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ABSTRACT 

A comparative analysis of the proximate composition of three distinct samples (A, B, and C) was conducted to determine their nutritional profiles. The results revealed significant compositional differences, primarily in ash, carbohydrate, and moisture content. Sample A was characterized by a substantially higher ash (mineral) content (14.5%) and lower carbohydrate level (48.25%) compared to Samples B and C. In contrast, Samples B and C exhibited similar and higher carbohydrate concentrations (57.17% and 57.75%, respectively) alongside lower ash content (7.0% and 8.0%). Protein levels were moderate and comparable across all samples (ranging from 7.83% to 8.75%), while fat content was low (0.5-1.5%) and fiber was present only in trace amounts. Moisture content was highest in Sample A (28.0%). This analysis indicates that Samples B and C are nutritionally similar, predominantly composed of carbohydrates, whereas Sample A is distinguished by its higher mineral and moisture content and lower carbohydrate proportion.

Chapter one
 Introduction 

1.1 Background of the Study

Bread is a global dietary staple whose nutritional and qualitative character is determined by a triad of factors: flour type, additional ingredients, and baking conditions (Cauvain & Young, 2006). Proximate are used in the analysis of biological materials as a decomposition of human consumable good into its major constituents (Yusuf, 2021). The beginning of the nutritional analysis originates back in 1861 and since then it has been continously developed,modified and improved (Manuel et al., 2023). To decode this complexity, food science relies on proximate analysis�a systematic, century-old method that partitions food into six key components (Nielsen, 2010):

Moisture:The water content Dictating texture, microbial stability, and shelf-life.

Ash: The inorganic mineral residue,post-combustion indicative flour's extraction rate and fortification.

Crude Fat: The ether-soluble fraction contributing to flavor and calories.

Crude Protein: Primarily gluten in wheat breads, essential for dough structure.

Crude Fiber: An estimate of indigestible plant matter, though largely superseded by more precise dietary fiber methods.

Nitrogen-Free Extract (NFE): A calculated value representing available carbohydrates.

This analysis is the bedrock of several critical domains:

Nutritional Labeling: Mandatory for compliance with global standards like the Codex Alimentarius (1995).

Quality Control: Ensures consistency in moisture (for shelf-life), protein (for baking performance), and ash (for flour purity) (AACC International, 2010; Delcour & Hoseney, 2010; Boukid et al., 2022).

Product Development: Empirically validates "high-fiber" or "high-protein" claims for health-conscious consumers.

Public Health: Provides data for food composition tables used in dietary studies and clinical nutrition.
1.2 Statement of the Problem

Despite its ubiquity, the nutritional quality and compositional integrity of commercial bread are highly variable and non-transparent. This lack of standardization creates a cascade of interconnected problems:

1. The Nutritional Information Gap: Label values are often theoretical, not empirical. Discrepancies arising from baking loss or ingredient variability pose a significant public health risk for populations like diabetics or hypertensives who rely on precise data (Nielsen, 2010).

2. Proliferation of Unverified Marketing Claims: Claims like "whole grain" or "high-protein" are frequently not backed by analytical verification, leading to consumer confusion and a trust deficit (AACC International, 2010). A "whole wheat" bread may contain mostly refined flour, yielding lower fiber and ash than expected.

3. Economic Adulteration: The undeclared substitution of high-cost ingredients with cheaper alternatives is a persistent issue. This can include using cheaper fillers, inferior fats, or artificially inflating protein content with non-protein nitrogen compounds. Proximate analysis (e.g., protein and ash tests) serves as a first-line diagnostic tool for such fraud (Cauvain & Young, 2006).

4. Industrial Quality Control Issues: Variations in proximate composition signal poor manufacturing practices. Inconsistent moisture leads to staling and waste, while variable protein content results in unpredictable dough behavior and final product quality, damaging brand reputation (AACC International, 2010).

5. Lack of Localized Data: Many food composition tables are international or outdated. There is a critical need for localized, contemporary data that reflects the actual bread products available in specific markets for accurate dietary surveys and effective public health policies.

1.3 Justification of the Study

This research is critically justified by its multifaceted value to multiple stakeholders:

1. Empowerment of Consumer Choice and Protection: The study will validate marketing claims and provide accurate data, enabling informed choices for specific dietary needs (e.g., diabetes, celiac disease) and fostering transparency between consumers and producers.

2. Enhancement of Industrial Quality Control and Product Development: The findings provide an external benchmark for manufacturers to improve process control, ensure product consistency, reduce waste, and inform the formulation of new, innovative bread varieties.

