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 Background: The use of the coffee bark, abundant resource in Brazil, for extraction of 
tannins can generate an extra source of income for producers, while minimizing the 
environmental impacts that may occur due to improper storage of this waste. Given the 
above, the aim of this study was to evaluate the yield of coffee bark tannins of Coffea 
arabica species, extracted by means of different concentrations of sodium sulfite. We 
used 100 g of dried coffee husk and 1500 mL of water, subject to four different 
amounts of sodium sulfite (Na2SO3): 0; 1.5; 3.0 and 4.5% relative to the mass of dry 
bark. The extractions were carried out at 70 ° C over a period of 3 hours. Based on the 
results obtained, it was contacted that the sodium sulfite concentration is a factor that 
influences the yield of tannin extraction. It follows also that the concentration of 3.0% 
showed the best result. 

 
INTRODUCTION 

 
 Agricultural residues can cause various environmental problems when accumulated, if not disposed of 
properly cause contamination of soil and groundwater due to decomposition of organic matter. Brazil is the 
world's largest coffee producer, and the bark of the beans are one of the main waste produced by the activity. 
According to Andrade (2011), depending on the species, the amount of bark generated during the beneficiation 
process may be equal to the amount of clean grain. A recovery option that waste may be its use in obtaining 
tannins, thus reducing the risk of environmental impacts that occur by inadequate disposal or by burning the 
bark, and generate a source of income for the producer. 
 Natural tannins are polyphenols of varying molecular weight, water soluble and which have the ability to 
precipitate proteins (FARMER, 1967). They are classified into hydrolysable and condensed. The hydrolyzable 
polyesters are glucose, which are easily hydrolyzed by acid action. Based on the nature of the resultant acid 
from hydrolysis, the hydrolyzable tannins are gallotannins and divided into elagetaninos. The condensable 
constitute flavonoid unit with various degrees of condensation (PIZZI, 1993). 
 The tannins are present in many plant species and are responsible for defending the plant against herbivores 
attack's and the action of pathogenic microorganisms, mainly xylophagous agents of wood (ZUCKER, 1993). 
They are present in greater amounts in the bark and heartwood, which are the higher incidence of local attacks 
and injuries in the plant by xylophagous (TRUGILHO et al., 2003). Tannins can also be found in several other 
plant parts such as leaves, roots, twigs, seeds and barks of the fruits (PAES et al., 2010). 



50                                                                Taís Regina Lima Abreu Veiga et al, 2016 
Australian Journal of Basic and Applied Sciences, 10(4) February 2016, Pages: 49-53 

 

 Such compounds have been the subject of several studies, most of which comes addressing the potential use 
of the substance in several industrial segments. According to Covington (1997), one of the first uses of tannins it 
was in the tanning animal skins. However, with the advent of technology and the increasing need to use 
renewable and natural sources the use of tannins as raw material for production of adhesives and other materials 
have been increasingly demanded. Due to its reactivity and phenolic compounds, natural tannins can be used in 
the manufacture of adhesives. Furthermore, the tannins are used in the manufacture of pharmaceuticals, 
biocides, plasticizers / cement dispersion, water treatment (coagulants and flocculants), food industry as 
antioxidant for beverages and juices, wood preservatives (due to fungicidal characteristics and bactericide), 
production of resins, among other purposes (PIZZI, 1982; KASPAR e PIZZI, 1996; NOFERI et al., 1997; 
JORGE, et al., 2001). 
 According Mori (2003) the tannin extraction can be performed by different methods, and, these extractions 
are usually simple, made with hot water. However, the extraction temperature is a parameter important and 
influences on yield, and also extractions carried out at elevated temperatures leads to extraction of non-phenolic 
materials, it is important to note that each species has a suitable temperature range for the extraction of tannin 
(PIZZI et al., 1986; MORI, 1997). 
 Other factors can also may significantly influence the tannin yield, as the relationship liquor /bark, the 
extraction time, and especially the salt extractor used. Mori (2003) evaluated the use of sodium sulfide and 
sodium hydroxide solution in the extraction of tannins in Barbatimao bark, and they conclude that the sodium 
sulfite had better results. Sousa (2015) evaluated the influence of the sodium sulfite concentration in the species 
Anadenanthera peregrina and Tachigali aurea and obtained an increase in yield of 82% when used 3% of salt to 
the first species and using 4% of salt for the second species obtained an increase in yield of 103% condensed 
tannins. 
 Given the above, the objective of this study was to investigate the influence of sodium sulfite concentration 
in the yield of tannin extracted from the bark of the coffee beans from acaiá variety (Coffea arábica L.). 
 

