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necessary for your intended use. For example, other rights such as publicity, privacy, or moral rights may limit how you use the material. Benedict’s test is a biochemical assay used to detect reducing sugars, which are important in biological processes and medical diagnostics. It provides quick insights into sugar content, making it a valuable tool for
researchers and healthcare professionals. Chemical Reactions in Benedict’s Test Benedict’s test involves the reduction of copper(II) ions. When a sample with reducing sugars is mixed with Benedict’s reagent and heated, reactions occur. The reagent contains copper(II) sulfate, which causes the test’s color changes. Sodium carbonate creates an
alkaline environment for the reduction process, while sodium citrate stabilizes the copper ions. Reducing sugars donate electrons to copper(II) ions, converting them into copper(I) oxide. This is shown by a color change in the solution. Initially blue due to copper(Il) ions, the solution may turn green, yellow, orange, or brick-red, depending on the
concentration of reducing sugars. This color change results from the formation of insoluble copper(I) oxide. Sugars Detected Benedict’s test identifies reducing sugars, which have a free aldehyde or ketone group. Examples include glucose, fructose, lactose, and maltose. These sugars are found in various foods and biological fluids, making their
detection important for nutritional analysis and medical diagnostics. For instance, glucose and fructose are in fruits, while lactose is in dairy products. Their presence or absence can indicate nutritional content or metabolic disorders. The test is useful in the medical field, especially for monitoring glucose levels in conditions like diabetes. By
evaluating glucose in urine or blood samples, healthcare professionals can gather preliminary information about a patient’s sugar metabolism. This can be a step before more specific tests like glucose oxidase assays. Detecting lactose can help diagnose lactose intolerance. Interpreting Color Changes The color changes in Benedict’s test indicate
sugar concentration. As the reaction progresses, the initial blue hue can shift through colors, each signifying a different level of reducing sugars. A green tint suggests a low concentration, yellow indicates a moderate amount, and orange to brick-red signifies a high concentration. Each color stage reflects the amount of copper(I) oxide formed,
correlating with sugar content. Understanding these color variations is important for conducting the test. Accurate interpretation allows for a semi-quantitative assessment of sugar levels. In a laboratory setting, a control sample with a known sugar concentration can calibrate the interpretation of color changes, enhancing reliability. This comparative
approach minimizes subjective errors, especially when distinguishing between similar shades. Factors Affecting Accuracy The accuracy of Benedict’s test can be influenced by various factors. The concentration of the reagent is one such factor. If the reagent is too diluted or concentrated, it can skew the color change, leading to misinterpretation.
Ensuring the reagent is freshly prepared and stored correctly can help maintain its efficacy. Temperature control is another aspect that can impact accuracy. The reaction’s sensitivity to heat means that temperature variations can alter the rate and extent of the color change. Consistent heating, typically using a water bath, can standardize
conditions, allowing for more accurate comparisons across samples. Additionally, the duration of heating should be monitored, as prolonged exposure might lead to exaggerated color changes, while insufficient heating might prevent the reaction from fully developing. Interfering substances within the sample can also affect accuracy. Non-sugar
compounds that reduce copper ions may lead to false positives, while certain chemicals may inhibit the reaction, yielding false negatives. Conducting preliminary assessments to identify potential contaminants and using complementary tests to verify results can enhance the reliability of Benedict’s test. Benedict’s test is a chemical test that can be
used to check for the presence of reducing sugars in a given analyte. Therefore, simple carbohydrates containing a free ketone or aldehyde functional group can be identified with this test. The test is based on Benedict’s reagent (also known as Benedict’s solution), which is a complex mixture of sodium citrate, sodium carbonate, and the pentahydrate
of copper(Il) sulfate. When exposed to reducing sugars, the reactions undergone by Benedict’s reagent result in the formation of a brick-red precipitate, which indicates a positive Benedict’s test. An image detailing the changes in the colour of Benedict’s reagent (from clear blue to brick-red) that are triggered by exposure to reducing sugars is
provided below. It can be noted that Benedict’s test can also be used to check for the presence of glucose in a urine sample. Since this test detects any aldehydes and a-hydroxy ketones and glucose is an aldose whose open-chain forms an aldehyde group, the test yields a positive result when glucose is present in the analyte. However, a positive
reaction can also be given by the presence of ascorbic acid, homogentisic acid, and other reducing substances urine. Therefore, a positive Benedict’s test does not necessarily imply that the test subject is diabetic. Benedict’s Test Principle When a reducing sugar is subjected to heat in the presence of an alkali, it gets converted into an enediol (which
is a relatively powerful reducing agent). Therefore, when reducing sugars are present in the analyte, the cupric ions (Cu2+) in Benedict’s reagent are reduced to cuprous ions (Cu+). These cuprous ions form copper(I) oxide with the reaction mixture and precipitate out as a brick-red coloured compound. An illustration detailing the reaction between
an aldose and Benedict’s reagent that results in the formation of cuprous oxide is provided above. Benedict’'s Test Procedure Preparation of Benedict’s Reagent One litre of Benedict’s reagent can be prepared by mixing 17.3 grams of copper sulfate pentahydrate (CuSO4.5H20), 100 grams of sodium carbonate (Na2C03), and 173 grams of sodium
citrate in distilled water (required quantity). Here, the copper(ll) sulfate acts as a source of Cu2+ ions, the sodium carbonate provides an alkaline medium, and the sodium citrate forms complexes with the Cu2+ ions. Distilled water is used as a solvent. The purity of Benedict’s reagent can be checked by heating it in a test tube. No changes in the blue
