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Abstract 

In India, Trigonella foenum-graecum, an evergreen tree, is commonly used by traditional 

practitioners for gastric ulcer healing. In order to determine whether Trigonella foenum- 

graecum seed aqueous extract (AE) has antiulcer properties, this investigation was 

conducted in a lab. “Using an in-vitro technique called the H+/K+- ATPase inhibitory 

activity method, the anti-ulcer actions of different dosages of the aqueous extract (100 mg, 

500 mg, 1000 mg, and 1500 mg) were evaluated. When compared to the gold standard of 

Aluminum hydroxide and Magnesium hydroxide (500 mg), the extract showed a drastic 

reduction in acid neutralizing capacity (ANC).” The antiulcer properties of Trigonella 

foenum-graecum seed powder have been extensively studied, highlighting the efficacy of its 

active constituents. Stress, long-term use of anti-inflammatory medicines, and other 

unknown variables have all been linked to on various native plants and their derivatives to 

treat peptic ulcers. The onset of ulcers in people. The fundamental process is a mismatch 

between aggressive elements and the body's inherent defensive systems for keeping the 

mucosal lining intact. Traditional healers have long relied. The main objective of this study 

is to estimate the in-vitro antiulcer activity of Trigonella foenum-graecum seed aqueous 

extract (AE). 

Keywords: Antiulcer, Acid Neutralizing Capacity, Trigonella foenum-graecum, H+/K+- 

ATPase inhibitory. 

mailto:neha.pharmacy18@gmail.com


Neha Tamta/ Afr.J.Bio.Sc. 6(7) (2024) Page 1959 of 11 
 

INTRODUCTION 

Peptic ulcers are a disease of the gastrointestinal system caused by an imbalance between 

aggressive forces (acid, pepsin, and Helicobacter pylori) and defensive factors 

(bicarbonate secretion, prostaglandins, gastric mucus, and inherent resistance of mucosal 

cells) [1]. Peptic ulcers arise when harmful stimuli outweigh protective mechanisms [2]. 

Infection with Helicobacter pylori, acid-pepsin hypersecretion, NSAIDs, tobacco use, 

psychological stress, rapid gastric emptying, and the syndrome of Zollinger-Ellison,” 

characterized by excessive and uncontrollable acid production, can all disrupt this balance 

and lead to ulcer formation [3-5]. Side effects are common while using synthetic 

medications for ulcer treatment, including antacids, anticholinergics, antacids, 

cytoprotectants, demulcents, prostaglandin analogues, and proton pump inhibitors. 

Therefore, herbal treatments are seen as alternatives [6] that are superior for treating 

peptic ulcers. Nausea, stomach discomfort, constipation, and diarrhea have been linked to 

proton pump inhibitors (omeprazole, lansoprazole), whereas gynecomastia and decreased 

libido have been linked to H2 receptor antagonists (cimetidine). Research into medical 

plants is widespread because of the promise for novel treatments with fewer or no bad 

effects, which is a response to the problems associated with synthetic pharmaceuticals. 

Because of their low toxicity, cheap cost, and minimal risk of side effects, herbal drugs 

are often regarded as a secure option for ulcer therapy [7-8]. Herbal medicine, also called 

botanical medicine or herbalism, utilizes plants for healing purposes, treating ailments, 

and enhancing well-being. Herbalists, naturopaths, Ayurvedic doctors, homeopaths, and 

practitioners of traditional medicine are all involved. Natural plant chemicals are thought 

to have beneficial effects on health. [11]. 

 

Plant-based medicine operates on the idea that some plant compounds have 

therapeutic effects. Seeds, leaves, stems, bark, roots, flowers, and extracts have long been 

used in herbal medicine. These remedies were administered in various forms: raw, as teas 

or tinctures, topically, in liquid preparations, or as pills and capsules. Initially, plants were 

consumed raw or brewed into soups and teas. Over time, they were dried and crushed for 

different applications. Their usage was often based on superstitions or visual cues, but as 

scientific understanding advanced, herbal remedies became more refined. Today, herbs 

and plants serve as the foundation for many modern medicinal drugs. [12]. The purpose 

of this research was to determine whether Trigonella foenum-graecum seed extracts 

contain any of the components that have been shown to inhibit lipid peroxidation, reduce 

superoxide dismutase, H+K+ATPase, and boost catalase activity, all of which protect 

against oxidative damage to the gastric mucosa. The stomach parietal cells secrete H+ 

through the dimeric enzyme H+K+ ATPase. The stem component acts specifically to 

inhibit H+K+ ATPase. 
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Figure 1: Trigonella foenum-graecum 

 

MATERIALS AND METHODS: 

They brought back Trigonella Foenum-Graecum seeds from Dehradun, Uttarakhand. Dr. 

