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Inhibitory Effects of Temperature, pH, and Potassum Sorbate against
Natural Microflora in Strawberry Paste during Storage

Joon-1I Cho, Sang-Do Ha, and Keun-Sung Kim*
Department of Food Science and Technology, Chung-Ang University

Residual contamination levels of natural microflora in strawberries were evaluated. Approximate counts of total
aerobic mesophilic bacteria, total coliforms, and lactic acid bacteria were 8, 2, and 3 log CFU/g, respectively,
whereas those of Escherichia coli and yeastsmolds were under the detection limit (<10 cells/g). Growth inhibition
degrees of total aerobic mesophilic bacteria, total coliforms, and lactic acid bacteria were also evaluated based
on three hurdles of preservative, storage temperature, and pH of strawberry paste prepared as model system.
Strawberry paste was stored at low (4°C), room (20°C), and high (37°C) temperatures. Potassum sorbate was
added as a preservative up to 0.1%. Acidity of strawberry paste was adjusted to pH 4 or 7. During 7-day
storage, inhibitory effects of the hurdles against bacterial groups were: storage temperature>pH of strawberry
paste > addition of potassum sorbate. Combination of three hurdles most effectively inhibited growth of residual

microflora.
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Table 1. Average counts of natural microflora on strawberries
collected from a domestic market

Natural microflora Average counts (log CFU/g)
Aerobic mesophilic bacteria 7.90
Lactic acid bacteria 319
Totd coliforms 222
E. coli NDY
Yeasts & molds ND

YNot detected (< 10 cells).
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Fig. 1. Growth patterns of total aerobic mesophilic bacteria in
strawberry paste stored at different storage temperaturesin pH
4(V:4C,H:20°C, @: 37°C).

Pooled SEMs(Standard Error Means) = 0.54 for 4°C, 0.66 for 20°C
and 0.68 for 37°C.
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Fig. 2. Growth patterns of total aerobic mesophilic bacteria in
strawberry paste with different pHs (@: pH 4, O: pH 7) during
storage at 20°C.

Pooled SEMs(Standard Error Means) = 0.66 for pH 4 and 0.74 for
pH 7.
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Table 2. Growth patternsof lactic acid bacteria and total coliformsin strawberry paste stored at different storage temperaturesin pH 4

) Lactic acid bacteria (log CFU/g) Totd coliforms (log CFU/g)

Storage period

4C 20°C 37°C 4C 20°C 37°C
initial inoculum 319 319 319 222 222 222
after 1 day 358 461 513 338 5.27 5.30
after 2 days 4.63 518 6.27 4.39 6.11 711
after 3 days 5.63 6.77 7.75 5.06 7.01 7.32
after 5 days 7.15 7.90 10.1 543 7.37 814
after 7 days 7.50 7.98 10.2 5.85 8.65 9.04
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Table 3. Growth patterns of lactic acid bacteria and total coliformsin strawberry paste with different pHs during storage at 20°C

. Lactic acid bacteria (log CFU/Q) Totd coliforms (log CFU/g)

Storage period

pH 4 pH 7 pH 4 pH 7
initial inoculum 3.19 319 222 222
after 1 day 461 5.70 5.27 5.56
after 2 days 5.18 7.28 6.11 6.18
after 3days 6.77 8.26 7.00 6.54
after 5 days 7.90 9.55 7.37 744
after 7 days 7.98 10.62 8.65 9.07

Table 4. Growth patterns of lactic acid bacteria and total coliformsin strawberry paste (pH 4, 20°C) with 0.1% potassium sorbate (W/
PS) and without 0.1% potassium sorbate (W/O PS) during storage

) Lactic acid bacteria (log CFU/g) Totd coliforms (log CFU/g)
Storage period
W/ PS W/O PS W/ PS W/O PS
initial inoculum 319 319 222 222
after 1 day 4.3 461 458 5.27
after 2 days 4.96 518 559 6.11
after 3days 6.56 6.77 6.13 7.00
after 5 days 7.90 8.32 6.26 7.37
after 7 days 7.98 8.27 7.17 8.65
12
12
10
2 o 8 s
g g 6 1
o 8 =]
: 5t
g g
6 = 2
' ' ' ; 0 : . . : : :
Storage time (day) Storage time (day)

Fig. 3. Growth patterns of total aerobic mesophilic bacteria in
strawberry paste (pH 4, 20°C) with 0.1% potassium sorbate (O)
and without potassium sor bate (@) during stor age.

Pooled SEMs(Standard Error Means) = 0.65 for with 0.1%
potassium sorbate and 0.66 for without 0.1% potassium sorbate.
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Fig. 4. Growth patterns of 3 groups of residual natural bacteria
(@: aerobic mesophilic bacteria, I : lactic acid bacteria, A :
coliforms) in strawberry paste (pH 4, 20°C) with 0.1% potassium
sorbate during stor age.

Pooled SEMs(Standard Error Means) = 0.65 for aerobic mesophilic
bacteria, 0.86 for lactic acid bacteriaand 0.71 for coliforms.
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Fig. 5. Changes in pH (panel A) and total acidity (panel B) of
strawberry paste stored at different storage temperaturesin pH
4(@: 4°C,O: 20°C, H : 37°C).

Pooled SEMs(Standard Error Means) for panel A = 0.08 for 4°C,
0.08 for 20°C and 0.13 for 37°C, and pooled SEMs(Standard Error
Means) for panel B = 0.12 for 4°C, 0.13 for 20°C and 0.11 for 37°C.
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