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Abstract: With the adjustment of agricultural structure and the improvement of residents' consumption level in China,
frozen fruits and vegetables have attracted more and more attention from the public. The continuous growth of the
consumption of frozen fruits and vegetables and the demand for processed products has also made the whole process
freezing technology of frozen fruits and vegetables a research hotspot. The research and application status of quick-frozen
fruits and vegetables freezing chain technology in recent years are summarized and analyzed in the article. The application
of cold processing technology, frozen storage technology, transportation technology and information technology in the
whole chain of quick-frozen fruits and vegetables from the front end to the back end is reviewed from the perspective of
logistics. The new technologies and new materials applied to the freezing chain of quick-frozen fruits and vegetables are
introduced. The problems existing in the research of quick-frozen fruits and vegetables freezing chain technology are
summarized. It is proposed that the future research should be carried out from the aspects of modeling research,
standardization of freezing chain technology, greening research and information technology empowerment of quick-frozen
fruits and vegetables freezing chain, so as to provide reference for promoting the development of quick-frozen fruits and
vegetables industry in China.
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Fig.1 Quick-frozen fruits and vegetables frozen chain
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Table 1  Suitable types, evaluation and research focus of fruits and vegetables with different precooling technologies
AR & AR B Pes B WFFE T
i T X 4 R, I B VR K
KBTI - 5 > ) ey e e R T AL DA B TR
IR PR R IR BE T AR VIS TV 7K A2 7 E&%*ﬂ@?}ﬁﬂ%ﬂfﬁuﬂé
P T ; - u JEAEAR ROREAR AT S5
s RHRAGAT™ I i 953 BRI R 2
A BT S
. LTBURBLLC, fAtEr, s BH SR ] I
s NN " st KA REREREg gy

S ERON




%4534 5 16 M

B, 4F: HARRBRREESORDT Tt - 465 -

BRI A S B, R R NSRRI S i
TS = BB, SRETET RN RIS A R Y
AT 3R S HUZ B 25 WA WS 1 g, T™ 400
DS IR A TS I SR A S o BRAH, BFSEAN [R] L 2S
T SR R B AR TR | A TUEFEM T . B M as
FARZI, A SREE EAS TR I 2R R KREETINA 4514
PSR, TRBEIESE BT T B U RS
TS5, RICK I EARTEE 5 C, K& 3%, &b
HECN 2.5 kg MTA ST, BT A E S
T8 s SO B o

R BT IR, SR AENRNFEREE R
IR, FENSMEE X USRS 09 I B4 T R
ERIFST. B AT, IR SR 7k 2 20a TR ek
KSR FAAEARG LA PRAE, TR A0 1 i FLAS T
B ST KRGS I LA 1T, WISk e Ab
HRREREAZ 7 1E SR B A5 A i B B9 A 7K TR 8T . 4 Jed
TP ], SOAd SRR IR R A 1 s . S Ah, R
JH 1-FR LTS (1-MCP) B | 54k epsilon-ZR #ii &
PR32 B w Ak B3 AR A B gl I S AT DL AT Rk 2%
SREBRAE H S WA I IS B R

R SR ik LS T4 S5 7 v AN B 56 38 AT
RO IASWIrER =, Aok il 22 iy 243 42 T P IS
[FIFP S SRR B TR T MTRLRE | (R | R R &k
B R B EARY, IS T B TIRSCR . 2E
BPAECY SNy TR RS SER S I B I PR L
ZETRAARIY, Xf H.25 TR A1 S 0 E A 18 1
JH; ZEESNATFE T, Wang 2585 g7 TR 2RSSR
25 T AL B AR 2485 T 5 s g6 4%
SRAHZEA R

HELBR AT IE S T, BLAs Tive 28 B FA 7 =
BERERY A, X R EERY W& T LUK BHGE 5 A= 4 5
BRI IR BN 1 B as TRV 65, IR ARG A el X 2%
ke F, 1 76 L XA DR P I T SR s T R TR Y
RS Deng P FIHHE — &/ IE S
AR EERAC B 2S W 28 &, il R 5K R eiAs sk
IKAEIR I RO T H A as T 28 B AR . EF
=, HAfiK Sk S A Gl iy R