Sandeep Kumar of the Department of Botany and Microbiology at Gurukula Kangri (Deemed 

to be University), Haridwar, Uttarakhand, India, has verified its identity. 

 

Preparation and Evaluation of Novel Extract 

The plant was sanitized by rinsing it three times in running water and then spraying it with 

70% alcohol. Drying the plant in the shade at normal temperature allows for frequent 

inspections for fungal infestation. Pestle and motor are used to ground the dried plant into a 

fine powder. The Soxhlet extraction technique is used to remove the crude medication from 

the fine powder using an aqueous solvent. 

 

Chemicals used: The chemicals used were of an analytical standard [5]. These included 

aluminum hydroxide, sodium hydroxide, hydrochloric acid, sodium CMC, Tween80, sodium 

benzoate, orange oil, and magnesium hydroxide. 

 

Extraction by Soxhlet Apparatus: This is an old and rudimentary technique of drug 

extraction. The specifics of how plant components are removed depend on their makeup. The 

Soxhlet apparatus is often used in conjunction with the aqueous solvent to get the crude 

extract. The apparatus consists of a condenser, a main jar to retain the substance, and a 

solvent, and a round-bottomed flask. The 100 g of plant material powder is transferred to the 

main Soxhlet container. Under low pressure, with the controlled heating mantle adjusted to 

bring the solvent to a boil between 60 and 80 degrees Celsius, A round-bottomed flask is 

used for the condensation process of the extract. 

Through the main jar, solvent vapor is taken into the condenser, where it is cooled by 

a steady stream of water [6]. Dripping back over the packed material in the primary jar, the 

condensing solvent finally accumulates in a second jar. As the color of the solvent changes as 

a chemical dissolve in it, you can observe that the substance is being collected and extracted 

simultaneously in the main jar. The extraction of plant material has therefore been completed; 

typically, this takes between 7-8 hours. After the solvent was removed, a brown extract was 

obtained, which was then placed in the fridge for further use in research. 
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Test for Alkaloids: 

 Dragendorff’s test: Dragendorff's reagent (a potassium bismuth iodide solution) 

should be added to the 1 ml of extract. The presence of alkaloids may be seen as an 

orange-red precipitate. 

 

 

Test for Saponins: 

 To a graduated cylinder containing 20 ml of distilled water, add 5 milliliters of both 

the alcoholic and aqueous extracts and mix for 15 minutes. In the absence of saponins, 

no foam will form. 

 

 

Test for Glycosides: 

 Legal’s test: To an alkaline solution of sodium nitroprusside, the extract is dissolved 

in pyridine. The absence of a pink to scarlet hue betrays the lack of glycosides. 

 

 

Test for Carbohydrates: 

 Fehling’s test: A brick red precipitate appears in the presence of sugars when 1 ml of 

the extract is combined with 2 ml of Fehling’s solutions A and B. 

 

 

 

Test for Tannins: 

 To conduct the test, combine a small sample of the solution to be tested with a 

basic lead acetate solution. If white precipitates form, tannins are present. 

 

Test for Flavonoids: 

 When sodium hydroxide is applied to the extract, a yellow color develops, revealing 

the presence of flavones.Test for Phenol: 

 Bromine Water: To a bottle of distilled water, add 5 milliliters of bromine and shake 

well. The transparent liquid may be decanted. 

 

 

 

Test for Proteins: 

Biuret test: To get a blue hue, combine 1 milliliter of the extract with 0.4 milliliters of a 40% 

sodium hydroxide solution and 0.2 milliliters of a 1% CuSO4 solution. When a pinkish or 

purple-violet tint forms, proteins are present 
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“Detection Observation and Result 

Test for Alkaloids 

(Dragendorff’s test) 

Dragendorff's reagent (a potassium bismuth iodide solution) 

should be added to the 1 ml of extract.The presence of alkaloids 

may be seen as an orange-red precipitate. 

Test for Saponins To a graduated cylinder containing 20 ml of distilled water, add 

5 milliliters of both the alcoholic and aqueous extracts and mix 

for 15 minutes. In the absence of saponins, no foam will form. 

Test for Glycosides 

(Legal’s test) 

To an alkaline solution of sodium nitroprusside, the extract is 

dissolved in pyridine. The absence of a pink to scarlet hue 

betrays the lack of glycosides. 

Test for Carbohydrates 

(Fehling’s test) 

A brick red precipitate appears in the presence of sugars when 1 

ml of the extract is combined with 2 ml of Fehlings solutions A 

and B. 

