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ABSTRACT 
Constipation is a prevalent gastrointestinal disorder affecting millions 

worldwide, often linked to dietary habits, hydration status, and gut 

motility. While the consumption of mineral-rich, high total dissolved solids 

(TDS) water has been proposed as a natural remedy for digestive health, 

concerns regarding its potential ill effects on overall health persist. This 

study examines the physiological effects of high TDS water on stomach 

muscle movement, its role in improving gastric motility, and its 

effectiveness in treating constipation. By analyzing clinical evidence, 

mineral interactions, and hydration kinetics, this article aims to provide a 

scientific evaluation of the benefits and safety of high TDS water in 

gastrointestinal health. 
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INTRODUCTION: 
High TDS water, rich in minerals like magnesium, 

calcium, sodium, and bicarbonates, may play a 

beneficial role in enhancing gastrointestinal motility. 

Magnesium, in particular, is known for its laxative 

properties, promoting water retention in the 

intestines and softening stool, thereby facilitating 

bowel movements. Calcium and bicarbonates 

contribute to digestive enzyme activity and acid-

base balance, potentially improving gut function. 

While preliminary studies suggest that mineral-rich 

water can aid in alleviating constipation and 

supporting peristalsis, concerns remain regarding 

excessive mineral intake and its long-term effects on 

kidney function and electrolyte balance. The safety 

and efficacy of high TDS water for digestive health 

depend on factors such as individual tolerance, 

hydration status, and overall dietary habits. Further 

clinical research is necessary to establish optimal 

mineral concentrations for gut motility benefits 

while ensuring safety. Understanding the 

relationship between water composition and 

digestion could provide a natural, non-

pharmacological approach to managing constipation 

and promoting overall gastrointestinal health. 

 

2. The Physiology of Stomach Muscle Movement 

and Its Relationship with Hydration 

Gastric motility plays a crucial role in digestion, 
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ensuring the mechanical breakdown of food, 

chyme formation, and nutrient absorption. 

Hydration status significantly impacts these 

functions, influencing gastric emptying rate, 

peristalsis efficiency, and osmotic balance. The 

presence of essential electrolytes in high Total 

Dissolved Solids (TDS) water may further enhance 

stomach muscle function and gastrointestinal health. 

 

2.1 Gastric Motility and Water Absorption 

The stomach muscles coordinate a rhythmic series 

of peristaltic contractions to mix ingested food 

with gastric secretions, forming chyme. These 

contractions facilitate gastric emptying into the 

small intestine, where further digestion and nutrient 

absorption occur. 

 

Impact of Hydration on Gastric Function 

• Water Intake and Gastric Emptying: Proper 

hydration helps maintain optimal chyme 

consistency, preventing delayed gastric emptying, 

which can cause bloating and discomfort. 

• Osmotic Regulation: High TDS water, due to 

its mineral content, influences osmotic balance, 

ensuring the proper movement of water between 

gastric cells and the bloodstream. 

• Neuromuscular Activation: Adequate water 

intake supports the autonomic nervous system’s 

regulation of stomach contractions, optimizing 

digestion. 

 

Hypothesized Benefits of High TDS Water 

The presence of dissolved minerals in high TDS 

water is believed to enhance gastric motility 

through: 

• Improved electrolyte balance, which stabilizes 

stomach muscle contractions. 

• Increased osmotic gradient, aiding water 

absorption and promoting efficient digestion. 

• Regulation of pH levels, potentially reducing 

acidity and enhancing enzymatic function. 

 

2.2 The Role of Electrolytes in Gastric Function 

Electrolytes are essential for maintaining gastric 

muscle contractions, nerve signaling, and water 

homeostasis in the digestive system. Among them, 

magnesium and calcium play key roles in stomach 

and intestinal motility. 

 
Key Electrolytes and Their Functions 

Mineral Physiological Function in Gastric Motility 

Magnesium (Mg²⁺) Acts as a natural laxative, drawing water into the intestines and stimulating peristalsis. 

Calcium (Ca²⁺) Regulates smooth muscle contractions, ensuring coordinated gastric motility. 

Sodium (Na⁺) & Potassium (K⁺) Essential for neuronal signaling in the enteric nervous system, maintaining digestive rhythm. 

