28
DAFTAR PUSTAKA

Abe, M. M., Portinho, J. L., Gongalves, M. de M. C., Sanvezzo, P. B., Freitas, C. de, de
Souza, J. F., Carneiro, R., Ferragut, C., Costa, M. L., Aouada, M. R. de M.,
Branciforti, M. C., Freire, C. C. da C., Maintinguer, S. ., & Brienzo, M. (2024).
Development of polysaccharide bioplastic: Analysis of thermo-mechanical
properties and different environmental implications. Journal of Cleaner Production,
469. https://doi.org/10.1016/j.jclepro.2024.143163

Adair, P., Sriprom, P., Narkrugsa, W., Phumjan, L., Manamoongmongkol, K., Permana,
L., & Assawasaengrat, P. (2023). Preparation, characterization, and antimicrobial
activity of xyloglucan-chitosan film from tamarind (tamarind indica L.) seed kernel.
Progress in Organic Coatings, 179. https://doi.org/10.1016/j.porgcoat.2023.107486

Ajona, C., & Saravanakumar, A. (2025a). A comprehensive review of recent innovations
in transforming bio-oil into bioplastics for sustainable product development within a
circular economy. Biomass and Bioenergy, 200.
https://doi.org/10.1016/j.biombioe.2025.108028

Ajona, C., & Saravanakumar, A. (2025b). A comprehensive review of recent innovations
in transforming bio-oil into bioplastics for sustainable product development within a
circular economy. Biomass and Bioenergy, 200.
https://doi.org/10.1016/j.biombioe.2025.108028

Alonso-Gonzalez, M., Felix, M., & Romero, A. (2024). Development of rice bran-based
bioplastics via injection molding: Influence of particle size and glycerol ratio.
Resources, Conservation and Recycling, 208.
https://doi.org/10.1016/j.resconrec.2024.107713

Alves, Z., Ferreira, N. M., Ferreira, P., & Nunes, C. (2022a). Design of heat sealable
starch-chitosan bioplastics reinforced with reduced graphene oxide for active food
packaging. Carbohydrate Polymers, 291.
https://doi.org/10.1016/j.carbpol.2022.119517

Alves, Z., Ferreira, N. M., Ferreira, P., & Nunes, C. (2022b). Design of heat sealable
starch-chitosan bioplastics reinforced with reduced graphene oxide for active food
packaging. Carbohydrate Polymers, 291.
https://doi.org/10.1016/j.carbpol.2022.119517

Armynah, B., Anugrahwidya, R., & Tahir, D. (2022). Composite cassava
starch/chitosan/Pineapple Leaf Fiber (PALF)/Zinc Oxide (ZnO): Bioplastics with
high mechanical properties and faster degradation in soil and seawater.
International  Journal of Biological Macromolecules, 213, 814-823.
https://doi.org/10.1016/j.ijbiomac.2022.06.038

Balasubramanian, V. K., Chellapandi, R., Balakrishnan, M., Murugan, K., Kennedy, J. P.
K. J., Murugan, S., Khumalo, M. V., Sarangi, P. K., Chou, J. Y. &
Muthuramalingam, J. B. (2024). Biosynthesis of bioplastic polyhydroxybutyrate
(PHB) from microbes isolated from paddy/sugarcane fields and fabrication of
biodegradable thin film. Process Safety and Environmental Protection, 187, 1178—
1188. https://doi.org/10.1016/j.psep.2024.05.021

Behera, L., Mohanta, M., & Thirugnanam, A. (2022). Intensification of yam-starch based
biodegradable bioplastic film with bentonite for food packaging application.



29

Environmental Technology & Innovation, 25, 102180.
https://doi.org/10.1016/j.eti.2021.102180

Chaudhary, S., Kour, M., & Kumar, R. (2024). Bioplastic films from starch of Colocasia
esculenta and its waste: A smart template for sensing applications. International
Journal of Biological Macromolecules, 281.
https://doi.org/10.1016/j.ijbiomac.2024.136218

Chinta, M. L., Gandam, P. K., Sivasankar, M. V., & Parcha, S. R. (2025). Tamarind
(Tamarindus indica L.) Seed Polysaccharide: A promising biopolymer for drug
delivery, wound healing, tissue engineering and beyond. In Carbohydrate Research
(Vol. 552). Elsevier Ltd. https://doi.org/10.1016/j.carres.2025.109454

