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Abstract: Tannins are the substances that can be found in plants like tea, citruses, apple, pear, 

plum, coffee, cocoa and grapes. Tannin is a natural ingredient of wines whereas, sulfur dioxide, 

in contrast, and is an essential additive added to all wines. It acts as an antioxidant and prevents 

attack of unwanted bacteria and yeast. In this study we have analyzed twelve wine samples for 

tannins as well as sulfur dioxide content. There are several methods used for determination of 

tannins and sulfur dioxide content even though the titration method plays an important role. 

Redox titration method was used for determination of tannins content and Ripper method for 

sulfur dioxide content. Tannins content were found in the range of 0.016 to 0.25% while free 

and combine: sulfur dioxide content is in the range of 4.78 to 12.5 ppm and 64 to 256 ppm 

respectively.  
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Introduction  

Wines are obtained from the total or partial alcoholic fermentation of crushed grapes and 

grape musts. In the fermentation process, sugar present in the grapes gets converted into 

ethanol by anaerobic action of yeast. The phenolic compounds, more specific tannins are 

most important constituent in the grapes and wine. It plays very important role in oxidation 

reaction of the maturation and aging of wine as well as organoleptic properties. They are 

also responsible for all the differences in color and taste, especially in red wines. Oberholster 

described that, the phenolic composition of wine does not depend on wine making condition 

only
1
. Distribution of phenolic compounds in grapes is 1% in the pulp, 5% in the juice,       

30-50% in the skin and rest of phenol in seeds
2
.  

 The color of the wine is due to presence of a class of flavonoids
3
. Tannins are a 

collective name for colorless but bitter flavonoids. Tannins can be divided into two groups 

namely the hydrolysable tannins and condensed tannins
4
. Hydrolysable tannins are easily 

oxidized and thereby decreasing the oxygen availability for the reaction. It also has ability to 

inhibit the growth of several wood decaying fungi
5
. Whereas condensed tannins does not 

significantly affect the chemical age and color intensity of the wine but external addition of 

these tannins increase total phenols of the tannin
6
. 
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 Tannins are also known to precipitate protein, inhibit digestive enzyme and affect the 

utilization of vitamin and minerals
7
. Due to this anticarcinogenic effect of tannins, this work 

was carried out to know how much percent of tannins are present in various wine samples. 

There are several methods used to determine tannin contents in wines, of which Prussian 

blue and Folin method as well as Vanillin and acid-butanol assay are well known
8-11

. 

Besides these methods titration methods plays important role in laboratory scale analysis of 

tannins. The standard solution of potassium permanganate is used to oxidize the tannins and 

other coloring matter
12

.   

 Sulfur dioxide, in contrast, is an essential additive to all wines because certain amount of 

sulfur dioxide prevents the wine deteriorating and becoming incompatible. It destroys bacteria 

and also acts as an antioxidant. The wine with less amount of sulfur dioxide present may suffer 

from biocidal attack. On the other hand if too much sulfur dioxide would impart unpleasant 

taste. The legal limits for the total sulfur dioxide are varying from country to country but most 

commonly accepted value for total sulfur dioxide is 250 ppm. In India legal limit for total 

sulfur dioxide content is 450 ppm
13

. Normally 20-40 ppm level of free sulfur dioxide does not 

affect on the taste of wine. In this article we analyze twelve various brands of wine samples for 

tannins as well as sulfur dioxide content by simple titration method.  

Experimental 

Oxalic acid, potassium permanganate, sodium hydroxide and sulfuric acid were purchased 

from Merck, and used as received. Starch and iodine procured from Thomas Baker and were 

used without purification. Indigo caramine and activated charcoal were purchased from 

Molychem Pvt. Ltd and used without purification.  

 For the preparation of 0.004 M KMnO4 solution, 0.158 g of KMnO4 was dissolved in 

100 mL of distilled water and then diluted up to 250 mL with distilled water. The indicator 

indigo caramine (0.5%) was made by dissolving 0.5 g of indigo caramine in 60 mL of warm 

distilled water. The solution is cooled to room temperature, 4 mL of concentrated sulfuric 

acid is added and then diluted up to 100 mL with distilled water. This solution was filtered 

by Whatman filter paper number 42. The iodine solution was prepared by dissolving 1.27 g 

of iodine and 2.0 g of potassium iodide in distilled water and diluted up to 50 mL with same 

solvent. Both potassium permanganate and iodine solutions were standardized with oxalic 

acid and sodium thiosulfate respectively.  

Methods  

Determination of tannin contents 

5 mL of wine sample was pipetted out in a conical flask and 10 mL of distilled water was added. 

This solution was heated on water bath until volume of wine and water was reduced to 5 mL. To 

this conical flask, 10 mL of distilled water and 2 mL of 0.5% indigo caramine indicator was 

added. The above solution was titrated with 0.004 M KMnO4 solution. The color changes was 

noted; golden yellow color is the end point. The consumed volume of KMnO4 was recorded as 

back titration reading (A). Blank titration was carried out with 25 mL of wine sample and 1 g of 

charcoal, stirring thoroughly and kept aside for 15 minutes. 5 mL of above decolorized wine 

sample was pipetted out in conical flask and continued the procedure as applied for back titration. 

The consumed volume of KMnO4 was recorded as blank titration reading (B).  

