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Study on the Scallion Controlled Freezing Point Storage

Shung-Hung Ho Hung-Yu Lee Po-Ching Wu’

Department of Bio-Mechatronics Engineering, National Ilan University

Abstract

Scallion is a important spicy vegetable in Taiwan. However, in the summer time the typhoon will significantly affect the
scallion production, and make the scallion cost increase. According to the demand of the market, rolling type cold storage
was used for scallion. This will resolve the shortages problem of scallion supply in the market and avoid the scallion price
increase. This study investigated the internal air flow pattern, temperature change and distribution for traditional cold room
and controlled freezing point storage, in order to determine the stability and temperature uniformity of the systems. Besides,
the weight loss of scallion was investigated during the four weeks period under controlled freezing point storage. The result

was compared with the traditional cold room storage. Two varieties of scallion were used for this study. The effects of
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washing condition and storage location on the weight loss were also investigated. Under the operating condition with or

without scallion inside, the uniformity of temperature inside the traditional cold room was better than the controlled freezing

point storage. Based on the result of weight loss experiment, the weight loss phenomena of controlled freezing point storage

was more significant than the traditional cold room storage; compared with the BL variety scallion, the SW variety scallion

lost more weight during storage; the effect of scallion washing before storage was not significant. Due to difference of the

cold air flow pattern between traditional cold room and controlled freezing point storage, the location of scallion significantly

affected the weight loss phenomena of scallion storage. In the traditional cold room storage, the scallion at lower level lost

more weight than the upper level. But for the controlled freezing point storage, the scallion at upper level lost more weight

than the lower level.

Keywords: Scallion, Controlled Freezing Point Storage, Cold Storage, Temperature Distribution
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Table 1  Comparison of the temperature
distribution uniformity (standard deviation)
between controlled freezing point storage and
traditional cold storage rooms
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Table 2 The change of average temperature at
various times inside traditional cold storage
room without scallion

S 92@% :gé? (ﬁf)
— 2:00 19.90 2.31+0.71 0.11
- 8:00 21.60 2.20+0.69 0.12
= 14 : 00 28.56 1.21+0.64 0.13
| 20 : 00 23.97 1.91+0.67 0.12
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Table 3 The change of average temperature at
various times inside traditional cold storage
room with scallion
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Table 4 The change of average temperature at
various times inside controlled freezing point
storage room without scallion

G O
— 2:00 20.43 -0.26+0.25 0.13
= 8:00 20.33 -0.26+0.26 0.12
= 14:00 20.33 -0.48+0.47 0.08
g 20:00 20.28 -0.25+0.25 0.13
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Table 5 The change of average temperature at
various times inside controlled freezing point
storage room with scallion

T IO S G I
ECC)  OREE(CC)  (minT)

— 2:00 1987  0.19+0.12 0.5
—  8:00 1976  -0.04+0.33 0.7
= 14:00 1983  0.05+0.13 0.6
g 20 : 00 19.73 0.00£0.31 0.08
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Table 6 After one month storage, the ratio of
scallion with product value for traditional cold
storage and controlled freezing point storage
rooms
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Table 7 The ratio of scallion with product value
for samples with/without soaking inside
traditional cold storage room after one month
storage.
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Fig.10 The change of average temperature at various times inside controlled freezing point traditional
cold storage room with scallion
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Fig.11 The weight loss of scallion between traditional cold storage and controlled freezing point storage
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Fig.12 The weight loss of scallion at various levels inside the traditional cold storage room
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Fig.13 The weight loss of scallion at various levels inside the controlled freezing point storage room
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Fig.14 The weight loss of non-cleaning BL scalllon with/without soaking inside the traditional cold
storage room
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Fig.15 The weight loss of non-cleaning SW scallion with/without soaking inside the traditional cold
storage room
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