
38 
 

 

DAFTAR PUSTAKA 
 

Against, E., Bacteria, P., Juariah, S., Izzany, F., Bakar, A., Fadzelly, M., Bakar, A., 
Endrini, S., & Kartini, S. (2023). Antibacterial Activity and Inhibition Mechanism 
of Red Ginger (Zingiber officinale var. rubrum) Ethanol Extract Against 
Pathogenic Bacteria. Journal of Advanced Research in Applied Sciences and 
Engineering Technology, 30(1), 145–157. 
https://doi.org/10.37934/araset.30.1.145157 

Ahmad, M. M., Ali, S., Chatha, S., Iqbal, Y., & Hussain, A. I. (2022). Recent trends in 
extraction, purification, and antioxidant activity evaluation of plant leaf-extract 
polysaccharides. Biofuels, Bioprod. Bioref, 16(1820–1848). 
https://doi.org/10.1002/bbb.2405 

Al-kharousi, M. M., Sivakumar, N., & Elshafie, A. (2015). Characterization of cellulase 
enzyme produced by Chaetomium sp. isolated from books and archives. 
Eurasia Journal of BioSciences, 9, 52–60. 
https://doi.org/10.5053/ejobios.2015.9.0.7 

Alara, O. R., Abdurahman, N. H., & Ukaegbu, C. I. (2018). Soxhlet Extraction of 
Phenolic Compounds from Vernonia Cinerea Leaves and Its Antioxidant 
Activity. Journal of Applied Research on Medicinal and Aromatic Plants, 11, 12–
17. https://doi.org/10.1016/j.jarmap.2018.07.003 

Alkahtani, J., Soliman Elshikh, M., Almaary, K. S., Ali, S., Imtiyaz, Z., & Bilal Ahmad, 
S. (2020). Anti-Bacterial, Anti-Scavenging and Cytotoxic Activity of Garden 
Cress Polysaccharides. Saudi Journal of Biological Sciences, 27(11), 2929–
2935. https://doi.org/10.1016/j.sjbs.2020.08.014 

Apriliyani, F. (2023). Ekstraksi Polisakarida Sulfat dari Jahe Merah (Zingiber officinale 
var. rubrum) dengan Metode Hot Water Extraction. Universitas Hasanuddin. 

Apriyantono, A., Fardiaz, D., Puspitasari, N., Sedarnawati, & Budiyanto, S. (1989). 
Analisis Pangan. PAU Pangan dan Gizi. 

Ariani, A. S., Sulistyarini, I., & Adhityasmara, D. (2021). Pemanfaatan Jahe untuk 
Suplemen Kesehatan di Dusun Demungan , Kab . Semarang Use of Ginger for 
Health Supplements in Dusun Demungan , Semarang. Jurnal Pengabdian 
Kepada Masyarakat (DiMas), 3(2), 131–136. https://doi.org/DoI : 
10.53359/dimas.v3i2.25 

Asih, D. J., Kadek Warditiani, N., Gede, I., Wiarsana, S., & Kunci, K. (2022). Review 
Artikel: Aktivitas Antioksidan Ekstrak Amla (Phyllanthus emblica / Emblica 
officinalis). Jurnal Ilmiah Multidisplin Indonesia, 1(6), 674–687. 

Astuty, M. (2013). Makanan Fungsional, Konsep, dan Peraturannya. Agritech, 17(4), 
29–32. 

Ayutri, K. D. (2023). Ekstraksi Polisakarida Jahe Merah (Zingiber officinale var. 
rubrum) dengan Metode Alkaline Solution Extraction. Universitas Hasanuddin. 

Bannerman, D. D., Paape, M. J., Lee, J. W., Zhao, X., Hope, J. C., & Rainard, P. 
(2004). Escherichia coli and Staphylococcus aureus elicit differential innate 
immune responses following intramammary infection. Clinical and Diagnostic 
Laboratory Immunology, 11(3), 463–472. 
https://doi.org/10.1128/CDLI.11.3.463-472.2004 

Bera, K., Nosalova, G., Sivova, V., & Ray, B. (2016). Structural Elements and Cough 
Suppressing Activity of Polysaccharides from Zingiber officinale Rhizome. 
Phytotherapy Research, 30, 105–111. https://doi.org/10.1002/ptr.5508 

Bhardwaj, N., Kumar, B., Agrawal, K., & Verma, P. (2021). Current perspective on 
production and applications of microbial cellulases : a review. Bioresources and 



39 
 

 

Bioprocessing, 8(95), 1–34. https://doi.org/10.1186/s40643-021-00447-6 
Calder, P. C. (2020). Nutrition , immunity and COVID-19. BMJ Nutrition, Prevention 

& Health, 3, e000085. https://doi.org/10.1136/bmjnph-2020-000085 
Cao, R., Palanisamy, S., Ma, N., Talapphet, N., Zhang, J., Wang, C., & You, S. 

(2021). Extraction , structural characterization , and immunostimulatory activity 
of soluble non-starch polysaccharides of finger millet. Process Biochemistry, 
111, 40–50. https://doi.org/10.1016/j.procbio.2021.08.011 

Chatterjee, S., Sharma, S., Prasad, R. K., & Datta, S. (2015). Cellulase Enzyme 
based Biodegradation of Cellulosic Materials : An Overview Cellulase Enzyme 
based Biodegradation of Cellulosic Materials : An Overview. South Asian 
Journal of Experimental Biology, 5(6), 271–282. 
https://doi.org/10.38150/sajeb.5(6).p271-282 

Chen, Guangjing, Bu, F., Chen, X., Li, C., & Kan, J. (2018). Ultrasonic Extraction, 
Structural Characterization, Physicochemical Properties and Antioxidant 
Activities of Polysaccharides from Bamboo Shoots (Chimonobambusa 
quadrangularis) Processing By-products. International Journal of Biological 
Macromolecules, 1–51. https://doi.org/10.1016/j.ijbiomac.2018.02.013 

Chen, Gui tang, Yuan, B., Wang, H. xiang, Qi, G. hong, & Cheng, S. jie. (2019). 
Characterization and antioxidant activity of polysaccharides obtained from 
ginger pomace using two different extraction processes. International Journal 
of Biological Macromolecules, 139, 801–809. 
https://doi.org/10.1016/j.ijbiomac.2019.08.048 

Chen, H., Zhou, X., & Zhang, J. (2014). Optimization of enzyme assisted extraction 
of polysaccharides from Astragalus membranaceus. Carbohydrate Polymers, 
111, 567–575. https://doi.org/10.1016/j.carbpol.2014.05.033 

Chen, X., Chen, G., Wang, Z., & Kan, J. (2020). A Comparison Of a Polysaccharide 
Extracted From Ginger (Zingiber of fi cinale) Stems and Leaves Using Different 
Methods: Preparation, Structure Characteristics , and Biological Activities. 
International Journal of Biological Macromolecules, 151, 635–649. 
https://doi.org/10.1016/j.ijbiomac.2020.02.222 

Chen, X. H., Chen, G., Wang, Z., & Kan, J. (2020). A comparison of a polysaccharide 
extracted from ginger (Zingiber officinale) stems and leaves using different 
methods: preparation, structure characteristics, and biological activities. 
International Journal of Biological Macromolecules, 151, 635–649. 
https://doi.org/10.1016/j.ijbiomac.2020.02.222 

Devi, S., Nugroho, T. T., Fadhila, W. F., Lorenita, L., Nasution, F. S., & Suraya, N. 
(2023). Amylase enzyme production with variation of carbon sources and 
molecular identification of thermophilic fungus Aspergillus sp . LBKURCC304 
from Bukik Gadang , West Sumatra , Indonesia. Biodiversitas, 24(2), 1200–
1205. https://doi.org/10.13057/biodiv/d240261 

Diantari, N. K., & Astuti, K. W. (2023). Potensi Ekstrak Rimpang Jahe Merah (Zingiber 
officinale Rosc . var rubrum) Sebagai Nutraceutical. Prosiding WORKSHOP 
DAN SEMINAR NASIONAL FARMASI, 2, 631–642. 

