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Abstract

Effects of refrigeration temperature and its fluctuation range on the growth of psychrotrophic microorganisms
and the quality of refrigerated foods such as apple, fish and oyster were evaluated to find optimum storage
conditions for a domestic refrigerator. Refrigeration temperature was 2°C or 4°C, and fluctuation ranges were
varied: +£0.3, £1.0, +1.2, or +4.0°C. Changes in hardness of apples stored at 2+ 0.3°C were much slower
than those of apples stored at 41.2°C. Freshness of fish and oyster also lasted much longer at low tem-
perature such as 23:0.3°C. The growth of Listeria monocytogenes inoculated on sliced ham was inhibited for 1
month at 2+0.3°C, but the cells at 4+ 1.2°C began to grows as time clapsed. Therefore, it was expected that
shelf-life of certain food stored in a domestic refrigerator could be extended by lowering temperature to 2°C

and by reducing fluctuation range of refrigerator.
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Fig. 1. DSC thermograms of fish muscle after 7 days
in refrigerator Al: 2+0.3°C, A2: 2+1.0°C, B: 4+1.2°C,
C: 4+4.0°C

Table 1. Peak temperatures of fish muscle in DSC thermograms stored at various temperatures

AlY A2 B C
Storage time N o o o
(days) T,(C) T(C) T,(C) T,(C)
Peak 1 Peak 2 Peak 1 Pcak 2 Peak 1 Peak 2 Peak 1 Peak 2
0 4478 52.02 44.78 52.02 44.78 52.02 44.78 52.02
1 44.78 51.49 4424 51.35 44.10 51.08 44.80 51.76
3 45.44 51.35 4338 51.35 43.38 51.35 43.57 51.22
7 44.64 51.22 41.81 49.87 42.36 50.40 40.61 50.54
"Al: 2£0.3°C, A2: 24+ 10°C, B: 4+ 1.2°C, C: 4+4.0°C
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Fig. 2. Hardness of apples stored at various tem-
peratures Al: 240.3°C, A2: 2+1.0°C, B: 4£1.2°C, C:
4+4.0°C
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Fig. 3. Effects of storage conditions on the microbial
populations of oysters, determined on Eugen agar
without preincubation Al: 2+0.3°C, B: 4+1.2°C
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Fig. 4. Effects of storage conditions on pH of oysters
Al: 240.3°C, A2: 24+1.0°C, B: 4£1.2°C

8YX|(BHI broth), %, #olM Listeria mono-
cytogenes2| M

A& ullx}q]l BHI brothol| 4] Listeria monocytogenes
9] A4 == Fig 5ol|4 Haz vle} o] 2°CellA=
5 =g o}, #°Coll A = vl w5 JAES o
20 vkl 10° cfu/mi7} H ok /-2 A5 2°Coll4] 9
AR SE vix|olde] A &l wsigl o,
#Col| 2] A2 45 BHI wR]ollAq Hr} =g,
HAAF55 107 cfu/mie] =g F A A7 & Bk
e Algd Ad ez ARFTe Ao digt W
Aol FrtElel Z719] $f Aol 2°CellA
L. monocytogenes®| generation timeo| 1.8Y A x g
v, Alg g vk AlF o= 129 2 FoiEglor, 3
2] F7te Boizlct

ko] A2 3} 22 A FolA vIAE A
88 5o o3t g nlgtsiA who}, 2ot
2°Cl A YA zel AAsted g o= 2] a4t 34
3 AzlElel Y9 Fo AeEdre 2] de
103-2] 1 mlukelgich. et HF&wrh 4°C1 B
Joll gt A §-, Listeriad> tht 7hashs AE
Bolzl slgd ont F 3 EEe] ik AAES Ko
Tl wd A 250 HAL vl YEL] Kol o
g 71, 587} 4+£4.0C C WA=,
4+1.2°Cel B BAmH} w8 ARpe] 2dgo]
°f 1Y Holls Ads7E oF 100002 F7kskadet
(Fig. 6).

ol5 AxE gofshd, WA 2x9 HA}
L. monocytogenes?] A5l vz F3k2 wljx] & A]

10 —— —
—CO— BHI A1
| —O— BHIB
g|. —®— MikA1

—4&— Milk B

Log cfu/ml
[0}

2 IS S S S ] I | L i
0 4 8 12 16 20

Storage Time (days)

Fig. 5. Effects of storage conditions on growth of L.
monocytogenes in BHI medium and milk during
storage Al: 2+0.3°C, B: 4+1.2°C
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Fig. 6. Effects of storage conditions on growth of L.
monocytogenes in ham Al: 2+0.3°C, B: 4+1.2°C, C:
4+4.0°C
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