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Abstract 

This study is predicated on the assessment of the acid-neutralizing capacity of five distinct commercial brands of antacid. 

Antacids are prevalent substances utilized by individuals experiencing heightened gastric acidity, owing to their widespread 

availability in pharmacies. Consequently, this investigation concentrated on several brands of antacid medications, which 

function as weak bases that neutralize excess stomach acidity, thereby elevating the pH. The quantity of acid neutralized by each 

antacid was determined through back titration. The acid-neutralizing capacities of the brands were ranked as follows: A > B > E > 

D > C. The pH of the acid was measured after being heated to a temperature of 37°C, followed by the addition of the antacid, with 

a subsequent observation period of five minutes post-addition. The results regarding the impact of the antacids on acid pH were 

recorded as 6.95 for sample A, 6.74 for sample B, 4.58 for brand C, 1.76 for sample E, and 1.73 for sample D. An analysis of the 

findings indicates that sample A exhibits the highest neutralizing capacity (NC), whereas sample C demonstrates a significantly 

lower value of neutralizing capacity (NC). 
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1. Introduction 

The stomach plays a vital role in the digestive process as it 

receives, stores, and digests food that comes from the 

esophagus. It is influenced by various factors that contribute 

to what is commonly referred to as gastric digestion. Within 

the stomach, there are specialized glands located in the mu-

cous membrane. These glands are responsible for producing 

gastric juice, which is essential for the digestive process and is 

responsible for stimulating the digestive process through the 

release of various hormones and chemicals. The composition 

of the stomach juice includes water, enzymes, and hydro-

chloric acid. This acid is produced by the acid cells located in 

the gastric glands, which are found in the base glands of the 

stomach, which secretes large amounts of hydrochloric acid. 

Its concentration in gastric juice is about 0.1% (PH = 2). The 

acid concentration in eosinophils is much higher and ranges 

from 0.4 to 0.5 (PH =1) [1]. Moreover, this acid plays a major 

role in the digestion of proteins by activating digestive en-

zymes that work together to break down the long chains of 

amino acids in proteins. The acidic nature of the stomach also 

converts inactive forms of digestive enzymes into active 

forms such as pepsinogen which converts to pepsin, and also 

acts as a stomach cleanser by killing bacterial pathogens. 
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resulting in symptomatic relief of pain. Antacids also increase 

the esophageal sphincter lower tone so reduce the reflux of 

gastric acid or content to the esophagus and also acts as a 

disinfection of the stomach by killing bacterial pathogens [2]. 

However, acidity which may result from indigestion or 

uncontrolled increase in the intensity of hydrochloric acid 

within the stomach, leads to sensory symptoms of stomach 

incineration resulting from acid reflux and may contribute to 

the formation of stomach inflammation and ulceration [3, 4]. 

Burning sensation in the stomach is a common symptom of 

various health issues, including gastroesophageal reflux dis-

ease. Occasional stomach acidity can last from a few minutes 

to hours and is typically managed at home using 

over-the-counter antacids. Moreover, persistent or recurrent 

stomach burning may indicate an underlying health problem 

that requires medical attention. Stomach burning often 

worsens after meals, especially when the individual lies down 

immediately after eating. Symptoms of heartburn can include: 