MATERIAL AND METHODS 
 
1. Collection and preparation of the material: 
 The bark of coffee (Coffea arábica L.), Acaiá variety, was collected, for extracting tannins, in the 
municipality of Nepomuceno-MG. The barks were air dried for three weeks and then ground in a hammer mill 
to obtain a thinner and more uniform material. 
  To obtain the moisture from material, 20g of ground bark were removed from each species, using five 
replicates, and leading them to the sterilizing and drying oven for 24 hours at 103 ± 2 ° C. The calculation of the 
moisture has been done by the relationship between moist and dry weight of crushed bark. 
 
2. Extraction of tannins: 
 The extraction of tannins was performed by adapting the methodology used by Mori et al. (2003). The 
extractions were performed using 100 g of bark and 1500 mL of water (ratio liquor/bark 15: 1) at 70 ° C for 3 
hours and subjected to different amounts of sodium sulfite (Na2SO3): 0; 1.5; 3.0 and 4.5% relative to the mass of 
dry bark. 
 Completed the extraction, the material was sieved on a 1mm² mesh sieve, where was discarded portion 
retained on the sieve, and then it was sieved again employing a sieve of 200 mesh. Subsequently, the liquid 
containing the tannin was filtered using a vacuum pump and glass crucible lined with porous glass wool two. 
 
3.  Determination of the solids content and solids yield: 
 After concentrating of the filtrate, it was obtained the mass of the extract and  removed two samples of 10 g. 
Samples were taken for sterilization and drying oven for 24 hours at 103 ± 2 ° C, then the dry weight was 
obtained. The solids percentage was obtained by the following equation: 

 
Where: 
PSC (%) = percent solids content; 
Md = mass of dry sample (g); 
Wm = wet mass of sample (g). 
 Multiplying the solids content (g) by the mass of each extract was obtained the yield solids. 
 
4. Determination of gravimetric yield in condensed tannins (%): 
 From the concentrated liquid, withdrew from the same two samples of 20 g for determining the Stiasny 
Index. 
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 According Guangcheng et al. (1991), the Stiasny index is obtained by reaction of 20 g of concentrated 
extract, 10 mL of distilled water, 4 mL of formaldehyde (37% m/m) and 2 mL of HCl 10 N. This mixture was 
heated for 35 minutes under refluxing, and after completion of the reaction, the extract was filtered through 
sintered glass crucible of porosity nº 2 and placed in an oven at a temperature of 103 ± 3 °C until constant 
weight. Obtaining the dry mass of the precipitate, it was calculated the Stiasny Index from the following 
equation: 

 
Where: 
SI = Stiasny Index 
m1 = mass of the precipitate dry tannin-formaldehyde; 
m2 = total mass of solids in 20 g of extract. 
 The gravimetric yield in tannins (%) was obtained by multiplying the yield on solid by the Stiasny Index of 
each treatment. The yield of tannin components was not determined by the difference between the yield of 
solids and the yield of tannin. 
 
5. Statistics: 
 This work consisted of four treatments (0, 1.5, 3.0 and 4.5% of sodium sulfite) conducted in three 
repetitions, totaling 12 extractions. The experiment was conducted following a completely randomized 
experimental design, according of the statistical model as follows: 

 
Where: 
Yijk = random variable is the value of the response variable (dependent variable) 
μ = general average; 
ai = effect of sodium sulfite; 
εijk = random error. 
 The F test was used at 5% probability to identify variation in treatments and the Scott-Knott test at 5% 
probability to compare the treatment means. 
 All analyzes were performed with the aid of computer program Sisvar 5.1 Build 72. 
 

RESULTS AND DISCUSSION 
 
 From Table 1 it is possible to note that the different sodium sulfite concentrations is significantly influenced 
by all analyzed parameters, with exception for the Stiasny Index. 
 
