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Microbiological, Nutritional, and Rheological Quality Changes
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Abstract This study evaluated the microbial, nutritional, and rheological changes in potatoes, during storage at room,
low, and freezing temperatures for 6 months. No significant changes in total acrobic plate counts were observed for any
of the samples in the assessment of microbiological quality changes. For the 4 types of frozen potatoes, yeasts and molds
were not found until 24 weeks. The sugar contents of the potatoes stored at room and low temperature (10°C) increased
during the first 4 weeks of storage, but then decreased rapidly thereafier; while those in the frozen potatoes did not change
significantly throughout the 48 weeks. The vitamin C, B1, and B2 contents of the potatoes stored at room and low
temperature had decreased significantly after 4 weeks of storage, however, the levels in the frozen potatoes did not change
rapidly. The weight, volume, and hardness of the frozen potatoes changed much less as compared to the potatoes stored
at room and low temperature over the 48 weeks of storage. Finally, the cohesiveness of all the samples, except for the

frozen mashed potatoes, did not change during storage.
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Fig. 1. Total aerobic bacteria in potatoes while storing in room
temperature, refrigeration and freezer. 4: Whole potato stored at
room temperature (washed), Ml: Whole potato stored at 10°C
(washed), @: Mashed potato stored at —20°C, A: Whole potato
stored at —20°C, >X: Shoe string potato stored at —20°C, X: Diced
potato stored at —20°C, AA: Whole potato stored at room temperature
(not washed), and [J: Whole potato stored at 10°C (not washed).
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Fig. 2. Yeast and mold counts in potatoes while storing in room
temperature, refrigeration and freezer. 4: Whole potato stored at
room temperature (washed), El: Whole potato stored at 10°C
(washed), @: Mashed potato stored at —20°C, A: Whole potato
stored at —20°C, *: Shoe string potato stored at —20°C, X: Diced
potato stored at —20°C, 2A: Whole potato stored at room temperature
(not washed), and []: Whole potato stored at 10°C (not washed).
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Fig. 3. Changes in sugar contents of potatoes during the storages
under various conditions. 9: Whole potato stored at room
temperature (washed), ll: Whole potato stored at 10°C (washed), @
: Mashed potato stored at —20°C, A: Whole potato stored at —20°C,

X : Shoe string potato stored at —20°C, and X: Diced potato stored at
—20°C.
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Fig. 4. Changes in vitamin C contents of potatoes during the
storages under various conditions. 4: Whole potato stored at
room temperature, l: Whole potato stored at 10°C, @: Mashed
potato stored at —20°C, A: Whole potato stored at —20°C, > : Shoe
string potato stored at ~20°C, X: Diced potato stored at —20°C.
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Fig. 5. Changes in vitamin B, contents of potatoes during the
storages under various conditions. 4: Whole potato stored at
room temperature, ll: Whole potato stored at 10°C, @: Mashed
potato stored at —20°C, & : Whole potato stored at —20°C, X : Shoe
string potato stored at —20°C, X: Diced potato stored at —20°C.
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Fig. 6. Changes in vitamin B, contents of potatoes during the
storages under various conditions. €: Whole potato stored at
room temperature, l: Whole potato stored at 10°C, @: Mashed
potato stored at —20°C, 4&: Whole potato stored at —20°C, > : Shoe
string potato stored at —20°C, X : Diced potato stored at —20°C.
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Fig. 7. Changes in hardnesses of potatoes during the storages
under various conditions. €9: Whole potato stored at room
temperature, ll: Whole potato stored at 10°C, @: Mashed potato
stored at —20°C, A: Whole potato stored at —20°C, X : Shoe string
potato stored at —20°C, X: Diced potato stored at —20°C.
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Fig. 8. Changes in cohesiveness of frozen mashed potatoes
during storage.