a hot or sour taste in the mouth, a burning sensation in the 

throat resulting in difficulty swallowing, warmth or heat in the 

center of the chest, and pressure or pain behind the breastbone 

[5]. For limiting the production of gastric acid using Proton 

Pump Inhibitors (PPIs), which inhibit acid-producing cells, 

and H2 receptor antagonists, which block excess acid pro-

duction in the stomach, along with promoting the reformation 

of the gastric mucosal lining are the primary methods for 

treating peptic ulcers. This has led to the introduction of var-

ious medications over time, providing more advanced options 

for treating peptic ulcers and stomach acidity. Therefore, it is 

recommended to treat and relieve stomach acidity pain using 

antacids to control hyperacidity, neutralize excess acid, and 

stop the painful burning sensation in the stomach. Antacids 

are considered one of the oldest and most effective treatments 

for indigestion and other problems associated with stomach 

acid [4, 6]. Antacids work by neutralizing the hydrochloric 

acid (HCL) released from stomach cells and thus increasing 

the pH in the stomach. All antacids contain bases with a pH 

higher than (7) and thus work to change the stomach content 

to pH (4) or higher, and when the pH in the stomach rises to a 

pH greater than (3), the excess protease acid (HCL) of pepsin 

is neutralized, and thus the antacid works through several 

mechanisms that include direct neutralization of the acid and 

an increase in the pH or inhibiting the secretion of antacids 

that irritate stomach ulcers, and help relieve any pain associ-

ated with such ulcers [5]. Many brands of antacids are avail-

able under different brand names such as Rennie, Famotin, 

Malook, and others. They are found in various forms such as 

tablets, powders, and liquids as suspensions. While antacids 

as a whole are supposed to actively contribute to the antacid 

action, the active ingredient plays the main role of neutrali-

zation. The most common active ingredients come in the form 

of carbonates, bicarbonates and hydroxides, for example the 

majority of companies use sodium bicarbonate (NaHCO3), 

magnesium hydroxide (Mg(OH)2), aluminum hydroxide 

(Al(OH)3) or calcium carbonate. (CaCO3) as the base that 

neutralizes with stomach acid inside the digestive system to 

form salt, carbon dioxide gas, and water [4, 6]. And recently, 

foaming formulations containing alginate (alginic acid) have 

been marketed under various trade names. Including (Gavis-

con), which works through a unique mechanism that differs 

from that used in traditional antacids. Formulations consisting 

of a gelatinous layer of alginate contain the form of sodium or 

potassium bicarbonate [7]. In the presence of stomach acid, 

the bicarbonate is converted to carbon dioxide, which is 

trapped within a precipitate. It is gelatinous and turns it into a 

foam that floats on the surface of the stomach contents. The 

strength of the alginate collar depends on several factors in-

cluding the amount of carbon dioxide generated and trapped 

in the collar, the molecular properties of the alginate, and the 

presence of aluminum or calcium in the antacid components 

of the formulation [8]. The effectiveness of antacids depends 

on their ability to neutralize acid, which differ from each other 

according to their chemical structures, and the therapeutic 

effectiveness and harmful effects depend on the combination 

of common ions with the base, which are aluminum, magne-

sium, sodium, and calcium [9]. On the other hand, antacids 

can affect the absorption of other medications. Sometimes a 

person can solve this by taking antacids at a different time 

than other medications [10]. Regarding the study of antacids, 

many studies were conducted on different samples of antacids 

in order to determine their effectiveness and evaluate their 

ability to neutralize acid, including the Libyan study con-

ducted by Adel Ahmed and others [11] in which the back 

titration method was used to estimate the percentage of the 

active substance in the studied samples. The results showed 

that the percentage of the active ingredient in the first sample 

(Rennie) was higher than the percentage of the active ingre-

dient in the second sample (Maloox), which was 89.26% and 

31.15%, respectively [11]. Also, study was conducted in 

Nigeria by Ahmed Muhammad and others for some different 

types of antacid tablets, where the acid neutralization capacity 

(ANC) of the samples was expressed in terms of the number 

of milliequivalents of acid (MEq) reacting with the base pre-

sent in the antacid tablet [12]. The results of this analysis 

showed that all samples were effective against acid, but at 

different levels or degrees. Gelusil Danacid was the most 

active antacid and gave the highest value of milliequivalents 

of acid (40.5 MEq), while Cimetidine was the least active 

antacid among the samples studied. The lowest value of mil-

liequivalents of acid (32.0 Meq), meaning the least ability to 

neutralize the acid [12]. In the year (2015), a study was also 

conducted in Nigeria by Abbagana Mohammad and others for 

different samples of antacid tablets, in which back titration 

was used to evaluate the acid neutralization ability. According 

to the results obtained, it was found that the Gaviscon tablet 

had the highest neutralization ability of 82.6%, while Ren-

nietidne showed the lowest neutralization value of 36.6% [13]. 