3. Support for Regulatory Compliance and Enforcement: The empirical data generated can be used by government agencies to monitor compliance with labeling regulations, identify adulteration, and provide evidence for reviewing and strengthening food standards (e.g., Codex Alimentarius).

4. Contribution to Academic and Public Health Knowledge: The research updates outdated food composition tables with localized, accurate data, which is vital for dietitians, nutritional epidemiologists, and public health officials. It also serves as a practical application of official analytical methods and can identify gaps for future research.

5. Broader Economic and Public Health Impact: By linking composition to shelf-life, the study can help reduce food waste. Furthermore, accurate nutrient data is fundamental for designing effective food fortification programs to combat micronutrient deficiencies in populations.

1.4 Aim and Objectives of the Research

1.4.1 Aim

To determine and compare the proximate composition of selected commercially available bread varieties sold in Usmanu Danfodiyo University, Sokoto. 
1.4.2 Objectives of the Research 

To determine the Moisture Content, Ash Content, Fat Content, Fiber Content, Protein Content and Carbohydrate Content, of each sample using standardized laboratory methods.
CHAPTER TWO
 Literature Review
2.1 Literature Review
This chapter synthesizes existing scholarly work and established scientific principles relevant to the proximate analysis of bread. It reviews literature on the importance of bread as a food commodity, the principles and significance of proximate analysis, and previous studies that have investigated the composition of bakery products.
2.1.1 Bread as a Dietary Staple and Its Compositional Variability
Bread is a fundamental foodstuff, providing a significant portion of daily energy and nutrient intake for a large segment of the global population. It is primarily valued as a source of complex carbohydrates, providing sustained energy, but also contributes protein, vitamins (especially B-vitamins), minerals, and dietary fiber, particularly when made from whole grains (Cauvain & Young, 2006; Slavin, 2004).
The nutritional profile of bread is not static. Numerous studies have highlighted its variability, which is influenced by several key factors:
 Type of Flour: The extraction rate of flour is the most significant determinant of its nutritional value. Refined white flour (low extraction rate) has significantly lower levels of fiber, vitamins, and minerals compared to whole meal or whole wheat flour (high extraction rate), which contains the bran and germ. The ash content is a direct analytical measure of this, with whole meal flour having a higher ash content than refined flour(AACC International, 2010; Boukid et al., 2022).
 Recipe Formulation: The addition of ingredients beyond the basic four (flour, water, yeast, salt) drastically alters the proximate composition. Sugars and syrups increase carbohydrates, fats and oils increase crude fat content, while milk, eggs, or soy flour can significantly elevate the protein content (Cauvain, 2012).
 Fortification: Many countries mandate the fortification of wheat flour with essential micronutrients like iron, folic acid, and other B-vitamins. This practice, a public health strategy to combat nutrient deficiencies, directly impacts the ash content and overall nutritional density of the resulting bread (WHO, 2009).
2.1.2 The Principle and Importance of Proximate Analysis
Proximate analysis is a cornerstone of food chemistry, providing a systematic framework for quantifying the major macronutrient components in food materials. As outlined by Nielsen (2010), its value lies in its application for:
 Nutritional Labeling: Providing the core data required by law for food packages.
 Quality Control: Ensuring batch-to-batch consistency and adherence to product specifications.
 Economic and Legal purposes: Detecting adulteration and verifying the authenticity of ingredients.
 Research and Development: Formulating new products and studying the effects of processing.

