
 

 

Appendix A. The measured center temperature profile of the 2 wt% high-methoxy AP 

matrix experienced the preset thermal processes with different time-temperature 

combinations. 



Appendix B. The effects of pH on storage modulus (G’) and loss modulus (G”) of the 2% AP matrices experiencing different thermal 

processing conditions: A. after a 95℃ for 5 min process and B. after a 105℃ for 5 min process; (a) oscillatory strain sweeps at the 

frequency of 50 rad/s, and (b) angular frequency sweeps at 1% strain. 
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Appendix C. The effects of added calcium chloride anhydrous on storage modulus (G’) and loss modulus (G”) of the 2% AP experiencing a 

95℃ thermal process for 5 min: (a) oscillatory strain sweeps at the frequency of 50 rad/s, and (b) angular frequency sweeps at 1% strain. 

0.1 1 10 1000.1 1 10 100

0.0001

0.001

0.01

0.1

1

10

100

0.1 1 10 100

0.01 0.1 1 10 100

0.01

0.1

1

10

100

0.01 0.1 1 10 100 0.01 0.1 1 10 100

A. Prior B. 90℃, 5 min C. 105℃, 5 min

Con. Gʹ

Con. Gʹʹ

Col 1 vs Col 2 
Col 1 vs Col 3 
Col 1 vs Col 4 
Col 1 vs Col 5 
Col 1 vs Col 6 
Col 1 vs Col 7 
Col 1 vs Col 8 
Col 1 vs Col 9 
Col 1 vs Col 10 
Col 1 vs Col 11 

Col 1 vs Col 2 
Col 1 vs Col 3 
Col 1 vs Col 4 
Col 1 vs Col 5 
Col 1 vs Col 6 
Col 1 vs Col 7 
Col 1 vs Col 8 
Col 1 vs Col 9 
Col 1 vs Col 10 
Col 1 vs Col 11 

Ca2.5 Gʹ

Ca2.5 Gʹʹ

Col 1 vs Col 2 
Col 1 vs Col 3 
Col 1 vs Col 4 
Col 1 vs Col 5 
Col 1 vs Col 6 
Col 1 vs Col 7 
Col 1 vs Col 8 
Col 1 vs Col 9 
Col 1 vs Col 10 
Col 1 vs Col 11 

Col 1 vs Col 2 
Col 1 vs Col 3 
Col 1 vs Col 4 
Col 1 vs Col 5 
Col 1 vs Col 6 
Col 1 vs Col 7 
Col 1 vs Col 8 
Col 1 vs Col 9 
Col 1 vs Col 10 
Col 1 vs Col 11 

Ca5 Gʹ

Ca5 Gʹʹ

Col 1 vs Col 2 
Col 1 vs Col 3 
Col 1 vs Col 4 
Col 1 vs Col 5 
Col 1 vs Col 6 
Col 1 vs Col 7 
Col 1 vs Col 8 
Col 1 vs Col 9 
Col 1 vs Col 10 
Col 1 vs Col 11 

Col 1 vs Col 2 
Col 1 vs Col 3 
Col 1 vs Col 4 
Col 1 vs Col 5 
Col 1 vs Col 6 
Col 1 vs Col 7 
Col 1 vs Col 8 
Col 1 vs Col 9 
Col 1 vs Col 10 
Col 1 vs Col 11 

Ca7.5 Gʹ

Ca7.5 Gʹʹ

Col 1 vs Col 2 
Col 1 vs Col 3 
Col 1 vs Col 4 
Col 1 vs Col 5 
Col 1 vs Col 6 
Col 1 vs Col 7 
Col 1 vs Col 8 
Col 1 vs Col 9 
Col 1 vs Col 10 
Col 1 vs Col 11 

Col 1 vs Col 2 
Col 1 vs Col 3 
Col 1 vs Col 4 
Col 1 vs Col 5 
Col 1 vs Col 6 
Col 1 vs Col 7 
Col 1 vs Col 8 
Col 1 vs Col 9 
Col 1 vs Col 10 
Col 1 vs Col 11 

Col 1 vs Col 2 
Col 1 vs Col 3 
Col 1 vs Col 4 
Col 1 vs Col 5 
Col 1 vs Col 6 
Col 1 vs Col 7 
Col 1 vs Col 8 
Col 1 vs Col 9 
Col 1 vs Col 10 
Col 1 vs Col 11 

Col 1 vs Col 2 
Col 1 vs Col 3 
Col 1 vs Col 4 
Col 1 vs Col 5 
Col 1 vs Col 6 
Col 1 vs Col 7 
Col 1 vs Col 8 
Col 1 vs Col 9 
Col 1 vs Col 10 
Col 1 vs Col 11 

Ca10 Gʹ

Ca10 Gʹʹ

S
to

ra
g

e 
m

o
d

u
lu

s 
G

' 
(P

a
)

L
o
ss

 m
o
d

u
lu

s 
G

''
  
(P

a
) 

Oscillation strain (%)

S
to

ra
g

e 
m

o
d

u
lu

s 
G

' 
(P

a
)

L
o
ss

 m
o
d

u
lu

s 
G

''
  
(P

a
) 

Angular frequency (rad/s)

(a) (a) (a)

(b) (b) (b)

A. Prior                                  B. 95℃, 5 min                            C. 105℃, 5 min 

S
to

ra
g

e 
m

o
d

u
lu

s 
G

' 
(P

a
) 

L
o

ss
 m

o
d

u
lu

s 
G

''
 (

P
a

) 
 

S
to

ra
g

e 
m

o
d

u
lu

s 
G

' 
(P

a
) 

L
o

ss
 m

o
d

u
lu

s 
G

''
 (

P
a

) 
 

Oscillation strain (%) 

(a) (a) (a) 

(b) (b) (b) 

Angular frequency (rad/s) 