Chowdhury, M. A., Badrudduza, M. D., Hossain, N., & Rana, M. M. (2022a). Development
and characterization of natural sourced bioplastic synthesized from tamarind seeds,
berry seeds and licorice root. Applied Surface Science Advances, 11.
https://doi.org/10.1016/j.apsadv.2022.100313

Chowdhury, M. A., Badrudduza, MD., Hossain, N., & Rana, Md. M. (2022b).
Development and characterization of natural sourced bioplastic synthesized from
tamarind seeds, berry seeds and licorice root. Applied Surface Science Advances,
11, 100313. https://doi.org/10.1016/j.apsadv.2022.100313

Chowdhury, M. A., Badrudduza, MD., Hossain, N., & Rana, Md. M. (2022c). Development
and characterization of natural sourced bioplastic synthesized from tamarind seeds,
berry seeds and licorice root. Applied Surface Science Advances, 11, 100313.
https://doi.org/10.1016/j.apsadv.2022.100313

Chowdhury, M., Hossain, N., Noman, T. I., Hasan, A., Shafiul, A., & Mohammod Abul, K.
(2022). Biodegradable, physical and microbial analysis of tamarind seed starch
infused eco-friendly bioplastics by different percentage of Arjuna powder. Results
in Engineering, 13, 100387. https://doi.org/10.1016/j.rineng.2022.100387

Cui, H., Aj, L., Xiong, Z., Song, Z., Yuan, C., & Zhang, H. (2024). Synthesis and
characterization of cationic tamarind seed polysaccharide: An effective flocculating
agent. Colloids and Surfaces A: Physicochemical and Engineering Aspects, 696.
https://doi.org/10.1016/j.colsurfa.2024.134404

Devi, N., Shayoraj, Geeta, Shivani, Ahuja, S., Dubey, S. K., Sharma, S., & Kumar, S.
(2025). Antimicrobial biodegradable packaging films from phosphorylated starch: A
sustainable solution for plastic waste. Carbohydrate Research, 550.
https://doi.org/10.1016/j.carres.2025.109404

Divakaran, D., Suyambulingam, I., Sanjay, M. R., Raghunathan, V., Ayyappan, V., &
Siengchin, S. (2024). Isolation and characterization of microcrystalline cellulose
from an agro-waste tamarind (Tamarindus indica) seeds and its suitability
investigation for biofilm formulation. International Journal of Biological
Macromolecules, 254. https://doi.org/10.1016/j.ijbiomac.2023.127687

Enwere, C. F., Okafor, |. S., Adeleke, A. A., Petrus, N., Jakada, K., Olosho, A. I., Ikubanni,
P. P., Paramasivam, P., & Ayuba, S. (2024). Production of bioplastic films from wild
cocoyam (Caladium bicolor) starch. Results in Engineering, 24, 103132.
https://doi.org/10.1016/j.rineng.2024.103132

Florido-Moreno, P., Benitez, J. J., Gonzalez-Buesa, J., Porras-Vazquez, J. M.,
Hierrezuelo, J., Grifé-Ruiz, M., Romero, D., Athanassiou, A., Heredia-Guerrero, J.



30

A., & Guzman-Puyol, S. (2025). Plasticized cellulose bioplastics with beeswax for
the fabrication of multifunctional, biodegradable active food packaging. Food
Hydrocolloids, 162. https://doi.org/10.1016/j.foodhyd.2024.110933

Gabriel, A. A., Rahmawati, A. Y., Taradipa, Y. S., Enomae, T., Muhammad Nur Fauzan,
R. M., Thangunpai, K., Indramawarni, S., Halim, A., & Ihsanpuro, S. I. (2024).
Canna edulis ker. starch-based biodegradable plastic materials: mechanical and
morphological properties. Discover Materials, 4(1). https://doi.org/10.1007/s43939-
024-00128-z

Gapsari, F., Kartikowati, C. W., Madurani, K. A., Harmayanti, A., & Sulaiman, A. M.
(2025). Enhanced PVA-bioplastic membranes with nanocellulose and
hydroxyapatite derived from blood clam shells. Environmental Nanotechnology,
Monitoring & Management, 23, 101035.
https://doi.org/10.1016/j.enmm.2024.101035

