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FRIESCER R  Firstly, the rapid recrystallization of single

helical structures of amylose occurs after processing. Secondly, a
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slower development of the crystallization of amylopectine occurs
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TRIESCER @ T The development of a plasticized starch requires the addition of high (25—30 wt.%)

plasticizer content. Water remains the best natural plasticizer, but starch being very hydrophilic,

its moisture content strongly depends on the storage conditions, Schmitt Z(2015) (7] |, &z TA

clear increase in percentage elongation of films with increasing water and/or polyol contents was
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observed. These results should be attributed to the plasticization of the hygroscopic polymer
matrix by water in agreement with previous publications (Lawton and Fanta, 1994 (8 ] ;
Lawton,1996 (9] ; Hoseney, 1994 [ 10 J ; Christensen et al., 1982 (11 J ; Bader and Gortiz,
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affect the transformation of gran- ular starch into a homogenous thermoplastic phase (Hulleman,

Janssen, & Feil, 1998 [ 14 ] ) but also the glass transition temperature (Tg) of the

final material (Shi et al., 2007) (15 ;| K " Observed discrepancies between the empirical
(group contribution theory) and experimental values might be explained by the following:
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" Dynamical mechanical analysis (DMA) yields a decrease of the peak intensity ' of loss factor
with aging time, H. Schmitt, A. Guidez, K. Prashanthax, J. Soulestin, M.F. Lacrampe,
P.Krawczak(2015). (19

" During storage, water/polyols plasticized starch can undergo recrystallization phenomena,
named retrogradation. The retrogra- dation is a practical issue because it affects the quality and
self life of final products (Delville, Joly, Dole, & Bliard, 2003; Tako, Tamaki, & Konishi, 2008)

(20] |

" For instance, it can lead to opacity and hardening of the material and eventually decreases the

elongation, at break (Smits, Ruhnau, & Vliegenthart, 1998; Yu, Prashantha, Soulestin, Lacrampe, &

Krawczak, 2013) (21 ] |
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" . The retrogradation is mainly due to internal stresses in the material caused by the difference in

the rearrangement rate of starch molecules, H. Schmitt, A. Guidez, K. (22 ] |
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(1) AT ERE BN IIERE 2R (7] T

FRIESCER © T Plasticization process transforms the semi-crystalline gran- ules into a homogeneous,

rather amorphous material by the destruction of hydrogen bonds between the starch molecules, and

synchronously the formation of hydrogen bonds between plasticizer and starch molecules (Pang et al.,

2007). (247 ; K "With increasing plasticizer(water, polyols) content there was a progressive

decrease of TB of the blends. The plasticized blends also showed increased percentage elongation,

whereas their flexural modulus and tensile strength exhibited a substantial drop, Ioannis Z£(1997).

(257

o BT > IREERTA B R LA IR S A R 2 L0 T e S AT -
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(2) WCEELBIRIRTT MR E F H EEES = H >R

FRIESCER © T In general, sorbitol, despite its greater molecular weight, exhibited a more pronounced
plasticizing effect (greater T, depression) [ 26 ) than glycerol on the polymer matrix. This 1s in
agreement with other findings on starch-based polymer blends (Arvanitoyannis et al., 1996; Psomiadou et
al., 1996). (271 | Kk "Higher plasticization levels with polyols or polyol-water were shown to have a
very pronounced effect both on percentage elongation and tensile strength of films. In fact,tensile
strength decreased proportionally to the plasticizer content, whereas the percentage elongation showed a
substantial increase in agreement with previous studies(Lawton, 1996 [ 28 1 ; Arvanitoyannis et al., 1996

(297 ; Psomiadou et al., 1996). (30 ) ; K " The decrease in tensile strength at high plasticizer
levels could be attributed to the plasticizer absorption, due to which the blend 1s above the glass

transition at the ambient testing temperature (21~23°C) (31 ) | At B SE b 2> fkE FefE -
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Hinclude "HX711.h"//HX711 458 T
constint DT _PIN =6;

constint SCK PIN = 5;

ronst int sample_weigh® = 50);
IEEYSEEER(AR)

HX711 scale; /)%= #Fscale BHX71 1475
float scale_tactor;

//ADC RAW B EEREEYLLAE(ERST)

float lcad - 0;

JRE: T

void setup() {
Serial.begin(9600);
scale.begin(DT_PIN, SCK_PIN});
scale.set_scale();
/1 BESRRIIE LU L )
scale.tare]); //BEE
Serial.printni"DATA,Nuthing on
it.(after 5 seconds.)");
for (int i=0;i<5;i++}{
delay(1000);
Serial.print("."); }
Serial.printn();

\

Serial.printIn(scale.ge:_units(10), 2,

/1 B 10X B {E Y1 »

