
64 
 

DAFTAR PUSTAKA 

 

Abedi, E. dan S. M. B. Hashemi. 2020. Lactic acid production-producing 
microorganisms and substrates sources-state of art. Heliyon. 6(10): 
1-32. 

Alberts, B., A. Johnson, J. Lewis, M. Raff, K. Roberts, dan P. Walter. 2002. 
The Lipid Bilayer: in Molecular Biology of the Cell. 4th Ed. Garland 
Science. New York. USA. 

Alipour. E., D.Halverson, S. McWhirter, dan G. C. Walker. 2017. 
Phospholipid bilayers: stability and encapsulation of nanoparticles. 
The Annual Review of Physical Chemistry. 68: 261-283. 

Al-Maqtari, Q. A., J. K. Mohammed,      A. A. Mahdi,      W. Al-Ansi,      M. 
Zhang,      A. Al-Adeeb, M. Wei,      H. M. Phyo,      dan           W. Yao.      
2021. Physicochemical properties, microstructure, and storage 

stability of Pulicaria jaubertii extract microencapsulated with different 
protein biopolymers and gum arabic as wall materials. International 
Journal of Biological Macromolecules. 187: 939–954.       

Anugrahati, N. A., dan P. Aurielle. 2021. Pengaruh jenis dan rasio substitusi 
beras hitam terhadap karakteristik fisikokimia rempeyek. Teknologi 
Pangan: Media Informasi dan Komunikasi Ilmiah Teknologi 
Pertanian. 12(2): 174-184.      

Aspri, M., P. Papademas, dan D. Tsaltas. 2020. Review on non-dairy 
probiotics and their use in non-dairy based products. In 
Fermentation. 6(1). MDPI AG.       

Astuti, M. 2007. Pengantar Ilmu Statistik untuk Peternakan dan Kesehatan 
Hewan. Binasti Publisher, Bogor. 

Bahule, C. E., dan T. N. S. Silva. Probiotics as a Promising Additive in 
Broiler Feed: Advances and Limitations. In Advances in Poultry 
Nutrition Research. 2021. IntechOpen. Rijeka, Croatia.      

Bajagai, Y. S., A. V. Klieve, P. J. Dart, dan W. L. Bryden. 2016. Probiotics 

in Animal Nutrition: Production, Impact and Regulation. FAO. Rome, 
Italy. 

 Bhagwat, A., P. Bhushette, dan U. S. Annapure. 2020. Spray drying studies 
of probiotic Enterococcus strains encapsulated with whey protein 
and maltodextrin. Beni-Suef University. Journal of Basic and Applied 
Sciences. 9(33): 1–8. 

Blajman, J., C. Gaziano, M. V. Zbrun, L. Soto, D. Astesana, A. Berisvil, A. 
R. Scharpen, M.  Signorini, dan L. Frizzo. 2015.  In vitro and in vivo 
screening of native lactic acid bacteria toward their selection as a 
probiotic in broiler chickens. Research Veterinary Science. 101: 50–
56. 

Pengaruh Kadar Air pada Proses Mikroenkapsulasi Limosilactobacillus fermentum BN21 dengan
Tepung
Beras terhadap Viabilitas Bakteri
Aqilah Mahiratutsabitah, Dr. Ir. Asih Kurniawati, S.Pt., M.Si., IPM.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



65 
 

Blasé M. E. M. 2020. Optimisation of rice flour traits for the production of 
indigenous rice recipes. Current Research Nutrition and Food 
Science. 8(1): 349-359.  

Borshchevskaya, L. N., T. L. Gordeeva, A. N. Kalinina, dan S. P. Sineokii. 
2016. Spectrophotometric determination of lactic acid. Journal of 
Analytical Chemistry. 71(8): 755-758. 

Brashears, M. M., A. Amezquita, dan D. Jaroni. 2005. Lactic acid bacteria 
and their uses in animal feeding to improve food safety. Advance in 
Food Nutrition Research. 50: 1–31. 

Calinoiu, L. F., D. Vodnar, dan G. Precup. 2016. A review: the probiotic 
bacteria viability under different conditions. Bulletin of University of 
Agricultural Sciences and Veterinary Medicine. Cluj-Napoca Food 
Science and Technology. 73: 55–60. 

Chandralekha, A., A. Rani, H. A. Tavanandi, N. Amrutha, U. Hebbar, dan K. 
Raghavarao. 2016. Role of carrier material in encapsulation of yeast 
(Saccharomyces cerevisiae) by spray drying. Drying Technology. 35: 
1029–1042. 

Chew, S. C., C. H. Tan, L. P. Pui, P. N. Chong, B. Gunasekaran, dan K. L. 
Nyam. 2019. Encapsulation technologies: a tool for functional foods 
development. International Journal of Innovative Technology 
Exploring Engineering. 8: 154–160.  

