
Volume 8 • Issue 4 • 1000400
J Bioremediat Biodegrad, an open access journal 
ISSN:2155-6199

Research Article Open Access

IIheme et al., J Bioremediat Biodegrad 2017, 8:4
DOI: 10.4172/2155-6199.1000400

Research Article OMICS International

Journal of 

Bioremediation & BiodegradationJo
ur

na
l o

f B
io

re
mediation & Biodegradation

ISSN: 2155-6199

*Corresponding author: Callistus I Iheme, Department of Biochemistry, 
Federal University of Technology, Owerri, Nigeria, Tel: +2347031014133; E-mail: 
rabikally@gmail.com

Received  June 15, 2017; Accepted June 26 , 2017; Published  June 30, 2017

Citation:  IIheme C, Ukairo DI, Ibegbulem CO, Okorom OO, Chibundu K (2017) 
Analysis of Enzymes Activities on Domestic Waste Dump Sites. J Bioremediat 
Biodegrad 8: 400. doi: 10.4172/2155-6199.1000400

Copyright: © 2017 Iheme C, et al. This is an open-a ccess article distributed under 
the terms of the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original author and 
source are credited.

�"�O�B�M�Z�T�J�T���P�G���&�O�[�Z�N�F�T���"�D�U�J�W�J�U�J�F�T���P�O���%�P�N�F�T�U�J�D���8�B�T�U�F���%�V�N�Q���4�J�U�F�T
Callistus I Iheme*, Doris I Ukairo, Chiedozie O Ibegbulem, Olivia O Okorom and Kelechi Chibundu
Department of Biochemistry, Federal University of Technology, Owerri, Nigeria

Abstract

Introduction: Effects of physico-chemical parameters on microbial dehydrogenases from domestic waste 
dumpsites were studied.

Methodology:  The microorganisms (
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and suspended in the same bu�er containing 2 mm EDTA and 1 mm 
Dithiothreitol (DTT). Cells were ruptured using osmotic shock by 
Nossal and Heppel [12]. �e cells were suspended in 20% sucrose bu�er 
then separated by centrifugation at 4000 rpm for 10 min. �e resulting 
paste was dispersed in acetone at 4°C. Cellular debris and unbroken 
cells were removed by centrifugation at 4000 rpm for 45 min at 4°C. �e 
supernatant obtained constituted the crude microbial extracts (soluble 
enzyme fraction) for each microbe.

Puri�cation of enzyme

�e enzyme was partially puri�ed from the crude microbial extracts 
in four steps: ammonium sulfate precipitation, dialysis, sephadex 
G200 gel �ltration chromatography and DEAE-cellulose column 
chromatography. All the steps were performed at 4°C.

Ammonium sulphate precipitation

�e protein sample was allowed to thaw to determine total volume, 
and was centrifuged at 3000 rpm for 30 min. �is was transferred into 
a beaker containing a stir bar and was placed on a magnetic stirrer. 
While the sample was being stirred, solid ammonium sulfate crystals 
were added to bring the �nal concentration to 60% saturation. (�e 
volume of ammonium sulphate used was equal to the volume of the 
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Ion-exchange chromatography

�e enzyme was further puri�ed using DEAE-cellulose column 
chromatography. �e method used was as described by Yannis [14]. 
DEAE-cellulose was suspended in 8 vol. of Tris-bu�er containing 50 
mM of NaCl and kept overnight for equilibration. �e column was 
carefully packed equilibrated with 8 vol. of same bu�er containing 0.25 
mM of NaCl. �en 3 ml of the partially puri�ed enzyme was diluted to 
15 ml and loaded into the column and was washed with appropriate 100 
ml of the equilibration bu�er. �e protein was eluted with 0.25M bu�er 
pH 7.2 and NaCl gradient 0.1-1 M, was passed through the exchanger 



Citation: IIheme C, Ukairo DI, Ibegbulem CO, Okorom OO, Chibundu K (2017) Analysis of Enzymes Activities on Domestic Waste Dump Sites. J 
Bioremediat Biodegrad 8: 400. doi: 10.4172/2155-6199.1000400

Volume 8 • Issue 4 • 1000400



Citation: IIheme C, Ukairo DI, Ibegbulem CO, Okorom OO, Chibundu K (2017) Analysis of Enzymes Activities on Domestic Waste Dump Sites. J 
Bioremediat Biodegrad 8: 400. doi: 10.4172/2155-6199.1000400

