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Abstract

This study was undertaken to find the changes in the water activity, color, browning index, pH, °Brix, and micro-
organisms of onion flakes during 70 days. The onion flakes were stored for 70 days at a relative humidity of 90%
and different storage temperatures (20°C, 30°C, 40°C). Results revealed that water activity continued to increase
during storage. Samples stored at 40°C increased faster than samples stored at 20°C and 30°C. L-value was
decreased at all storage temperatures. The a-value and b-value were decreased at samples stored at 40°C. Also, L-
value and b-value showed a tendency to decrease as the storage temperature increased. Browning index increased
during storage; moreover, pH value and °Brix were decreased over the storage period and more rapidly at higher
temperatures. Aerobic bacteria were 1.54 log CFU/mL of onion flakes stored at 20°C, 1.4 log CFU/mL at 30°C, and
2.0 log CFU/mL at 40°C on the 14th day of storage. After that, it was not detected at 40°C and continued to
increase when stored at 20°C and 30°C. Also, levels of Escherichia coli and Staphylococcus aureus were not
detected during storage. Thus, to maintain the quality of onion flakes, it is necessary to control storage temperature

and relative humidity.
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Fig. 1. Changes in the water activity of onion flake during 70
days at various temperature.
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Table 1. Changes in the aerobic bacteria of onion flake during the storage at various temperatureduring 70 days at various temperature

Storage Storage period (days)
tempera
ture (°C) 0 7 14 21 28 35 42 49 56 63 70

20

30

Table 2. Changes in the aerobic bacteria of onion flake during 70 days at various temperature

Storage Storage period (days)
temperature (°C) 0 7 14 21 28 35 ) 49 56 63 70
20 ND’ ND. 1.59£0.16° 1.69£0.12°% 1.98£0.19% 2.13£0.18"® 2.11£0.10°®  2.22+0.02% 1.96+0.17% 2.31+0.08"  2.15+0.04"®
Aerobic bacteria 4,y N 14810000 16540070 1.69£0.12°  1.89£0.16°  2.06+003°  186:036°  139:055%  1.504028 N.D.
(log CFU/mL)
40 N.D. ND. 198:028"  1.7440.06*  1.00£0.00"  0.50+0.71% N.D. N.D. N.D. N.D. N.D.

All values are meantSD (n=3).
UN.D: Not detected
ACThe means followed by the by the same letter are not significantly different by Tukey’s multiple range test at p<0.05.
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Fig. 2. Changes in the color of onion flake during 70 days at various temperature. A: L-value (lightness), B: a-value (redness), C: b-

value (yellowness), D: AE.
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Table 3. Pearson’s correlation coefficients of water activity, pH, “Brix, L, a, b, brown index by different storage temperature

Water activity pH °Brix L a b Brown index
Water activity 1.000 0.150 -0.958"" -0.945™ -0.158 0.026 0.872"
pH 1.000 -0.040 -0.035 -0.149 0.012 -0.043
°Brix 1.000 0.965™ 0.293 0.124 -0.942™
20°C L 1.000 -0.269 0.367 -0.925
a 1.000 0.067 -0.305
b 1.000 -0.250
Brown index 1.000
Water activity pH °Brix L a b Brown index
Water activity 1.000 -0.449™ -0.943™ -0.931™ 0.406 -0.269 0.822™
pH 1.000 0.579" 0.571" -0.076 0.657" -0.594™
°Brix 1.000 0.968™ -0.388° 0.529™ -0.938"
30°C L 1.000 0.044 0.702* -0.916™
a 1.000 0.365™ 0.421°
b 1.000 -0.730™
Brown index 1.000
Water activity pH °Brix L a b Brown index
Water activity 1.000 -0.692™ -0.945™ -0.972" -0.4817 -0.652™ 0.792™
pH 1.000 0.835" 0.755™ 0.823" 0.805™ -0.891™
°Brix 1.000 0.966™ 0.7317 0.839™ -0.945™
40°C L 1.000 0.6917 0.781% -0.857"
a 1.000 0.910" -0.898™
b 1.000 -0.936™
Brown index 1.000

D*p<0.05, “*p<0.01.
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