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Abstract

The research aims to learn the biodegradable mechanism by adding oleophilic bacteria which can
digest petroleum, to accelerate the dissolution of plastic molecules which also composes of carbon and
hydrogen. After separating and purifying extracted DNA and comparing it with NCBI, it is clear that
the main microorganic strains are Pseudomonas citronellolis and Achromobacter. Plastic sheets reacted
through selected strains under 24-hour exposure to UV light in the laboratory for 24 hours yielded to
the largest decrease in weight, the sheet exposed to sunlight for three days come in second and the one
without preprocessing have the smallest decrease. The experiment researched the decomposition
mechanism of plastic sheets in three different soil conditions, the plastic sheet placed in the soils with
designated bacteria and carbon-base bio-reagent has the largest decrease in weight, the sheet placed in
the soils with only carbon-base bio-reagent comes in second, and the one placed in the dirt with tap
water has the smallest decrease. Judging from the line graph of the interrelation of the remained weight
of the plastic sheet and reaction days, it can be judged by the decomposition trend that the plastic will
completely dissolve in 883 days after 24-hour UV in the laboratory before placing into soils with
designated oleophilic bacteria and carbon-base bio-reagent. Besides, the experiment that discusses the
impact of different pH values indicates that the amount of time needed for plastic to dissolve
completely is the shortest when the environment is pH10. On the other hand, the silt content
experiment shows that when the silt consent is 0%, it is most beneficial to the dissolution of plastic. It
is planned to replace traditional plastic materials for future long-term research to resolve the excess

quantity of plastic waste without impacting the natural environment.
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1.rDNA =R
GCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGATGAAGG
GGGCTTGCTCCCTGATTTAGCGGCGGACGGGTGAGTAATGCCTAGGAATCTGCCTG
GTAGTGGGGGATAACGTTCCGAAAGGAACGCTAATACCGCATACGTCCTACGGGA
GAAAGCAGGGGACCTTCGGGCCTTGCGCTATCAGATGAGCCTAGGTCGGATTAGCT
AGTTGGTGAGGTAATGGCTCACCAAGGCGACGATCCGTAACTGGTCTGAGAGGATG
ATCAGTCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGG
GGAATATTGGACAATGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAA
GGTCTTCGGATTGTAAAGCACTTTAAGTTGGGAGGAAGGGCATTAACCTAATACGT
TAGTGTTTTGACGTTACCAACAGAATAAGCACCGGCTAACTTCGTGCCAGCAGCCG
CGGTAATACGAAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCGCGT
AGGTGGTTCGTTAAGTTGGATGTGAAAGCCCCGGGCTCAACCTGGGAACTGCATCC
AAAACTGGCGAGCTAGAGTACGGTAGAGGGTGGTGGAATTTCCTGTGTAGCGGTG
AAATGCGTAGATATAGGAAGGAACACCAGTGGCGAAGGCGACCACCTGGACTGAT
ACTGACACTGAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAG
TCCACGCCGTAAACGATGTCAACTAGCCGTTGGAATCCTTGAGATTTTAGTGGCGC
AGCTAACGCATTAAGTTGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCAA
ATGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAA
CGCGAAGAACCTTACCTGGCCTTGACATGCTGAGAACTTTCCAGAGATGGATTGGT
GCCTTCGGGAACTCAGACACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAG
ATGTTGGGTTAAGTCCCGTAACGAGCGCAACCCTTGTCCTTAGTTACCAGCACCTCG
GGTGGGCACTCTAAGGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACG
TCAAGTCATCATGGCCCTTACGGCCAGGGCTACACACGTGCTACAATGGTCGGTAC
AAAGGGTTGCCAAGCCGCGAGGTGGAGCTAATCCCATAAAACCGATCGTAGTCCG
GATCGCAGTCTGCAACTCGACTGCGTGAAGTCGGAATCGCTAGTAATCGTGAATCA
GAATGTCACGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGG
GAGTGGGTTGCTCCAGAAGTAGCTAGTCTAACCTTCGGGGGGACGGTTACCACGGA
GTGATTCATGACTGGGGTGAAGTCGTA