Dubois, M., Gilles, K. A., Hamilton, J. K., Rebers, P. A., & Smith, F. (1956). 
Colorimetric Method for Determination of Sugars and Related Substances. 
Analytical Chemistry, 28(3), 350–356. https://doi.org/10.1021/ac60111a017 

Ejaz, U., Sohail, M., & Ghanemi, A. (2021). Cellulases : From Bioactivity to a Variety 
of Industrial Applications. Biomimetics, 6(44), 1–11. 

Ersedo, T. L., Teka, T. A., Forsido, S. F., Dessalegn, E., Adebo, J. A., Tamiru, M., & 
Astatkie, T. (2023). Food flavor enhancement, preservation, and biofunctionality 



40 
 

 

of ginger (Zingiber officinale): a review. International Journal of Food Properties, 
26(01), 928–951. https://doi.org/10.1080/10942912.2023.2194576 

Farasat, M., Khavari-Nejad, R. A., Nabavi, S. M. B., & Namjooyan, F. (2014). 
Antioxidant Activity, Total Phenolics and Flavonoid Contents of some Edible 
Green Seaweeds from Northern Coasts of the Persian Gulf. Iranian Journal of 
Pharmaceutical Research, 13(1), 163–170. 

Fatriasari, W., Masruchin, N., & Hermiati, E. (2019). Selulosa: Karakteristik dan 
Pemanfaatannya. In LIPI Press (Cetakan Pe). LIPI Press. 

Fernandes, P. A. R., & Coimbra, M. A. (2023). The Antioxidant Activity of 
Polysaccharides: A Structure-Function Relationship Overview. Carbohydrate 
Polymers, 314, 1–15. https://doi.org/10.1016/j.carbpol.2023.120965 

Ferreira, S. S., Passos, C. P., Madureira, P., Vilanova, M., & Coimbra, M. A. (2015). 
Structure-function relationships of immunostimulatory polysaccharides: A 
review. Carbohydrate Polymers, 132, 378–396. 
https://doi.org/10.1016/j.carbpol.2015.05.079 

Fhitryani, S., Suryanto, D., & Karim, A. (2017). Pemeriksaan Escherichia coli, 
Staphylococcus aureus dan Salmonella sp. pada Jamu Gendong yang 
Dijajakan di Kota Medan. BIOLINK (Jurnal Biologi Lingkungan Industri 
Kesehatan), 3(2), 146–155. https://doi.org/10.31289/biolink.v3i2.845 

Ganjoo, R., Sharma, S., Verma, C., Quraishi, M. A., & Kumar, A. (2023). 
Heteropolysaccharides in sustainable corrosion inhibition: 4E (Energy, 
Economy, Ecology, and Effectivity) dimensions. International Journal of 
Biological Macromolecules, 235, 123571. 
https://doi.org/https://doi.org/10.1016/j.ijbiomac.2023.123571 

Gazali, F. M., Ananda, M., & Suwastika, I. N. (2018). Characterization of α -Amylase 
Activity from Thermophilic Bacteria Isolated from Bora Hot spring , Central 
Sulawesi. Natural Science: Journal of Science and Technology, 7(1), 99–109. 

Gómez-pinilla, F. (2010). Brain foods : the effects of nutrients on brain function. Nat 
Rev Neurosci, 9(7), 568–578. https://doi.org/10.1038/nrn2421.Brain 

Gu, C., & Pan, S. (2017). Extraction , purification and antibacterial activity of 
polysaccharides from Purslane. Advances in Engineering Research, 129, 734–
740. 

Hajji, M., Hamdi, M., Sellimi, S., Ksouda, G., Laouer, H., Li, S., & Nasri, M. (2018). 
Structural characterization, antioxidant and antibacterial activities of a novel 
polysaccharide from Periploca laevigata root barks. Carbohydrate Polymers. 
https://doi.org/10.1016/j.carbpol.2018.11.020 

Haloarchaeal, N., Haloarcula, S., & Rosa, L. (2021). Biochemical Characterization of 
the Amylase Activity from the New Haloarchaeal Strain Haloarcula sp. HS 
Isolated in the Odiel Marshlands. Biology, 10(337), 1–24. 

Handito, D., Saloko, S., Cicilia, S., & Siska, A. I. (2020). Pangan Fungsional (cetakan 
pe). Mataram University Press. 

Harahap, B. M., Mardawati, E., & Nurliasari, D. (2020). A Comprehensive Review : 
Integrated Microbial Xylitol , Bioethanol , and Cellulase Production From Oil 
Palm Empty Fruit Bunches. Jurnal Industri Pertanian, 2(1), 142–157. 

Hasnain, S. M. M., Hasnain, S., & Nayak, A. K. (2019). Chapter 1 Natural 
polysaccharides: sources and extraction methodologies. In Natural 
polysaccharides: sources and extraction methodologies. Elsevier Inc. 
https://doi.org/10.1016/B978-0-12-817055-7.00001-7 

Hassanpour, A., Asghari, S., Mansour Lakouraj, M., & Mohseni, M. (2018). 
Preparation and characterization of contact active antibacterial surface based 



41 
 

 

on chemically modified nanofibrillated cellulose by phenanthridinium silane salt. 
International Journal of Biological Macromolecules, 115(2017), 528–539. 
https://doi.org/10.1016/j.ijbiomac.2018.03.141 

Hong, T., Yin, J. Y., Nie, S. P., & Xie, M. Y. (2021). Applications of infrared 
spectroscopy in polysaccharide structural analysis: Progress, challenge and 
perspective. Food Chemistry: X, 12(November), 100168. 
https://doi.org/10.1016/j.fochx.2021.100168 

Hu, W., Yu, A., Wang, S., Bai, Q., Tang, H., Yang, B., Wang, M., & Kuang, H. (2023). 
Extraction, Purification, Structural Characteristics, Biological Activities, and 
Applications of the Polysaccharides from Zingiber officinale Roscoe. (Ginger): 
A Review. Molecules, 28(3855). 

Indra, I., Nurmalasari, N., & Kusmiati, M. (2019). Fenolik Total, Kandungan 
Flavonoid, dan Aktivitas Antioksidan Ekstrak Etanol Daun Mareme (Glochidion 
arborescense Blume.). Jurnal Sains Farmasi & Klinis, 6(3), 206. 
https://doi.org/10.25077/jsfk.6.3.206-212.2019 

Jelled, A., Fernandes, Â., Barros, L., Chahdoura, H., Achour, L., Ferreira, I. C. F. R., 
& Ben, H. (2015). Chemical and antioxidant parameters of dried forms of ginger 
rhizomes. Industrial Crops & Products, 77, 30–35. 
https://doi.org/10.1016/j.indcrop.2015.08.052 

Jing, Y., Cheng, W., Ma, Y., Zhang, Y., Li, M., Zheng, Y., Zhang, D., & Wu, L. (2022). 
Structural Characterization, Antioxidant and Antibacterial Activities of a Novel 
Polysaccharide From Zingiber officinale and Its Application in Synthesis of 
Silver Nanoparticles. Frontiers in Nutrition, 9, 1–12. 
https://doi.org/10.3389/fnut.2022.917094 

Joshi, N., Andhare, P., Marchawala, F., Bhattacharya, I., & Upadhyay, D. (2021). A 
STUDY ON AMYLASE : REVIEW. International Journal of Biology, Pharmacy 
and Allied Sciences (IJBPAS), 10(4), 333–340. 