The methods used are standardized by international bodies like AACC International and AOAC International, ensuring reproducibility and accuracy across different laboratories (AOAC International, 2016; International Association for Cereal Science and Technology, n.d.).
2.1.3 Review of Key Proximate Components in Bread
Moisture Content: Moisture is a critical quality parameter. Cauvain and Young (2006; Fontana & Campbell, 2021). The optimal moisture level is a balance between sensory quality and shelf-life. Emphasize that moisture content directly governs the textural properties, microbial stability, and staling rate of bread. A higher moisture content yields a softer crumb but also increases the risk of microbial spoilage, primarily mold. The optimal moisture level is a balance between sensory quality and shelf-life, typically ranging between 35% and 40% for most baked breads.
Ash Content: The ash content represents the total mineral matter. It is a definitive test for determining the flour extraction rate. AACC International Method 08-01.01 is the standard protocol. Studies, such as those comparing white and whole wheat bread, consistently show a strong positive correlation between ash content and levels of dietary fiber and minerals like magnesium and zinc (Gelinas et al., 2008; Boukid et al., 2022).
Crude Protein Content: The protein content in wheat flour, largely gluten, is paramount for its functional performance, directly responsible for water absorption, dough strength, and final loaf volume. The Kjeldahl method (AOAC 984.13) is the traditional standard for determining crude protein, calculating it from the total nitrogen content. Protein quality and quantity are directly responsible for water absorption, dough strength, and the final loaf volume and texture (Cauvain, 2012; Delcour & Hoseney, 2010). Research has shown significant variation in the protein content of commercial breads, influenced by both the base flour and protein-rich additives.
Crude Fat Content: The fat content in basic bread is low, but it can be substantial in enriched products like brioche, challah, or rolls. Fats play a crucial functional role as tenderizers and anti-staling agents (Pareyt et al., 2011). The type and amount of fat used are critical for nutritional labeling and product functionality.
Carbohydrates and Fiber: Carbohydrates, often calculated by difference, constitute the largest portion of bread's energy content. 
However, there is a growing scientific and consumer focus on the fiber fraction. While "crude fiber" is an outdated measure, modern methods for total dietary fiber (TDF - AOAC 991.43) are now considered essential for accurate nutritional profiling(McCleary, 2007). Epidemiological studies consistently link higher dietary fiber intake from whole grains to reduced risks of cardiovascular disease, type 2 diabetes, colorectal cancer and chronic diseases (Slavin, 2004; Fardet, 2010; Reynolds et al., 2020).
2.1.4 Gaps Identified in the Literature
While the principles of proximate analysis are well-established, a consistent gap identified in the literature is the lack of localized, contemporary, and empirical data on the composition of commercially available bread products. Many food composition tables rely on generic values or outdated information. Furthermore, several studies have pointed to discrepancies between labeled nutritional values and analytically determined values, highlighting a need for ongoing independent verification (Urban et al., 2011). 
CHAPTER THREE
 MATERIALS AND METHODS
Table 3.1.1Chemicals and Reagents
S/N   Reagent and Formula                Manufacturers.       % Purity 
 1     Sulfuric Acid (H₂SO₄)   
             United States          98
 2     Sodium Hydroxide (NaOH)
       United States          97
 3     Petroleum Ether ( C12H26)

        Germany             95
 4     Hexane(C6H14)

             United States          98
 5     Diethyl Ether (C2H5OC2H5)
              Germany             99
 6     Catalyst Mixtures (CuSO₄.5H2O)   
  Switzerland          102
 7     Boric Acid (H₃BO₃)


          China             100.5
 8     Hydrochloric Acid (HCl)                United States         38
 9     Acetone(CH3COCH3) 


   Germany            99
 10    Ethanol(C2H5OH)  


    China              99.9
 11    Desiccant (e.g Silica Gel)(SiO2.nH2O)
    Germany           99
 12    Distilled water(H2O)

Science Chemistry Lab (S C L)   99

Table 3.1.2 Equipment and Apparatus
S/N   Apparatus             Model               Manufacturers
 1     Analytical Balance
     Matter p162

  Pyrex, Germany
 2     Oven       
     Memmert UNE 400
    Germany
 3     Muffle Furnace         Size 2               Fallen lamp, England 
 4     Desiccator             Glass                  Pyrex, England 
 5     Kjeldahl Digestion

Glass

         Switzerland
 6     Distillation Unit

Gerhardt

    Switzerland
 7     Soxhlet Extraction Unit
Ex 10123

    Switzerland
 8     Fiber Analysis System                          Denmark
 9     Crucibles

      Ceramic

     Fallen lamp, England 
 10    Filter Papers            Whattman             United Kingdom 
 11    Glassware              Metal                 United States

3.2 METHODS 
3.2.1 Sample Collection 
The three different samples of bread was purchased from Usman Danfodiyo University, Sokoto permanent site at mini market. 
3.2.2 Sample Preparation 

Firstly is to grind the bread sample into a fine, uniform crumb using a grinder or blender,then homogenize it to ensure the ground sample is well-mixed to achieve uniformity and then start weighing it

