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Abstract: Polyethylene (PE) products are the most widely used general plastics, and the resulting “white
pollution” has become a worldwide problem. In this study, a PE-degrading bacterium was isolated by en-
riching and screening the inorganic salt medium with PE as the sole carbon source from the soil covered

with plastic film for a long time and named as SW2. The colony was round, with neat edge, moist and
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smooth surface. The bacterium is Gram stain negative, spherical or rod-shapedv The 16S rRNA gene se-
quence analysis showed that it had 99 % identity with Acinetobacter strain SY23, It was positive for contact
enzymes, negative for oxidase and reducing nitrate. Based on the above characteristics, SW2 was prelimi-
narily identified as Acinetobacter sp. In the inorganic salt medium containing 2% PE, SW2 had obvious
growth at 24 h of culture, and reached to the peak growing at 72 h, but did not grow in the inorganic salt
medium without PE. SW2 was inoculated to the inorganic salt medium containing PE products (agricultur-
al plastic film and fresh-keeping film). On the 30th day of culture, obvious damage of agricultural plastic
film and fresh-keeping film was observed under light microscope, while the surface of the control group
was intact. The results show that SW2 can effectively utilize PE and degrade PE products. Under different
temperature, pH and PE concentration conditions, the biological mass of SW2 was detected. The results
showed that the optimal growth conditions of SW2 are 30 °C, pH 7.0, and 20% PE. This research en-
riched the strain resources of PE-degrading bacteria and laid a foundation for the further study of biode-
gradable PE products.
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1 MEFAEE
1.1 *TEHGA, PERERE

A HEARE S HPR E RE  Hh  Pel K T A SEORE B Y 1 4 (106, 415E, 29.826N). PE. “F¥4rF R
O 4 000 BT AL PE By R . 36 1 PUAR B B A8 B 25 A0 W) s A MM . AR AR B AT B2 W) 5 R AR, 1D )1
B T A RA R ; THLER R IR IS LB Br 33k, By WS S0k 4].
1.2 PEMMBEMNEESHMIE

FRELS g HHEREAR, 5 100 mL EH /KRS, B 200 pL HHER S W MBS 0%, 2% PE
100 mL FEHLEREFRH T, F 30 °C, 150 r/min ¥5 5% 7 d 5. BL 200 pL & R T A s e S rh b v s 4, &
o4 UL E, BRI LR AT SRR 3R R A TR .
1.3 PEMMBEMNETE

Fo B FL T 6 A B T AT PR VR WA L R 22 R g L FH LS (EVO LS10, Zeiss) W%%, [0 #E174
A AL FFPE R AT 16S rRNA B2 R G L T 401, HARS UL SCHk[4]. 16S rRNA FEHEHBIM¥ 58 27 F
5-AGAGTTTGATCCTGGCTCAG-3"#1 1 492 R 5'-TACGGCTACCTTGTTACGACTT-3". PCR JX Jif 4
59 95 °C 5 min; 95 °C 30 s, 55 °C 30 s, 72 °C 100 s, 35 MEF; 72 °C 10 min. PCR =¥ 2 4ifk . Wk,
W B, M F, & & F F) E NCBI Chttps: //www. ncbi. nlm. nih. gov/Blast. cgi) o #F 47 b X%, I+ H
MEGAT7. 0 it 47 R G4k o By
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1.4 £

B 200 pl 0 B T BB IR RS 0%, 2% PE (100 mL JEHLEREE 7R, 30 °C, 150 r/min %
. TEE 0. 24, 48, 72, 96, 120 h 43 HIHUEE 1 mL. 2Pk UE4CL U8 Bk PE M0k, S8 2 WG OD g, »
LS 43 85 A 6 AN [) Bof [) A7) A R
1.5 BEfA4i

TETCHLER B 3 2 b AR R PE 4150 CIR AT . PE @R, DUFE o 35 35 3 b i e — BB B 40 B 1
BB R B R R 56 b, 30 °C, 150 v/min 8537, TR 8] 45 B 0OW SR PE il 5 i R e 55 00 8] A AR £
FHEE 9 PE il & ok X B1, HAR 75 2 B Sk 4.
1.6 EEFEHMRK
1.6.1 BE