colour of the solution upon heating is an implication that the reagent is pure. Testing for Reducing Sugars One millilitre of the analyte sample must be mixed with 2 millilitres of Benedict’s reagent and heated in a bath of boiling water for 3 to 5 minutes. The development of a brick-red coloured precipitate of cuprous oxide confirms the presence of
reducing sugars in the analyte. Interpreting the Results of Benedict’s Test Colour of the Precipitate g% of Reducing Sugar Green 0.5% Yellow 1% Orange 1.5% Red 2% To learn more about Benedict’s test and other important chemical tests (such as Molisch’s test), register with BYJU’S and download the mobile application on your smartphone. The
primary application of Benedict’s test is to detect the presence of simple carbohydrates in an unidentified analyte. This test can be used to check for reducing sugars that hold free aldehyde or ketone functional groups. The reducing sugar can be either a monosaccharide or a disaccharide. Benedict’s reagent, also known as Benedict’s solution, is a
chemical reagent which is made up of a complex mixture of sodium citrate, sodium carbonate, and the pentahydrate of copper(II) sulfate. When exposed to reducing sugars and other reducing substances, Benedict’s reagent changes its colour from clear blue to brick red. Benedict’s test can be performed by taking one millilitre of the analyte solution
in a test tube and mixing it with two millilitres of Benedict’s reagent. Then, this mixture must be heated in a hot water bath for approximately 3 minutes (or until a visible change in colour occurs). Benedict’s solution (or Benedict’s reagent) can be prepared by complexing cupric ions (Cu2+ cations) from the copper sulfate pentahydrate with citric acid
molecules in a basic environment provided by sodium carbonate. The final product can be employed to check for the presence of reducing sugars. Some examples of substances that yield positive results for Benedict’s test are listed below. Put your understanding of this concept to test by answering a few MCQs. Click ‘Start Quiz’ to begin! Select the
correct answer and click on the “Finish” buttonCheck your score and answers at the end of the quiz Visit BYJU’S for all Chemistry related queries and study materials 0 out of 0 arewrong 0 out of 0 are correct 0 out of 0 are Unattempted View Quiz Answers and Analysis Share — copy and redistribute the material in any medium or format for any
purpose, even commercially. Adapt — remix, transform, and build upon the material for any purpose, even commercially. The licensor cannot revoke these freedoms as long as you follow the license terms. Attribution — You must give appropriate credit , provide a link to the license, and indicate if changes were made . You may do so in any reasonable
manner, but not in any way that suggests the licensor endorses you or your use. ShareAlike — If you remix, transform, or build upon the material, you must distribute your contributions under the same license as the original. No additional restrictions — You may not apply legal terms or technological measures that legally restrict others from doing
anything the license permits. You do not have to comply with the license for elements of the material in the public domain or where your use is permitted by an applicable exception or limitation . No warranties are given. The license may not give you all of the permissions necessary for your intended use. For example, other rights such as publicity,
privacy, or moral rights may limit how you use the material. The Benedict’s Test is a method used to detect the presence of reducing sugars in a given sample. It involves the addition of Benedict’s reagent, which is a mixture of sodium citrate, sodium carbonate, and copper (II) sulfate, to a solution containing reducing sugars. The reducing sugars are
capable of reducing copper (II) ions to copper (I) ions, resulting in a color change that indicates the concentration of reducing sugars. The test is widely used in the food industry and clinical laboratories as it is simple, rapid, and inexpensive. It provides valuable information about the quality and safety of food products and the diagnosis of metabolic
disorders. Benedict’s reagent is a solution that is commonly used to detect the presence of reducing sugars in a given sample. It is named after the chemist who developed it, Stanley Rossiter Benedict, in the early 1900s. The reagent is made up of several components, including sodium citrate, sodium carbonate, and copper (II) sulfate. These
chemicals work together to create an alkaline environment that allows for the oxidation of reducing sugars. When Benedict’s reagent is added to a sample containing reducing sugars, such as glucose or fructose, the copper (II) ions in the reagent are reduced to copper (I) ions. This results in a color change, which is indicative of the concentration of
reducing sugars in the sample. The composition of Benedict’s reagent includes several chemicals, including sodium citrate, sodium carbonate, and copper (II) sulfate. The reaction that occurs when these chemicals are mixed creates an alkaline environment that allows for the detection of reducing sugars. The preparation of Benedict’s reagent can be
done in a few simple steps: Measure out 100 g of sodium citrate and 173 g of sodium carbonate, and add them to a beaker of distilled water. Mix well until they are dissolved. In a separate beaker, dissolve 17.3 g of copper (II) sulfate in 100 ml of distilled water. Add the copper (II) sulfate solution to the sodium citrate and sodium carbonate solution
while stirring continuously. Adjust the pH of the solution to between 10 and 12 using sodium hydroxide. Dilute the mixture to a final volume of 1 liter with distilled water. The reaction that occurs when Benedict’s reagent is added to a sample containing reducing sugars is as follows: The copper (II) ions in the reagent react with the reducing sugars
present in the sample, resulting in the formation of copper (I) ions. This reaction is facilitated by the alkaline environment created by the sodium citrate and sodium carbonate in the reagent. The copper (I) ions that are formed during this reaction are reduced to copper (I) oxide, which appears as a reddish-brown precipitate. The intensity of the color
change is proportional to the concentration of reducing sugars in the sample. The procedure for organic analysis using Benedict’s test involves the following steps: Prepare a sample of the organic compound that you want to analyze. This can be done by dissolving the compound in distilled water. Add Benedict’s reagent to the sample in a test tube.