Karaki, N., Aljawish, A., Humeau, C., Muniglia, L., & Jasniewski, J. (2016). Enzymatic 
modification of polysaccharides: Mechanisms, Properties, And potential 
applications: A review. Enzyme and Microbial Technology, 90, 1–18. 
https://doi.org/10.1016/j.enzmictec.2016.04.004 

Ke, C., Sun, L., Qiao, D., Wang, D., & Zeng, X. (2011). Antioxidant acitivity of low 
molecular weight hyaluronic acid. Food and Chemical Toxicology, 49(10), 
2670–2675. https://doi.org/10.1016/j.fct.2011.07.020 

Kojong, E. D., Ogie, T. B., Porong, J. V., Rotinsulu, W. C., Tumbelaka, S., Paat, F. 
J., & Nangoi, R. (2023). Karakteristik Morfologi Tanaman Jahe Merah (Zingiber 
officinale var. rubrum) Lokal di Kecamatan Poso Pesisir Provinsi Sulawesi 
Tengah. Jurnal Agroekoteknologi Terapan, 4(2), 301–310. 

Korsa, G., Konwarh, R., Masi, C., Ayele, A., & Haile, S. (2023). Microbial cellulase 
production and its potential application for textile industries. Annals of 
Microbiology, 73(13), 1–21. https://doi.org/10.1186/s13213-023-01715-w 

Kr, D., & Rastogi, S. (2020). INDUSTRIAL APPLICATION OF AMYLASE: A REVIEW. 
Journal of Natural Remedies, 20(4), 23–27. 

Lang, T. (2007). Functional foods Their long term impact and marketing need to be 
monitored. BMJ, 334, 1013–1018. 
https://doi.org/10.1136/bmj.39212.467037.BE 

Lee, H. G., Hyun, J., Liyanage, N. M., Jayawardhana, H. H. A. C. K., Nagahawatta, 
D. P., Choi, Y. S., Song, K. M., Kang, M. C., & Jeon, Y. J. (2023). Investigating 
in vitro antiobesity properties of enzyme-assisted hydrolysate and its crude 
sulfated polysaccharide from Padina arborescens. Journal of Functional Foods, 



42 
 

 

108(July), 105704. https://doi.org/10.1016/j.jff.2023.105704 
Liao, D. wei, Cheng, C., Liu, J. ping, Zhao, L. yan, Huang, D. C., & Chen, G. tang. 

(2020). Characterization and Antitumor Activities of Polysaccharides Obtained 
From Ginger (Zingiber officinale) By Different Extraction Methods. International 
Journal of Biological Macromolecules, 152, 894–903. 
https://doi.org/10.1016/j.ijbiomac.2020.02.325 

Liu, R. H. (2013). Health-Promoting Components of Fruits and Vegetables in the Diet. 
Advance in Nutrition, 4(3), 384S-392S. 
https://doi.org/10.3945/an.112.003517.convenient 

Madhatilah, D. (2017). BIOKIMIA (Cetakan Pe). INSTIPER PRESS. 
http://ipress.instiperjogja.ac.id 

Malhotra, S. P. K., & Alghuthaymi, M. A. (2022). Chapter 6 - Biomolecule-assisted 
biogenic synthesis of metallic nanoparticles. In K. A. Abd-Elsalam, R. 
Periakaruppan, & S. Rajeshkumar (Eds.), Agri-Waste and Microbes for 
Production of Sustainable Nanomaterials (pp. 139–163). Elsevier. 
https://doi.org/https://doi.org/10.1016/B978-0-12-823575-1.00011-1 

Mao, Q., Xu, X., Cao, S., Gan, R., & Li, H. (2019). Senyawa Bioaktif dan Bioaktivitas 
Jahe ( Zingiber o ffi cinaleRoscoe ). https://doi.org/10.3390/makanan8060185 

Martin, M. F., Okpo, E. A., & Andy, I. E. (2019). Microbial amylases : A review. World 
News of Natural Sciences, 22, 174–179. 

Martirosyan, D. M., & Singh, J. (2015). A new definition of functional food by FFC : 
what makes a new definition unique? Functional Foods in Health and Disease, 
5(6), 209–223. 

Maryam, H., Azhar, S., Akhtar, M. N., Asghar, A., Saeed, F., Ateeq, H., Afzaal, M., 
Akram, N., & Munir, H. (2023). Role of bioactive components of ginger in 
management of osteoarthritis : a review. International Journal of Food 
Properties, 26(1), 1903–1913. https://doi.org/10.1080/10942912.2023.2236811 

Mcnamara, J. T., Morgan, J. L. W., & Zimmer, J. (2015). A Molecular Description of 
Cellulose Biosynthesis. Annu Rev Biochem., 84, 895–921. 
https://doi.org/10.1146/annurev-biochem-060614-033930.A 

Misra, A., Tyagi, P. K., Singh, M. K., & Misra, D. S. (2006). FTIR studies of nitrogen 
doped carbon nanotubes. Diamond and Related Materials, 15(2–3), 385–388. 
https://doi.org/10.1016/j.diamond.2005.08.013 

Nabilla, A., & Advinda, L. (2022). Antimicrobic Activities Of Solid Soap Against 
Staphylococcus aureus Dan Escherichia coli Human Pathogen Bacteria. 
Serambi Biologi, 7(4), 306–310. 

Nadar, S. S., Rao, P., & Rathod, V. K. (2018). Enzyme assisted extraction of 
biomolecules as an approach to novel extraction technology : A review. Food 
Research International, 108, 309–330. 
https://doi.org/10.1016/j.foodres.2018.03.006 

Nagsabandi, A. R. (2023). Potensi Ekspopolisakarida Yang Dihasilkan Oleh 
Weissella confusa K2 Sebagai Antibakteri Terhadap Salmonella Typhi. 
Universitas Islam Negeri Maulana Malik Ibrahim. 

Nguyen, T. T., Mikkelsen, M. D., Nguyen Tran, V. H., Dieu Trang, V. T., Rhein-
Knudsen, N., Holck, J., Rasin, A. B., Thuy Cao, H. T., Thanh Van, T. T., & 
Meyer, A. S. (2020). Enzyme-assisted fucoidan extraction from brown 
macroalgae fucus distichus subsp. Evanescens and saccharina latissima. 
Marine Drugs, 18(6), 1–18. https://doi.org/10.3390/md18060296 

Nielsen, S. S. (2017). Total Carbohydrate by Phenol-Sulfuric Acid Method. In Food 
Analysis Laboratory Manual (pp. 137–141). Springer International Publishing. 



43 
 

 

https://doi.org/10.1007/978-3-319-44127-6 
Nollet, L., Gent, H., Ahmad, J., & Ahamad, J. (2024). Introduction, Sources, and 

Health Benefits of Food Spices. In Analysis of Food Spices : Identification and 
Authentication (First Edit). CRC Press Taylor & Francis Group. 
https://doi.org/10.1201/9781003279792 

Olasehinde, T. A., Mabinya, L. V., Olaniran, A. O., & Okoh, A. I. (2019). Chemical 
characterization of sulfated polysaccharides from Gracilaria gracilis and Ulva 
lactuca and their radical scavenging, metal chelating, and cholinesterase 
inhibitory activities. International Journal of Food Properties, 22(1), 100–110. 
https://doi.org/10.1080/10942912.2019.1573831 

Pairul, P. P. B., Susianti, & Nasution, S. H. (2017). Jahe (Zingiber Officinale) Sebagai 
Anti Ulserogenik. Medula, 7(5), 42–46. 