1 200 pL SW2 WA 2% 2% PE 19 100 mL TEHLEREE 3R H b (pH {2k 6. 00, 430l 7 25,30, 35,
40 CHYZMETF 150 r/min §5 3%, T 0, 72, 96 h M E R FHEMW ODy, » HAHEE 3 K.
1.6.2 pH1&

#5200 pL SW2 B M E| AR pH {H (4.0, 5.0, 6.0, 7.0, 8. O 2% PE 4 100 mL THLER K 5
e, 30 °C, 150 r/min 838, 7E 0, 72, 96 h W SE B3R OD,, » HAEE 3 K.
1.6.3 PE#RE

¥ 200 pL SW2 B R IEF B & AR PECOY% . 8%, 12% ., 16% ., 20% ., 30% ., 40 %) A 100 mL JEAHL
P, 30 °C, 150 r/min } 3%, ££ 0, 72, 96 h B E J 35 ODy,, » B FHE 3 K.
1.7 HESEiTHH

K SPSS 22. 0 X 5250 B4 AT SRR 2 Oy 225381, p<<0. 05 RonZRA G #E L.

2 H®R

2.1 BRBERNRIES &L

MR ER R S PER AL R R ETh T E E SRR, B 3 WA, & PELHLE K
FRIEB WM, AT PER MR FRIE R WA, L2 FPhae. difk, R&RMB1E
B, A4 SW2.
2.2 HHMEE

o e aifbny SW2 AR IEF 2] LB EAS FR A F TR gR, HEEERA a6, BUE ., %55, Mk
AL R . OEH (& 1a) s H 22 QY EBPE & 1) HHR ARG RR 4 R IR, SW2 2EOR SRR, K
IR0 2~1D) pm X (0. 4~2) pm (& 10).

[Fere

(a) BEWTS (b)) EXREE (o) AMBEETS
1 EHESW2 BEESUE
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16S rRNA P51 00T K B, SW2 58S #F W & B bk SY23 —Z @ik 99%. RELK B/,
PLi R [CJR K (Nocardia yamanashiensis) NAINERE, SW2 ST HIE Z D HHKRE &, HPh 5K
AT JE R R SY23 #EABIE il (B 2). ik, RATWIAL B SW2 A IFFIE (Acinetobacter sp. ).

T fol 0 L ARG TR R R A R R R RS BT AR A G B AR B AR R AR A A A S B 25 R
7N, SW2 N4l g M, A RS 50 EAERRER I GR D, X 5 A HE R IE— 20, #F— RS SW2
AN BT R Rk

A SW2
100

100 —— Acinetobacter sp. SY23 (FJ494703.1)

Acinetobacter sp. strain C16S1 (MN443626.1)

100 —— Acinetobacter sp. strain JNU9355 (MK571155.1)
100

100 ———— Acinetobacter sp. strain CS-2 (MT974229.1)

100 Acinetobacter sp. strain ND7 (MN165426.1)

Acinetobacter sp. strain BY419 (MW779450.1)

Nocardia yamanashiensis strain IFM 0265 (NR_024803.1)

2 ¥k SW2 B 16S rRNA EE R % % B &t

K1 BEHRSW2HAEBANEETIHER

R =l SW2 Acinetobacter sp.
2 fh + +
A AL — —
i JEAE R — —

W B, — g
2.3 SW2 &4
TE4 2% PE MITEHLER G g3, SW2 19 OD o, fHESS 24 h BE & T 0 h(p<<0.05), RS FFHHEA
XTEUERK W, 25 72 hiRBIRE M (p<<0. 05) . MEAF PE M ICHLER R 32 36 th R W OD,, {8 % 2E B A8
fE(p=>0.05)(F 2), F£W SW2 B4 KK T PE.
F2 BEHRSW2EREEFMETH OD,, &

i FRm ] /b X i 4 B
0 0. 0444+0. 000a 0.046=+0.001a
24 0.0474+0.002a 0.079+0. 004b
48 0.048=+0.002a 0.093+0.002¢c
72 0.0494+0.002a 0.120+0.008d
96 0.04940.001a 0.123=+0.006d
120 0.046+0.001a 0.120+0. 002d

