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This research aims to develop packaging filmifield exdeoll
Orchids. This research was separated into 3 sections. The fiesti
of poly(ethylene oxide) (PEO) content at 5, 10 and 15 wt% ¢
100,000 to 400,000 g/mol on properties of poly(lactic acid)
produced via the compression molding process. The addition
chaged failure behavior from brittle to ductile fracture. In addi
higher molecular weights of PEO led to phase separation of |
second part was to study the effect of zeolite at 1, 3 and 5 wi
blended with PEO 10 wt% and molecular weight of 100,000 g/n
using -A8ninopropyl). trimethoxysilane ‘as coupling agent. The
PLA/PEO/Zeolite films was still ductile fracture. Tensile strendil
zeolite films was higher than the one with PLA/PEO film.
PLA/PEO/Zeolite films was lower than the one with PLA/PEO fi
as a nucleating agent of PLA. Gas molecules could be trappe
resulting in reduces the fxggaro(Cdioxideai@Owater vapor tran
rate through PLA/PEO film. As a result, the orchid respiration
orchid were decreased. Therefore, the addition of zeolteldéexte
orchid shelf life. The third part was to study the effect of amodi€ie
1.25, 2.5 and 3.75 wt% of zeolite on properties of PLA/PEO/Ze!
of @ Céand water vapor through PLA/PEO films with cation exc
sorted in ascending*erditc Ma(Unmodified), respectidditiog C&
and water vapor permeations were decreased with the increa
Finally, PLA/PEOCKZBlolitpackaging was able to dixeenél atobiid Ic
than PLA/PEO/&ZEftepackaging.
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5"-Me! » v | . . ; -
ﬂ ribo: b a-Keto- ¢ HY amino acid {; ACC oxidase
y-methyithio €00~
: butyricacid ) ACCN-malonyl-transferase
S 0 T—p
‘\}/‘ \l/ 7 \ €oo” ) MTAnucleosidase
R 2-oxo-acid
METHIONINE " C/S\/\(COO () MTRkinase
I “ i (YANG) s
Methylthioribose CYCLE L-Methionine € Transaminase
5; C@ AN @ Spontaneous reaction
} y PP, +P,
o) I Abbreviations
Adenine HO 1y | r,\ H )\ > & ATP  Adeninnucleotidtriphosphate
/j\\ /|\ > r AN ADP  Adeninnucleotiddiphosphate
H,N N \/ ( Lo ACC 1-Aminocyclopropane-carboxylate
0 ! HCN  Hydrocyanide acid
H‘ -’ MTA  5-Methylthioadenosin
OH OH - MTR  5'-Methylthioribose
5'-Methyithioadenosine S-Adenosyl-L-methionine PP, Diphosphate (Pyrophosphate)
P, Phosphate
o SAM  S-Adenosyl-L-methionine
i J\/COO' O o i © Sources
ol | B HC=CH
b 3 HCTT i
* Buchanan BB, Gruissem W, Jones RL (2000).
N-Malonyl-ACC 1-Amino Ethylene Biochemistry and Molecular Biology of Plants.
Malonyl-  cyciopropane- %0, Am Soc Plant Phys (Rockville).
CoenzymeA carboxylate .
Wang K C-L, Li H, Ecker JR (2002). Ethylene
Coenzyme A-SH €O, +HCN+H,0 Biosynthesis and Signalling Networks.
08 | Plant Cell (Supplement) $131-5151.
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Composition Watg;;/?gp;;;;;)a N Thickness (|
PLA 175+ 2 40 + 3
PLA/4 wt% PEC 292 +1 41 + 2
PLA/4 wt% PEO/1 189 £ 2 383
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. Oxygen Transmi :
Compositio R);%e (cClday) Thickness (J
PLA 318+ 2 43+ 2
PLA/4 wt% PEC 525+ 2 393
PLA/4 wt% PEO/1 v 201 £1 41 +2

Tutuk Djoko KuSwomnde BIN[E | NI AT KNENKGnN J |

KNI [ n lPBlyiide k) N o2l ik KIpoyaihersuoapGRES)H TIN J
6 3 aeKE KCI]\CE@ kmmm\le | mKLI\hEEI @l ras@ueamw rEN EN

