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Table 1. The relationship of temperature drop and time for Pak-choi using vaccum cooling.

Time (Sec) No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8
0 22 21 20 21 -1 0 21 21
30 22 21 20 21 -1 0 21 21
60 21 21 20 21 -1 0 21 21
90 21 21 20 21 -1 0 21 21
120 21 20 20 21 -1 0 21 21
150 21 20 19 21 -1 0 21 21
180 21 21 19 20 -1 0 21 21
210 21 19 19 19 -1 0 21 21
240 20 18 19 19 -2 0 21 21
270 19 12 19 19 -1 1 21 21
300 17 6 19 18 -1 1 21 21
330 15 2 19 18 -1 2 21 21

No.1, No.3 : Central temperature of stem
No.2, No.4 : Surface temperature of leaf
No.5 : Entrance temperature of condensor
No.6 : Exit temperautre of condensor
No.7 : Wall temperature of vacuum tank

No.8 : Room temperature
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Fig. 1. The relationship between volume flow rate and pressure drop for Pak-choi.
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Fig. 2. The relationship between temperature drop and time using forced air cooling.




FEABMTEHERENRE RS ZE 125

22 +
O—OW
20 | v—V—V—V §

G T—V—V—V
18 |

e —v——v——v\v__v
~16 |
o
14t
012 } O\O\O

r

210 F
o]
i B - o Stem temp. (PE bag w/hole)
£ 6 @ Leaftemp. (PE bag w/hole) \
[ )] =
= ; V Stem temp. (PE bag w/o hole)
0 v Leaf temp. (PE bag w/o hole) N
® .\,_.
-2 1 . 1 . ] . ] . ] R 1 . ] , :
0 60 120 180 240 300 360 420 480
Time (Sec)

3. /NEZRIARZE TR T e SRR R B AR
Fig. 3. The relationship between temperature drop and time for Pak-choi

using vacuum cooling.

g ~ 2koK TSR E TR R 2 RER

ERF LB VKUK B R OK TR » R OK B BR IS B Be A a2 » IR T REER
RRRFEARATERZEBE » BRAUOKPHGHUMEAT S » 97E4~6 B H0RE
e 4°C » WEEREIE S > FIEKR > BRRMERY FEERRZE > MEERFRE T
ARRIKE P o

B~ FRERSHEHKRG B 2R

B2 87 BERELUKS HREERARR » THE/NAEBRKEE 1126~12% »
R 59% ; MERENT » BAKEEE » ETERRN D B0 K B 7 8% 58 5 Iy R AR B
FARRAZER ; BRBEZE » NAEREE 6~7°C » H 2008 » £kEHN57% ; EXRA
257088 0 RIKEH2.01% » MEZEREAR c BEHES » NEEBEE6~7 CHA4NHE » KKK
5.6% > AEZRIESS - KIKE4.4% » BM=FETEW AR LEEESRR » BRERARS o
K HERERES » BRF > HERP TR EMR - THERKEEZSHWRREERN
FLUKERE » MINEEEW » DOk S » BLHEBKENEE » WAEE  MaHES -
AR UK AR HRIRBRZE » AR E 3 » FRF I REAKES » FREEREM T EEE
F > BORBEME ©



126 BEEESRREEE EE I BT A & H

#2. /NAZE ~ FEXR > ARTS R L FHm#E Kok #1E

Table 2. The optimum precooling period and water change of different cooling method for
Pak-choi and Chinese leek.

Pak-choi Chinese leek
Optimum precooling  Water Optimum precooling  Water
Precooling method period change period change
(min) (%) (min) (%)
Hydrocooling 5 +11. 26 6 +5.9
Forced air cooling 20 - 5.7 25 -2.01
Vacuum cooling 4 - 5.6 5 -4.4
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Table 3. Effect of different precooling method and storage temperature on water loss and storage

period for Pak-choi and Chinese leek.

