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Abstract : Two starch graft poly(methyl acrylate)s with different starch content and composition, the
amylose content, were obtained by free radical copolymerization. Starch content in graft copolymer
was determined by both side-chain separation and thermogravimetric analysis(TGA) methods. TGA
method gave somewhat smaller values than side-chain separation method. However, TGA method was
a faster and more convenient means for determining the level of starch in graft copolymer than side-
chain separation. TGA data showed that starch content in graft copolymer after enzyme test for 10
days was reduced to about 70 percents of original starch in graft copolymer. When copolynier films
were stored under the circumstances of high relative humidity, tensile properties were reduced,
which was due to the plasticizing action of water molecules in film. Crystallinities of copolymer films
were also gradually disappeared. Water molecules swelled amorphous region and then destructed re-
latively unstable crystalline region in copolymer films. Tensile properties of S-g-PMA films were de-
pendant on starch content and starch composition(the ratio of amylose vs. amylopectin). Graft copoly-
mer with higher content of flexible, rubbery PMA and soft, linear amylose, showed lower tensile stre-

ngth and higher elongation at break point.
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Fig. 1. Typical thermogravimetric analysis(TGA) cur-
ves of starch, poly(methyl acrylate) and starch-g-poly
(methyl acrylate).
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Table 1. Starch Content(%) in S-g-PMA Films by
Side-Chain Separation and TGA Method

Test methods Side-chain
separation
~ method

TGA method after
Copolymers enzyme test
(Amylosc

content) original  original 3 days 7days 10 days

Copolymers with

high amylose

corn starch

(Amvylose content

=50%) 62.7 530 485 430 374

Copolymers with

amylose starch

(Amylose content

=70%) 573 481 429 383 325
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Fig. 2. Changes of X-ray diffraction pattern of high
amylose corn starch (50% -amylose content) film at
various relative humidities : (a) dried, (b) 25% RH,
(c) 50% RH, (d) 100% RH.
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Fig. 3. Changes of X-ray diffraction pattern of amylose
starch (70% -amylose content) film at various relative
humidities . (a) dried, (b) 256% RH, (¢) 50% RH,
(d) 100% RH.
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Fig. 4. Changes of X-ray diffraction pattern of high
amylose corn starch(50 % -amylose content) film and
its graft copolymer film at various relative humidi-
ties  (a) dried starch film, (b) dried copolymer film,
(¢) copolymer film stored at 25% RH, (c) copolymer
film stored at 50% RH,-(d) copolymer film stored at
100% RH.
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Fig. 5. Changes of X-ray diffraction pattern of amylose
starch(70%-amylose content) film and its graft co-
polymer film at various relative humidities : (a) dried
starch film, (b) dried copolymer film, (¢) copolymer
film stored at 25% RH, (¢) copolymer film stored at
50% RH, (d) copolymer film stored at 100% RH.
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Fig. 6. Changes of ultimate tensile strengths(line)
and Young's moduli(dotted line) of S-g-PMA films
with different amylose content at various relative hu-
midity ; (A) high amylose starch(amylose content=
50%), (@) amylose starch(amylose content=70%),
(@) high amylose starch, (X) amylose starch.
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Fig. 7. Changes of elongation at break point of S-g-
PMA films with different amylose content at various
relative humidity ; (&) high amylose starch(amylose
content=50%), (@) amylose starch(amylose con-
tent=70%).
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