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Heat moisture treatment Name _ N )
_ eSOl B Sosa 5 Sl S
Moisture 11% and Temperature 90°C HMT 11-90 . ) .
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Moisture 11% and Temperature 110°C HMT 11-110
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Moisture 20% and Temperature 110°C ~ HMT 20-110 2395

*Heat moisture treatment

Table 2 Abbreviations used for different
microwave treatments

Microwave treatment Name
Moisture 11% and time 30 S MT11-30
Moisture 11% and time 60 S MT 11-60
Moisture 11% and time 90 S MT 11-90
Moisture 15% and time 30 S MT 15-30
Moisture 15% and time 60 S MT 15-60
Moisture 15% and time 90 S MT 15-90
Moisture 20% and time 30 S MT 20-30
Moisture 20% and time 60 S MT 20-60
Moisture 20% and time 90 S MT 20-90

*Microwave treatment
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Fig 2 Percentage of remaining lipase activity in
millet flour after microwave treatments
Significant letters have been used to compare the
effect of each treatment on lipase activity (P < 0.05)
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Fig 1 Percentage of remaining lipase activity in
millet flour after heat-moisture treatments
Significant letters have been used to compare the
effect of each treatment on lipase activity (P < 0.05)
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Fig 3 Percentage of remaining lipase activity after
heat-moisture treatment on the first day and after 30
days of storage
Significant letters were used to compare the effect
of each treatment on the first day and the 30th day
(P <0.05)

140 b

=
=

a

1=}
S

o
S

a

a
al g
a
a
al 5 @l
a i
Ii
- u u N B -

Control 11-30 11-60 11-90 15-30 1560 1590 20-30 2060 20-90

=y
3

B 1stday
m30thday

=
S

Lipase activity (%)

~
1=

|
|
|
|
|
!

Microwave treatments

Fig 4 Percentage of remaining lipase activity after
microwave treatment on the first day and after 30
days of storage
Significant letters were used to compare the effect
of each treatment on the first day and the 30th day
(P <0.05)
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Millet is one of the cereals that used in the preparation of gluten-free products for celiac patients.
Physical modification methods such as heat-moisture treatmentsand microwave canbe used to improve
the performance of gluten-free flours in the baking industry. Millet seeds have limited shelf life in
normal storage condition due to its relatively high fat content and high activity of lipase enzymes. In
this study Heat-moisture treatments at different levels of moisture (11,15 and 20%) and two different
temperatures (90 and 110°C) for 3 hoursin oven and microwave treatment at different levels of
moisture (11,15and 20%) were used at different times (30,60 and 90S) with a constant power of 900
W. Then, in order to ensure the effect of the above treatments, the amount of free fatty acids of the
treated flours was measured every 10 days as well as the level of lipase activity on the first day and
after 30 days. In the heat-moisture treatment, the rate of inactivation of the lipase enzyme increased
with simultaneous increase of moisture and temperature of the oven as well as in the microwave
treatment with simultaneous increase of moisture and microwave time and the amount of free fatty
acid flour during 30 days of storage was reduced. The highest rate of inactivation of lipase enzyme and
the least change in the free fatty acid content of flour in heat-moisture and microwave treatments were
observed in treatment with 20% moisture content and 110°C, and treatment with 20% moisture and
90S.

Key words: Free fatty acid, Heat-moisture, Lipase activity, Microwave, Millet.
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