2 1 S 2 = T S
2 A

Journal of Chinese Institute of Food Science and Technology

Vol. 24 No. 2
Feb. 2 0 2 4

IKRIEFHMBFRFTRAARERE

L B
(PRRELRZRRHAZETRIEPRE

W,
RRFEM I TR P

£ 100089)

WE L2ARRPRAKROER S k2 — mbhdR Y ZAGKREGRGmBEN, FHBATTRRAE, "EY
") i 4 UG KR e A K R0 e ARAL T AR 3 7 TR 5 B LR TRAL R B B Ak ik R AL AR AR K Tk R
KR B R el s 3R RS EBOR TR AR BRI R A F AR Mkob i R Bk B
R B 5 B AR A KRk Ao R P R BB, VA A K R R R e B i A2 0 R AL IR AR T 09 B

KR
NEHS

KEKRFFEFEE, Sk KAKRE ™
EW, g1l ,2020 TR E KL = 5k 28 692.4 1
t, AR IS 217 123600, H R BRREE Lk i
PR R RO AR R i A R AR UK
REAFEHIKT, bR BT 60%~95%,
HAR B M AF o f v W o) B A58 R
N, REBRME, B KRBT
2, REAE A AR 09 ORI O B 7K R B 3V R T 3
PEE SR, AT A AN [E] W R SR R KR
Sk SE TR IR0 T i R SRR

HARV VR AT DUIE R ORI, [HJ2 o T ff K
Berh B KBS, A EE SRR UK
P i RS54 | 15 A VRoK AL 5 T [ BB K
oAb BB AR T AV URAT R AP A it , B
JE 22, B R KSR 4y A sk . — 7 T Al RA/ING
TRIIE UK B8 RV B R4 20 i 45 4
PIVE RS, 53— 07 T, i A B T3 ok AL aE B ohest
KSR A AT 11 I8 U/ 7K SR g R s ) T A 2R
HET, © 0 T R0 A BE A A k|
SR BB Z R KRR R

AR 1 ER K 20 PN % R 28 0ot A 3k
B mZIE AR A EZIEB RS ET K
Al SCTE AN B AN E B, TR B 41 B P9 A [ R K FE 41

KRG kA WA HEAR
1009-7848(2024)02-0418-14

Wi B HE . 2023-02-05

BE&WA . | ARE TSGR H (2020B020225003) ;

P ERHINE AR A 62 TR H (2020QNRC0O01)
E—1EE: BET &, i+
BIEEE: AWK  E-mail: zhuyuchen@cau.edu.cn

DOI: 10.16429/j.1009-7848.2024.02.038

SNTHRL, DK AE AR A AR AR UK 2 X 4
Ji 5 i o PR ATLARRABE A1), A TR 4 R | 4
I ) TR L2 A, 8 o e A 728 1) A A (AR 1Y
O SR RS EZ R, ik S5
figp VAR SR KRB JEE T B R MR AR, K SR R
W AR, R A o i PR AR 1 3 v TR
SEE O WA G R A S W RS R A Wi
ANTTE 2T UKy, o A0 M 2 A BB /DN o Ak 5 ) K
Ko TR HEE R C OB MR T RAEE
TP B R /N

iR VRV AR B T R R [ T AR v
78 A S T AR IR S A 1, BLRUE )
5 2 L2 W s, R, Al K 22 (0 b 5 A U 5
5 NS S SRR KRR TR R RS X 2
ifp R TT U5 ARG FEIT S, 2 5y (AR AE fif R o A
ke A S AR L SN W i e B XS, WF
FERW TR 5 F , RZE 5 Y 85
TR 209%~35% , H= 26 38 A Sz 7 ) 2 3 L 22 AT g Y
T 1~4 4B 5 Al R CR A B T2 95 748 S i
kA BB B, C A i A B A R AR P I
i B g VR BRI B R R A Ik o R 3 % O
PR Z MR EAR R TR R OR, BRI
VRAGCR B e KR I ol HCRS mT BE 4K 52 2 R 45 iy
PR

A ST B BE R AN Bkl 3 AN 2Rk
B2 i K UL B A B B R R B B |
ok b e B R A B R W % B B £ K
SRR AN R R B LT, LI DA 7SR SRR A R
JUREIE W ot S DY