The ratio of sample to reagent can vary depending on the concentration of reducing sugars in the sample. Heat the mixture in a boiling water bath for several minutes. This step is important as it facilitates the oxidation of the reducing sugars in the sample. Observe the color change in the mixture. If reducing sugars are present, the color of the
mixture will change from blue to green, yellow, orange, or red, depending on the concentration of reducing sugars in the sample. Examples of organic compounds that can be analyzed using Benedict’s test include glucose, fructose, lactose, and maltose. Glucose, for example, is a reducing sugar that is commonly found in fruits and vegetables. When
Benedict’s reagent is added to a glucose solution and heated, the color of the mixture changes from blue to green, yellow, or orange, depending on the concentration of glucose in the sample. Similarly, lactose is a reducing sugar that is found in milk and dairy products. When Benedict’s reagent is added to a lactose solution and heated, the color of
the mixture changes from blue to green, yellow, or orange, depending on the concentration of lactose in the sample. The test is based on the principle of oxidation-reduction, where the reducing sugars present in the sample are oxidized by Benedict’s reagent. The principle of Benedict’s test can be explained in the following points: Benedict’s reagent
contains copper (II) ions, which are reduced to copper (I) ions when they come into contact with reducing sugars. The reducing sugars in the sample reduce the copper (II) ions present in Benedict’s reagent to form copper (I) ions. The copper (I) ions then react with the excess copper (II) ions present in the reagent to form copper (I) oxide, which
appears as a reddish-brown precipitate. The intensity of the color change in the mixture is directly proportional to the concentration of reducing sugars present in the sample. The test is specific for reducing sugars such as glucose, fructose, lactose, and maltose and will not give a positive result for non-reducing sugars such as sucrose. The test can
also be used to semi-quantitatively determine the concentration of reducing sugars in a given sample by comparing the intensity of the color change with a standard chart. The reaction mechanism for Benedict’s test can be explained in several steps: Formation of Cu(II) ions: In the first step, copper sulfate (CuSO4) is added to the sample. The Cu(Il)
ions are formed by the dissociation of the copper sulfate in the aqueous solution. Formation of cupric hydroxide: Sodium hydroxide (NaOH) is added to the solution to create an alkaline environment. This leads to the formation of cupric hydroxide (Cu(OH)2) by the reaction between Cu(Il) ions and OH- ions. Reduction of Cu(II) ions: In the presence of
reducing sugars, the Cu(II) ions are reduced to Cu(I) ions by the reaction with the aldehyde or ketone group of the sugar. This reaction is a redox reaction where the reducing sugar is oxidized, and the Cu(Il) ions are reduced. Formation of cuprous oxide: The Cu(I) ions react with the excess cupric hydroxide to form cuprous oxide (Cu20), which is a
reddish-brown precipitate. The overall reaction can be represented as: 2Cu2+ + RCHO + 20H- —» Cu20 + RCOO- + 2H20 where R is the reducing sugar. Benedict’s test is a widely used method for detecting the presence of reducing sugars in a given sample. However, the accuracy of the test can be influenced by various factors, which must be taken
into consideration while performing the test. The following points outline some of the factors that can affect Benedict’s test: pH: Benedict’s reagent is sensitive to changes in pH. The test works best in a slightly alkaline solution with a pH between 7.0 and 8.5. Any significant deviation from this range can affect the test results. Temperature: The test
mixture must be heated to facilitate the oxidation of the reducing sugars. However, excessively high temperatures can lead to the formation of false positives due to the oxidation of non-reducing sugars. Concentration of Benedict’s reagent: The concentration of Benedict’s reagent can also affect the accuracy of the test. A high concentration of
reagent can lead to the formation of false positives, while a low concentration may result in false negatives. Concentration of reducing sugars: The test is semi-quantitative and can be used to determine the concentration of reducing sugars in a given sample. However, excessively high concentrations of reducing sugars can lead to the formation of
false positives. Interference from other substances: Certain substances such as uric acid, ascorbic acid, and certain amino acids can interfere with the test results and lead to false positives or false negatives. The simplicity and specificity of the test have made it a popular choice in various fields of study, including biochemistry, food science, and
clinical chemistry. The following points outline some of the applications of This test: Biochemistry: This test is used to detect the presence of reducing sugars in biological samples such as urine, blood, and saliva. The test is often used in the diagnosis of conditions such as diabetes, which is characterized by elevated levels of glucose in the blood. Food
Science: This test is used in the food industry to detect the presence of reducing sugars in food products such as honey, jams, and fruit juices. The test is also used to determine the degree of caramelization of sugars in cooked food products. Environmental Science: This test is used in environmental science to detect the presence of reducing sugars in
