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ABSTRACT - This study was to present the proper probability distribution models that based on the data for sur-
veys of food cold storage temperatures as the input variables to the further MRA (Microbial risk assessment). The
temperature was measured by directly visiting 7 food plants. The overall mean temperature for food cold storages in
the survey was 2.55 £ 3.55°C, with 2.5% of above 10°C, —3.2°C and 14.9°C as a minimum and maximum. Tempera-
ture distributions by space-locations was 0.80 = 1.69°C, 0.59 + 1.68°C, and 0.65 £ 1.46°C as an upper (2.4~4 m), mid-
dle (1.5~2.4 m), and lower (0.7~1.5 m), respectively. Probability distributions were also created using @RISK
program based on the measured temperature data. Statistical ranking was determined by the goodness of fit (GOF) to
determine the proper probability distribution model. This result showed that the LogLogistic (—4.189, 5.9098, 3.2565)
distribution models was found to be the most appropriate for relative MRA conduction.

Key words: cold food storage, temperature distribution, MRA (microbial risk assessment), probability distribution model
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Fig. 1. The frequency distribution and fitting results (LogLogistic
probability distribution) for measured temperatures in space of
cold storage warehouse in Korea.
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Table 1. The distributions and differences between established and measured temperature in space of cold storage warehouse in Korea

Established temperatures No. of cold storage

Measured minimum

Measured temperature Measured maximum

(°C) warehouse temperature (°C) mean £ S.D. (°C) temperature (°C)
10 2 8.9 123+ 1.56 14.9
5 1 5.7 6.5+0.34 9.1
3 1 0.1 2.4+0.79 6.6
2 1 0.4 1.3+0.52 6.6
0 1 -1.5 0.6 £0.54 2.5
-2 1 -3.2 -1.28 £0.39 2.2
Total / mean + S.D 7 2.55+3.55
AX= G718 7 | e R Hol dAIRE, AN, AT(24~4m) 0.8+1.69°C, THH(1.5~2.4m) 0.59+ 1.68°C,
AFel &, W7o £= 5 oAy 89de] =R aFE(0.7~1.5m) 0.65 + 1.46°CE YEbgT W7t =2 A
Tt 4 FE R Hiwy o, =2 ¥717¢ H}‘%P—i W& 77wl Aol vlste] 5
WA AHREE 10°CE &L e Pad 5, o, i 2t wgten, Wzhr|e] FHI, ol Z
A FFe] FALES] WS 123°C, L 149°C, F { =2d HUAEA T LE8F) =9 T AT 2=
A 8.9°CZ ZAFE0{(Table 1) AAXEE 10°CE 35S o 7F 22 o7 Yelgoy AAFor Frho] 7P yhe
BRHOE NF FANE LEE 10CIHE BoIAA % LEE T e FUOE tegrh I A% W 2
2 5% 982 Hol 33 itk MYLEE SC2 2 9l Aol AU LIICE, FHOIA Y FA5E A
= gre 7(:)19,_’ AR FANA 2A-E P4 6.5°C, 3 o] ol g} |} HEAo] o= AT EX)] = o=
AL 9.1°C, HAXE 5.7°CE ZAHSATH(Table 1). W2 B & glo], WAAF Bl Qo] o] HAAE Histd
NELE 100Colde] SRS el AT sco] & Qe A4 WA wye] Ausolol & Aelth ¥
She gle A0E RAEAG FAMOE ANR WY 3 T A 2EAelsh BAsA Runsey S ¥
HES AS Cols AL VST YAV, B & Fao] wahe AFSIN oF 183 LEAle]7t Ak
Alo] 2 AALLEE 5°CE A -5 5°Cod<] H 13 2, Chourasia®t Goswami'¥2 1.4 +0.98°C *}-0]
exd wawe H3 b Aow Uehpdth A4eEE 2 /e oz musigled ot 2 24 At of
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Fig. 2. Temperature distributions by space-locations in cold storage warehouse in Korea. (CU: Cooling Unit).
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Table 2. Statistic analysis for top two probability distribution models for temperature of food cold warehouse space in Korea

Probability distribution models

Measured temperature (°C)

LogLogistic (-4.189,5.9098,3.2565)

Lognormal (2.5658,3.7311)

Mean + S.D. 2.55+3.55
5%tile value(°C) -2.00
50%tile value(°C) 1.50
95%tile value(°C) 9.30

A-D statistic” -
K-S statistic” -

2.75+4.88 2.57+3.73
-1.80 -1.83
1.72 1.78
10.41 9.62
337.51 350.96
0.0888 0.0997

DFor each of these statistics, the smaller the value, the better the fit.
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