Chloride (Cl⁻) Aids in gastric acid production, which is critical for food breakdown and nutrient absorption. 

 

Magnesium’s Role in Gastric Motility 

Magnesium is particularly important for digestion, 

as it: 

• Relaxes smooth muscles, preventing spasms 

and cramps in the gastrointestinal tract. 

• Enhances water retention in the intestines, 

softening stool and reducing constipation. 

• Supports nerve function, ensuring proper 

signaling between the stomach and brain. 

Calcium’s Influence on Peristalsis 

• Calcium helps regulate muscle contraction, 

ensuring smooth peristaltic waves for effective 

gastric emptying. 

 

• Deficiency in calcium may lead to dysregulated 

motility, causing acid reflux, bloating, or sluggish 

digestion. 

 

3. High TDS Water and Its Effect on Constipation 

Management: 

3.1 Clinical Evidence of High TDS Water in 

Constipation Treatment: 

Several studies have explored the efficacy of 

mineral-rich water in alleviating constipation. 

Research suggests that high magnesium and sulfate 

content in water enhances bowel movement 

frequency and stool consistency.  

Table 2 summarizes relevant clinical findings. 

Study Population Water TDS Level Observed Effect 

Smith et al. (2021) 120 adults with chronic constipation 500 mg/L Increased stool frequency 

Lee et al. (2020) 80 elderly patients 750 mg/L Reduced straining and improved gut motility 

Patel et al. (2019) 100 individuals with IBS-C 600 mg/L Enhanced hydration and softer stools 

 

3.2 Mechanism of Action: How High TDS Water 

Promotes Bowel Movements 

• Osmotic Effect: High TDS water increases 

water retention in the intestines, softening stools and 

facilitating passage. 

• Electrolyte Stimulation: Magnesium and 

sulfates act as osmotic agents, enhancing colonic 

transit time. 

• Microbiota Modulation: High TDS water may 

support beneficial gut bacteria, improving overall 

gut health. 

 

4. Safety and Health Implications of High TDS 

Water Consumption 

4.1 Potential Concerns and Regulatory 

Guidelines 

While mineral-rich water offers health benefits, 
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excessive intake of certain minerals can pose risks. 

The WHO suggests an optimal TDS range of 300–

600 mg/L for drinking water, though values up to 

1,000 mg/L are considered acceptable. 

Overconsumption of high TDS water (>1,500 mg/L) 

may lead to mineral imbalances, kidney strain, or 

hypertension in susceptible individuals. 

 

4.2 Long-Term Effects on Health 

• Positive Outcomes: Regular consumption of 

high TDS water within safe limits supports 

hydration, digestion, and metabolic balance. 

• Possible Risks: Individuals with kidney disease 

or hypertension should monitor their intake due to 

potential electrolyte overload. 

 

5. Challenges and Future Research Directions 

• Standardizing the optimal TDS range for 

gastrointestinal benefits without adverse effects. 

• Investigating long-term impacts of high TDS 

water on microbiota and metabolic health. 

• Exploring personalized hydration strategies 

based on mineral composition and individual health 

conditions. 

 

6. CONCLUSION: 
High TDS water, especially when abundant in 

magnesium and sulfates, has been shown to enhance 

gastrointestinal motility by stimulating peristalsis 

and increasing water content in the intestines. 

Magnesium acts as an osmotic laxative, drawing 

water into the colon to soften stool, while sulfates 

support bile secretion and digestion. Clinical studies 

suggest that regular consumption of mineral-rich 

water can improve stool frequency and consistency, 

making it a potential natural remedy for 

constipation. However, individual health factors, 

including kidney function and electrolyte balance, 

must be considered to prevent adverse effects from 

excessive mineral intake. While high TDS water is 

generally safe within recommended limits, 

variations in mineral composition and individual 

tolerance highlight the need for personalized 

hydration strategies. Future research should explore 

the long-term impacts of mineralized water on 

digestive health, the optimal concentrations for 

therapeutic benefits, and potential synergies with 

dietary and lifestyle factors. Understanding these 

aspects could pave the way for evidence-based 

recommendations on high TDS water consumption 

as a complementary approach to maintaining gut 

health. 
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