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Table 1. Physicochemical properties of wheat flour
and corn starch

Physicochemical Wheat flour Corn starch
properties (%)

Moisture 13.640.1 11.240.1
Protein 12.3+0.0 0.4+0.0
Fat 1.25+0.10 0.3+0.0
Ash 0.64+0.04 0.12+0.02
Wet gluten 29.7+0.5 -
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Table 2. Effect of wheat flour replacement by resistant starch type 111 on moisture content of biscuit, doughnut and

cookie

Moisture (%)

Resistant Biscuit Doughnut Cookie

starch (%) 2h after 5 days after 2h after 5 days after 2h after 5 days after
baking baking baking baking baking baking

0 (Blank) 3.75+0.03°  3.67+0.00° 19.02+0.11°  15.43+0.10° 11.08+0.21°  10.59+0.09°

YYA
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5 3.78+0.01°  3.71+0.05° 19.12+0.08°  15.55+0.12° 12.10£0.11°  10.68+0.14°
10 3.81+0.03°  3.75+0.03° 19.68+0.17°  15.98+0.10™ 12.1740.15°  10.73+0.33°
15 3.82+0.02°  3.79+0.00° 19.91+0.25°  16.05+0.05™ 12.35+0.26™  10.80+0.20™
20 3.91+0.00°  3.85+0.04™ 20.20+0.07*°  16.19+0.14° 12.62+0.34°  11.06+0.11*°
25 4.04+0.06®  3.92+0.02° 20.29+0.41*  16.34+0.11® 12.83+0.17*  11.25+0.00®
30 4.13+0.02*  4.01+0.01° 20.42+0.66°  16.95+0.06° 13.0740.52°  11.42+0.37°

(Means in each column with different letters differ significantly in p<0.05)

s el (G150 u]) Cosb,y Sl s sl s

SalS ol Gz aob o) o el 5 ol gl s

Al
1 Al
z 08
>
T 061
o
504
5 02
0 ' | Doughuut
| I ¥/ Cookie
15 2 \ Biscuit
25 30
Resistant Starch (%)

Fig 1. Effect of wheat flour replacement by resistant
starch type Il on water activity of biscuit, doughnut
and cookie

(Means in each product with different letters differ
significantly in p<0.05)
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Fig 2. Effect of wheat flour replacement by resistant
starch type 11 on oil content of biscuit, doughnut and
cookie

(Means in each product with different letters differ
significantly in p<0.05)
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Fig 3. Effect of wheat flour replacement by resistant starch type I11 specific volume and porosity of doughnut (RS:
Resistant Starch)

(Means with different letters differ significantly in p<0.05)

L 53 8 )3 S i Olye LIS plie analls
Lol et 3 3 s Sl ey el VY 5 Y e
w50 (VA Ol 5 el 5
S S Sy 1 e sl 3 a8 55T L pslis
0303 S8 s 3550 S Sy J e 5 et 8L
03 polie A ulld (s glald Sy LIS Ol
e DLl g sy 55 5 (6 5aS ks 3l dali b anylia
sz slad 1S odaegVs s bl g3o s
0305 s dlis OasY glos il 53l OF Jlis @
Sl Glaasped 53 (g Al 4 e Sulg 3 &S
(Yo A) OSen 5 JomSls [70] 55 8 o pislie analis
Ca b pdiS )T Kl b s 4 o 3 3
LT it o35 slagmdla s pslie aralis cilze
e Oyn Sl s 5 L oS s S el
e Ol (S S Jo e A alS L gl

L8] 25 ol anlis s 0 VL & b o

3l i —O-Y-Y

g3 polie aalis b e 551 0Kl b Y o s
(e Sy e as Sl 2 Olje Olge 2 ¥
Slom s Y s cele ¥ Gl ol so 5o axyls 5 Dl
Loy b e sdalin a5 4,00a 3 S o il oy
OV 3n 3 53 LV 5 S 5 Rl Ol 2153
S0V scsla Y Slas el o 50 Sde OV s
et 3 LS Tl 3l s Ol Olpee o2 S
g 3l tis Oljn gl 531 Ol 42l il 2l 30
JJOTJ‘MJM)—’Y'%@)QL?)"ML@G
e bbbl sdalin w0 OV same
Ol = (i 355) Oy 2 IS L S jasiin il
St a0 Ylamml s 635581y s bl st Olje
emed 3 (5 AS Sd LSS s pslie axalis s
eaer 5 ey JRSS 5 (o et e Sl 5

SV VO LSJ\—"A—')""'()\)Q—‘MJ—?")MC’HJEJ

Table 3. Effect of wheat flour replacement by resistant starch type 111 on firmness of biscuit, doughnut and cookie

