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Abstract: The thawing of quick-frozen litchis in air and still-water environments was analyzed via numerical
simulation and experimental verification by monitoring the internal temperature changes and thawing time. The thermal
properties of litchis during thawing, especially the ice-water phase transition, were mainly influenced by the moisture content.
The temperature changes of litchi during the thawing period could be accurately predicted using the numerical model. The
root mean square error (RMSE) for the air-thawed group and the still-water-thawed group was 2.02 and 1.79 “C , respectively.
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The measured and simulated thawing times for the two groups had deviations of 2.32% and 1.50%, respectively. Compared

with air thawing, the thawing time of litchi peel, pulp, and core in the still-water environment was shortened by 93.33%,

74.94%, and 69.25%, respectively. The larger the horizontal and vertical diameters of litchi, the higher the temperature

and heat transfer coefficient of the thawing medium, and the shorter the thawing completion time, whereas the internal

temperature was less uniform. The thawing rate of litchi depends not only on the heat exchange efficiency between the

thawing medium and the fruit, but also on the internal thermal conductivity of the litchi fruit. In summary, after determining

the chemical composition and thermal properties of litchi, the thawing of frozen litchi was effectively analyzed through

numerical simulation. Thawing is also affected by the horizontal and vertical diameters of litchi and the temperature and heat

transfer coefficient of the thawing medium.
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Table 1 The main chemical composition of litchi peel, pulp,

and core
AL Ko EaR R KA A Ko
AR 7822 1.81 18.97 0.71
RN 84.09 0.93 14.11 0.67
BEFEE 63.24 2.38 33.70 0.56
q 100~
80 |k
S 60
A{,
& 40
20
0 1 1 1
-16 -12 -8 -4 0 4 8
e/ C




MRE SRR Modern Food Science and Technology 2025, Vol.41, No.8
b 200000 - EHRE N LT R R K S BB ETR >, BRKE =
1600001 EEEI, MR A UK sE ARl K, A
% PR AN P2 BRI, 28 BT, 75 F A
< 120000} . NN e A e
g TR IR 253508 43 A M S B2 52 3 HOK - & = 052
% 80 000 | W, JCHARIAE S K - KA R LR, RS
R 400001 RAZ I DSBS R 5 SRR
o i A 22 AL AT
16 -12 -8 -4 0 4 8 "
‘{/\ uil i
L C a RIS TE] / min
L0 5 10 15 20 25 30 35 40 45 50 55
c 2+ T
0 L
— o 2t
g = 4
B 2
= £ —pof
~ E -2}/
M o4t )
i o6/ ‘
ﬁé -18f — R R
=20 e SR
221
o 4+ 8 b SRR / min
0 2 4 6 8 10 12 14 16
d ol /
1 060 O Ll
~ _4 L
~ B Ar
T 1040 = gl
E T o)
= £ ol
& 1020 E_ﬁf
® 1000 18 ¢ — R
20 e S
221
980 1 1 1 1 1 1 1
-16 -12 -8 4 0 4 8 B 3 EmEGHESSSH#KEFTERSINEE
R/ C H5iEiRE

B 2 ZRRANRYESHTL

Fig.2 Changes in thermal properties parameters of litchi pulp
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