Goh, K. C., Kurniawan, T. A., AlSultan, G. A., Othman, M. H. D., Anouzla, A., Aziz, F.,
Ali, 1., Casila, J. C. C., Khan, M. I., Zhang, D., Onn, C. W., Seow, T. W., & Shafii, H.
(2025). Innovative circular bioeconomy and decarbonization approaches in palm oil
waste management: A review. In Process Safety and Environmental Protection
(Vol. 195). Institution of Chemical Engineers.
https://doi.org/10.1016/j.psep.2024.12.127

Hassan, M., Berglund, L., Abou-Zeid, R., Hassan, E., Abou-Elseoud, W., & Oksman, K.
(2019). Nanocomposite Film Based on Cellulose Acetate and Lignin-Rich Rice
Straw Nanofibers. Materials, 12(4), 595. https://doi.org/10.3390/ma12040595

Hemalatha, C., & Parameshwari, S. (2021). The scope of tamarind (Tamarindus indica
L.) kernel powder in diverse spheres: A review. Materials Today: Proceedings, 45,
8144-8148. https://doi.org/10.1016/j.matpr.2021.02.119

Heredia-Guerrero, J. A., Benitez, J. J., Porras-Vazquez, J. M., Tedeschi, G., Morales, Y.,
Fernandez-Ortuio, D., Athanassiou, A., & Guzman-Puyol, S. (2023). Plasticized,
greaseproof chitin bioplastics with high transparency and biodegradability. Food
Hydrocolloids, 145. https://doi.org/10.1016/j.foodhyd.2023.109072

Hernando, H., Marpongahtun, Julianti, E., Nuryawan, A., Amaturrahim, S. A., Piliang, A.
F. R., Yanhar, M. R., Goei, R., Soykeabkaew, N., Saputra, A. M. A, & Gea, S.
(2024). Impact of glycerol on oil palm trunk starch bioplastics enhanced with citric-
acid epoxidized palm oil oligomers. Case Studies in Chemical and Environmental
Engineering, 10. https://doi.org/10.1016/j.cscee.2024.100839

Imoisili, P. E., & Jen, T. C. (2022). Synthesis and characterization of bioplastic films from
potato peel starch; effect of glycerol as plasticizer. Materials Today: Proceedings,
105(C), 1-5. https://doi.org/10.1016/j.matpr.2023.05.565

Jia, C., Wang, S., & Wang, L. (2025). Upcycling livestock processing waste to bioplastics
for sustainable meat production systems: material quantification and environmental
impact. Resources, Conservation and Recycling, 220.
https://doi.org/10.1016/j.resconrec.2025.108356

Kadell, M. Y. Z. K., & Callychurn, D. S. (2023a). An investigation on the use algae-based
material for the production of reusable bioplastic bags: A Mauritian case study.
Cleaner Materials, 9. https://doi.org/10.1016/j.clema.2023.100201



31

Kadell, M. Y. Z. K., & Callychurn, D. S. (2023b). An investigation on the use algae-based
material for the production of reusable bioplastic bags: A Mauritian case study.
Cleaner Materials, 9. https://doi.org/10.1016/j.clema.2023.100201

Kowser, M. A, Hossain, S. M. K., Amin, M. R., Chowdhury, M. A., Hossain, N., Madkhali,
0., Rahman, M. R., Chani, M. T. S., Asiri, A. M., Uddin, J., & Rahman, M. M. (2023).
Development and Characterization of Bioplastic Synthesized from Ginger and
Green Tea for Packaging Applications. Journal of Composites Science, 7(3).
https://doi.org/10.3390/jcs7030107

Kumar, H., Kimta, N., Guleria, S., Cimler, R., Sethi, N., Dhanjal, D. S., Singh, R., Duggal,
S., Verma, R., Prerna, P., Pathera, A. K., Alomar, S. Y., & Kuca, K. (2024a).
Valorization of non-edible fruit seeds into valuable products: A sustainable
approach towards circular bioeconomy. In Science of the Total Environment (Vol.
922). Elsevier B.V. https://doi.org/10.1016/j.scitotenv.2024.171142

