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Abstract

Cryoprotectivity of garlic bulb caused by the freezing point depression was studied to establish
the possibility of preserving the garlic at subzero temperature. Freezing point of fresh garlic
tissue showed almost consistency, ranged from -4°C to -5°C regardless of the cultivation area.
However, the freezing point was varied with the postharvest treatment and storage conditions, so
that freezing point of fresh garlic was -3.5°C before predrying, -4.5°C after predrving, -5.5°C after
5 months of storage and that of dead tissue was -2.5°C. Freezing lethality of fresh garlic bulb
preserved at -4, -6.5 and -15.5°C were 0, 10 and 70%, respectively. From these results, it was
concluded that critical lethal temperature might be -5~ -6°C. The respiration rate of garlic bulb
decreased with lowering the storage temperature down to -4°C. Q,, value was 2 at the tempera-
ture range of -4~-5C, 3 at 5~15C and 1.2 at 15-37C. In conclusion, optimal temperature for
garlic storage was -4°C when considering the cryoprotectivity of garlic bulb at subzero tempera-

ture.
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Fig 1 Schematic diagram for determination of freezing

point.

A: Insulated Chamber for Refrigerant

B: Refrigerant

C: Gloss sample tube

D Scample solution

E . Thermocouple probe

F . Temperature recorder (Model DR 030N, Chino)
G: Stirrer
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Table 1. Periodical chonges of the freezing and the super cooling points of garlic bulb

Growing Moisture content(%)

Freezing point(%)

Predrying treatment After 5 month Suppercooling

area After harvest After Predrying  After harvest after harvest storage point (°C)
Yeosu -3.0 ~ -4.5 -4.5
Muan -3.5 ~ -4.5 -4.5
Nam- 3.0 ~ -5.0 5.5
weon
64-66 60-62 -6 ~-15
Euise- 3.0 ~ a5 5.5
ong
Seosan -3.5 ~ -4.5 -4.5
Suweon -3.0 ~ -4.5 -5.0
Total
ota 64-66 60-62 3.0 ~ 4.5 ~ -5.0 4.5 ~ -5.5 6 -13
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Toble 2. The respiration rate and the Q;, value of
gralic bulbs at various storage temperatures

Respiration rate

Temperature (°C) (mg CO%/kg hr)

Q 1o Vvalue

-4.0 1.5 - 2.0
2.3 - 5.0
5 4.3 - 4.3 2(-4.0 - 5°C)
15 8.3 - 12.8 3( 5 - 15°C)
25 9.8 - 13.3 1.2(15 -~ 37°C)
37 14,2 - 14.8
Dead tissue

Time —

Fig. 2. Time-temperature cooling curve for garlic tissue.

S: super cooling point
T,: initial freezing point
T,: second freezing point
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Fig. 3. Chonges in respiration rate during the storage
timefJul. '84-Apr. '85).
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Toble 3. Freezing lethality® of gorlic tissue at various
storage temp. for 48 hrs

Storaging ‘temp.(°C)

Growing

area -4.0 -6.5 -9.5 -12.5 -15.5
Y eosu 0 s} 5.6 23.1 72.2
Muan 0 0 2.2 4.7 90.7
Namweon o] 0 3.3 3.0 449
Euiseong 0 0 1.5 4.3 94.7
Seosan o] 1.7 2.2 10.9 77.3
Suweon 0 0 3.8 9.6 80.4

* Freezing lethality was expressed as percent cloves with
color changed to brown within 2 days ot room tempero-

ture

Table 4. The freezing lethality® of gralic during

storage at -6.5C

Growing Storage time {(days)
area 5 20
Yeosu 8.2 18.4
Muan o] 0
Namweon o} 3.3
Euiseong 6.6 9.7
Seosan 2.7 9.2
Suweon 1.2 4.8

* Freezing lethality was expressed os percent with color
changed to brown within 2 days at room temperoture
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