Table 1: Summary of the analysis of variance for total solids (TST), total yield of solid (TYS), Stiasny index (SI), condensed tannin content 
       (CTC) and non-tannin content (NTC). 

Cause of variation GL 
Mean Square 

TST TYS SI CTC NTC 
Na2SO3 3 13.96 * 38.28 * 0.46 ns 0,22 * 54,25 * 
Error 8 7.61 1.24 0,35 0,04 0,48 

CV (%) - 4.95 3.72 7,67 8,77 2,56 
* Significant at 5% of significance by test F; ns = not significant at 5% of significance by test F. 
 
 Observing the Table 2, it is noted that, for the solid yield the extractions made without sodium sulphite (in 
water alone) had the lowest mean of 16, 48%. The other treatments were considered statistically equal. 
 
Table 2: Average values of the parameters analyzed. 

Treatments TST TYS SI CTC NTC 
0.0% Na2SO3 16.48 a 25.15 a 7.46 a 1.92 a 21.13 a 
1.5% Na2SO3 20.38 b 29.57 b 7.51 a 2.15 a 26.68 b 
3.0% Na2SO3 20.74 b 31.95 c 7.71 a 2.45 b 29.32 c 
4.5% Na2SO3 21.14 b 33.28 c 8.32 a 2.50 b 30.78 d 

Means followed by the same letter in the column do not differ by the Scott-Knott test at 5% probability. 
 
 As regards yield of the solids was again observed that treatment where was not used in the extractor salt 
showed the lowest average of 25.15% while treatments of 3.0 and 4.5% sodium sulfite showed highest average 
and did not differ statistically from each other. The treatment used 1.5% Na2SO3 showed an intermediate 
average, of 29.57%. Almeida et al. (2014) found a higher solids content of around 37%, but it is worth noting 
that the species was the Coffea canephora and the extraction system used was ethanol and hot water as 
extracting agents and the relationship liquor/bark was 25/1. 
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 The Stiasny Index was the only parameter which was not significantly influenced by the amount of sodium 
sulfite. It is worth noting that the analysis of this index is of utmost importance in this study because it means 
the amount of solid reacted with formaldehyde in acid medium, which consequently is the percentage of existing 
tannins in the solid material. Yielded an average of 7.75% for Stiasny Index, very low result compared with 
forest species as Stryphnodendron adstringens, Anadenanthera peregrina, Tachigali aurea and Acacia 
molíssima, that depend on the extraction system, showing an Stiasny Index over 90%, i.e., almost all solids 
existing in the bark of these species are condensed tannins. 
 The condensed tannin content in coffee species studied was greater for the extractions that had a greater 
concentration of sodium sulfite (3.0 and 4.5%), and the treatments of 1.5% sodium sulphite and not used the 
same were considered equal statistically, presenting the lowest average (Table 2). This result was expected since 
the use of salt involves the opening of the heterocyclic ring of the flavonoid unit of condensed tannins,  
generating sulfonated groups (SO3) that are hydrophilic, and favors the extraction in hot water (PIZZI and 
MITTAL, 1994). However, in general, it can see that there is a very small amount of tannins in all solid content 
of coffee bark, as already indicated the Stiasny Index, the highest averages were around 2.5% result similar to 
that found by Barcelos et al. (2001) 2.7% for the same species. 
 Regarding the tannin content it can not be said that there has been an increasing trend in non-tannic 
substances with increased content of sodium sulfite concentration, and are all statistically different treatments. 
The highest average, of 30.78%, was obtained by the treatment containing larger amount of salt and the smaller, 
21.13% which did not use the salt. Looking at Figure 1, it is noted that extraction with 3.0% sodium sulfite is 
better than 4.5%, since these treatments have the same  condensed tannin content, statistically (higher than 
others treatments), and that the extraction with 3.0% provides lower yield in tannin. 
 

 
 
Fig. 1: Yield in condensed tannins and non tannins, of coffee bark. 
 
 Means followed by the same letter in the column do not differ by the Scott-Knott test at 5% probability. 
 
Conclusion: 
 The sodium sulfite concentration influences the yield of tannin in bark of coffee, with the 3.0% 
concentration showed better results. 
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