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[ theories and reviews about starch transformation

v ...gelatinization & sequence of phase transitions
* e.g. Ratnayake and Jackson (2008)

v ...retro-gradation (...different meanings)
 e.g. Matignon and Tecante (2017)
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4 scope
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O swelling of starch suspensions under heat treatment
v ...rheological behavior of many food products
v ...difficult subject: transient phenomena
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O in this study:
v diversity of granules size along their thermal history
v diversity of temperatures at the swelling onset
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6 this presentation

1 scope
O methods
1 diversity of thermal histories

O swelling onset and initial granule size
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i A influence of granule orientation (...?)
E Q summary and future work
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7 methods

Basler A102fc
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8 methods

90 90°C +1min

| p— |
@)
S
é o 80
= 80
. -
L g8 70
| -
S o
E E 60 N
5 )
S| | = 50
i © 50°C
|

time [min] —



9 methods

heat treatment

40
e ,,
30 1 .
90 90°C +1min

g
=~ 80
w20
o
% e o ®s ot

10 1 68

Tmax=67.86°C
B S ————r o T T S— rr—r—r

Temperature (°C) | | | | | | |

Fig. 4. Dctermination of Tp,, for starch swelling from diameter-
temperature data (@) for a sample of common corn starch heated at

4.8°C/min. R’ for the 3rd ord I 1al i f ,0.5) vs.

BESmE £ o il e e of B0 AT /] 6 8 10

L& I - -

Ziegler et al. (1993) time [mln] e
|



10

t:) o
e OF 0
9
0
V= a O
e _
& Q
O 2c
O &
0  50um

I N1 M s
B B T o s B s 0
h Artemio PLANA-FATTORI - 3rd I.C. FaBE, Rhodes Island — 03 June 2017



11 methods

L measure of starch granule (apparent) "'size"

v software Image-J estimates the granule mean diameter
from its apparent surface
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12 diversity of thermal histories
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diversity of thermal histories
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14 swelling onset and initial granule size
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15 swelling and granule size
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16 swelling and granule size increase
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17 swelling and granule size increase
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18 Influence of granule orientation (...!11)
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19 summary

U summary:

1 changes in the starch swelling state were relatively weak
below 60 °C and above 80 °C (as expected)

1 occurrence of uncooked and swollen granules at
Intermediate temperatures, simultaneously
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1 no relationship was found between initial granule
diameter and swelling onset temperature
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O future work:

future work

v’ to assess the influence of heating rate and duration

heat treatments
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O future work:

summary and future work

v’ to assess the influence of heating rate and duration
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22 summary and future work

O future work:

v" to model the influence of granule orientation on
observations
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