Volume 8 • Issue 4 • 1000400

Page 5 of 6

J Bioremediat Biodegrad, an open access journal 
ISSN:2155-6199



Citation: IIheme C, Ukairo DI, Ibegbulem CO, Okorom OO, Chibundu K (2017) Analysis of Enzymes Activities on Domestic Waste Dump Sites. J 
Bioremediat Biodegrad 8: 400. doi: 10.4172/2155-6199.1000400

Volume 8 • Issue 4 • 1000400

Page 6 of 6

J Bioremediat Biodegrad, an open access journal 
ISSN:2155-6199

C. albican respectively, when compared to the activities in other studied 
microorganisms.

As shown in Figure 2, the maximum DHA activity was recorded for 
F. oxysporium at pH 6.0 and the lowest was observed in S. aureus at pH
2.0. At pH 6.0, 7.0 and 8.0 the DHA activity from S. aureus was lower
than those from P. aeruginosa, T. mentagraphytes and F. oxysporium.

�e maximum activities were recorded at 35°C while minimum 
activities were recorded at the temperature of 10°C (Figure 3). Among 
the organisms studied, the highest DHA activity was recorded for F. 
oxysporium and the lowest activity was observed for P. aeruginosa at 
the optimum temperature of 35°C. At 35°C, the DHA activities from S. 
aureus, E. coli and C. albicans were lower than those from P. aeruginosa, 
T. mentagraphytes, and F. oxysporium. �e result obtained in this study
is in contrast with that of Dickinson and Monger [25] who reported
that the optimum temperature and pH for microbial DHA were 25°C
and pH 7.5, respectively.

Conclusion

�e e�ects of metal ions and inhibitors on the partially puri�ed 
dehydrogenases from microorganisms were assessed. �e optimum pH 
and temperature were also determined at 6.0 and 35°C, respectively. �e 
activity was severely inhibited by EDTA but butanol and ethanol had 
marked activating e�ects. �ere was increase in activity of the enzyme 
on Ca2+ treatment, whereas Mg2+ had a moderate increase but activities 
were decreased by both Zn2+ and Fe2+. Hence, in the presence of these 
activators, optimum temperature and pH, the activity of microbial 
dehydrogenase can be enhanced for degradation of domestic wastes 
dump sites and by extension, remediation of the soil for industrial and 
agricultural purposes.

Declaration of Interest

�e authors hereby declare that no con�ict of interest exists.

References

1. Vidali M (2001) Bioremediation: An overview. Pure and Applied Chemistry 73:
1163-1172.

2. �+�D�P�P�H�O���(�����&�D�G�L�V�F�K���*�����*�L�O�O�H�U���.�����������������)�X�Q�J�D�O���G�H�J�U�D�G�D�W�L�R�Q���R�I���Z�D�V�W�H�����,�Q�����'�U�L�Y�H�Q��
by Nature Litter Quality and Decomposition, pp: 33-45.

3. �6�X�E�K�D�Q�L���$���� �&�K�D�Q�J�\�R�Q�J�� �+���� �=�K�H�Q�J�P�L�D�R�� �<���� �0�L�Q�� �/���� �(�O���J�K�D�P�U�\�� �$�� �������������� �,�P�S�D�F�W��
of Soil Environment and Agronomic Practices on Microbial/Dehydrogenase
Enzyme Activity in Soil: A Review. Pakistan Journal of Biological Sciences 4:
333-338.

4. Wolinska J, Stepniewska B (2012) Oxidoreductases extracellularly secreted by 
microbes. Journal of Molecular Biology 8: 38-58.

5. �=�K�D�Q�J���6�%���� �:�X�� �=�/�� �������������� �,�G�H�Q�W�L�¿�F�D�W�L�R�Q�� �R�I�� �D�P�L�Q�R�� �D�F�L�G�� �U�H�V�L�G�X�H�V�� �U�H�V�S�R�Q�V�L�E�O�H��
�I�R�U�� �L�Q�F�U�H�D�V�H�G�� �S�+�� �R�I�� �P�L�F�U�R�E�L�D�O�� �G�H�K�\�G�U�R�J�H�Q�D�V�H���� �-�R�X�U�Q�D�O�� �R�I�� �%�L�R�U�H�V�R�X�U�F�H�V�� �D�Q�G��
Technology 102: 2093-2096.