Kumar, H., Kimta, N., Guleria, S., Cimler, R., Sethi, N., Dhanjal, D. S., Singh, R., Duggal,
S., Verma, R., Prerna, P., Pathera, A. K., Alomar, S. Y., & Kuca, K. (2024b).
Valorization of non-edible fruit seeds into valuable products: A sustainable
approach towards circular bioeconomy. Science of The Total Environment, 922,
171142. https://doi.org/10.1016/j.scitotenv.2024.171142

Kumar, R., Lalnundiki, V., Shelare, S. D., Abhishek, G. J., Sharma, S., Sharma, D.,
Kumar, A., & Abbas, M. (2024). An investigation of the environmental implications
of bioplastics: Recent advancements on the development of environmentally
friendly bioplastics solutions. In Environmental Research (Vol. 244). Academic
Press Inc. https://doi.org/10.1016/j.envres.2023.117707

Kusuma, H. S., Sabita, A., Putri, N. A., Azliza, N., llliyanasafa, N., Darmokoesoemo, H.,
Amenaghawon, A. N., & Kurniawan, T. A. (2024). Waste to wealth:
Polyhydroxyalkanoates (PHA) production from food waste for a sustainable
packaging paradigm. Food  Chemistry:  Molecular  Sciences, 9.
https://doi.org/10.1016/j.fochms.2024.100225

Lim, C., Yusoff, S., Ng, C. G., Lim, P. E., & Ching, Y. C. (2021). Bioplastic made from
seaweed polysaccharides with green production methods. In Journal of
Environmental Chemical Engineering (Vol. 9, Issue 5). Elsevier Ltd.
https://doi.org/10.1016/j.jece.2021.105895

Liu, R., Xu, H., Zhao, S., Dong, C., Li, J., Wei, G, Li, G., Gong, L., Yan, P., & Shao, Z.
(2024). Polyethylene terephthalate (PET)-degrading bacteria in the pelagic deep-
sea sediments of the Pacific Ocean. Environmental Pollution, 352, 124131.
https://doi.org/10.1016/j.envpol.2024.124131

Mansingh, B. B., Binoj, J. S., Sai, N. P, Hassan, S. A., Siengchin, S., Sanjay, M. R,, &
Liu, Y. C. (2021). Sustainable development in utilization of Tamarindus indica L.
and its by-products in industries: A review. In Current Research in Green and
Sustainable Chemistry (Vol. 4). Elsevier B.V.
https://doi.org/10.1016/j.crgsc.2021.100207

Magsood, S., Khalid, W., Kumar, P., Benmebarek, I. E., Rasool, I. F. U., Trif, M., Moreno,
A., & Esatbeyoglu, T. (2025). Valorization of plant-based agro-industrial waste and
by-products for the production of polysaccharides: Towards a more circular



32

economy. Applied Food Research, 5(1), 100954.
https://doi.org/10.1016/j.afres.2025.100954

Mathew, S. S., Sunny, N. E., & Shanmugam, V. (2021). Green synthesis of anatase
titanium dioxide nanoparticles using Cuminum cyminum seed extract; effect on
Mung bean (Vigna radiata) seed germination. [norganic Chemistry
Communications, 126. https://doi.org/10.1016/j.inoche.2021.108485

Méité, N., Konan, L. K., Tognonvi, M. T., Doubi, B. I. H. G., Gomina, M., & Oyetola, S.
(2021). Properties of hydric and biodegradability of cassava starch-based
bioplastics reinforced with thermally modified kaolin. Carbohydrate Polymers, 254.
https://doi.org/10.1016/j.carbpol.2020.117322

Ndiate, N. I., Qun, C. L., & Nkoh, J. N. (2022). Importance of soil amendments with
biochar and/or Arbuscular Mycorrhizal fungi to mitigate aluminum toxicity in
tamarind (Tamarindus indica L.) on an acidic soil: A greenhouse study. Heliyon,
8(2). https://doi.org/10.1016/j.heliyon.2022.e09009

Nigam, S., Das, A. K., & Patidar, M. K. (2021). Synthesis, characterization and
biodegradation of bioplastic films produced from Parthenium hysterophorus by
incorporating a plasticizer (PEG600). Environmental Challenges, 5.
https://doi.org/10.1016/j.envc.2021.100280

Nyerere, G., Kyokusiima, S., Nabaterega, R., Tumusiime, G., & Kavuma, C. (2024). The
synergy of maize straw cellulose and sugarcane bagasse fibre on the
characteristics of bioplastic packaging film. Bioresource Technology Reports, 28.
https://doi.org/10.1016/j.biteb.2024.102007

