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APRESENTAÇÃO

O e-book Inovação em Ciência e Tecnologia de Alimentos – Vol 1, 2 e 3, traz um 
olhar integrado da Ciência e Tecnologia de Alimentos. A presente obra é composta 
por 86 artigos científicos que abordam assuntos de extrema importância relacionados 
às inovações na área de Ciência e Tecnologia de alimentos. 

No volume 1 o leitor irá encontrar 28 artigos com assuntos que abordam a 
inovação no desenvolvimento de novos produtos como sucos, cerveja, pães, nibs, 
doce de leite, produtos desenvolvidos a partir de resíduos, entre outros. O volume 
2 é composto por 34 artigos desenvolvidos a partir de análises físico-químicas, 
sensoriais, microbiológicas de produtos, os quais tratam de diversos temas 
importantes para a comunidade científica. Já o volume 3, é composto por 25 artigos 
científicos que expõem temas como biotecnologia, nutrição e revisões bibliográficas 
sobre toxinfecções alimentares, probióticos em produtos cárneos, entre outros. 

Diante da importância em discutir as inovações na Ciência e Tecnologia de 
Alimentos, os artigos relacionados neste e-book (Vol. 1, 2 e 3) visam disseminar o 
conhecimento e promover reflexões sobre os temas. Por fim, desejamos a todos 
uma excelente leitura!

Vanessa Bordin Viera
Natiéli Piovesan
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EVALUATION OF THE PROCESS OF 
DESPECTINIZATION OF CUPUAÇU PULP (Theobroma 

grandiflorum)

CAPÍTULO 21
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ABSTRACT: Cupuaçu (Theobroma 
grandiflorum), is a fruit considered exotic and 
of great economic potential in the national 
and international market, which has great 
sensorial characteristics like attractive aroma 
and pleasant taste. The objective of the 
research was to evaluate the conditions of the 
enzymatic treatment in the pulp of the cupuaçu, 
through the process of despectinization of the 
pulp. The pectin analysis was performed on 

the cupuaçu pulp samples, before and after 
the treatments. The design was the complete 
factorial design composed of three replicates at 
the central point. The effect of these variables 
was studied in three experimental levels: -1, 0, 
1, where -1 and 1 correspond to the minimum 
and maximum levels, and 0 corresponds to the 
central point. The factors were time (30, 55, 80 
min.) And temperature (25, 40, 55°C) treatment. 
The results were evaluated through Analysis 
of Variance (ANOVA) and response surface 
methodology, using a statistical program called 
Statística, Version 7.0. The enzymatic treatment 
provided a reduction in the pectin chains in all 
the tests, the highest percentage being found at 
25ºC for 80 minutes (46.82%).
KEYWORDS: Enzymatic treatment. Pectin. 
Physicochemical.

RESUMO: O cupuaçu (Theobroma 
grandiflorum), é um fruto considerado exótico 
e de grande potencial econômico no mercado 
nacional e internacional, que possui grandes 
características sensoriais como aroma atrativo 
e sabor agradável. O objetivo da pesquisa foi 
avaliar as condições do tratamento enzimático 
na polpa do cupuaçu, através do processo de 
despectinização da polpa. A análise da pectina 
foi realizada nas amostras de polpa de cupuaçu, 
antes e após os tratamentos. O delineamento 
utilizado foi o fatorial completo composto por 
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três repetições no ponto central. O efeito dessas variáveis   foi estudado em três níveis 
experimentais: -1, 0, 1, onde -1 e 1 correspondem aos níveis mínimo e máximo, e 0 
corresponde ao ponto central. Os fatores foram tempo (30, 55, 80 min.) E temperatura 
(25, 40, 55 ° C). Os resultados foram avaliados através da Análise de Variância (ANOVA) 
e da metodologia de superfície de resposta, utilizando um programa estatístico 
denominado Statística, versão 7.0. O tratamento enzimático proporcionou redução 
nas cadeias de pectina em todos os testes, sendo o maior percentual encontrado a 25 
ºC por 80 minutos (46,82%).
PALAVRAS-CHAVE: Tratamento enzimático. Pectina. Fisico quimica.

