
73 

 

 

 

DAFTAR PUSTAKA 

Abreu, P., Matthew, S., González, T., Costa, D., Segundo, M. A., Fernandes, E., 

2006. Anti-inflammatory and antioxidant activity of a medicinal tincture 

from Pedilanthus tithymaloides. Life Sciences, 78(14), 1578–1585. 

https://doi.org/10.1016/j.lfs.2005.07.037. 

Afsharmanesh, M. dan Sadaghi, B., 2014. Effects of dietary alternatives (probiotic, 

green tea powder, and Kombucha tea) as antimicrobial growth promoters 

on growth, ileal nutrient digestibility, blood parameters, and immune 

response of broiler chickens. Comparative Clinical Pathology, 23(3), 717–

724. https://doi.org/10.1007/s00580-013-1676-x. 

Alcohol and Tobacco Tax and Trade Bureau, 2022. Kombucha Information and 

Resources. https://www.ttb.gov/kombucha/kombucha-general#labeling. 

Ali, S. A., Singh, G., Datusalia, A. K., 2021. Potential therapeutic applications of 

phytoconstituents as immunomodulators: Pre‐clinical and clinical 

evidences. Phytotherapy Research, 35(7), 3702–3731. 

https://doi.org/10.1002/ptr.7068. 

Amann, R., Schuligoi, R., Lanz, I., Donnerer, J., 1995. Histamine-induced edema 

in the rat paw—Effect of capsaicin denervation and a CGRP receptor 

antagonist. European Journal of Pharmacology, 279(2–3), 227–231. 

https://doi.org/10.1016/0014-2999(95)00169-L. 

Apak, R., Özyürek, M., Güçlü, K., Çapanoğlu, E., 2016. Antioxidant 

Activity/Capacity Measurement. 1. Classification, Physicochemical 

Principles, Mechanisms, and Electron Transfer (ET)-Based Assays. 

Journal of Agricultural and Food Chemistry, 64(5), 997–1027. 

https://doi.org/10.1021/acs.jafc.5b04739. 

Asensi-Fabado, M. A., Munné-Bosch, S., 2010. Vitamins in plants: Occurrence, 

biosynthesis and antioxidant function. Trends in Plant Science, 15(10), 

582–592. https://doi.org/10.1016/j.tplants.2010.07.003. 

Aung, T., & Eun, J.-B., 2021. Production and characterization of a novel beverage 

from laver (Porphyra dentata) through fermentation with kombucha 

consortium. Dalam Food chemistry (Vol. 350, hlm. 129274). 

https://doi.org/10.1016/j.foodchem.2021.129274. 

Azab, A., Nassar, A., Azab, A., 2016. Anti-Inflammatory Activity of Natural 

Products. Molecules, 21(10), 1321. 

https://doi.org/10.3390/molecules21101321. 

Banerjee, B., Chakraborty, S., Chakraborty, P., Ghosh, D., Jana, K., 2019. 

Protective Effect of Resveratrol on Benzo(a)Pyrene Induced Dysfunctions 

of Steroidogenesis and Steroidogenic Acute Regulatory Gene Expression 

in Leydig Cells. Frontiers in Endocrinology, 10, 272. 

https://doi.org/10.3389/fendo.2019.00272. 

Narrative Review: Aktivitas Antioksidan, Antiinflamasi, dan Imunomodulator Kombucha serta Kadar
Alkoholnya
ROFILAH HANIN S, Dr. apt. Indah Purwantini, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



74 

 

 

 

Barbosa, C. D., Baqueta, M. R., Rodrigues Santos, W. C., Gomes, D., Alvarenga, 

V. O., Teixeira, P., Albano, H., Rosa, C. A., Valderrama, P., Lacerda, I. C. 

A., 2020. Data fusion of UPLC data, NIR spectra and physicochemical 

parameters with chemometrics as an alternative to evaluating kombucha 

fermentation. LWT, 133, 109875. 

https://doi.org/10.1016/j.lwt.2020.109875. 

Barbosa, C. D., Trovatti Uetanabaro, A. P., Rodrigues Santos, W. C., Caetano, R. 

G., Albano, H., Kato, R., Cosenza, G. P., Azeredo, A., Góes-Neto, A., 

Rosa, C. A., Teixeira, P., Alvarenga, V. O., Alves Lacerda, I. C., 2021. 

Microbial–physicochemical integrated analysis of kombucha 

fermentation. LWT, 148, 111788. 

https://doi.org/10.1016/j.lwt.2021.111788. 

Barr, T., Helms, C., Grant, K., Messaoudi, I., 2016. Opposing effects of alcohol on 

the immune system. Progress in Neuro-Psychopharmacology and 

Biological Psychiatry, 65, 242–251. 

https://doi.org/10.1016/j.pnpbp.2015.09.001. 

Beg, S., Hasan, H., Hussain, M. S., Swain, S., Barkat, Ma., 2011. Systematic review 

of herbals as potential anti-inflammatory agents: Recent advances, current 

clinical status and future perspectives. Pharmacognosy Reviews, 5(10), 

120. https://doi.org/10.4103/0973-7847.91102. 

Bellut, K., 2020. Lachancea fermentati Strains Isolated From Kombucha: 

Fundamental Insights, and Practical Application in Low Alcohol Beer 

Brewing. Dalam Frontiers in Microbiology (Vol. 11). 

https://doi.org/10.3389/fmicb.2020.00764. 

Bhattacharya, S., Gachhui, R., Sil, P. C., 2013. Effect of Kombucha, a fermented 

black tea in attenuating oxidative stress mediated tissue damage in alloxan 

induced diabetic rats. Food and Chemical Toxicology, 60, 328–340. 

https://doi.org/10.1016/j.fct.2013.07.051. 

