
54 

REFERENCES 

Akmalina, R. (2002). Environmental Impacts Evaluation of Sorbitol Production         
from Glucose.  Eksergi,  16(01). 

Almodares, A., & Hadi, M. R. (2009). Production of bioethanol from sweet            
sorghum: a review.  Afr. J. Agric. Res ., 1991-637X 5 (9), 772–780. 

Bajpai, P, & Margaritis, A. (1985). Effect of temperature and pH on immobilized             
Zymomonas mobilis for continuous production of ethanol. Biotechnol        
Bioeng , 28, 824–8. 

Barrow K. D., Collins J. G., Leight D. A., Rogers P. L., Warr R. G. (1984).                
Sorbitol production by Zymomonas mobilis . Appl Microbiol Biotechnol ,        
20, 225–232. 

BIO-TIC. (2014). Overcoming hurdles for innovation in industrial biotechnology         
in Europe , 75. 

Borghi, E., Crusciol, C. A. C., Nascente, A. S., Sousa, V. V., Martins, P. O.,               
Mateus G.P., Costa C. (2013). Sorghum grain yield, forage biomass          
production and revenue as affected by intercropping time. Eur J Agron ,           
51, 130–9. 

Bringer-Meyer, S., Sahm, H. (1991). Process for obtaining sorbitol and gluconic           
acid by fermentation, and cell material suitable for this purpose . US           
Patent 5,017,485. 

Cazetta, M. L., Celligoi, M. A. P. C., Buzato, J. B., & Scarmino, I. S. (2007).                
Fermentation of molasses by Zymomonas mobilis : Effects of temperature         
and sugar concentration on ethanol production. Bioresource Technology ,        
98 (15), 2824–2828. 

Choi, S., Song, C. W., Shin, J. H., & Lee, S. Y. (2015). Biorefineries for the                
production of top building block chemicals and their derivatives.         
Metabolic Engineering , 28, 223–239. 

Chun, U.H., Rogers, P.L. (1988). The simultaneous production of sorbitol from           
fructose and gluconic acid from glucose using an oxidoreductase of          
Zymomonas mobilis.  Appl. Microbiol. Biotechnol , 29, 19–24. 

De Barros, M., & Celligoi, M. A. P. C. (2006). Synthesis of sorbitol by              
Zymomonas mobilis under high osmotic pressure. Brazilian Journal of         
Microbiology , 37(3), 324–328. 

Diez, J. C., Yokoya, F. (1996). Fermentacao alcoo lica de mosto de melaco de              
cana-de-acucar por processo descontınuo utilizando Zymomonas mobilis .       
Arq. Biol. Tecnol . 32, 419–426. 

Doelle, H. W., Kirk, L., Crittenden, R., Toh, H.. (1993). Zymomonas           
mobilis —science and industrial application. Crit Rev Biotechnol , 13 (1),         
57–98. 

Erzinger, G.S.; Silveira, M.M.; Costa, J.P.C.L.; Vitolo, M.; Jonas, R. (2003).           
Activity of glucose-fructose oxidoreductase in fresh and permeabilised        
cells of Zymomonas mobilis grown in different glucose concentrations.         
Braz.  J. Microbiol. , 34, 329-333. 

 

Production of Sorbitol from Sweet Sorghum Juice (Sorghum bicolor (L.) Moench) Using
Thermotolerant
Zymomonas mobilis
IVAN PRATAMA, Dr. Dian Anggraini Suroto, S. TP., M. P., M. Eng.; Assoc. Prof. Dr. Pornthap Thanonkeo
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



55 

Gnansounou, E., Dauriat, A., Wyman, C.E. (2005). Refining sweet sorghum to           
ethanol and sugar: economic trade-offs in the context of North China.           
Bioresour. Technol.,  96, 985–1002. 

van Gorp, K., Boerman, E., Cavenaghi, C.V., Berben, P.H. (1999). Catalytic           
hydrogenation of fine chemicals: sorbitol production. Catalysis Today,        
52, 349–361. 

Haidegger E. (1977). The importance of hydrogenation in the processing of           
carbohydrates.  Starch,  29, 430–435 

Kaur YR, Uppal SK, Sharma P, Oberoi HS. (2010). Chemical composition of            
sweet sorghum juice and its comparative potential of different         
fermentation processes for enhanced ethanol production. Sugar Tech ,        
15(3), 305–10. 