Resistant

Firmness (N)

starch (%) Biscuit

Doughnut

Cookie
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2h after 3 days after 2h after 3 days after 2h after 3 days after
baking baking baking baking baking baking
0 (Blank) 124.7+¢3.2"  129.2+0.6° 25.1+0.4° 31.740.2° 48.5+0.1° 55.6+0.1°
5 124.1+1.7°  128.1+2.0® 24.9+0.3 31.6+0.2° 48.1+0.2° 55.5+1.4°%
10 122.4+2.3°  128.5+1.3" 24.2+0.7" 30.5+0.3° 47.0+0.5% 54.4+0.3%
15 119.8+2.6°  125.1+0.9° 22.9+0.5° 28.2+0.4° 46.3+0.6° 52.1+0.0°
20 123.8+1.0™  126.6+0.4° 23.7+0.3" 30.50.4° 47.10.4% 53.2+1.1%
25 125.6+2.5°  128.2+1.0% 24.7+0.4° 31.8+0.1° 47.940.0° 54.8+0.9°
30 129.542.5°  130.1+1.2° 26.7+0.6° 33.2+0.6° 49.1+1.7° 55.6+1.0°
(Means in each column with different letters differ significantly in p<0.05)
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Table 4. Effect of wheat flour replacement by resistant starch type 111 on color values of biscuit, doughnut and

cookie
Products Color Resistant starch (%)
values (-) 0 (Blank) 5 10 15 20 25 30

L 53.42;:2.12 53.45;:1.16 53.51;;1.08 54.95;;1.10 55.0252.32 56.45+0.74 56.95+1.32

al al a a
L 17.54+0.33 17.4840.14 17.39+0.75 17.284+0.07 15.98+0.15 15.33+0.33 14.45+0.67

Biscuit a* a a a a b be c
b* 34.65+0.10 34.60+0.09 34.46+0.22 34.28+0.36 33.09;:1.20 32.27;:0.50 31.06+0.13

a a a a al C
L* 40.65+£0.37 40.85+1.10 41.03+0.78 42.4?)10.56 43.18bil.17 43.87biO.37 45.42+0.85

C Cc C C C a
- 26.31+0.58 26.27+0.24 26.20+0.33 25.96+0.74 24.41+0.35 24.03+0.00 23.39+0.06

Doughnut a a a a a ab b c
b 21.72+0.65 21.69+0.47 21.53+0.33 21.38+1.01 20.87;):0.12 19.23b10.62 18.04+0.24

a a a a al C
L* 38.01+0.66 38.15+1.54 38.53+0.67 39.75;11.02 40.44;:0.88 41.65;J_FO.76 42.12+1.06

C C C C al a
. 23.09+0.30 22.99+0.55 22.67+0.47 22.0840.34 21.3740.52 19.84+0.20 19.12+0.22

Cookie a* a a a a ab b c
b* 24.37+0.05 24.33+1.01 24.25+0.21 24.02+0.19 23.02;:0.75 22.09;_+1.16 21.76;;0.83

a a a a al al

(Means in each row with different letters differ significantly in p<0.05)
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Fig 4. Effect of wheat flour replacement by resistant starch type I11 on overall acceptance of biscuit, doughnut and

cookie

(Means in each product with different letters differ significantly in p<0.05)
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ABSTRACT

ARTICLE INFO

Resistant starches are classified in the category of indigestible starches
and are introduced as a prebiotic product, which has lower calories and is
cheaper compared to other dietary fibers. Therefore, the purpose of this
research is to use type Ill resistant starch produced by thermal method at
levels of 0, 5, 10, 15, 20, 25 and 30% in a completely random design as a
substitute for wheat flour in biscuit, doughnut and cookie formulation.
The results showed that by replacing wheat flour with resistant starch in
the formulation more than 20%, the moisture content and water activity
of the final product increased and decreased respectively. The specific
volume and porosity of the doughnut were stable up to the level of 15%
of resistant starch and then decreased. Also, the sample containing 15%
resistant starch had the lowest amount of firmness in all the products. On
the other hand, with the replacement of resistant starch in the formulation
of the examined products on levels of 15% and above, the amount of L*
value increased and the a* and b* values were decreased. The panelists
also introduced the sample containing 15% resistant starch as the best
sample. Therefore, it can be said that by replacing 15% of wheat flour
with resistant starch, in addition to maintaining the physicochemical,
textural and sensory characteristics of the final product, it is possible to
enrich these snacks and the consumer can benefit from the benefits of
using prebiotic products.
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