Bhattacharya, S., Manna, P., Gachhui, R., Sil, P. C., 2013. D-Saccharic acid 1,4-

lactone protects diabetic rat kidney by ameliorating hyperglycemia-

mediated oxidative stress and renal inflammatory cytokines via NF-κB and 

PKC signaling. Toxicology and Applied Pharmacology, 267(1), 16–29. 

https://doi.org/10.1016/j.taap.2012.12.005. 

Boshtam, M., Asgary, S., Kouhpayeh, S., Shariati, L., Khanahmad, H., 2017. 

Aptamers Against Pro- and Anti-Inflammatory Cytokines: A Review. 

Inflammation, 40(1), 340–349. https://doi.org/10.1007/s10753-016-0477-

1. 

Bradley, P. P., Priebat, D. A., Christensen, R. D., Rothstein, G., 1982. Measurement 

of Cutaneous Inflammation: Estimation of Neutrophil Content with an 

Enzyme Marker. Journal of Investigative Dermatology, 78(3), 206–209. 

https://doi.org/10.1111/1523-1747.ep12506462 

Narrative Review: Aktivitas Antioksidan, Antiinflamasi, dan Imunomodulator Kombucha serta Kadar
Alkoholnya
ROFILAH HANIN S, Dr. apt. Indah Purwantini, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



75 

 

 

 

Cardoso, R. R., Neto, R. O., dos Santos D’Almeida, C. T., do Nascimento, T. P., 

Pressete, C. G., Azevedo, L., Martino, H. S. D., Cameron, L. C., Ferreira, 

M. S. L., Barros, F. A. R. de., 2020. Kombuchas from green and black teas 

have different phenolic profile, which impacts their antioxidant capacities, 

antibacterial and antiproliferative activities. Food Research International, 

128, 108782. https://doi.org/10.1016/j.foodres.2019.108782. 

Carloni, P., Tiano, L., Padella, L., Bacchetti, T., Customu, C., Kay, A., Damiani, 

E., 2013. Antioxidant activity of white, green and black tea obtained from 

the same tea cultivar. Food Research International, 53(2), 900–908. 

https://doi.org/10.1016/j.foodres.2012.07.057. 

Chakravorty, S., 2016. Kombucha tea fermentation: Microbial and biochemical 

dynamics. Dalam International Journal of Food Microbiology (Vol. 220, 

hlm. 63–72). https://doi.org/10.1016/j.ijfoodmicro.2015.12.015. 

Chakravorty, S., Bhattacharya, S., Chatzinotas, A., Chakraborty, W., Bhattacharya, 

D., Gachhui, R., 2016. Kombucha tea fermentation: Microbial and 

biochemical dynamics. International Journal of Food Microbiology, 220, 

63–72. https://doi.org/10.1016/j.ijfoodmicro.2015.12.015. 

Chandrakala, S. K., 2019. Kombucha (bio-tea): An elixir for life? Dalam Nutrients 

in Beverages: Volume 12: The Science of Beverages (hlm. 591–616). 

https://doi.org/10.1016/B978-0-12-816842-4.00016-2. 

Chen, C. dan Liu, B. Y., 2000. Changes in major components of tea fungus 

metabolites during prolonged fermentation. Journal of Applied 

Microbiology, 89(5), 834–839. https://doi.org/10.1046/j.1365-

2672.2000.01188.x. 

Coates, M., Lee, M. J., Norton, D., MacLeod, A. S., 2019. The Skin and Intestinal 

Microbiota and Their Specific Innate Immune Systems. Frontiers in 

Immunology, 10, 2950. https://doi.org/10.3389/fimmu.2019.02950. 

Coton, M., Pawtowski, A., Taminiau, B., Burgaud, G., Deniel, F., Coulloumme-

Labarthe, L., Fall, A., Daube, G., Coton, E., 2017. Unraveling microbial 

ecology of industrial-scale Kombucha fermentations by metabarcoding 

and culture-based methods. FEMS Microbiology Ecology, 93(5). 

https://doi.org/10.1093/femsec/fix048. 

Dufresne, C. dan Farnworth, E., 2000. Tea, Kombucha, and health: A review. Food 

Research International, 33(6), 409–421. https://doi.org/10.1016/S0963-

9969(00)00067-3. 

Ebersole, B., 2017. Determination of ethanol in Kombucha products: Single-

laboratory validation, first action 2016.12. Dalam Journal of AOAC 

International (Vol. 100, Nomor 3, hlm. 732–736). 

https://doi.org/10.5740/jaoacint.16-0404. 

Narrative Review: Aktivitas Antioksidan, Antiinflamasi, dan Imunomodulator Kombucha serta Kadar
Alkoholnya
ROFILAH HANIN S, Dr. apt. Indah Purwantini, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



76 

 

 

 

Essawet, N., Cvetkovic, D., Velicanski, A., Canadanovic-Brunet, J., Vulic, J., 

Maksimovic, V., Markov, S., 2015. Polyphenols and antioxidant activities 

of Kombucha beverage enriched with Coffeeberry® extract. Chemical 

Industry and Chemical Engineering Quarterly, 21(3), 399–409. 

https://doi.org/10.2298/CICEQ140528042E. 

Fabricio, M. F., Mann, M. B., Kothe, C. I., Frazzon, J., Tischer, B., Flôres, S. H., 

Ayub, M. A. Z., 2022. Effect of freeze-dried kombucha culture on 

microbial composition and assessment of metabolic dynamics during 

fermentation. Dalam Food microbiology (Vol. 101, hlm. 103889). 

https://doi.org/10.1016/j.fm.2021.103889. 

