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Abstract The food cold chain refers to a technology and distribution supply chain applied to maintain a constant tem-
perature suitable for the product from production (harvest) to delivery to consumers. In particular, in Korea, the insulation
material used in the food cold chain is mostly EPS (Expanded Polystyrene), which is used as a transport container for
various food cold chains. However, according to the government's eco-friendly policy, companies charge environmental
contributions to the use of EPS, but due to its low price and convenience of handling, it is still used as a container for
delivering food. In this study, in order to measure the domestic delivery environment of general refrigerated foods,
changes in impact, temperature, and humidity during transport of the EPS packaging system containing foods and ice
pack refrigerants were measured. As a result, there were 2?3 sections in which a high impact force of 40 G or more was
generated during transport. This can cause damage to the product and EPS container. The difference in temperature and
humidity changes by parcel transport routes is more than 30%, so it is necessary to present accurate standards for the
domestic cold chain distribution environment. As a result of microbial experiments. the transportation period had a dom-
inant effect on the increase in total viable count and E. coli count.
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Fig. 1. EPS cooling packaging box for delivery service.

Fig. 2. Fresh foods and data logger in EPS cooling packaging box for delivery service.
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Fig. 3. Distribution of Temperature and RH of parcel delivery route (Seoul<>Daejeon).
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Fig. 4. Distribution of Temperature and RH of parcel delivery route (Seoul<>Gangneung).
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Rom, B Apo M vjgr|7tel wE &
2 o] o}i A7gste] EPS RY87]9 45 %*46}21@.
7} A9 el v Fe] 2EREE B gidA Y by
%o 75 F 400%(6.6M7F, BlEAIZHB0AIZE) Tl dF
WeE MeE 2Hsiem, AeAY
880%(14.6A17F, ¥iEAIZH33A17), AFAS

T A WS 4 ol WS Fel EpS 13
8719] szo] WAHo] 99} YRR fedEe] the
Aol wja) We ey ARE 2. RE Ao
of wu) vigol] o)F e WalE BAa, & @) vl
A7 ool W AFLES Zoskes ke AL %
gk w3k, 7 A WiE F FEel Wale 27] 87

2710014 30% W Welld S7F Hsbrh A=A

20

0 1 '

0 500 1000 1500 2000 2500

Time (min.)

12. 0% ¥ 38 EY

FAsHES] 58 FolM ME 9 FA gk A3

£ PSD(power spectral density)® X3 sl= Zlo] dubzo]
ARk, PSDE E=F317] fsike 5 5 #H JEa40l

93 715 (G) BE7F ms-GE B3
3 #EAo] e e TR wEe] HiHE A9E
el Eoh. wEbA, B dAFeas AdAE

THETAA WA He JF 9 FA9e xS B

7] 98t A1ZFE Y (time domain)®] 7HEE(G)] X
g eI
Flg 62 Aol tiAZEA ] A7k mE TSR X
2, 53] o] 7l g IEA] AF TRl gk
°|& 83l Fo] £ ghdo] A JEE uiE
H AlFolt) 2 ZolA] & = o] Bl uid Fol| 2

60
40
b o
O 20t
N
E |
g= I w , b
e 0 'n u LA T [ L T
3 |
3
o -20
- |
-40 |} |@ Acceleration X
@ Acceleration Y
W Acceleration Z
-60
0 5 10 15 20 25 30

Time (hour)

Fig. 6. Acceleration (G) distribution of delivery service route (Seoul—Dagjeon).
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Fig. 7. Acceleration (G) distribution of delivery service route (Seoul<>Gangneung).
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Fig. 8. Acceleration (G) distribution of delivery service route (Seoul<Jeju).
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Table 1. Microbial breeding of sterilized milk after domestic delivery service
Sterilized milk Vacuum-packaged frozen mackerel
Route (days) Total viable count E. coli Total viable count E. coli
(cfu/mL) (cfu//mL) (cfu/g) (cfu/lg)
Control ND ND ND ND
Seoul—Gangneung (4) 223 x 10° 4.50 x 10* 237 x 10° 2.60 x 10*
Seoul>Jeju (7) 30.00 x 10° 7.81 x 10* 70.00 x 10° 5.10 x 10*

% Count effectively used to calculate the result. ND =not detected
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