Pan, S., & Wu, S. (2014). Cellulase-assisted extraction and antioxidant activity of the 
polysaccharides from garlic. Carbohydrate Polymers, 111, 606–609. 
https://doi.org/10.1016/j.carbpol.2014.05.022 

Pavia, D. L., Lampman, G. M., Kriz, G. S., & Vyvyan, J. R. (2015). Introduction to 
Spectroscopy, Fifth Edition. In Tetrahedron Organic Chemistry Series (Vol. 20, 
Issue C). https://doi.org/10.1016/S1460-1567(00)80010-0 

Prasad, S., & Tyagi, A. K. (2015). Ginger and Its Constituents : Role in Prevention 
and Treatment of Gastrointestinal Cancer. Gastroenterology Research and 
Practice, 2015. https://doi.org/10.1155/2015/142979 

Pratiwi, Y. H., Ratnayani, O., & Wirajana, I. N. (2018). Perbandingan Metode Uji Gula 
Pereduksi dalam Penentuan Aktivitas ?-L-Arabinofuranosidase dengan 
Substrat Janur Kelapa (Cocos nucifera). Jurnal Kimia, 12(2), 134–139. 

Purnamaningsih, N., Kalor, H., & Atun, S. (2017). Uji Aktivitas Antibakteri Ekstrak 
Temulawak (Curcuma Xanthorrhiza) Terhadap Bakteri Escherichia Coli AATCC 
11229 dan Staphylococcus Aureus ATCC 25923. Universitas Nusantara PGRI 
Kediri, 01, 1–7. 

Putri, A., Sinaga, R. B., & Yevawelita, R. (2024). Kelayakan hair tonic jahe pada jenis 
rambut rontok. Jurnal Tata Rias, 14(01), 1–9. 

Putri, S. (2020). Berbagai Jenis Sumber Material Polisakarida Polisakarida sebagai 
Bahan Untuk Aplikasi Superabsorben. Institut Teknologi Sepuluh Nopember. 

Rahmatika, D., & Oktaria, S. (2021). Perbedaan Uji Daya Antibakteri Jahe Merah 
(Zingiber Officinale Var. Rubrum) dan Bawang Putih (Allium Sativum) Terhadap 
Pertumbuhan Bakteri Staphylococcus Aureus. Jurnal Kedokteran Ibnu Nafis, 
10(1), 1–8. https://doi.org/10.30743/jkin.v10i1.94 

Reyes, B. F. G. R., & Appolonia, B. L. (1982). Characterization of Starch from Ginger 
Root (Zingiber officinale). Starch-Starke, 2, 40–44. 
https://doi.org/10.1002/star.19820340203 

Rostami, H., Mohammad, S., & Gharibzahedi, T. (2017). Cellulase-assisted 
extraction of polysaccharides from Malva sylvestris : Process optimization and 
potential functionalities. International Journal of Biological Macromolecules, 
101, 196–206. https://doi.org/10.1016/j.ijbiomac.2017.03.078 

Saini, R., Saini, H. S., & Dahiya, A. (2017). Amylases : Characteristics and industrial 
applications. Journal of Pharmacognosy and Phytochemistry, 6(4), 1865–1871. 

Sandrasari, D. A., Andarwulan, N., Faridah, D. N., & Dewi, F. N. A. (2023). Identifikasi 
Komponen Aktif Jahe Merah (Zingiber officinale Roscoe var. Rubrum) sebagai 
Sumber Antioksidan dengan Pendekatan Metabolomik Berbasis HPLC. 
ALCHEMY Jurnal Penelitian Kimia, 19(1), 32–43. 
https://doi.org/10.20961/alchemy.19.1.64737.32-43 



44 
 

 

Sari, D., & Anas N. (2021). Kandungan Zat Gizi, Fitokimia, dan Aktivitas 
Farmakologis pada Jahe (Zingiber officinale Rosc.): Review. Tropical 
Bioscience: Journal of Biological Science, 1(2), 11–18. 
https://doi.org/10.32678/tropicalbiosci.v1i2.5246 

Sher, H., Zeb, N., Zeb, S., Ali, A., Aleem, B., Iftikhar, F., Su, R., & Mh, R. (2021). 
Microbial Cellulases : A Review on Strain Development , Purification , 
Characterization and their Industrial Applications. Journal of Bacteriology and 
Mycology, 8(5). 

Siahaan, P., Hudiyanti, D., & Windarti, T. (2003). Profil Spektra IR, NMR, dan Berat 
Molekul Bio-Selulosa Nata De Coco Pada Berbagai Waktu Polimerisasi. UPT 
Pustak Undip. 

Silhavy, T. J., Kahne, D., & Walker, S. (2010). The Bacterial Cell Envelope. In L. 
Shapiro & R. Losick (Eds.), Cold Spring Harbor Perspectives in Biology (pp. 1–
16). Cold Spring Harbor Laboratory Press. 

Singleton, V. L., Orthofer, R., & Lamuela-Raventos, R. M. (1999). Analysis of Total 
Phenols and Other Oxidation Substrates and Antioxidants by Means of Folin-
Ciocalteu Reagent. In Methods in Enzymology (Vol. 299, pp. 152–178). 
https://doi.org/10.1016/j.scienta.2016.11.004 

Sinurat, E., Peranginangin, R., & Saefudin, E. (2011). Ekstraksi dan Uji Aktivitas 
Fukoidan dari Rumput Laut Coklat (Sargassum crassifolium) sebagai 
Antikoagulan. In Jurnal Pascapanen dan Bioteknologi Kelautan dan Perikanan 
(Vol. 6, Issue 2). https://doi.org/10.15578/jpbkp.v6i2.405 

Slavin, J. (2013). Fiber and Prebiotics: Mechanisms and Health Benefits. Nutrients, 
5, 1417–1435. https://doi.org/10.3390/nu5041417 

Soeka, Y. S., Suharna, N., Triana, E., & Yulinery, T. (2019). Characterization of 
Cellulase Enzyme Produced by Two Selected Strains of Streptomyces 
Macrosporeus Isolated from Soil in Indonesia. Makara Journal of Science, 
23(2), 65–71. https://doi.org/10.7454/mss.v23i2.11043 

Song, H., Zhang, Z., Li, Y., Zhang, Y., Yang, L., Wang, S., He, Y., Liu, J., Zhu, D., & 
Liu, H. (2022). Effects of different enzyme extraction methods on the properties 
and prebiotic activity of soybean hull polysaccharides. Heliyon, 8, e11053. 
https://doi.org/10.1016/j.heliyon.2022.e11053 

Song, Y. R., Han, A., Park, S., Cho, C., Rhee, Y., & Hong, H. (2020). International 
Journal of Biological Macromolecules Effect of enzyme-assisted extraction on 
the physicochemical properties and bioactive potential of lotus leaf 
polysaccharides. International Journal of Biological Macromolecules, 153, 169–
179. https://doi.org/10.1016/j.ijbiomac.2020.02.252 

Song, Y. R., Sung, S. K., Jang, M., Lim, T. G., Cho, C. W., Han, C. J., & Hong, H. 
Do. (2018). Enzyme-Assisted Extraction, Chemical Characteristics, and 
Immunostimulatory Activity of Polysaccharides From Korean Ginseng (Panax 
ginseng Meyer). International Journal of Biological Macromolecules, 116, 
1089–1097. https://doi.org/10.1016/j.ijbiomac.2018.05.132 

Souza, P. M. de, & Magalhães, P. de O. e. (2010). APPLICATION OF MICROBIAL -
AMYLASE IN INDUSTRY – A REVIEW. Brazilian Journal of Microbiology, 41, 
850–861. 

Stephen, A. M., Phillips, G. O., & Williams, P. A. (2006). Food Polysaccharides and 
Their Application (2nd Editio). CRC Press Taylor & Francis Group. 

