iz AR Oct. 20, 2017, 44(10): 23212329

Microbiology China http://journal s.im.ac.cn/wswxtbcn
tongbao@im.ac.cn DOI: 10.13344/j.microbiol.china.160921

REBRMBAEARR LIRIMEFEYIEMIEREA O

ik BEE OATE oMM kR
( 510006)

B E. [84] MRl (Polylactic acid, PLA)MHHE RE LRI F A AR, @it
st 3AF RE) LI ARG AT, KRE|GEBAT RILBA AT e MAE R a9 R B B A, [5k] @it
AR EAL. B E IR Ae CO MM RPN 3 A LIExt PLA ARG ISR, 2 &
BN F R, aF 34 L5 n AR UEAT A B AR 5 AT, A 3AAE R M ARG £ b, (4
R PLA MR B FR. ERARMAAGE F o9 £ Y &R 554 13.7%. 10.6%F= 45%. 3+
3 09AE 45 3R4F 11 110, 11 236 4= 8 848 4~ OTU, 3t A 4 3% 49 94~ &1 14= 16 4~ £-&H4},
A BERIIZORENBEEF G E SRS, B9 LERIK, [L£] 446 1B 0EML
B, LB PAMBAFEEASHMEME, I PLA HAGEBERAT, B EHE I
(Proteobacteria)f= 4T & I'] (Bacteroidetes) & M4 R ILEA AT AR B A BF . EAKF L, FATH A
(Flavobacteriaceag). A %£.% Jitl i #H(Comamonadaceae) f= = 4F 4 i) #1(Cytophagaceae) 44 ## £ M 5+ %
FUBR ARG TR R B ) X — A R R A RE A 2 TE R TR SLBR AR G ik AR ) TR 09 T R 3RAE T 38
WARYE .

KA RILER(PLA), AR, @i#%, S@BE0N5F

Microbial diversity and community structurein biodegradation of
poly(lactic) acid (PLA) in different soil environments
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(School of Bioscience and Bioengineering, South China University of Technology, Guangzhou, Guangdong 510006, China)

Abstract: [Objective] To evaluate microbia biodegradation, three kinds of soil, swamp, orchard and
farmland were selected. And to find dominant microbe that can degrade the PLA, we characterize the
different of abundance, diversity and community structure of the three microbial strain. [M ethods] The
residual degraded PLA were analyzed by SEM, the tensile strength, elongation at break and CO,
generation analysis. And characterize the different of abundance, diversity and community structure of
the three kinds of soil by using pyro-sequencing. [Results] The PLA biodegradation in swamp, orchard,
and farmland were 13.7%, 10.6%, 4.5%, respectively. The taxonomic analysis of the pyro-sequencing

Foundation item: Joint Funds of the National Natural Science Foundation of China (No. U1301231); Natural Science
Foundation of Guangdong Province (No. 2013B090600028)
*Corresponding author: Tel: 86-20-39380601; Fax: 86-20-39380602; E-mail: btyzhang@scut.edu.cn
Received: December 14, 2016; Accepted: March 03, 2017; Published online (www.cnki.net): April 05, 2017
E&mH (No. U1301231) (No. 2013B090600028)

*@ifl{EH: Tel 86-20-39380601 Fax 86-20-39380602 E-mail btyzhang@scut.edu.cn
kS B HA: 2016-12-14; 3% HHA: 2017-03-03; fisc#= ti ki B #A(www.cnki.net): 2017-04-05



2322 e Y274 Microbiol. China

2017, Vol .44, No.10

data was grouped into 9 different phyla and 16 different class. [Conclusion] By comparing the
microbial community of three kinds of soil, Proteobacteria and Bacteroidetes were the two most
dominant phylato degrade the PLA. Flavobacteriaceae, Comamonadaceae and Cytophagaceae were the
three most dominant class to degrade the PLA. The result provides scientific basis for the study of
microbial diversity and community structure in biodegradation of PLA.

Keywords: Poly(lactic) acid, Biodegradation, Microbial community, Pyro-sequencinganaysis
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Tablel Tensilestrength (MPa) and elongation at break
of PLA (%)

Soil samples Degradation time Tensile Elongation at
P (months)  strength (MPa)  break (%)
0 76.30£4.77 532045
Swamp soil 1 57.70£344  5.33:0.32
2 50.30£3.70  7.94+1.09
3 46.40£2.54  7.60+1.70
4 4390£2.90  4.67+114
0 76.30£4.77 532045
Orchard soil 1 60.60+3.89  7.26+0.71
2 5330£341 5824071
3 49.40£200  4.80+1.00
4 46.60£2.54  4.45+0.54
0 76.30£4.77 532045
Farmland soil 1 67204323  573+0.73
2 61.50+3.05  5.96+0.68
3 5840312  4.65:0.92
4 5530316  4.81+0.58
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Figure 3 Degradation of PLA after incubation in three
kinds of soil
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