
Chemistry 211 Spring 2011 

 

 

Determination of Ascorbic Acid in Vitamin C Tablets 

by Redox and Acid/Base Titrations 
 

Purpose: 

 

 To determine the quantity of Vitamin C (ascorbic acid) found in commercially available Vitamin 

C tablets, by both acid/base and oxidation/reduction titration methods.  A comparison of absolute 

accuracy between redox and acid/base titrations. 

 

Introduction: 

 

 Ascorbic acid (Vitamin C) is a relatively cheap, structurally simple, water soluble organic acid--

best known for being commonly found in citrus fruits such as oranges, limes, and lemons.  There are 

other natural sources for this substance, such as green vegetables and the edible buds of some flower 

species; but it is commonly known that fruit juices are the most easily accessible source of this very 

important nutrient. 

 

 Deficiency in Vitamin C can lead to a variety of adverse health effects in humans, the most 

common of which is scurvy, which afflicted seafarers on the many voyages of discovery conducted 

during the 15th and 16th centuries A.D.  Scurvy has all but disappeared today as a health threat, due 

mostly to the availability of citrus fruits, fruit juices, and synthetically-produced ascorbic acid.  The 

synthetic form of Vitamin C is virtually indistinguishable from that found naturally, and is the form 

found in the tablets you will experiment with today. 

 

 Ascorbic acid has this molecular structure, based upon its chemical formula C6H8O6: 
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It is the -OH group on the bottom right-hand carbon chain which can lose a hydrogen in the presence of 

a base such as sodium hydroxide (NaOH), and thus ascorbic acid can be considered a weak, monoprotic 

acid.  Thus, aqueous solutions of ascorbic acid can be titrated by NaOH to the phenolphthalein end 

point.  When in an aqueous solution, Vitamin C will be oxidized, and particularly so at high 

temperatures.  This is the main reason that food stuffs which contain Vitamin C should be consumed 

quickly after harvest, and with as little further preparation as possible. 

 

 Titration of an ascorbic acid solution with sodium hydroxide will be the first part of this 

experiment. 



The second part of the experiment involves the oxidation of ascorbic acid by iodic acid (HIO3), which 

will be produced in the experiment in situ (Latin for "in place") by the following reaction: 

 

HCl  +  KIO3 ----------> HIO3  +  K+  +  Cl-   (1) 

 

The general procedure in this experiment consists of two parts, the first of which is to titrate an aqueous 

solution of ascorbic acid with NaOH to the faint pink phenolphthalein end point: 

 

HC6H7O6  +  NaOH ----------> C6H7O6
-  +  H2O  +  Na+   (2) 

   ascorbic acid         ascorbic ion 
 

Equation (2) is a 1:1 reaction, where one mole of NaOH added reacts with one mole of ascorbic acid 

present in the solution.  Your indication that the reaction is complete is the first faint appearance of the 

pink phenolphthalein end point. 

 

After completing this first part, the solution is re-acidified by the addition of an excess of aqueous HCl, 

which converts ascorbate ion back to ascorbic acid: 

 

C6H7O6
-   +  HCl ----------> HC6H7O6  +  Cl-   (3) 

                 ascorbic ion            ascorbic acid 
 

This solution is then titrated with KIO3, potassium iodate (which forms HIO3 in this acidic solution), to 

which a small amount of a 1% starch solution has been added.  It is the HIO3, formed as shown in 

Equation (1) that acts as the oxidizing agent, as shown in this equation: 

 

3HC6H7O6  +  HIO3 ----------> 3C6H7O6  +  3H2O  +  HI   (4) 

 

Here we can see that 3 moles of ascorbic acid are consumed for every one mole of iodic acid.  While 

most oxidation/reduction titrations are self-indicating (meaning you need add no indicator to visually 

detect the end-point) we will rely upon a starch indicator.  The starch indicator turns a blue color when 

all of the ascorbic acid has been reduced by iodic acid.  When that has occurred, I3
-
 ion begins to form, 

and starch clearly indicates the presence of I3
-
 by forming an intensely blue-colored suspension. 

 

Production of I3
-
 occurs by the reaction of one of the products (I

-
 ion, iodide) with excess iodic acid: 

 

6H+  +  IO3
-  +  8I- ----------> 3I3

-  +  3H2O   (5) 

 

You have already seen that I3
- also forms when iodine (I2) and iodide are present in the same aqueous 

solution.  This reaction (5) begins the instant the last of the ascorbic acid has been oxidized, and the 

slightest excess of KIO3 has been added.  The blue color that indicates the presence of the I3
-
 ion, and is 

observed instantaneously when excess KIO3 is present. 

