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Development of Strawberry Sterilization Precooler
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Fig. I Schematic diagram of sterilization apparatus
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Fig. 2 Picture of sterilization -
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Fig. 3 Outside view of the prototype Fig. 4 Inside view of the prototype
Table 1. Specification of prototype
Size 2X2X2m(LXW XH)
Capac1ty of freezer 2.2kW

Static pressure 13mmAaq,
AJr ﬂow rate 70cmm

S R [t
Qg/ hr
400kg

Minus pressure fan

O70nc generator

Loadmg weight of strawberries
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Table 2. Ozone sterilization effects for incubated bacillus

: Concentrations Sterilization rate by ozone treatment(%)
Microbes of ozone
(ppm) 1 hour 2 hours 4 hours
1 96.9 99.0 100
Coliform |——
10 99.9 99.9 100
1 925 05.8 096.6
Bacillus
10 985 99.1 994
1 14.3 - 986
Gray mold |- —- e
10 333 64.4 92.2

* T reatment.temperature - humidity : 3C, 95%

(2 B7] 2& AT - Y F FTF 2 AFEL FEH 2AE 24
Aoy AGANR W) AT - UAY T ATS D AE
AbstaTh dWeEE 3T, 55 9%, $FFS 0.05cmm/kge 2 2A1HY @ F3 sl
A¥stg o, A3 Table 39 UERAT, ddtAlTe] 782 2, 8 12ppm L&A
2 77 75%, 86.1%, 88.8% % uEtwtom, AU FFoldel B¢ 4zt 44.7%, 51.1%, 79.7%

2 JEtw

-191-



Table 3. Sterilization rate just after sterilization and precooling

Unit © 96
. Microbes counts before 2ppm 8ppm 12ppm
Microbes i stenhzatlon 2 hours 2 hours 2 hours
Bacillus 4 64><lO Cfu/ea 750 81 888
Gray mold | 3.8x 10°cfu/ea 447 51.1 79.7
¥ ea ! one strawherry
dd - oy AHelyl 27 *lia 3T, 20C A&AM4ao A & F4FA Fdz 44
8 A AE Ay $A482 Table 49 Fig 59 Uel e 424 gddrsze =
719 3l&Mog W HFEe FFHo] 5mmold e A FUHAT7 AsA dsid 3o
o ggolst AT e $F4 FURZ FRAAG 0TAN A4S AL PYE -
T, Faa -y, A - dEHE T T 1Y T AEARAE FEsgerng uxgd
g7le qefSol Hojol ¥ o BUHAY.
Table 4. Ratio of low quality strawberries(storage at 20TC)
Unit @ %
I
Davs ‘ Non-sterilization | Non-sterilzation 2ppm 3ppm 12ppm
y i . non—precooling - precooling 2 hours 2 hours 2 hours
Agt” 5 ‘ 66.7 57.9 346 - -
N ay o L . o
After 2 97.1 95.6 86.0 86.2 82.1
ays

50 -
+Non—stenhzat|on non—
v- 45 precooling oo
\3”__: —# - Non-sterilization,precooling !
5 40 ~ - 2ppm T
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5 25 - -t
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Fig. 5 Ratio of low quality strawberries(storage at 3TC)
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Table 5. Cooling umformxty, precooling rate and weight loss ratio

Initial Final Cooling time | Weight loss
Test hole Test site temperature | temperature (Average ratio
R I () cooling rate) (%)
1 Air inlet 1 17.9 52
2 Air inlet 2 19.2 59
3 Air inlet 3 18.1 44
4 Middle 1 188 55
5 | Middle 2 18.0 53
6 Middle 3 18.5 5.2 2 hours 25min.
7 Middle 4 180 438 (0.17C/min) 0.45
8 | Air outlet 1 19.0 50 |
9 Air outlet 2 19.0 5.2
Average | - 185 52
Max. Dev.) - 1.3 15
Std. Dev. - 0.51 0.42
) At - oy A Fe] AdE
Fol o] At &S Table 604 B uwie} o]

Y-y 9Fe AuAE R ALEY
AW T A5 916% ALFBoIF A% 682%7F 4T B RO Uehsch

Table 6. Sterilization ratio just after sterilization - precooling

Populations of average
Microbes microbes Sterilization ratio
U I (cfw/7}) o

Before " Subtilis 1.9x10°
sterilization . -

After Subtilis 1.6x10 91.6%
sterilization - p
- precooling Gray mold i 35X%10 68.2%
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Table 7. Ratio of low quality strawberry(storage at 25TC)

Non-sterilization T .
btorage days . non-precooling Sterilization + precooling

2 days - 70.4% 65.3%
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Table 8. Ratio of low quality strawberry(storage at 3C)

Szaion | o ieraton | Non-sienon
 Tdays 20% B
- 14 daybv”h 44% o 59% N 7'}8/;__“m7

21 days 66% 79% 94%
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