Cotton, F. A., dan G. Wikinson. 1989. Kimia Anorganik Dasar. UI Press. 
Jakarta. 

Crowe, J. H., F. A. Hoekstra, dan L. M. Crowe. 1992. Anhydrobiosis. Annual 
Review Physiology. 54: 579–599.  

Deng, Z., K. Ho, J. Zhao, dan H. Wang. 2022. The probiotic properties of 
lactic acid bacteria and their applications in animal husbandry. 
Current Microbiology. 79: 22.  

Denkova, Z., dan A. Krastanov. 2012. Probiotics. InTech. Brazil. 

Di Gioia, D., dan B. Biavati. 2018. Probiotics and Prebiotics in Animal Health 
and Food Safety. Springer. Berlin/Heidelberg, Germany.  

Domínguez, J. M. 2011. Drying in Comprehensive Biotechnology. Elsevier. 
Pergamon, Greek. 727–735. 

Dong, Z., L. Gu, J. Zhang, M. Wang, G. Du, J. Chen, dan H. Li. 2014. 
Optimisation for high cell density cultivation of Lactobacillus 
salivarius BBE 09-18 with response surface methodology. 
International Dairy Journal. 34: 230–236. 

Donsì, F., G. Ferrari, E. Lenza, dan P. Maresca. 2009. Main factors 
regulating microbial inactivation by high-pressure homogenization: 

Pengaruh Kadar Air pada Proses Mikroenkapsulasi Limosilactobacillus fermentum BN21 dengan
Tepung
Beras terhadap Viabilitas Bakteri
Aqilah Mahiratutsabitah, Dr. Ir. Asih Kurniawati, S.Pt., M.Si., IPM.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



66 
 

operating parameters and scale of operation. Chemical Engineering 
Science. 64(3): 520–532.  

Dumitru, M., D. C. Vodnar, S. Elemer, G. Ciurescu, M. Habeanu, I.  Sorescu, 
S. E. Georgescu, dan A. Dudu. 2021. Evaluation of non-
encapsulated and microencapsulated lactic acid bacteria. Applied 
Sciences (Switzerland). 11(21): 1-15.  

Eckert, J., P. Gruse, R. Freitag, dan S. Grüner-Lempart. 2024. Preservation 
of Kocuria rhizophila DSM 348 by spray drying using different 
protective agents for improvement of bacterial viability. Drying 
Technology. 42(6): 1051–1064. 

Eiteman M., dan S. Ramalingam. 2015. Microbial production of lactic 
acid. Biotechnology Letters. 37:955–972.  

El Haggar, S. M. 2005. Chapter 13: Rural and Developing Country 
Solutions. Environmental Solutions. Academic Press. New York 

El Sayed, H. S., dan A. M. Mabrouk. 2023. Encapsulation of probiotics using 
mixed sodium alginate and rice flour to enhance their survivability in 
simulated gastric conditions and in UF-Kariesh cheese. Biocatalysis 
and Agricultural Biotechnology. 50: 1-12. 

El-Salam, M. H. A. dan S. El-Shibiny. 2015. Preparation and properties of 
milk proteins-based encapsulated probiotics: a review. Dairy Science 
Technology. 95: 393–412.  

Esquivel-Gonzalez, B. E., L. Medina-Torres, L. A. Ochoa-Martínez, O. M. 
RutiagaQuinones, N. E. Rocha-Guzman, F. Calderas, dan E. D. C. 
Varela-Santos. 2022. Microencapsulation of betanins by spray drying 
with mixtures of sweet potato starch and maltodextrin as wall 
materials to prepare natural pigments delivery systems. Journal of 
Food Processing and Preservation. 46(4). 

Faradhita, M. D. 2024. Optimasi Pertumbuhan Limosilactobacillus 
fermentum BN21 dengan Penambahan Substrat Molases Sebagai 
Medium Pertumbuhan pada Lama Inkubasi yang Berbeda. Skripsi. 
Fakultas Peternakan. Universitas Gadjah Mada. Yogyakarta. 

Farokhian, F., M. Jafarpour, M. Goli, dan O. AskariKhorasgani. 2016. 
Quality preservation of air-dried sliced button mushroom (Agaricus 
bisporus) by lavender (Lavendula angustifolia mill.) essential oil. 
Journal of Food Process Engineering. 40(3). 

Fraikin, L., B. Herbreteau, T. Salmon, F. Nicol, M. Crine, A. Léonard. 2015. 
Use of an experimental design to characterize the convective drying 
behavior of different sludges. Drying Technology. 33(11): 1302–
1308. 

Fransiska, F., dan T. Suryani. 2024. Kualitas kefir kombinasi susu kacang 
tunggak dan susu skim dengan variasi jenis gula dan lama 

Pengaruh Kadar Air pada Proses Mikroenkapsulasi Limosilactobacillus fermentum BN21 dengan
Tepung
Beras terhadap Viabilitas Bakteri
Aqilah Mahiratutsabitah, Dr. Ir. Asih Kurniawati, S.Pt., M.Si., IPM.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



67 
 

fermentasi. BIOEDUSAINS: Jurnal Pendidikan Biologi dan Sains. 
7(1): 216–228. 