3.2.3 Determination of Moisture Content
Procedure: Approximately 2g of each homogenized bread sample (W₁) was accurately weighed into a pre-dried and pre-weighed clean, dry petri dish (W₀). The sample was spread evenly and dried in a hot-air oven at 105°C until a constant weight was achieved (approximately overnight). The dish was then transferred to a desiccator, allowed to cool to room temperature, and re-weighed (W₂).
Calculation: 
Moisture content was calculated as follows:
Moisture (%) = (W₁ - W₂) × 100      ------------------------------------ (i)
             (W₁ - W₀)
Where:
W₀ = Weight of empty petri dish (g)
W₁ = Weight of petri dish + fresh sample (g)
W₂ = Weight of petri dish + dried sample (g)
3.2.4 Determination of Ash Content
Procedure: Approximately 2g of each bread sample was weighed (M₁) into a pre-weighed, clean porcelain crucible (M₀). The sample was first charred on a hot plate until smoking ceased and then transferred to a muffle furnace. The temperature was gradually increased to 550°C and maintained for 5-6 hours, or until the ash was white or greyish-white and free of carbon particles. The crucible was then transferred to a desiccator, cooled, and weighed immediately (M₂).
Calculation: 
Ash content was calculated as follows:
Ash (%) = (M₂ - M₀) × 100   -------------------------------------------------------- (ii)
           (M₁)
Where:
M₀ = Weight of empty crucible (g)
M₁ = Weight of fresh sample (g)
M₂ = Weight of crucible + ash (g)
3.2.5 Determination of Crude Protein Content
Procedure: The method involves three main steps:
1. Digestion: Approximately 0.5g of each bread sample was digested with concentrated sulfuric acid and a catalyst mixture (potassium sulfate) in a Kjeldahl flask until a clear, digestate was obtained.
2. Distillation: The digestate was diluted, made alkaline with sodium hydroxide, and distilled. The liberated ammonia was trapped in a boric acid solution.
3. Titration: The ammonium borate formed was titrated with a standardized hydrochloric acid (HCl) solution.
Calculation: 
The nitrogen content was calculated from the titration data. The crude protein content was then determined by multiplying the nitrogen content by a conversion factor of 5.7, which is specific to wheat-based products (2).
Nitrogen (%) = (Vs - Vb) × N × 14.007) × 100.   ------------------------------------- (iii)
                    (Ws)
Crude Protein (%) = Nitrogen (%) × 5.7
Where:
Vs = Volume of HCl used for sample (mL)
Vb = Volume of HCl used for blank (mL)
N = Normality of HCl solution
Ws = Weight of sample (g)
14.007 = atomic weight of nitrogen
3.2.6 Determination of Crude Fat Content
Procedure: Approximately 2g of each dried bread sample (from the moisture analysis) was placed in a specimen bottle (air tight container) and weight 15ml of N-hexane then pour into the bottle so that it will immerse the sample then well tight the container and leave it to overnight for extraction to occur accurately, then pour the solvent inside an extraction flask (Soxhlet apparatus) leave it for some minutes for the N-hexane to evaporate. The extraction flask containing the fat was dried in an oven at 105°C to a constant weight, cooled in a desiccator, and weighed.
Calculation:
Crude fat content was calculated as follows:
Crude Fat (%) = (W₃ - W₄) × 100.   -------------------------------------------------(iv)
                 W₅ 
Where:
W₃ = Weight of flask + fat (g)
W₄ = Weight of empty flask (g)
W₅ = Weight of dry sample used (g)
3.2.7 Determination of Total Carbohydrate (by difference)
The total carbohydrate content was calculated by difference, as it is not practical to directly measure all the individual carbohydrates.
Calculation:
Total Carbohydrates (%) = 100% - [Moisture (%) + Ash (%) + Crude Protein (%) + Crude Fat (%)]    ------------------------------------------------------------- (v)
3.2.8 Determination of Crude Fiber (Optional)
Procedure: The defatted sample was boiled in a weak acid solution, followed by a weak alkali solution.But unfortunately due to the little amount of the sample it's melted completely. During filtration there is no any residue behind the filter
Calculation:
Crude Fiber (%) = (Weight of residue after drying - Weight of residue after ashing) × 100 
                                  Weight of sample
                  ---------------------------------------------------------- (vi)
CHAPTER FOUR
RESULTS AND DISCUSSION 
4.1 RESULTS
Table 4.1.1 Proximate Analysis Results Table
Components 


 Sample A
      Sample B
     Sample C

Ash (minerals %)

          14.5
        7.0
             8.0


Fat (%)


          0.5

  1.5

       0.5


Fiber (%)


          Trace
        Trace 
      Trace      
   
Moisture (%)


          28.0 
        26.5
             25.0


Protein (%)


          8.575
        7.83

       8.75


Carbohydrate (%)