Oliveira, G., Petronilho, S., Kapusniak, K., Kapusniak, J., del Castillo, M. D., Coimbra, M.
A., Ferreira, P., Passos, C. P., & Gongalves, |. (2024). Antioxidant and flexible
bioplastics based on microwave-assisted extracted coffee fruit cascara pectic
polysaccharides. Journal of Cleaner Production, 453.
https://doi.org/10.1016/j.jclepro.2024.142264

Oluwasina, O. O., Adebayo, M. A., Akinsola, M. O., Olorunfemi, T. E., & Olajide, J. D.
(2024). Influence of 2-hydroxyethyl terephthalate from waste polyethylene plastic
on the properties of starch-BHET bioplastics. Waste Management Bulletin, 2(1),
203-213. https://doi.org/10.1016/j.wmb.2024.01.008

Patidar, M. K., Ranawat, K., Jindal, T., & Das, A. K. (2025). Degradation of cellulose-
based bioplastic by Stenotrophomonas acidaminiphila TMF using response surface
methodology. Bioresource Technology Reports, 29.
https://doi.org/10.1016/j.biteb.2025.102084

Poudel, R., Dutta, N., & Karak, N. (2023). A mechanically robust biodegradable bioplastic
of citric acid modified plasticized yam starch with anthocyanin as a fish spoilage
auto-detecting smart film. International Journal of Biological Macromolecules, 242.
https://doi.org/10.1016/j.ijbiomac.2023.125020

Preethi, R., Amrutha, N. R., Keshava Murthy, P. S., & Reddy, J. P. (2024). Utilization of
tamarind kernel powder for the development of bioplastic films: production and
characterization. Sustainable Food  Technology,  2(6), 1697-1708.
https://doi.org/10.1039/d4fb00199k

Prodana, M., Malheiro, C., Lopes, J., Peixoto, S., Morgado, R. G., Gongalves, |., Ferreira,
P., Coimbra, M. A, Alves, A., Gongalves, M. F. M., Hilario, S., & Loureiro, S. (2025).



33

Assessing the impact of agrifood byproduct-based bioplastics on soil microbial
communities and functioning. International Biodeterioration and Biodegradation,
202. https://doi.org/10.1016/j.ibiod.2025.106083

Raj, V., & Lee, S. (2024). State-of-the-art progress on tamarind seed polysaccharide
(Tamarindus indica) and its diverse potential applications, a review with insight.
Carbohydrate Polymers, 331, 121847.
https://doi.org/10.1016/j.carbpol.2024.121847

Ranote, S., Kowalczuk, M., Guzenko, N., Duale, K., Chaber, P., Musiof, M., Jankowski,
A., Marcinkowski, A., Kurcok, P., Chauhan, G. S., Chauhan, S., & Kumar, K. (2024).
Towards scalable and degradable bioplastic films from Moringa oleifera
gum/poly(vinyl alcohol) as packaging material. International Journal of Biological
Macromolecules, 269. https://doi.org/10.1016/j.ijbiomac.2024.132219

Saxena, S., Moharil, M. P., Jadhav, P. V., Ghodake, B., Deshmukh, R., & Ingle, A. P.
(2025). Transforming waste into wealth: Leveraging nanotechnology for recycling
agricultural byproducts into value-added products. In Plant Nano Biology (Vol. 11).
Elsevier B.V. https://doi.org/10.1016/j.plana.2024.100127

Shanmathy, M., Mohanta, M., & Thirugnanam, A. (2021a). Development of
biodegradable bioplastic fiims from Taro starch reinforced with bentonite.
Carbohydrate Polymer Technologies and Applications, 2.
https://doi.org/10.1016/j.carpta.2021.100173

Shanmathy, M., Mohanta, M., & Thirugnanam, A. (2021b). Development of
biodegradable bioplastic fiims from Taro starch reinforced with bentonite.
Carbohydrate  Polymer  Technologies and  Applications, 2, 100173.
https://doi.org/10.1016/j.carpta.2021.100173

Song, X., Lan, D., Liu, Z.,, Wang, J., & Ma, Y. (2025). Microbial colonization and
succession on polylactic acid microplastics (PLA MPs) in mangrove forests - the
role of environmental conditions and plastic properties. Environmental Research,
278. https://doi.org/10.1016/j.envres.2025.121662