6. Voet S, Donald F (2006) Fundamental of biochemistry life at the molecular
�O�H�Y�H�O�����-�R�K�Q���:�L�O�H�\���D�Q�G���6�R�Q�V�����1�H�Z���<�R�U�N�����8�6�$�����S�S��������������������

7.	 �%�U�]�H�]�L���V�N�D���0���� �6�W�
�S�Q�L�H�Z�V�N�L�� �:���� �6�W�
�S�Q�L�H�Z�V�N�D�� �=����Przywara G (2001) Effect of
�2�[�\�J�H�Q�� �'�H�¿�F�L�H�Q�F�\�� �R�Q�� �6�R�L�O�� �'�H�K�\�G�U�R�J�H�Q�D�V�H���$�F�W�L�Y�L�W�\�� �L�Q�� �D�� �3�R�W�� �(�[�S�H�U�L�P�H�Q�W�� �Z�L�W�K��
Triticale CV Jago Vegetation. International Agrophysics 15: 145-149.

8. Salazar S, Sanchez L, Alvarez J, Valverde A, Galindo P, et al. (2011) Correlation 
Among Soil Enzyme Activities Under Different Forest System Management
Practices. Ecological Engineering 37: 1123-1131.

9. Watts C, Sun L, Mochly R (2010) Mitochondrial aldehyde dehydrogenase.
Biochemistry Journal 45: 227.

10.	�6�R�Q�L�D���6�����6�D�N�V�K�D�P���*�����������������+�H�D�Y�\���P�H�W�D�O���L�P�S�D�F�W���R�Q���V�R�L�O���P�L�F�U�R�E�L�D�O���E�L�R�P�D�V�V�����V�R�L�O��
dehydrogenase activity and soil respiration rate. Int J Adv Res Biol Sci 1: 29-34.

11. �3�I�H�L�I�I�H�U���-�����������������(�Q�]�\�P�H�V�����W�K�H���S�K�\�V�L�F�V���D�Q�G���F�K�H�P�L�V�W�U�\���R�I���O�L�I�H�����:�L�O�H�\�����1�H�Z���<�R�U�N����
pp: 171-173.

12.	�1�D�Q�F�\���*�1�����/�H�R�Q���$�+�����������������7�K�H���5�H�O�H�D�V�H���R�I���(�Q�]�\�P�H�V���E�\���2�V�P�R�W�L�F���6�K�R�F�N���I�U�R�P��
Escherichia coli in Exponential Phase. J Biol Chem 241: 3055-3062.

13.	�+�D�V�V�D�Q���&���� �)�U�H�G�O�L�H�U�� �$���� �1�H�U�L�� �+���� �5�H�H�G�� �5�� �������������� �6�H�S�K�D�G�H�[�� �*���������� �0�H�W�K�R�G�� �R�I��
�H�Q�]�\�P�H���S�X�U�L�¿�F�D�W�L�R�Q���W�R���L�Q�F�U�H�D�V�H���V�S�H�F�L�¿�F�L�W�\�����S�S������������������

14.	�<�D�Q�Q�L�V���6�����������������3�X�U�L�¿�F�D�W�L�R�Q���D�Q�G���&�K�D�U�D�F�W�H�U�L�]�D�W�L�R�Q���R�I���O�D�F�W�D�W�H���G�H�K�\�G�U�R�J�H�Q�D�V�H�����$�Q��
undergraduate biochemistry laboratory experiment. Advances in Biochemistry
2: 14-23.

15.	�,�K�H�P�H���&�,�� �������������� �(�Q�]�\�P�H�� �L�V�R�O�D�W�L�R�Q���� �S�X�U�L�¿�F�D�W�L�R�Q�� �D�Q�G�� �F�K�D�U�D�F�W�H�U�L�]�D�W�L�R�Q���� �,�Q����
Laboratory Experiments in Biochemistry (A Students’ Manual). In: Ojiako AO
(ed.), FUTO Press Ltd., Owerri, Nigeria, pp: 300-333.

16.	Nweke CO, Okolo JC, Nwanyanwu CE, Alisi CS (2006) Response of planktonic 
bacteria of New Calabar River to zinc stress. Afr J Biotechnol. 5: 653-658.