Khalil, S. R. A., Abdelhafez, A. A., & Amer, E. A. M. (2015). Evaluation of               
bioethanol production from juice and bagasse of some sweet sorghum          
varieties.  Annals of Agricultural Sciences , 60(2), 317–324. 

Kim, M., Day, D.F. (2011). Composition of sugar cane, energy cane, and sweet             
sorghum suitable for ethanol production at Louisiana sugar mills. J. Ind.           
Microbiol. Biotechnol.  38 (7), 803–807. 

Kretchmer, Norman, & Hollenbeck, Clarie (1991). Sugars and sweeteners . CRC          
Press, Boca Raton 

Lee, K. J., Skotnicki, M. L., Tribe, D. E., Rogers, P. L. (1981). The effect of                
temperature on the kinetics of ethanol production by strains of          
Zymomonas mobilis .  Biotechnol . Lett. 3, 291–296. 

Leigh, D. A., & Scopes, R. K., & Rogers, P. L. (1984). A proposed pathway for                
sorbitol production by Zymomonas mobilis . Applied Microbiology and        
Biotechnology . 20. 413-415. 

Liu, C., Dong, H., Zhong, J., Ryu, D. D. Y., & Bao, J. (2010). Sorbitol production                
using recombinant Zymomonas mobilis strain. Journal of Biotechnology ,        
148 (2–3), 105–112. 

Loos H., Kramer R., Sahm H., Sprenger G.A. (1994). Sorbitol promotes grown of             
Zymomonas mobilis in environment which high concentrations of sugars:         
evidence for a physiological function of glucose–fructose-oxyreductase       
in osmoprotection.  J Bacteriol , 176, 7688–93. 

Lyness, E.W., Doelle, H.W. (1981). Fermentation pattern of sucrose to ethanol           
conversion by  Zymomonas mobilis .  Biotechnol. Bioeng . 27, 121–128. 

Mamma, D., Christakopoulos, P., Koullas, D., Kekos, D., Macris, B. J., Koukios,            
E. (1995). An alternative approach to the bioconversion of sweet          
sorghum carbohydrates to ethanol.  Biomass- Bioenergy , 8, 99–103. 

de Moraes, F. J. O., Arau ́jo, J. M., Rios, E. M. (1981). Fermentacao alcoo ́lica de                 
mosto de melaco em escala semi industrial por Zymomonas mobilis . Rev.           
Instit. Antibiot . 20, 3–10. 

National Center for Biotechnology Information. PubChem Database. (n.d.).        
Sorbitol. Retrieved on Apr. 30, 2019, from       
https://pubchem.ncbi.nlm.nih.gov/compound/5780  

 

Production of Sorbitol from Sweet Sorghum Juice (Sorghum bicolor (L.) Moench) Using
Thermotolerant
Zymomonas mobilis
IVAN PRATAMA, Dr. Dian Anggraini Suroto, S. TP., M. P., M. Eng.; Assoc. Prof. Dr. Pornthap Thanonkeo
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



56 

Nepomuceno, M. F. (1998). Cinética enzimática II: Cinética enzimática da          
invertase.  Bioquimíca experimental . Piracicaba UNIMEP, p.57-60. 

Onsoy, T., Thanonkeo, P., Thanonkeo, S., & Yamada, M. (2007). Ethanol           
production from Jerusalem Artichoke by Zymomonas mobilis in batch         
fermentation. Kmitl, 7(May 2016), 55–60. 

Ortiz, M. E., Bleckwedel, J., Raya, R. R., Mozzi, F. (2013). Biotechnological and             
in situ food production of polyols by lactic acid bacteria. Applied           
Microbiology and Biotechnology  97, 4713–4726. 

Parker, C., Peekhaus, N., Zhang, X., Conway, T. (1997). Kinetics of sugar            
transport and phosphorylation influence glucose and fructose       
cometabolism by Zymomonas mobilis . Appl Environ Microbiol , 63,        
3519–25. 