Sulyman, A. O., Igunnu, A., & Malomo, S. O. (2020). Heliyon Isolation , puri fi cation 
and characterization of cellulase produced by Aspergillus niger cultured on 
Arachis hypogaea shells. Heliyon, 6, e05668. 



45 
 

 

https://doi.org/10.1016/j.heliyon.2020.e05668 
Supu, R. D., Diantini, A., & Levita, J. (2018). Red Ginger (Zingiber officinale var. 

rubrum): Its Chemical Constituens, Pharmacological Activity And Safety. 
FITOFARMAKA: Jurnal Ilmiah Farmasi, 8(1), 25–31. 
https://doi.org/10.33751/jf.v8i1.1168 

Synytsya, A., Čopíková, J., Matějka, P., & Machovič, V. (2003). Fourier transform 
Raman and infrared spectroscopy of pectins. Carbohydrate Polymers, 54(1), 
97–106. https://doi.org/10.1016/S0144-8617(03)00158-9 

Tahir, M., Muflihunna, A., & Syafrianti. (2020). Penentuan Kadar Fenolik Total 
Ekstrak Etanol Daun Nilam (Pogostemon cablin Benth.) Dengan Metode 
Spektrofotometri UV-VIS. Jurnal Fitofarmaka Indonesia, 4(1), 215–218. 

Ulfana, P. D. (2010). Kajian Proses Hidrolisis Asam Rumput Laut Gracillaria 
salicornia dan Sargassum sp. Institut Pertanian Bogor. 

Vianey, P., Jime, R. A., Cha, G. M., Aranda-garcı, E., & Cristiani-Urbina, E. (2022). 
Production of extracellular α -amylase by single-stage steady-state continuous 
cultures of Candida wangnamkhiaoensis in an airlift bioreactor. PLoS ONE, 
17(3), e0264734. https://doi.org/10.1371/journal.pone.0264734 

Wang, J., Hu, S., Nie, S., Yu, Q., & Xie, M. (2016). Reviews on Mechanisms of in 
Vitro Antioxidant Activity of Polysaccharides. Oxidative Medicine and Cellular 
Longevity. https://doi.org/10.1155/2016/5692852 

Wang, Y., Wei, X., Wang, F., Xu, J., Tang, X., & Li, N. (2018). Structural 
characterization and antioxidant activity of polysaccharide from ginger. 
International Journal of Biological Macromolecules, 111, 862–869. 
https://doi.org/10.1016/j.ijbiomac.2018.01.087 

Wang, Y. X., Xin, Y., Yin, J. Y., Huang, X. J., Wang, J. Q., Hu, J. L., Geng, F., & Nie, 
S. P. (2022). Revealing the architecture and solution properties of 
polysaccharide fractions from Macrolepiota albuminosa (Berk.) Pegler. Food 
Chemistry, 368(May 2021), 130772. 
https://doi.org/10.1016/j.foodchem.2021.130772 

Wang, Z., Xue, R., Cui, J., Wang, J., Fan, W., Zhang, H., & Zhan, X. (2019). 
Antibacterial activity of a polysaccharide produced from Chaetomium globosum 
CGMCC 6882. International Journal of Biological Macromolecules, 125, 376–
382. https://doi.org/10.1016/j.ijbiomac.2018.11.248 

Wilapangga, A., & Syaputra, S. (2018). Analisis Antibakteri Metode Agar Cakram Dan 
Uji Toksisitas Menggunakan Bslt ( Brine Shrimp Lethality Test) Dari Ekstrak 
Metanol Daun Salam (Eugenia Polyantha). Brine Shrimp Lethality Test) Dari 
Ekstrak Metanol Daun Salam, 2, 50. 

Wu, S., & Chen, L. (2017). Preparation and Antioxidant Activities of Oligosaccharides 
Derived from Pleurotus eryngii Polysaccharides. Journal of Food Processing 
and Preservation, 41(4), 1–5. https://doi.org/10.1111/jfpp.13007 

Wu, S., & Huang, X. (2017). Preparation and antioxidant activities of oligosaccharides 
from Crassostrea gigas. Food Chemistry, 216, 243–246. 
https://doi.org/10.1016/j.foodchem.2016.08.043 

Xiao, H., Cai, X., Fan, Y., & Luo, A. (2016). Antioxidant Activity of Water-Soluble 
Polysaccharides from Brasenia schreberi. Pharmacognosy Magazine, 12(47), 
193–197. https://doi.org/10.4103/0973-1296.186343 

Xie, J., Jin, M., Morris, G. A., Zha, X., Yi, Y., Li, J., Wang, Z., Gao, J., Nie, S., Shang, 
P., & Xie, M.-Y. (2016). Advances on Bioactive Polysaccharides from Medicinal 
Plants Advances on Bioactive Polysaccharides from Medicinal Plants. Critical 
Reviews in Food Science and Nutrition, 56(1), 60–84. 



46 
 

 

https://doi.org/10.1080/10408398.2015.1069255 
Xie, J., Shen, M., Xie, M., Nie, S., Chen, Y., Li, C., Huang, D., & Wang, Y. (2012). 

Ultrasonic-Assisted Extraction, Antimicrobial and Antioxidant Activities of 
Cyclocarya paliurus (Batal.) Iljinskaja Polysaccharides. Carbohydrate 
Polymers, 89(1), 177–184. https://doi.org/10.1016/j.carbpol.2012.02.068 

Yang, J., & Rahmawati, F. (2022). Antimicrobial effects of various red ginger (Zingiber 
officinale) extract concentrations on Escherichia coli bacteria. 

Yang, S., Wan, H., Wang, R., & Hao, D. (2019). BHS INDO Sulfated polysaccharides 
from Phaeodactylum tricornutum: Isolation, structural characteristics, and 
inhibiting HepG2 growth activity in vitro. PeerJ, 2019(2). 
https://doi.org/10.7717/peerj.6409 

Yang, W., Pei, F., Shi, Y., Zhao, L., Fang, Y., & Hu, Q. (2012). Purification, 
Characterization and Anti-Proliferation Activity of Polysaccharides from 
Flammulina velutipes. Carbohydrate Polymers, 88(2), 474–480. 
https://doi.org/10.1016/j.carbpol.2011.12.018 

Yang, Xi, Li, A., Li, X., Sun, L., & Guo, Y. (2020). Trends in Food Science & 
Technology An overview of classi fi cations , properties of food polysaccharides 
and their links to applications in improving food textures. Trends in Food 
Science & Technology, 102(April), 1–15. 
https://doi.org/10.1016/j.tifs.2020.05.020 

Yang, Xiaolong, Wei, S., Lu, X., Qiao, X., Simal-gandara, J., Capanoglu, E., & Wo, 
Ł. (2021). A neutral polysaccharide with a triple helix structure from ginger : 
Characterization and immunomodulatory activity. Food Chemistry, 350. 
https://doi.org/10.1016/j.foodchem.2021.129261 

Yu, J., Li, Q., Wu, J., Yang, X., Yang, S., Zhu, W., Liu, Y., Tang, W., Nie, S., 
Hassouna, A., White, W. L., Zhao, Y., & Lu, J. (2021). Fucoidan Extracted From 
Sporophyll of Undaria pinnatifida Grown in Weihai, China – Chemical 
Composition and Comparison of Antioxidant Activity of Different Molecular 
Weight Fractions. Frontiers in Nutrition, 8(May), 1–11. 
https://doi.org/10.3389/fnut.2021.636930 

Yu, Z., Kong, M., Zhang, P., Sun, Q., & Chen, K. (2016). Immune-enhancing activity 
of extracellular polysaccharides isolated from Rhizopus nigricans. 
Carbohydrate Polymers, 148, 318–325. 
https://doi.org/10.1016/j.carbpol.2016.04.068 

