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APRESENTAÇÃO

	 A obra “Análise Crítica das Ciências Biológicas e da Natureza” consiste de 
uma série de livros de publicação da Atena Editora. Com 96 capítulos apresenta uma 
visão holística e integrada da grande área das Ciências Biológicas e da Natureza, com 
produção de conhecimento que permeiam as mais distintas temáticas dessas grandes 
áreas.

	 Os 96 capítulos do livro trazem conhecimentos relevantes para toda comunidade 
acadêmico-científica e sociedade civil, auxiliando no entendimento do meio ambiente 
em geral (físico, biológico e antrópico), suprindo lacunas que possam hoje existir e 
contribuindo para que os profissionais tenham uma visão holística e possam atuar em 
diferentes regiões do Brasil e do mundo. As estudos que integram a “Análise Crítica 
das Ciências Biológicas e da Natureza” demonstram que tanto as Ciências Biológicas 
como da Natureza (principalmente química, física e biologia) e suas tecnologias 
são fundamentais para promoção do desenvolvimento de saberes, competências e 
habilidades para a investigação, observação, interpretação e divulgação/interação 
social no ensino de ciências (biológicas e da natureza) sob pilares do desenvolvimento 
social e da sustentabilidade, na perspectiva de saberes multi e interdisciplinares.

	 Em suma, convidamos todos os leitores a aproveitarem as relevantes 
informações que o livro traz, e que, o mesmo possa atuar como um veículo adequado 
para difundir e ampliar o conhecimento em Ciências Biológicas e da Natureza, com 
base nos resultados aqui dispostos. 

Excelente leitura!

José Max Barbosa de Oliveira Junior
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STABILITY OF PECTINASE OF ASPERGILLUS NIGER 
IOC 4003 IN DIFFERENT SALTS FOR PURIFICATION 

IN BIPHASIC AQUEOUS SYSTEM

CAPÍTULO 13

Millena Cristiane de Medeiros Bezerra 
Jácome 

Federal University of Rio Grande do Norte, Natal 
/ RN, Brazil; PPGEQ - Graduate Program in 

Chemical Engineering; Laboratory of Biochemical 
Engineering)

E-mail: millena.cristiane@gmail.com

Murilo Ricardo do Nascimento Arrais
Carlos Eduardo de Araújo Padilha

Everaldo Silvino dos Santos

ABSTRACT: Enzymes are commonly used in 
the food industry, paper, textiles, antifungals, 
among others. In purification processes of 
various substances such as enzymes of 
biotechnological origin, aqueous two-phase 
systems are widely used. Therefore, the aim 
of the study was to investigate the stability of 
pectinase in different salts for the definition 
of a biphasic aqueous system to be used 
in the purification of the enzyme. Pectinase 
was produced by submerged fermentation of 
Aspergillus Niger IOC 4003 using the mangaba 
depulped residue as the inducer. From stock 
solutions, extracts were conditioned for 2 h in the 
presence of 5, 10, 15 and 20% (m / m) of ethanol, 
ammonium sulfate, dibasic sodium phosphate 
and sodium citrate. Control assays were 
performed in the absence of these components, 
with replacement by deionized water. In relation 

to the impact of the salts studied, the presence 
of the citrate and phosphate salts allowed 
greater stability in all the percentages used, with 
a drop in activity around 50%. In the presence 
of 10% ethanol, the relative activity was 422.81, 
being higher than that obtained with Citrate and 
Phosphate respectively 103.40 and 73.42 in 
the same percentage. For Sulfate, all relative 
activities obtained in the percentages studied 
were smaller than in the other trials. Thus, we 
consider that the stability of pectinase in the 
salts studied may aid in the selection of suitable 
phase-forming agents for the partitioning of this 
enzyme and its purification.
KEYWORDS: Pectinase, enzymatic stability, 
submerged fermentation, biphasic aqueous 
system.

INTROUCTION

Enzymes are commonly used in the food 
industry, paper, textiles, antifungals, among 
others. In purification processes of various 
substances such as enzymes of biotechnological 
origin, aqueous two-phase systems are widely 
used. 
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SPECIFIC OBJECTIVES

The objective of this study was to investigate the stability of pectinase in different 
salts for the definition of a biphasic aqueous system to be used in the purification of the 
enzyme.

MATERIALS AND METHODS

The work was developed at the Laboratory of Biochemical Engineering (LEB), 
which belongs to the Department of Chemical Engineering (DEQ), located at the 
Federal University of Rio Grande do Norte (UFRN), in the city of Natal, Rio Grande 
do Norte. Pectinase was produced by submerged fermentation of Aspergillus Niger 
IOC 4003 using 2g the mangaba depulped residue as the inducer. The medium used 
for fermentation contains a mineral solution consisting of 2% NaNO3; 1% K2HPO4; 5% 
MgSO4; 5% KCl; 0.001% FeSO4; 0.016% MnSO4; 0.012% ZnSO4 and 86.97% destilled 
water. From stock solutions, extracts were conditioned for 2 h in the presence of 5, 
10, 15 and 20% (m / m) of ethanol, ammonium sulfate, dibasic sodium phosphate and 
sodium citrate. Control assays were performed in the absence of these components, 
with replacement by deionized water. Table and figure 1 shows the results of enzyme 
and control stability at the different concentrations studied.  

RESULTS

In relation to the impact of the salts studied, the presence of the citrate and 
phosphate salts allowed greater stability in all the percentages used, with a drop in 
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activity around 50%. In the presence of 10% ethanol, the relative activity was 422.81, 
being higher than that obtained with Citrate and Phosphate respectively 103.40 
and 73.42 in the same percentage. For Sulfate, all relative activities obtained in the 
percentages studied were smaller than in the other trials. 

The Figure 2 and 3 – Enzyme activity values after 2 hours of contact of the extract with the 
saline solution of the different salts in the proportions studied and Relative activity of the enzyme 

in the different solutions and proportions studied.

CONCLUSION

Thus, we consider that the stability of pectinase in the salts studied may aid in the 
selection of suitable phase forming agents for the partitioning of this enzyme and its 
purification. We can observe values of higher activities in the presence of citrate and 
phosphate in the different proportions than in the other solutions studied. In the analysis 
of the stability of the enzyme in solution with ethanol was observed in the proportion 
of 10% a high relative activity in comparison with the other proportions. Therefore the 
citrate and phosphate salts are considered to be most suitable for use in two-phase 
aqueous systems for purification of Aspergillus niger IOC 4003 Pectinase.
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