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AF @ /& (Amycolatopsis sp.), % H G-11, PUR A EI4LER AN, B G-11 47 ki PUR
WA R E R LB 4.67%, 4344 % 4% (scanning electron microscope, SEM)K I # 4+ 45 MAR IR, &
& i AR Ak, AR A A7 A= 2 Z 2 H7 (thermogravimetric analysis, TGA)4 R £ I, B4k G-11 XL E G
89 PUR B AHAG FARKMIEER, RABTH TR, ZE&R5R TR ELE R -, £RL9W, &
BOLBBEEGH A G-11 £EF PUR X BHANGEH S OELA - REARES.
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Screening and identification of a polyurethane-degrading
bacterium G-11 and its plastic degradation characteristics

JIANG Zhitong', CHEN Xue', LEI Jinhui', XUE Huizhen', ZHANG Bo', XU Xiaofan',
GENG Huijing', LI Zhoukun', YAN Xin', DONG Weiliang®>, CAO Hui', CUI Zhongli'*"

1 Key Laboratory of Agricultural Environment Microbiology of the Ministry of Agriculture and Rural Affairs,
College of Life Sciences, Nanjing Agricultural University, Nanjing 210095, Jiangsu, China

2 Frontier Interdisciplinary Research Institute, Nanjing Agricultural University, Nanjing 210095, Jiangsu, China

3 State Key Laboratory of Material Chemical Engineering, College of Biology and Pharmaceutical Engineering,
Nanjing Tech University, Nanjing 211899, Jiangsu, China

Abstract: Polyurethane (PUR) plastics is widely used because of its unique physical and
chemical properties. However, unreasonable disposal of the vast amount of used PUR plastics
has caused serious environmental pollution. The efficient degradation and utilization of used
PUR plastics by means of microorganisms has become one of the current research hotspots, and
efficient PUR degrading microbes are the key to the biological treatment of PUR plastics. In this
study, an Impranil DLN-degrading bacteria G-11 was isolated from used PUR plastic samples
collected from landfill, and its PUR-degrading characteristics were studied. Strain G-11 was
identified as Amycolatopsis sp. through 16S rRNA gene sequence alignment. PUR degradation
experiment showed that the weight loss rate of the commercial PUR plastics upon treatment of
strain G-11 was 4.67%. Scanning electron microscope (SEM) showed that the surface structure
of G-11-treated PUR plastics was destroyed with an eroded morphology. Contact angle and
thermogravimetry analysis (TGA) showed that the hydrophilicity of PUR plastics increased
along with decreased thermal stability upon treatment by strain G-11, which were consistent
with the weight loss and morphological observation. These results indicated that strain G-11
isolated from landfill has potential application in biodegradation of waste PUR plastics.
Keywords: polyurethane; plastic pollution; biodegradation; Amycolatopsis

BIRPE— KM G MECE S AL SR G PP). R & Z M (polystyrene, PS). RA LM
KEEMH AR, W &AM, . A, (polyvinyl chloride, PVC), X4 —H R 2, — 1%
.. REILR, HHALFEMR ST A% BE (polyethylene terephthalate, PET) F1 5 4 s
Z ¥ (polyethylene, PE) . 2 N /4 (polypropylene, (polyurethane, PUR) 6 25, 8} DX AT 988 P 5 |
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PEPEDT o . RS IR, #) iZ  HF A2ReA:
ERAAE 2 s S N T TIPS T (R 2 PN
KA R A [RIET, A RE AT Gt X 3k A AR
T BRI, 5 R T E RS Tz 6
FEM, PUR J&— 28 1 2 5 R T Fl 22 046 A5 1T
BHIRAY, A N RER AR EAD, PUR 75
FKAPE, iR B ABRNTY, 2020 4
(PSR T 1470 T3 t, T59% 1175 7 1,

i FH 5 19 PUR SR R 20 9528 57 7E A 9K
Whith, &L HHEEEZE B A A ERE LR
[y, EXTT. B, K aE AR = AR
T, PUREFWEIE M ER/NT 5 mm 50
FH 3 e A e 1o AN [ B AR A5 4 T BT 45
ARG E, i, MOBRIBE R Y EETE S Y ik
RS BAE R R, R RS B
RN, fa s NRMERE™ ;s RAF 09 e S i v
145 1 88 B B (plastisphere) J JL FR A A% 3% #1243t
TP, XA R R A I A IR T B TE
MRy R, R ER R R R IR AT
300 S A A ) B AR AN, SR T X
R e BN L, S AR
PUR 7E N 1Y 5 30 B 5 FRAL B 2 G2