Yusnawan, E., & Utomo, J. S. (2017). Mikroanalisis Kandungan Senyawa Fenolik 
Total Ekstrak Biji Kedelai dengan Reagen Folin-Ciocalteu. Jurnal Penelitian 
Pertanian Tanaman Pangan, 1(1), 73–82. 
https://doi.org/10.21082/jpptp.v1n1.2017.p73-81 

Zeng, P., Li, J., Chen, Y., & Zhang, L. (2019). The structures and biological functions 
of polysaccharides from traditional Chinese herbs. In Progress in Molecular 
Biology and Translational Science (1st ed., Vol. 163). Elsevier Inc. 
https://doi.org/10.1016/bs.pmbts.2019.03.003 

Zhang, L., Ma, L., Pan, Y., Zheng, X., Sun, Q., Wang, Z., Wang, Q., & Qiao, H. (2021). 
Effect of Molecular Weight on The Antibacterial Activity of Polysaccharides 
Produced by Chaetomium globosum CGMCC 6882. International Journal of 
Biological Macromolecules, 188, 863–869. 
https://doi.org/10.1016/j.ijbiomac.2021.08.059 

Zhang, Zhongshan, Wang, X., Zhang, J., & Zhao, M. (2011). Potential antioxidant 
activities in vitro of polysaccharides extracted from ginger (Zingiber officinale). 
Carbohydrate Polymers, 86(2), 448–452. 



47 
 

 

https://doi.org/10.1016/j.carbpol.2011.04.062 
Zhang, Zuofa, Lv, G., He, W., Shi, L., Pan, H., & Fan, L. (2013). Effects of extraction 

methods on the antioxidant activities of polysaccharides obtained from 
Flammulina velutipes. Carbohydrate Polymers. 
https://doi.org/10.1016/j.carbpol.2013.07.052 

Zhou, S., Wang, X., Jiang, W., Tan, J., & Chen, G. (2023). Preparation, structural 
characterization and in vitro activity of ginger polysaccharide. Chemical and 
Biological Technologies in Agriculture, 10(1), 1–18. 
https://doi.org/10.1186/s40538-023-00498-1 
 

  



48 
 

 

LAMPIRAN  

1. Perhitungan Jumlah Enzim Yang Digunakan 

a. Selulase (aqueous solution) : ≥700 U/g 

Dikarenakan tidak adanya perbedaan perlakuan pada konsentrasi enzim, 

maka aktivitas spesifik enzim terhadap bahan yang digunakan, sama dengan 

aktivitas spesifik yang digunakan pada alfa amilase (4000 U/200 gram bahan) 

4000 U per 200 gram

700 U/gram
 = 5,714 gram/ 200 gram jahe merah  

Massa jenis selulase cair : 1,1-1,3 g/mL 

Jumlah selulase yang di pipet : 
5,714 𝑔

1,1 𝑔/𝑚𝐿
 = 5,18 mL / 200 gram bahan 

Sehingga digunakan enzim selulase sebanyak 5,18 mL untuk setiap 200 gram 

jahe merah yang digunakan. 

b. Alfa Amilase (lyophilized powder) : 500-1500 U/mg 

Berdasarkan hasil penelitian pendahuluan, digunakan enzim alfa amilase 

dengan aktivitas enzim 4000 U/200 gram bahan 
4000 U per 200 gram

500 U/mg
 = 8 mg/ 200 gram bahan= 0,008 gram enzim/200 gram jahe 

merah 

Sehingga digunakan enzim alfa amilase bubuk sebanyak 0,008 gram untuk 

setiap 200 gram jahe merah yang digunakan. 

 

2. Hasil Perhitungan Jumlah Rendemen 

 

3. Hasil Uji Statistik Jumlah Rendemen 

 

Bobot Ekstrak yg 

dihasilkan (gram) 

Bobot bahan baku 

(gram)
%Yield Rata-rata

K1U1 5.36 200 2.68

K1U2 8.53 200 4.27

K1U3 8.05 200 4.03

K2U1 0.12 200 0.06

K2U2 0.66 200 0.33

K2U3 0.43 200 0.22

K3U1 2.22 200 1.11

K3U2 2.71 200 1.36

K3U3 2.82 200 1.41

Yield (%) = (Bobot ekstrak yang dihasilkan/bobot bahan baku)x100

Perlakuan

Selulase

Alfa Amilase

Ganda

3.66

0.20

1.29
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4. Hasil Perhitungan Analisis Kandungan Total Gula 

 

  

Absorbansi 

(y)
Nilai X FP

Berat 

sampel 

yang 

digunakan 

(g)

Volume yang 

digunakan 

(mL)

Total Gula 

(µg/mL)

Total Gula 

(µg/g sampel)

Total 

Gula (%)

Rata-

rata 

(µg/g 

sampel)

Rata-rata 

(%)

K1U1 0.296 32.968 200 0.01 1 6593.65 659365.08 65.94

K1U2 0.386 47.254 200 0.01 1 9450.79 945079.37 94.51

K1U3 0.4 49.476 200 0.01 1 9895.24 989523.81 98.95

K2U1 0.355 42.333 200 0.01 1 8466.67 846666.67 84.67

K2U2 0.249 25.508 200 0.01 1 5101.59 510158.73 51.02

K2U3 0.299 33.444 200 0.01 1 6688.89 668888.89 66.89

K3U1 0.381 46.460 160 0.01 1 7433.65 743365.08 74.34

K3U2 0.258 26.937 160 0.01 1 4309.84 430984.13 43.10

K3U3 0.28 30.429 160 0.01 1 4868.57 486857.14 48.69

Total gula tiap gram sampel = (C.V.FP)/m dengan C: Total gula larutan (x), V: Volume ekstrak yang digunakan (mL), FP: Faktor pengenceran, m: Berat 

sampel yang digunakan (gram)

CARA 1

Ganda 55.37

Perlakuan

Selulase 86.47

Alfa Amilase 67.52

86.47

67.52

55.37

Konsentrasi 
Larutan Standar 

(ppm) 
Absorbansi 

20 0.248 

40 0.299 

60 0.467 

80 0.594 

100 0.734 

y = 0.0063x + 0.0883

R² = 0.98130

0.5

1

0 50 100 150

A
b

so
rb

an
si

Konsentrasi (ppm)

Kurva Standar Total Gula
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5. Hasil Uji Statistik Total Gula 

 

 

 

 

 

 

 

Absorbansi 

(y)

Total Gula 

larutan 

(Nilai X 

(µg/mL)

Berat 

sampel yang 

dipakai (µg)

Volume 

pelarut 

(mL)

Konsentrasi 

larutan awal 

(µg/mL)

Konsentrasi 

akhir larutan 

(µg/mL)

Total Gula 

(%)

Rata-Rata 

(%)

K1U1 0.296 32.968 10000 20 500 50 65.94

K1U2 0.386 47.254 10000 20 500 50 94.51

K1U3 0.4 49.476 10000 20 500 50 98.95

K2U1 0.355 42.333 10000 20 500 50 84.67

K2U2 0.249 25.508 10000 20 500 50 51.02

K2U3 0.299 33.444 10000 20 500 50 66.89

K3U1 0.381 46.460 10000 20 500 62.5 74.34

K3U2 0.258 26.937 10000 20 500 62.5 43.10

K3U3 0.28 30.429 10000 20 500 62.5 48.69

Total gula tiap gram sampel = (Total gula larutan/konsentrasi larutan)*100

CARA 2

Ganda

86.47

67.52

55.37

Perlakuan

Selulase

Alfa Amilase
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6. Hasil Perhitungan Analisis Kandungan Gula Reduksi 

