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Abstract
: 
The role of glucose in the human diet is widely recognized due to its essential function as a primary energy source. However, increasing concerns have emerged regarding the negative effects of excessive glucose intake, which has been linked to various health problems such as obesity, diabetes, and metabolic disorders. This growing issue highlights the urgent need for greater awareness and understanding of the glucose content in the foods we consume.
 
Moreover, the carbohydrate composition of food items can vary significantly based on their geographical origin and botanical source, making regional studies particularly relevant. This study aims to examine and compare the glucose content of five commonly consumed food items that serve as primary sources of glucose for communities around the world. The selected samples—table sugar, jaggery, sugarcane juice, potato, and honey—were sourced from local markets in Pathsala
 (Assam, India)
.
 
To determine the glucose concentration in these edibles, a conventional chemical analysis was performed using Fehling’s solution and the titration method. Among the tested items, table sugar exhibited the highest glucose content, while potato showed the lowest. These findings are consistent with previously reported data and help reinforce the understanding of how different foods contribute to glucose intake.
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1. Introduction:
Among the many biological compounds found in nature, glucose is one of the most important biomolecules for life.1–5 As the primary fuel for glycolysis and the downstream pathways of aerobic and anaerobic respiration, glucose is responsible for generating much of the energy required for successful growth and reproduction. In plants and cyan bacteria, glucose is produced from water and carbon dioxide via photosynthesis and condensed to form starch. The starch may be stored as an energy reserve, or broken down and used as a substrate for the synthesis of a wide variety of saccharine - including sucrose and cellulose. In foods, particularly those that are plant-derived, these diverse carbohydrates contribute greatly to texture and flavor, while serving as a secondary source of energy post-consumption.6–10
Numerous analytical methods have been developed to detect glucose in food products and their raw ingredients.11–13 However, the sheer number of these methods poses a challenge: how can glucose be accurately identified and measured amidst many similar biochemical compounds? As early as the mid-18th century, basic colorimetric tests were created to nonspecifically detect reducing sugars in bodily fluids like blood and urine. With advancements in technology and a deeper understanding of carbohydrate chemistry, more precise techniques emerged—some targeting specific monosaccharide combinations, while others focused solely on glucose. Although these methods were initially designed for diagnosing and monitoring diabetes, they proved just as effective for measuring glucose levels in plant extracts and food items such as fruit juices and honey. Today, a wide range of reliable and specific techniques are available for detecting and quantifying glucose in various food matrices.14
	In 1993, the publication of the Diabetes Control and Complications Trial (DCCT) ended the controversy surrounding the importance of glucose control in patients with diabetes mellitus, establishing it as a critical aspect of diabetes management.15 Dietary carbohydrate digestion and absorption vary by food source and form. Diets high in rapidly digested carbs, which spike blood glucose and insulin, may harm health.16,17 Diets rich in slowly digested carbohydrates may help protect against chronic disease. In people with diabetes, they have been linked to improved glycemic control.18,19 The health effects of carbohydrate quality underscore the need for a classification system that reflects this aspect.20
	Although many advanced methods for estimating glucose have been developed, they often face limitations when applied in conventional laboratory settings. Techniques such as HPLC, GC, CZE, and enzyme-based assays provide high accuracy, sensitivity, and specificity, but they also have drawbacks. Equipment like HPLC and GC is expensive, and the enzymatic reagents and columns used in these advanced methods typically have limited shelf lives, requiring careful storage and frequent replacement—factors that raise operational costs. This study aims to profile the glucose impact of select edible carbohydrate sources available in the local markets of Pathsala (Assam, India). By evaluating their glucose concentration using a traditional method involving Fehling’s solution, the study seeks to inform nutritional recommendations and contribute to better management and prevention of diet-related health issues in the community.
