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ABSTRACT 
Analysis of bamboo species namely B. balcooa obtained from the Sindhuli district of Nepal was carried out. Phytochemical 

analysis between the stem and leaves extract in six solvent was carried out. Highest yield of 34.55% of B. balcooa leaves in 

methanol as extracting solvent was obtained.  Phytochemical analysis exhibited the presence of sterols, coumarins, reducing 

sugar, cardiac glycoside, flavonoids, and other polyphenolic compounds. Pharmacological analysis of methanol B. balcooa 

leaves extract revealed anti- ulcer activity of (14.66% protective ratio). The data are expressed as Mean ±SD which were 

further subject statistical analysis using Origin Pro and SPSS.  

INTRODUCTION 

Bamboos are perennial plants belonging to grass family Poaceae with scattered vascular bundle in 

cylindrical arrangement [1].  Bambusa balcooa, a female bamboo is tropical clumping bamboo, culms 

can be up to 30 meters but in general are less than 18 meters [2]. Multiple researchers have reported the 

use of the B. balcooa in construction purpose acknowledging the mechanical strength and agricultural 

implementation. The values of B. balcooa are generally limited in construction materials, paper 

industries [3]. 

The hidden treasure of the arsenal of compound possessed by the green biomass along with usefulness in 

various aspect such as pharmacological aspect has been hidden in light of the researching dominantly 

focusing in the micro propagation and similar studies. The result suggested by multiple authors 

suggesting compounds like Phenols, terpenoids, flavonoid tannins play curative and good effect in health 

has been studied.[ 4] The presence of flavonoids, tannins in B. balcooa has significant anti-ulcer activity 

maintaining the cellular integrity of gastric mucosa. The anti-oxidant activity possessed by B. balcooa 

extract strengthens the mucosal defense system through gastric mucus secretion [5]. To our report this is 

the first analysis in Nepal focusing in the B. balcooa for anti-ulcer activity. 

MATERIALS AND METHODS 

Sample Collection  

The plants were collected from Janakpur Zone and Sindhuli district, 27.2569° N, 85.9713° E. The leaves 

were air dried in the shade at the room temperature, were protected from direct sunlight whereas other 

group was placed in direct sunlight. Plants were collected in the polythene bags during morning hours 

and placed in the ice box for preventing any contamination and preservation was done. 
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Plant Extraction  

The shade dried and sun light dried leaves were weighed 50gm and extraction was done using orbital 

shaker at the continuous rate of 80 rpm with six solvents for 24 hrs., intended for efficient extraction. 

The solvent was filtered through the ash less whatman no.1 filter paper and the extract was concentrated 

further and stored for further analysis.   

Phytochemical Screening 

The phytochemical analysis of Alkaloids, Flavonoids, Phenolic content, Saponin, Sterols, Cardiac 

glycoside, Carbohydrate, Protein, Starch, Volatile oils, Tannin, Terpenoid, Glycoside, Phytosterols, 

Diterpenes, Flavonoid and Reducing compound was performed following the standard protocol with 

slight modification [6, 7, and 8]. 

Mice Model 

Healthy albino mice of 20-50gm of either sex were used for present study. The animals were housed in 

polypropylene cages maintained under standard condition (12 hour light and 12 hour dark cycle, 25±5°C 

and 40-60% humidity). They were fed with standard mice pellet diet and free access to water was 

provided. All the animal experiments were conducted according to the ethical norms approved by, 

Ethical committee Department of Plant Resources. 

Anti-Ulcer  

Different groups of mice were used to study the effects of Ethanol and Methanol. The mice were divided 

into Four groups each consisting of six mice. The group I: normal/control animals received D/W, per 

body weight orally, group-II: ulcer inducer per body weight, rhinitidine was used as standard, group-III: 

ulcer inducer per body weight with ethanol extract and group-IV: ulcer inducer per body weight with 

methanol extract. The percentage protection index was calculated following the standard protocols [9].  

RESULTS AND DISCUSSION 

Physical Characters and Phytochemical comparison between sun dried and shed dried 

The extract was subjected to the extraction and the color, aroma and yield was determined. The highest 

yield in the leaf extract was determined to be of methanol with the 34.55% and the least extract was 

observed to be 1.77% stem hexane extract. The extract obtained from the cold extraction of the sun and 

shed dried sample were subject to the phytochemical analysis for the determination of the distinct 

difference between the sun and shed dried extract. No distinct difference was obtained even in the 

phytochemical analysis showing no major differences. The methanol , 50% Ethanol and water extract 

showed the better result of the presence of phytochemical compared to the other solvents concluding the 

fact of presence of polar phyto-chemical then non polar. The major phytochemical detected were found 

to be Saponin, Phenols, Flavonoid, Terpenoid, Sterols, Coumarin, Reducing sugar and Cardiac 

Glycoside (Table 1). 
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Table 1. Physical Characters of the Extract 