H AT, AL 3 PUR JE W) 1 32 %)y s S |
e . HLBRISCRn Ak A [Tl . SR, 3 S kb
Ty e v OB AE R s e A TR S
AEFRT5 R A oy el o SR R A T A ) (]
WA R B A R i ik 22—, PET %k
(R AR B 2k A=k Ak rg T, A
AW A% PUR W28 T 26, ©
2RI T A PUR [RfRRE A .
= M 5 (Aspergillus tubingensis) GE % L4 5 g 1Y
PUR JME—RRIR, 7EPIH N PUR B KF]
90% "4 fE B I T % (Pseudomonas sp.)Fkk AKS31
AEASTE 10 d P PUR MR FEARIEE] 70% 1
& #%¢ 4 % (Cladosporium pseudocladosporioides)

&: 010-64807509

T1.PL.1 # & PP JE N RERE A% 87%MY Impranil
DLN Y %5 ZE 047 i )& (Brevibacillus sp.) Bk
P10, IXWIRTE 5% LB AFAERIZRME T, 6 d AT
fi 50 mg Ry HEET PUR MR, 4% FANZHAT
i (Acinetobacer gerneri) P7 RgifT % PUR POk R I
REE, M PUR RIH R MR AR,

1% A1k, PUR AWy I il F 52 22 02 L
PUR 251 Impranil DLN =% L) Sigma 23 7] -5 i
PUR KL £ FU B (PUR ) MY, XEEIEY)
SRAE PUR 7 i B LS EE M AP AEAR R 22 5% o
Impranil DLN J&—FUK#HR PUR, B 0.1-
0.2 pm MYBURLZE A, HARBL A, BT
{5 HJ2& Biffinger 25" H4& H1 () Impranil DLN {5
AL (1), HEHA PUR S [ g A4 5L
FHBRNREE . Impranil DLN HA A% B A G0A
PE, AR RRYIINA Bk 85 5, wT LA
T 2of W25 i 7 B ek B A b K i P OO i 228 5L
£ PUR F&fFRE I TUED . SR 5T 5 R
& PUR J7 S BIZE AR | BB R AL R S 2
TE—E 25 I, 4 A Impranil DLN i PUR
R AR R A 0 T RIS R AL PUR B REARMERIUE
Yo R AFEAR R BRI . lan, 2 e BBk Bk
(Papiliotrema laurentii) 5307AH POF1 ZF 0 A1
(Bacillus) K9 *'Y B4 Impranil DLN 7K f# §E
17X i Ml Ak PUR %R} JE B A% AR s Brunner %52
EVELE v o B R R R 8 . K 5
FAk WA A Impranil DLN F&f#E 11, I,
TEG e PUR FAR A IO SE H , AMZBEEE 5 T bk
XERTlAL PUR A4 84K A RE 1 B9 PFA o

TR

rethane Ester

1 Biffinger 42 1 & Impranil DLN #&#) &5

Tentative structure of Impranil DLN
19]

Figure 1
proposed by Biffinger et al'
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AWFFE N BL IR I 37 53 12 5] — 4k PUR 2K
Wee vk TR A L BE A IR At 7 Ml SR R B PUR YR 9K}
2k & 1 4 W 4% (scanning  electron microscope,
SEM) . #2143 Ar PR F 43T (thermogravimetric
analysis, TGA)FZ A, FR1E PUR BURLE5 4 R4 5
ARk, B ZCUEMT T G-11 38 3 A W e A/ P ek
5T Rk PUR SERE S5 R A 5, 3 o B 6 1Y
A

P

1.1 TIEFEF PUR ZRH &

J% 5% PUR B X I RE R AR T RAA &
T T AR T I B R Y, Ok IR
K210 AR s, SO = 5 1 SR 3
RS T, Pk L . REREK
HIRIX, WEHRUKZ BB, SR B
FA) 5 K SRR TET R 0, % PUR SRR 5 &
LR L) - A S A TR AR . SRR T R b
JHRAARR T PR FE A e DR
1.2 BFEMEZLFRF