2. Results and discussion:
Estimation of glucose is done by several methods such as Copper-Iodometric  Methods, Estimation by Fehling’s solution, Enzymatic Methods, Glucose oxidase (GOx): Hexokinase, Glucose 1-dehydrogenase, Glucose meters, Capillary zone electrophoresis, Gas chromatography etc.21
To estimate the glucose content in a given food sample, the carbohydrates are first broken down using hydrochloric acid. The hydrolyzed mixture is then titrated with a standardized Fehling's solution. A distinct color change from blue to brick red indicates the end point of the titration. The chemical reaction and the associated color change are illustrated in Figure 2.1.
[image: ] Figure 2.1: Oxidation of glucose to gluconic acid using Fehling’s solution, resulting in a color change from blue to red.
2.1 Estimation of glucose in Edible Carbohydrates from Pathsala Town Markets:
To estimate the amount of glucose present, we have selected five commonly consumed edible items from the locality of Pathsala (Assam, India), namely: table sugar, jaggery, sugarcane juice, potato, and honey.
Table sugar primarily contains sucrose, a disaccharide, and therefore the amount of glucose present cannot be estimated directly. To enable estimation, sucrose is first hydrolyzed using hydrochloric acid, which breaks it down into one mole of glucose and one mole of fructose. The resulting hydrolyzed product is then titrated against Fehling’s solution to determine the glucose content. This process was repeated three times, and the mean of the values obtained was used for further calculations. The amount of glucose present in the given solutions was determined as follows: 1.0350 g of sugar contains 0.5086 g of glucose; similarly, 1.0148 g of sugar contains 0.4957 g, and 1.0453 g of sugar contains 0.5130 g of glucose (Table 2.1). On an average it was found that 0.4902 g of glucose is present per gram of table sugar used.
Jaggery, a natural sweetener made from sugarcane juice, primarily contains sucrose (C₁₂H₂₂O₁₁), along with other sugars such as fructose and glucose, as well as minerals and vitamins. To estimate the glucose content, the jaggery samples were hydrolyzed using hydrochloric acid to convert disaccharides into monosaccharides before reacting with Fehling’s solution. Three samples were analyzed, and the glucose content was found to be 0.4436 g in 1.0226 g of jaggery, 0.4796 g in 1.0420 g, and 0.4609 g in 1.0327 g. Based on these results, the average glucose content was calculated to be 0.4468 g per gram of jiggery (Table 2.1).
Table sugar and jaggery are both derived from sugarcane, which led us to analyze the glucose content in pure sugarcane juice sourced from the local market in Pathsala town. A similar analytical method was employed as in previous cases; however, unlike before, the juice samples (liquid) were weighed. Three samples were tested: 4.1367 g of juice contained 0.2587 g of glucose, 2.5271 g contained 0.1777 g, and 3.1423 g had 0.2105 g of glucose. From these values, the average glucose concentration was determined to be 0.0665 g per gram of sugarcane juice (Table 2.1).
[image: ]
Honey, another commonly consumed natural sweetener, is either taken directly from natural sources or purchased commercially. Known for its rich nutritional profile, honey contains not only sugars but also essential amino acids, proteins, vitamins, lipids, minerals, and key organic acids.22,23 Due to its high nutritional value, it was included in our study. Honey samples from the local market were weighed, diluted, and then hydrolyzed using hydrochloric acid. The glucose content was then estimated using the same procedure as before. Results showed that 1.2708 g of honey contained 0.4758 g of glucose, 1.0539 g contained 0.4244 g, and 1.0704 g contained 0.4275 g of glucose (refer to Table 2.1). The average glucose content was calculated to be 0.3922 g per gram of honey available in Pathsala (Assam, India).
After successfully determining the glucose content in commonly consumed edibles where glucose exists as a disaccharide, we shifted our focus to potatoes—one of the most widely consumed foods globally. Potatoes are primarily known for their high carbohydrate content, but they also contain essential proteins, minerals, and various phytochemicals such as phenolics, flavonoids, polyamines, and carotenoids24–27. For this part of the study, we used potatoes sourced locally to determine their glucose content. The analysis revealed that 5.03 g of potato contained 0.2587 g of glucose, 5.01 g contained 0.1777 g, and 4.92 g contained 0.1731 g of glucose (Table 2.1).
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Figure 2.2: Comparison of glucose content in some locally available edibles.  
As expected it is observed that table sugar contains highest glucose among the edibles tested in laboratory. The lower value of sugarcane juice is largely because of the water content in juice. The relatively higher glucose content in honey  matches with reported literature and proves the variation in quality of honey in different geographical zone and botanical origin.28