Fu, N., dan X. D. Chen. 2011. Towards a maximal cell survival in convective 
thermal drying processes. Food Research International. 44(5). 1127-
1149. 

Ghandi, A., I. B. Powell, X. D. Chen, dan B. Adhikari. 2013. The survival of 
Lactococcus lactis in a convective-airdrying environment: the role of 
protectant solids, oxygen injury, and mechanism of protection. Drying 
Technology. 31(13–14): 1661–1674.  

Ghandi, A., I. Powell, X. D. Chen, dan B. Adhikari. 2012. Drying kinetics and 
survival studies of dairy fermentation bacteria in convective air drying 
environment using single droplet drying. Journal of Food 
Engineering. 110(3): 405–417.  

Gharsallaoui, A., G. Roudaut, O. Chambin, A. Voilley, dan R. Saurel. 2007. 
Applications of spray-drying in microencapsulation of food 
ingredients: an overview. Food Research International. 40: 1107- 
1121. 

Gong, P., L. Zhang, X. Han, N. Shigwedha, W. Song, H. Yi, M. Du, dan C. 
Cao. 2014. Injury mechanisms of lactic acid bacteria starter cultures 
during spray drying: a review. Drying Technology. 32(7): 793–800.  

Griffin, D. M. 2010. Water and microbial stress. Advances in Microbial 
Ecology. 5:91-136 

Grze´skowiak, L., A. Endo, S. Beasley, dan S. Salminen. 2015. Microbiota 
and probiotics in canine and feline welfare. Anaerobe. 34: 14–23. 

Gunawan, R S., dan Fahriadi. 2014. Pengaruh penambahan probiotik 
Starbio (khusus monogastrik) dalam ransum terhadap performan 
broiler. Media Sains. 7(2).  

Guyot, S., E. Ferret, P. Gervais. 2006. Yeast survival during thermal and 
osmotic shocks is related to membrane phase change. Journal of 
Agriculture Food Chemistry. 54: 8450–8455. 

Hafsan. 2014. Bacteriocins from lactic acid bacteria as food 
biopreservatives. Jurnal Teknosains. 8(2): 175–184. 

Hanidah, I. I., A. I. Kirana, B. Nurhadi, dan D. M. Sumanti. 2021. The 
functionality of probiotic bacteria microencapsulation by spray drying: 
a literature review. Industria: Jurnal Teknologi dan Manajemen 
Agroindustri. 10(3): 274-282. 

Hill, C., F. Guarner, G. Reid, G. R. Gibson, D. J. Merenstein, B. Pot, L. 
Morelli, R. B. Canani, H. J. Flint, S. Salminen, P. C. Calder, dan M. 
E. Sanders. 2014. Expert consensus document: The international 
scientific association for probiotics and prebiotics consensus 

Pengaruh Kadar Air pada Proses Mikroenkapsulasi Limosilactobacillus fermentum BN21 dengan
Tepung
Beras terhadap Viabilitas Bakteri
Aqilah Mahiratutsabitah, Dr. Ir. Asih Kurniawati, S.Pt., M.Si., IPM.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



68 
 

statement on the scope and appropriate use of the term probiotic. 
Nature Reviews Gastroenterology and Hepatology. 11(8): 506–514.  

Hu, J., N. Ma, X. Fu, S. Zhang, H. Liu, dan F. Liu. 2022. Developing DHA 
microcapsules using linear dextrin aggregates of different chain 
length distributions. Carbohydrate Polymers. 293. 

HumayunKober, A. K. M., M. S. R. Rajoka, H. M. Mehwish, J. Villena, dan 
H. Kitazawa. 2022. Immunomodulation potential of probiotics: a 
novel strategy for improving livestock health, immunity, and 
productivity. Microorganisms. 10: 388.  

Imanningsih, N. 2012. Profil gelatinisasi beberapa formulasi tepung-
tepungan untuk pendugaan sifat pemasakan (gelatinisation profile of 
several flour formulations for estimating cooking behaviour). Nutrition 
and Food Research. 35(1): 13-22. 

Indriyani, Y. H. 2009. Make Compost Quickly. Penebar Swadaya. Jakarta 

International Standards Organization (ISO). 2006. Milk products-
enumeration of presumptive Lactobacillus acidophilus on a selective 
medium-colony-count technique at 37 degrees C. ISO 
20128:2006/IDF 192:2006. International Standards Organization. 
Switzerland. 

International Standards Organization (ISO). 2010. Milk products-
enumeration of presumptive bifidobacteria-colony count technique at 
37 degrees C. ISO 29981:2010/IDF 220:2010. International 
Standards Organization. Switzerland. 

