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Comparison of cooling method for litchi fruit
RUAN Wen-liu, LIU Bao-lin", SONG Xiao—yan
(Institute of Cryobiology and Food Freezing Engineering, University of Shanghai for Science and Technology,

Shanghai 200093, China)

Abstract: Three cooling methods (vacuum cooling, water—cooling and forced air cooling) were compared in
order to find out the most suitable one for litchi fruit. The results showed that:due to the restriction of the
pericarp,vacuum cooling,water—cooling and forces air cooling were all suitable for litchi fruit. However, during
the water—cooling process the final temperature could reach very low within a relatively shorter period of time to

best meet the business needs. Thus water—cooling should be the best cooling method for litchi fruit.
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Fig.1 Comparison of effects of vacuum cooling under different

pressures
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Fig.2 Comparison of effects of water—cooling with different
water temperatures
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Fig.3 Comparison of effects of air cooling under different
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Fig.4 Comparison of minimum cooling periods of different
cooling means with 1°C temperature drop
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Fig.5 Comparison of lowest final temperatures with different
cooling means for litchi fruit in a limited period

NS RT 50, AEF5 5 I TA) P B0 T4 i i) 28 XU
RV 8 755 5 3 1) 1) BB AR it B2 5393l 4 5.4.8.0.5°C.o
Horpr, R 2KV Ve H0 9T GE R 31 10w 52 B I, 54 7131 38 )X
IRZ o L BT, = FPsiive J7 AR GERS 7 B K% 21 T 75
S5, VA 7K 2 IR A et .

3 it

3.1 FLEESTIR BUARIE W, AEUE 2 B BT, AN
R TIK > 285 B AASREAE 0 & i e A 74 105 3
3.2 I 5 ) 30 XCRS 55 4% B A 21 5°C 75 2 45min, A
BEANIE B 7 A5 A R S PRV A1

3.3 KA AL HEN 75 43 15 2 A AU BE » 1y EL Bt
TR A g, DRI AT DA 2 5 A ) e AR VA 217 50

Sk

[1] PALL RE. Effect of temperature and relative humidity on

fresh commodity quality[J]. Postharvest Biology and Technology,

1999,15:263-277.

[2] FhAs 3. TRA R IE I 3 AR R e BE )] R A S

1R ,1997(4) :47-51.

3] A%, 254 % 24 BREBESHELAETT AR

o9 % 5 A7[]]. A e T 1k ,2009,34(5) . 72-74.

[4] B# X, 25,3 =4k, F. £ TFTS7-300PLCR 3% A =
(F#%3621)

20125 118 353



J@étﬂ@l’&

Scence and Technology of Food Industry

Sk

[1] Graham D M. Use of ozone for food processing]J]. Food Technol,
1997,51.:72-75.

[2] R &% ARk, 0 5. LAESRH A LR ER
g B RS AR ()] P B S A e A 2010(3) :199-202.

[3] Palou L. Effect of gaseous ozone exposure on the development
of green and blue molds on cold stored citrus fruit[J]. Plant
Disease,2001,85(6) :632-638.

[4] Karaca H,Walse S S,Smilanick J L. Effect of continuous 0.3
/L gaseous ozone exposure on fungicide residues on table
grape berries|]J]. Postharvest Biology and Technology,2011(7):
1-6.

[5] Palou L,Crisosto C H,Smilanick J L,et al. Effects of continuous
0.3 ppm ozone exposure on decay development and physiological
responses of peaches and table grapes in cold storage [J].
Postharvest Biology and Technology,2002,24:39 - 48.

[6] Gabler F M,Smilanick J L.,Mansour M F,et al. Influence of
fumigation with high concentrations of ozone gas on postharvest
gray mold and fungicide residues on table grapes[J]. Postharvest
Biology and Technology,2010,55:85 - 90.

[7] Ozkan R,Smilanick J L, Karabulut O A. Toxicity of ozone gas
to conidia of Penicillium digitatum, Penicillium italicum, and
Botrytis cinerea and control of gray mold on table grapes [J].
Postharvest Biology and Technology,2011,60:47 - 51.

(8] REREPA , JLH A 28 RAX SRS A all]. &
S FH3%,2003(8) :34-36.

RS S SRS S SIS S SR IR SIS SIS I S SR S =S I SIS SIS SIS S Sy =

(E3#3537W)
AR R A 0GT]]]. RS T A, 2010,83(3) :320-324.

[5] Noble RA. Review of vacuum cooling of mushrooms|[J].
Mushroom Journal, 1985,149.168-170.

[6] Wang I J, Sun D W. Rapid cooling of porous and moisture
foods by using vacuum cooling technology[J]. Food Science &
Technology,2001,12(5) :174-184.

