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Fig S1. Overview of the environmental nanoplastics (NPS) preparation process, illustrating the transition from (a) polystyrene pellets (b) NPS powder, and (c) NPS emulsion (generated by Biorender.com)
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Fig S2. Release of the nano and micro-scale plastics from the PS film surface (Z. Wang et al., 2020)
















Fig. S3 Xenobiotic biodegradation pathway among the genome of A. xylosoxidans (Marzec-Grządziel & Gałązka, 2023)
	Table S1 Pollutants degraded by genus Achromobacter sp.

	Pollutant  
	Species 
	Origin 
	Reference  

	Neonicotinoids
	Achromobacter sp.
	Soil
	(Gao et al., 2021)

	Dibutyl phthalate
	Achromobacter pulmonis sp.
	Plastic contaminated water
	(Qu et al., 2024)

	Oxytetracycline
	Achromobacter sp. ONK
	Activated sludge
	(Nguyen et al., 2023)

	Quinoline
	Achromobacter sp. strain JWJ-09
	Coking wastewater
	(Deng et al., 2023)

	Polyaromatic hydrocarbons (PAHs)
	Achromobacter xylosoxidans BP1
	Contaminated soil
	(Zhang et al., 2023)

	Terpene
	Achromobacter sp. UMC46
	Soil
	(Marzec-Grządziel & Gałązka, 2023)

	Arsenite
	Achromobacter arsenitoxydans SY8.
	Polychlorinated Biphenyl-contaminated soil
	(X. Li et al., 2012)

	Phenanthrene
	Achromobacter sp. LH-1
	Soil
	(Zang et al., 2020)

	Anthracene
	Achromobacter xylosoxidans strain BUK_BTEG6
	Petrochemical contaminated Soil
	(Usman et al., 2023)

	High-density polyethylene
	Achromobacter xylosoxidans
	Soil
	(Kowalczyk et al., 2016)

	Di-(2-ethylhexyl) phthalate
	Achromobacter sp. RX
	Activated sludge
	(Wang et al., 2021)

	Low-density polyethylene (LDPE) and polyvinyl chloride (PVC) microplastics
	Achromobacter denitrificans Ebl13
	PVC and LDPE enriched compost sample
	(Maleki Rad et al., 2022)

	Pyrene
	Achromobacter sp AC15
	Mangrove soil
	(Li et al., 2020)

	Phenanthrene
	Achromobacter sp. PHED2
	Sludge
	(Li et al., 2021)

	Sulfamethoxazole (SMX)
	Achromobacter JL9
	Sediments of a pharmaceutical wastewater treatment plant.
	(Liang et al., 2021)




	Table S2. Main reasons for choosing Tenebrio molitor in this study.   

	Application 
	Comments 
	Reference

	
Aquaculture Feed
	
a high-quality natural protein source, potentially replacing fishmeal in aquaculture diets.


	
(Hong et al., 2020)

	Waste Management
	Tenebrio molitor larvae can biodegrade polyether polyurethan, polystyrene, polyethylene, and polyvinyl chloride suggesting their potential in waste management.


	(Brandon et al., 2018; Liu et al., 2022; B. Peng et al., 2023; B.-Y. Peng et al., 2020; Tsochatzis et al., 2021)


	Organic Waste Recycling
	T. molitor larvae can be used as a protein source for broiler chickens, recycling organic wastes and showing no significant differences in feed intake, weight gain, or feed efficiency after 15 days.


	(Ramos-Elorduy et al., 2002)

	Nutritional Value for Aquaculture
	High content of proteins, fats, and essential amino acids, making T. molitor a suitable feed ingredient for fish and other aquaculture species.
	(Hua, 2021)






	Table S3 Results of the analysis 

	Keywords 
	Web of science 
	PubMed
	 Google Scholar 
	Scopus 

	Biodegradation of Polystyrene
	769
	9,465
	122,000
	1,021

	Mealworms Plastic Degradation
	57
	79
	5,270
	51

	Tenebrio molitor Polystyrene
	103
	64
	1,800
	93

	Mealworm Gut Microbiota and Polystyrene
	19
	30
	1,620
	16

	Achromobacter and polystyrene  
	1 
	1
	1
	0

	Achromobacter and polystyrene and mealworm 
	0
	0
	0
	0
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