Irani, F., Z. Ranjbar, A. Jannesari, dan S. Moradian. 2019. Fabrication and 
characterization of microencapsulated n-heptadecane with 
graphene/starch composite shell for thermal energy storage 
Progress in Organic Coating. 131: 203-210. 

ISO 7889:2003/IDF 117. 2003. Characteristic Microorganisms-Colony 
Count Technique at 37 Degrees C. International Standards 
Organization. Switzerland. 

Ju, H. Y., C. L. Law, X. M. Fang, H. W. Xiao, Y. H. Liu, Z. J. Gao. 2016. 
Drying kinetics and evolution of the sample’s core temperature and 
moisture distribution of yam slices (Dioscorea alata L.) during 
convective hot-air drying. Drying Technology. 34(11): 1297–1306.  

 Judkinds, H. F. dan H. A. Keener. 1966. Milk Production and Processing. 
John Wiley and Sons, Inc. 

Katechaki, E., T. Solomonidis, A. Bekatorou, A. Koutinas. 2010. Thermal 
Drying of Lactobacillus delbrueckii subsp. Bulgaricus and Its Efficient 
Use as Starter for Whey Fermentation and Unsalted Cheese Making. 
Appl. Biochem. Biotechnol. 162(5): 1270–1285.  

Pengaruh Kadar Air pada Proses Mikroenkapsulasi Limosilactobacillus fermentum BN21 dengan
Tepung
Beras terhadap Viabilitas Bakteri
Aqilah Mahiratutsabitah, Dr. Ir. Asih Kurniawati, S.Pt., M.Si., IPM.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



69 
 

Khudzaifi, M. A. 2021. Karakterisasi Kultur Campuran Bakteri Asam Laktat 
dari Duodenum Ayam Kampung (Gallus gallus domesticus). Skripsi. 
Fakultas Peternakan. Universitas Gadjah Mada. Yogyakarta. 

Kramer A, dan O. Assadian. 2014. Survival of Microorganisms on Inanimate 
Surfaces. In: Borkow, G. (eds) Use of Biocidal Surfaces for 
Reduction of Healthcare Acquired Infections. Springer, Cham. New 
York.  

Krockel, L. 2013. The Role of Lactic Acid Bacteria in Safety and Flavour 
Development of Meat and Meat Products. Intech Open. London. 

Laroche, C.; Gervais, P. Achievement of rapid osmotic dehydration at 
specific temperatures could maintain high Saccharomyces 
cerevisiae viability. Appl. Microbiol. Biotechnol. 2003, 60, 743–747. 

Lee, Y. H., S. K. Chin, B. K. Chung. 2015. Drying characteristics and product 
quality of lemon slices dried with hot air circulation oven and hybrid 
heatpump dryers. International Journal of Science Engineering. 
2015. 8(1): 69–74. 

Li, J., L. Tao, R. Zhang, dan G. Yang. 2022. Effects of fermented feed on 
growth performance, nutrient metabolism and cecal microflora of 
broilers. Animal Bioscience. 35(4): 596–604.  

Lian, W. C., H. C. Hsio, dan C. C Chou. 2002. Survival of Bifidobacterium 
longum after spray drying. International Dairy Journal. 13: 3-13. 

Liu, X., dan D. J. Lee. 2015. Some recent research and development in 
drying technologies: product perspective. Drying Technology. 33 
(11): 1339–1349.  

Lu,Y., S. Xing, L. He, C. Li, X. Wang, X. Zeng, dan Y. Dai. 2022 
Characterization, high-density fermentation, and the production of a 
directed vat set starter of Lactobacilli used in the food industry: a 
review. Foods. 11: 30-63. 

Mahfuz, S. U., M. Nahar, C. Mo, Z. Gangu, L. Zhongjun, S. Hui. 2017. 
Inclusion of probiotic on chicken performance and inmunity: a review. 
Int. Journal Poultry Science. 16: 328–335.  

Marwati, T., T. Djaafar, E. Setiawan, T. Utami, dan E. Rahayu. 2020. 
Viability and antifungal activity of Lactobacillus plantarum HL-15 
oven dried culture during storage. Digital Press Life Sciences. 2:1-7. 

Mendham, J., R. C. Denney, J. D. Barnes, M. J. Thomas. 2012. Vogel’s 
Textbook Of Quantitative Chemical Analysis. Pearson Publishers. 
New Delhi. 

Mille, Y.; Girard, J.; Beney, L.; Gervais, P. Air drying optimization of 
Saccharomyces cerevisiae through its water–glycerol dehydration 
properties. J. Appl. Microbiol. 2005, 99, 376–382. 

