv 254 nm in solvent system Chloroform : Ethyl acetate : 

Formic acid (5:4:1) 
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