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Review of Liquid Nitrogen Quick-freezing Technology in Food
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(1.CAS Key Laboratory of Cryogenics, Technical Institute of Physics and Chemistry, Chinese Academy of Sciences,
Beijing, 100190, China; 2.University of Chinese Academy of Sciences, Beijing, 100049 ,China)

Abstract Liquid nitrogen quick-freezing technology enables food to pass quickly through the ice crystal area, and resusts in total or par-
tial vitrification, which inproves the quality of food and has been widely used in the food cold chain. In this study, the basic principles and
classic heat transfer model of the liquid nitrogen quick-freezing technology are briefly introduced, and the characteristics of quick-freezing
methods such as liquid nitrogen immersion freezing, cold-air circulation freezing, and spray freezing are compared. A thorough quality e-

valuation of quick-freezing food and research progress on applications of the quick-freezing technology are conducted. Finally, future re-

search directions for the liquid nitrogen quick-freezing technology are considered.

Keywords food quick-freezing; glassy preserved; liquid nitrogen frozen

TR A= fF ) 6 £ W= i LK, 2014 A A 6 6
JEB BN B A SR 6 800 27T (2 i 4
GDP Y 1%) , 1 Bkt S WSRO IR 281 B BEW)
TIETE ISR T2 N SEhl v AR N F B, e 4
Pl A= A A B B B B A AT R R 28
AbTFHUE IR EEIREE T, DUIE A 5 4 i B i, sl
HIFER T IG s, £ W R S VA S o v T
[ — 38 2 & e ICIR IR BE vh s v R (— /N T
30 min) , {5 200 M2 B AR /DN AR o it | AR 77 453495 4 it 4
41, N AR RF Y 0 R 5 &/ R it 2 WL
T 3 (% 3% SR R 4 e R A R
AR R E AR 2 5 | B AR 3l XL Bk
VRGSHE E A ) Y SR FHMLAR I 4, 5 Ak X 30 48 24 1) XL
SRANEL I K, R o R A, AR e S B0 £ o 1 B
AL, RRH R AR 0 1 RS R ik
AT RI O VR A B BRI AR g
£ RO VR 4 DA % S 1 I ] 3 o e R K T
(=5~-1C), &K B K B2 40N, &

Wi H 391 .2018-03-14 5 & 8] H 1] :2018-05-17

s ARG/ SRS B A AR AR R A B 6
BR ., WRCEE N B AR TR R SR M R
ZBUEN ) B E R R TE 20 22 50 4E AR kI 1R
WA R 5, 2 1960 4F B IE X H TR & 5,
1964 4EFF IR FE AL 7= Ll e, 20 4t 80 4R 4R
EN BN R F AR N FH A9 A2 A SR R
TR N 80 A A% fy FH W R0 R B AR AT R
TAERB AR GHEAA TERRERE, WAREN
RN RT NI S 7 o WA= VR R O S = (i
Y30 BT LA/ G HL B (CFC) 25 55 98 ¥4 3 i il
RN TRIE, T TR R A AR N R R AR
K, B AT X v B R A B TR IR, A
AR AT IR 285 AR A S R 1 Tl Pl A )z Y
FH TSRS PR A

WY& BAPR2E" (A, Schmidt Z1571)
FIRE A A TR R TR ) B 19 7K 0 R
AL 3 A i DTS & A AR A, 3 v R B B S
[ A, DT 36 4 T 485 T RE S RS P 25 Rt Ok L AR



F40%5 F2H
2019 £ 4 H

LR

Journal of Refrigeration

Vol. 40,No. 2
April, 2019

(A% 0 21 -20 °C VR 2430, AH A8 o A R s 1) YR Ak v
AR 383, 1 kI/m’®, % i A BE W 18] £ K&
g RS A0 P R R R AR
gEph b (I 1 FiR , A-B-C-D-ENZHEEE ) ,
TR R F AR R A 2 PR i vk X (v C-D
S I, — R -5~-1 °C), SC £ 5 i 3k 3 4k
ol R A B I AL, (£ S 7R R B A R ] P Ak T AR
SEARAS R 5 VRS 1 i 1Y i B

\,

WOTT ALY

RE/IC

-100°C

B (8] /s
B 1 ekt

Fig.1 Food freezing curve
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Tab.1 Three ways to determine the time and rate of food freezing
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Fig.2 The principle of liquid nitrogen immersion

quick-freezing
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Fig.3 The directly stationary immersion freezer
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Fig.4 The principle of liquid nitrogen cold air

circulation freezing
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Fig.6 The principle of liquid nitrogen spray freezing
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Tab.2 Study on glass transition temperature of different food
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Fig.8 The glass transition temperature of solution

changes with concentration
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Tab.3 Effect of different freezing methods on microstructure of silver pomfret muscle during storage
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Fig.10 Tuna, puffer fish, green bean quick-freezing liquid nitrogen renderings
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