Solvents Plant Part % Yield Color Aroma 

Hexane  1.77 Pale White Herbal 

Acetone  3.08 Light Green Herbal 

Ethyl Acetate Stem 1.18 Light Green Herbal 

50% Ethanol  16.18 Dark Brown Slight Herbal 

Methanol  9.62 Yellow Herbal 

Water  6.20 Light Brown Rotten Like 

Hexane  2.04 Pale White Herbal 

Acetone  5.11 Dark Green Herbal 

Ethyl Acetate Leaves 2.27 Light Green Herbal 

50% Ethanol  12.8 Turbid Brown Slight Herbal 

Methanol  25.67 Dark Brown Herbal 

Water  10.58 Dark Brown Rotten Like 

Out of the six solvents used methanol, aq. Ethanol and water proved to be the best solvents for the 

extraction (Table 2-4). The non-polar solvent Hexane proved to be ineffective for the extraction as no 

phytochemical presence was detected. Similar was the condition of for acetone and ethyl acetate. 

Significant phytonutrients and phytochemicals were present in the more polar and semi polar solvents 

i.e. water, aq. ethanol and methanol. This indicates the highly presence of the polar components in the B. 

balcooa extract. The enriched phytochemicals in the polar and semi polar solvent narrowed our research 

just to two solvents methanol and aq. Ethanol hence after. 

Table 2. Dried Sample of B. balcooa Phytochemical Analysis 

Test Hexane Acetone 

 Leaves Stem Leaves Stem 

Saponin + + ++ - 

Phenol - - - - 

Quinones - - + ++ 

Terpenoids - - - - 

Protein - - - - 

Sterols - - - - 

Flavonoids - - - - 

Flavones - - - - 

Reducing Sugar - - - - 

Alkaloid - - - - 

Resins - - - - 

Starch - - - - 

Carbohydrate - - - - 

Ninhydrin - - - - 

Tanin + + + + 
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Table 3. Dried Sample of B. balcooa Phytochemical Analysis 

Test Ethyl Acetate Methanol 

 Leaves Stem Leaves Stem 

Saponin + - ++ + 

Phenol - - ++ - 

Quinones + - ++ ++ 

Terpenoids + - ++ + 

Protein - - + - 

Sterols - - ++ + 

Flavonoids - - ++ - 

Flavones - - - + 

Reducing Sugar - - + + 

Alkaloid - - - - 

Resins - + + + 

Starch - - - - 

Carbohydrate - - - + 

Ninhydrin - - ++ - 

Tanin + + + + 

Table 4. Dried Sample of B. balcooa Phytochemical Analysis 

Test 50% Ethanol Water 

 Leaves Stem Leaves Stem 

Saponin ++ ++ + ++ 

Phenol + - ++ - 

Quinones + + ++ + 

Terpenoids + ++ ++ + 

Protein + + + + 

Sterols ++ + - - 

Flavonoids ++ - - - 

Flavones - - ++ + 

Reducing Sugar + - +++ + 

Alkaloid - - - - 

Resins + + + + 

Starch - - - - 

Carbohydrate - - - + 

Ninhydrin ++ - ++ - 

Tanin ++ + + + 
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Anti-Ulcer Activity 

The B. balcooa leaf has shown satisfactory protective ratio of 14.44% compared to that of Standard 

ranitidine with protective ratio of 60%.The pH of stomach was found to be slightly acidic i.e., 5.41 in 

case of standard whereas the induced peptic ulcer showed the prominent pH of 3.58. The result was 

found to be significant at p<0.05. 

 

Figure 1. Dissection of Mice after Ulcer Induction 

Independent of gastric acid secretion ethanol directly damages the mucosa resulting in the gastric 

ulceration [10]. Study has shown that the result may be due to secretary product of mast cell [8] and 

reactive oxygen species [11, 12]. In the ethanol-induced ulcer model, Administration of ethanol resulted 

in significant ulcers in the control group, with significant reduction in the treated groups. Anti-Ulcer 

activity was evaluated by considering the parameters commonly known as ulcer index which are the 

factors such as reduction in the gastric volume, decrease in free and total acidity. The disturbance of 

defensive factors like mucosal blood flow and mucus secretion has been reported to cause ulcers [13]. So 

the protective effect of methanol extract of B. balcooa may be due to protection against 5-lipooxygenase 

or leukotriene pathway or possible stimulation of prostaglandin synthesis which in turn is involved in 

cytoprotection of gastric mucosa. [14, 15]. The various phytochemicals involved may have direct effect 

in the protective activity. 
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Figure 2. Comparison of Mice Stomach for Cure of Peptic Ulcer 

 

Figure 3. Anti- Ulcer Activity of B. balcooa represented as Mean±SD 
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The detailed analysis further followed by the fraction purification, compound identification with the 

analysis in animal model can identify the actual responsible compound involved in the cure and further 

the cytotoxicity can be analyzed which may act as a precursor for novel drug discovery. The bamboo is 

arsenal of the phytochemical and other secondary metabolite. Taking in regards its wide availability and 

easy accessibility can mitigate the multiple problems recently faced in this green biosphere. Further the 

research has provided the scientific basis for the development and use of noble anti-ulcer drugs derived 

from the B. balcooa extract. 
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