
a solution is prepared using 0.125 g of
glucose
a solution is prepared using 0.125 g of glucose, a common experimental setup in chemistry and
biochemistry laboratories. This article explores the preparation, concentration calculation, and
practical applications of such a glucose solution. Glucose, a simple sugar with the molecular formula
C6H12O6, is widely used in various scientific experiments, medical formulations, and industrial
processes. Understanding how to accurately prepare and analyze a glucose solution is essential for
researchers and professionals in fields ranging from pharmaceutical development to food science.
This discussion includes detailed methods for calculating molarity, understanding solution properties,
and the significance of glucose concentration in analytical procedures. The content is tailored to
provide comprehensive knowledge about the preparation and implications of using 0.125 grams of
glucose in solution form.
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Understanding Glucose and Its Properties
Glucose is a monosaccharide, commonly known as blood sugar, and serves as a primary energy
source for living organisms. It has a molecular weight of approximately 180.16 g/mol, which is crucial
for calculating solution concentrations. As a reducing sugar, glucose participates in various
biochemical reactions, making it a significant compound in both biological and chemical contexts.
Glucose is highly soluble in water, allowing for the easy preparation of aqueous solutions with precise
concentrations. Its chemical stability and biological relevance make it a standard substance in
laboratory experiments and clinical diagnostics.

Chemical Structure and Molecular Weight
The molecular structure of glucose consists of six carbon atoms, twelve hydrogen atoms, and six
oxygen atoms arranged in a specific configuration. This molecular arrangement influences its physical
and chemical properties, including solubility and reactivity. The molecular weight of 180.16 g/mol is a
key parameter used in stoichiometric calculations to determine the number of moles present in a
given mass of glucose.



Solubility and Physical Characteristics
Glucose is highly soluble in water, with solubility exceeding 120 g per 100 mL at room temperature.
This property facilitates the preparation of aqueous solutions for experimental and practical use.
Glucose solutions are typically clear and colorless, with a slightly sweet taste, corresponding to its
natural presence in various food sources. The solubility also enables glucose to be used in intravenous
fluids and nutritional supplements.

Preparation of a Glucose Solution Using 0.125 g of
Glucose
Preparing a glucose solution using 0.125 g of glucose involves precise measurement and proper
dissolution techniques to ensure accuracy and homogeneity. The procedure starts with weighing the
exact amount of glucose using an analytical balance. This mass is then dissolved in a specified
volume of distilled or deionized water to create a solution with a known concentration. Accurate
volume measurement is crucial, typically achieved using volumetric flasks to minimize errors. The
resulting solution can be used in various laboratory analyses or as a standard solution for calibration
purposes.

Materials and Equipment Required

Analytical balance for precise weighing

Volumetric flask or graduated cylinder for volume measurement

Distilled or deionized water as the solvent

Stirring rod or magnetic stirrer for dissolution

Clean container for mixing

Step-by-Step Preparation Method
The preparation process begins by taring the container on the analytical balance and adding exactly
0.125 g of glucose. Next, a small amount of distilled water is added to dissolve the glucose
completely, using stirring to facilitate dissolution. Once the glucose is fully dissolved, additional
distilled water is added up to the desired final volume, such as 100 mL or 250 mL, depending on the
required concentration. The solution is then mixed thoroughly to ensure uniform distribution of
glucose molecules throughout the solvent.



Calculating the Concentration of the Glucose Solution
Determining the concentration of a glucose solution prepared with 0.125 g of glucose is essential for
experimental accuracy and application relevance. Concentration can be expressed in several units,
including molarity (moles per liter), mass percent, and molality. The most common measure in
analytical chemistry is molarity, which relates the amount of glucose to the volume of solution.
Calculations involve converting the mass of glucose to moles using its molecular weight and then
dividing by the solution volume. Accurate concentration values enable reproducibility and
comparability of results across different experiments.

