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FOREWORD 

 

Microbial physiology encompasses a diverse array of topics that are 

essential for comprehending the interactions of microorganisms with their 

environment and with one another. This field not only includes fundamental 

theoretical concepts but also extends to practical applications relevant to various 

sectors, including agriculture, health, and industry. Through the hands-on 

experience gained in laboratory settings, you will enhance your theoretical 

knowledge while acquiring the laboratory techniques necessary for 

microbiological research. 

Moreover, this experiential learning enables you to observe and analyze 

various phenomena associated with microbial growth and metabolism. Key 

processes such as carbohydrate fermentation, nitrate and hydrogen peroxide 

reduction, and the production of hydrogen sulfide and ammonia by bacteria will 

be examined in depth. By gaining insights into microbial growth patterns and the 

abiotic and biotic factors that influence these patterns, you will be better equipped 

to understand the intricate relationships between microorganisms and their 

environments. Consequently, achieving proficiency in this material is vital for 

preparing you to tackle the challenges that lie ahead in microbiological research 

and its applications. 

Jember, 30th November 2024 

 

Author Team 

 

 

 



iv 
 

TABLE OF CONTENTS 

 

Cover i 

By Ii 

Foreword Iii 

Table of contents iv 

Chapter 1 Hydrolysis Of Carbohydrates, Proteins, And Lipids 1 

Chapter 2 Carbohydrate Fermentation 7 

Chapter 3 Reduction of Nitrate and Hydrogen Peroxide 9 

Chapter 4 Formation of H2S by Bacteria 13 

Chapter 5 Formation Ammonia by Bacteria 15 

Chapter 6 Microbial Growth Patterns 17 

Chapter 7 Abiotic Factors Affecting Microbial Growth 22 

Chapter 8 Biotic Factors Affecting Microbial Growth 32 

Chapter 9 References 37 

 
 
 
 
 

  



37 
 

REFERENCES 
 
Besson, S., Almeida, M. G., & Silveira, C. M. 2022. Nitrite reduction in bacteria: A 

comprehensive view of nitrite reductases. Coordination Chemistry Reviews, 464, 
214560. 

 
Cappuccino, J.G. and Welsh, C. 2020. Microbiology: A Laboratory Manual. Pearson. 
 
Chandel N. S. 2021. Glycolysis. Cold Spring Harbor perspectives in biology, 13(5), a040535.  
 
Datta R. 2024. Enzymatic degradation of cellulose in soil: A review. Heliyon, 10(1), 

e24022. 
 
Deacon J.W. 2006. Fungal Biology 4th ed. Blackwell Publishing Ltd. Victoria. Australia 
 
Deng, Y.J. and Shiao, Y.W. 2016. Synergistic growth in bacteria depend on substrate 

complexity. Journal of Microbiology. 54(1): 23-30. 
 
Diether, N. E., & Willing, B. P. 2019. Microbial Fermentation of Dietary Protein: An 

Important Factor in Diet⁻Microbe⁻Host Interaction. Microorganisms, 7(1), 19.  
 
Figuiredo, A.R.T and Jos K. 2020. Cooperation and Conflict within the Mocrobiota and 

Their Effects on animal Hosts. Frontiers in Ecology and Evolution. 8(132): 1-15. 
 
Gonzalez, J. M., & Aranda, B. 2023. Microbial Growth under Limiting Conditions-Future 

Perspectives. Microorganisms, 11(7), 1641.  
 
Hatti-kaul, R., Lu C., Tarek, D., and Hesha, E.E. 2018. Lactic acid bacteria from starter 

culture to producers of chemicals.  Journals Investing in Science. 365 (20): 1-21. 
 
Herigstad, B., Hamilton, M. and Heersink, J. 2001. How to optimize the drop plate method 

for enumerating bacteria. Journal of Microbiological Methods. 44(2): 121-129. 
 
Jawetz, m. and Adelberg’s. 2018. Medial microbiology 28e. New York Publisher Service. 
 
Jutono, J., Soedarsono, S., Hartadi, S., Kabirun, S., and Suhadi, D. 2019. General 

Microbiology Practikum Guidelines for University. UGM Press. Yogyakarta. 
 
Kawano, Y., Suzuki, K., & Ohtsu, I. 2018. Current understanding of sulfur assimilation 

metabolism to biosynthesize L-cysteine and recent progress of its fermentative 
overproduction in microorganisms. Applied microbiology and 
biotechnology, 102(19), 8203–8211.  

 
Kenny, D.J. and Balskus, E.P. 2018. Engineering chemical interactions in microbial 

communities. The Royal Society of Chemistry. 47: 1705-1729. 



38 
 

 
Lee, B. D., Moser, E. L., Brooks, S. M., Saunders, D. L., & Howard, M. H. 2020. Microbial 

contribution to iodine speciation in hanford's central plateau groundwater: iodide 
oxidation. Frontiers in Environmental Science, 7, 145. 

 
Madigan, M.T, Martinko, J.M and Parker, J. 2019. Biology of Microorganisms. Prentice-Hall. 
 
Nguyen, H. T., Vo, K. T. K., Bui, L. T. T., Hua, H. H., & Oko, G. E. 2018. Gries-Ilosvay 

spectrophotometry for determination of nitrite in water and vegetables in 
Vietnam. Asian J. Chem. Sci, 5, 1-9. 

 
Powedchagun, P., Hideyuki, S. and Sirait. R.2011. Characterization of a probiotic bacillus 

S11 bacterium of black tiger shrimp Penaeus monodon. Songklanakarin J. Sci. 
Technol. 33(1): 1-8. 

 
Rifai, M.R., Hening W. and Agus, S. 2020. Synergism and antagonism of several types of 

bacterial isolates that are consosrsium. Biolova. 1(1): 21-26. 
 
Settembre, C., & Ballabio, A. 2014. Lysosome: regulator of lipid degradation 

pathways. Trends in cell biology, 24(12), 743–750.  
 
Shu, G., Huang, J., Bao, C., Meng, J., Chen, H., & Cao, J. 2018. Effect of Different Proteases on 

the Degree of Hydrolysis and Angiotensin I-Converting Enzyme-Inhibitory Activity 
in Goat and Cow Milk. Biomolecules, 8(4), 101.  

 
Suganthi C., Mageswari, A. Karthikeyan, S., Anbalagin M., Sivakumar, A., and Gothandam, 

K.M. 2013. Screening and optimizing of protease production from a halotolerant 
Bacillus licheniformis isolated from saltern sediment. Journal of Genetic Engineering 
and Biotechnol. 11(1): 47-52. 

 
Tshikantwa, T.S., Muhammad W.U. Feng, H. and Guang, Y. 2018. Current Trends and 

Potential Application of Microbial Interactions for Human Welfare. Frontiers in 
Microbiology. 9:1-19. 

 
Wang, Z., Zhou, X., Shu, Z., Zheng, Y., Hu, X., Zhang, P., ... & Li, N. 2023. Regulation strategy, 

bioactivity, and physical property of plant and microbial polysaccharides based on 
molecular weight. International Journal of Biological Macromolecules, 244, 125360. 

 
Wanner, U., & Egli, T. 1990. Dynamics of microbial growth and cell composition in batch 

culture. FEMS Microbiology Letters, 75(1), 19-43. 
 
Yusuf, Y. 2018. Food and Nutrition Chemistry. Jakarta: Edu Center Indonesia. 