soil and water samples. The test can be used to monitor the impact of pollutants on the environment. Chemical Synthesis: This test is used in chemical synthesis to monitor the progress of reactions that involve the oxidation of reducing sugars. Educational Purposes: This test is commonly used as a teaching tool in high school and college chemistry
classes to demonstrate the principles of oxidation-reduction reactions and the specificity of chemical tests. Benedict’s test is a commonly used method for detecting the presence of reducing sugars in a given sample. The test was first developed by an American chemist named Stanley Rossiter Benedict in the early 1900s. Benedict was a professor of
chemistry at Cornell University and is known for his work on carbohydrate chemistry. Benedict’s test was developed to detect the presence of glucose in urine samples, which was used in the diagnosis of diabetes. The test was based on the principle of oxidation-reduction reactions, where reducing sugars are oxidized by an oxidizing agent, resulting
in the reduction of the oxidizing agent. The original version of Benedict’s test involved the use of copper sulfate, sodium carbonate, and sodium citrate, which were mixed together to form a reagent. The reagent was then added to the sample, which was heated to facilitate the oxidation of the reducing sugars. The presence of reducing sugars was
indicated by the formation of a red precipitate of copper oxide. Over the years, the composition of Benedict’s reagent has been modified to improve the sensitivity and specificity of the test. Today, the most commonly used version of the test involves the use of copper sulfate, sodium carbonate, and sodium citrate, along with potassium thiocyanate and
EDTA. Despite its widespread use, there are some limitations to Benedict’s test that should be considered when interpreting the results. The following are some of the limitations of Benedict’s test: Specificity: This test is specific for reducing sugars, meaning that it only detects the presence of sugars that can be oxidized. It cannot detect non-reducing
sugars such as sucrose, which are commonly found in many food products. Sensitivity: This test is not very sensitive and may not detect low levels of reducing sugars in a given sample. This can result in false-negative results, which can be problematic in certain applications. Interference: The presence of certain substances in a given sample can
interfere with the test and produce inaccurate results. For example, high levels of protein or vitamin C can interfere with the test and produce false-negative results. Time-consuming: This test is a time-consuming process that involves heating the sample and waiting for the results to develop. This can be a disadvantage in applications that require
quick results. Limited quantitative analysis: This test is primarily a qualitative test and is not well suited for quantitative analysis. Other methods, such as spectrophotometry, are more accurate and reliable for quantitative analysis of reducing sugars. Benedict’s test is a test used to determine the presence of reducing sugar in any substance. Reducing
sugar is a simple carbohydrate with a free aldehyde or ketone group and acts as a reducing agent. Reducing sugar includes glucose, fructose, glyceraldehyde, lactose, arabinose, maltose, etc.Benedict’s test is based on the principle that under alkaline conditions reducing sugar forms enediols which are powerful reducing agents. The benedict solution
contains milder alkali, Na2CO3 to maintain alkaline conditions. Reducing sugar which is changed into enediols reduces the cupric ions to cuprous ions. Copper sulfate is the source of cupric ions but once dissociated the cupric ion may form copper hydroxide which is insoluble.Sodium citrate is added to the benedict solution as a chelating agent that
inhibits the precipitation of cupric hydroxide by forming a loosely bound cupric sodium citrate complex. This bond gives a continuous supply of cupric ions on dissociation. Thus obtained cuprous ions forms cuprous hydroxide which on heating gives cuprous oxide resulting in the formation of the bright red colored precipitate.CuSO4-Cu++ +S04-

(CuSO04 serves as a source of cupric ions.) Cu++ + Sodium citrate— Cupric sodium citrate complexReducing sugar— Enediols(In the presence of Na2CO3 which makes the medium alkaline.)Enediols + cupric sodium citrate complex—Cu+ + Mixture of sugar acidsCu+ +OH- - CuOHCuOH—-Cu20 + H20 (On heating)Preparation of benedict reagent:
Dissolve 173 grams of sodium citrate and 100 grams of anhydrous sodium carbonate in 800ml hot water. 7.3 grams of cupric sulfate pentahydrate is mixed in 200ml hot water. Mix the first solution with the second with constant stirring.Benedict’s reagentWater bathDry test tubesPipettesSamplePositive control (5% glucose)Negative control (distilled
water)Take 1ml of sample in a dry test tube. Take 1ml of 5% glucose and 1ml distilled water in two separate dry test tubes.Add 2ml of benedict’s reagent to all the test tubes. The test tubes are placed in a water bath for about 5 minutes.The development of the brick red color precipitate indicates a positive result.Shades of
colorReportingBlueNegative; No reducing sugarGreenTrace; Few amount of reducing sugarOrangePositive (+); Moderate amount of reducing sugarBrick redPositive (++); a Large amount of reducing sugarBenedict’s Test with Positive and Negative Controllt could be used in the detection of unknown carbohydrates in biochemistry analysis.Diabetes
mellitus could be identified in clinical diagnosis. Since the preparation of benedict reagent is simple and easy, performing the test is cheap and easy to carry out.The time required is very low.The test could be quantitative as well as qualitative.Even though it is a quantitative test, the exact amount of sugar cannot be determined.Chemicals like