Molarity Calculation
Molarity (M) is calculated by dividing the number of moles of glucose by the volume of the solution in
liters. First, the moles of glucose are determined using the formula:

Moles of glucose = mass of glucose (g) / molecular weight (g/mol)1.

Moles of glucose = 0.125 g / 180.16 g/mol ≈ 0.000694 moles2.

Then, if the final volume of the solution is, for example, 100 mL (0.1 L), the molarity is:

Molarity = 0.000694 moles / 0.1 L = 0.00694 M

Other Concentration Units
Besides molarity, glucose concentration can be expressed as mass percent, which is the ratio of
glucose mass to total solution mass multiplied by 100. Molality, which is moles of solute per kilogram
of solvent, is less commonly used for aqueous glucose solutions but is important in specific scientific
contexts. Understanding these units allows for flexible interpretation and application of glucose
solution data.

Applications of Glucose Solutions in Scientific and
Medical Fields
Glucose solutions prepared at precise concentrations, such as those using 0.125 g of glucose, play
critical roles in numerous scientific and medical applications. In biochemistry, glucose solutions serve
as substrates in enzyme assays and metabolic studies. Clinically, glucose solutions are used in
intravenous fluids to provide energy and maintain blood sugar levels in patients. In food science,
glucose solutions function as sweeteners or fermentation substrates. The accurate preparation and
concentration of glucose solutions underpin the reliability and efficacy of these applications.

Use in Biochemical Research
Glucose solutions are fundamental in studying cellular metabolism, enzyme kinetics, and biochemical



pathways. Researchers use standardized glucose concentrations to investigate the effects of glucose
on cellular behavior, enzyme activity, and energy production. The precision in preparing these
solutions ensures reproducibility and validity of experimental results.

Medical and Clinical Importance
In medical settings, glucose solutions are administered intravenously to patients requiring energy
supplementation or to correct hypoglycemia. The concentration of glucose in these solutions must be
accurately controlled to avoid complications such as hyperglycemia or osmotic imbalances.
Additionally, glucose solutions are used in diagnostic tests, including glucose tolerance tests, to
assess metabolic function.

Industrial and Food Industry Applications
The food industry utilizes glucose solutions in manufacturing processes such as fermentation, baking,
and sweetening. Precise glucose concentrations enhance product consistency and quality. In
biotechnology, glucose solutions serve as feedstock for microbial cultures used in producing biofuels,
pharmaceuticals, and other bioproducts.

Factors Affecting the Accuracy of Glucose Solution
Preparation
Several factors can influence the accuracy and reliability of glucose solutions prepared from 0.125 g
of glucose. These include measurement errors, impurities in reagents, temperature variations, and
equipment calibration. Controlling these variables is essential to ensure that the prepared solution
meets the desired specifications for concentration and purity.

Measurement Precision
Using an analytical balance with proper calibration is critical for accurately weighing 0.125 g of
glucose. Small errors in mass measurement can lead to significant deviations in concentration,
especially in solutions of low molarity. Similarly, volumetric measurements must be performed using
calibrated glassware to maintain precision in solution volume.

Purity of Glucose and Solvent
The purity of the glucose sample affects the final concentration and behavior of the solution.
Impurities or moisture content can alter the effective mass of glucose. Using distilled or deionized
water minimizes contamination and ensures solvent consistency. Proper storage and handling of
reagents prevent degradation and maintain solution quality.



Temperature and Environmental Conditions
Temperature influences the solubility and volume of the solution due to thermal expansion. Preparing
and storing the glucose solution at controlled temperatures help maintain concentration stability.
Environmental factors such as humidity can affect the weighing process and should be controlled
during preparation.

Use calibrated analytical balances and volumetric equipment

Ensure reagent purity and proper storage conditions

Maintain consistent temperature during preparation and storage

Apply proper dissolution techniques to achieve complete solubility

Frequently Asked Questions

What is the molar mass of glucose used in the solution
preparation?
The molar mass of glucose (C6H12O6) is approximately 180.16 g/mol.