Gaggìa, F., Baffoni, L., Galiano, M., Nielsen, D. S., Jakobsen, R. R., Castro-Mejía, 

J. L., Bosi, S., Truzzi, F., Musumeci, F., Dinelli, G., Gioia, D. D., 2018. 

Kombucha Beverage from Green, Black and Rooibos Teas: A 

Comparative Study Looking at Microbiology, Chemistry and Antioxidant 

Activity. Dalam Nutrients (Vol. 11, Nomor 1). 

https://doi.org/10.3390/nu11010001. 

Halliwell, B., 2007. Biochemistry of oxidative stress. Biochemical Society 

Transactions, 35, 4. 

Hayashi, S., Sumi, Y., Ueno, N., Murase, A., Takada, J., 2011. Discovery of a novel 

COX-2 inhibitor as an orally potent anti-pyretic and anti-inflammatory 

drug: Design, synthesis, and structure–activity relationship. Biochemical 

Pharmacology, 82(7), 755–768. 

https://doi.org/10.1016/j.bcp.2011.06.036. 

Higdon, J. V. dan Frei, B., 2003. Tea Catechins and Polyphenols: Health Effects, 

Metabolism, and Antioxidant Functions. Critical Reviews in Food Science 

and Nutrition, 43(1), 89–143. 

https://doi.org/10.1080/10408690390826464. 

Higuchi, M., 2014. Antioxidant Properties of Wheat Bran against Oxidative Stress. 

Dalam Wheat and Rice in Disease Prevention and Health (hlm. 181–199). 

Elsevier. https://doi.org/10.1016/B978-0-12-401716-0.00015-5. 

Hsieh, Y., Chiu, M.-C., Chou, J.-Y., 2021. Efficacy of the Kombucha Beverage 

Derived from Green, Black, and Pu’er Teas on Chemical Profile and 

Antioxidant Activity. Journal of Food Quality, 2021, 1–9. 

https://doi.org/10.1155/2021/1735959. 

Ihsani, N., Hernahadini, N., Fauzi, M., 2021. The variation of ethanol concentration 

and kombucha characterization on several incubation periods. Journal of 

Physics: Conference Series, 1764(1), 012008. 

https://doi.org/10.1088/1742-6596/1764/1/012008. 

Ivanišová, E., 2019. Kombucha tea beverage: Microbiological characteristic, 

antioxidant activity, and phytochemical composition. Dalam Acta 

Narrative Review: Aktivitas Antioksidan, Antiinflamasi, dan Imunomodulator Kombucha serta Kadar
Alkoholnya
ROFILAH HANIN S, Dr. apt. Indah Purwantini, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



77 

 

 

 

Alimentaria (Vol. 48, Nomor 3, hlm. 324–331). 

https://doi.org/10.1556/066.2019.48.3.7. 

Ivanišová, E., Meňhartová, K., Terentjeva, M., Godočíková, L., Árvay, J., 

Kačániová, M., 2019. Kombucha tea beverage: Microbiological 

characteristic, antioxidant activity, and phytochemical composition. Acta 

Alimentaria, 48(3), 324–331. https://doi.org/10.1556/066.2019.48.3.7. 

Ivanišová, E., Meňhartová, K., Terentjeva, M., Harangozo, Ľ., Kántor, A., 

Kačániová, M., 2020. The evaluation of chemical, antioxidant, 

antimicrobial and sensory properties of kombucha tea beverage. Journal of 

Food Science and Technology, 57(5), 1840–1846. 

https://doi.org/10.1007/s13197-019-04217-3. 

Jafari, R., Naghavi, N. S., Khosravi-Darani, K., Doudi, M., Shahanipour, K., 2022. 

Isolation, molecular and phylogenetic identification of microorganisms 

from Kombucha solution and evaluation of their viability using flow 

cytometery. Food Science and Technology, 42, e63220. 

https://doi.org/10.1590/fst.63220. 

Jakubczyk, K., Kałduńska, J., Kochman, J., Janda, K., 2020. Chemical Profile and 

Antioxidant Activity of the Kombucha Beverage Derived from White, 

Green, Black and Red Tea. Dalam Antioxidants (Basel, Switzerland) (Vol. 

9, Nomor 5). https://doi.org/10.3390/antiox9050447. 

Jalil, S., Mikhova, B., Taskova, R., Mitova, M., Duddeck, H., Choudhary, M. I., 

Atta-ur-Rahman., 2003. In vitro Anti-inflammatory Effect of Carthamus 

lanatus L. Zeitschrift Für Naturforschung C, 58(11–12), 830–832. 

https://doi.org/10.1515/znc-2003-11-1215. 

Jang, H. J., Yu, H.-S., Lee, N.-K., Paik, H.-D., 2020. Immune-stimulating Effect of 

Lactobacillus plantarum Ln1 Isolated from the Traditional Korean 

Fermented Food, Kimchi. Journal of Microbiology and Biotechnology, 

30(6), 926–929. https://doi.org/10.4014/jmb.2001.01038. 

Jayabalan, R., Malbaša, R. V., Lončar, E. S., Vitas, J. S., Sathishkumar, M., 2014. 

A Review on Kombucha Tea-Microbiology, Composition, Fermentation, 

Beneficial Effects, Toxicity, and Tea Fungus: A review on kombucha…. 

Comprehensive Reviews in Food Science and Food Safety, 13(4), 538–

550. https://doi.org/10.1111/1541-4337.12073. 

Jayabalan, R., Subathradevi, P., Marimuthu, S., Sathishkumar, M., Swaminathan, 

K., 2008. Changes in free-radical scavenging ability of kombucha tea 

during fermentation. Food Chemistry, 109(1), 227–234. 

https://doi.org/10.1016/j.foodchem.2007.12.037. 