creatinine, urates maybe slow the reaction in urine.The false-positive results may be seen in the presence of substances like penicillin, streptolysin, and P-aminosalicylates.Reference and Further Reading(2022). Retrieved 4 May 2022, from D., & Moore, R. (1996). Biology (9th ed., pp. 57-59). WCB/McGraw-Hill.link to Martin Lewis Agar: Principle,
Composition, and Useslink to Hematopoiesis: Stages, Sites, and Its Regulation Benedict’s Test is used to test for simple carbohydrates. The Benedict’s test identifies reducing sugars (monosaccharide’s and some disaccharides), which have free ketone or aldehyde functional groups. Benedict’s solution can be used to test for the presence of glucose in
urine. Some sugars such as glucose are called reducing sugars because they are capable of transferring hydrogens (electrons) to other compounds, a process called reduction. When reducing sugars are mixed with Benedicts reagent and heated, a reduction reaction causes the Benedicts reagent to change color. The color varies from green to dark red
(brick) or rusty-brown, depending on the amount of and type of sugar.Benedict’s quantitative reagent contains potassium thiocyanate and is used to determine how much reducing sugar is present. This solution forms a copper thiocyanate precipitate which is white and can be used in a titration. The titration should be repeated with 1% glucose
solution instead of the sample for calibrationWhen Benedict’s solution and simple carbohydrates are heated, the solution changes to orange red/ brick red. This reaction is caused by the reducing property of simple carbohydrates. The copper (II) ions in the Benedict’s solution are reduced to Copper (I) ions, which causes the color change.The red
copper(I) oxide formed is insoluble in water and is precipitated out of solution. This accounts for the precipitate formed. As the concentration of reducing sugar increases, the nearer the final color is to brick-red and the greater the precipitate formed. Sometimes a brick red solid, copper oxide, precipitates out of the solution and collects at the bottom
of the test tube.Sodium carbonate provides the alkaline conditions which are required for the redox reaction. Sodium citrate complexes with the copper (II) ions so that they do not deteriorate to copper(I) ions during storage.Complex carbohydrates such as starches DO NOT react positive with the Benedict’s test unless they are broken down through
heating or digestion (try chewing crackers and then doing the test). Table sugar (disaccharide) is a non-reducing sugar and does also not react with the iodine or with the Benedict Reagent. Sugar needs to be decomposed into its components glucose and fructose then the glucose test would be positive but the starch test would still be
negative.Benedict’s solution is a deep-blue alkaline solution used to test for the presence of the aldehyde functional group, - CHO.Anhydrous sodium carbonate = 100 gmSodium citrate - 173 gmCopper(II) sulfate pentahydrate = 17.3 gm Benedict’s Test is used to test for simple carbohydrates. The Benedict’s test identifies reducing sugars
(monosaccharide’s and some disaccharides), which have free ketone or aldehyde functional groups. Benedict’s solution can be used to test for the presence of glucose in urine. Some sugars such as glucose are called reducing sugars because they are capable of transferring hydrogens (electrons) to other compounds, a process called reduction. When
reducing sugars are mixed with Benedicts reagent and heated, a reduction reaction causes the Benedicts reagent to change color. The color varies from green to dark red (brick) or rusty-brown, depending on the amount of and type of sugar.Benedict’s quantitative reagent contains potassium thiocyanate and is used to determine how much reducing
sugar is present. This solution forms a copper thiocyanate precipitate which is white and can be used in a titration. The titration should be repeated with 1% glucose solution instead of the sample for calibrationWhen Benedict’s solution and simple carbohydrates are heated, the solution changes to orange red/ brick red. This reaction is caused by the
reducing property of simple carbohydrates. The copper (II) ions in the Benedict’s solution are reduced to Copper (I) ions, which causes the color change.The red copper(I) oxide formed is insoluble in water and is precipitated out of solution. This accounts for the precipitate formed. As the concentration of reducing sugar increases, the nearer the final
color is to brick-red and the greater the precipitate formed. Sometimes a brick red solid, copper oxide, precipitates out of the solution and collects at the bottom of the test tube.Sodium carbonate provides the alkaline conditions which are required for the redox reaction. Sodium citrate complexes with the copper (II) ions so that they do not
deteriorate to copper(I) ions during storage.Complex carbohydrates such as starches DO NOT react positive with the Benedict’s test unless they are broken down through heating or digestion (try chewing crackers and then doing the test). Table sugar (disaccharide) is a non-reducing sugar and does also not react with the iodine or with the Benedict
Reagent. Sugar needs to be decomposed into its components glucose and fructose then the glucose test would be positive but the starch test would still be negative.Benedict’s solution is a deep-blue alkaline solution used to test for the presence of the aldehyde functional group, - CHO.Anhydrous sodium carbonate = 100 gmSodium citrate - 173
gmCopper(II) sulfate pentahydrate = 17.3 gm Benedict’s Test is used to test for simple carbohydrates. The Benedict’s test identifies reducing sugars (monosaccharide’s and some disaccharides), which have free ketone or aldehyde functional groups. Benedict’s solution can be used to test for the presence of glucose in urine. Some sugars such as