Tl

1.1.2 EZEEAR EZEEGERGR I T E
TR, LR TR oo 0 S TR AR, T AR R
Heb AT €052 8 A S B P A BRI, R as SONRER
HR I HEH, A REE N T E S LR, TS
BRGNS B 1. TR AT LA/ R
A 245 R A AR B L 7 IR BRI I, i ReFRfk
RERH L, 2= e AR R e TP X vk &t S AR B Ak
MIZRSZHEIIPY . BET, RSN 2 R T84
GERIHGRZ L, AP RZTERIE T RZ5VRIRIE ., fE5iRIR
BRI L A (AT B, B E AR, O T
TR I TRANEE, LIS = st X esz
EEROR ST R EAE ARG RIS L. BRI
XTERVRIRGE TR PR E I S e S5 T . =
BHAENO RIT T AN [RIVEL 22 s (8] %) e P A SRS v 2
S FIERLH A3 BOFE TR, &30 10 min FHROK 2232 40 3y
AR SRS B AT, AT DA SRS BRI A L
BR & h o Ren ZEMI IFSY K BV A THETATAE 70 °C
THUKZEE 1 min, BUIE 60 °C FHUKIZEL 3 min, A
AR B 2 U R A SR . (E, L5k
MR RURANE, IF Hasr AR RS MK RS 44y,
W T MABERy A

= NS B =R ST B s MR 5 N N L b= ST
IREFIEMERME R T AR, AR T i
AN Tk, ANGOR R . BRI IR ) 2
BT P P Bz | ki e it R A E I T 2
R, APy S R RS R B R SR 2 s .

TEAT BRI 2 B R T, 0 e T S
SR BL T FH — o SR BRGSO e AR
&, BN EILEES, PRI SR N B IR A28 1Y & A AR
FHo ZEREEAEN DUNARLLE - A R e S g6 H 5%
T TR T AN TR X S SR AR B S 1 P s R 1)
MR, SRR T Ry v KL T IR R TE] 80 s,
THEAFTE] 4 h, THRIREE 70 °C B, a0l s&iE,
M. Delfiya S8 30 3 5256 & LA I 5222 7T LA
TEXTHAEY N BRI FE e N RTEE T, $E
B N AR RIEREFIEHE NS, FESEbRAE
TR, BT RO R R SR TR, MELUIE IR

2 W B RGBT A AR

Table 2  Effects of new blanching technology on the characteristics and quality attributes of fruits and vegetables

BREA R b B e

i S5 3k

T S T 26 900 W
CAESI#R; 2450 MHz
A8 2 2 B ] 3 min
AR SRR B 201
R 105V
IRFE: 67~90 °C
B A]: 5 min

TR 10 /LTI I AR
TR 60 °C
B 0.29 W/mL
PR 178.7 W
YERITE: 10 s

HY R 0.66~2.34 KV cm™!
Jok B 8~921K
AL FRTE I 53.18~86.82 °C

(Ceiatd HE b

il

AN S b

TR ERE7E 131 N

PO (A N EORMI R SRR, B | B L/ 23
THEHCR K, B 2o SR R A [43]

AR ARG, B 72 A PRI A0 . BEREA G S/, ST R TR 2R [44]

SRR AT S NREATE TR B DR VL,

SRR R )T TR AT B R B [43]

HISZBRAE1.25 KV em ' PRS00, ALHRIRBESO °C Yk i it 37 B ¥ 22

A LU A 2 e B K SR [40]




- 466 - £ Tl B4

2024 4 8 A

PURE, Zhid R K, BT DLZEORITANE TR
By B IFRE L T 22 . BRERHEE I 11 S
FIFHSRER B 504 s RHARE A, A2 Pt e g, i
SRR, AR G B ik, BAT
I R Z A BB S MR AR A
Barron-Garcia S5 X A AL 76 4 7 RIS 22 A b B ST
55, RIUAH LWAG Gz, WRARHEE 2 Ge A6 B30 20 A A [a] Y
AR 22 W5 S AR A S i, PR/ X s 6 0 Co R BT i P 5%
mal . AH KRGS ZZ L HA — 2 1 R BR Y, BB S KRR 22
SRR FHSEAS B 1 S AR IR, BT DA 5
P22 . FKEARE T A RO R BRI FH X P vk
B2

TERT R T 2B 2 H R Ty T, R S P BT
22 10 R U R 7 R A LR sl A s A s (845
SR g AP E S 08, A AR I R R RS E]
B S U I DEIATE T INERGEONARR, T DAFERRIE IR T i
A7, ARG b LRI SR B T g A S M. R B
USRS T TS DR B AR R T N S BT
ma], &I AL GRS, 7R I 0 N AN ReAs R4
FHA VR THRALER AL 208, IR W R T 5
A BT o K i FEL A BT 2 1 DR LR e ) ] 14 7y
FR PR s in e SR g AR b, 3xX by AT DA B
TEH PR EE T IS A YRR, iAN2s W52
i A BB RUBRFITE R4 . Chauhan 5519 iff
% TR SRR P Ik b i 3 5m | Pk RS B fa] AR
FEXTESY) FrBe i A . AN AR R FE EOR T A ]
FASEN
1.1.3 #GRER SRR I T /5 —iE T)75t
SR, SRR HAR AN H At R SR R AR
i BB —FE SN THEAR, 24504%F
BOAFPIRG T 5 P AR AT R M, BB, AR
URIE A 22 i 2 AR ERAE — A T BT AR R B AR
FE . BB R IR AT . SR R R AR AU SR

