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Changes in Quality of Expired Tofu During Storage at Different Temperatures
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ABSTRACT - The purpose of this study was to examine the microbiological and physicochemical changes on
packaged tofu stored at temperatures of 5, 13, 23, and 30°C, and measure the consumable period from the expiry date
to ultimately evaluate the microbiological safety on the extension of the consumable period. From the investigation,
the pH value of tofu at each storage temperature (5, 13, and 23°C) showed a slight decrease over the storage period,
although there was no significant change. The hardness of packaged tofu decreased more rapidly as temperature and
storage time increased and the tofu started to show signs of decomposition at the same time. Analysis on the microbial
change of tofu at different storage temperature revealed that the number of general bacteria also increased as the tem-
perature increased. It was further found that packaged tofu takes 25 days at 5°C, 7 days at 13°C, and 1 day at 23°C from
the expiry date until the general bacteria count is at least at the early decomposition level which is 10°C log CFU/g.
However, no coliform bacteria was detected from tofu after storing at 5, 13 and 23°C. When packaged tofu was stored
at 5°C, the L value changed significantly after 26 days, whereas the a and b values showed no significant change
during the storage period (P>0.05). When storing tofu at 13°C and 23°C the L value decreased after 8 and 3 days,
respectively. However, both a and b values increased (P<0.05).
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Fig. 1. Change in pH of packed tofu during storage at (a) 5°C, (b)
13°C, (c) 23°C. ®: A (A company packed tofu), o: B (B company
packed tofu), ¥: C (C company packed tofu)
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Table 1. Effects of storage days on color properties of packed tofu during storage at 5°C
A B C
Days L a b L a b L a b
0 86.29+0.78" -0.46+0.11" 15.54+0.35"¢ 88.63+0.76*" -0.88+0.18" 16.50+£0.83* 88.82+0.15*™ -0.83+£0.02" 16.43+0.02"
1 8645+0.93ab -0.47+0.08™ 15.57+0.30™ 88.13+£0.18"™ -0.80£0.17° 16.61£0.47" 88.81£0.30™ -0.83+0.07° 16.46+0.14"
4 86.39+0.30" -0.49+0.16™ 15.2440.18™ 88.78+0.80° -0.71+0.03* 16.50+0.27" 89.32+0.30° -0.71£0.04* 16.12+0.47"
7 86.30+0.78% -0.58+£0.09® 14.55+0.30° 87.54+0.49™ -0.85+0.18% 16.54+0.57° 89.24+0.35° -0.91£0.09° 16.90+0.26™
10 86.48+£0.37" -0.67+0.15* 15.06+0.74™ 88.46+0.64™ -0.88+0.05" 16.58+0.12* 88.90+0.57" -0.85+0.02* 16.29+0.24*
13 88.62+0.11¢ -0.48+0.05® 15.96+£0.21% 87.61+0.34™ -0.83+0.03* 16.65+0.45° 89.34+£0.07° -0.83+0.02° 16.38+0.23®
16  88.66+0.56 -0.54+0.17 15.89+0.36* 88.34+0.56™ -0.81+0.07* 16.3440.58" 89.17+0.13> -0.93+0.05* 16.60+£0.07*™
19 87.90+£0.21° -0.51£0.02% 16.11£0.15% 88.14+0.60° -0.88+0.03* 16.69+0.38" 88.62+0.88" -0.89+0.11* 17.15+0.42°
22 87.11+0.31" -0.58+0.09" 16.31+0.28° 87.21£0.36" -0.83+0.05" 16.92+0.10° 88.29+0.60* -0.87+0.44* 16.42+0.70""
25 87.83+£0.33% -0.49+0.05% 15.82+0.49°% 89.44+0.14% -0.8440.08* 16.00+0.32° 88.39+0.15™ -0.79+0.05° 16.65+0.51®*
26 87.28+0.12* -0.43+0.01° 15.86+0.22°" 87.26+0.10° -0.83+0.07* 16.52+0.48" 88.32+£0.19* -0.91+0.04* 16.59+0.37**
Y=*Means in the same column with different superscripts are significantly different at p<0.05.
Table 2. Effects of storage days on color properties of packed Tofu during storage at 13°C
A B C
Days L a b L a b L a b
0 86.29+0.22"° -0.46+£0.02" 15.54+0.16 88.63+0.45* -0.88+0.11* 16.51+0.12° 88.82+0.33¢ -0.83+£0.06° 16.43+0.25"
1 86.47+0.77° -0.44£0.07" 15.77+0.25* 88.25+0.76™ -0.87+0.03* 16.75£0.19® 88.28+0.24° -0.74+0.09 15.66+0.21*
3 86.58+0.49° -0.51+0.03* 15.87+0.26° 88.89+£0.21° -0.79+0.05° 16.97+0.15° 88.50+0.19¢ -0.78+0.04® 15.92+0.17%
5 86.15£0.28" -0.49+0.05" 15.56£0.29° 88.14+0.70* -0.75+0.05" 17.10+£0.18" 87.02+£0.30" -0.68+0.03" 16.75+0.18
7 86.14£0.30" -0.41£0.06° 15.94+0.24* 87.67+0.12° -0.64+0.12° 17.54+0.08° 87.33£0.31° -0.63+£0.06° 17.25+0.71%
8  85.34+0.32" -0.40+£0.03° 16.54+£0.06" 86.41+0.75" -0.63£0.08" 17.69+£0.43° 86.04+0.15" -0.68+0.02™ 17.43+0.31°
Y=¢Means in the same column with different superscripts are significantly different at P<0.05.
Table 3. Effects of storage days on color properties of packed Tofu during storage at 23°C
A B C
Days L a b L a b L a b
0 86.29+0.05" -0.46+0.03* 15.54+0.57° 88.63£0.20° -0.88+0.04° 16.51+0.18° 88.82+0.29" -0.83+£0.05° 16.43+0.46
1 86.42+0.51" -0.37£0.01" 16.24+0.26™ 88.13+0.78™ -0.81+0.05 17.02+0.58" 88.30+0.27" -0.86+0.04" 16.52+0.36"
2 86.13+0.78" -0.39+0.05° 16.79+0.57° 87.57+0.48" -0.78+0.06° 17.25+0.43® 88.88+0.21° -0.76+£0.06° 16.99+0.13™
3 85.78+0.87° -0.31+0.03° 16.94+0.81" 86.45+0.47° -0.63+0.09" 17.57+0.40" 87.99+0.60° -0.72+0.14" 17.34+0.16

"=*Means in the same column with different superscripts are significantly different at P<0.05.
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Fig. 2. Change in hardness of packed tofu during storage at (a)
5°C, (b) 13°C, (c) 23°C. ®: A (A company packed tofu), o: B (B
company packed tofu), ¥: C (C company packed tofu)
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