Kluz, M. I., Pietrzyk, K., Pastuszczak, M., Kacaniova, M., Kita, A., Kapusta, I., 

Zaguła, G., Zagrobelna, E., Struś, K., Marciniak-Lukasiak, K., Stanek-

Tarkowska, J., Timar, A. V., Puchalski, C., 2022. Microbiological and 

Physicochemical Composition of Various Types of Homemade 

Narrative Review: Aktivitas Antioksidan, Antiinflamasi, dan Imunomodulator Kombucha serta Kadar
Alkoholnya
ROFILAH HANIN S, Dr. apt. Indah Purwantini, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



78 

 

 

 

Kombucha Beverages Using Alternative Kinds of Sugars. Dalam Foods 

(Basel, Switzerland) (Vol. 11, Nomor 10). 

https://doi.org/10.3390/foods11101523. 

Kroes, B., van den Berg, A., Quarles van Ufford, H., van Dijk, H., Labadie, R., 

1992. Anti-Inflammatory Activity of Gallic Acid. Planta Medica, 58(06), 

499–504. https://doi.org/10.1055/s-2006-961535. 

Lago, J., Toledo-Arruda, A., Mernak, M., Barrosa, K., Martins, M., Tibério, I., 

Prado, C., 2014. Structure-Activity Association of Flavonoids in Lung 

Diseases. Molecules, 19(3), 3570–3595. 

https://doi.org/10.3390/molecules19033570. 

Laureys, D., Britton, S. J., De Clippeleer, J., 2020. Kombucha Tea Fermentation: A 

Review. Journal of the American Society of Brewing Chemists, 78(3), 

165–174. https://doi.org/10.1080/03610470.2020.1734150. 

Lee, J., Kim, S., Kang, C.-H., 2022. Immunostimulatory Activity of Lactic Acid 

Bacteria Cell-Free Supernatants through the Activation of NF-κB and 

MAPK Signaling Pathways in RAW 264.7 Cells. Microorganisms, 10(11), 

2247. https://doi.org/10.3390/microorganisms10112247. 

Li, L., Ng, T. B., Gao, W., Li, W., Fu, M., Niu, S. M., Zhao, L., Chen, R. R., Liu, 

F., 2005. Antioxidant activity of gallic acid from rose flowers in 

senescence accelerated mice. Life Sciences, 77(2), 230–240. 

https://doi.org/10.1016/j.lfs.2004.12.024. 

Liu, Q., Xu, S., Li, L., Pan, T., Shi, C., Liu, H., Cao, M., Su, W., Liu, G., 2017. In 

vitro and in vivo immunomodulatory activity of sulfated polysaccharide 

from Porphyra haitanensis. Carbohydrate Polymers, 165, 189–196. 

https://doi.org/10.1016/j.carbpol.2017.02.032. 

Lobo, R. O., Dias, F. O., Shenoy, C. K., 2017. Lobo, Dias, Shenoy 2017—

Kombucha for healthy living Evaluation of antioxidant potential and 

bioactive compounds.pdf. International Food Research Journal, 24(2), 

541–546. 

Lopes, D. R., Santos, L. O., Prentice‐Hernández, C., 2021. Antioxidant and 

antibacterial activity of a beverage obtained by fermentation of yerba‐maté 

( Ilex paraguariensis ) with symbiotic kombucha culture. Journal of Food 

Processing and Preservation, 45(2). https://doi.org/10.1111/jfpp.15101. 

Lotito, S. B. dan Fraga, C. G., 1998. (+)-Catechin Prevents Human Plasma 

Oxidation. Free Radical Biology and Medicine, 24(3), 435–441. 

https://doi.org/10.1016/S0891-5849(97)00276-1. 

Lyu, S.-Y. dan Park, W.-B., 2005. Production of Cytokine and NO by RAW 264.7 

Macrophages and PBMC In Vitro Incubation with Flavonoids. Archives 

of Pharmacal Research, 28(5), 573–581. 

https://doi.org/10.1007/BF02977761. 

Narrative Review: Aktivitas Antioksidan, Antiinflamasi, dan Imunomodulator Kombucha serta Kadar
Alkoholnya
ROFILAH HANIN S, Dr. apt. Indah Purwantini, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



79 

 

 

 

Maksoud, H. A. A., Mohammed, R. R., Elharrif, M. G., Abdulatif, N. S., 2019. 

Biochemical Assessment of Possible Protective Role of Kombucha Tea 

against Stressful Effect Induced by High Sucrose Dose. Journal of Natural 

Remedies, 19(1), 49–56. https://doi.org/10.18311/jnr/2019/23124. 

Marsh, A. J., O’Sullivan, O., Hill, C., Ross, R. P., Cotter, P. D., 2014. Sequence-

based analysis of the bacterial and fungal compositions of multiple 

kombucha (tea fungus) samples. Food Microbiology, 38, 171–178. 

https://doi.org/10.1016/j.fm.2013.09.003. 

Marzban, F., Azizi, G., Afraei, S., Sedaghat, R., Seyedzadeh, M. H., Razavi, A., 

Mirshafiey, A., 2015. Kombucha tea ameliorates experimental 

autoimmune encephalomyelitis in mouse model of multiple sclerosis. 

Food and Agricultural Immunology, 26(6), 782–793. 

https://doi.org/10.1080/09540105.2015.1036353. 

McKay, D. L. dan Blumberg, J. B., 2002. The Role of Tea in Human Health: An 

Update. Journal of the American College of Nutrition, 21(1), 1–13. 

https://doi.org/10.1080/07315724.2002.10719187. 

Mehta, A. J., Yeligar, S. M., Elon, L., Brown, L. A., Guidot, D. M., 2013. 