Pengaruh Kadar Air pada Proses Mikroenkapsulasi Limosilactobacillus fermentum BN21 dengan
Tepung
Beras terhadap Viabilitas Bakteri
Aqilah Mahiratutsabitah, Dr. Ir. Asih Kurniawati, S.Pt., M.Si., IPM.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



70 
 

Ming, L. C., M. Halim, R. A. Rahim, H. Y. Wan, dan A. Ariff. 2016. Bin 
strategies in fed-batch cultivation on the production performance of 
Lactobacillus salivarius I24 viable cells. Food Sci. Biotechnol. 25: 
1393–1398. 

Moat, A. G., J. W. Foster, dan M. P. Spector. 2002. Microbial Physiology; 
John Wiley & Sons: Hoboken, NJ, USA. 

Moreira, M.T.C., E. Martins, I. T. Perrone, R. de Freitas, L. S. Queiroz, A. F. 
de Carvalho. 2021. Challenges associated with spray drying of lactic 
acid bacteria: understanding cell viability loss. Comprehensive 
review in food science and food safety. 20(4): 3267-3283. 

Moretti, A. F., N. S. Brizuela, B. M. Bravo-Ferrada, E. E. Tymczyszyn, dan 
M. A. Golowczyc. 2023a. Current applications and future trends of 
dehydrated lactic acid bacteria for incorporation in animal feed 
products. Fermentation. 9(8): 1–23.  

Moretti, A. F., N. S. Brizuela, B. M. Bravo-Ferrada, E. E. Tymczyszyn, dan 
M. A. Golowczyc. 2023b. Current applications and future trends of 
dehydrated lactic acid bacteria for incorporation in animal feed 
products. Fermentation. 9(8): 1–23.  

Moretti, A. F., R. Gamba, G. De Antoni, Á. L. Peláez, dan M. A. Golowczyc. 
2022. Probiotic characterization of indigenous lactic acid bacteria 
isolates from chickens to be used as biocontrol agents in poultry 
industry. Journal of Food Processing and Preservation. 46(2): 1-10. 

Moretti, A. F., R. R. Gamba, J. Puppo, N. Malo, A. Gómez-Zavaglia, Á. L. 
Peláez, M. A. Golowczyc. 2018. Incorporation of Lactobacillus 
plantarum and zeolites in poultry feed can reduce aflatoxin b1 levels. 
Journal of Food Science and Technology. 55: 431–436.   

Mukherjee, R., R. Chakraborty, A. Dutta. 2016. Role of fermentation in 
improving nutritional quality of soybean meal - A review. Asian-
Australas Journal of Animal Science. 29(11): 1523-1529. 

Mulyani, S., K. M. F. Sunarko, dan B. E. Setiani. 2021. Pengaruh lama 
fermentasi terhadap total asam, total bakteri asam laktat dan warna 
kefir belimbing manis (Averrhoa carambola). Jurnal Ilmiah Sains. 
21(2): 113.  

Naghmouchi, K., Y. Belguesmia, F. Bendali, G. Spano, B. S. Seal, dan D. 
Drider. 2019. Lactobacillus fermentum: a bacterial species with 
potential for food preservation and biomedical applications. Critical 
Review in Food Science and Nutrition. 60(20): 3387–3399. 

Nurfuzianti, R., dan R. Nurfuzianti. 2021. Review: pengaruh proses 
fermentasi terhadap kandungan asam laktat pada makanan 
fermentasi. Parapemikir: Jurnal Ilmiah Farmasi: 10(2): 71.  

Pengaruh Kadar Air pada Proses Mikroenkapsulasi Limosilactobacillus fermentum BN21 dengan
Tepung
Beras terhadap Viabilitas Bakteri
Aqilah Mahiratutsabitah, Dr. Ir. Asih Kurniawati, S.Pt., M.Si., IPM.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



71 
 

OAC. 2005. Official Methods of Analysis of the Association of Official 
Agricultural Chemist. AOAC International. Washington. 

Obi, C. N. 2019. Solid state fermentation: substrates uses and applications 
in biomass and metabolites production-a review. South Asian 
Journal of Biology and Applied Biosciences. 1(1): 20-29. 

Oldenhof, H., W. F. Wolkers, F. Fonseca, S. Passot, dan M. Marin. 2005. 
Effect of sucrose and maltodextrin on the physical properties and 
survival of air-dried Lactobacillus bulgaricus: an in situ fourier 
transform infrared spectroscopy study. Biotechnology Progress. 
21(3): 885–892. 

Pandey A. 1992. Recent process developments in solid-state fermentation, 
Process Biochem. 27: 109–117. 

Pandey A., Soccol C.R. and Mitchell D.A. 200. New developments in solid-
state fermentation: I-bioprocesses and products, Process Biochem., 
35: 1153–1169. 

Panghal, A., Jaglan, S., Sindhu, N., & Anshid, V. 2019. Microencapsulation 
for Delivery of Probiotic Bacteria in Nanobiotechnology In 
Bioformulations, Nanotechnology (pp. 136–150). Springer Nature.  

