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Abstract

Purple-fleshed potato powder (PFPP) was investigated to determine optimal mixing ratio with milk powder and dex-
trin to produce a ready-to-eat mashed potato powder. The rheological characteristics, color, and anthocyanin contents
were studied at a different concentration of ingredients. The power-law model was applied to explain the mechanical
spectra of mashed potatoes which represented the change in structure induced by different mixing ratios. Mixture
design was used to obtain the experimental points used to establish the empirical models to describe the effects of
each ingredient on the characteristic of the mashed potato. The results of mechanical spectra showed that both stor-
age and loss moduli (G' and G") were significantly influenced by PFPP and milk powder concentration. The power
law parameters n' and n" showed higher values for the mashed potato with a lower concentration of PFPP and a
higher concentration of milk powder, which showed that the gel networks involved in the mashed potato were
weaker. The optimum mixing ratio with the highest redness and anthocyanin content, while maintaining the rheo-

logical properties similar to the commercial mashed potato, was determined as PFPP:milk powder:dextrin

90.49:4.86:4.65 (w/w). The proportions of PFPP and milk powder in the formulation significantly changed the char-
acteristics of mashed potato, whereas no significant effect of dextrin was observed in this formulation.
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Table 1. Mixture compositions of mashed potatoes formulated in a constrained mixture design

Coded values

Ingredient Proportion

Mixture
X1 X2 X3 Potato flour (%) Milk (%) Dextrin (%)
1 0.838 0.138 0.025 83.8 13.8 2.5
2 0.800 0.100 0.100 80.0 10.0 10.0
3 0.875 0.075 0.050 87.5 7.5 5.0
4 0.838 0.088 0.075 83.8 8.8 7.5
5 0.800 0.200 0.000 80.0 20.0 0.0
6 0.900 0.000 0.100 90.0 0.0 10.0
7 1.000 0.000 0.000 100.0 0.0 0.0
8 0.938 0.038 0.025 93.8 3.8 2.5
9 0.888 0.038 0.075 88.8 3.8 7.5
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Fig. 1. Mechanical spectra of storage and loss modulus for mashed potatoes by different formulations in Table 1.

Table 2. Power-law parameters of the storage and loss moduli (G' and G'') according to Eq. (1) and (2)

Formulation K' (Pas™) n' R? K" (Pas™) n" R?

1 6549 0.1057 0.986 707 0.2889 0.999

2 4723 0.1006 0.985 470 0.2995 0.999

3 14810 0.0941 0.986 1446 0.2684 0.999

4 8166 0.0991 0.986 819 0.2849 0.999

5 4755 0.1182 0.988 589 0.2908 0.999

6 37550 0.0892 0.993 3845 0.2112 0.995

7 51510 0.0877 0.991 4997 0.2284 0.996

8 31520 0.0900 0.990 3076 0.2406 0.999

9 23620 0.0893 0.991 2307 0.2367 0.998
mjH = EH o] E7} physical gels -2 weak gelsol] 353} Bl o, AR B gl vwA =2 1, 2, 5,
= 54 e S B, I w3 Al 9 rue 6 AEHA WA 45.32+0.03 o] =& —’Fi =
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Fig. 2. Visual appearance of different mashed potato formulations in Table 1.
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Table 3. Experimental results of color, anthocyanin, and rheological parameters for each formulation

Formulation Color Anthocyanin content Storage modulus Loss modulus
L a b (mg/kg) (kPa) (kPa)

1 47.09 + 0.06° 9.82 +0.15¢ 0.87 + 0.09° 390.07 + 33.66" 10.91 + 0.54" 2.67 +0.03
2 49.77 + 0.06° 943 +£0.18° 0.60 + 0.06° 363.33 +20.95° 7.69+0.71° 1.87+0.17¢
3 4497 +0.05°  10.06+0.01°  0.62+0.05° 402.98 + 40.50™ 23.33 + 0.40° 4.94 £ 0.09°
4 4571 £ 0.03° 9.83 +0.14¢ 1.01 + 0.06° 401.13 + 26.68% 13.19+ 1.31 3.04 + 0.30°
5 4532 +0.03¢ 931 +0.03° 0.51 + 0.06™ 380.85 +21.13° 8.40 + 0.65 225+0.157
6 4496 +0.02°  1032+0.01°  -0.14 +0.04° 430.64 + 32.30™ 57.34+£5.71° 9.98+0.91°
7 40.86+0.03"  11.19+0.04° 0.38 + 0.08° 585.56 + 34.37° 7836 + 2.84° 14.02 + 0.34°
8 44.06 +0.02¢  10.78+0.27° 0.49 + 0.04" 468.45 + 30.47° 48.54 + 4.11° 9.22 + 0.46°
9 44.64+0.06"  10.19 £ 0.04° 1.05 + 0.09° 409.43 + 12.68% 36.21 + 0.55¢ 6.77 = 0.14°

*h Indicates a significant difference within columns (p<0.05).

Table 4. Regression coefficients and correlation of polynomial models to experimental data in mixtures design of the mashed potato

samples
Coefticients
Variable Model R?
ﬁl ﬂZ B3 ﬂlZ ﬂl3 ﬂ23 BIZ3

L Quadratic 40.90 45.40 112.20 54.00 -125.60 -116.50 - 0.99
a Linear 11.24 1.98 2.44 - - - - 0.96
b Cubic 0.40 0.50 -79.80 -42.70 158.50 160.90 -105.20 092
Anthocyanin content (mg/kg)  Quadratic 583.20 383.90 115.50 -408.20 302.70 479.70 - 0.86
Storage modulus (kPa) Cubic 78.00 393.00  1,803.00 -829.00 -2,149.00 4,211.00 -9782.00 0.99
Loss modulus (kPa) Cubic 14.00 -96.00 917.00 64.00 -1,048.00 -2,535.00 1582.00  0.99
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