S NCBI v 8% 0 5 4 50t 18 & Pseudomonas citronellolis » 48 02 & %

99.25% -
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2.tDNA =z R
CGCTAGCGGGATGCTTTACACATGCAAGTCGAACGGCAGCACGGACTTCGGTCTGG
TGGCGAGTGGCGAACGGGTGAGTAATGTATCGGAACGTGCCCAGTAGCGGGGGAT
AACTACGCGAAAGCGTAGCTAATACCGCATACGCCCTACGGGGGAAAGCAGGGGA
TCTTCGGACCTTGCACTATTGGAGCGGCCGATATCGGATTAGCTAGTTGGTGGGGT
AACGGCCTACCAAGGCGACGATCCGTAGCTGGTTTGAGAGGACGACCAGCCACAC
TGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATTTTGGA
CAATGGGGGAAACCCTGATCCAGCCATCCCGCGTGTGCGATGAAGGCCTTCGGGTT
GTAAAGCACTTTTGGCAGGAAAGAAACGTCGCGGGCTAATACCTCGCGAAACTGA
CGGTACCTGCAGAATAAGCACCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGT
AGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGTGCGCAGGCGGTTCGG
AAAGAAAGATGTGAAATCCCAGAGCTTAACTTTGGAACTGCATTTTTAACTACCGG
GCTAGAGTGTGTCAGAGGGAGGTGGAATTCCGCGTGTAGCAGTGAAATGCGTAGA
TATGCGGAGGAACACCGATGGCGAAGGCAGCCTCCTGGGATAACACTGACGCTCA
TGCACGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCCTA
AACGATGTCAACTAGCTGTTGGGGTCTTCGGACCTTGGTAGCGCAGCTAACGCGTG
AAGTTGACCGCCTGGGGAGTACGGTCGCAAGATTAAAACTCAAAGGAATTGACGG
GGACCCGCACAAGCGGTGGATGATGTGGATTAATTCGATGCAACGCGAAAAACCTT
ACCTACCCTTGACATGTCTGGAATGCCGAAGAGATTTGGCAGTGCTCGCAAGAGAA
CCGGAACACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTA
AGTCCCGCAACGAGCGCAACCCTTGTCATTAGTTGCTACGAAAGGGCACTCTAATG
AGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCCTCATGGCC
CTTATGGGTAGGGCTTCACACGTCATACAATGGTCGGGACAGAGGGTCGCCAACCC
GCGAGGGGGAGCTAATCCCAGAAACCCGATCGTAGTCCGGATCGCAGTCTGCAACT
CGACTGCGTGAAGTCGGAATCGCTAGTAATCGCGGATCAGCATGTCGCGGTGAATA
CGTTCCCGGGTCTTGTACACACCGCCCGTCACACCATGGGAGTGGGTTTTACCAGA
AGTAGTTAGCCTAACCGCAAGGAGGGCGATTACCACGGTAGGATTCATGACTGGG
GTGAAGTCGTA

ENCBI 8% @ 5 -3 50 5318 & Achromobacter # ¢ 1% F/%

E =R m“%’ MER  F Y KRIRB M2 Pseudomonas citronellolis £
Achromobacter > < }I%a‘% A RFARYT EF FRMT P EPERES AP TR P AR

Arieis T2H7EfREY PLA A& 227 5% -

Atk& 2% % 1.5 Pseudomonas citronellolis » 48 w2 B & 99.25% > & H 3 7/
(Pseudomonas)E_E ff ~ 5~ JUBRE > BiLF a3 k82 3¢ > B RHE R i E
% ¥+ o Pseudomonas sp. ¥ VAT 55 A H-ak 0 H {395 % (aliphatic) ~ B R A &

(monoaromatics) ~ % ¥ > 4 * (polyaromatics) * #f7%q % (resins) & % 3 "% f& & * (Varjani,
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2017a) > 3B E A LB W AL FR 0 FIE L F FRRGATT 2R 0 ke inH o d s
(alkane monooxygenase)™ &%t & 525 ~ 2% s 1,2-F%c § f#(Catechol 1,2-dioxygenase) *
2R B 2,3-8 4 & fr(Catechol 2,3-dioxygenase)¥ &%t 3=(phenanthrene) ~ & (anthracene) %
5% A 58 't f24i 4 (Chettrietal., 2016) o Pseudomonas aeruqinosa f T R
4 bR A2 N PER SR A b R & S P8 (biosurfactant)— Bl 3 pE *5 (Rhamnolipids) » fw 7 2 A
AP R BRERBIL: A - BER DRI EE LR G BRI R P e G
FAFIH B LB Efoqt L 2EBORMEER G P KRB g R F 5 Tt 1% &1
WAwig»t 3 IV P 273 24 (Xiaetal, 2014) -

FIth# 2% % 2.5 Achromobacter & ¢ = FJf > o @ F &P b I FRAEST LW 555
A 2 3 > 12 C30 (Triacontane) ¥ — & /R 32 & & & 1% 82 Achromobacter pulmonis strain NPU #p
&R 99.93% > 4% 2 E K12 4F5F ff?] B 4 LR R 28-37°Cr Vv #ac e 71
4 4 R G £ 2 A (Dengetal, 2020 254 & it £ 3 A f3(Méndezetal., 2018) ; 3.PAHs A
f#(Hou et al., 2018; Zhang et al., 2021) ; 4.7 % & F ¢ % 4 f#(Rad et al., 2022) ; 5S.TNT # ji%
(Kaoetal, 2016) » 1 7% & % fi 5 0% ik i BA% § e At o
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