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Effect of the Particle Size of Red-fleshed Potato (Solanum tuberosum L.)
on the Physical Properties of Dough and Noodle
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Abstract

The physical properties of raw and cooked dough for noodle with different sizes of red fleshed potato flour (RFPF)
prepared by ball-milling and grinding were investigated. Microstructure images were taken to examine the structure
of wheat flour (W) and RFPFs in dough. Thermal and texture properties were measured to investigate the effect of
particle size on the physical properties of dough. Thermal properties of flours demonstrated that the highest degree
of the damage in starch structure was found in ball-milled (BM) flour. Viscoelastic properties were evaluated using
stress relaxation test. The addition of RFPF in dough showed a higher value of elastic components and shorter
relaxation time. The increment of the lone spring modulus (E,) for BM dough was 1346.66% whereas for the largest
size of RFPF, the dough was 2543.75%. That different degree in the increment of viscoelastic properties indicates
that highly damaged starch in BM showed less gelatinization compared to other RFPFs. The addition of RFPF
increased the color parameter a (red-green) of dough and noodle from -3.46+0.17 to 6.08+0.13, respectively. This
study suggested that very fine flour rather negatively affected the dough properties, whereas finding a suitable par-
ticle size plays an important role in controlling the quality of both dough and noodle.
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Fig. 1. The tensile measurement equipment (a); (b) ring cutter;
(¢) ring specimen for measuring tensile properties of noodle.
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R2 (600-1,000 um), R3 (1,000-1,150 pm) ¥=2& H7}
WEo] 28] F A FRAAME A EEe] §1X
TF27F BEE RO (Fig. 2(b)), TAF Mio] sshE &
H 725 @3 AZ2Es7E HAT] wEel 2AF A7

B2 3eld = Q130 Bordoloi et al. (2012)& 4] &
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Fig. 2. Scanning electron microscopy analysis of raw and
cooked noodle dough with/without the red fleshed potato flour
(R: raw; C: cooked; W: wheat flour; BM: ball-milled RFPF;
R1: 425-600 pm RFPF; R2: 600-1,000 pm RFPF; R3: 1,000-
1,180 pm RFPF).
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Fig. 3. Endothermic transition of wheat and red fleshed potato
flour during gelatinization obtained by differential scanning
calorimetry (W: wheat flour; BM: ball-milled RFPF; R1: 425-
600 pm RFPF; R2: 600-1,000 pm RFPF; R3: 1,000-1,180 pm
RFPF).

Table 1. Thermal properties of different particle sizes of red
fleshed potato flour

Samples T, (°C) T,(°0) AH (J/g)
W 56.4 62.1 2.6
RBM - - -
R1 71.6 75.0 4.0
R2 71.5 75.4 3.7
R3 73.1 76.1 3.2

W: wheat flour; BM: ball-milled RFPF; R1: 425-600 um RFPF; R2: 600-
1,000 um RFPF; R3: 1,000-1,180 um RFPF.
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Fig. 4. Effects of the addition and particle size of red fleshed
potato flour on the failure tensile strength of cooked noodle (W:
wheat flour; BM: ball-milled RFPF; R1: 425-600 pm RFPF;
R2: 600-1,000 pm RFPF; R3: 1,000-1,180 pm RFPF). **Means
not sharing a common letter are significantly different (»p<0.05) by
Duncan's multiple range test.
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Table 2. 3-Element Maxwell model parameters for raw and cooked red fleshed potato noodle dough with different particle sizes

Elastic component (kPa)

Viscous component (kPas)

Relaxation time (s)

Samples R?
E, E, E, E, m m 5 A 2 A

RW 0.4¢ 2.5% 1.7 1.7¢ 5.5° 43.0° 377.4¢ 2.3 24.9* 224.3% 0.98
RBM 3.0° 2.2% 2.9 4.0° 3.4° 47.7° 682.0° 1.6 16.6° 172.7% 0.99
RR1 1.2%¢ 1.2¢ 1.9% 2.9° 1.7 28.6° 465.2¢ 1.4° 15.0° 163.2° 0.97
RR2 1.7° 1.6° 2.3° 3.8% 2.8° 43.6" 727.3* 1.7° 18.9° 190.9* 0.99
RR3 1.6° 1.4 2.2° 3.6% 2.3¢ 38.9° 601.1® 1.6 17.9° 165.7° 0.98
CwW 27.0° 6.9 7.1° 14.1° 29.6° 253.3¢ 4956.6° 4.3% 36.0° 353.2% 0.99
CBM 40.4* 10.9* 10.9* 17.2%® 39.6° 299.0*  4981.6° 3.8 28.5% 292.4* 0.99
CRI1 41.4° 14.4* 12.8% 16.3™ 47.0° 353.6®  4822.1° 3.3 27.9* 294.9* 0.99
CR2 37.8% 15.7% 12.3% 17.8° 59.0° 401.4° 5140.2* 3.7 32.6* 288.3% 0.99
CR3 40.7* 15.8% 12.1* 17.6° 65.4* 423.6°  4866.8" 4.0 35.1* 284.7° 0.99

W: wheat flour; BM: ball-milled RFPF; R1: 425-600 um RFPF; R2: 600-1,000 um RFPF; R3: 1,000-1,180 um RFPF.

*Mndicates a significant difference within columns (p < 0.05).
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Table 3. Color characteristics of red fleshed potato flour doughs measured as the lightness (L), red-green (a), and yellow-blue (b)

Raw Cooked
Samples
L a L a b

W 76.4+0.6 -3.5+0.2° 15.9+0.9° 72.34+0.1° -3.4+0.1° 17.1£1.5°

BM 54.0+1.1° 6.0+0.4° 16.1£1.1° 45.5+0.7¢ 7.4+0.5° 13.941.5°

R1 52.8+0.2¢ 6.1+0.1° 21.2+0.5%® 48.0+0.7° 8.4+0.3" 18.9+1.5%

R2 53.7+0.2° 5.9+0.1° 20.6+0.5° 48.7+£0.1° 8.1+0.1° 19.3+1.2*

R3 53.5+0.5° 5.2+0.2° 21.7+0.3* 47.9+0.5¢ 7.3+£0.4° 19.1£1.0°
W: wheat flour; BM: ball-milled RFPF; R1: 425-600 um RFPF; R2: 600-1,000 um RFPF; R3: 1,000-1,180 um RFPF.
*Indicates a significant difference within columns (p<0.05).
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