 



Experimental Procedure: 

 

 Each Vitamin C tablet will contain about 250 mg of ascorbic acid, but amounts can vary by 

vendor.  Be sure to record any information about the amount of ascorbic acid contained per tablet from 

the jar you use to get your tablets. 

 

 Tare a clean and dry 125 mL Erlenmeyer flask on one of the digital balances.  Add a single 

Vitamin C tablet to the flask, and by difference determine the weight of the tablet alone.  Dissolve the 

tablet by adding about 50 mL of distilled water to the flask.  You can help the dissolving process by 

breaking up the tablet with a stirring rod, then swirling the flask contents.  There are starch, binders, and 

fillers included in these Vitamin C tablets that may not dissolve.  This is normal, and a small amount of 

undissolved solid does not adversely affect the titration results. 

 

 Standardized solutions of NaOH and KIO3 will be available with the concentrations provided.  

You will need to include this concentration information as part of your data. 

 

 Rinse a buret with 3 small (~5 mL) portions of the NaOH solution, and then fill the buret with 

NaOH solution.  To your flask containing water and the Vitamin C tablet, add 2 drops of the 

phenolphthalein indicator.  Titrate as rapidly as possible, while still being cautious.  Titrate to the first 

lingering appearance (>30 sec) of a faint pink color throughout the solution.  The more basic your 

solution gets, the more rapidly air will begin to degrade the ascorbic acid remaining in your solution.  Be 

sure also to carefully record the initial and final volumes of NaOH, so that the total amount added can be 

found by subtraction. 

 

 When completed, and the initial and final volumes are recorded, add 5 mL of 1 M HCl and 10 

drops of starch solution to the flask.  This will convert ascorbate ion back to ascorbic acid (eq. 3).  Set 

up a second 50 mL buret by rinsing it with 3 small portions (~5 mL) of the KIO3 solution, then  fill the 

buret with the KIO3 solution.  Carefully record the initial volume, and begin titrating until a blue end-

point is reached.  This will happen abruptly, so be sure to go slowly and carefully.  Record the final 

volume, and determine the total volume of KIO3 solution used by subtraction. 

 

Repeat the entire procedure with a second tablet, and a third if necessary. 

 

Carefully record your data in the table provided.  For the lab report, show the calculations for one trial of 

the following items: 

 

From the NaOH titration data: 

 

1).  moles of ascorbic acid per Vitamin C tablet used 

2).  mass of ascorbic acid per Vitamin C tablet used 

3).  percent by weight of ascorbic acid in each tablet 

 

From the KIO3 titration data: 

 

1).  moles of ascorbic acid per Vitamin C tablet used 

2).  mass of ascorbic acid per Vitamin C tablet used 

3).  percent by weight of ascorbic acid in each tablet 



Lab #9 -- Data Table:: Determination of Ascorbic Acid in Vitamin C Tablets 

 

 

Concentration of NaOH solution: _______________ 

 

      Trial #1    Trial #2 

 

Mass of Vitamin C tablet   __________    __________ 

Volume NaOH, initial    __________    __________ 

Volume NaOH, final    __________    __________ 

Volume NaOH, total    __________    __________ 

Moles ascorbic acid    __________    __________ 

Mass ascorbic acid (g)    __________    __________ 

Average mass ascorbic acid (g)          __________ 

Average % by weight ascorbic acid         __________ 

 

 

 

Concentration of KIO3 solution: _______________ 

 

      Trial #1    Trial #2 

 

Mass of Vitamin C tablet   __________    __________ 

Volume KIO3, initial    __________    __________ 

Volume KIO3, final    __________    __________ 

Volume KIO3, total    __________    __________ 

Moles ascorbic acid    __________    __________ 

Mass ascorbic acid (g)    __________    __________ 

Average mass ascorbic acid (g)          __________ 

Average % by weight ascorbic acid         __________ 



Questions -- Lab #9:  Determination of Ascorbic Acid in Vitamin C Tablets 

 

 

1).  Which method (the NaOH titration or the KIO3 titration) produced the more precise result?  State 

your reasons for the choice you made: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