Ratnavathi, C. V., & Chavan, U. D. (2016). Sorghum Syrup and Other by             
Products.  Sorghum Biochemistry: An Industrial Perspective . Elsevier Inc. 

Reddy, B. V. S., Ramesh, S., Reddy, P. S., Ramaiah, B., Salimath, P. M.,              
Kachapur, Rajashekar. (2005). Sorghum: a potential alternate raw        
material for bio-ethanol and bioenergy. J.  SAT Agric. Res ., 1 (1), 1–8 

Rogers, P. L., Lee, K. J., Skotinich, M. L., Tribe, D. E. (1982). Ethanol production               
by  Zymomonas mobilis .  Adv. Biochem. Eng . 23, 27–84. 

Samappito, J., Yamada, M., Klanrit, P., & Thanonkeo, P. (2018). Characterization           
of a thermo-adapted strain of Zymomonas mobilis for ethanol production          
at high temperature. 3 Biotech, 8(11), 1–9. 

Schönteich, B., Fischer, F., & Dilger, K. (2014). Thermische         
Massenstrommessung von hochviskosen, nichtnewtonschen Polymeren.     
Chemie-Ingenieur-Technik,  86(8), 1241–1248. 

Silveira, M. M., Wisbeck, E., Lemmel C, Erzinger G, Costa JPL, Bertasso M.             
(1999). Bioconversion of glucose and fructose to sorbitol and gluconic          
acid by untreated cells of  Zymomonas mobilis . J Biotechnol, 75, 99–103. 

Silveira, M. M., Jonas, R. (2002). The biotechnological production of sorbitol,           
Appl Microbiol Biotechnol ., 59, 400–408. 

Skotinicki, M. L., Tribe, D. E., Rogers, P. L. (1981). Comparison of ethanol             
production by different Zymomonas strains. Appl. Environ. Microbiol .        
41, 889–893. 

Sprenger G. A. (1996). Carbohydrate metabolism in Zymomonas mobilis: a          
catabolic highway with some scenic routes. FMS Microbiol Lett ; 145,          
301–7. 

Swings, J., DeLey, J. (1977). The biology of Zymomonas mobilis . Bacteriol.Rev .           
41, 1–46. 

Szambelan, K., Nowak, J., Chrapkowska, K. (2004). Comparison Of Bacterial          
And Yeast Ethanol Fermentation Yield From Jerusalem Artichoke        
(Helianthus Tuberosus L.) Tubers Pulp And Juices. Acta Sci.Pol.         
Technol. Aliment . 3 (1), 45-53 

Toma, M. M., Kalnenieks, U., Berzings, A., Vigants, A., Rikmanis, M., Viesturs,            
U. (2003). The effect of mixing on glucose fermentation by Zymomonas           
mobilis continuous culture.  Process. Biochem ., 38, 1347-1350. 

 

Production of Sorbitol from Sweet Sorghum Juice (Sorghum bicolor (L.) Moench) Using
Thermotolerant
Zymomonas mobilis
IVAN PRATAMA, Dr. Dian Anggraini Suroto, S. TP., M. P., M. Eng.; Assoc. Prof. Dr. Pornthap Thanonkeo
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



57 

Viikari, L. (1984). Formation of levan and sorbitol from sucrose by Zymomonas            
mobilis .  Appl Microbiol Biotechnol  1984, 19, 252–5. 

Werpy, T., Petersen, G. (2004). Top Value Added Chemicals from Biomass .           
Volume I: Results of Screening for Potential Candidates from Sugars and           
Synthesis Gas. National Renewable Energy Laboratory (NREL), Pacific        
Northwest National Laboratory (PNNL) Press, USA. 

Woods, J. (2000). Integrating Sweet Sorghum and Sugarcane for Bioenergy: 
Modelling the Potential for Electricity and Ethanol Production in SE 
Zimbabwe (Ph.D. thesis). King’s College London. University of London, 
UK. 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

Production of Sorbitol from Sweet Sorghum Juice (Sorghum bicolor (L.) Moench) Using
Thermotolerant
Zymomonas mobilis
IVAN PRATAMA, Dr. Dian Anggraini Suroto, S. TP., M. P., M. Eng.; Assoc. Prof. Dr. Pornthap Thanonkeo
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/


