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Effects of RS-3 type resistant starches on breadmaking and
quality of white pan bread
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Abstract

Effects of native and RS-3 type resistant starches prepared from autoclaved-cooled amylomaize VII(AVII) and
normal maize starches(NMS) on the rheological and baking propetties of wheat flour dough and quality of breads
were investigated. In farinogram, water absorption and dough development time were increased, but stability was
reduced by the addition of RS. The addition of native starches or resistant starch made from AVII to wheat flour
improved the total volume and specific loaf volume of bread compared with the control(no addition), but the addi-
tion of NMS-RS reduced those. During the storage of bread at room temperature, the moisture content of control
was decreased but those of native starch- or RS-added breads remained constantly. AVII-RS- or NMS-RS-added
bread was evaluated to have good overall acceptability compared with control by elementary school students. The
addition of enzyme-resistant starch to bread regardless of botanical sources of starch not only improved the overal}
acceptability and mutritional benefits but also improved the sensory acceptability.
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Table 1. Dough formula

NON AVII NMS AVI-RS NMS-RS
IR I N M )

‘Wheat flour 100 100 100 100 100

Starch or RS 0 132 24.1 132 24.1
Sugar 8 8 8 8 8
Salt 2 2 2 2 2
NFDM” 2 2 2 2 2
Instant yeast 1.5 1.5 1.5 1.5 1.5
Improver 0.8 0.8 0.8 0.8 0.8
Margarine 7 7 7 7 7
Water 63 81 75 85 87

NON, AVII, NMS, AVII-RS and NMS-RS mean dough pre-
pared for only flour, amylomaize and normal maize starch, RS
made from amylomaize and normal maize starch, added to
flours, respectively.

? Nonfat dry milk.
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Table 2. Farinograph data of dough prepared from
resistant starch(RS) added flours

Water Develop-

Samples  absorption S?rlrt::ll)ty ment time Wczgk[?)e s
(%) (min)

NON 70.3 380 8.0 5

AVII 71.0 349 35 10

NMS 68.8 93 27 60

AVII-RS 83.2 27.5 20.0 20

NMS-RS 835 16.5 10.0 50

NON, AVII, NMS, AVII-RS and NMS-RS mean dough pre-
pared for only flour, amylomaize and normal maize starch, RS
made from amylomaize and normal maize starch, added to
flours, respectively.
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Fig. 1. Shape of bread added native starch or RS. Breads were added none(A), A(B), AVII-RS(C), NMS(D) or NMS-RS(E).
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Table 3. Moisture contents of breads for stored for 5 days
at 20°C and 4°C

Table 4. Effect of native and resistant starches(RS) on
volume of breads

Storage temperature 20°C 4C
torage day
Samples 0 5
NON 40.86 37.78 38.10
AVl 4277 40.95 41.23
NMS 39.27 38.94 38.56
AVII-RS 44.84 43.18 44.02
NMS-RS 43.24 4321 4345

NON, AVII, NMS, AVII-RS and NMS-RS mean dough pre-
pared for only flour, amylomaize and normal maize starch, RS
made from amylomaize and normal maize starch, added to
flours, respectively.
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Total volume  Bulk density Specific loaf
(mi) (g volume (cm’/g)
NON 2890 2377 421
A 2860 2417 4.14
NMS 3076 2155 4.64
A-RS 2930 2252 444
NMS-RS 2090 3922 2.55

NON, AVII, NMS, AVII-RS and NMS-RS mean dough pre-
pared for only flour, amylomaize and normal maize starch, RS
made from amylomaize and normal maize starch, added to
flours, respectively. '
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Table 5. Effect of resistant starches(RS) on the textural properties of fresh and 5 day stored breads at 20°C and 4°C using
rheometer

Samples Con® Hardness Adbhesiveness Springiness Cohesiveness
20-0” 464.6+ 61.2° 64+ 2.3 1.0£0.0 0.8+0.1°

NON 20-5° ¥965.7+ 164.8* 100+ 39 ¥0.9£0.0 0.6£0.0°
450 10543+ 175.0° 146+ 55 0.9£0.0 0.5+0.0°

200 49754 145.8° 4% 2T 1.0£0.0 *0.810.1°

AVID 20-5 "1145.1+341.8 120+ 62° 71.0£0.0 0.6+0.0°
45 '1829.8£559.2 164+ 6.1° 1.0£0.0 04+0.1°

20-0 5244+ 116.5° 106+ 6.1° 1.0£0.0° 0.8+0.1°

NMS 20-5 ¥1082.8+232.0° 153+ 7.5 0.9+0.1° 0.6+0.1°
45 2018.9+387.1° ¥2241+ 63 09100 04+0.1°

20-0 517.6+£131.2° 541 1.5 1.0£0.0 0.8+£0.0°

AVII-RS 20-5 1025.0£208.7° 152+ 8.1° 1.0£00 0.6+0.0°
45 71829.0+794.0° 159+ 7.8 1.0£0.0 0.5+0.1°

20-0 *1275.0£301.7 116+ 4.0 1.0£00° 0.7£0.0°

NMS-RS 20-5 *2639.9+ 662.3° 27.5+22.7 09100 0.5+0.1°
4-5 2753717442 ¥29.2426.6 0.9%0.1° 04+0.1°

NON, AVII, NMS, AVII-RS and NMS-RS mean dough prepared for only flour, amylomaize and normal maize starch, RS made from
amylomaize and normal maize starch, added to flours, respectively.

“Storage conditions

®at 20°C for 0 day

“at 20°C for 5 days

Yat 4°C for 5 days

***means significantly differant among samples at same storage conditions.

~>“means significantly differsnt among storage conditions at same samples.
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Table 6. Sensoty test of breads

NON AVII-RS NMS-RS
Shape 3.90+0.66° 4231086  3.30+1.09°
Crust color 4101092° 4301079 3.06+128
Crumb color 4161083 4401081 377+122
Flavor 3.53+1.67° 4.10+1.18  330+139°
Taste 4132082  417+1.09  393%105
Texture 376+1.14° 387+107°  4.60+0.72
?C‘fer;l;bﬂity 3.93+094  4.10+1.03  4.03%1.03

NON, AVII, NMS, AVII-RS and NMS-RS mean dough pre-
pared for only flour, amylomaize and normal maize starch, RS
made from amylomaize and normal maize starch, added to
flours, respectively.

ab, ¢

"”“means significantly different for samples at p < 0.05.

-193 -

Table 7. Correlation of sensory test

Overall acceptability
Shape 0.2049
Crust color 0.2793*
Crumb color 0.2915*
Flavor 0.3673*%*
Taste 0.4111**
Texture 0.3530**

* means significantly different for samples at p < 0.01.
**means significantly different for samples at p < 0.001.
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