Test for Tannins To conduct the test, combine a small sample of the solution to 

be tested with a basic lead acetate solution. If white precipitates 

form, tannins are present. 

Test for Phenol 

(Bromine Water) 

To a bottle of distilled water, add 5 milliliters of bromine and 

shake well. The transparent liquid may be decanted. 

Test for Proteins 

(Biuret test) 

To get a blue hue, combine 1 milliliter of the extract with 0.4 

milliliters of a 40% sodium hydroxide solution and 0.2 

milliliters of a 1% CuSO4 solution. When a pinkish or purple- 

violet tint forms, proteins are present. 

Test for Flavonoids When sodium hydroxide is applied to the extract, a yellow color 

develops, revealing the presence of flavones. 

Table No.-1 : Chemical Tests of Sample 

Preparation of herbal suspension dosage form 

The ingredients in a 100 ml solution of Trigonella foenum-graecum powder are shown in 

Table 2. By pulverizing the medication in solvents that are different added substances, such 

as Tween-80, sodium carboxymethyl cellulose (CMC), as an improving specialist, an 

enhancing specialist like orange oil, and a settling specialist like sodium benzoate, the 

medications are properly blended into fine particles of size 60 net during the period of 

practical application of the plan. After in vitro Evaluation of Fluid Concentrate from 

Trigonella foenum-graecum Seed for Antiulcer Activity [8], more research is needed to 

define antiulcer suspensions in vitro. 
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Table No. 2: Composition of aq. extract of seed of Trigonella foenum-graecum herbal 

suspension 
 

In-vitro Evaluation of Antiulcer Activity 

Acid Neutralizing Capacity (ANC): 

Each suspension was produced fresh in a 250 ml beaker and heated to 37oC. The liquid in 

suspension was aerated. Constant rotation at 30 revolutions per minute of a magnetic stirrer 

was used to simulate the stomach. To determine the optimal pH for testing, 90ml of newly 

produced solution was combined with 3 drops of phenolphthalein and titrated with fake 

gastric juice. The amount of gastric juice replacement that was actually ingested was 

calculated to be V. 

 

The total consumed H+ (mmol) which is also termed as ANC was measured as 0.063096 

(mmol/ml) × V (ml). 

The reference points are aluminum hydroxide (500 mg) and magnesium hydroxide (500 mg). 

 

“H+/K+ - ATPase Inhibition Activity: To prepare the H+/K+ - ATPase enzyme, a fresh 

goat stomach was purchased from a local butcher, the gastric mucosa of the fundus was 

removed and the stomach was opened, and the inner layer of the stomach was scraped away 

for the parietal cell. The H+/K+- ATPase in the stomach was inhibited by homogenizing 

parietal cells in 16 mM Tris buffer at pH 7.4 with 10% Triton X-100 and centrifuging the 

mixture at 6000 rpm for 10 minutes. Bradford's method was used to determine protein 

concentration, with bovine serum albumin (BSA) serving as the reference.” 

 

Evaluation of ATPase H+/K+ Inhibition: 

The extracts were incubated at concentrations ranging from 20 to 100 g/ml in a reaction 

mixture consisting of 1 ml of 40 mM Tris-HCl buffer, pH 7.4, 2 mM MgC12, and 10 g 

membrane protein. After that, 2 mM ATP Tris salt was used to kick off the reaction, and the 

mixture was let to sit at 37°C for 20 minutes. To stop the reaction, 1 ml of cold 

trichloroacetic acid (10% v/v) was added. Different concentrations of the extract and 

omeprazole were tested for their effects on H+ -K+ ATPase activity. We used 

spectrophotometry to measure the quantity of inorganic phosphate that ATP hydrolyzed into 

at a wavelength of 400 nm. “Mean SEM (Standard Error of the Mean) % enzyme inhibition 
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was computed using the method [11] and results were compared to those obtained with the 

well-known anti-ulcer PPA inhibitor Omeprazole. 

 

 

Percentage of inhibition = [Activity (control) - Activity (test)/Activity (control)] × 100” 

 

STATISTICAL ANALYSIS 

Observed data from the biochemical and hematological analyses were expressed as mean ± 

SEM. One-way ANOVA was used to test the means. Values were considered statistically 

significant at P < 0.05. All results were represented as mean ± SEM (n = 6). Values with 

different superscripts were significantly different (P < 0.05). 

