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The biodegradability of vinyl acetate acrylate resin'and corn starch blend was studied by determination of the
reduced sugars produced after enzymatic hydrolysis. The starch hydrolysis reaction by a-amylase was achieved
within 5 minutes. Optimal ranges of temperature and pH for the starch hydrolysis by a-amylase were around 80 °C
and 6.5-7.2, respectively.

The biodegradability of the starch-filled acrylate films increased as the content of starch increased. The
biodegradation of starch in the starch-filled acrylate film by a-amylase was about 48.6% of that of pure starch.
This value of biodegradable starch-filled acrylate film gave a good result with enzymatic shortcut test. The
surface morphologies of the starch-filled acrylate film after enzymatic hydrolysis were investigated by scanning
electron microscopy (SEM).

Key Words : Biodegradation, a-amylase, Enzyme, Starch, Acrylate film
1.4 &

neA AR T 243 AEel Hely  HalE Be 277V °1T°Wﬂ slott
ERARS PERE T 4 LRAT dAR VE ¥4 1

N
o
Jpy
i
o
é
>~
L’l,
{u
o
o A
_—‘?‘-_-.
o
IT.QL'
oX
3
At
)

AmLﬁg

oy Aztgst A o A = Ak
AbgEa glow, Hesta A2 e Jae Agsts A AUl viste] artelrR A AEsA 31
Z23 AR ) X9 2 Age gy A A9 &3 uff ojee dAer mepx
e AE F A7 | A Eqste 4 HlaH EPA dFeR de £ gle WAIEA
A R Eaztgol oa 44 Balrh 9x gAY £ ARl Hojuhn sbA £ ARY A 22
NeE7} )9 maly] fEe] BAARAE ofy] WA AR A9 FAF ol ¢y nkA
N7)3 g o] Mg £ EAso] Ba 470 mE A
ol#l3t AL ALAE sty Y5t ey M HE BT EYAQ] A ARYHE
1

aRER9 Aue] SEvaE v FEae] AMAZFe He =07 #ste] aEZE FFHste AT

2 g 2293 glov, §4 npae F4 ¥ol AWHIL o dEe drkakosn WY

Zoll ester TZ, acetyl %, amide TZ 2 ortho- dEE deve @8 £ i dtad A4

ester 7 5& bW ARSI} sbse Aoz of  AEAEA oY sl nEA Bdzd ogd £

HA QoY 23] o5 2 Fol ester 28 2 AP

Griffin? P e E2o|QAPE)] A%E e
% z

8

E

Corresponding Author : Min-Gyu Lee, Division of Applied o] AEo] 6~20% AL g9 APES Az
glgger%cgal Ig)r;%l;eermg, Pukyong National University, Busan o, Roper% Koch®-& 2B 3hako] 29 w|whol
Phone : +82-51-620-1468 AA g SeeAdES polyolefindl =14 40 &
E-mail : mglee@pknu.ac kr A8 d928 A8 F Jua pastm Yok AR

827



k1

rlo

o X

ox & nd
e

flo
iy
-+

&

A 0§ 7
@ BAel Axu
AR FHT 9
BpH a7zE
SR ERECERED

L

R e A S
A olE AR F AL
o} oz o|E FgHA
Dennerbrg £ H %3}
FHAE Azt LN
F ki @ Bavk gley #H3,
o] YA Tol %ol AHE-HE vinyl acetate mon-
omer(VAM)E 52 ¢ oladHolE A A
Bajo] B8 A7E Holx g=r

wela] 2 AFoaE VAME 982 e ot
dHolE FHAE FA3L ol F ARy ZUI3}

A5e AEd

i}
=

2

3=
=

Atk obgel B el HHZAL 27 el
WA, 5, pH, Bd FEE 47 ¥EAA 2
Exe AHug

2. Ag ° AF P

21 ckadeole 84 ¥4

B AgAN AHEE otaddolE FPAE A
4 s AHgstaTh A&, BHdZ,
waws), A FHE | L ATFEGLI

VAMSE Wet &g EFete 60ToA AA A
azobisisobutyronitrile(AIBN)-S ¥ 11 3A]7FEQF db

SAA FA T

22. AR A WS

HAATEA B2 ARL &4 ARL ALE-3)
Ao BIAEE ZAHSZ Adt AMEE Fae
Bacillus2% 8 F%£%¥ a-amylaseZ Sigma(A6380)
oA FUstA AE AFE-3tETH

