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Manihot esculenta (Me)

AMYLOPECTIN

Physico-chemical analysis is a good approach to understand the filmogenic
characteristics of composite film. Manihot esculenta (Me) is composed of two
structurally different polysaccharides; amylose and amylopectin. It has excellent
renewability, availability, clarity and cost-effectiveness.

Focus Problem

» Me-based composite films (MeCFs) are brittle during long term storage

» Despite that various studies were done to improve the limitations of Manihot
esculenta-based composite films (MeCFs), no reports were conducted on the
correlation between its functional groups and mechanical properties.

Application

Results and Discussion
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Figure 2. Fingerprint region of Manihot esculenta-based composite films.

Figure 1. The mid-infrared spectra of Manihot esculenta-based
composite films (MeCFs).

Mechanical Properties

» RC-MeCFs exhibited fingerprint regions from 400-

1200cm™1;
» CG-MeCFs showed high absorption peaks
compared to raw films RC-MeCFs Tensile Strength 37.8393
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» MeCFs exhibited high elongation at break than
the reported raw Manihot esculenta film.

» Spacer S1 solves the problem of brittleness of
MeCFs by iIncreasing the mobility and
flexibility of molecules.

Figure 3. The Tensile strength, elongation at break and young
modulus of MeCFs.

Correlation Analysis
The Pearson correlation r expressed below is the most 1.2-
frequent way to use in comparing numerical variables x =
& y; wherein it assigns a number between 1 and -1, where gl 0.
0 is no correlation, 1 is entire positive correlation, and &
-1 is total negative correlation. @
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Figure 4. The correlation value of tensile strength and ratio of C-H
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Figure 5. The correlation value of elongation at break and ratio of
C-H and C-C of MeCFs.

Figure 6. The correlation value of Young modulus and ratio of
O-H and water uptake of MeCFs.
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» The aspect ratio of absorption peaks C-H, H,0 and C-O showed a high positive correlation of 0.99 indicating
a good relationship between tensile and elongation at break as shown in Figure 4 and 5.
» The Increase of elongation at break of Manihot esculenta-based composite films are attributed to the low

mobility of C-H/C-C bond molecules where spacer S1 can occupy.
» The slight increase of tensile strength and Young modulus is accounted to high mobility of O-H and H,0

molecules in MeCFs.

Conclusion

» Manihot-esculenta-based composite films were SUCCESSFULLY prepared.
» Results showed HIGHLY POSITIVE CORRELATION between C-H/ H,0 , C-H/C-C, O-H/ H,0 and

tensile strength, elongation at break, and Young modulus, respectively.
» The ratio of absorption peaks C-H/ H,0 , C-H/C-C, O-H/ H,0 , suggest that spacer S1 molecule serve

as BOOSTER In improving the tensile strength, elongation at break, and Young modulus.




