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Microbiological Safety Evaluation on Ice Cream and Ice Pop Products
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ABSTRACT - In order to evaluate the microbiological safety of ice cream products, the total viable bacterial
counts were measured in 6 kinds of ice pops, 5 kinds of non-milk fat ice cream, and 5 kinds of milk fat ice cream, sold
in local markets. In addition, E. coli, S. aureus, B. cereus, and L. monocytogenes were artificially inoculated in three
types of ice cream products and stored at -5°C, -10°C, and -18°C, respectively, and after inoculation, viable cells were
measured periodically. As a result of the total viable count, about 1~2 log CFU/mL was detected in 16 kinds of ice
cream products. As a result of inoculation with microorganisms at various temperatures, the number of viable cells
decreased as the storage period became longer, and the higher the storage temperature, the faster the microorganisms
died. Especially, the microorganisms were killed faster in the ice pop products than in the other ice cream products,
and the microorganisms were killed relatively slower in the milk ice cream. L. monocytogenes and S. aureus were
relatively stable in frozen conditions compared to other microorganisms. The microbial contamination of commercial
ice cream was lower than the allowable standard of the Korean Food Code. Microorganisms did not proliferate when
the microorganism was inoculated at freezing temperature. Therefore, it is expected that the microbiological safety of
frozen foods will be ensured if the sanitary control and disinfection of raw materials are thoroughly carried out during
the production of frozen confections and the temperature control during distribution and storage is well maintained.

Key words: Ice cream, Microbiological evaluation, Shelf life
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Materials and Methods
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Table 1. Culture conditions

Culture

Culture media ...
conditions

E. coliKCTC 2571
S. aureus KCTC 1916 Tryptone soy agar 35°C, 24~48 h
L. monocytogenes KCTC 3624 (TSA, Oxoid, UK)

B. cereus KCTC 3710 30°C, 24~48 h




A 8N
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Results and Discussion
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Table 2. The result of total viable count according to type of ice cream products
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(Unit: log CFU/mL)

Sample Name

Total viable cell counts” Means

AY

Water ice

N.D.Y
1.04+0.17
1.39+0.09
1.25+0.17
1.35+0.06

N.D.

0.89"

Non-milk fat
ice cream

2.05+0.07
1.72+0.14
N.D. 1.47*
2.02+0.07
1.59+0.12

Milk fat Ice cream

CZIZ A= =T OmmUOW®

P

1.59+0.12
1.37+£0.23
1.36+0.26 1.65°
1.84+0.14
2.10+0.16

" Average and deviation of total viable count from the same product purchased from 5 different stores.

? Blinded sample name

% Viable colony was not detected at detection limit < 10' CFU/mL.

Y Means with the different letters in superscripts are significantly different (P < 0.05) by Duncan’s multiple comparison test.
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Table 3. The sweetness, pH and fat contents of ice cream used in
the microbial survival experiment

Fat contents

(@100mL) DX pH
Water ice (A") 1.0 19.1¢9 4.33°
Non-milk fat ice cream? 4.6 31.0° 6.40°
Milk fat ice cream (M) 5.0 33.3° 6.55"

" Blinded sample name

2 We purchased large-capacity bulk products for convenience of
experiment.

% Means with the different letters in superscripts are significantly
different (P < 0.05) by Duncan’s multiple comparison test
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Fig. 1. The survival of E. coli according to storage period and temperature (®: -5°C, o: -10°C, ¥: -18°C) and kinds of ice cream. A:

Water ice, B: Non-milk fat ice cream, C: Milk fat ice cream.
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Fig. 2. The survival of S. aureus according to storage period and temperature (®: -5°C, o: -10°C, ¥: -18°C) and kinds of ice cream. A:

Water ice, B: Non-milk fat ice cream, C: Milk fat ice cream.
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Fig. 3. The survival of B. cereus according to storage period and temperature (®: -5°C, o: -10°C, ¥: -18°C) and kinds of ice cream. A:

Water ice, B: Non-milk fat ice cream, C: Milk fat ice cream.
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Fig. 4. The survival of L. monocytogenes according to storage period and temperature (®: -5°C, o: -10°C, ¥: -18°C) and kinds of ice

cream. A: Water ice, B: Non-milk fat ice cream, C: Milk fat ice cream.
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