LB 3557 5 (FH T BHORH I A 200 11 1 i 32 15 455
F%): 10 g/L NaCl, 10 g/L 5 19 i (tryptone),
5 g/L [#EE K5 (yeast extract),

TCHLER 5 37 T R L) & 4 3% 97 S RN i e
R BL R BRI IR KLY 0.7 g/L KL,HPO,, 0.7 g/L
KH,PO,, 0.7 g/LL MgS0O,4-7H,0, 0.005 g/L NaCl,
1.34 g/L NH,Cl, 0.002 g/L FeSO,-7H,0, 0.002 g/L
ZnS0,4-7H,0, 0.001 g/L MnSO, -H,0.

BRI EETE PUR (M E ) R
i 0.1% (Bt AR BOBEE B T 0.255% (A FR
3%0) Impranil DLN A JCHLER B 37 5L

i e R R L (IE S W PUR K7 DA 1Y
k). JoHLERREFREE AN 15 g/L BifEHs,
121 °C. 103.4 kPa K& 30 min J5AIA 2 g/L
Impranil DLN 1 5% (FRBUFEOZERKE B
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LB }ife 5.

1o TR — 5 B SR B (70 M B O A 2 3 v T
AR AR ) : 20 o/L AIVAPEVERY, 1 g/L
KNO;, 0.5 g/L K,PO,, 0.5 g/L MgSO,4-7H,0,
0.5 g/L NaCl, 0.01 g/L FeSO,-7H,0, 20 g/L Ei
fgky, JETY pH 7.4,

2 kb DNA Marker (575 10501es60*) ., 10 kb
DNA Marker (£% 5 10505es60)L4 )2 Hieff Cance®
Gold High-Fidelity DNA Polymerase (%% %
10148es76) %5 % Fl oy T F W H R X AW FHE
(B A BRA W o Hp 200 (R R kbR 1C A1)
B 53 e o

PUR [ fif 17 43 23 07 126 Fie (58 FH A R 40 Sy ok
PUR Impranil DLN 1098 (Bayer Materials
Science, PA), R itk RE M R FH e b 5 Big 7Y
PUR #KH (4% 5 123065 [, FiE K TAHRAH)
NIRY), HIERNRERZ ool . WA 555K
fi5 (toluene diisocyanate, TDI),

1.3 7%
1.3.1 PUR ZREREEFAIHIE RSN

Foin e 4R PRIBORAE 59 T 3 IR S5 4
1.5 g FEah, FHKT G 8T U0 8T 08 2 55 3R A
af, A 100 mL KR 9 EHLER 5 370k, 28 °C,
180 r/min £53%F 20 d; W HL 100 pL & 45 ] A&
WA T B LRGBS, IR AN T RE IR 4L, 30 °C
B 4-5 d, WSS IS AR e 1 SR B IE iLid
BRI TE Ol . 20 s . MRS mL 2 —IK
AT 100 mL BT &f ) B ARG SR AL, 28 °C
180 r/min 4KLERE % 20 d; BRI Bk RO TR S 1T K
fift 155 LWL ] F

PRIBO 2 Y B R b i 2 R BE RS T LA
K37 B BB ) B TRT 7, T i ) 4 5 SR L
Moitigr 4-5d, EH 3-4 K, WERHETE AR
e 2 7K i DLN DT 7 A= 325 W B, k7 B el
175 BARZ ORI VR R T bk
T RSP BB A o
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1.3.2 E#k% Impranil DLN BYPERRRE W 4 4R

Bt B K 0.2% . 0.4% . 0.6% . 0.8% ., 1.0%
(EF B0/ Impranil DLN &K, & FK
Tl 5 %5, T 400 nm KT 19N 66E
T S G, LA Impranil DLN ¥ B A f# A8
br, WOBEE(E A AR, ZeilbriEd L .