1 |  INTRODUCTION 

The cupuaçuzeiro stands out as being one of the fruit of great importance for the 
Amazon and stands out for having great sensorial characteristics like attractive aroma 
and pleasant flavor. Its pulp also has a remarkable content of acidity, soluble solids 
and pectin, besides the seeds contain high content of lipids and theobromine (LIRA et 
al., 2012; VIANA, 2010). The cupuaçu processing represents the fruit breakage and 
removal of the pulp, this activity being performed manually or mechanized. (JORGE, 
2011; SOUZA, et al., 2011).

The production of fruit pulp is a process of beneficiation of the fruit indispensable 
for its conservation, besides its processing is favorable for the full use of the fruits, 
both in the harvest period or in the off-season, since it is an important raw material in 
the food industry for the production of derivatives (CAVALCANTE, 2005).

In general, the economic importance of cupuaçu comes from the production of 
juices, soft drinks, ice cream, candies, compote, yogurts, concentrates, dehydrated 
pulps and flavorings made from its pulp, which has a high content of pectin, which 
favors the production of other derivatives such as jelly (GONÇALVES, 2014).

Pectin “is a polysaccharide which has in its structure linear chains of α-1,4-
linked D-galacturonic acid, which together with cellulose and hemicellulose, form the 
structural material of the cell walls of the plants, conferring the mechanical strength 
of the cell wall (BOBBIO & BOBBIO, 2001).

In this respect, some attributes such as consistency and turbidity in fruit juices 
occur due to the presence of these pectic substances and cause a significant increase 
in viscosity, interfering in the processing stages, such as filtration and concentration.

Thus, the use of these enzymes promotes a better use of the raw material, 
increasing the efficiency of the unit operations involved in its production process, 
energy consumption, and minimizing waste (PALUDO & KRÜGER, 2011).

Therefore, the objective of this work was to evaluate the conditions of enzymatic 
treatment of the fruit pulp of the cupuaçu fruit produced in the municipality of Santa 
Isabel do Pará, by means of the depectinization, in order to contribute to the 
improvement of the fruit processing.
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2 |  MATERIAL AND METHODS 

2.1 Raw material

The fruit was purchased in the municipality of Santa Izabel do Pará and then 
transported to the Food Laboratory of the State University of Pará, Campus XX, 
located in the municipality of Castanhal - PA. It was followed by the steps of selection, 
cleaning and sanitization by immersion in a solution containing 100 mg / L of active 
chlorine for 15 minutes. The fruits were pulped and the pulp obtained was packed in 
100 g polyethylene packs, frozen and stored at -20 ° C until analysis.

2.2 Determination of pectin

The pectin analysis was performed on the cupuaçu pulp samples, as well as on 
the samples after each treatment, in order to analyze the efficiency of the enzyme 
action in the different treatments. The analysis followed the methodology proposed 
by Matissek et al. (1998). The results were expressed as mg of galacturonic acid/L 
(mg AG/L). From the results of the final pectin content it was verified which treatments 
showed higher pectin hydrolysis in the samples.

2.3 Experimental design

The design used in this research was the complete factorial design. The 
evaluated factors were time and temperature of enzymatic treatment, as shown in 
Table 1, with an enzymatic preparation provided by Novozymes, and the trials were 
conducted in a randomized manner. The design was performed with three replicates at 
the central point, in order to estimate the analytical error. The effect of these variables 
was studied in three experimental levels: -1, 0, 1, where -1 and 1 correspond to the 
minimum and maximum levels, and 0 corresponds to the central point. The analysis 
of the results was performed by analysis of variance (ANOVA) at a significance level 
of 5% and response surface methodology using Statistica 7.0 software.

Treatments Temperature (ºC) Time (min)
1 40 55
2 25 80
3 40 55
4 55 30
5 25 30
6 40 55
7 55 80

Table 1 - Experimental delineation.
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2.4 Enzymatic treatment

In order to perform the enzymatic treatment in the frozen cupuaçu pulp, 100 
g of the pulp was first diluted in 300 ml of water, followed by the addition of 15 ml 
of the diluted pulp in each 50 ml stainless steel tube and the insertion of a fixed 
concentration of 200 mg/L of the enzyme Pectinex SMASH XXL. Then, the tubes 
were submitted to the water bath, as determined in the complete factorial design. 
After the enzymatic treatment, the enzymes were inactivated at 85°C for 15 minutes 
and pectin determination was carried out.