AEPAGL NEER Y -

Serial.printIn("Please put sapmple object oniit...
(in 5 seconcs)");

JIPET R EREAEY) S

for (int i-0;i=5;i++){

delay(1000),

Serial.print("."); }

Serial.printin();

G R

float current_weight-scale.get units(10);

// BUS10 B E Y

scale factor—{current weizht/sample weight);
Serial.prin(("Scale number: "),
Serial.printin(scale_factor,2);

[ ST P28 2N

scaleset scale(sczle factor);

/] EELEA 28

//scale.tare(); // B ZE

v

/FOEER
Serial printin("Please remove sapmple object ");
Vi gie == ¥ S
for (int 1=0;i<5;i++) //{25F)
Serial.print(™.");
delay(1000); }
Serial.printin("0K.");}
void locp(){ |
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Fit 5%

#include "HX711.h"

[IRX711 $ERRERIE

const int DT PIN = 6;

consl int SCK PIN =5,

const int sample_weight =50; //E:4EY 5 (LT B (40 1)

const float scale factor =413.96; //ADC RAW HZ 8 A5 AR (L )05 7 i
floatload =0; //j&(RATEIR

{/Ultrasonic [#EGETE

const int trigPin =2; //Trig

const int echoPin =4; //Echo

long time =0;

int timeBetweenReadings = 100;

HX711 scale, //323 scale 2 HX711 474

ftinclude "HX711.h"

[IEXT11 FEREESE

const int DT_PIN = 6;

const int SCK_PIN =5;

const int sample_weight =50; //ZLAEY LT HEE R (A S)

const float scale_factor =413.96; //ADC RAW 2 s ity ki (Hh )] 8
floatload =0; //EHIANIER

{/Ultrasonic FFEEEE

const inttrigPin=2; //Irig

const int echoPin =4; //Echo

long time =0;

int timeBetweenReadings = 100;
HX711scale; //35E3% scale J4 HX711 ¥/

fif &k

void leop{) {
//scale.power_up();

/{scale.power down();

time =millis(); //RCE% E AT
long duration;

float em;

pinMode{echoPin, INPUT);
pinMode(trigPn, OUTPLT);

Ml {E7T5E Trig EE R E R
digitalWrite(trigPin, LOW);
delayMicroseconds(2);
digitalWrite(trigPin, HIGH);

digitalWrite(trigPin, LOW);

duration = pulseln{echoPin, HICH);

delay(10);} 1}

return  (microseconds*0.034029)/2,}

if(millis() > time  + timeBetweenReadings){ //&FiF timeBetweenReadings
/G TR

load = scale.get_units(1); [/AEAV EHE » {RIHTEN -

M HE AR =Y

delayMicroseconds(10); //trig sl 3 E /DL HIGH {£FF 10us

JIEEERE R O] > echo EHEE S HIGH AN]R8 B A ol b s -
cm  =microsecondsToCentimeters(duration);  //H4E 65 cm

Serial.printin{(String}"DATA, "+load+","+cmy|;

float microseccndsToCentimeters(long microseconds){
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void setup() {

#include "HX711.h"//HX711 BEGEETE Serial.begin(9600);

constint DT_PIN =6; scale.begin(DT_PIN, SCK_PIN);

constint SCK_PIN =5; scale.set_scale();

const int sample_weight = 50; // BAEEREE LS B

[P S EE ER(A ) | 5 scale.tare(); //BZE

HX711 scale; //E#scale BHX71147{4 Serial.printin("DATA,Nothing on

float scale_factor; it.(after 5 seconds.)");

//ADC RAW EiLE g L (i (EL ) for (int i=0;i<S;i++){

float load =0; delay(1000);

[ R E R Serial.print("."); }

Serial.printin();
I
v
Serial.printin(scale.get_units(10), 2); /[5G
// BUE10 0 BB AT » float current_weight=scale.get_units(10);
ALl /NBEN - // RS 10RBUA AT Y
Serial.printIn("Please put sapmple object on it... scale_factor=(current_weight/sample_weight);
(in 5 seconds)"); Serial.print("Scale number: ");
>

[T R
for (int i=0;i<5;i++){
delay(1000);
Serial.print("."); }
Serial.printin();

Serial.printin(scale_factor,2);
/1 BRI - 2fi/NgY
scale.set_scale(scale_factor);
/1 RELFISE
//scale.tare(); // §#%E

v

IHEESE R

Veiae 2 uE- 2y

for (int i=0;i<5;i++){ //{55F)
Serial.print(".");
delay(1000); }
Serial.printIn("OK.");}

void loop(){ }

Serial.printIn("Please remove sapmple object...

")
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