Alcoholism Causes Alveolar Macrophage Zinc Deficiency and Immune 

Dysfunction. American Journal of Respiratory and Critical Care Medicine, 

188(6), 716–723. https://doi.org/10.1164/rccm.201301-0061OC. 

Mehta, S. K. dan Gowder, S. J. T., 2015. Members of Antioxidant Machinery and 

Their Functions. Dalam S. J. T. Gowder (Ed.), Basic Principles and 

Clinical Significance of Oxidative Stress. InTech. 

https://doi.org/10.5772/61884. 

Mizuta, A. G., de Menezes, J. L., Dutra, T. V., Ferreira, T. V., Castro, J. C., da 

Silva, C. A. J., Pilau, E. J., Machinski Junior, M., Abreu Filho, B. A. de., 

2020. Evaluation of antimicrobial activity of green tea kombucha at two 

fermentation time points against Alicyclobacillus spp. LWT, 130, 109641. 

https://doi.org/10.1016/j.lwt.2020.109641. 

Moreira, G. V., Araujo, L. C. C., Murata, G. M., Matos, S. L., Carvalho, C. R. O., 

2022. Kombucha tea improves glucose tolerance and reduces hepatic 

steatosis in obese mice. Dalam Biomedicine & pharmacotherapy = 

Biomedecine & pharmacotherapie (Vol. 155, hlm. 113660). 

https://doi.org/10.1016/j.biopha.2022.113660. 

Morrison, M., van der Heijden, R., Heeringa, P., Kaijzel, E., Verschuren, L., 

Blomhoff, R., Kooistra, T., & Kleemann, R., 2014. Epicatechin attenuates 

atherosclerosis and exerts anti-inflammatory effects on diet-induced 

human-CRP and NFκB in vivo. Atherosclerosis, 233(1), 149–156. 

https://doi.org/10.1016/j.atherosclerosis.2013.12.027. 

Mucha, P., Skoczyńska, A., Małecka, M., Hikisz, P., Budzisz, E., 2021. Overview 

of the Antioxidant and Anti-Inflammatory Activities of Selected Plant 

Narrative Review: Aktivitas Antioksidan, Antiinflamasi, dan Imunomodulator Kombucha serta Kadar
Alkoholnya
ROFILAH HANIN S, Dr. apt. Indah Purwantini, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



80 

 

 

 

Compounds and Their Metal Ions Complexes. Molecules, 26(16), 4886. 

https://doi.org/10.3390/molecules26164886. 

Muhialdin, B. J., Osman, F. A., Muhamad, R., Sapawi, C. W. N. S., Anzian, A., 

Voon, W. W. Y., Meor Hussin, A. S., 2019. Muhialdin dkk 2019—Effects 

of sugar sources and fermentation time on the properties of tea fungus 

(kombucha) beverage.pdf. International Food Research Journal, 26(2), 

481–487. 

Nair, V., Bang, W. Y., Schreckinger, E., Andarwulan, N., Cisneros-Zevallos, L., 

2015. Protective Role of Ternatin Anthocyanins and Quercetin Glycosides 

from Butterfly Pea ( Clitoria ternatea Leguminosae) Blue Flower Petals 

against Lipopolysaccharide (LPS)-Induced Inflammation in Macrophage 

Cells. Journal of Agricultural and Food Chemistry, 63(28), 6355–6365. 

https://doi.org/10.1021/acs.jafc.5b00928. 

National Center for Biotechnology Information, 2022. Ethanol. 

https://pubchem.ncbi.nlm.nih.gov/compound/702. 

Nguyen, N. K., Dong, N. T. N., Nguyen, H. T., Le, P. H., 2015. Lactic acid bacteria: 

Promising supplements for enhancing the biological activities of 

kombucha. Dalam SpringerPlus (Vol. 4, hlm. 91). 

https://doi.org/10.1186/s40064-015-0872-3. 

Nile, S. H. dan Park, S. W., 2013. Optimized methods for in vitro and in vivo anti-

inflammatory assays and its applications in herbal and synthetic drug 

analysis. Mini Reviews in Medicinal Chemistry, 13(1), 95–100. 

Nunes, C. D. R., Barreto Arantes, M., Menezes de Faria Pereira, S., Leandro da 

Cruz, L., de Souza Passos, M., Pereira de Moraes, L., Vieira, I. J. C., 

Barros de Oliveira, D., 2020. Plants as Sources of Anti-Inflammatory 

Agents. Molecules (Basel, Switzerland), 25(16). 

https://doi.org/10.3390/molecules25163726. 

Ortuño-Sahagún, D., Zänker, K., Rawat, A. K. S., Kaveri, S. V., Hegde, P., 2017. 

Natural Immunomodulators. Journal of Immunology Research, 2017, 1–2. 

https://doi.org/10.1155/2017/7529408. 

Osmolovskaya, N., Viet Vu, D., Kuchaeva, L., 2018). The role of organic acids in 

heavy metal tolerance in plants. Biological Communications, 63(1), 9–16. 

https://doi.org/10.21638/spbu03.2018.103. 

Parkin, J. dan Cohen, B., 2001. An overview of the immune system. The Lancet, 

357(9270), 1777–1789. https://doi.org/10.1016/S0140-6736(00)04904-7. 

Parthasarathy, S., Santanam, N., Ramachandran, S., Meilhac, O., 1999. Oxidants 

and antioxidants in atherogenesis: An appraisal. Journal of Lipid Research, 

40(12), 2143–2157. https://doi.org/10.1016/S0022-2275(20)32089-7. 

