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Abstract

Algin and chitosan are known as biodegradable natural polymers. PVA is useful for the production
of water—soluble packaging, paper, textile sizes. PVA/Algin and PVA/chitosan films were prepared
by solution blends method in the weight ratio of chitosan, algin for the purpose of useful biodegradable
films. Thermal and mechanical properties of blend films such as DSC, impact strength, tensile strength
and morphology by SEM were determined. As a result, The ratio of 10.0wt% PVA/chitosan films
were similar to PVA at thermal and mechanical properties. PVA/Algin films were found that phase
separation was occured as more than 25wt% increasing the blend ratio of algin. PVA/Algin films
were observed to be less partially compatibility than 10wt% increasing the blend ratio of algin by
DSC, mechanical properties and SEM. Blend films were completely degraded pH 4.0 better than 7.0,
10.0 in the buffer solution. Also, they were rapidly degraded in the enzyme(B-glucosidase) solution

better than pH solution by enzymolysis.

Key words: algin, chitosan, blend film, miscibility, pH & enzyme degradation

PO
ARE e YY AAAY ez YE 2 FE4E
Faohe] AAALEE o Boko] b Aol 87,
AT o A2 AL FRAo] F4E
Sk o H ¢ A9 AF-22 Tl o] 2517
23y AE gumTF, 71€d 431 2 AHd aEAe

o] g-o] &3 ¢Jt}. 71¥l& deacetylationd}e] N-acetyl
71% o}vl 7] 2 A &E 71 -F- 2 A 7 7] BAbe | TH(1,2).
olel¥k 7| ¥ls} ) EAbe] 4= 5 Aw B Zlel= A
oA Al Z 2R d 5o FAEAS F5ites S
A Aol FEE 9ot AL S2o Do gl HE

o8, 54 2 9|AEY G4, 374, FF4A 52 u}ook
gk Hololl A o] &5 7 glrh o] &Role] g a2 A E

*To whom all correspondence should be addressed

o A AL ZAA 9} AR L) £ 52 A AHEH

I 9] microcrystalline cellulose®.t} 7152 .2 &
M ozsicky el glrh 28] 7 chitinased] 71#
A2l o] EALE, Al2kabd ol A A ] A A,
-84 9} “%H?« & 7M7) A7) 2A AR

S glom, 5 A4 $475He] & Fokrt 4F
FApofoleh. A% Fof Aol £FE BAZH
AT H B BE/E AFAAST kR st

%NP

o} 2w 2L WHEA A S 9l o B 7 vpehka]sie) 7] B4
22 A2 IEL ALNIN G ALFFHEE Y
ﬂwq:ﬂh+4ﬂﬂﬂ%-esﬂ%ﬂ@%7mw
A2 (brittleness, 474 % 5)& &5k £ale] A
TEAele] B e gk A7 A EH T gt
(4). =3 4712 alginic acid®] Na, Ca, Mg 2] &3

3iis

o mlo N

“



418 219

= (alginates)o| ™, v]] c}A| v} 5o 2z Az
of A= hFHZ 20~30%S 2] 3}-!— 3o
D mannuronic acid’} f-1 424 o2 AEF 0 A9 7

ZF ZE U4l Fo]2o dal A& et 7}
31’27]«] ol Aol et AAH L gl A
) Fx(5)°19 Ca”', Mg” 53 & 27} ool &5
733t A3 & ehdlo] o] Bo) - 8- F oA 7}
oA e AL A2 AE g, ARt 94
T Rokoll M F4, Y, 3 59 75 E e
AREE 2 gle}.

T, A ge] 7z HokollA AMEH T e FATE
A5 WA, F94, WGER 59 578 B4 S
A3 gl o b2 A Zell vl sked AAlAde] glojA] 1
AAFL AEA 02 Zotsz ok a8y AR

A5 A F 9714 Bok e vl A E Sl 93]
EH A 3wk A o] 7] wiiol| o] of utE &7 F
A7t Alzbsie, o]2’t £4]9) Ay Y sl &4
A ALl g doNEe] @abeicl ARA T
ko] Az} o]zl dd H7t 71ELe W FLE E
A2 QA 2EAL) 2wyl S 7, 2
2 kg o] Yol td 7ot Wi E oo} B} 1
B g Hhhg e gla dubg o 2 Aol o
HH(6), EoF miadel] o3 wh(7), F9 4ol 23w
H(8), B A Eoll 2 wWl(9) So] g} 3, T EA} 4
Frlee dedZ A2 nEAA ] sfute] &7
I 9lov} Bimel tigh A 2 S3hA 9] e 3 A
o 23l 7|E mEAET] B - F3A] S o)

T B ey|eH o] 5o Aol HalH QA7) go)
A= 7 9 h(10-12).