W R R RN 2 4 mL JCR A0 LB K5 3238,
30 °C. 180 r/min }55% E W ODe=0.8, W51
Wt 10%MEF B 2 ORI, 5
HIA 0.4%[%) Impranil DLN /£ M8k . 45 4 h B
K, —FBrREFEHE 4 000 r/min B0 5 min,
T Y 2 B F KRR R 5 A%, WA S FE 400 nm
PR NS, 114 Impranil DLN ¥ ; 55
— B o3 B IR B R A TR R — 5 AR SR
m., 30°C#E5%, HTREEITEL
1.3.3 HE#k 16S rRNA EEFINERRHZ A
BRI

PRIBCATEVE R 4 mL JCER LB i,
30 °C, 180 r/min ¥53% 2 d, BOWERIK,
2% ik B 4 S PV S O LR B 1R L DNA, I
3 A8 B W R I P VRO B R DNA #4705
f#i ] 16S rRNA i 51 (27F: 5'-AGAGTTTG
ATCCTGGCTCAG-3'F1 1492R : 5-TACGACTTA
ACCCCAATCGC-3"), VIHEEUH DNA ity
X TR 16S IRNA FEK 4T PCR 473, 9734 [ )i
WAL A 98 °C HiAEME 3 min; 98 °C 2814 10 s,
55°C iRk 20s, 72°C #EfH 50 s, 332 AMEIF;
72 °C & FFEMH S mine ) FABUIEAREE i A Tk oxt
PCR "Wkt , ¥ PCR 774
BRI A YR PR /T 5

F|F NCBI (https://blast.ncbi.nlm.nih.gov/Blast.
cgi) X FEFRAY 16S rRNA 3 [K 51 U 71751 HE X 43
Hr, KBRS, R MEGA 7.0.26 24
HEATZ R AN LT 3T, 82t SRk A i 4] ik
WERBRE, LUBIEHIE o B AR R B s . 7
Bk 16S rRNA J:[H GenBank %55 ON937620.,

&: 010-64807509

1.3.4 EHRXTERESE PUR BRI HIPERREE S D4R

Wl R ER R PUR YR 50 °C B4
o, A 2 h ORI RO RR T, H F PUR
SRR AN A MERIFRE 0.20 g T E1E
HAYREER PUR KT 35 mL iz &4
5.0% (IRFL%0) LB Al 0.10% (AR50
MERERD B CHLER B SR e, KA T 5 2k

I LB 537 38537 PUR FEME R 2 ODgoo
T 1.0, # 10% (IR E0 8 Fh i 3 F PUR
R it TR TR U b Bl JC P ER B R
30 °C. 180 r/min #55% 60 d, % 10 d #hFTE 0
0.10% (J5i 12t (AR 43 %50 I B 3 1) BE At JC AL 6 15
FRIEZE 35 mL, FFUAAS SN G IR B Ab BRZELAE A Xt
B SCIRRE MO FRAN RS 3 AN EA . IR
BUH IR, ) 5.0% I RNV W2 4 h, &S
PEIHVE 510 min BR 28R E R, TCRIKE
Uk 2-3 )5, S0 °CHtT EIHE, KEMEFAR
AR TR
1.3.5 Efs% PUR BRI RERIE

(1) H4 . 2B (SEM) /3 A

W22 PUR [ i A PR AY . PUR 38K
JCAERLAR e o T, T 0 i YT 29
0.20 mm JE PR, R G LR F A [
TEFIH L 1 2 f5% (scanning electron microscope,
SEM)HFFERIRE AL & b, I T2 IS e B
FREYE E—)2 G, B G  E 7EAE i
JE A B SUB010 (H LA H]),
T PR RO AR R RIS B Y] PUR ¥
BHO R A UE TS0 B e %

(2) Hfuffi oMt

s PUR BURME dh [E TERE L & |, AR
fi 5 1 B R A BB 8 R 3 T Y BRLAE B R PR
R R A L A B AE R BE L Y
OB I E Sk s M BRREIE R, e AR
BLas 57 K 2 KN4 4-5 iR EHZE, b
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FEHEE R & B LUREEKTE , TR G, T
PUR ¥} R 11 T B 5 8L 7K i I 7K 3 76 Bt e o
O, 8 USB3.0 1=y AR ML A% USRI 16 BoR Bf
o H KA, PUR SBHBIN/KIG 3 3T
TSP I PR K fi £ £

(3) TGA 73 #r

K F #% E 43 H7 (thermogravimetric analysis,
TGA)L(TGAS500, k=i a5 B2 F))XT
SRR S R SRR A T I, 7 AU fR AR
BB PUR SRR i, DLURUSAE N BRRE AU,
AR 50 mL/min, #EEAEF . EIGHEE
30 °C, & IRIEJE 700 °C, Hn#uE = 10 °C/min.
1.3.6 HRitH*