glucose are called reducing sugars because they are capable of transferring hydrogens (electrons) to other compounds, a process called reduction. When reducing sugars are mixed with Benedicts reagent and heated, a reduction reaction causes the Benedicts reagent to change color. The color varies from green to dark red (brick) or rusty-brown,
depending on the amount of and type of sugar.Benedict’s quantitative reagent contains potassium thiocyanate and is used to determine how much reducing sugar is present. This solution forms a copper thiocyanate precipitate which is white and can be used in a titration. The titration should be repeated with 1% glucose solution instead of the sample
for calibrationWhen Benedict’s solution and simple carbohydrates are heated, the solution changes to orange red/ brick red. This reaction is caused by the reducing property of simple carbohydrates. The copper (II) ions in the Benedict’s solution are reduced to Copper (I) ions, which causes the color change.The red copper(I) oxide formed is insoluble
in water and is precipitated out of solution. This accounts for the precipitate formed. As the concentration of reducing sugar increases, the nearer the final color is to brick-red and the greater the precipitate formed. Sometimes a brick red solid, copper oxide, precipitates out of the solution and collects at the bottom of the test tube.Sodium carbonate
provides the alkaline conditions which are required for the redox reaction. Sodium citrate complexes with the copper (II) ions so that they do not deteriorate to copper(I) ions during storage.Complex carbohydrates such as starches DO NOT react positive with the Benedict’s test unless they are broken down through heating or digestion (try chewing
crackers and then doing the test). Table sugar (disaccharide) is a non-reducing sugar and does also not react with the iodine or with the Benedict Reagent. Sugar needs to be decomposed into its components glucose and fructose then the glucose test would be positive but the starch test would still be negative.Benedict’s solution is a deep-blue
alkaline solution used to test for the presence of the aldehyde functional group, - CHO.Anhydrous sodium carbonate = 100 gmSodium citrate - 173 gmCopper(II) sulfate pentahydrate = 17.3 gm Benedict’s Test is used to test for simple carbohydrates. The Benedict’s test identifies reducing sugars (monosaccharide’s and some disaccharides), which
have free ketone or aldehyde functional groups. Benedict’s solution can be used to test for the presence of glucose in urine. Some sugars such as glucose are called reducing sugars because they are capable of transferring hydrogens (electrons) to other compounds, a process called reduction. When reducing sugars are mixed with Benedicts reagent
and heated, a reduction reaction causes the Benedicts reagent to change color. The color varies from green to dark red (brick) or rusty-brown, depending on the amount of and type of sugar.Benedict’s quantitative reagent contains potassium thiocyanate and is used to determine how much reducing sugar is present. This solution forms a copper
thiocyanate precipitate which is white and can be used in a titration. The titration should be repeated with 1% glucose solution instead of the sample for calibrationWhen Benedict’s solution and simple carbohydrates are heated, the solution changes to orange red/ brick red. This reaction is caused by the reducing property of simple carbohydrates.
The copper (II) ions in the Benedict’s solution are reduced to Copper (I) ions, which causes the color change.The red copper(l) oxide formed is insoluble in water and is precipitated out of solution. This accounts for the precipitate formed. As the concentration of reducing sugar increases, the nearer the final color is to brick-red and the greater the
precipitate formed. Sometimes a brick red solid, copper oxide, precipitates out of the solution and collects at the bottom of the test tube.Sodium carbonate provides the alkaline conditions which are required for the redox reaction. Sodium citrate complexes with the copper (II) ions so that they do not deteriorate to copper(I) ions during
storage.Complex carbohydrates such as starches DO NOT react positive with the Benedict’s test unless they are broken down through heating or digestion (try chewing crackers and then doing the test). Table sugar (disaccharide) is a non-reducing sugar and does also not react with the iodine or with the Benedict Reagent. Sugar needs to be
decomposed into its components glucose and fructose then the glucose test would be positive but the starch test would still be negative.Benedict’s solution is a deep-blue alkaline solution used to test for the presence of the aldehyde functional group, - CHO.Anhydrous sodium carbonate = 100 gmSodium citrate - 173 gmCopper(Il) sulfate
pentahydrate = 17.3 gm Benedict’s Test is used to test for simple carbohydrates. The Benedict’s test identifies reducing sugars (monosaccharide’s and some disaccharides), which have free ketone or aldehyde functional groups. Benedict’s solution can be used to test for the presence of glucose in urine. Some sugars such as glucose are called
reducing sugars because they are capable of transferring hydrogens (electrons) to other compounds, a process called reduction. When reducing sugars are mixed with Benedicts reagent and heated, a reduction reaction causes the Benedicts reagent to change color. The color varies from green to dark red (brick) or rusty-brown, depending on the
amount of and type of sugar.Benedict’s quantitative reagent contains potassium thiocyanate and is used to determine how much reducing sugar is present. This solution forms a copper thiocyanate precipitate which is white and can be used in a titration. The titration should be repeated with 1% glucose solution instead of the sample for