Pak-choi Chinese leek

Precooling Storage Package Water Storage Water Storage
method temperature loss period loss period

(%) (Days) (%) (Days)
5C PE 0.20 6 1. 19 4
Hydrocooling NPE 7. 60 4 4.01 2
20°C PE 0.20 3 1.13 1
NPE 7. 80 2 5.11 1
5°C PE 0.10 6 0.99 4
Forced air NPE 10. 20 3 6.45 2
cooling 20°C PE 0.40 3 1.50 1
NPE 6. 80 2 4.57 1
5°C PE 0.10 6 1.33 5
Vacuum NPE 15.01 4 3.06 1
cooling 20°C PE 0.28 3 0. 82 1
NPE 18.95 2 4.92 1
5°C PE 0.10 5 0.23 4
Control NPE 12. 00 2 2.96 2
20°C PE 1.13 2 0.94 1
NPE 13.25 1 5.78 1

PE : with PE bag package NPE : without PE bag package
Thickness of PE bag 0.02mm
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Table 4. Effect of different precooling method and storage temperature on degreening rate for
Pak-choi and Chinese leek.

Pak-choi” Chinese leek”

Precooling Storage Rate of degreenig Rate of degreenig
method temperature (%) (%)
Hydrocooling 5°C 14.8 3.3

20°C 21.6 7.2
Forced air 5°C 5.6 5.9
cooling 20°C 25.8 15. 1
Vacuum 5C 2.3 4.1
cooling 20°C 18.8 14.9
Control 5°C 29.2 14.1

20°C 40.3 26.9

Z, pak-choi was stored in 5°C for 6 days, in 20°C for 3 days
Y. Chinese leek was stored in 5°C for 4 days, in 20°C for 1 day

| a value of initial | — | a value of final storage ]
Rate of degreening = X 100%
| a value of initial |
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Table 5. Effect of different precooling method and storage temperature on quality of Pak-choi
and Chinese leek.

Pak-choi® Chinese leek”

Precooling Storage Total sugar Crude fiber Total sugar Crude fiber
method temperature (%DW) (%DW) (%DW) (%DW)
Hydrocooling 5°C 7.5 14.7 20.8 13.8

20°C 6.9 15.2 20. 4 14.1
Forced air 5°C 8.6 14.3 23.1 15.7
cooling 20°C 8.0 15. 4 22.8 16.2
Vacuum 5°C 9.4 11. 4 23.5 14.6
cooling 20°C 8.1 12.9 21.4 15.5
Control 5°C 7.2 14.9 20.2 14. 8

20°C 6.7 15.1 19.1 15.4
Initial® 10.1 12.3 23.6 11.5

Z. Pak-choi was stored in 5°C for 6 days, in 20°C for 3 days
Y. Chinese leek was stored in 5°C for 4 days, in 20°C for 1day
. Initial was the day sampling.
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Effect of Different Cooling Method on the Quality and
Storage Period of Leafy Vegetables

Tsan-ru Chang1 I-luen Chen? Yun-chung Lee>

! Fellow Researcher and Chairman, Department of Crops Improvement Taoyuan DAIS

2.3 professor and Associate Professor, Department of Agricultural Engineer, NTU

Summary

The respiratory rate of some leafy vegetables is high at 25°C, with 103mg CO,/kg.hr for
Pak-choi and 471.4 mg CO,/kg.hr for Chinese leek. The time required to cool down to 5°C by
different cooling method are ; 5~6 minutes by hydrocooling, 20~25 minutes by forced air cooling
and 4~ 35 minutes by vacuum cooling. By packaging with plastic film and stored under 5°C after
precooling, the vegetables could be kept in good quality for 6 days. The storage period will be
shortened and the quality will be changed if they were stored at 20°C. The precooled vegetables
had better overall quality, higher total sugar content and lower fiber content than that of the non
-precooled control.

Precooling treatment could keep the vegetables in good quality and prolong its storage period.
Both vacuum cooling and forced air cooling are suitable for Chinese leek, however hydrocooling
is not suitable. All the three methods are suitable for Pak-choi. For suburb leafy vegetables, both
hydrocooling and forced air cooling are suitable, the choice depends on the distance of

transportation and the cost of feasility.

Key words: leafy vegetables, hydrocooling, forced air cooling, quality.
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