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In present work, a mixture of glycerol and derivatives of pentaerythritol (PTT0) 
- -diglycerol(AADG0) are used as a plasticizer for preparing a thermoplastic starch 

(TPS). A plasticizer containing both hydroxyl groups and long aliphatic chain was synthesized 
by esterification reaction between pentaerythrito - -diglycerol with palmitoyl chloride in 
different mole ratios, i.e. 1:1 mol (PTT1 or AADG1) and 1:2 mol (PTT2 or AADG2).  The 
esterification reaction was investigated by using Fourier Transform Infrared (FTIR)  and C

13

Nuclear Magnetic Resonance (C
13

NMR) spectroscopy.  The starch and a mixed plasticizer 
were blended in an internal mixer.  The mechanical properties and retrogradation behavior of 
thermoplastic starch were studied by dynamic mechanical analyzer, tensile testing machine, 
impact testing machine, and X-ray diffractometer (XRD).  The factors of the improvement of 
tensile strength and Young’s modulus are hydrogen bonding between plasticizer and starch 
molecule and antiplasticization effect. Using PTT0/AADG0 20% of mixed plasticizer shows 
the highest Young’s modulus and tensile strength. However using in the higher content tends
to phase separation occur. TPS using higher content of PTT0 and AADG0 derivatives in a 
mixed plasticizer showed lower moisture adsorption due to a long aliphatic chain 
(hydrophobic part) of PTT0 and AADG0 derivatives that also can prevent starch molecule to 
form hydrogen bond and recrystalline again (retrogradation).
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