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ABSTRACT - In this study, we investigated the changes in both ambient temperature and microbial contamina-
tion of fresh convenience foods (FCFs) caused by the behavior of consumers after purchase. According to consumer
survey results, it took 0.5 to 3 h put the purchased FCF in a home refrigerator or consume it. Only aerobic bacteria and
Staphylococcus aureus (below maximum permitted limit) were detected in FCFs obtained from a local market. During
storage of FCFs in a vehicle trunk for up to 3 h. the external and internal temperatures of FCFs were found to be 19
and 18.5°C in spring, 44 and 42°C in summer, 31.3 and 29.2°C in autumn, and 17.6 and 16.8°C in winter, respectively.
Changes in contamination levels of aerobic bacteria on FCFs stored in a vehicle trunk for up to 3 hours are as follows: 2.72
— 3.41 log CFU/g in spring, 3.11 — 4.32 log CFU/g in summer, 3.08 — 3.81 log CFU/g in autumn, 2.71 — 3.36 log CFU/
g in winter. S. aureus exceeding the tolerance was detected even when the FCFs were stored in a vehicle trunk for 1 h in
summer and autumn and 2 h in spring and winter. Among three boxes (corrugated box, styrofoam box, and corrugated box
coated with an aluminum film), the styrofoam box maintained the lowest temperature and showed the lowest growth rate of
microorganisms on FCF after storage for 3 h in the vehicle trunk depending on whether ice was added. These results indi-
cated that the possibility of food poisoning occurs when FCFs are exposed to the external environment. It is necessary to
provide guidelines regarding storage temperature and allowable time for safe consumption of FCFs after purchase.

Key words : Fresh convenience foods (FCFs), Microorganisms, Behavior of consumer
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Fig. 1. Types of packing boxes usually used to carry the pur-

chased fresh convenience food and other foods. (A) corrupted box, (B)
corrupted box coated with aluminium film, (c) styrofoam box.
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Table 1. Primer sets and amplification conditions used for the polymerase chain reaction (PCR)

Microorganism Primer sequence (5°-3)

Product size Target gene

Thermal cycle program

5‘-GCGATTGATGGTGATACGGTT-3’

Initial denaturation 94°C 3 min, xX37 cycles

denaturation 94°C 1 min,

S. aureus . ,  267bp nuc annealing 55°C 30 s,
5‘-“AGCCAAGCCTTGACGAACTAAAGC-3 elongation 72°C 90 s,
extension 72°C, 3.5 min.
5-TGCAAGTCCTAAGACGCCA-3’ Initial denaturation 94°C 5 min, x30 cycles
denaturation 94°C 1 min,
L. monocytogenes , 113 bp flic annealing 55°C 1 min,
5‘“CACTGCATCTCCGTGGTATACTAA-3 elongation 72°C 2 min,
extension 72°C 5 min.
5¢-ACTGCTAAAACCACTACT-3’ Initial denaturation 94°C 5 min, x30 cycles
denaturation 90°C 1 min,
S. Typhimurium . , 495 bp inv4 annealing 51.5°C 30 s,
5“-TTAACGCAGTAAAGAGAG-3 elongation 72°C 1 min,
extension 72°C 7 min.
5‘-CGTGCCGATTTAATTGGGGC-3’ Initial denaturation 94°C 5 min, x35 cycles
denaturation 94°C 20 s,
B. cereus . , 558 bp bceT annealing 55°C 20 s,
5-CAATGTTTTAAACATGGATGCG-3 elongation 72°C 20 s,
extension 72°C 5 min
Results and Discussion
SN o
ARRHE S oS 20)AHES] BEAAL Tt 22%
Stel 2 AEEE AAANHES FoS 203(F 80%) (18 People)
o Uo R AEEAE AT A3, AR AR o)
77.5% (6278/80%8), ‘73 22.5% (18%/80%8)2] HI &= Yl
o, AFUlE 20t 7.5% (6%8), 30t 31.25% (259), 40tH]
47. 5% (389), 50t 11.25% (999), 60t ©]’d 2.5% (2% 7HA] 0.5 - 1h
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AL L 9l W& 25% (209), BA 21.2% (179), =8
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o s _ o _ Fig. 2. Time required to reach at home or consume after purchase.
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Table 2. General characteristics of purchaser’s behavior patterns

Season (80 people) !
Survey category Example - - Total (%)
Spring (20) Summer (20) Fall (20) Winter (20)
Male 3 6 5 4 18 (22.5%)
Gender

Female 17 14 15 16 62 (77.5%)

20-29 2 1 2 1 6 (7.5%)
30-39 6 7 5 7 25 (31.25%)
Age 40-49 8 9 12 9 38 (47.5%)
50-59 3 3 1 2 9 (11.25%)

60 < 1 0 0 1 2 (2.5%)
Private car 7 8 10 8 33 (41.2%)
) Taxi 5 4 2 6 17 (21.2%)

Transportation

Bus 7 6 2 5 20 (25%)
Walk 1 2 6 1 10 (12.5%)
<0.5 12 6 6 11 35 (43.7%)
Time to refrigerate and 05-1 5 3 12 7 27 (33.7%)

consume (h)

1-3 3 11 2 2 18 (22.5%)

. Yes 0 2 0 2 (2.5%)

Use of ice

No 20 18 20 20 78 (97.5%)

20 respondents for each season (total 80).

Table 3. Changes in contamination level of microorganisms on the FCF stored in a vehicle trunk for each season

Initial Storage in vehicle trunk (h)
Bacteria" Season . .
microorganism 1 2 3
Spring 2.72 2.97 3.34 3.41
Aerobic bacteria Summer 3.11 3.32 3.86 432
(log CFU/g) Fall 3.08 3.22 3.62 3.81
Winter 2.71 2.96 3.34 3.36
Spring ND ND 2.28 2.49
Summer ND 2.36 2.59 2.92
Staphylococcus aureus (log CFU/g)
Fall ND 2.32 243 2.78
Winter ND ND 2.23 2.45

ND: Not detected (limit of detection<1.0 log CFU/g).

! Other pathogenic bacteria, such as Coliform, E. coli, L. monocytogenes, B. cereus, Salmonella spp. were not detected.
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Fig. 4. PCR products obtained after amplification of DNA
extracted from smoked chicken breast salad. M: 1 kb size marker,
P: nuc gene positive control (amplicon size; 267bp), 0 h - 3 h:
Fresh-cut-produce isolated from smoked chicken breast salad in
summer, N: negative control.
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