~ ~ -~ A = ~n

~

EnEeqlKNEI OéINhKOOOKNoeKELKeN



2(

I I Eé& N oDl R ER@8oN®BI méa oH L J TPH/TPRBE N K (
zeolite XG Bl BFESIiteA® L h EENGK@GM'ICB(DMNG BT EQEI
E N KOKkRBRIFPEFNNDY n 1 7 N$ Oj KENKI Nenj 11
(InterfagialdX NT I N NEF T nijNeGiné6l cek T qQOk N1 |
TNEGARI NNO] RTTTY NI &I EéTNhKOl Knl
6 hj GA &ledKIoqEd k n EOT T 6| huh Ok NéTl Nh
O Knél EEONGj nNI KOOI Knl 8F EGR6 I oek T
i NNT & EEONGYT T 1 DRT gNT &l Eeéel NI OT ET
|PERoI®XOL h EEI 6T RT I nNIJAENKGNJ | nN
Gn TginiRg GEsolite XD O EIEPESONRAT n E OO0, ®RIO3 T n N
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6J 0k En k & AR k& 0@ NEDy h LCgirdT BOe MR 1011 N 1 K
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Single gas permeance ( Selectivity
Co | ChH | G N CQ@CH QN
PI/PES 1 6.54| 0.19% 1.12| 0.185 33.59 6.05
4A 5.02| 0.109 0.834 0.1124 46.05 7.45
5A 5.97| 0.147 1.023 0.151 40.67 6.75
13X | 15.04 0.39¢ 3.12| 0.501 38.69 6.15

Membral

Dounia Bend@holN® BHINGE | N| k & | E GRE6H ] okl C
61 |oakA1dQ] Kn Eh 61 jBiakehdkCmpréssios Gipokhg n R 1
& NSEMDLRANEE KO i B €E06 § 1 B3 i1 ¢HT FasdNLRRENKERN@GR
I ER@ETmm® Ok NOO , 0J.j O/ON'ThéE el ol JT LRnIONK
| KRS BFA &k U 6'GR 16 ®laek Dliold e é MBE BN IREL nx n
61 NrJoLel T NEENKOI KnéelE6JOKENnKEC



© Toetd () EAN 1) BDM®[I Geik ¢

2,25E-011
2,00E-011
=
o
4 i
£ 1.75E-011 1\]
E)
1,50E-011 -| J
1,25E-011 : : ; ;
0 2 a 6 8

Zeolites Content (%)

K@ @®BhD] k& EGnSl ekl @vmll el NI L

Composites PLA-Zs

45

40

35

OTR (Cm*m*/day)

25

K@p®@H h

e |

T T T T T T T
o 2 4 6 8 10 12
Zeolites content (%)

Bi k8 EGn6 ek 1 qlOAR) el NJ L D
E 1J hu PO e q5RaRtH (23D O



ERILA . Sadd@eyaz KayranNYe BHNTEEN KNh Oh G T etk
6 cexk LTAGNA®NAQKIED | knr ] 1T cel F INAAS1 OI
LAESOEKNNI gq&nRT 6h] EGOI NT ek 6hKJI
ENKOK E 6298 & lir BLIVIEGTrhIH vl EQKaD)J N/O

200

720
640 [

560 -

Intensily (au.)

L i S S R W e
15 24 33 42 51 60 69 78 87 96 105
20 ()

K @p @ BXaay diffractogiaiNng &) LOAKN geoldesd 4 [

OKNLNINKTLAEGOGET ENKO | knrj 1T O] k

~

ENKéxééjxﬁrjlmrrrTEnumlrrlTiETr
& Niffractog@nisk n NT A ROk NO] Kj nT hel ] KAL.
0):BINKALJIN el INNOIENM® ETEh BhEANERERD

Il ArLnho gr]l Enl

El KO | I ASEDC hEQ O GugaEofisii @ ODEF NOE
gnadlibelnlLOoGoLn] el NIJOKR] [mmmamm@
TEM | LEACzeolitel igradiiffracté@ramE | ki’ Eedlite]JEnQJ i1 E N