524 4 2 M

KR ik Fe R R BT AR R R 419

1 BER KA E

KRV VR SR R, oK T A 45 4 1Y
473 DL BB 7L B AR, 8 5 (K R KRR 7E | 5
AL (0 AT TR T PO €8 7 RS T Ak R SR
R BRI 1 e . P T R RE A AR 22 1 AL A
Pl Ao 4 0 S Vel 4 7 e A (EUA B fdE K
R ALS, AR AEE B B ] e
HOR B (HA DA BR G E e I E R, 25
I 7K A S AT AT R i B 22 ) — b TR 3P 1 O
B B R AK R Z W B8 3 28, AR K
ZoRGr AT PR R Y S FIHIE S R 22
FI H K KR L 38 38 W P I B AKCR
— 7 T, B8 K R N B R K e BRI ¥ R I K
st 14 50 MR BB 2 Dok, sl 2 DK it X 7k SR 2454y
BB, 55— D7 T, 1 3 AR Y R KR R
JEE v R S (R IRE I BE 4 K R RE R R
JGRE N R RN I DN L e B 7 Ry R 7/ D
dQ[ZZ—ZS]O

B33 K R 2 BB K I ] 38 B WOk g K
RAMB BRI AE 2 PN, W 5E R B
R K ik AR R AR TR 2 hPY 8 i W O EOh
459}, 7K A B PR A R AP, Marani 2525 BL7E
Al — B B, FEAE BB B RE R AY Ji K
FRARYCIG N 5 AR R BT, R 01l 14 3 K R
FGE T /N385 00 0 T8OR35 a2 0 4 1
FERCR M A A, i B G R BRI

it o FE AR R 8 i K R v, i T B4 B 7K )
B, UNEERE . EZERE . RBE . MES (K1),
Konopacka ZFEHIFFE AN [7] 3 32 577 6f K SR B PR A9
SR G5 R 7R REWE DO (55 1 2 B A R B
FRTE G 0 ) R 25 SR T Ak LS Y K R AT IR 3
PFE LTI WA A A BRUR KCR I R
JEE 34N 5 AF R SROBE A7 7 2R A G 38 486 5~ LB 1 B
M0 1 B P 25 22 0 I B AR BRI K R i 8 L H
9 e R AR, Al & T ACRIB EIUK

T ER A @R, B ENKEA R
FHEWH, 15, BEBAGT R KA AR XK
G H B SIS WA AR/ 5 LR, AR O3 D A (A
P ORI )46 0, ROCR B e s PR o TR, 5
VO UR AL TR FOAF AR DG B AR R A . fELAS 1
B, I E] B B AL B, 75 5 i UK R i 5
FRIT S AR KBE )T R, LB R AL
SEARRIRE MR, I, el BB FERE 18] 1R B I K
SN SUILER ISR E s &N S O T )
4B 15 WK 1R R 4 J IR 8] PR B AR i I
AR BRI ST R R ARG B 0 15 18 I K R A 7
ISR RN B R AL BB i
Jifh o RSN BT B BE L B K A o A AR A Al
FEARZ A1, I B 2 T i 2 8 3 K e A X 4 i el R
ZEHl SR AL AR W YRGS fn il B RS SR
H AR AT T BRI

x1 FRBENMERBE

Table 1 Types and characteristics of commonly used osmotic solutes
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Table 2 New techniques of fruit freezing
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Fig.1 Ice phase types under high pressure™
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Fig.2  Principle of ultrasound assisted freezing™®!
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Fig.3 Principle of magnetic field assisted freezing™!
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Table 3 New techniques of fruit thawing
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Fig.4 Principle of high pressure assisted thawing®
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Research Progress on New Techniques of Fruit Quick Freezing and Thawing

Wei Siyu,

Chen Fang,

Zhu Yuchen”

(National Engineering Research Center for Fruit and Vegetable Processing, College of Food Science

and Nutritional Engineering, China Agricultural University, Beijing 100089)

Abstract Freezing is one of the convenient ways for the long—term preservation of fruits. However, the ice crystals pro-

duced in the freezing process tend to damage the cell structure, resulting in the loss of juice during thawing. Thus, the

quality of fruits after thawing is seriously affected. Three methods could be used to optimize the quality of frozen fruits:

Using osmotic dehydration, increasing the freezing rate, optimizing the thawing process. In this study, the new tech-

niques used in fruit freezing and thawing were summarized, such as the osmotic dehydration protection, high—pressure,

ultrasound, pulse electric field, microwave and magnetic field. The principles, applications, advantages and disadvantages

were compared. This article provided new ideas for the development of fruit freezing and thawing.
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