Another study was conducted in Morocco by Muhammad 

Yaqut and others [14] to evaluate the acid-neutralizing ability 

of antacid drugs and other properties. The results showed that 
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samples containing in their composition aluminum hydrox-

ide/magnesium hydroxide have a superior ability to neutralize 

acids, higher than other samples, and the oral suspensions 

showed Better results compared to other pharmaceutical 

forms [14]. In the Iraqi study, researchers conducted an ex-

periment on various types of antacids using the back titration 

method to estimate their acid-neutralizing capacity. The aim 

was to determine the potency of these antacids by measuring 

their ability to neutralize excess stomach acid, which is crucial 

for providing symptomatic relief from indigestion and 

heartburn [12]. As a result,  the Rennie chewable tablet had 

the highest ability to neutralize acid, while the suspensions 

showed the lowest ability to neutralize acid. This study aimed 

to compare different antacid formulations available in phar-

macies and identify which ones are most effective in neu-

tralizing stomach acidity and altering pH levels. 

2. Materials 

Hydrochloric acid (HCl 0.1 M), Sodium hydroxide (NaOH 

0.1 M), phenolnaphthalene indicator (ph.ph), distilled water. 

Sensitive balance, 250 ml conical flasks, 10ml and 5ml pipette, 

25 ml burette, PH meter made by (CG 818), Water bath, 

Stirrer motor (JENWay 1002) and Pestle and mortar. 

3. Experimental 

3.1. Sample Collection 

Five different types of antacid drugs were collected in 

Al-Khums city. The following Table 1 shows the name of the 

samples and the active ingredient in their composition. 

Table 1. The number of samples and the active ingredient for each sample. 

Sample number The active ingredient (active substance) of the sample 

Brand A Calcium carbonate CaCO3, magnesium carbonate MgCO3 

Brand B Sodium alginate, magnesium bicarbonate MgHCO3 

Brand C Magnesium hydroxide Mg(OH)2 – Aluminum hydroxide Al(OH)3 

Brand D 1,3-thiazole, a sulfonamide and a member of guanidine 

Brand E L-Methoxy 2-[(5)-(4-methoxy3,5-dimethylpyridin-2-yl)methyl]sulfinyl]1-benzimidazole 

 

3.2. Sample Preparation 

Solid samples were prepared by taking a sample from each 

antacid tablet and crushing it separately using a mortar and 

pestle. 0.5 g of the crushed tablet was weighed and transferred 

to a conical flask. 

3.3. Measurement of the Acid Neutralization 

Capacity of Antacid Samples by Volumetric 

Titrations (Neutralization Titrations) by the 

Back Titration Method 

The prepared sample was dissolving in 25 ml of 0.1 M 

hydrochloric acid (HCl) and placed in titration flask. The 

contents of the flask were shaken using a magnetic stirrer to 

help dissolve the sample, and the solution was heated for three 

minutes, then was cooled to room temperature. 2-3 drops of 

ph. ph indicator were added to the sample solution. Then the 

sample was titrated with 0.1N NaOH. For the liquid sample, 

an amount of 0.5 grams was weighed and performed as in the 

case of solid samples [14, 15]. 

3.4. Measuring the Effect of Some Samples of 

Antacids on the pH of the Acid (HCl) Using 

pH Meter 

The pH of the acid (HCl) was measured after adding the 

antacid according to the following 25 ml of hydrochloric acid 

(HCl) was measured using a pipette and placed in a 100 ml 

beaker and the pH of the acid was measured using a pH meter, 

then acid solution was heated using a water bath. A whole 

tablet powder of the sample was added to the hot acid solution 

(37°C). After 5 minutes, pH electrode was placed in the 

sample solution and the device reading was recorded. The 

previous steps were repeated with the rest of the samples (in 

the case of the liquid sample, a dose of 5 ml was taken from 

the sample and performed as in the case of solid samples) [16]. 