H AT, &SR LSRR R FE2A s X R FIiR
BRI RS, [FIBTEARR I T 5 . s RS
Z PP E B AR BB o SRR AR SR B B
AL A — B ERR BN, AR S IR =S
SR e 5, H B U R B RS %Y
51, ABBAFAEHIA R B REFE S . ZRABRES A . T Ah
THE. IFAEZEF IR I E A A, B HR
B LY 2 RN Bl 38 X SR SR i TR BRSO
Wb =, AL XGRGRFEAR M RIR H 2528 . 1250
URFEASE: DIRAARZRA FIWE R S A 5T, 38 1R 5 R
B BAR I SN ER S 7 T Se s i, (B ik
HLO TR BEPUHS I E-18 °C LR, S8R0 E Shas i
THYEAR . Cao ZEPY BFSY T 1R 5t Bl W AE I VR E5 5
Pk, 2 IAH LU B2 R, R R A R ES RN
AN KA R, W Al g 2S5 At T8 5E 3%, B3R AL
SRR SRR Ry, I IR R GRER R
R G A AR I AGEE B v R R (AR U, AR

TR BRI Tk, X AP AR AT DU 250 i v 3 R
R AE VKB T M, T AR AR I 45 F4 B 58 3E
P, PR A SRR Y R P SR IR AR S A X Ll
SCEGHIFST T A B R X RIS B AL TR E R R
N, 2 BALAE A Bl R S AR T SR AR RS ],
BEAR A R I TH IR IS 236, (e R PRI S B 30 e
Ao e R B AR TR R T T Rl g et
ARSI R . Cheng 5153 BIFSE 1 v I o (4 A T s 24
PR R, AR e R A ) T 2 v () 22 1 AR AL
SR, DR AR S AR IS 20 1 )

TESEBRAR = v, BRI 25 PR BB AT IR 25 B EEsE )
TR IR 14 i BT, TR R R SR Bk AR P KR A
A e RS . TR ERY Sy
BT T v SR 2 MM 25 P X5 2 PRI BRI 200
FAISENR, R IR AE 2 CmE AT B 11 e f S e DX P 1
ARG, Bl M i e T BeA5=is DX DAS LAt DX 3l f 2 4
PR JEARMRAY M, Zhao 59 WFSY T 1 A btk 5
WA W S R A R L, ARG R =
ASFEIA S B U A B R S VAR SR VA TR R
FOFENR . THRFLLEEES) GBS & BRI A5 25 e 55 i v
AL ST RE i HAT s L ¥ . HandRE & 19
PR A5 E S NA B e PEREFe b . L5 BT T AN
LAY RES T T I 2EBE AT SRR K

FH TSR FH 256 D7 P 5 s R i B AN HA A
HliAS oL w5, T DA S 1 AT T S R 4
HRRZB T 260 TRLLER R Comsol 4K
AT B AT T VKSR R T 37 L T 3
W ERF SHRE , X T UKGH R B AR BRI M E BB AT T 0T o
Zhao 508 SR FHBUBE AR 7 10X A M V8 VR ol R v 11
ARG FRIAT T 5307, SLOAS B R o PRt 1 fre {4
VR, 8.51 em/h, S H—120 °C.

1.2 RERBEEEA

VR I SR S S 7 B A L T R

BRI T 7 SR E A, ARG R 2 B ) ™=
R BT o FHAR I VR AR B AR IE I R S 11
BFEAGT SIRERIRAS IR R FRI T B/, AR AR
T JEE ot T SRR A 1 i BT 25 A AN RIS ], ASTR] 1
SRBEIE F VR B AT w220 . B, Sk
R T =T LA Gy Sh — R . 7K R ORI B B A
VR PN A NXT T R R SRR 11— FR R R 8 7K 5 i
AOBIFFE TEIZE A0 A T R, B B A JR A Ah TS 50458
KB, HFEHIET3E 3 iR,
1.2.1 — BV SRR S — SR VREE—18 “C
BCE AR R, SRR G R b B kb . (e A
FE R AL — AR TAE S B A . WF
FEFEIH, UK E TR R 45 5 | L 14 25 P AR
MRS | IS SR G A (0] L T 25 AR | B IR T AR Y
SRR DR, PR s AR R, DA R T
RO R T R B AR A B R

TEAS R LB 1 R R S5 A 5 7 1, AR 25000 ifF



%4534 5 16 M

B, 4F: HARRBRREESORDT Tt - 467 -

3R AR A S

Table 3  Frozen storage technology and application of quick-frozen fruits and vegetables
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Fig.2 Transfer process of frozen chain information of frozen fruits and vegetables
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