17.	Nwogu 

http://www.academia.edu/download/43833353/pdf.pdf
http://www.academia.edu/download/43833353/pdf.pdf
http://www.docsdrive.com/pdfs/ansinet/pjbs/2001/333-338.pdf
http://www.docsdrive.com/pdfs/ansinet/pjbs/2001/333-338.pdf
http://www.docsdrive.com/pdfs/ansinet/pjbs/2001/333-338.pdf
http://www.docsdrive.com/pdfs/ansinet/pjbs/2001/333-338.pdf
http://www.sciencedirect.com/science/article/pii/S0960852410013799
http://www.sciencedirect.com/science/article/pii/S0960852410013799
http://www.sciencedirect.com/science/article/pii/S0960852410013799
http://www.old.acta-agrophysica.org/artykuly/international_agrophysics/IntAgr_2001_15_3_145.pdf
http://www.old.acta-agrophysica.org/artykuly/international_agrophysics/IntAgr_2001_15_3_145.pdf
http://www.old.acta-agrophysica.org/artykuly/international_agrophysics/IntAgr_2001_15_3_145.pdf
http://www.sciencedirect.com/science/article/pii/S0925857411000723
http://www.sciencedirect.com/science/article/pii/S0925857411000723
http://www.sciencedirect.com/science/article/pii/S0925857411000723
http://www.jbc.org/content/241/13/3055.short
http://www.jbc.org/content/241/13/3055.short
http://link.springer.com/article/10.1007/s004360050184
http://link.springer.com/article/10.1007/s004360050184
http://link.springer.com/article/10.1007/s004360050184
http://www.ajol.info/index.php/ajb/article/view/138118
http://www.ajol.info/index.php/ajb/article/view/138118
http://search.proquest.com/openview/e24a6f952eb3de4f092f6ab64a42bf1d/1?pq-origsite=gscholar&cbl=1006374
http://search.proquest.com/openview/e24a6f952eb3de4f092f6ab64a42bf1d/1?pq-origsite=gscholar&cbl=1006374
http://search.proquest.com/openview/e24a6f952eb3de4f092f6ab64a42bf1d/1?pq-origsite=gscholar&cbl=1006374
http://www.ajol.info/index.php/ajb/article/view/58431
http://www.ajol.info/index.php/ajb/article/view/58431
http://www.ajol.info/index.php/ajb/article/view/58431
http://link.springer.com/article/10.1007/s00374-003-0600-y
http://link.springer.com/article/10.1007/s00374-003-0600-y
http://link.springer.com/article/10.1007/s00374-003-0600-y
http://docsdrive.com/pdfs/academicjournals/ajb/0000/26632-26632.pdf
http://docsdrive.com/pdfs/academicjournals/ajb/0000/26632-26632.pdf
http://www.sciencedirect.com/science/article/pii/S1319562X1600005X
http://www.sciencedirect.com/science/article/pii/S1319562X1600005X
http://www.sciencedirect.com/science/article/pii/S1319562X1600005X
http://link.springer.com/article/10.1007/s00253-007-1250-z
http://link.springer.com/article/10.1007/s00253-007-1250-z
http://link.springer.com/article/10.1007/s00253-007-1250-z
http://search.proquest.com/openview/0178e3032903473e3eb4220372b34434/1?pq-origsite=gscholar&cbl=276275
http://search.proquest.com/openview/0178e3032903473e3eb4220372b34434/1?pq-origsite=gscholar&cbl=276275
http://search.proquest.com/openview/0178e3032903473e3eb4220372b34434/1?pq-origsite=gscholar&cbl=276275
http://gut.bmj.com/content/34/10/1433.abstract
http://gut.bmj.com/content/34/10/1433.abstract
http://gut.bmj.com/content/34/10/1433.abstract

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Literature Review
	Materials and Methods
	Microbial isolation
	Screening for dehydrogenase activity
	Methods of enzyme isolation
	Purification of enzyme
	Ammonium sulphate precipitation
	Dialysis
	Sephadex G-200 method
	Ion-exchange chromatography
	Calculation
	Impacts of effectors
	Effects of metal ions
	Effect of pH
	Effect of temperature
	Statistical Analysis

	Discussion
	Conclusion
	Declaration of Interest
	Figure 1
	Figure 2
	Figure 3
	Table 1
	Table 2
	Table 3
	References