3.5. Calculating the Results of the Acid 

Neutralization Capacity of Samples Using 

the Back Titration Method 

When an antacid is dissolved in an excess amount of acid 

(HCl), part of the added acid is neutralized by the base present 
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in the antacid, and when titrated with a base such as (NaOH), 

the remaining acid (excess acid) is neutralized, and at the 

equivalence point the number of moles of (NaOH) is equal. 

Additive is the number of moles of hydrochloric acid re-

maining after reacting with the base in the antacid. 

The following is a table showing the consumed volumes of 

(NaOH) required to calibrate each sample, noting that the 

consumed volume of (NaOH) recorded in the table is the 

average after 3 readings for each sample. 

Table 2. The consumed volume of (NaOH). 

Sample number Volume of acid used (HCl) ml Consumed volume of (NaOH) ml 

Brand A 25 0.7 

Brand B 25 12.8 

Brand C 25 15.3 

Brand D 25 16.3 

Brand E 25 15 

 

Calibration results are calculated by following the follow-

ing steps: 

Number of moles of acid = molarity (M) x volume in liters (V) 

= 0.1 x 25 x 10-3= 0.0025 mol 

Calculate the number of moles of acid neutralized by the 

base (NaOH) using the following law: 

Number of moles of acid neutralized by (NaOH) = molar 

concentration (NaOH) x titrated volume in liters 

Substituting in the law for sample (A) we find that: 

0.1 x 0.7 x 10-3 = 0.00007 mol 

Calculate the number of moles of acid reacting with the 

antacid using the following law: 

Number of moles of acid reacting with the antacid = 

number of moles of acid – number of moles of acid neutral-

ized by (NaOH) 

0.0025 – 0.00007 = 0.00243 mol 

Calculate the percentage of acid that was neutralized by the 

antacid using the following rule: 

Percentage of neutralization = 
𝑇𝑕𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝑎𝑐𝑖𝑑 𝑟𝑒𝑎𝑐𝑡𝑖𝑛𝑔 𝑤𝑖𝑡𝑕 𝑡𝑕𝑒 𝑎𝑛𝑡𝑖𝑎𝑐𝑖𝑑𝑐𝑥𝑀𝑜𝑙𝑒𝑐𝑢𝑙𝑎𝑟 𝑤𝑒𝑖𝑔𝑕𝑡 𝑜𝑓 𝑡𝑕𝑒 𝑠𝑎𝑚𝑝𝑙𝑒 

𝑊𝑒𝑖𝑔𝑕𝑡 𝑜𝑓 𝑡𝑕𝑒 𝑠𝑎𝑚𝑝𝑙𝑒
𝑥 100  

The weight of each sample was (0.5 grams). 

The percentage of neutralization for sample (A) = 
0.00243𝑥184.08 

0.5
𝑥 100= 89.46% 

In the same way, the percentage of neutralization was found in all antacid samples, as shown in the following Table 3: 

Table 3. The results of the percentage of acid neutralization for the studied samples. 

Sample Percentage of acid neutralization % 

Brand A 89.46 

Brand B 77.30 

Brand C 26.33 

Brand D 58.61 

Brand E 69.08 

http://www.sciencepg.com/journal/ijpc


International Journal of Pharmacy and Chemistry http://www.sciencepg.com/journal/ijpc 

 

123 

From these data shown in Table 3, a graph was drawn that shows the percentage of neutralization for each sample as shown: 

 
Figure 1. The percentage of acid neutralization for the studied samples. 