FIHEA: Origin 2021 9.80.200 34 ik
PUR ¥Rl R IHK /A . G-11 W& THECM
Impranil DLN P& i 58 1)~ F- B FIAR A 22 , %t
PUR # KLY TGA & r4lA FlEIR AL HE

2 BRS04

2.1 Impranil DLN BEREEHBIIFIES 25
3 2o X SR B 1 LA SRR B A T 2 R

LEREFR, —HIRISBEEAE % Impranil DLN 7 %
B SE b R B W ) AR 55 R AR 5T bk T
237 WY B S5 R 7 1 B AR KN Z T, i ERiE
Pl 5 TR 7 1Y BLAR RN Z B K B TR R A 7 S 2k
S, KR4 G-11. XPREURE R G-11
WP TE TR A ATHIZE S, WK 2A PR, W
P G-11 WERESERG., BB, AEW, K
TR MR ROHLRS , WSS, HEETES AT 2.0 g/L
Impranil DLN %) JC AL & i 1€ 5% 5% ML 1 F% fi
Impranil DLN, F 7742 K375 BH 54 7K ft el (F 2A
FELFRARICAL) . FHRIESWERY], H
20 LT 25 5 BT 20 S ) 22 R 45 R (8] 2B).

wE 3 iR, G-11 Z£& A 0.4% Impranil
DLN 1 JC #l £k 5% 5% S v BE AT 20K A 5 K 1k
PUR Impranil DLN, 7E 16 h [N Impranil DLN
JLF 458 A PR 1% (97.46%) . S ILIRI I, WLER 3]
1£ Impranil DLN [ (B RIBE N, G-11 [
R FFHEH, H % Impranil DLN £/,
HEAREIFRZEE TR, &YW G-11 sEREm
Impranil DLN f24t¥) i fifem kit B 50
AR

2 EHR G- MESENR A WRERER RN _EEFESS DLN KEE. B: Zifsie
JE WA PR AR (10%100 ). FI AL H K 4b iy DLN JKfi# Y i 2k

Figure 2 Morphological observation of strain G-11. A: Colony morphology and DLN hydrolysis zone of
strain G-11. B: Strain G-11 cells were observed upon crystal violet staining (10x100). The white arrow

indicates the boundary of the DLN hydrolysis zone.
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= CK . -8
——(G-11 —
100 -
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2 40r =
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=
g 20t 15
)
]
0,
1 i 1 1 L 4
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Time (h)

3 #& %A Impranil DLN i&KIEHFE S, G-11
AYE A2 F0 Impranil DLN B9 p% &% 2 & B (8] B9 2
fkx&  SLOBEIEAIEJTIE N Impranil DLN
R, L0 =MIER G-11 a2k

Figure 3  The time-course of the relationship
between the biomass of strain G-11 and the
degradation rate of Impranil DLN in liquid medium
containing Impranil DLN. The solid circle and solid
square show the degradation rate of Impranil DLN,

and the solid triangle shows the change of the
biomass of strain G-11.

22 BEHG-11 WEMHETE

K L I BEEUA MR G-11 BSR4
DNA, JFLAHCHEEAR 1G58 H 16S rRNA J
KBt SR o e A R B, Wik G-11 5
5 7 ¥ JC K R 18 (Amycolatopsis echigonensis)
PPY30 [ 16S rRNA LK 331 [/ J5 ey, 0
99.5%; LR RFFERLICAFR I PPY32, H 16S
rRNA JFA 55 Pk G-11 (RIS 99.4%,
FHrAREUY 16S rRNA JREHPH, WHERGE A
TR, AR WE 4 s, EK G-11 5 PPY30.
PPY32 S84 TRl —/r 3, RGXRBE, HT
A ) % 5E T B, 16S rRNA HE R 4] 14 ] 5
PEAR—E R A R — VR 20l il
X TR R R, T 2 A B AR
PR 5E A REG 5 2 BURR (K 25 ik
SR G-11 TE A2 WAL 16S rRNA SE[H 7
G % E , WA R AR G-11 28 048 O 1 R
Amycolatopsis sp..