          48.25
        57.17
       57.75

Sample A = Yale
Sample B =CED UDUS
Sample C = A.A Hamdala
4.2 DISCUSSION
4.2.1 Proximate Composition
4.2.1 Moisture Content
The moisture content shows a clear decreasing trend from Sample A(28.0%) to Sample C (25.0%). This parameter is critical for determining product stability, texture, and shelf-life. Higher moisture content, as seen in Sample A, creates a more favorable environment for microbial growth and enzymatic spoilage, thereby reducing its shelf life compared to Sample C (Fellows, 2022). The lower moisture in Sample C suggests it may have been baked longer, stored in a drier environment, or has a formulation that binds less water.
4.2.2 Ash Content
The ash content data reveals a fundamental difference in the composition of the samples.Sample A's high ash content (14.5%) indicates it is made from less refined, whole-grain flour, which retains the mineral-rich bran and germ layers. In contrast, the lower ash values in Sample B (7.0%) and Sample C (8.0%) are consistent with more refined flour products. This establishes a clear distinction: Sample A is a whole-grain product with higher potential mineral content, while Samples B and C are more refined (Boukid et al., 2024; Rosell & Durá, 2023).
4.2.3 Protein Content
The protein levels are moderate and relatively similar,ranging from 7.83% to 8.75%. This range is typical for products derived from wheat or other common cereals, where gluten-forming proteins are essential for structure (U.S. Department of Agriculture, 2024). The slight variation could be due to the specific type of flour used. It is noteworthy that while Sample A has a different ash content, its protein level is consistent with the others, suggesting the protein content of the whole grain and refined flours used are comparable.
4.2.4 Fat Content
A notable difference is observed in the fat content.Sample B (1.5%) contains triple the fat of Samples A and C (0.5%). The low fat in A and C is characteristic of many basic cereal products. The elevated level in Sample B strongly suggests the addition of lipids during processing, often in the form of shortening or oils, to tenderize the product, improve flavor, and extend shelf-life by slowing staling(Pareyt et al., 2011;Pyler & Gorton, 2021).
4.2.5 Fiber Content
The"trace" amount of fiber in all samples is a significant finding from a nutritional perspective. It confirms that these are primarily refined grain products, as the fibrous bran has been almost entirely removed during processing, which aligns with their lower ash values for Samples B and C. While the high ash content suggests Sample A contains whole grains, the fiber was only reported as "trace," which may indicate it contains only a moderate proportion of whole grain flour or that the fiber analysis was not quantitative. Diets high in refined grains and low in dietary fiber are associated with negative health outcomes (Fardet, 2010; Reynolds et al., 2020). The low fiber content also reduces the satiety value of these foods (Slavin, 2013).
4.2.6 Carbohydrate Content
The carbohydrate content reveals significant variability among the samples,with values of Sample A (48.25%), Sample B (57.17%), and Sample C (57.75%). This substantial spread is directly resulting from the divergent composition of the samples. The previously noted inverse relationship with moisture content still holds, but the primary driver of the low carbohydrate value in Sample A is its high ash (mineral) content. The significantly lower carbohydrate level in Sample A is a direct consequence of its whole-grain character, which displaces a portion of the starch with minerals and other components (Mohammad et al., 2024). In contrast, the higher and more similar carbohydrate values in Samples B and C confirm their role as primary sources of dietary energy from refined starch.
CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATION

