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one  of  the  most  important  crops  in  some  tropical  countries.  

Cassava   is   an   important   starch   source.   The   content   of  

Scheme  1.  

but  it  can  also  occur  in  the  C2  and  C3  positions.  

there  is  a  huge  gap  in  terms  of  rheological  studies  relating  

that   can  present   their   solutions   to  be   subjected   to   cutting  



of  these  products  as  possible  substitutes  for  other  additives  

and  reaction  times  in  order  to  determine  the  best  conditions  

EXPERIMENTAL  TECHNIQUES

MATERIALS

distilled  and  deionized  before  use.

STARCH  MODIFICATION
  

under  magnetic  stirring  the  starch  is  added  and  dispersed  in  

  

ANALYTICAL  METHODS

range  of  0.1  to  1000  s-­1.  

RESULTS  AND  DISCUSSION

determine   the   best   reaction   conditions   to   perform   the  

EFFECT   OF   THE   SOLVENT   ON   THE  
MODIFICATION
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insoluble  throughout  the  reaction.  

starch  particles.  The   reaction  conditions  and   the  obtained  

heterogeneous  media.  Therefore,   the  granular  structure  of  

Table  1.
.

Experiment Solvent agent (mol:mol)  (c) Starch  (g) Reaction  
product  (g)

CMS  
(d)

          A1 IP 1:3 1.68 -­

A2 IP 1:3 2.00 2.23 -­

A3 IP 1:3 2.00 2.72 -­

A4 1:10 1.01 1.14

A5 1:10 1.01 1.24

          A6   1:10 1.00 1.15

A7 1:3 1.01 0.87

Pregelatinizated  starch.  
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Figure  1.  FTIR  spectra  of:  (A)  native  cassava  starch  and  (B)  CMS  prepared  in  water  (The  IR  spectra  of  CMS´s  obtained  

since  it  provides  a  homogeneous  reaction  media.  For  these  

Table  2. .

Experiment agent (mol:mol) Starch  (g) Reaction  
product  (g)

B1 1:1 1.01 0.64 0.045

B2 1:1 1.00 0.88 0.015

B3 1:2 1.01 0.60 0.031

B4 1:2 1.00 0.87 0.013

shear   rate   plateau   value,   therefore,   the   values   reported  

this   regard,   it   has  been   reported   that   the   incorporation  of  
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effect   observed   in   the   nucleophilic   substitution   reaction  

Figure  2.  (A) Table  2  with  a  
(B)  Zero-­shear  viscosities  of  the  derivatives  obtained  in  water  with  the  

Table  2

EFFECT  OF  THE  TEMPERATURE  AND  REACTION  
TIME

Sample Solvent Reaction  time  (h) T  (°C)
AGU:SMCA  
(mol:mol)  (a)

Substitution  
degree  (a)

(c)

C1 6 50 1:1 0.14 0.005

C2 6 60 1:1 0.14 0.016

C3 6 75 1:1 0.20

C4 3 75 1:1 0.18 0.024

C5 6 50 1:3 0.25 0.032

C6 6 60 1:3 0.32 0.073

C7 3 75 1:3 0.037

C8 3 75 1:1 -­-­-­-­ -­-­-­-­

6 50 1:10 -­-­-­-­ -­-­-­-­

C10 6 60 1:10 -­-­-­-­ -­-­-­-­

C11 3 75 1:10 0.33 0.014

C12 6 75 1:10 0.47 0.006
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in   Figure   3,   for   both   solvents,   longer   reaction   times   and  

higher  temperatures  increase  the  DS.  

that   high  DS   values   and   large   solution   viscosities   of   the  

values.

These  results  indicate  that  an  increase  in  reaction  temperature  

Figure  3.   Table  3):  (A)  

A   COMPARISON   OF   THE   ZERO   SHEAR  
VISCOSITIES   OF   SOLUTIONS   OF   CMS   AND  
ACTIVATED  STARCH.
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Figure  4.  Zero  shear  viscosity  values  for  the  indicated  aqueous  solutions  of:  activated  native  cassava  starch,  and  
Table  3.

CONCLUSIONS  

surface  of  the  starch  particles  and  the  products  obtained  in  

higher   degrees   of   substitution.   This   fact   indicates   that  

reaction   favors   the   increase   of   the   substitution   degree  

It   is   important   to   monitor   the   degradation   of   the   starch  

applications.
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