Panghal, A., S. Jaglan, N. Sindhu, dan V. Anshid. 2019. Microencapsulation 
for Delivery of Probiotic Bacteria. In Nanobiotechnology in 
Bioformulations, Nanotechnology. Springer Nature. Berlin. 

Paz, G. M., J. M. King, W. Prinyawiwatkul, C. M. Tyus, R. J. Aleman. 2020. 

High–protein rice flour in the development of gluten–free muffins. 

Journal of Food Science. 85: 1397–1402. 

Perdana, J., L. Bereschenko, M. B. Fox, J. H. Kuperus, M. Kleerebezem, R. 
M. Boom, dan M. A. I. Schutyser. 2013. Dehydration and thermal 
inactivation of Lactobacillus plantarum WCFS1: comparing single 
droplet drying to spray and freeze drying. Food Research 
International. 54(2): 1351–1359.  

Yadav, P.,  A. K. Chauhan, dan R. B. Singh. 2019. Chapter 23 - Quark 
Cheese: Characteristics, Preparation, and Recent Advances as a 
Functional Food. The Role of Functional Food Security in Global 
Health. Academic Press. Amerika Serikat. 

Rahayu, D., V. W. Lusiana, U. Ismayati, F. Rahmawati, Z. Az Zahra, H. 
Setiyani, I. Mudrikah, Khareza, dan I. Erliana. 2021. Teknologi 
Pangan Lokal: Kripik Petos, Tahu Susu, Kerupuk Rambak, Sagon 
Tungku, Carang Madu, Tiwul, Kue Wajik & Asinan. Penerbit Pustaka 
Rumah Cinta. Magelang. 

Ramos, O. Y., M. Basualdo, C. Libonatti, dan M. F. Vega. 2020. Current 
status and application of lactic acid bacteria in animal production 

Pengaruh Kadar Air pada Proses Mikroenkapsulasi Limosilactobacillus fermentum BN21 dengan
Tepung
Beras terhadap Viabilitas Bakteri
Aqilah Mahiratutsabitah, Dr. Ir. Asih Kurniawati, S.Pt., M.Si., IPM.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



72 
 

systems with a focus on bacteria from honey bee colonies. Journal 
of Applied Microbiology. 128(5): 1248–1260.  

Rodrigues A, dan M. Emeje. 2012. Recent applications of starch derivatives 
in nanodrug delivery. Carbohydrate Polymer. 87: 987–994 

Sadiq, F. A., B. Yan, F. Tian, J. Zhao, H. Zhang, dan W. Chen. 2019. Lactic 
acid bacteria as antifungal and anti-mycotoxigenic agents: a 
comprehensive review. Comprehensive Review in Food Science and 
Food Safety. 18(15): 1403–1436.  

Santivarangkna, C.; Higl, B.; Foerst, P. 2008. Protection Mechanisms of 
Sugars during Different Stages of Preparation Process of Dried 
Lactic Acid Starter Cultures. Food Microbiol. 25, 429–441. 

Santivarangkna, C.; Kulozik, U.; Foerst, P. 2008. Inactivation Mechanisms 
of Lactic Acid Starter Cultures Preserved by Drying Processes. J. 
Appl. Microbiol. 2008, 105, 1–13. 

Santos, D., A. C. Maurício, V. Sencadas, J. D. Santos, M. H. Fernandes, 
dan P. S. Gomes. 2018. Spray Drying: An Overview. InTech. Rijeka. 

Sari, A. H., E. T. Marlina, dan Y. A. Hidayati. 2024. Karakterisasi bakteri 
asam laktat dan total asam organik ekoenzim asal filtrat feses sapi 
potong dan jerami padi pada lama fermentasi yang berbeda. Jurnal 
Teknologi Hasil Peternakan. 5(1): 109–120.  

Seveline. 2017. Kajian pustaka teknik pengeringan semprot (spray dring) 
untuk pengawetan dan produksi probiotik. Jurnal Agroindustri Halal. 
3(1): 80-86. 

Shim, Y. H., S. L. Ingale, J. S. Kim, K. H. Kim, D. K. Seo, S. C. Lee, I. K. 
Kwon. 2012. A multi-microbe probiotic formulation processed at low 
and high drying temperatures: effects on growth performance, 
nutrient retention and caecal microbiology of broilers. British Poultry 
Science. 53(4): 482–490.  

Śliżewska, K., dan A. Chlebicz-Wójcik. 2020. Growth kinetics of probiotic 
lactobacillus strains in the alternative, cost-efficient semi-solid 
fermentation medium. Biology. 9(12): 1–13.  

Soccol, C., A. Pandey, dan C. Larroche. 2013. Fermentation Processes 
Engineering in the Food Industry. CRC Press. Boca Raton, USA. 

Song, C. E., H. H. Shim, P. Kuppusamy, Y. I. Jeong, K. D. Lee. 2018. 
Potential sustainable properties of microencapsulated endophytic 
lactic acid bacteria (KCC-42) in in-vitro simulated gastrointestinal 
juices and their fermentation quality of radish kimchi. BioMed 
Research International. 2018(1): 1-10. 