Sun, X., Guo, R., Kou, Y., Song, H., Zhan, T., Wu, J., Song, L., Zhang, H., Xie, F., Wang,
J., Song, Z., & Wu, Y. (2023). Inhibition of ice recrystallization by tamarind
(Tamarindus indica L.) seed polysaccharide and molecular weight effects.
Carbohydrate Polymers, 301. https://doi.org/10.1016/j.carbpol.2022.120358

Tasrin, A., Heryanto, H., & Tahir, D. (2024). Tofu dregs protein-based bioplastics for high
degradability in soil and seawater: Structural properties and chemical bonding in
supporting degradability. International Journal of Biological Macromolecules, 282.
https://doi.org/10.1016/j.ijbiomac.2024.136919

Tavanappanavar, A. N., Mulla, S. I., Shekhar Seth, C., Bagewadi, Z. K., Rahamathulla,
M., Muqgtader Ahmed, M., & Ayesha Farhana, S. (2024). Phytochemical analysis,
GC-MS profile and determination of antibacterial, antifungal, anti-inflammatory,
antioxidant activities of peel and seeds extracts (chloroform and ethyl acetate) of
Tamarindus indica L. Saudi Journal of Biological Sciences, 31(1), 103878.
https://doi.org/10.1016/j.sjbs.2023.103878

Thakkar, A., Patel, B., Sahu, S. K., Yadav, V. K., Patel, R., Sahoo, D. K., Joshi, M., &
Patel, A. (2025). Potato starch bioplastic films reinforced with organic and inorganic



34

fillers: A sustainable packaging alternative. International Journal of Biological
Macromolecules, 306, 141630. https://doi.org/10.1016/j.ijbiomac.2025.141630

Venancio, C., Lopes, I., & Oliveira, M. (2022). Bioplastics: known effects and potential
consequences to marine and estuarine ecosystem services. In Chemosphere (Vol.
309). Elsevier Ltd. https://doi.org/10.1016/j.chemosphere.2022.136810

Xie, D., Li, J., Zhang, C., Yang, S., Yang, A., Song, S., & Song, Y. (2025). Design of heat-
sealing starch-based bioplastics reinforced with different modified starches and
TEMPO-CNF. Industrial Crops and Products, 232.
https://doi.org/10.1016/j.indcrop.2025.121303

Yang, J., Dong, X., Wang, J., Ching, Y. C., Liu, J., Chunhui Li, Baikeli, Y., Li, Z.,
Mohammed Al-Hada, N., & Xu, S. (2022). Synthesis and properties of bioplastics
from corn starch and citric acid-epoxidized soybean oil oligomers. Journal of
Materials Research and Technology, 20, 373-380.
https://doi.org/10.1016/j.jmrt.2022.07.119

Yang, J., Xu, S., Ching, Y. C., Chuah, C. H., Wang, R., Li, C., Wei, Y., & Liang, G. (2024).
Effects of silane hydrolysis time on the physicochemical properties of bioplastics
based on starch and epoxidized soybean oil. Food Chemistry, 460, 140601.
https://doi.org/10.1016/j.foodchem.2024.140601

Yong, Y., Ahmad, H. N., Gu, Y., Zhu, X., Wen, Y., Guo, L., & Zhu, J. (2024). The
synergistic effect of polyphenols and polypeptides for plant-based bioplastic film —
Enhanced UV resistance, antioxidant and antibacterial performance. Food
Chemistry, 460. https://doi.org/10.1016/j.foodchem.2024.140746

Yu, J., Xu, X, Zhuang, Z., Tan, J., Huang, W., Ou, R,, Liu, Z., Liu, T., & Wang, Q. (2024).
Double-crosslinked polyvinyl alcohol/starch bioplastic with superior water-
resistance and flame retardancy. International Journal of Biological
Macromolecules, 281, 136139. https://doi.org/10.1016/j.ijbiomac.2024.136139

Zhang, Y., Xie, J., Ellis, W. O., Li, J., Appaw, W. O., & Simpson, B. K. (2024). Bioplastic
films from cassava peels: Enzymatic transformation and film properties. Industrial
Crops and Products, 213. https://doi.org/10.1016/j.indcrop.2024.118427