2 AT = A, HEAA TA Fol o]l g8 =

82141 polyvinyl alcohol(e]) 3} PVA)el| Z-8-v 3}
N F-A Egu gl el A i 4 715

e A rbsle] Bl e " E L A28l oo BiE 1A
A, 43 4AL =33 AH4-A (compatibility)g <3
TEhd o, pHHslel &40 9% PVA/algin, PVA/
chitosan S =P 29 2siA AL Fr}ste] Bef)

o

F& Ax317] #13ke] PVAT Junsel
*]‘(Tzﬁ'i 500, d-&)A & AHgEHdz, d71= 7R
ARZ SigmaAl AlEFS AHEstg e B3] 71 EARS
crab shells2 %€ A %3 practical gradeE AH23}4)
o}, F4v) 2 4+ MilliporeAt2) Milli-Q reagent water

-o1%Y - 24

systems AR&-3}o] Aelgl 33} ZFFE ARy )
Fel= &4 4 pH 40, 7.0, 100 &34 A =2 98
o] J4ke}ste] oA EAY, KH PO, KoHPO,, NaOHE A}
23tgior 449 ARE ¢t E42E Sigma
AL B-glucosidase® AF4-3tg] ov] o] 4= AR
Aol A AAFAAE e B2 Al 27 pH 40 S54
o]l B-glucosidase 0.04g-S &3 A1 A & 48N (5unit/
mg)S Az F A3

Tl EH=LE A 2A 32 F/7EE ZE 9 (co-
solvent) & o] 8-3}e] Age] Lo A F3le] A}L-3}
Ath &, PVA©] &7l 3 7| B4} F-A| 3] &of of
£ A7 EAeEg g4t e nlelAd ge &
TUEA SAETE 71 A 27| & o] 43l0] IR
A7k ok anksisinh 2wy 7| 842 FRFA =
Sl de] e dorpg BalegdEe F4vz
A 1.0wt%e] oA EAl 495 o] £3lgd T} w3 7]
EFAARE 93] $18te] dA]A 2 2 Bransonl200
2537 E o]-4-3be] 20kHz2| 2832 sonicationA]
Zirh. o]} o] A& Aol oS NEY Gl
A FolZ H3lg F 40°CollA] Azt FAE
] go) o} 2 BAd =P ES Az5ch v PVA
ol &t Fz1e] F-AEgn]&o] BwtE dod Az
g Bl =g o] SbH o2 Ay A4S e
G702 7| B4 E3HH] 8-S 20wt%7hR] 2k FEHA A
A A 8}od o}

21% ME 53

i

e

A= 5o 24 AAdg Rdslr) gt 42
9] Al 53-8 10.0mg % 3 ']'°4 é:’-: ]v?ﬂ-"ﬂ/ﬂ %—3——’—‘?
% & 30°C/min® i, 3
sl 2 gH7RE *&7;‘_1’3]-7] 9} sled gold coating
(IB-5, Eiko Co, Japan)3}ted SEM(P-75, R]. Lee Group,
USA)XE o] 83l ghatsie] on 7| A1H A& #as)
7] H3te] A, Al BAA7] 2 I=-F- A (KS, M3503)
ol 23k Al H-& A=H13)3t L FA5A 71 71(PG-02, Te-
clock, Japan)& Al-8-3}e] 1251 15g2] A shalel Al A
Hel FAE 921l @} 10°mme] 2 5714] 53] 23]
St o F A4ghs #Asdd) O A EE &4
7]1(Instron 4301, England)& o] &8}o] A|H 5332
o] 54 % & 500mm/min, load cell 50kg®] 3}& 2 2 t}
o} (D= (2)4) ol o 3te] Alabstd x, 2Hke] A1 10
ME &4zt At st

i
e,

T
o



F1EA NG AR S o] 4% EW=IEo] Az 3l 419

Tensile strength(kg/cm®)=
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(cm) X width of specimen(cm)) (1)
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Fig. 1. DSC thermogram of PVA, algin, chitosan, PVA/
chitosan films and PVA/algin films.
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Fig. 2. SEM photographs to outer surface of PVA film[A]( X 2000), PV A/algin(80/20wt%) film[B1( X 2000) and PVA/

algin(70/30wt%) film[C](x2000).
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Fig. 3. Effects of composition on the ultimate tensile
strength of blend films.
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Fig. 4. Effects of composition on the ultimate elogation
at break of blend films.
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Fig. 5. Effects of pH degradation to blend films after
4hr at various pH by TOC method.
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Fig. 6. Effects of enzyme degradation to blend films
after 4hr at pH 4.0 by TOC method.
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Fig. 7. SEM photographs to degradational behavior of
blend films[A](X3000) outer surface before de—
gradation, [B}( X 2000) after degradation at pH
4.0 buffer solution.
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