75, Amycolatopsis sp. DR6-4 (LC575122.1)

100 | Amycolatopsis sp. DR6-2 (NR_117914.1)

Amyeolatopsis sp. DR6-1 (LC575120.1)
Actinomycetia bacterium BYF-119 (KP126347.1)
Actinomycetia bacterium BYF-53 (KP126347.1)
Amycolatopsis sp. G-11 (ON937630)*

Amycolatopsis echigonensis PPY30 (HM368617.1)
99! Amycolatopsis echigonensis PPY32 (KP126347.1)
Amycolatopsis circi S1.3 (NR117914.1)

100 dmycolatopsis equina SE(8)3 (NR_117914.1)
Amycolatopsis sp. CI2CA1 (NR _117914.1)
Amycolatopsis sp. A23 (LC575120.1)

Amycolatopsis vancoresmycina S-12 (LC575120.

Amycolatopsis keratiniphila RAMS16 (LC575120.1)
W':E Amycolatopsis regifaucium YFGS5 (LC575120.1)

99 L Amycolatopsis keratiniphila XMU20le (HM368617.1)

]
0.0100

Streptomyces rochei LN204 (MH265958.1)

B4 ET16SrRNAMEMKG-11 RFEELEW 75 LA ET IR bootstrap B, 2 5 Hnic WK G-11

Figure 4 Phylogenetic tree of strain G-11 based on 16S rRNA sequence. The number at the branch indicates
bootstrap value, and strain G-11 is marked in asterisk.
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2.3 Bk G-11 X EEE PUR B4 aYPE#E
S

FRE G-11 RERSFE &7 Impranil DLN f [
AR AR 7 A R T 375 BH 1) 7K A B, kg 6 B 32 1)
R AR A 5 O AR BE A, AR — R T
G-11 X R EE% PUR ¥IREHGREMAE T . 45R%k
B, Wk G-11 7E5H 5% LB A 0.1%0 iR
KRB 3R I, 60 d N BERS (T IR EE A PUR
SRR L 6.67%, 11 AR AR Pk B R 4 2%
XRUIFER G-11 TR E R , AR
PUR KW RE ) o it — 2Pl 28 SEM Xtk G-11
b PR IS G SR R S AT LS, X R4
(Kl 5A 1 5C) PUR #RL R IHCAOEIE, 4R
Pk G-11 4031 60 d J5 i PUR kI FH LT
/NFLFIRE AR (JE 5B 1 5D), FH] PUR k23|
IR G-11 B A= PR A i e A 3R T S0 A IR

5 EE5E! PUR ZBRIAURTEHY SEM E/%

24 E G-11 & PUR ERFHEE K
% & R E N E

Bl 11 20 Fr BE A% T T PUR S8R A0 B AT IS Y
FOKPEAE L, S5HAE 6A B, JKIEINAESS
FIXTREZH AT G-11 ZbFEZH A9 PUR BRLR TR A%
FI A YK F 90°, FKHH PUR YRR IS5
KM . 24 G-11 A FRfF PUR BRI K%
fili £ B /N T X FRZH PUR B8BE, | 131.5° F &
F) 113.2°, FLFEL P PUR SR B K ER
—ERRE RGN HEMI R G-11 X} PUR %K}
{14 B gt VE FH e s 1 5 T 1 /K R

PUR #BHE 2P0 5 A BRI T AT fR 4
KR e, MELAREAR . AF5dE T TGA 8T
Tk PUR R TG IR E 2, W&l 6B Jir
N, BEE BT, ANBRALR S O B
PUR Y8R it b Z sl AR X5 B, 4k

30 pm 30 pm

A FlB: XFHEZL AL PRAH A R R Y PUR #2814 25 11 1

SEM &%, C: & A i SEM MG R E. D: Bl B 19 SEM KGR K. A 0 e L AE 19 X 48k

TROR B PRI X 35

Figure 5 SEM image of the surface of the polyester PUR foam. A and B: SEM images of the surfaces of
polyester PUR plastics in the control group and the treatment group, respectively. C: Partial enlargement of
the SEM image shown in figure A. D: Partial enlargement of the SEM image shown in figure B. The area of
the dashed box is the area of the enlarged image.
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Figure 6 Contact angle analysis image and TGA image of the polyester PUR foam. A: Water contact
angle of the control group and the treatment group. B: TGA curves of the control group and the treatment
group. The coordinates marked by the solid line in black are the points corresponding to the thermal stability
parameters of various materials of PUR plastics, and the image marked by the dotted line in green is an
enlarged picture of the corresponding place.
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