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Abstract

Plastics have exactly done grave harm to the environment. Research indicates that some
particular insects can degrade polystyrene, but the research regarding biodegradation in
polypropylene (PP) is still few. Moreover, it didn’t identify the bacteria in charge of plastic
degradation via intestinal guts analysis. Therefore, we exploited mealworms for biodegrading PP.
Using metagenomic sequencing analysis-16s rRNA, we examined potential bacteria that can
degrade PP. This study was for an intention to resolve the threat that plastic waste poses to the
environment. Our experimental results suggested that mealworms could consume PP as well as
grow. In addition, adding wet foods and fecal microbiota transplants could hugely increase the
consumption rate. These results showed that mealworms consuming PP were associated with gut-
microbe. We then found a significant change in gut-microbiome after mealworms consume PP by
metagenomic analysis. Pseudomonas stutzeri significantly increased among these gut-microbe, and
it turned out that this kind of gut-microbe could degrade PP. We also showed that Pseudomonas
stutzeri degraded significantly more PP at 37 °C and neutral pH, and it degraded approximately 3.4
% of PP within a week. The method we used can quickly screen out the bacteria that is able to
degrade PP.
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(2)  HUSAESKA 1.5 ml @0 > JIA 0.18 ml Lysis buffer FFLAFTE R -
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1. Pseudomonas stutzerr W YCAE 5 FE R FE AV AEEAE HR 4R

1.1 y=0.423x+0.0142
1 R?=0.9987
0.9
0.8
0.7
0.6
= 05
B ®
5 0.4
I8
4&} 0.3
i 0.2
" o1
0

07 CFU/ml)

0 0.5 2.5

1 15
RSB
(+7L) Pseudomonas stutzeri ¥4 45

18



2. Pseudomonas stutzeri & E 45
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2. EE
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]

TATE R 8 (%)
! N w &
= €] N (] w w B [%2]

[N

©
wn

_

25°C 30°C 37°C

o

(A1) AEPEEE N —3E PP P E &R DB

= WgET
(—) WeFEA&E (PP) WS RIZE
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(2) EREERATER
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22



AR AR R A B AR AR R B T RN R IR ek E IR - B
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TEA SRR S5 B v FE R B E A SOERG IE B A - SE(ERSHE T B W
% BRI AL TR R R EA - (2SR - REsekbE S
HERMEESRIT - BT IRSEEBEARIE - BRI AL RS (E
TAAETEESE - A LT E R PP Al E&: - T ERIEA -
EUrH s B ER e N EE o Rl THYREEEA S H R R o S p
AHAEIHEE S > FTLAR M EE G T T I ALUE N HEE (R T2 A Eie e -
(2) EEREERATS
HERBFEAH R RETEE R PP 4H (14 - B2 PP4HESE
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SRV o MRS SRR K RE - (HEERHE % PP HOH{bAE 8L
58 - FTLUSAIKEE SMEE » 72258 HARE AR -
HERRFEHAV AR EFEE AN PP 4H » BENESE — AR AEE - (2
R B REE AR > AR R N L s S (R R A & AR e
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MEZ - AR EE - BYREEHEINA ST B EE A SR EE 'YL
SRR E - AR A — B MEAVER -

(=) BB (Pseudomonas stutzeri) [EfFZEPIE (PP) WYREIHIERAVE SRAE R T 5w
1. 1£ PP 4HFREHIRAVEETE » ATRE Ry Al [ PP SR 1B IEA% PP AVETE » #ET
SRR PP 4HELZR | 40 B B2 5 H A A% PP VB JAVETE - TRMMEE
LRV 0 BSFREZERS Y Pseudomonas stutzeri RENEFEERZE Z 0% (PS) (Peng et
al., 2020) » B Pstutzeri 1% PP 418128 7 4 B AR - 406 (—+478) » Z1&
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*
160 [ |
140
120
I8 100
Ey
=
80
.K
el 60
40
20
0
R4 RRAH

(ZF78)  Pstutzer 7£% 7 4081 PP 4HAS iE RAHAY AR A e S B LR gL
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