Stevens, K. A.; Sheldon, B. W.; Klapes, N. A.; Klaenhammer, T. R. Nisin 
Treatment for Inactivation of Salmonella Species and Other Gram-

Pengaruh Kadar Air pada Proses Mikroenkapsulasi Limosilactobacillus fermentum BN21 dengan
Tepung
Beras terhadap Viabilitas Bakteri
Aqilah Mahiratutsabitah, Dr. Ir. Asih Kurniawati, S.Pt., M.Si., IPM.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



73 
 

Negative Bacteria. Appl. Environ. Microbiol. 1991, 57 (12), 3613–
3615. 

Sugiharto, S., dan S. Ranjitkar. 2019. Recent advances in fermented feeds 
towards improved broiler chicken performance, gastrointestinal tract 
microecology and immune responses: A review. Animal Nutrition. 
5(1): 1–10.  

Sum, A. K., R. Faller, dan J. J. de Pablo. 2003. Molecular simulation study 
of phospholipid bilayers and insights of the interactions with 
disaccharides. Biophysical Journal. 85: 2830–2844. 

Kumari, S., B. S. Yadav, dan R. B. Yadav. 2020. Synthesis and modification 
approaches for starch nanoparticles for their emerging food industrial 
applications: A review. Food Research International. 128: 1-20. 

Tan, D. T., P. E. Poh, dan S. K. Chin. 2017. Microorganism preservation by 
convective air-drying-a review. Drying Technology. 36(2): 1-16. 

Tianwitawat, C., dan P. Klaiprasitti. 2023. Using rice bran for encapsulating 
probiotic and by different methods to produce synbiotic powder which 
can be tolerance gastrointestinal condition, application in health 
products. Research Square. 1-22. 

Tripathi, M., dan S. Giri. 2014. Probiotic functional foods: Survival of 
probiotics during processing and storage. Journal of Functional 
Foods. 9: 225–241. 

United States Pharmacopeia (USP). 2013. Microbial Enumeration Tests—
Nutritional and Dietary Supplements. USP41-NF36. United States 
Pharmacopeial Convention. Rockville. 

Engeland, C. V., B. Haut, dan F. A. Debaste. 2025. Closer look at the 
potential mechanisms of action of protective agents used in the 
drying of microorganisms: a review. Microorganisms. 13(2): 435.  

Engeland, V. C., M. Aujard, J. Rabineau, L. Spreutels, R. Legros, dan B. 
Haut. 2022. Evolution of the quality of bakers yeast pellets containing 
a carrier during their convective drying. Drying Technology. 40: 
2396–2403. 

Vandenberghe, L. P. S., A. Pandey, J. C. Carvalho, L. A. J. Letti, A. L. 
Woiciechowski, S. G. Karp, V. Thomaz-Soccol, W. J. Martínez-
Burgos, R. O. Penha, L. W. Herrmann, A. O. Rodrigues, dan C. R.  
Soccol. 2021. Solid-state fermentation technology and innovation for 
the production of agricultural and animal feed bioproducts. Systems 
Microbiology and Biomanufacturing. 1(2): 142–165.  

Ventadewi, E. B. 2021. Pengaruh Pemberian Pakan Fermentasi dengan 
Bakteri Asam Laktat Asal Saluran Cerna Ayam Kampung Terhadap 
Pertumbuhan dan Berat Karkas Ayam Broiler. Skripsi. Fakultas 
Peternakan. Universitas Gadjah Mada. Yogyakarta 

Pengaruh Kadar Air pada Proses Mikroenkapsulasi Limosilactobacillus fermentum BN21 dengan
Tepung
Beras terhadap Viabilitas Bakteri
Aqilah Mahiratutsabitah, Dr. Ir. Asih Kurniawati, S.Pt., M.Si., IPM.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



74 
 

Victor-Aduloju, A. T., C. Anyamene, K. N. Ogbu, dan C. N. Ishiwu. 2018. 
Isolation and identification of probiotic lactobacillus species from 
traditional drink kunun-zaki fortified with paddy rice and sweet 
potatoes. African Journal of Food Science. 12(9): 230–237.  

Vieco-Saiz, N., Y. Belguesmia, R. Raspoet, E. Auclair, F. Gancel, I. Kempf, 
dan D. Drider. 2019. Benefits and inputs from lactic acid bacteria and 
their bacteriocins as alternatives to antibiotic growth promoters 
during food-animal production. Frontier in Microbiology. 10(57): 1-13. 

Vinderola, G., A. Ouwehand, S. Salminen, dan A. V. Wright. 2019. Lactic 
Acid Bacteria: Microbiological and Functional Aspects. CRC Press. 
Boca Raton. 