Pauzi, N., Man, S., Nawawi, M. S. A. M., Abu-Hussin, M. F., 2019. Ethanol 

standard in halal dietary product among Southeast Asian halal governing 

Narrative Review: Aktivitas Antioksidan, Antiinflamasi, dan Imunomodulator Kombucha serta Kadar
Alkoholnya
ROFILAH HANIN S, Dr. apt. Indah Purwantini, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



81 

 

 

 

bodies. Trends in Food Science & Technology, 86, 375–380. 

https://doi.org/10.1016/j.tifs.2019.02.042. 

Pehlivan, F. E., 2017. Vitamin C: An Antioxidant Agent. Dalam A. H. Hamza (Ed.), 

Vitamin C (hlm. 23–35). InTech. 

https://doi.org/10.5772/intechopen.69660. 

Pérez-Recalde, M., Matulewicz, M. C., Pujol, C. A., Carlucci, M. J., 2014. In vitro 

and in vivo immunomodulatory activity of sulfated polysaccharides from 

red seaweed Nemalion helminthoides. International Journal of Biological 

Macromolecules, 63, 38–42. 

https://doi.org/10.1016/j.ijbiomac.2013.10.024. 

Pham-Huy, L. A., He, H., Pham-Huy, C., 2008. Free Radicals, Antioxidants in 

Disease and Health. Free Radicals and Antioxidants, 4(2), 8. 

Rabiei, Z., Lorigooini, Z., Firuzi, F., Rahimi-Madiseh, M., 2021. Pre-treatment 

Effect of Kombucha Tea on Analgesia and Inflammation in Male Rat. 

Zahedan Journal of Research in Medical Sciences, 23(2). 

https://doi.org/10.5812/zjrms.85049. 

Rajesha, J., Rao, A. R., Kumar, M. K., Ravishankar, G., 2011. Hepato-protective 

Potential of Hull Fraction from Indian Flaxseed Cultivar. Asian Journal of 

Medical Sciences, 1(2), 20–25. https://doi.org/10.3126/ajms.v1i2.2938. 

Rom, S., Zuluaga-Ramirez, V., Reichenbach, N. L., Erickson, M. A., Winfield, M., 

Gajghate, S., Christofidou-Solomidou, M., Jordan-Sciutto, K. L., 

Persidsky, Y., 2018. Secoisolariciresinol diglucoside is a blood-brain 

barrier protective and anti-inflammatory agent: Implications for 

neuroinflammation. Journal of Neuroinflammation, 15(1), 25. 

https://doi.org/10.1186/s12974-018-1065-0. 

Rupasinghe, H. P. V., Nair, S. V. G., Robinson, R. A., 2014. Chemopreventive 

Properties of Fruit Phenolic Compounds and Their Possible Mode of 

Actions. Dalam Studies in Natural Products Chemistry (Vol. 42, hlm. 229–

266). Elsevier. https://doi.org/10.1016/B978-0-444-63281-4.00008-2. 

Salehi, S., Sadeghi, A., Karimi, A., 2021. Growth performance, nutrients 

digestibility, caecum microbiota, antioxidant status and immunity of 

broilers as influenced by kombucha fermented on white sugar or sugar beet 

molasses. Italian Journal of Animal Science, 20(1), 1770–1780. 

https://doi.org/10.1080/1828051X.2021.1941335. 

Satoh, E., Tohyama, N., Nishimura, M., 2005. Comparison of the antioxidant 

activity of roasted tea with green, oolong, and black teas. International 

Journal of Food Sciences and Nutrition, 56(8), 551–559. 

https://doi.org/10.1080/09637480500398835. 

Shahidi, F. dan Zhong, Y., 2015. Measurement of antioxidant activity. Journal of 

Functional Foods, 18, 757–781. https://doi.org/10.1016/j.jff.2015.01.047. 

Narrative Review: Aktivitas Antioksidan, Antiinflamasi, dan Imunomodulator Kombucha serta Kadar
Alkoholnya
ROFILAH HANIN S, Dr. apt. Indah Purwantini, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



82 

 

 

 

Silva Júnior, J. C. da, Magnani, M., Almeida da Costa, W. K., Madruga, M. S., 

Souza Olegário, L., da Silva Campelo Borges, G., Macedo Dantas, A., 

Lima, M. dos S., de Lima, L. C., de Lima Brito, I., Tribuzy de Magalhães 

Cordeiro, A. M., 2021. Traditional and flavored kombuchas with pitanga 

and umbu-cajá pulps: Chemical properties, antioxidants, and bioactive 

compounds. Food Bioscience, 44, 101380. 

https://doi.org/10.1016/j.fbio.2021.101380. 

Silva, K. A., Uekane, T. M., Miranda, J. F. de, Ruiz, L. F., Motta, J. C. B. da, Silva, 

C. B., Pitangui, N. de S., Gonzalez, A. G. M., Fernandes, F. F., Lima, A. 

R., 2021. Kombucha beverage from non-conventional edible plant 

infusion and green tea: Characterization, toxicity, antioxidant activities 

and antimicrobial properties. Biocatalysis and Agricultural Biotechnology, 

34, 102032. https://doi.org/10.1016/j.bcab.2021.102032. 

Srihari, T. dan Satyanarayana, U., 2012. Changes in Free Radical Scavenging 

Activity of Kombucha during Fermentation. J. Pharm. Sci., 4. 

Süleyman, H., Demircan, B., Karagöz, Y., 2007. Anti-inflammatory and side 

effects of cyclooxygenase inhibitors. Pharmacological Reports, 12. 

Sulistiani, R. P. dan Rahayuningsih, H. M., 2015. Pengaruh Ekstrak Lompong 

Mentah (Colocasia esculenta L Schoot) Terhadap Aktivitas Fagositosis 

Dan Kadar NO (Nitrit Oksida) Mencit Balb/C Sebelum dan Sesudah 

Terinfeksi Listeria Monocytogenes. Journal of Nutrition College, 4(4), 

409–415. https://doi.org/10.14710/jnc.v4i4.10118. 