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Table 1. Color Changes in potatoes stored under various
. . Color sensitivity
Variety Period (week)
L (Lightness) a (Redness) b (Yellow)
0 78.72 + 0.26* -2.06 + 0.06% 20.71 + 0.06
2 79.01 + 0.40™ -1.80£0.01F 21.13 £ 0.04°
4 78.63 £ 0.64* -1.58+0.10® 20.54 +£0.21%®
Room temperature- 8 78.94 £ 1.70* 244+ 0.06 22.19+0.04"
storage 12 79.05 + 0.34% -1.78 £0.13° 24.82+0.188
16 79.08 + 0.20* 230+0.15% 2221+ 0.09¢
20 78.17 £ 0.22%® 2.14£0.25™ 22.12 + 0.40%
24 77.41 £ 024 227+0.10% 21.74 £0.11%
0 78.79 + 0.06° -2.06 % 0.06" 20.71+0.06*
2 77.98 + 0.39%® -1.52£0.17 24.94+041°
4 79.01 £0.03° 2.55+0.13° 2527+049°
Low temperature- 8 77.71+0.10* -1.84 £ 0.03° 22.19+0.10°
storage (10°C) 12 80.48 + 0.40° -2.84 +0.03° 24,27+ 0.11¢
16 79.98 + 0.18¢ -1.91+£0.01° 22.55+£9.21°
20 78.69 +0.24° -2.36+0.08° 21.42+0.12°
24 7824 £0.13° -2.28 +£0.04° 2129+0.14°
0 74.04 £ 0,79 -3.94+0.03° 18.41 +0.48¢
4 74.17 = 0.55¢ -3.45+0.06° 18.31 £ 0.20¢
12 7291 +0.21° -330+0.07° 16.45+0.22°
Frozen whole potato
24 7327+ 0.24% -3.15+0.08¢ 16.94 +0.10°
36 73.67 +£0.18* -3.02 £ 0.06° 17.46 £0.14°
48 73.98 £ 0.16" -2.97£0.04° 17.97£0.13¢
0 72.63 +0.43* -1.06 = 0.20° 19.84 £0.84*
4 74.86+0.75° -1.33 £ 0.06° 20.07 £0.12*
Frozen diced potato 12 75.61+£021° -1.49 £ 0.05% 20.51£0.17°
24 75.82 +0.15° -1.58 +£0.06™ 20.29+0.12*
36 75.97 £ 0.12¢ -1.74 £ 0.08" 20.38 +0.26°
48 76.08 £0.12¢ -1.98 £ 0.04* 20.47+0.16*
0 80.19 +0.23° -1.73£0.03° 16.82 +0.21°
4 75.38 +10.51° -1.97+0.23° 14.93 £ 0.26*
Frozen 12 82.50+0.51° -1.85+0.06® 1542+037°
shoe string potato 24 82.01+021* -1.78 £0.07* 1531+£0.16®
36 82.15+£0.21* -1.83+0.08* 15.52+0.18°
48 82.39+0.17° -1.84 +£0.10® 15.49 +£0.23°
0 79.55+0.13° -241+0.02* 12.93+£0.10°
4 78.92+0.15° -1.64 £ 0.08° 13.01+0.12°
Frozen mashed potato 12 78.48 £ 0.30°* -1.75 +0.04° 11.41+£0.24*
24 78.67 +0.16™ -1.84 £0.07% 12.35£0.20°
36 78.76 = 0.15% -1.94+0.07° 12.50 £ 0.13"
48 78.94+0.17° 2.05+0.04° 12.88 £0.20°
Values reported as means + standard deviation.
"Values with the same letters (a-g) do not differ significantly (p < 0.05).
@t} Frozen mashed 7HAhs #74717k0] 945 33 & (cohe- b74 of
sivenessio] 34 Folpon} he AEEE A Wik} fde
2 A7olN Y B ol ARABL Ba) 2ajel )
A, e B 2 YA 70 M MEls Table 19] AEEHQ] S H7IeIa FE B AR 4
GeRRITE e WY B WEAY 47 wE A B 9% G, BAE Wk ANsn). slEss B
9] Axrol Wyt G, °)l Jeon 5(19), Chung 5(20)2] B - ‘@%} A7 AR F38.71 4 (total aerobic bacteria)
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