Vindyani, N. G. A. K. R., I. N. T. Ariana, dan K. A. Wiyana. 2015. Pengaruh 
probiotik starbio dalam ransum komersial terhadap recahan karkas 
ayam broiler. Peternakan Tropika. 3(2): 353-365. 

Wang, K., W. Wang, R. Ye, A. Liu, J. Xiao, Y. Liu, dan Y. Zhao. 2017. 
Mechanical properties and solubility in water of corn starch-collagen 
composite films: effect of starch type and concentrations. Food 
Chemistry. 216: 209-216, 

Wang, Y., X. T. Liu, H. L. Wang, D. F. Li, X. S. Piao, dan W. Q. Lu. 2014. 
Optimization of processing conditions for solid-state fermented 
soybean meal and its effects on growth performance and nutrient 
digestibility of weanling pigs. Livestock Science. 170: 91-99 

Wattananapakasem, I., A. Cosatbile, dan P. Suwannaporn. 2017.Synbiotic 
potential of colored rice flour as wall material and encapsulated with. 
Manufacturing Food Research. 1–30. 

Weitzel, M. L. J., C. S. Vegge, M. Pane, V. S. Goldman, B. Koshy, C. H. 
Porsby, P. Burguière, dan J. L. Schoeni. 2021. Improving and 
comparing probiotic plate count methods by analytical procedure 
lifecycle management. Frontiers in Microbiology. 12: 1–17.  

Werning, M. L., A. M. Hernández-Alcántara, M. J. Ruiz, L. P. Soto, M. T. 
Dueñas, P. López, dan L. S. Frizzo. 2022. Biological functions of 
exopolysaccharides from lactic acid bacteria and their potential 
benefits for humans and farmed animals. Foods. 11(9): 1-34. 

Widianingsih, M. dan E. F. Yunita. 2018. Efektivitas probiotik single dan 
multistrain terhadap Escherichia coli secara in vitro. Jurnal Sains dan 
Teknologi. 7(2): 178-187. 

Widyastuti Y. R., dan A. Febrisiantosa. 2014. The role of lactic acid bacteria 
in milk fermentation. Food and Nutrition Sciences. 5: 435- 442. 

Wolfe, J., dan G. Bryant,. 1999. Freezing, Drying, and/or Vitrification of 
Membrane– Solute–Water Systems. Cryobiology 1999, 39, 103–
129. 

Pengaruh Kadar Air pada Proses Mikroenkapsulasi Limosilactobacillus fermentum BN21 dengan
Tepung
Beras terhadap Viabilitas Bakteri
Aqilah Mahiratutsabitah, Dr. Ir. Asih Kurniawati, S.Pt., M.Si., IPM.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



75 
 

Wu, W., W. S. Roe, V. G. Gimino, V. Seriburi, D. E.Martin dan S.E. Knapp. 
2000. Low Meltencapsulation with High Laurate Canola Oil. US. 
Patent. 

Xu, X., D. Luo, Y. Bao, X. Liao, J. Wu. 2018. Characterization of diversity 
and probiotic efficiency of the autochthonous lactic acid bacteria in 
the fermentation of selected raw fruit and vegetable juices. Frontiers 
in Microbiology. 9:1-16. 

Yang, S., X. Xu, Q. Peng, L. Ma, Y. Qiao, dan B. Shi. 2023. 
Exopolysaccharides from lactic acid bacteria, as an alternative to 
antibiotics, on regulation of intestinal health and the immune system. 
Animal Nutrition. 13, 78–89.  

Yannick, D. N., S. H. Tremblay, dan M. Jacques. 2014. Bacterial biofilms: 
their importance in animal health and public health. Canadian 
Journal of Veterinary Research. 78(2): 110–116. 

Yunianta dan Hartatik. 2015. The use of Trichoderma sp. as a starter of 
fermentation dry teak leaves (Tectona grandis) as animal feed.  The 
6th International Seminar on Tropical Animal Production Integrated 
Approach in Developing Sustainable Tropical Animal Production.  

Zhao, D., Z. Li, J. Xia, Y. Kang, P. Sun, Z. Xiao, dan Y. Niu. 2023. Research 
progress of starch as microencapsulated wall material. Carbohydrate 
Polymers. 318: 1-14. 

Zhu, Z., C. Luan, H. Zhang, L. Zhang, dan Y. Hao. 2016. Effects of spray 
drying on Lactobacillus plantarum BM-1 viability, resistance to 
simulated gastrointestinal digestion, and storage stability. Drying 
Technology. 34(2): 177–184.  

  

Pengaruh Kadar Air pada Proses Mikroenkapsulasi Limosilactobacillus fermentum BN21 dengan
Tepung
Beras terhadap Viabilitas Bakteri
Aqilah Mahiratutsabitah, Dr. Ir. Asih Kurniawati, S.Pt., M.Si., IPM.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/


	DAFTAR PUSTAKA