Sun, T.-Y., Li, J.-S., Chen, C., 2015. Effects of blending wheatgrass juice on 

enhancing phenolic compounds and antioxidant activities of traditional 

kombucha beverage. Dalam Journal of food and drug analysis (Vol. 23, 

Nomor 4, hlm. 709–718). https://doi.org/10.1016/j.jfda.2015.01.009. 

Sun, Y., Yang, C., Tsao, R., 2018. Nomenclature and general classification of 

antioxidant activity/capacity assays. Dalam R. Apak, E. Capanoglu, & F. 

Shahidi (Ed.), Measurement of Antioxidant Activity & Capacity (hlm. 1–

19). John Wiley & Sons, Ltd. 

https://doi.org/10.1002/9781119135388.ch1. 

Sureshchandra, S., Raus, A., Jankeel, A., Ligh, B. J. K., Walter, N. A. R., Newman, 

N., Grant, K. A., Messaoudi, I., 2019. Dose-dependent effects of chronic 

alcohol drinking on peripheral immune responses. Scientific Reports, 9(1), 

7847. https://doi.org/10.1038/s41598-019-44302-3. 

Szabo, G. dan Mandrekar, P., 2009. A Recent Perspective on Alcohol, Immunity, 

and Host Defense. Alcoholism: Clinical and Experimental Research, 

33(2), 220–232. https://doi.org/10.1111/j.1530-0277.2008.00842.x. 

Talebi, M., Frink, L. A., Patil, R. A., Armstrong, D. W., 2017. Examination of the 

Varied and Changing Ethanol Content of Commercial Kombucha 

Narrative Review: Aktivitas Antioksidan, Antiinflamasi, dan Imunomodulator Kombucha serta Kadar
Alkoholnya
ROFILAH HANIN S, Dr. apt. Indah Purwantini, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



83 

 

 

 

Products. Food Analytical Methods, 10(12), 4062–4067. 

https://doi.org/10.1007/s12161-017-0980-5. 

Tanticharakunsiri, W., Mangmool, S., Wongsariya, K., Ochaikul, D., 2021. 

Characteristics and upregulation of antioxidant enzymes of kitchen mint 

and oolong tea kombucha beverages. Dalam Journal of food biochemistry 

(Vol. 45, Nomor 1). https://doi.org/10.1111/jfbc.13574. 

Vaillant, A. A. J., Sabir, S., Jan, A., 2021. Physiology, Immune Response. 12. 

Velićanski, A. S., Cvetković, D. D., Markov, S. L., Šaponjac, V. T. T., Vulić, J. J., 

2014. Antioxidant and Antibacterial Activity of the Beverage Obtained by 

Fermentation of Sweetened Lemon Balm (Melissa officinalis L.) Tea with 

Symbiotic Consortium of Bacteria and Yeasts. Dalam Food technology 

and biotechnology (Vol. 52, Nomor 4, hlm. 420–429). 

https://doi.org/10.17113/ftb.52.04.14.3611. 

Venkatalakshmi, P., Vadivel, V., Brindha, P., 2016. Role of phytochemicals as 

immunomodulatory agents: A review. 18. 

Villarreal-Soto, S. A., Beaufort, S., Bouajila, J., Souchard, J.-P., Renard, T., Rollan, 

S., Taillandier, P., 2019. Impact of fermentation conditions on the 

production of bioactive compounds with anticancer, anti-inflammatory 

and antioxidant properties in kombucha tea extracts. Process 

Biochemistry, 83, 44–54. https://doi.org/10.1016/j.procbio.2019.05.004. 

Villarreal-Soto, S. A., Beaufort, S., Bouajila, J., Souchard, J.-P., Taillandier, P., 

2018. Understanding Kombucha Tea Fermentation: A Review. Dalam 

Journal of food science (Vol. 83, Nomor 3, hlm. 580–588). 

https://doi.org/10.1111/1750-3841.14068 

Villarreal-Soto, S. A., Bouajila, J., Pace, M., Leech, J., Cotter, P. D., Souchard, J.-

P., Taillandier, P., Beaufort, S., 2020. Metabolome-microbiome signatures 

in the fermented beverage, Kombucha. International Journal of Food 

Microbiology, 333, 108778. 

https://doi.org/10.1016/j.ijfoodmicro.2020.108778. 

Vina, I., 2014. Current evidence on physiological activity and expected health 

effects of kombucha fermented beverage. Dalam Journal of Medicinal 

Food (Vol. 17, Nomor 2, hlm. 179–188). 

https://doi.org/10.1089/jmf.2013.0031. 

Vohra, B. M., Fazry, S., Sairi, F., Babul-Airianah, O., 2019. Effects of medium 

variation and fermentation time on the antioxidant and antimicrobial 

properties of Kombucha. Malaysian Journal of Fundamental and Applied 

Sciences, 15(2–1), 298–302. https://doi.org/10.11113/mjfas.v15n2-

1.1536. 

Wang, H. dan Cao, Z., 2014. Anti-inflammatory Effects of (-)-Epicatechin in 

Lipopolysaccharide-Stimulated Raw 264.7 Macrophages. Tropical 

Narrative Review: Aktivitas Antioksidan, Antiinflamasi, dan Imunomodulator Kombucha serta Kadar
Alkoholnya
ROFILAH HANIN S, Dr. apt. Indah Purwantini, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



84 

 

 

 

Journal of Pharmaceutical Research, 13(9), 1415. 

https://doi.org/10.4314/tjpr.v13i9.6. 

Wang, X., Wang, D., Wang, H., Jiao, S., Wu, J., Hou, Y., Sun, J., Yuan, J., 2022. 