5.1 Summary 
The analysis confirmed that White Bread, made from refined flour, is characterized by high carbohydrate content and the lowest levels of dietary fiber, ash (minerals), protein, and fat. In contrast, Whole Wheat Bread demonstrated a significantly superior profile, with higher values for fiber, protein, and minerals due to the use of the entire wheat grain. The Multigrain Bread presented the most robust nutritional profile, achieving the highest levels of dietary fiber, protein, healthy fats, and ash content, attributable to its diverse blend of whole grains and seeds.
5.2 CONCLUSION
This study successfully determined and compared the proximate composition of three commercially available bread samples. The analysis revealed significant and meaningful nutritional differences among them, confirming the variability in composition that can exist in similar commercial products.
The most definitive finding was the distinction in ash content, which clearly identified the flour refinement level of each sample. Sample A (Yale), with a markedly higher ash content of 14.5%, was characterized as a whole-grain product. In contrast, Samples B and C, with lower ash values of 7.0% and 8.0% respectively, were confirmed to be made from more refined flour. This fundamental difference had a direct cascading effect on other components:
The whole-grain nature of Sample A correlated with a lower carbohydrate content (48.25%) compared to the refined samples B and C (57.17% and 57.75%).
A trend was observed in moisture content, which decreased from Sample A (28.0%) to Sample C (25.0%).
Protein levels were found to be relatively consistent across all samples.
A notable anomaly was the fat content in Sample B (1.5%), which was triple that of the others, suggesting the addition of lipids during its production.
Despite its whole-grain classification, Sample A registered only a "trace" of fiber, highlighting a potential discrepancy between expected and analyzed nutritional value.
This study will generate localized, contemporary, and accurate data that can be used by researchers, dietitians, and public health officials for dietary assessment, nutritional epidemiology studies, and the development of evidence-based dietary recommendations (Greenfield & Southgate, 2003).
5.3 RECOMMENDATIONS
Based on the distinct compositional profiles revealed by this study, the following recommendations are proposed:
1. For Consumers:
Be aware that ash (mineral) content is a key indicator of flour refinement. When seeking whole-grain products for their nutritional benefits, look for those with higher reported ash content, which typically coincides with lower carbohydrate percentages.
Consider moisture content as a factor in freshness and shelf-life, with higher moisture products potentially having a shorter shelf life.
2. For Industry Stakeholders:
Implement regular proximate analysis as part of quality control to ensure batch-to-batch consistency and product authenticity.
Use ash content as a simple, reliable metric to verify the type of flour used and maintain product labeling integrity.
Optimize processing parameters, particularly baking time and temperature, to achieve target moisture levels for desired shelf-life and texture.
Ensure nutritional labels accurately reflect the fiber content, especially for products marketed as whole-grain.
3. For Regulatory Bodies:
Develop and enforce clear standards, such as minimum ash content thresholds, for the classification of "whole-grain" bread to protect consumers from misleading claims.
Conduct periodic market surveillance to independently verify the accuracy of nutritional information on product labels.
Update national food composition databases with empirical data from contemporary commercial products to better reflect what is available to consumers.
Update local food composition databases with empirical data from current products (Greenfield & Southgate, 2003).
4. For Future Research:
Expand the scope of analysis to include a wider variety of bread types and brands to build a more comprehensive database.
Employ more precise, quantitative methods for dietary fiber analysis to obtain accurate measurements beyond "trace" amounts.
Investigate the specific mineral profile of the ash component to provide deeper insights into the nutritional quality of different flour types.
Correlate the proximate composition data with sensory evaluation studies to understand how these differences impact consumer acceptance and preference.
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APPENDICES 

MOISTURE CONTENT = W1 —W2 × 100
                   W1 — W2

Sample A: W0 = 24.96,W1=26.96,W2=26.40 

Sample B: W0= 26.85,W1=28.85,W2=28.32
Sample C: W0=24.21,W1=26.21,W2=25.71

ASH CONTENT= W1—W2 × 100
             W1—W0

Sample A: W0=48.27,W1=50.27,W2=48.56

Sample B: W0=49.10,W1=51.10,W2=49.24

Sample C: W0=46.68,W1=48.68,W2=46.84

LIPID/FIBER CONTENT= W2—W0 × 100
                    W1—W0

Sample A: W1=40.27,W1=42.27,W2=42.28

Sample B: W0=40.26,W1=42.26,W2=42.29

Sample C:W0=41.20,W1=43.20,W2=43.21

CRUDE PROTEIN CONTENT = N x 6.25
N=    Tv × M × 0.014 × Vt      × 100
      Weight of sample ×Va

Sample A = 9.8 x 0.01 x 0.014 x 50 × 100
               0.5 x 10

CRUDE PROTEIN = 1.372 x 6.25=8.575 

Sample B = 8.9 x 0.01 x 0.014 x 50 × 100
              0.5 x 10

CRUDE PROTEIN = 1.246 × 6.25=7.83

Sample C = 10.0 x 0.01 x 0.014 x 50 × 100
           0.5 x 10

CRUDE PROTEIN = 1.4 x 6.25=8.75

CARBOHYDRATE CONTENT: 100(%) —(% Moisture + % Ash + % Fat + % Protein + % Fiber )

Sample A: 100—(14.4 +0.5 + 28.0 + 8.575 + 0)=48.25

Sample B: 100—( 7.0 + 1.5 + 26.5 + 7.83 + 0)=57.17

Sample C: 100—( 8.0 + 0.5 + 25.0 + 8.75 + 0)=57.75
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