T, BHRRIEN v ts. n=3; NEFRARER p<0.05. LRELITEE X,
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2.4 SW2 &t

W SW2 32 R 51 LA FH b S A £ 5 i — ¢ U A9 JE AL ER 85 3R . T 30 °C, 150 r/min M98 IR
PR, W3R 30 d )i, WAOWER L, B W R . X HR 41 5 3% i 58 4% (8] 3a, 3¢), 1 SW2 4 ] WK i B ik A
I P B8 B R T A K, I L AR T R £ R B S (R 3b, 3d). SRR, SW2 AT R
fift PE il it

() XHRARAME

100 1m

() WRRLERE (&) SW2LARELRS
B 3 4 EE#% SW2 XJ PE #l G £ Wb 2

2.5 REEGHRK

FEARTR KBS T . W SW2 76K 6] 55 357 B[R] 85 72 W09 OD o 18, DIARAL LR B4 1F. 76 R [l 85 5%
MBE(25, 30, 35, 40 CHYKMT . BB AE 30 Cof A K fE, 78 40 CIL P AREA K (Kl 4a). fEAF pH
fH&MF T, SW2 78 pH HN 7. 0 B K fef, HAb Rk 8. 0=>6.0>>5. 0(/& 4b). 7EJC PE WY AL R K5
FeHeh, SW2 NREAE K, B & PE VR IE N, PR EE RN, 7€ 96 h if, PEYREE N 20 %0 19 7 A= KB R
NERE . MBS PEWE R 300 2R LG4 E L (p=>0.05), PEWREE N 40 W BT, A K R IF 45 B AR
(p<<0.05) (&l 40). Zg I, SW2 il KA. 30 °C, pH{EH 7.0, 20% PE.

3 i

AWFFR FLL PE D ME— RIS A9 JOMLER 35 77 3, MK B i SRE IR A 1 P 2R BEARAS T 1 bR PE FR
fif A AT VR R SIS . B R LSS, 16S rRNA LK T H 1 R G047 . AR BAE AL AR PRI, B0 20 S5
SE ST B bR SW2 W AR ShAT . kBRI R W], SW2 uI A AR R PE il Of HW RS R A kAT T
PLfe. AT RJE )z . CABETIR I %S AR RE S i 2 R R BT TS Be . nfih e . MR Ak
P GURAER T AR A TR Ay B AR T 1 BRFEAE PE (ARSI T IR BBk SW2. RUER T PE B
SiFE TR ) B TR T EL A I — PR PE [ A 0 T HL S A,
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0.14 _
W25C g ¢ 0.20 W40 e
012F WM30°C d d
W35 c
' 40 C
: oosk
S :
o 010
006 F 4 <
a a a a a
0.04 |
0.05
0.02 |
0
FEFRAT[E)/h ¥EFRAT[E)/h
(2) JRE (b) pH
0.4
W 0%
o 8%
M 12% . =
03 [ 160
M 20%
H M 30%
g 0.2 W 40%
0.1
0
0 78 9%
HEFRATE)/h

(c) PEXREE

NG F AR R p<0.05, 254528 L.
B4 SW2EARRERBEZETHERER

AR R ZH I I DA B 5 ) PR Y b b LB A B AR AR 1 MR BE % PE 1Y% R [ICTE (Nocardia sp. )
SWIM, ZHE X PE HAT A B AW BEAR M, IF HAE PE WRE Ny 2 Wi A K de Bt ABF5e . SW2 4B K [H
A PE WBEMKH, H HE PERE T 20% (& 40, RIBHRE K ODg, (M 25T SW1, R SW2 ] &#
AR H FH PE. 16X PE ] 5 B SCRERT I8 h . SW1 ERE R 045 60 d DG4 W5 nl U J 0 S mie 4, Hh 30
2SN Bl AR R T N b B A B RS 1 BRI PE AY L TR A R . K E R R SR AR 60 d. HAH
% WL 5 AT g B e T IR ALIR s AEARBFSE . SW2 FES 30 d JGEE T HI AT W 8¢ B e FH b L AR S
BT R (1 3) . $RU% SW2 R] R B T s PE i R e