Chemical Profile and Antioxidant Capacity of Kombucha Tea by the Pure 

Cultured Kombucha. LWT, 168, 113931. 

https://doi.org/10.1016/j.lwt.2022.113931. 

Watawana, M. I., Jayawardena, N., Gunawardhana, C. B., Waisundara, V. Y., 2015. 

Health, Wellness, and Safety Aspects of the Consumption of Kombucha. 

Journal of Chemistry, 2015, 1–11. https://doi.org/10.1155/2015/591869. 

Wongthai, N., Tanticharakunsiri, W., Mangmool, S., Ochaikul, D., 2021. 

Characteristics and antioxidant activity of royal lotus pollen, butterfly pea 

flower, and oolong tea kombucha beverages. Asia-Pacific Journal of 

Science and Technology, 26(4), 11. 

Yang, Z., Zhou, F., Ji, B., Li, B., Luo, Y., Yang, L., Li, T., 2010. Symbiosis between 

Microorganisms from Kombucha and Kefir: Potential Significance to the 

Enhancement of Kombucha Function. Applied Biochemistry and 

Biotechnology, 160(2), 446–455. https://doi.org/10.1007/s12010-008-

8361-6. 

Yao, J., Wang, J.-Y., Liu, L., Li, Y.-X., Xun, A.-Y., Zeng, W.-S., Jia, C.-H., Wei, 

X.-X., Feng, J.-L., Zhao, L., Wang, L.-S., 2010. Anti-oxidant Effects of 

Resveratrol on Mice with DSS-induced Ulcerative Colitis. Archives of 

Medical Research, 41(4), 288–294. 

https://doi.org/10.1016/j.arcmed.2010.05.002. 

Zanwar, A. A., Badole, S. L., Shende, P. S., Hegde, M. V., Bodhankar, S. L., 2014. 

Antioxidant Role of Catechin in Health and Disease. Dalam Polyphenols 

in Human Health and Disease (hlm. 267–271). Elsevier. 

https://doi.org/10.1016/B978-0-12-398456-2.00021-9. 

Zhang, S., Cheng, M., Li, Z., Guan, S., Cai, B., Li, Q., Rong, S., 2020. Composition 

and biological activity of rose and jujube kernel after fermentation with 

kombucha SCOBY. Journal of Food Processing and Preservation, 44(10). 

https://doi.org/10.1111/jfpp.14758. 

Zhou, D.-D., Saimaiti, A., Luo, M., Huang, S.-Y., Xiong, R.-G., Shang, A., Gan, 

R.-Y., Li, H.-B., 2022a. Fermentation with Tea Residues Enhances 

Antioxidant Activities and Polyphenol Contents in Kombucha Beverages. 

Dalam Antioxidants (Basel, Switzerland) (Vol. 11, Nomor 1). 

https://doi.org/10.3390/antiox11010155. 

Zhou, D.-D., Saimaiti, A., Luo, M., Huang, S.-Y., Xiong, R.-G., Shang, A., Gan, 

R.-Y., & Li, H.-B., 2022b. Fermentation with Tea Residues Enhances 

Antioxidant Activities and Polyphenol Contents in Kombucha Beverages. 

Dalam Antioxidants (Basel, Switzerland) (Vol. 11, Nomor 1). 

https://doi.org/10.3390/antiox11010155. 

Narrative Review: Aktivitas Antioksidan, Antiinflamasi, dan Imunomodulator Kombucha serta Kadar
Alkoholnya
ROFILAH HANIN S, Dr. apt. Indah Purwantini, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



85 

 

 

 

Zhu, J., Zhao, L., Guo, H., Jiang, L., Ren, F., 2011. Immunomodulatory effects of 

novel bifidobacterium and lactobacillus strains on murine macrophage 

cells. Afr. J. Microbiol. Res., 8. 

Zou, C., Li, R.-Y., Chen, J.-X., Wang, F., Gao, Y., Fu, Y.-Q., Xu, Y.-Q., Yin, J.-F., 

2021. Zijuan tea- based kombucha: Physicochemical, sensorial, and 

antioxidant profile. Dalam Food chemistry (Vol. 363, hlm. 130322). 

https://doi.org/10.1016/j.foodchem.2021.130322. 

Zubaidah, E., Iastika, A. R., Widyaningsih, T. D., Febrianto, K., 2021. 

Immunomodulatory Activity of Black Tea Kombucha (Camellia sinensis) 

and Arabica Coffee Leaves Tea Kombucha (Coffee arabica) for 

Salmonella typhi-infected mice. IOP Conference Series: Earth and 

Environmental Science, 733(1), 012128. https://doi.org/10.1088/1755-

1315/733/1/012128. 

Zubaidah, E., Nisak, Y. K., Susanti, I., Widyaningsih, T. D., Srianta, I., Tewfik, I., 

2021. Turmeric Kombucha as effective immunomodulator in Salmonella 

typhi-infected experimental animals. Biocatalysis and Agricultural 

Biotechnology, 37, 102181. https://doi.org/10.1016/j.bcab.2021.102181. 

Zubaidah, E., Valencia, V., Rifa’i, M., Srianta, I., Tewfik, I., 2020. Investigating 

chemical changes during Snake fruit and Black tea Kombucha 

fermentation and the associated immunomodulatory activity in Salmonella 

typhi-infected mice. Potravinarstvo Slovak Journal of Food Sciences, 14, 

995–1000. https://doi.org/10.5219/1416. 

  

Narrative Review: Aktivitas Antioksidan, Antiinflamasi, dan Imunomodulator Kombucha serta Kadar
Alkoholnya
ROFILAH HANIN S, Dr. apt. Indah Purwantini, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/