[7] Da—Wen Sun, Liyun Zheng. Vacuum cooling technology for
the agri—food industry : Past, present and future[]]. Journal of Food

RS S SR SRS SIS SIS SR IR SIS IR S S SR S =S I I SIS SIS S Sy =

(E#%358m)

fruit softening during ripening of ‘Tegan Blue’ plum(J]. Postharvest
Biology and Technology,2007,43(3) :298-306.

[7] Hagerman AE, Austin PJ. Continuous spectrophotometric assay
for plant pectin methyl esterase|J|. Journal of Agricultural and Food
Chemistry, 1986,34(3) :440-444.

[8] Xu Chang-jie, Chen Kun-song, Zhang Shang-long. The
interference of sucrase in determination of exo —cellulase and
exo—polygalacturonase in abscission zone of citrus young fruit
and the methods to exclude it[J]. Plant Physiology Communication,
1997,33(1) :43-46.

[9] Jeong J, Huber DJ, Sargent SA. Influence of 1-
methylcyclopropene (1-MCP) on ripening and cell wall matrix

polysaccharides of avocado|J]. Postharvest Biology and Technology,

362 20125 118

e R

9 EXABAFA, 2&EF. LALEARRAFTHRESRR
8% a[]]. A8t 5 Am L 2008(6):28-31.

[10] L &, Foh iR, S 43, LR A EN2AFRHKIE T
R[] P B R E,2001(5):21.

[11] # R, 2L A& AL FIREEF Fo 2 A 5T B3] & e iR 8
8 W BB R [J]. A R4 ,2001,22(10) :91-94.

[12] 2 M, #6F4)F | 120 A 4R 8 7 2 40 0 3k Ao B 4 3] 5 ook
3% Ae e 58 B i 69 % vh|)). ARk TA2 4R ,2003,19(4) :205-208.
[13] & ke =, T4 5. REAFSO24 2 5t £ 7 £ 4
P A RACE B 09 A )] Rk A2 F 4R ,2006,22(9):210-214.
[14] 28, =, FxC. AT EEFHARF KRR
8 % A[]]. Rk T4 ,2005,21(8) : 184-186.

[15] 3 F, A, T4, 5. 20 & KA = RACE A 3 33K E
e 5 A T A AR SR AL A 2R e Hoa )] R T kA, 2012,33
(4):368-373.

[16] K A&, B £, ik, Bk AL 22 A %2 & % 3T 3 3 & i A
A28 EAE Fea])]. AR T kAR 2009(11):271-273.

[17] Fo4m XA FRE,F. AL RFAN LA EH
HR G AR Hoa[]]. $REE 5 A T ,2009(6):21-24.

[18] KA 2E AL AME, 4,5, RRAESARNH LM BHER
W4 B AR SR AR [)). P B AR S A A, 2010(3):199-202,153.
[19] B &F , 2AL B7 &, 5. LAKKAEAM] bx.
A5 Tk A 2002

[20] At . R AL 5 B 3E F[M]. AW A WAR Ik K 5 R
#+,1992.

21] PR ERRAS —HHE. FERLFEILS M. £
#F A, LW P B AR R A 2002

S SIS SR SR SIS SIS S S =SUIS I =SS SIS SIS SIS Su IS S L =S e I i

Engineering,2006,77(2) :203-214.

[8] Karl McDonald, Da-Wen Sun. Vacuum cooling technology
for the food processing industry :a review[]]. Journal of Food
Engineering,2000,45(2) :55-65.

[9] S ue4e, Bibdk, FAEE. BHHR EWHARERS A
i ARk K 5 F R, 1990,11(3) :13-18.

[10] 31, iz SR ) 6. FRAH AR 09 B R AR 3R L= FRA 0 5%
Bt R[C). % 26 4 B A A 4k K 2 L4 ,2004:174-180.

Png
o

[J]. 4

S SIS SR SR SIS SIS S S SIS I =SS SIS S Sl Sul IR S L e e e i

2002,25:241-256.

[10] Xue TF,Danid Buchanan,et al. Ethyene mediates responses
of ‘Gala’ apple fruit to ionixing irradiation[J]. Hortscience,
2000,35:408-416.

[11] Hiroko Hayama, Miho Tatsuki, Yuri Nakamura. Combined
treatment  of  aminoethoxyvinylglycine (AVG) and 1 -
methyleyclopropene (1-MCP) reduces melting—flesh peach fruit
softening|J]. Postharvest Biology and Technology,2008,50(2):
228-230.

[12] Khan AS, Singh Z. 1-MCP application suppresses ethylene
biosynthesis and retards fruit softening during cold storage of
‘Tegan Blue’ Japanese plum[]J]. Plant Science,2009,176(4):
539-544.