~

6] kiArjl OJ] KE6EKELKONE|] KNEGNHG6 | oek 1



MR k2

K Gp @ EMI E G l6A (BOIIIO@ 1 4 [

K @p @ RFEND ILiIAQeol¥es 4 [

I KNI'i nNEENKOKkEG| kniirjTl cell 17
N] JE 6eKELKONEGNH G ek T QOc

o)
] AJE@KNIBO @I Neel T 61 OT L6Gh] JJ



2,

6Gonhn] JOT nEr ©él NIT T NOT nITITABLEN O
OkES| kiArjTheljoll Tk NGOLHEE OKKH |
0,5
T NKOBEEN KibrGth Gn 7 Ok Nél NJT T NOT f36le I EL
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, Adsorptionn On compac
Adsorben  a@® ( e (mmory zeolite
9™ | (10 bar, 293 (mmotiy
(60 bar, 293
Na A 24.553 2.29 0.550 2.21
NaLiA| 24.110 2.21 0.513 -
Li A 24.044| 212 0.500 2.07
KA 24.602 2.32 0.574 2.44
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PLA/PEO/Z| 89.10 9.90 1
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PLA/PEO/Z| 85.50 9.50 5
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NKINETWELOAALNT T ENKj LI OPNGPEG I [ i |
NKOT NIJGndSl ekl il nr | KAT ] KnEhOI ] k
§0r I ] PLA| PEO) zeolit¢ LIN® KN©
’ W9 | (W89 | (W9 | (WZ) | (WibZ)
PLA/PEOVZ.25 89.1( 9.90 1.25 -
PLA/PEO/Z.5| 89.1( 9.90 2.50 -
PLA/PECYZ.75 89.1( 9.90 3.75 -

PLA/PER/Z?25 89.1( 9.90 - 1.25

PLA/PER/ZS | 89.1( 9.90 - 2.50

S e

PLA/PER/Z 75/ 89.1¢ 9.90 . 3.75
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PEO insertion in PLA
molecular chains
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T Te H Tc To1 | Tm2 | A X
Samples| ¢ ¢ Y m m
P81 )| (o) (J/g) | (C)| (°C)| (°C)| (Yg)| (%)
Neat PLA 54.1f - - /. 17146.0 152.0 32.97 0.63
PLA/1PEO 43.5] 7 2 ,140.1 150.4 34.78 4.78
PLA/2PEO 43.1% 7 2 ,140.1 150.3 34.84 2.91
PLA/3PEO 43.8¢ 7 3 ,140.1 150.5 34.1¢ 1.79
PLA/APEQO 43.66 - - 74 /140.8 150.7 25.44 1.54
PLA/1IPEO| 35.71 79.68 5.22 6 . ,136.5 149.3 34.24 12.6]
PLA/2PEO| 34.11 79.67 4.86 6. ,136.8 149.5 33.94 11.1¢§
PLA/3PEO| 34.6(  79.68 503 | 6. ,136.5 149.5 33.9] 10.6f
PLA/4APEO| 35.6( 79.67 4.38 6 0, 136.6 149.3 33.0] 9.89
PLA/1PEO| - 23.13,82 2.45, 27 - 136.1 148.7 37.59 47.2°¢
PLA/2PEO 21.80, 84| 2.88, 28. 135.6 148.4 37.3% 46.9¢
PLA/3PEO 21.61, 82 2.50, 25. 136.8 149.2 33.8( 42.4¢
PLA/4PEO 23.60, 80 1.92, 22. 138.5 151.0 32.2] 40.4¢
1PEO 45.26 134.07 63.27 - 137.4
2PEO 44 .61 131.28 63.44 135.5
3PEO 42.02 123.25 63.4( 127.3
4PEO 38.04 122.91 62.74 127.0
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Thermal Gravimetric Analysis (TGA)
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Tonset le TdZ Tendset
Samples | ey | ) | (C) | (C)
Neat PLA| 347.84 36529 - 377.28
PLA/IPEO| 342.86 363.14
PLA/2PEO | 343.77 364.13
PLA/3PEO | 342.81 36328 00| ~42022
PLA/4APEO| 340.85 361.82
PLA/IPEO 1. 337.03 360.54 404.36 420.75
PLA/2PEO | 338.37 360.97 406.17 421.16
PLA/3PEO | 338.93 362.15 40520 421.59
PLA/4APEO 1 333.38 358.94 406.11 419.76
PLA/IPEO | 331.66 359.14 408.91 422.48
PLA/2PEO 1 329.65 357.90 408.66 421.82
PLA/3PEO | 326.42 355.80 409.17] 422.34
PLA/APEO | 326.78 355.92 409.31 422.03
1PEO | 164 - 2 3] 201
2PEO | 16 3] - 2.2 20.
3PE0 | 162 - 2.3 20.
4PEO | 163 - 2. 2| 20/
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