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Resear ch on the consumption and degradation of
plastics by Zophobas atratus larvae
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Abstract [Objectives] The consumption and breakdown of plastic waste by insects has been a popular research topic in
recent years. We investigated the growth and development of Zophobas atratus larvae, changes in its gut microbiota and the
molecular weight of plastics consumed by these larvae, in order to provide a foundation for further research on plastic
degradation by this species. [Methods] Larvae were fed either polystyrene or polyethylene foam, and their surviva rate,
weight and pupation rate were measured and compared. The molecular weight of plastics after passing through the guts of
larvae was analyzed with gel permeation chromatography and the gut microbiota of larvae fed on plastics, and their
relationship to pail-based plastics, were analyzed using Beta diversity, community composition and PICRUSt function
prediction. [Results] The surviva rates of larvae fed on polystyrene or polyethylene foam were (58.67 + 4.04)% and (62.50 +
5.27)%, respectively, after 25 days, compared to (84.50 + 0.87)% for the bran-fed control group. No significant increase in
larval weight occurred in larvae that fed on plastics, nor did these larvae pupate. The molecular weight of polystyrene
decreased after being digested by the larval gut, whereas that of polyethylene increased. The relative abundance of bacteria
associated with plastic degradation increased in the guts of the larvae that fed of plastics. Larvae that fed on polystyrene had
higher numbers of bacteria carrying aromatic hydrocarbon and alkane degradation genes in their gut whereas those that were

fed on polyethylene did not. [Conclusion] Polystyrene is more easily degraded than polyethylene by Z. atratus larvae.
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However, neither polystyrene nor polyethylene provide sufficient nutrition and energy for the normal growth and development

of Z. atratus larvae.

Key words polystyrene; polyethylene; growth and development; plastic degradation; gut microbiota
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(EE-3 7371k Su N FAITES! L DN 1) L QO P22}
BHEOHCE . BR T 23k SRR L, A28k 5 900k
AR & 7 3t m] RE 232 WA DR 22 1R 40y O S8R}
Hofrdr, gkn] 45 (2017) WF5E % L py de gl s xs

B VE N B ERHE R 0 R BEOR TR S TE M A
i, XRIPE IR S Ao —1K, TREsE A
T4 5 K FE s gl B SR R

FR 4 KA g I SRR O IR FR O W e
MR E) 7 AR AL, R 4 X i 2
SRR T R AR . BRI OM)E, K
R R BRI TR RS SR T
R o BT C s a , X g ) s $ U v v 43
TR LT X— AR SRR IR
RN EERHHDC X T RIG e, o T i,
I Y e R LY AN ERE R R 2 G N
HUI I RERRLT, BN ) AR (FRARSR AL B
17, 1992), ROMEEEMTTH . XFRMEL, B4
mtEE Ry, #FaZ (Ray and Cooney, 2018 ),
B 5T U MERE A , A 53— 0 5 AR X 5
R, fE KA g iU Efb S, RO
AT TR R, BRI o0 ek A v ME R A 1Y)
Yy, SRR AR o T Kundu et al.,
2014; Lou et al., 2020), iR 24 HIMIBE S
BRI, MFRMERZE, AR RY, FE
25, T or W AR 45 T S A W I g (X1 RU:
Nz, 2004 ), BRI =Y R
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TERFE B gy W il v & 2E Wk I iR B AR A1, A
M-S ECRZEREY) 7 F i T (Yang et al.,
2015; Brandonetal., 2018 ),

L o R A DR R T 5 L 8 T A W D
FHX ( Calderon-Pérez et al., 2021) . fifi fHHiA:
RGP E G, B A SR 0 B A RE
Bl ( Yang et al., 2015b; Yangetal., 2019) .
B e R P R A iR, H i Ak A mT
T YRR A it o 2 OO AR MR AR i R, 3
Pl 52 A3 R T FRATT A i 32 1 7T I8 At 21 240
W (#5, 2015; Wangetal., 2020) . ZAHf5%
L ERIR M, AT K ZE 4 du i rh
Bacillu J& . Enterococcus & M Pseudomonas J& 4
WX A TR . BT, HREET 2R
A S Ji v i 328 B SRR R T (Yang et al.,
2014; fLJ5%:, 2018; Kimetal., 2020; ##i%%,
2020) . MAh, sEId PICRUS R ZhREFN &
B, B R O Je R FE g Al il rh o5 &
Pl i S R AT TR AT B E 4 . TRk, FRATTHED
KA W4 dU I A PR R IR AR A
M 37 4, 36 A, DAV T 91 55 K A2 4y HURT ARG i 2R
KON REBRGHMER OIRIE, HpiE e
YrAExT B AR IR, AR 2 A8 8 iR R AT
Ffr iR AT (BRAESHE, 2017 ), HI5HRE
TR Je I i A D38 I 1 = BE TG, R FRATTIA
R R A A U B A T R LR R AR
HH 4081 1

TEG R RE MY GBS, BRIk
AT D Ko R R IRSE AR Ak, KA
R 41 U T T W S SRR 0 AR A
Me S0, A 7 T PR T R T SRR 0 ) R i o X
PG ¥ R B R 32 L&)y O SRR 20 2 A W fidk
T o B L 0k K3 gl g s i 728 Ak )
B G R FE B4y A i T8 A W 1) 553 ) o7 3% B K
22 WA O IR LR R AR B 355 o AR K E i
4y AT DA AR SRR O, (AT A RE P4 s 2
B R E SRR Gy, RE R MAERE R R LIEHT
[, AT B A — 2 12 1 22 B A B 58 BUE 3 1Y
AR KT o RGO & ZR R Es = Fas g =X

AL SR 5 K 25 D7 T AT ST, ARG R
gl e R R AR R T BRI, 4 SRR R
B,
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