Konsentrasi 
Larutan 

Standar (ppm) 
Absorbansi 

200 0.288 

250 0.493 

300 0.622 

350 0.820 

400 0.963 
 

 

 

7. Hasil Uji Statistik Gula Reduksi 

 

Gula reduksi tiap gram sampel = (Gula reduksi larutan dari kurva standar)/konsentrasi larutan)*100 x=(y+0.369)/0.0034

Absorbansi (y)

Nilai X (gula 

reduksi larutan 

μg/mL)

Berat sampel 

(mg)

Berat sampel 

(μg)

Volume 

pelarut (mL)

konsentrasi 

larutan 

(μg/mL)

Volume yang 

dipakai (mL)

gula reduksi 

(%)

Rata-Rata 

(%)

K1U1 0.462 244.412 100 100000 5 20000 0.75 1.22

K1U2 0.471 247.059 100 100000 5 20000 0.75 1.24

K1U3 0.487 251.765 100 100000 5 20000 0.75 1.26

K2U1 0.500 255.588 100 100000 30 3333 0.75 7.67

K2U2 0.519 261.176 100 100000 30 3333 0.75 7.84

K2U3 0.531 264.706 100 100000 30 3333 0.75 7.94

K3U1 0.344 209.706 100 100000 30 3333 0.75 6.29

K3U2 0.336 207.353 100 100000 30 3333 0.75 6.22

K3U3 0.308 199.118 100 100000 30 3333 0.75 5.97

CARA 1

Perlakuan

Selulase

Alfa Amilase

Ganda

1.24

7.81

6.16

Absorbansi 

(y)

Nilai X 

(Konsentrasi 

gula reduksi 

μg/mL)

FP
Berat sampel 

(mg)

Berat sampel 

(g)

Volume pelarut 

(mL)

Volume yang 

dipakai (mL)

Gula 

pereduksi 

(μg/g 

sampel)

Gula 

Pereduksi 

(%)

Rata-Rata

K1U1 0.462 244.412 6.66 100 0.10 5 0.75 12208.37 1.22

K1U2 0.471 247.059 6.66 100 0.10 5 0.75 12340.59 1.23

K1U3 0.487 251.765 6.66 100 0.10 5 0.75 12575.65 1.26

K2U1 0.500 255.588 40.00 100 0.10 30 0.75 76676.47 7.67

K2U2 0.519 261.176 40.00 100 0.10 30 0.75 78352.94 7.84

K2U3 0.531 264.706 40.00 100 0.10 30 0.75 79411.76 7.94

K3U1 0.344 209.706 40.00 100 0.10 30 0.75 62911.76 6.29

K3U2 0.336 207.353 40.00 100 0.10 30 0.75 62205.88 6.22

K3U3 0.308 199.118 40.00 100 0.10 30 0.75 59735.29 5.97

Gula reduksi tiap gram sampel = (C.V.FP)/g dengan C: konsentrasi gula reduksi larutan (x), V: Volume ekstrak yang digunakan (mL), FP: Faktor pengenceran, g: Berat sampel 

yang digunakan (gram) 

CARA 2

Alfa Amilase

1.24

7.81

6.16Ganda

Perlakuan

Selulase

y = 0.0034x - 0.369

R² = 0.9954
0.000

0.500

1.000

1.500

200 300 400 500
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b
so

rb
an

si

Konsentrasi (ppm)
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8. Hasil Perhitungan Analisis Kandungan Sufat 

Konsentrasi 
Larutan Standar 

(µg/mL) 
Absorbansi 

100 0.44 

200 0.631 

300 0.734 

400 0.829 

500 0.922 

 

 

9. Hasil Uji Statistik Kandungan Sulfat 

 

Absorbansi 

(y)

Kadar total sulfat 

Larutan (nilai x) 

(µg/mL)

Berat sampel yg 

dipakai (mg)

Volume 

pelarut (L)

Konsentrasi 

larutan (ppm)
Total Sulfat (%) Rata-rata

K1U1 0.524 134.500 20 0.02 1000 13.45

K1U2 0.436 61.167 20 0.02 1000 6.12

K1U3 0.495 110.333 20 0.02 1000 11.03

K2U1 0.529 138.667 20 0.02 1000 13.87

K2U2 0.526 136.167 20 0.02 1000 13.62

K2U3 0.679 263.667 20 0.02 1000 26.37

K3U1 0.778 346.167 20 0.05 400 86.54

K3U2 0.885 435.333 20 0.05 400 108.83

K3U3 0.903 450.333 20 0.05 400 112.58

Alfa Amilase 18.0

Ganda 102.7

Perlakuan

Selulase 10.2

Kandungan sulfat tiap gram sampel = (Kandungan sulfat larutan uji/Konsentrasi larutan uji)x100

y = 0.0012x + 0.3626

R² = 0.9727
0

0.5

1

0 200 400 600A
b
so

rb
an

si

Konsentrasi

Kurva Standar K2SO4
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10. Hasil Perhitungan Analisis Kandungan Total Fenolik 

Pelarut Etanol 70% 

Panjang 
gelombang 

Konsentrasi 
(µg/mL) 

Absorbansi 

782 

100 0.153 

150 0.222 

200 0.346 

250 0.438 

300 0.544 

350 0.579 

 

 

 

 

 

Absorbansi 

(y)

Kadar 

Fenolik 

Larutan 

(nilai x) 

(µg/mL)

Volume 

ekstrak yang 

digunakan 

(mL)

FP

Berat 

sampel yang 

digunakan 

(g)

Total 

Fenolik (µg 

GAE/g 

sampel)

Rata-

rata

Total 

Fenol 

(%GAE)

Rata-rata 

(%GAE)

Total 

Fenol 

(mg 

GAE/g 

sampel)

Rata Rata 

Total Fenol 

(mg GAE/g 

sampel)

K1U1 0.328 198.667 0.02 100 0.1 3973.333 0.397 3.973

K1U2 0.342 206.444 0.02 100 0.1 4128.889 0.413 4.129

K1U3 0.401 239.222 0.02 100 0.1 4784.444 0.478 4.784

K2U1 0.326 197.556 0.02 100 0.1 3951.111 0.395 3.951

K2U2 0.329 199.222 0.02 100 0.1 3984.444 0.398 3.984

K2U3 0.321 194.778 0.02 100 0.1 3895.556 0.390 3.896

K3U1 0.468 276.444 0.02 250 0.1 13822.222 1.382 13.822

K3U2 0.326 197.556 0.02 250 0.1 9877.778 0.988 9.878

K3U3 0.314 190.889 0.02 250 0.1 9544.444 0.954 9.544

1.108

Perlakuan

Selulase 0.430

Rumus Total Fenolik = (C.V.FP)/m ; dengan C: Kadar fenolik larutan (x), V: Volume ekstrak yang digunakan (mL), FP: Faktor pengenceran, m: Berat sampel yang 

digunakan (gram)

4.30

3.94

11.08

4295.56

3943.70

11081.48

Alfa Amilase 0.394

Ganda

y = 0.0018x - 0.0296

R² = 0.9843

0

0.2

0.4
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11. Hasil Uji Statistik Kandungan Total Fenolik 

 

 

 
12. Hasil Perhitungan Aktivitas Antioksidan 

Perlakuan Enzim Tunggal Selulase (K1) Ulangan 1 

K1U1 

Konsentrasi 
(ppm) 

Absorbansi 
kontrol 

(A0) 

Absorbansi 
sampel 

(A1) 
A2 

DRSA 
(%) 

100 0.170 0.164 0.006 7.06 

200 0.170 0.173 0.013 5.88 

300 0.170 0.164 0.015 12.35 

400 0.170 0.168 0.021 13.53 

500 0.170 0.141 0.024 31.18 
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Perlakuan Enzim Tunggal Selulase (K1) Ulangan 2 