How many moles of glucose are present in 0.125 g of glucose?
Number of moles = mass / molar mass = 0.125 g / 180.16 g/mol ≈ 0.000694 moles.

How do you prepare a glucose solution using 0.125 g of
glucose?
Dissolve 0.125 g of glucose in a known volume of solvent (usually water) to achieve the desired
concentration.

What is the concentration in mol/L if 0.125 g of glucose is
dissolved in 100 mL of solution?
Moles of glucose = 0.000694 mol; Volume = 0.1 L; Concentration = moles/volume = 0.000694/0.1 =
0.00694 M.

How does the glucose concentration affect the osmotic
pressure of the solution?
Osmotic pressure increases with glucose concentration because more solute particles generate higher
pressure.



What is the significance of knowing the exact mass of glucose
in solution preparation?
Knowing the exact mass allows for precise calculation of molarity and ensures accurate experimental
results.

Can the prepared glucose solution be used for enzymatic
reactions?
Yes, accurately prepared glucose solutions are commonly used as substrates in enzymatic assays.

How do impurities in glucose affect the preparation of the
solution?
Impurities can alter the effective concentration and reactivity, leading to inaccurate results.

Is temperature important when preparing a glucose solution?
Yes, temperature can affect solubility and reaction rates, so solutions are often prepared and stored
at controlled temperatures.

Additional Resources
1. Quantitative Analysis in Chemistry: Principles and Techniques
This book offers a comprehensive overview of quantitative analytical methods used in chemistry,
including gravimetric and volumetric analysis. It provides detailed explanations of preparing solutions
with precise concentrations, such as glucose solutions. Ideal for students and professionals, it bridges
theoretical concepts with practical laboratory techniques.

2. Biochemistry: The Molecular Basis of Life
Focusing on the chemistry of biological molecules, this textbook explores the structure and function of
carbohydrates like glucose. It explains how to prepare and analyze glucose solutions in biochemical
experiments. Readers gain insight into the molecular interactions and metabolic pathways involving
glucose.

3. Introduction to Solutions and Their Properties
This introductory text covers the fundamental principles of solutions, including concentration units,
solubility, and colligative properties. It guides readers through the process of preparing solutions from
solid compounds such as glucose. The book is suitable for students beginning their study of physical
chemistry.

4. Analytical Chemistry: A Modern Approach to Analytical Science
Detailing various analytical techniques, this book emphasizes accuracy and precision in preparing
chemical solutions. It includes practical examples like dissolving specific masses of substances to
create standard solutions. The text is valuable for laboratory scientists aiming to improve solution
preparation skills.



5. Fundamentals of Chemistry for Health Sciences
Designed for health science students, this book explains the preparation of chemical solutions
relevant to medical and biological applications. It covers the calculation and measurement of glucose
concentrations in solution, linking chemistry principles to health contexts. The content supports
understanding of solution preparation in clinical settings.

6. Physical Chemistry: Concepts and Applications
This book explores the physical principles underlying chemical processes, including solution
chemistry. It discusses molarity, molality, and the preparation of solutions with exact solute masses
like glucose. Readers benefit from problem-solving approaches and real-world examples related to
solution preparation.

7. Laboratory Manual for General Chemistry
A practical guide for chemistry labs, this manual includes step-by-step instructions for preparing
solutions from solid reagents. It features exercises involving glucose and other common substances to
teach proper weighing, dissolving, and dilution techniques. The manual emphasizes safety and
accuracy in the laboratory.

8. Carbohydrate Chemistry and Biochemistry
This specialized text delves into the chemistry of carbohydrates, focusing on glucose and its
derivatives. It covers methods for preparing carbohydrate solutions for research and industrial
purposes. The book also discusses the analytical techniques used to verify solution concentrations.

9. Principles of Solution Chemistry
Covering the foundational theories of solution chemistry, this book explains how to calculate and
prepare solutions with precise amounts of solute. It includes examples involving glucose to illustrate
concentration calculations and solution preparation steps. The text is suitable for students and
researchers seeking a deeper understanding of solution behavior.
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