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Study of Methods to Reduce Water Loss Rate for Vegetables in Vacuum Cooling

Liu Baolin

Wang Xueqin

(Institute of Cryobiology and Food Freezing, University of Shanghai for Science and Technology, Shanghai, 200093,
China)

Abstract Water loss is inevitable during vacuum cooling because the temperature is decreased through the loss of water in vegetables.
The cooling effect of leafy vegetables in vacuum cooling is evident, but that of root vegetables is not obvious because their tissue is com-
pact. Iceberg lettuce, cabbage and carrot were studied by using three type vacuum cooling methods i. e. , direct vacuum cooling, spray
water vacuum cooling and water absorbent film package vacuum cooling. The results show that vegetables packaged with water absorbent
film have the fastest temperature decreasing rate, the shortest cooling time and the lowest water loss rate. When the temperature of iceberg
lettuce in water absorbent film package vacuum cooling is decreased from 25°C to 5°C , the time taken is 43% less than direct vacuum
cooling, and the water loss rate reduces 76.3% . When the temperature of cabbage in water absorbent film package vacuum cooling is de-
creased from 27°C to 5°C, the time taken is 48% less than direct vacuum cooling, and the water loss rate reduces 76.7% . When the
temperature of carrot in water absorbent film package vacuum cooling is decreased from 24°C to 8°C, the time taken is 37.5% less than
direct vacuum cooling, and the water loss rate reduces 91% . So water absorbent film package vacuum cooling is an effective method to im-
prove temperature decrease rate and reduce water loss.
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Fig.1 Temperature curves of iceberg vegetable during

vacuum pre-cooling with different pre-wetting methods
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Fig. 2 Temperature curves of cabbage during vacuum

pre-cooling with different pre-wetting methods
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Fig. 3 Temperature curves of carrot during vacuum
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Fig. 4 Changes in water loss of iceberg lettuce during

vacuum pre-cooling with different pre-wetting methods
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Fig.5 Changes in water loss of cabbage during vacuum

pre-cooling with different pre-wetting methods
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Fig. 6 Changes in water loss of carrot during vacuum

pre-cooling with different pre-wetting methods

B, DRI 53 S 7 A ™ 1L 5 i K Ak By F A5 i
Wi e L AR 3D  ARR— R 2 R K 7
TR FBESRA B, DRI X 10 2R 7K R OR A AR B
5 TR IR K RS0 2 Kb LT, 28 A 1R 7K 43 R 4ok
TR L7k, DT 5 2 Mt SR AR B 2 K (9 7K 73
RRFEAR, SRR 5 A B RARE o =T S HH%
Lz T A K A 7 25 T SR KR I 45 F R LE
ATRAE AT R B N B R KR ZZ O, B
DFRZ SR e/ o BRI A R 28 AR,
FLFE 2 5 TR B R AR R R 5K 28k, SR
B /INHCE 5 TS0 356 PN AL TR X 22530/, R
KA K b I HE R AR, BT AR 7K A AR AR K 5 1 )
B AR, P9 AR R AR B S A R
FR BRI AARTR, R RR



H3E FE2H #% F R Vol. 34,No. 2
2013 £4 B Journal of Refrigeration April ,2013
A [J]. Report of the National Food Research Ins. ,1983,43.
3 &g

l—ixﬁn—";é@ \éHQ/Q§i%§%<$H$E% E)Ih?Nl_.'TTE:
FEEZS TRV Wt /K TRV R /K 5 4 78 = Pl AN [) 3 4 B
T WL T, & B E 32 T 1 o T R e 18

RIKF I UK BRI BRI Z , KIK R Z 5 TR
SOk R s IR NDRTE s e B S 2 (PN

5 %ﬁﬂﬂ?‘@%ﬁ ﬂi/‘?"*ﬁ%’éf@% tE?I’JT”FFUEDj

AT b R B H (S30503) BEH, (The
project was supported by the key project of Shanghai city ( No.
$30503). )

&% 0k

[1] McDonald K, Sun D W. The formation of pores and their
effects in a cooked beef product on the efficiency of vacuum
cooling[ J]. Journal of Food Engineering, 2001, 47(3) .
175-183.

[2] Haas E, Gur G. Factors affecting the cooling rate of lettuce
in vacuum cooling installation[ J ]. International Journal of
Refrigeration, 1987, 10(2) ; 82-86.

(3] ORIGEME, X FEAK. B 25 ¥ 20 i 96 75 2 1ot B2 22 f
BT gl T R4 ,2012,28 (1) ;266 - 269. (Song Xi-
aoyan, Liu Baolin. Temperature variation on Shanghaiqing
surface during vacuum cooling process[ J]. Transactions of
the CSAE,2012,28(1) :266-269. )

(4] sl W, Wb, 5. 7EA R 28 TR O RH A
RENSEERX TR [T ], A Rb 2 5 EOR %41 , 2007 ,26
(2):142- 145. (Han Zhi, Xie Jing, Pan Yingjie, et al.
Vacuum cooling of cabbage in different low temperatures
[J]. Chinese Journal of vacuum science and technology,
2007,26(2) .142-145.)

[5] Hayakawa A, Kawano S, Twamoto M, et al. Vacuum cool-

ing characteristics of fruit vegetables and root vegetables

109-115.

[6] Sun Da Wen, T Brosnan. Extension of vase life of cut daf-
fodil flowers by rapid vacuum cooling [ J]. Refrigeration,
1999, 22(6) .:472-478.

(7] 2L SRR BRIERE , A5, b H 28 TR BOR B
FAMTL D). fr i BhEE 2001 (6) 12122, (Feng Sheng-
hong, Zhang Guoqiang, Chen Zaikang, et al. Analyzing the
Vacuum Pre-cooling Technique and Its Application to
Fruits and Vegetables. [ J]. Food science and technology,
2001(6) :21 -22.)

(8] Mk, KR, RDUH , 5. A [R) B 23 TV 28 il Xk XA B 4t
PREEAIZIR LT ] £ 5 AR 741, 2005,24(3) :39-
44. (Tao Fei, Zhang Min, Yu Hanqing, et al. Effect of dif-
ferent temperature on vacuum cooled agaricus bisporus.
[J]. Journal of food science and hiotechnology, 2005 ,24
(3):3944.)

EZ '

EEHA, L (1977 - ), W L AR5 A, BT OR %,
18616332712, E-mail : smy7711@ 163. com, H}7% J5 [n]: H.25 Tl
SR R BER . AR IEAT AT SE I E AT . 1R 5K 863
T H (2008 AAT00803 ) , H A #2208 75 A A 33 (07
-0559) , gl E e 2A Rk BEH (S30503) o

About the author

Wang Xueqin (1977 - ),
Shanghai for Science &Technology, 18616332712, E-mail:
smy7711@ 163. com. Research fields: vacuum cooling test study

female, Doctor degree, University of

and numeric analysis. The author takes on project supported by
the key project of Technical Innovation& Product Development on
Vegetable Green Supply Chain by the National High-Tech R&D
Program of China(863 Program, No. 2008 AA100803 ) , the Minis-
try of Education of China for New Century Excellent Talents( No.
07 —0559) and the key project of Shanghai city(No. S30503).