3. Conclusion:
This study involved a comprehensive study and practical application of glucose estimation techniques, focusing on conventional titration using Fehling's solution. The results demonstrated a clear variation in glucose content across the samples, with Table Sugar containing the highest concentration of glucose, followed by Jaggery. Sugarcane Juice showed comparatively lower glucose content, while the Potato sample displayed minimal glucose presence. The experimental values obtained showed close agreement with the theoretically reported glucose content in literature, validating the accuracy of the method and the precision in execution. The success of this experiment not only reflects the effectiveness of the titration method but also highlights its relevance as a fundamental analytical technique in carbohydrate chemistry. In conclusion, this project has not only fulfilled its academic objectives but has also opened up new avenues for interdisciplinary research, connecting analytical chemistry with food science, nutrition, and public health.
4. Experimental: 
4.1 Estimation of Glucose by titrating with Fehling’s solution:
Glucose is a reducing sugar which reduces Tollen's reagent and Fehling solution. Glucose has an aldehydic group,-CHO which is reducing in nature. Alakaline solutions of copper salts, e.g.- Fehling’s solution, are reduced by glucose to red cuprous oxide. The reduction is not stoichiometric; consequently all methods of determining reducing sugars are empirical.
To a known volume of Fehling solution is heated in a volumetric flask and glucose solution is added, cuprous oxide is precipitated. The end point is shown by disappearance of the colour of methylene blue which is used as an indicator.
The steps involved in titration:-
Preparation of standard glucose solution: Weight out accurately about 1.25 g of dry A.R. glucose and dissolve in 250 cm3 of water in a volumetric flask.
Preparation of Fehling’s solution: For Fehling-A dissolved 34.64 g of anhydrous CuSO4. 5H2O in water and make up the volume to 250 cm3 in a volumetric flask. For Fehling-B dissolved 86.5g of sodium potassium tartrate and 25g sodium hydroxide in water and dilute to 250 cm3 in a volumetric flask
Standardization of Fehling’s solution: 10 ml of Fehling’s solution is transfer to a 250 ml volumetric flask. Dilute with an equal volume of water. Heat to boiling and add the standard glucose solution from a burette until the blue colour of the solution just disappears. At this point add 2-3 drops of 1% aqueous solution of methylene blue indicator and titrate rapidly with the glucose solution until the colour of the indicator just disappears. Repeat the titration to obtained consistent readings.
Standardization of unknown Glucose solution: Dilute the experimental glucose solution to 100 ml in a volumetric flask. Repeated the procedure 3 with 10 ml of Fehling’s solution with this unknown glucose solution. 
4.2 Procedure for estimation of glucose in common carbohydrate source:
4.2.1. Table sugar: 1.0350 g of table sugar is dissolved in dilute hydrochloric acid for 30 minutes. After cooling the solution the estimation of glucose is done using Fehling solution. The experiment was repeated by using 1.0148 g and 1.0453 g of table sugar.
4.2.2 Jaggery: 1.0226 g of jaggery is dissolved in dilute hydrochloric acid for 30 minutes. After cooling the solution the estimation of glucose is done using Fehling solution. The experiment was repeated by using 1.0420 g and 1.0327 g of jaggery. 
4.2.3 Sugarcane juice: 4.1367 g of sugarcane juice is dissolved in dilute hydrochloric acid for 30 minutes. After cooling the solution the estimation of glucose is done using Fehling solution. The experiment was repeated by using 3.1423 g and 2.5271 g  of sugarcane juice.
4.2.4 Potato:  5.03 g  of potato is dissolved in dilute hydrochloric acid for 30 minutes. After cooling the solution the estimation of glucose is done using Fehling solution. The experiment was repeated by using 5.01 g and 4.92 g of potato.
4.2.5 Honey:  1.2708 g of honey is dissolved in dilute hydrochloric acid for 30 minutes. After cooling the solution the estimation of glucose is done using Fehling solution. The experiment was repeated by using 1.0539 g and 0.4244 g of honey.
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Table 2.1: Quantitative Comparison of Glucose Levels in Selected Food Samples

SINo

Edible Item

Nature of
Carbohydrate

Estimated amount of
Glucose present per gram
of sample

Average Value

Disaccharide

0.4914

0.4885

0.4908

0.4902

Jaggery

Disaccharide

0.4338

0.4603

0.4463

0.4468

Disaccharide

0.0625

0.0703

0.0669

0.0665

Poitie

Polysaccharide

0.0514

0.0355

0.0352

0.0407

-

Disaccharide

0.3744

0.4027

0.3994

0.3922