calibrationWhen Benedict’s solution and simple carbohydrates are heated, the solution changes to orange red/ brick red. This reaction is caused by the reducing property of simple carbohydrates. The copper (II) ions in the Benedict’s solution are reduced to Copper (I) ions, which causes the color change.The red copper(I) oxide formed is insoluble in
water and is precipitated out of solution. This accounts for the precipitate formed. As the concentration of reducing sugar increases, the nearer the final color is to brick-red and the greater the precipitate formed. Sometimes a brick red solid, copper oxide, precipitates out of the solution and collects at the bottom of the test tube.Sodium carbonate
provides the alkaline conditions which are required for the redox reaction. Sodium citrate complexes with the copper (II) ions so that they do not deteriorate to copper(l) ions during storage.Complex carbohydrates such as starches DO NOT react positive with the Benedict’s test unless they are broken down through heating or digestion (try chewing
crackers and then doing the test). Table sugar (disaccharide) is a non-reducing sugar and does also not react with the iodine or with the Benedict Reagent. Sugar needs to be decomposed into its components glucose and fructose then the glucose test would be positive but the starch test would still be negative.Benedict’s solution is a deep-blue
alkaline solution used to test for the presence of the aldehyde functional group, - CHO.Anhydrous sodium carbonate = 100 gmSodium citrate - 173 gmCopper(II) sulfate pentahydrate = 17.3 gm A sugar consists of an anomeric carbon to which a functional group is attached. If the anomeric carbon consists of aldehyde as a functional group, the sugar
is aldose and if ketone is attached, the sugar is ketose. Carbohydrates or sugars can be classified as either reducing or non-reducing on the basis of their reducing property. A sugar is said to be reducing if its anomeric carbon consists of a free aldehyde or ketone group. That’s why monosaccharides (with free aldehyde and ketone group in anomeric
carbon) are called reducing sugars. In case of disaccharides, some are reducing while others are non-reducing. If anomeric carbon of both the monomers is involved in glycosidic bond, the disaccharide becomes non-reducing. E.g. sucrose and trehalose. If the anomeric carbon of any one of the monomers is free, the disaccharide becomes reducing.
E.g. lactose and maltose. Almost all polysaccharides are non-reducing. Benedict’s test is one of the tests which is frequently employed to identify the reducing action of sugars. The reduction is much more efficient in alkaline medium than in the acidic medium. Principle of Benedict’s test: Benedict’s test is performed by heating the reducing sugar
solution with Benedict's reagent. The process of shifting of a hydrogen atom from one carbon atom to another in alkaline condition to produce enediols is known as tautomerization or enolization. The enediols are highly reactive, hence sugars in alkaline condition are powerful reducing agents. During the reaction, enediols reduce the cupric ions
(Cu2+) of CuSO4 from Benedict’s reagent to cuprous ions (Cu+) which form a yellow precipitate of cuprous hydroxide or a red precipitate of cuprous oxide that separates from the solution. The intensity of red color and the volume of precipitate will be more if the concentration of reducing sugar is high in the solution. Requirements: Sugar solutions
(test solutions): 5 % Glucose, 5 % Sucrose Water (control) Benedict’s reagent: Benedict’s reagent is a deep blue alkaline solution of copper sulphate pentahydrate (CuSO4. 5H20) in sodium carbonate (Na2CO3) and sodium citrate (Na3C6H507) and distilled water. Sodium carbonate renders alkaline conditions which are required for the redox
reaction, while sodium citrate is a complexing agent which complexes with the copper (II) ions to avoid degradation into copper (I) ions during storage. Water bath Dry test tubes Pipettes Procedure: Pipette out 2 ml (10 drops) of Benedict’s reagent into three clean and dry test tubes. Add approximately 1ml of each of the test solutions and water into
each test tube having Benedict’s reagent. Place the test tubes over the boiling water bath for 3-5 minutes or heat the mixture directly over the flame. Observe the test tubes for color change in the solution or the formation of precipitate. Observation and result interpretation: Positive Benedict’s test: color change from blue to brick red precipitate
(glucose) Negative Benedict’s test: no change in color (sucrose) and water Since the intensity of red color and the volume of precipitate change with the concentration of reducing sugar in the solution, the result can be further interpreted as: Image source: Chemistrylearner.com Appearance of solution The concentration of reducing sugar (g%)
Interpretation Brick red with heavy precipitate 2% or >2% Large amount of reducing sugar is present Brownish orange with red precipitate 1.5% Moderate amount of reducing sugar is present Yellow with precipitate 1% Small amount of reducing sugar is present Greenish blue and cloudy 0.5% Traceable amount of reducing sugar is present Greenish
blue with yellow precipitate 0.25% Traceable amount of reducing sugar is present Blue color 0% Absence of reducing sugar Mapping based Best Questions (Indian Geography)Starting Soon Download the Testbook APP & Get Pass Pro Max FREE for 7 Days10,000+ Study NotesRealtime Doubt Support71000+ Mock TestsRankers Test Series+ more
benefitsDownload App Now Chat with educators, ask questions, answer live polls, and get your doubts cleared - all while the class is going onLearning isn't just limited to classes with our practice section, mock tests and lecture notes shared as PDFs for your revisionOne subscription gets you access to all our live and recorded classes to watch from
