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1 - Resistant starch
2- Debranching
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Table 1- Response surface methodology for
production resistance starch

Sampl Ultrasoun Microwav ~ Sampl Ultrasoun Microwav

e d power e power e d power e power
(%) (%) (%) (%)

1 100 75 8 60 75

2 60 75 9 60 50

3 31.71 92.67 10 88.28 92.67

4 88.28 57.32 11 20 75

1 - 2-(N-morpholino)ethanesulfonic acid/
trisaminomethane
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Table 2- Ash Reshteh Branch formulations

Formulation Mixing Wheat RS
ratio flour (gram)
(gram)
A 100:00 100 0
B 95:05 95 5
C 90:10 90 10
D 85:15 85 15
E 80:20 80 20

Salt were added at 4.5% (w/w) in all formulation.
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2 - Index of swelling
3 - Configuration Ratio
4 - Elasticity Index

oF¥

Ol 1) e Ve s Tl o LS (g5 skile 3L sl s
Slp s s akied Oyl 5 /88 J56l s e 5 ke
O a3 V00 Gles s cele VY b 4 0s S
035 e 31 cpslie s o 5l andllan 3. 25 S 13
Cyod O35 J5 4 Sl Ll (65, el i sbiladl 2oy
el s 4 4l analis
an BBl (g8 o3lul -#-Y
il 5 IS ali o sl Sl eas LBl
.[Z]Mwl?:ﬁrjuﬁ

JSA,:.ALL}—”LZA MLM;:V_,G.A LB LS
il gl 4500 5 IUT V=Y
S oS 55 S9N QgSny S a31-1 VY
(FESEM")

Shesliad by aelis ladised (55 s S
Soster ole Tescan Jue iy 5,80 O sSKus Koo
2 Jlasd ek gad pskie o (38 I ) 3s5e S
5 i ool wl 4 008 Clal 5 058 Sl ey
Ll sa 51 Sl oS 23,5 13 0oVl 3y o
A plil Yo KV stias Cles 515 L

(XRD) S5 ardl 3l 09030 —Y-V-Y

(20) wals 53 g s sladsas W) anil 25 S
YO Sy wad b s oY sl Aol boax s ¥
unisantis .Gl axdl g il oSaes hug ks
Olge 4 Jhw S o Ad s OLJT 2l XMD-300
3 S dslome lsgal e IS4 i S 4l mlan o
diod gl o o1z y A 5 —A-Y

= 150 A gl b 3T ardy ag gl sk opl Lo
S b pS 351 Sl s RS3 Sl 5L (5 sma
A g5 A eslaial (Av:Ye cADNO cAv:) e A0 Nevy) gl

[11] oLen 5 @3l ooy b dwsgwl p 31 i,

1 - Field Emission Scanning Electron Microscopy
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Table 4- Coefficients of the model.
Coefficient RS (%)
R2 98.78
R2- adj. 97.08
R2-pred. 95.81
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RS = 20.51 -0.134 US Power (%) + 0.026 MW Power (%)
(%) + 0.000002 US Power (%)*US Power (%)

+ 0.00210 MW Power (%)*MW Power (%)
+ 0.00426 US Power (%)*MW Power (%)
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Figure 1- Surface plot of the effect of ultrasound and
microwave power on RS production.
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Table 3- The amount of resistance starch produced in
different samples

Sample Ultrasound Microwave RS Sample Ultrasound Microwave RS
power (%) power (%) (%) power (%) power (%) (%)
100 75 52.09 8 60 75 43.88
60 75 45.71 9 60 50 33.53
3171 92.67 49.85 10 88.28 92.67 64.29
88.28 57.32 38.53 11 20 75 36.62
3171 57.32 31.65 12 60 75 46.20
60 75 47.18 13 60 75 44.98
60 100 59.11

00

1 coefficient of determination
2 adjusted coeffiecient of determination
3 predicted coefficient of determination
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Figure 2- FESEM images of different starch samples (10
kV, magnification 3K).

Formulation Wheat  flour RS (gram)
(gram)

A 100 0

B 95 5

C 90 10

D 85 15

E 80 20
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Figure 3- XRD patterns of different starch samples.

Formulation Wheat flour RS (gram)
(gram)

A 100 0

B 95 5

C 90 10

D 85 15

E 80 20
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Table 5- Rheological properties of Reshteh Ashi dough samples by Aleograph.

Sample P L G w P/L le (%)

A 9453+2.29 62.11+0.26 17.80+0.26 266.74+1.09 1.52+0.05 57.10+2.00
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ABSTRACT

ARTICLE INFO

Unlike the traditional processing methods, whose goal is to increase the
digestibility of food, the recent trend of food processing containing starch has
gradually changed to design foods with low glycemic index. The aim of this
study was to investigate the simultaneous effect of ultrasound/microwave
processes on the production of resistant starch type 3 (RS3) in rice and
subsequently the production of Reshteh Ashi containing different levels of RS3.
The produced starch was evaluated in terms of microstructure and crystal
structure, and the rheological characteristics of Reshteh Ashi were analyzed. The
results showed that at the 95% confidence level, the linear effect of both the
ultrasonic power and microwave power variables, as well as the two-way
interaction of ultrasonic power and microwave power, had a significant effect on
the amount of RS3 in different samples (p<0.05). The amount of RS3 in different
treatments of rice starch varied from 31.65 to 64.29%. The SEM studies showed
that the starch granules had polyhedral or irregular shapes with a size in the
range of 2.2-9.8 um and an amorphous structure was formed by increasing the
power of the two devices and subsequently increasing the amount of RS3
production. The application of ultrasound/microwave treatment led to the
creation of new peaks and changes in the intensity of the peaks in the XRD
spectrum. Alveograph results of Reshteh Ashi samples showed a significant
change in the indices, including maximum overpressure, average abscissa to
rupture, swelling index, area under the curve, configuration ratio and elasticity
index. The results of this research showed that the use of resistant rice starch at
the level of 10% can improve the technological characteristics of Reshteh Ashi in
terms of textural characteristics, and as a result, the enrichment of Reshteh Ashi
at the level of 10% RS3 is recommended.
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