3 |  RESULTS AND DISCUSSION 

3.1 Determination of pectin

The result obtained from the pectin concentration in the frozen cupuassu pulp 
was 5,384.01 mg AG/L. However, Villachica (1996) and Nazaré (2003), both found the 
pectin value of 390 mg / 100g of fresh cupuaçu pulp. Rodrigues (2009), established 
a pectin concentration of 9,280 mg/100g in the cupuaçu pulp.

According to Coelho (2008), this divergence occurs as a function of the source 
from which it is extracted, as well as the diversity of the fruit, the maturation process, 
the extraction procedure and the mode of cultivation, has a total influence on the 
quantity determination of pectin.

3.2 Enzymatic treatment

The experimental values obtained from the pectin concentration after the 
enzymatic treatment at the points of the complete factorial design are presented in 
Table 2.

Treatments
Variable [ ] of Pectin *

Temperature (ºC) Time (min) Enzyme (mg AG/L)

1 40 55 3.289,40

7 55 80 3.136,14

3 40 55 3.238,31

4 55 30 3.731,48

5 25 30 3.323,46

6 40 55 3.263,85

2 25 80 2.862,98

Table 2 - Results of pectin concentration after enzymatic treatment.
Notes: Concentration [ ]; * after treatment; Enzyme Pectinex SMASH XXL.
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The results found in Table 2 confirm that the time and temperature of treatment 
variables have a significant effect on the enzyme performance, showing the reduction 
of the pectin concentration in the analyzed samples.

The use of a lower temperature (25°C) with the longest time (80 min) provides 
the highest efficiency of the enzyme (Treatment 2). In contrast, the use of higher 
temperatures (55°C) for a short period of time (30 min) showed the lowest enzymatic 
action (Treatment 4).

Thus, Table 3 expresses the result of the analysis of variance for the enzymatic 
treatments, where it was verified that the effect of time and temperature exerted a 
significant effect on the response, for p<0.05.

Factors DF SS SM F P
Temperature (1) 1 116001,5 116001,5 177,76* 0,005*

Time (2) 1 278688,9 278688,9 427,08* 0,002*
1:2 1 4546,8 4546,8 6,96 0,12

Lack of adjustment 1 0,2 0,2 0,0003 0,98
Pure Error 2 1305,1
Total SS 6 400542,6

R2 = 0,9967

Table 3 - Results of model variance line.
Notes: Degree of Freedom (DF); Sum of squares (SS); Square of the mean (SM); Test F (f).

According to Table 3, the interrelation between variables does not have a 
significant statistical effect on the response (p <0.05). However, the time and the 
temperature have great influence on the process, since these variables are of 
fundamental importance for the enzymatic reactions.

Balischi et al. (2002) confirmed in his research with acerola pulp, that the 
variations of time and temperature, as the data exposed in this work, has a great 
influence on the enzymatic treatment for the degradation of pectin chains, as well as 
the concentration of the enzyme preparation.

Figure 1 shows the response surface of the data obtained in the enzymatic 
treatment.
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Figure 1 - Line model response surface result.

Figure 1 represents a linear fi t for the time and temperature variables. Where 
it can be seen that the lowest pectin concentration was 2,862.98 mg AG / L, since 
increasing time and decreasing temperature resulted in greater hydrolysis of the 
pectin chains present in the pulp. Thus, the best treatment condition for the enzyme 
was the treatment 2, which had a temperature of 25 ° C for 80 minutes, promoting a 
reduction of 46.82% in the pectin concentration of the analyzed pulp.

Balischi et al. (2002) obtained better results, varying the time, temperature 
and concentration of two enzyme preparations under the following conditions: 
Citrozym Ultra L and Pectinex Ultra SP-L, in the concentrations of 100 and 120 
ppm, temperatures of 45 and 35 ° C and treatment times 60 and 75 minutes, with a 
reduction in pectin content of 68.2% and 32.4%, respectively.

4 |  CONCLUSIONS 

The complete factorial design that was used allowed to fi nd the ideal conditions 
of the enzymatic treatment, reducing pectin concentration in the raw material. 
Therefore, treatment 2, with longer time (80 min) and lower temperature (25 ° C), was 
the most suitable for enzymatic action, with 46, 82% pectin hydrolysis in the cupuaçu 
pulp. Studies related to the depectinization of regional fruit pulps are still limited, 
since there is a great variety of fruits from different regions. Therefore, it is necessary 
to increase the incentive in research, so that parameters can be raised to improve 
the application of industrial enzymatic complexes, with a view to better processing of 
this raw material.
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