the comfort of any of your devices Benedict’s test can be used to determine whether or not an analyte contains reducing sugars if the analyte contains these sugars. As a result, this test can be used to identify simple carbohydrates that have a functional group of free ketone or aldehyde. Benedict’s reagent (also known as Benedict’s solution) contains
sodium citrate, sodium carbonate, and the pentahydrate of copper (II) sulphate, which is used in the test.Lowering the test’s sugar levelThe reactions that occur when Benedict’s reagent is exposed to reducing sugars produce a brick-red precipitate, indicating that the Benedict test principle has been successfully applied. The colour changes in
Benedict’s reagent occur as a result of exposure to reducing sugars (from clear blue to brick-red).When Benedict’s reagent is added, the colour of reducing sugars changes.You can easily determine the concentration of reducing monosaccharides in a solution using Benedict’s sugar test. Some disaccharides can be detected using Benedict’s test, but
sucrose (table sugar) is an unreactive disaccharide and thus cannot be detected. Benedict’s solution is a reagent, which means it changes colour when it comes into contact with something else.Reaction to the Benedict Test in a Urine Sample The Benedict ExaminationBenedict’s test can also be used to determine whether or not glucose is present in a
urine sample. Because the test detects any aldehydes and hydroxy ketones present in the sample, and glucose is an aldose whose open-chain forms an aldehyde group in urine, a positive result can be obtained when glucose is present in the analyte. The presence of ascorbic acid, homogentisic acid, and other reducing chemicals in the urine, on the
other hand, can result in a positive benedict test result. As a result, a positive Benedict reaction test does not always mean a person is diabetic.Benedict’s principle underpins the Benedict Test (benedict solution formula and Benedict’s reagent formula).The following is Benedict’s reagent formula: When a reducing sugar is heated in the presence of an
alkali, it undergoes a transformation into an enediol (which is a relatively powerful reducing agent). The cupric ions (Cu2+) in Benedict’s reagent test are converted to cuprous ions (Cu+) when reducing sugars are present in the analyte. When the cuprous ions react with the reaction mixture, they produce copper (I) oxide, which is a brick-red
substance.Benedict’s reagent + Aldose (blue) Brick Red precipitate + Carboxylate ion 2 Cu2+ + RCHO (citrate) Cu2S + RCOO- (s)Procedure for Benedict’s ExaminationObtaining Benedict’s Reagent (Benedict’s Reagent) Readyln distilled water, dissolve 17.3 g copper sulphate pentahydrate (CuSO4.5H20), 100 g sodium carbonate (Na2CO3), and 173
g sodium citrate to make one litre of Benedict’s reagent (required quantity). As an alkaline medium, sodium carbonate is used, and sodium citrate is used to form Cu2+ ion complexes with copper (II) sulphate. This procedure uses distilled water as a solvent.The reaction media are alkalinized with anhydrous sodium carbonate.The reaction of sodium
citrate with cupric ions produces cupric ions, which prevents them from decomposing into cuprous ions while in storage.Cupric ions are created by the reaction of copper (II) sulphate pentahydrate with water.This procedure uses distilled water as a solvent.By heating Benedict’s reagent in a test tube, you can determine its purity. The blue benedict’s
solution’s colour does not change when heated, indicating that the reagent is of high purity.The benedict reagent’s chemical composition is as follows: CuS0O4.5H20 + Na2CO3 + Na3C6H507 potassium sulphate hydrateThe Benedict’s Sugar Reduction TestBefore using, Benedict’s reagent must be mixed with one millilitre of analyte sample and
heated in a bath of boiling water for 3 to 5 minutes. The presence of reducing sugars in the solution is confirmed by the presence of cuprous oxide precipitate, which is brick-red in colour and indicates the presence of these sugars in the analyte.Benedict’s test was thoroughly examined. ResultsThe colour of the precipitate is determined by the amount
of reducing sugar in the sample; for example, a sample containing 1% glucose produces a brick-red precipitate.Any mono or disaccharide containing a hemiacetal or hemiketal group will change colour in Benedict’s test.Because sucrose or table sugar does not contain any of these groups, the test will return a negative result.Benedict’s Test is used to
determine whether or not food contains simple carbohydrates. Benedict’s test identifies a reducing sugar (monosaccharide or some disaccharide) with free ketone or aldehyde functional groups. Benedict’s solution can be used to test for glucose in the urine.Some sugars, such as glucose, are referred to as reducing sugars because they can transfer
hydrogens (electrons) to other compounds. A reduction reaction occurs when reducing sugars are mixed with Benedict’s reagent and heated, resulting in the Benedict’s reagent changing colour. The colour can range from green to dark red (brick) or rusty-brown, depending on the amount and type of sugar used. CONCLUSION: Benedict’s test is used
to determine whether the substance contains reducing sugars or not.Certain medications, such as salicylates, isoniazid, streptomycin, penicillin, and p-amino salicylic acid, can cause false-positive results in the test. The compounds found in concentrated benedict tests for urine, such as urate, creatinine, and ascorbic acid, may reduce Benedict’s
reactivity (the reduction is slight).
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