 

RESULTS AND DISCUSSION: 

Acid Neutralizing Capacity: 

The extract's ability to neutralize Al(OH)3+Mg(OH)2(500mg) was investigated at four 

different concentrations (F1, F2, F3, and F4). Based on the calculated values, the acid- 

neutralizing capacity (ANC) of the extract at concentrations F1, F2, F3, and F4 was predicted 

to be 0.6760, 0.4343, 0.4332, and 0.4256, respectively, when compared to the 0.8109 ANC of 

the standard Al(OH)3+Mg(OH)2 (500 mg). A 1500 mg dose of the extract in F4 formulation 

was shown to have a smaller alkalinizing effect than the gold standard. The data is 

summarized in Table 3. 

 

“Table No. 3: Effect of aqueous extract of seed of Trigonella foenum-graecum on acid 

neutralizing capacity 

 

S.no. 

Formulation / 

Concentration of 

extract(mg) 

The consumed 

volume (V) of the 

artificial gastric juice 

ANC was measured as 

0.063096 (mmol/ml) × V 

(ml).” 

1. F1 10.15 0.6760 

2. F2 7.25 0.4343 

3. F3 6.22 0.4332 

4. F4 6.15 0.4256 

5. Al(OH)3+Mg(OH)2 

500mg 

12.26 0.8109 

 

H+/K+ - ATPase Inhibition Activity: 

Different concentrations of aqueous extract (10µg/ml, 20 µg/ml, 30 µg/ml, 40 µg/ml and 

50µg/ml respectively) were tested for their ability to block H+/K+ - ATPase activity and 

compared to the gold standard, Omeprazole. The extract exhibited strong dose-dependent 

efficacy. Extract at 50 µg/ml (F1) exhibited maximum percentage inhibition of 59.56 percent, 

whereas reference Omeprazole showed 66.98 percent. Tables 4, 5, 6, and 7 summarize the 

findings for generations F1, F2, F3, and F4. 
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Table No. 4: Effect of aqueous extract on In-vitro H+/K+ - ATPase Inhibition Activity 

for F1 

S. No. Concentration 

(µg/ml) 

Percentage Inhibition (%) 

  Standard Extract 

1. 10 33.36 26.48 

2. 20 46.03 28.27 

3. 30 48.49 29.23 

4. 40 54.18 44.23 

5. 50 64.49 57.23 

 

Table No. 5: Effect of aqueous extract on In-vitro H+/K+ - ATPase Inhibition Activity 

for F2 

S. No. Concentration (µg) Percentage Inhibition (%) 

  Standard Extract 

1. 10 33.36 23.16 

2. 20 46.03 26.12 

3. 30 48.49 28.08 

4. 40 54.18 43.09 

5. 50 64.49 55.13 

 

Table No. 6: Effect of aqueous extract on In-vitro H+/K+ - ATPase Inhibition Activity 

for F3 

S. No. Concentration (µg) Percentage Inhibition (%) 

  Standard Extract 

1. 10 33.36 21.07 

2. 20 46.03 25.12 

3. 30 48.49 27.10 

4. 40 54.18 39.13 

5. 50 64.49 52.26 

 

 

 

Table No. 7: Effect of aqueous extract on In-vitro H+/K+ - ATPase Inhibition Activity 

for F4 

S. No. Concentration (µg) Percentage Inhibition (%) 

  Standard Extract 

1. 10 33.36 19.11 

2. 20 46.03 23.07 

3. 30 48.49 25.10 

4. 40 54.18 34.11 

5. 50 64.49 49.03 
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CONCLUSION: 

Back titration may be used to determine an antacid's acid-neutralizing capacity (ANC), which 

is the maximum amount of acid that it can neutralize. The ANC of 50 µg/ml of Trigonella 

foenum-graecum seed aqueous extract was much lower than the ANC of 0.6760 of the whole 

seed. Additionally, at a concentration of 50 µg/ml, the extract demonstrated a maximum 

percentage inhibition of 57.23% for the H+/ K+ - ATPase inhibitory activity, whereas the 

reference drug Omeprazole showed a value of 64.49%. Based on these findings, Trigonella 

foenum-graecum seed may serve as a useful antiulcer medication. It was investigated here 

whether or not aqueous extract from goat stomach might block H+ -K+ ATPase in vitro. To 

assess the phytochemicals' potential for cellular entry and to illustrate how they interact with 

the stomach ATPase, in vitro experiments are deemed important. Important enzyme system 

H+ -K+ ATPase is found in the apical secretory membrane of a half cell. 

The results showed that both omeprazole and the extract were able to dose-dependently 

inhibit the enzyme, suggesting that the Trigonella foenum-graecum aqueous extract could 

strongly inhibit the acid-secreting enzyme H+ -K+ ATPase. It follows that Trigonella 

foenum-graecum seed protects against the inhibition of the stomach proton pump through the 

inactivation of H+ -K+ ATPase, and that this finding paves the way for the isolation and 

identification of the active chemicals responsible for this activity. 
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