3.6. The Effect of Antacid Samples on the pH of Acid (HCl) During a Time Period of 5 Minutes 

The pH of the acid was measured after heating it to a temperature of 37°C, adding the antacid, and passing a time period of 5 

minutes after the addition. The results of the readings were as shown in the table below, noting that the pH of the acid (HCl) 

before the addition was (1.57). 

 
Figure 2. The effect of samples on the pH of the acid (HCL). 

Table 4. The effect of antacid samples on the pH of acid (HCl). 

Sample pH (HCl) in a time period of 5 minutes 

Brand A 6.95 

Brand B 6.74 

Sample pH (HCl) in a time period of 5 minutes 

Brand C 4.58 

Brand D 1.73 

Brand E 1.76 
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4. Discussion 

The results of volumetric titrations conducted on antacid 

samples, in which the reverse (indirect) titration method was 

used instead of direct titration in order to avoid the problem of 

dissolution of some samples that contain poorly soluble sub-

stances such as carbonates, showed that all samples were 

effective against the acid, but to degrees or different levels, as 

recorded in Table 4. Sample (A) consumed the smallest 

amount of the titrated volume (NaOH), and this indicates that 

sample neutralized a large amount of the acid, leaving only a 

small portion to react with the titrated base (NaOH), and this 

is contrary to what was shown. Sample (D) neutralized a 

smaller portion of the acid present in the beaker and thus 

consumed a large amount of the base (NaOH) for the titration. 

As for sample (E), it showed a result similar to sample (C), 

and the titration result for sample (E) was similar to a previous 

study conducted in Nigeria [12, 16]. The neutralization ca-

pacity of antibiotics varies from one light to another, de-

pending on the clear composition and its active ingredient. 

Through Table 3 and Figure 1, it was noted that sample (A) 

may have the highest acid neutralization capacity of (89.46%) 

as it contains calcium and magnesium carbonate. As an active 

ingredient in its composition, sample (C) has a lower acid 

neutralization capacity of (26.33%), and these results are 

directly from the forensic study that was previously tested [11, 

15]. As for sample (B), it showed a high neutralization ca-

pacity of (77.30%) as it contains bicarbonate and alginates 

that work to form a gelatinous layer within a few seconds. 

Therefore, these formulations consisting of alginates can 

provide long-term relief compared to traditional antacids. 

Because the collar can be kept in the stomach for hours [8]. 

The effect of the samples on the pH of the acid (HCl) 

showed that sample (A) had the highest effect because after a 

period of 5 minutes, the average pH of the hydrochloric acid 

was (6.95), which was close to the neutralization degree (7), 

due to the high concentration of the carbonate component. 

Calcium, which makes it have a rapid effect. Sample (B) also 

showed a significant effect on the pH of the acid (6.7) fol-

lowed by sample (C), which gave an effect with an average 

pH (4.58). While, sample (D) and sample (E) had a weak 

effect on the pH of the acid, with an average of (1.73) and 

(1.76), respectively. The reason may be due to its chemical 

composition and active ingredient, or it requires a longer time 

than the specified time period to have an effect on the pH for 

acid. 

5. Recommendations 

1) It is recommended to conduct further studies on other 

types of antacids to estimate their effectiveness and 

ability to neutralize acid and to study their physical and 

chemical properties. 

2) Antacids with a higher percentage of acid neutralization 

should be used to obtain faster relief from indigestion 

symptoms and other problems related to high stomach 

acidity and acid reflux. 

3) When taking antacids, it is preferable not to take them 

with other medications so as not to cause side interac-

tions that affect the extent to which the medication is 

well absorbed. 

4) We recommend conducting comparative analyzes be-

tween local medicines and medicines from neighboring 

countries in order to estimate the extent of effectiveness 

and the percentage of the active substance they contain. 

Abbreviations 

M Molarity 

ANC Acid Neutralizing Capacity 

Mqe Milliequivalents of Acid 

ph.ph Phenonphathalin Indecator 

NaOH Soduim Hydroxid 

HCl Hydrochloride Acid 
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