 The amount of potassium magnate used in oxidation of tannins can be calculated as A-

B=C mL. The standard tannin solution for which 1 mL of 0.004 M KMnO4 = 0.0832 mg of 

tannin. Therefore, percent of tannins in wine=0.01664×C. 
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Determination of sulfur dioxide content 

Free sulfur dioxide 

50 mL of wine sample was pipetted out into a conical flask. 5 mL of 25% sulfuric acid and       

2-3 drops of starch indicator was added. The above solution was titrated with 0.01 M iodine 

solution until blue color appeared.  

Total sulfur dioxide 

25 mL of 1 M sodium hydroxide solution was pipetted out into a conical flask containing 

50 mL of wine sample, shaked well and left the flask for 15 minutes. To this flask 10 mL of 

25% sulfuric acid and 2-3 drops of starch indicator was added. The above solution was 

titrated with 0.01 M iodine solution until blue color appeared. Amount of sulfur dioxide= 

12.8×mL of iodine used.     

Results and Discussion  

Tannins are the substances found especially in red wines. Red wines are made by crushing 

dark red and black grapes. It includes whole grape, skin and seeds. On the other hand, white 

wines are made by white grapes and it does not include skin and seeds. The skin adds color 

and flavor to red wines and this is the reason why red wines are having more tannins 

content. The level of tannins in white wine is only about one tenth of that found in red wine.    

 The results for tannins and sulfur dioxide content in various types of wine samples have 

been summarized in Table 1. It was found that tannins content are in the range of 0.016 to 

0.25%. Difference in the tannins content may be due to difference in the process of 

manufacturing, raw material used and the aging of wine. The concentration of tannins 

affects especially taste properties of wine, but concentration of these compounds are too low 

to contribute the taste of wine has been described by Somers
14

. In case of oak aged wines, 

concentration of tannins is very low due to several reasons; toasting is one of them. Toasting 

of the barrels reduces the tannins content because toasting influences the extraction of 

tannins. In the toasting process, elligitannins also undergoes chemical transformation due to 

oxidation, polymerization and hydrolysis of wine
15

. Another reason for low concentration of 

tannins content in the wine may be due to precipitation of tannins during barrel fermentation 

and low aging period
16

. 

Table 1. Tannins and sulfur dioxide content of various brands of wines 

Sample 

No. 
Wine Name 

Tannin         

content, % 

Free sulfur 

dioxide, ppm 

Total sulfur 

dioxide, ppm 

1 Napoleon Port wine No.7 0.0283 12.5 96 

2 Jagermeister 0.0766 5.12 256 

3 Santa Barbara Vinho Porto 0.0799 5.12 128 

4 Sula Vineyards 0.1381 5.12 96 

5 Jacob’s Creek 0.0299 5.12 80 

6 Yellow Tail Merlot 0.0249 7.82 78 

7 Lavina’s port wine No.5 0.0199 12.34 64 

8 Charlet Red 0.2041 5.18 156 

9 Angove 0.2091 6.38 104 

10 Vinsura 0.2506 4.78 98 

11 10% Premium 0.1079 7.98 102 

12 Port Wine Monte Carlo 0.0166 8.28 94 
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 Estimation of tannin concentration was performed by oxidation of tannins present in the 

wine sample with standard potassium permanganate using indigo carmine indicator. This is 

simple and more accurate method for determination of tannins content in wine samples. The 

potassium permanganate is strong oxidizing agent, it oxidizes the alcohol and other 

substances present in the wine sample. For this reason it is necessary to remove alcohol from 

wine sample by gentle heating. The blank sample must be prepared by treating wine sample 

with activated charcoal to remove the tannins and pigments present in wine.   

 Ripper method on the other hand is simple iodine titration method most commonly used 

for determination of sulfur dioxide
17

. It produces quick results and is also simple and 

inexpensive method. In this method iodine reacts with sulfur dioxide to give sulfuric acid 

and hydrogen iodide.   

SO
2
 + I2 +2H

2
O → H2SO4 + 2HI 

   In this method standardized iodine solution was added to the wine sample. Sulfur 

dioxide and water present in wine sample react with iodine. Sulfuric acid and hydrogen 

iodide are formed until iodine consumed. Starch indicator is used to indicate blue color at 

the end point of titration. In wine, sulfur dioxide is in equilibrium between different forms 

viz total SO2, free SO2 and molecular SO2. The sugar and other carbon compounds present in 

wine are able to act as sulfur dioxide binding. SO2 can also bind with phenolic compounds 

of red wine and reaction is directly visible by decoloration. Sulfur dioxide prevents chemical 

and enzymatic oxidation of wine. The results of sulfur dioxide contents for various wine 

samples are shown in Table 1. This experimental data shows that total sulfur dioxide content 

in the wine are in the range 64 to 256 ppm while free sulfur dioxide content of wines are in 

the range of 4.78 to 12.5 i.e. lower side. The findings of total sulfur dioxide are in the range 

which is given by European and Indian standard however free sulfur dioxides contents are 

slightly at lower side of European standard
13,18

.    

Conclusion 

The present study shows the data for tannins and sulfur dioxide content of various types of 

wine samples. Experimental results show tannin content is in the range of 0.016 to 0.25%. In 

case of dark colored wines, tannin content is on higher side while colorless wines represent 

low tannins content. On the other hand, free SO2 content in the wine sample is in the range 

of 4.78 to 12.5 ppm while total SO2 content are in the range of 64 to 256 ppm both free and 

total SO2 content are in the range as given by European and Indian standard. 
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