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Investigation of microbial contamination in meal kit products
purchased via online shopping
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Abstract In this study, the delivery conditions and microbial contamination in Mille-feuille Nabe and fresh spring roll
meal kits purchased online were assessed. The average surface temperature on the product arrival was 14.4°C. The average
number of total aerobic bacteria and coliforms in Mille-feuille Nabe was 3.27 log CFU/g and 1.27 log CFU/g, respectively,
in meat, and 6.66 log CFU/g and 2.94 log CFU/g, respectively, in vegetables. The average number of total aerobic bacteria
and coliforms in fresh spring rolls was 3.82 log CFU/g and 1.93 log CFU/g in meat, and 5.62 log CFU/g and 3.31 log
CFU/g in vegetables, respectively. Escherichia coli was detected in bok choy and perilla leaves, with an average of 0.86
log CFU/g. Salmonella spp. and E. coli O157:H7 were not detected in any of the samples; however, Listeria monocytogenes
was detected in all three beef samples. Therefore, before consuming meal kits, sufficient washing and heating are

recommended to prevent occurrences of food poisoning.
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Table 1. Surface temperature of meal kit product
Temperature (°C)
A B C D E F G H

1* trial 12.4+0.36 12.6£0.26 11.9+0.46 23.1+0.10 16.6£0.62 9.3+0.92 12.5+0.61 22.0+0.62

2" trial 13.9+0.70 7.5+0.56 13.0+0.72 20.3+1.48 14.8+0.44 15.4+0.53 12.4+0.36 12.9+0.20
Table 2. Concentration of total aerobic counts in mille-feuille nabe

Total aerobic counts (log CFU/g)
Samples
Average A B C D E

Beef 3.27+0.67¢ 3.23£0.21% 2.97+0.59 2.88+0.44 4.39+0.05> 2.88+0.27°

Mushroom 6.39+0.93% 7.23+0.334% 4.8540.59" 6.52+0.20% 6.89+0.67"° 6.46+0.29%

Chinese cabbage 6.15+0.828 6.0440.09% 6.21+£1.95% 5.85+0.26“ 6.27+0.33“ 6.40+0.12*

Green bean sprouts 7.91+0.44* 7.90+£0.25"° 7.89+0.52"° 7.33£0.12¢ 8.39+0.30" 8.07+0.06"*

Bok choy 6.58+0.63% 6.61+£0.3945 6.14+1.16™ 6.55+0.71% 6.78+0.31" 6.80+0.06™

Perilla leaf 6.26+1.06° 6.4242.334 5.65+0.67% 5.95+0.13“ 6.78+0.10% 6.5240.30*

Soy sauce NDV ND ND ND ND ND

Chili sauce ND NT? NT ND ND ND

Peanut sauce 1.81£1.19° 1.52+1.75P 2.10£0.12 NT NT NT

UND: Not detected

INT: Not tested

*Values with different superscripts are statistically different (p<0.05). Uppercase letters designate statistical difference of values within each column,
whereas lowercase letters are statistically different within each row.

Table 3. Concentration of total aerobic counts in fresh spring rolls

Total aerobic counts (log CFU/g)

Samples
Average F G H

Seasoned pork 3.82+0.28¢ 3.94+0.15 3.49+0.02" 4.06+0.13%
Paprika 5.27+0.48" 5.79+0.23% 5.04+0.19< 4.99+0.48"°
Carrot 5.79+1.07"® 6.95+0.98" 5.63+0.08%° 4.81x0.37"
Onion 6.19+1.244 6.58+0.21482 7.34+0.20" 4.65+0.65"°
Red cabbage 5.23+0.77" 5.85+0.60" 5.41+0.665 4.45+0.12"%
Rice paper 2.11£0.76" 1.35£0.91™ 2.38+0.20% 2.63+0.12%
Chili sauce ND" ND ND ND

UND: Not detected
*Values with different superscripts are statistically different (p<0.05). Uppercase letters designate statistical difference of values within each column,
whereas lowercase letters are statistically different within each row.
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Table 4. Concentration of coliforms in mille-feuille nabe

AN EAEEA A 54 A A 2 F (2022)

Coliforms (log CFU/g)
Samples
Average A B C D E

Beef 1.27£1.17° 2.04+0.27°° 1.32£1.03% 0.25+0.50% 2.75+0.126% ND
Mushroom 1.23+1.30° 0.80+0.96* 1.86+0.26"% 1.6441.90< ND 1.86£1.62*
Chinese cabbage 2.23+0.52°¢ 2.05+0.06%" 2.71£0.21¢ 1.44+0.27% 2.75+0.15% 2.18+0.14°
Green bean sprouts 6.81+0.88" 7.09+0.04"° 7.05+0.01*° 5.20+0.10"¢ 7.12+0.03"° 7.60+0.11%*
Bok choy 3.35+1.628 2.88+1.15% 3.58+0.15% 3.98+3.27482 1.45+1.68% 3.02+0.035
Perilla leaf 3.09+1.22°8 2.23+0.63%° 2.14+0.28™ 2.39+0.425 4.67£1.18% 4.03+0.15"
Soy sauce ND" ND ND ND ND ND
Chili sauce ND NT? NT ND ND ND
Peanut sauce ND ND ND NT NT NT

YND: Not detected
INT: Not tested

*Values with different superscripts are statistically different (p<0.05). Uppercase letters designate statistical difference of values within each column,

whereas lowercase letters are statistically different within each row.

Table 5. Concentration of coliforms in fresh spring rolls

Coliforms (log CFU/g)

Samples
Average F G H
Seasoned pork 1.93£0.39° 1.950.148® 1.57+0.40™ 2.27+0.28%
Paprika 3.06+1.328 3.05+2.10% 3.85+0.315 2.28+0.494
Carrot 4.63+1.66" 6.34+0.79* 4.94+0.21%° 2.61£0.10%
Onion 3.08+0.858 2.67+0.50%" 4.05+0.47% 2.5440.58""
Red cabbage 2.45+0.46°¢ 2.45+0.24% 2.41£0.49¢ 2.48+0.70™
Rice paper ND ND" ND ND
Chili sauce ND ND ND ND

UND: Not detected

*Values with different superscripts are statistically different (p<0.05). Uppercase letters designate statistical difference of values within each column,

whereas lowercase letters are statistically different within each row.
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A 184S JEREL e A EFoItHSeo 5, 2006). Shin
52008)8] AFANME 258w FAE AAMEE AMREHE AL
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Table 6. Detection of pathogenic bacteria in mille-feuille nabe

Samples E. coli O157:H7 Listeria monocytogenes Salmonella spp.
Beef 0/10 (0%) 3/10 (30%) 0/10 (0%)
Mushroom 0/10 (0%) 0/10 (0%) 0/10 (0%)
Chinese cabbage 0/10 (0%) 0/10 (0%) 0/10 (0%)
Green bean sprouts 0/10 (0%) 0/10 (0%) 0/10 (0%)
Bok choy 0/10 (0%) 0/10 (0%) 0/10 (0%)
Perilla leaf 0/10 (0%) 0/10 (0%) 0/10 (0%)
Soy sauce 0/10 (0%) 0/10 (0%) 0/10 (0%)
Chili sauce 0/6 (0%) 0/6 (0%) 0/6 (0%)
Peanut sauce 0/4 (0%) 0/4 (0%) 0/4 (0%)

Total 0/80 (0%) 3/80(3.75%) 0/80 (0%)
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= n=5, =1, m=0, M=10 7] A|Asta ATHMEDS, 2021b).
e AdFode AEHA FUARL DHFU AR
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