ETCHLER B 3R 5 rh, PE BURCE TRE R AL R, — @R W T 835 OD o, W, B AR H
T E A E IR AR uE . DIUERR G SRR T W PE UKL, SRS M E SRR Y OD {H. 8 T B i% 5 ik 9 nl SE ¢
FATT A8 3 B R v A LR B R R B AR AL, W E WOGAE OD, LAK TN R R B, 25 R R, —
Ji U, IR S RO BRI R R, HASCR B R HERH T 0.99; J— 5, B ACT ki
SRR R EHAN TR EN €%, AHSEREERERLARIFAMEXLR, KR EXST
0.90. [k, EHUEACT IR AT AT PE B M & AE A R & B 50 N AEY A K & i e R . e sh, SW2 %
fift PE 9 G5 B 40T 7 5% 0 R 3R A WP 2 JHC R gk L Gy 2 ik 26 3 Rp it — A0 SR



wA RE R, . — R O R % B R AL 125

SE

(1] BEXCR, E4008. LS TR OMAEYRMAFERTT U] ) R%%MCBRBEMO , 2003, 28(1): 69-70, 76,

(2] AEEH. RER KA BUR B LRI [T]. TR BRI EL, 2020, 48(7): 47-51.

(3] BHBKEE. KM, KWy, bk PE B A9yl e vEmr e (J]. MR Tl . 2009, 37(10): 48-51

(4] X%, TS, =8, % LR PROMEMANTEL, %8 RBEmeEE (] MEY %, 2020, 60(12): 2836-
2843.

(5] b, ZEWIAT, sRARBE. 4F. — bR IR £ I B8 00 07 08 S LR A R E 5 [0, AR S BRBE2A 4R, 2017, 26(4) : 681-686

[6] SUDHAKAR M. DOBLE M., MURTHY P S, et al. Marine Microbe-Mediated Biodegradation of Low-and High-Density
Polyethylenes [J]. International Biodeterioration &. Biodegradation, 2008, 61(3): 203-213.

[7] MATHUR G, MATHUR A. PRASAD R. Colonization and Degradation of Thermally Oxidized High-Density Polyethy-
lene by Aspergillus Niger (ITCC No. 6052) Isolated from Plastic Waste Dumpsite [ J]. Bioremediation Journal, 2011,
15(2): 69-76.

[8] YINCF, XU Y, ZHOU N Y. Biodegradation of Polyethylene Mulching Films by a Co-Culture of Acinetobacter sp.
Strain NyZ450 and Bacillus sp. Strain NyZ451 Isolated from Tenebrio Molitor Larvae [ J]. International Biodeterioration
&. Biodegradation, 2020, 155: 105089.

[9] BALASUBRAMANIAN V, NATARAJAN K, HEMAMBIKA B, et al. High-Density Polyethylene (HDPE)-Degrading
Potential Bacteria from Marine Ecosystem of Gulf of Mannar, India [J]. Letters in Applied Microbiology, 2010, 51(2):
205-211.

[10] £, R, Bk, & BRENEROHBEMITE AN (). kT, 2021, 48(2): 6-7, 11

(1170 2 DU, 3R 29 W e 17 19 0 08 . 8 AN RR AR A5 A 9 5 (DL U DU NI K 3%, 2013,

[12] fidk® R E, &AH N E. (AANMEYEE T U (M1 EBABERCE IR T a4 € T U8, 3. 8 I
et Bhg Rk, 1984,

[13] ARFEk, W3, WIWME RS L E TN M. dbat: Bzliidt, 2001

(147 Bl RAM. —BRASFF 1E B AR A0S 0 57 M S O B o 0 I i R 43 b7 [T, A W 2l 4, 2020, 47(10): 3237-
3256.

(15 28, Jawc, XA, 4. RElFF i K7 X B2 & W BEp 20 ne (1], M st R4, 2019, 42(4): 689-696.

[16] BRAEHE, SKFT, JRBEHE, 5. & [RON S0 A B R A i A0SR R A R 2 P ma o AR Ak ()], RUAREE 2 B & 4. 2020, 15(5)

557-562.

REHE AR