K1U2 

Konsentrasi 
(ppm) 

Absorbansi 
kontrol 

(A0) 

Absorbansi 
sampel 

(A1) 
A2 

DRSA 
(%) 

100 0.170 0.164 0.005 6.47 

200 0.170 0.180 0.024 8.24 

300 0.170 0.171 0.019 10.59 

400 0.170 0.164 0.021 15.88 

500 0.170 0.155 0.023 22.35 

 

Perlakuan Enzim Tunggal Selulase (K1) Ulangan 3 

K1U3 

Konsentrasi 
(ppm) 

Absorbansi 
kontrol 

(A0) 

Absorbansi 
sampel 

(A1) 
A2 

DRSA 
(%) 

100 0.170 0.177 0.007 0.00 

200 0.170 0.181 0.027 9.41 

300 0.170 0.167 0.016 11.18 

400 0.170 0.164 0.024 17.65 

500 0.170 0.150 0.028 28.24 

 

Perlakuan Enzim Tunggal Alfa Amilase (K1) Ulangan 1 

K2U1 

Konsentrasi 
(ppm) 

Absorbansi 
kontrol 

(A0) 

Absorbansi 
sampel 

(A1) 
A2 

DRSA 
(%) 

100 0.170 0.175 0.010 2.94 

200 0.170 0.174 0.013 5.29 

300 0.170 0.168 0.027 17.06 

400 0.170 0.147 0.024 27.65 

500 0.170 0.148 0.031 31.18 
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Perlakuan Enzim Tunggal Alfa Amilase (K2) Ulangan 2 

K2U2 

Konsentrasi 
(ppm) 

Absorbansi 
kontrol 

(A0) 

Absorbansi 
sampel 

(A1) 
A2 

DRSA 
(%) 

100 0.170 0.178 0.008 0.00 

200 0.170 0.169 0.010 6.47 

300 0.170 0.142 0.020 28.24 

400 0.170 0.138 0.021 31.18 

500 0.170 0.132 0.030 40.00 

 

Perlakuan Enzim Tunggal Alfa Amilase (K2) Ulangan 3 

K2U3 

Konsentrasi 
(ppm) 

Absorbansi 
kontrol 

(A0) 

Absorbansi 
sampel 

(A1) 
A2 

DRSA 
(%) 

100 0.170 0.175 0.010 2.94 

200 0.170 0.169 0.013 8.24 

300 0.170 0.155 0.017 18.82 

400 0.170 0.145 0.017 24.71 

500 0.170 0.138 0.029 35.88 

 

Perlakuan Ganda (Kombinasi Selulase - Alfa Amilase) (K3) Ulangan 1 

K3U1 

Konsentrasi 
(ppm) 

Absorbansi 
kontrol 

(A0) 

Absorbansi 
sampel 

(A1) 
A2 

DRSA 
(%) 

100 0.170 0.153 0.012 17.06 

200 0.170 0.143 0.015 24.71 

300 0.170 0.149 0.038 34.71 

400 0.170 0.140 0.051 47.65 

500 0.170 0.127 0.061 61.18 
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Perlakuan Ganda (Kombinasi Selulase - Alfa Amilase) (K3) Ulangan 2 

K3U2 

Konsentrasi 
(ppm) 

Absorbansi 
kontrol 

(A0) 

Absorbansi 
sampel 

(A1) 
A2 

DRSA 
(%) 

100 0.111 0.072 0.009 43.24 

200 0.111 0.076 0.013 43.24 

300 0.111 0.070 0.023 57.66 

400 0.111 0.060 0.031 73.87 

500 0.111 0.065 0.040 77.48 

 

Perlakuan Ganda (Kombinasi Selulase - Alfa Amilase) (K3) Ulangan 3 

K3U3 

Konsentrasi 
(ppm) 

Absorbansi 
kontrol 

(A0) 

Absorbansi 
sampel 

(A1) 
A2 

DRSA 
(%) 

100 0.111 0.081 0.008 34.23 

200 0.111 0.077 0.016 45.05 

300 0.111 0.070 0.024 58.56 

400 0.111 0.060 0.030 72.97 

500 0.111 0.067 0.038 73.87 

 

Rata-rata %DRSA Perlakuan Enzim Tunggal Selulase 

DRSA (%) Perlakuan Kombinasi Enzim (PJMSA) 

Konsentrasi (ppm) K3U1 K3U2 K3U3 Rata-rata St. deviasi 

100 17.06 43.24 34.23423 31.51 13.303 

200 24.71 43.24 45.04505 37.66 11.259 

300 34.71 57.66 58.55856 50.31 13.519 

400 47.65 73.87 72.973 64.83 14.889 

500 61.18 77.48 73.87387 70.84 8.563 
 

Rata-rata %DRSA Perlakuan Enzim Tunggal Alfa Amilase 

DRSA (%) Perlakuan Enzim Alfa Amilase (PJMA) 

Konsentrasi (ppm) K2U1 K2U2 K2U3 Rata-rata st. deviasi 

100 2.94 0.00 2.94 1.96 1.698 

200 5.29 6.47 8.24 6.67 1.480 

300 17.06 28.24 18.82 21.37 6.008 

400 27.65 31.18 24.71 27.84 3.240 

500 31.18 40.00 35.88 35.69 4.415 



58 
 

 

 

Rata-rata %DRSA Perlakuan Ganda (Kombinasi Enzim Selulase – Alfa Amilase) 

DRSA (%) Perlakuan Kombinasi Enzim (PJMSA) 

Konsentrasi (ppm) K3U1 K3U2 K3U3 Rata-rata St. deviasi 

100 17.06 43.24 34.23 31.51 13.303 

200 24.71 43.24 45.04 37.66 11.259 

300 34.71 57.66 58.55 50.31 13.519 

400 47.65 73.87 72.97 64.83 14.889 

500 61.18 77.48 73.87 70.84 8.563 
 

13. Hasil Uji Statistik Aktivitas Antioksidan 
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14. Data Hasil Penelitian Aktivitas Antibakteri 

Sampel/ 
Konsentrasi  

(ppm) 

Diameter Zona Hambat (mm) 

Escherichia 
coli ATCC 

Staphylococcus 
aureus ATCC 

Salmonella 
typhi 
ATCC 

Bacillus 
sp. 

PJMS 

K1 50 8.90 7.70 7.10 8.30 

K1 100 10.00 7.65 7.15 8.35 

K1 150 12.55 7.20 8.30 11.25 

PJMA 

K2 50 9.05 9.30 6.45 8.25 

K2 100 9.90 7.35 7.70 8.10 

K2 150 13.30 8.80 7.90 10.80 

PJMSA 

K3 50 8.20 8.10 7.05 7.60 

K3 100 10.40 7.15 7.50 8.05 

K3 150 10.45 8.45 8.80 11.00 

Kontrol Positif 
(Ciprofloxacin) 

25.10 31.40 37.35 28.55 

 

15. Hasil Uji Statistik Aktivitas Antibakteri 
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16. Lembar Spesifikasi Enzim Selulase 

 

 



61 
 

 

17. Lembar Spesifikasi Enzim Alfa Amilase 
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18. Dokumentasi Penelitian 

Ekstraksi Polisakarida Jahe Merah Metode Enzimatis 

     

     

     

     

     

Sampel Polisakarida dari Jahe Merah 
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Penentuan Gugus Fungsi dengan FT-IR 

  

Uji Aktivitas Antioksidan 

     

Uji Aktivitas Antibakteri 

     

Analisis Kandungan Total Gula 

     

     

Analisis Kandungan Gula Pereduksi Metode DNS 

     

     
 

 

 



64 
 

 

Analisis Kandungan Sulfat 

     

     

Analisis Total Fenolik 
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