HE AAe] G488 S YR ¢85ty

828

Tl S I I BT

AEE A FF 8o LA HEEN 1 mL
Z A ¥ P ©o} shaking water bathol] 587F &
7 258 9 F p-amylase A2 EA 1 mLE §
A3t AAHATLEUA WHSA T e & B E
¢l YIS Ay 9o 35-dinitrosalicylic

acid(DNS) AoF” 2 mLg #H7tsted g298e %
AA713 spectrophoto-meter(HANSON Technology
Co. OPRON-3000)°l ¢]3} 575 nmol X §3=E =
st #4473 TEE £33

23 A& 3 otadYolE HE

T ofadHolE
o A& s 2475 10, 20 2 30 wtxr) H
w3t AEFH oladHcE EL AR
HE9 F715 05 cmx05 emx04 mmE AE21
o|% 10 mg AMA H 01 M 9584 1 mL7t &
oflE= Alg el Ya(old AL FEE Fitsid
Zvzk 05, 1, 2, 3, 4 mg/mLelt}) S0TC=E ZHE
shaking water batho] @211 £H9 227} 80T
of 23S o) §48N 1 mLE Addd FYsto
AT dHgAIZ] S DNS Whges @949 &

(Scanning electron micrograph, Hitachi,
S-2700)& AHg-sted Al S #H3lF
3. A% 9 3%

Fig. 12 £ 7oA #A4¢ oladeclE 5
A FT-IR 21 vehd Aotk agolA e
upel Zho] 1000~1050 cm 'olA UEUE o}ady
EAF A CH=CH7I9} 1732 cm oAl deh}i=
C=0719 EAETUY HAHLREY olmdoE
FEAE AFTAHLE FAHASE 9 & + 3
Atk

Fig. 2& 2%d u}

N

& 43 A d o} d

¢

Wavenumber

Fig. 1. FT-IR spectra of acrylate copolymer.



A 4 olZEdoE ¥
°olE HE oW EAS FEY ZFAE 4
gl Aoz AL 2 mg/mL—‘ﬂ AE 100 unit
/mLe a-amylaseZ pH 7.0¢) ZAstolA 9A &
52 $x9 shaking water bathol X 1587 w3
AN, Ao A BREo] e %7} 1 we
Fho] o) Wi PN AHHE YT
FoE EEgley of 8T HIZM 71E 5&
B3ee Bk ol AEL 60T o3ty ¥ &
ZoAe B ZF 54 gol wgo] & g &
o L7} o] By mopdd wElMe 755'01 z
sgo] mel Gao 9§ HEY stEakg ol
E25 A 80T oY WF =2 %_‘T—.Oﬂf‘i—‘é k<l

of ofs) Ealsol Aidte AR AR
ABHIE FHA ZF 94
ZAAA L£x29 93
Hpe} o] &4 A
Eizrt "ojAAy

3 &

o

o

e o

-

c

ol M1 tob wx
NN

Ol o (i
IS

Q

o & (T fr -y
n=

et Aoz ”ﬁt":e
¥ % 100 unit/mL, pH 7.0, €% 80CA +
E} oA BE nkel Zo] a-amylasecl
Kol sieEs o %° ok 5 min oMZ wh
HAoh AEEA ofzdeolE 2 A%
}M S /\]Z}E ‘ﬂ/\] A5 -4 A Ao
& Yehiy 5

é rSL‘ —°£ P> i so

to do 1o {m 10 o2 foi |1 o

Pure starch

—o—
---G -~ Starch-filled acrylate film

006 -

0.05

0.04 -

0.03

0.02

Reduced sugar concentration (%)

001

20 40 60

Temperature(C)

80 100

Fig. 2. Effect of temperature on the biodegradation of
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Fig. 3. Biodegradation profile of corn starch and starch-
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