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Abstract: Minimally Processed (MP) fruits and vegetables are fresh fruits and vegetables that remain fresh
after graded washing, peeling and cutting, preservation and packaging. Baby carrots are representatives of fresh-cut
carrots, which have the characteristics of being small in size, crisp, sweet, and convenient to be consumed. However,
baby carrots are susceptible to microbial contamination, tissue whitening, and water loss during peeling, cutting, and
storage, which decreases the edible quality and easily causes contamination by foodborne pathogenic bacteria. In
this paper, we reviewed the preservation technologies for the inhibition of bacteria and white-blush of Baby carrot as
a representative of fresh-cut carrots, including chemical disinfectant treatment, use of organic acid and/or ethylene
inhibitor, coating treatment, steam and hot water treatment, microwave treatment, low-temperature treatment, cold

plasma, irradiation, high-pressure carbon dioxide, and combination of treatment techniques. Finally, The research
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direction of Baby carrot preservation is prospected, to provide a reference for the storage and preservation of similar

fresh-cut fruits and vegetables.
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Fig.1 Fresh-cut carrots is coated with natural edible polysaccharides to preserve freshness
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e 4 - A
H HpE R A 4k 38 4% A 2R Tk
FIRE A, R4 . o ”
KRR 100 Od 10 CO B MAP B ABATH B BEMA, BERR
IRNE T A o ‘ AZ‘ ) 2 _»-44.5;.44. B 52 AR qug
A BT 4°CHR 15 d wFERARE  VRATAEA
ok s P =
ey FEIIN 10GL BRI AT pugen aaesT s
PPN REAT5SLEFLEM. MERE A 4 loa CFU/ [40]
m A 15 gL, F87d gLELVe
v e TREIREA 20 /L 2 FAE. 31.6 g/L SRRV T
‘i‘/ N - I N e
Ei‘%‘i}z g%ﬁg\;};m F294.9 o/L WA FALE 2 A M EAER 2.3 log CFU/g #= [41]
T JEIRAREE B- THAE a4, 4 TR 12d 3.5 log CFU/g
o NS 4 Az ) S
B A R e A '%‘ﬁAﬁ ﬂiﬁ;%} éf]%}‘#%w‘]}j#h N HEBKTHEE
p 2 R EREA 20 g/L #) H % A [42]
&) B Bhz. 4 CEA 2.58 log CFU/g
Y | i 4CE# 4 REEEEE
BB EE. R RETREH 64 ugmL SLEEREB F RERE. B Ry,
MABRE T RAE A #2250 pg/mL &- FEHEFR VA K FRER. & fb‘a}i% i Jﬁ’ [43]
73 10 g/L AR AEGR, 4 CERod  HEHHHY .
BARFERL LR REIREA 0.1 g/L Ag-MMT. 40 g/L ok o ’
A (Ag-MMT) 89 Mk BR4hisik. 50 g/L CaCl, 5, AT A+ KT 2k 2 [44]

SRERAN YRR

4+1 Ch

B{A (10 CFU/g)

2 YRREELIER A

2.1 HAEHA
2.1.1 AR A#oK

A LS k0 ) A 0 11 A R SR s o ) SR
Ve R R R O 5T, A B SR R,
& B AKRE, AT R,
SO T 1S TR A0 TS R AR . SR & B R 1 #OK
AEEREE D) R B, AT DRI AR A K, iRl
OB TG TE, AR, AT ZE K 7] S 5% 11 T 42
WY, SR PRI AR VR AR EE (50~100 °C ) fif D e B
NFH, H7E 50~70 C R AL 600 s B, EEDIHE
F A B RO B B R, AT DU R BRI 1 v 5
Qb PR R e i IR A B e, IR, BT
B[] ER A Ak, ) P oK A B A B R
AR . 80 'C. 1 min HUKAFREEY)HAE b
AR T HRE S HEESURE (RO ITIK
BRI BRI AR TR D JF RPN D SR A TR T B2
K, P TR N e Y Sk
AR TT DR K — 80 A e, AH R b
R RS SZ R M, FEEAY MRS, @t
J5E O A IR DA By — S R (Ve K% |
) Hmk. R, fEIFRE (70~100 C).

B ] (0~6 min) FACFEREEDIEHE , BEER
JEERRE (6] (38 0, A 40 A b 34 L Pk i H 3 Ak 38 B
Gy RAE RIS % - A% D R, ik, B
fif SR % T A LU e AR, R TR P A K R 7R Ak T
DAFII A P A L 980 SR A 5 1) R A DA B AE
GEEAF G R MR R B HACHT R] R I
KB ZE VR AL BE 20 B B VAR R, k)
I S MR RS IE R E IR, UK
SYHIRA. WM R BWA% N ERA Ve FEM
PD o A AR I AR (AR ARG B S E — e FE R
IR %R
2,12 kxR

T R — R BRI TR, ] DA 6 i
PAIED I RIG R, AN FT ), 3 sl
R, SEGMINAG AL, X &R E T
M 558 /NPT e A R A T AR RS R A A R
FIVEF R, Tl2E 420 0 40 it PR A4 P e g ot R0, gt
T 40 AL N R 2R 2208 1, BRI AR, SRR AR
5, BIGHWUEIAET.. 900 W Al 750 W iR b 3 e
TITHEE b 45 s 60s, FHMES C MR Td, Wk
A BEAE TR L AE P B R > T 4 1 log CFU/EPY. T
WESERERAFEMH, 7ER S8R O N
WAL PR T RERETEAG . B AT 3R B P AN [F) Zh 2R (R s
Qb PR TR T 36 i B A R 4 B €8 2 R A (1) S )

419




MR @i

Modern Food Science and Technology

2025, Vol.41, No.3

N, 1E400 W. 65 s I, FEMBRm A4
28 BR B 0 K0S R 50 98 26.2% F116.3%, i Ja il
T T B ) e E LUAE B 1 78 VR 3R T B IR BV PRI
T 52.3%"%, Rl B A BB SR AT DUFE B A0 HR
R AEMRAK, EHESERHE b HZ
KB, Aind A B A 75 AN A R A R BB A
H R ZE AR AL FET AR SHEY N SR AOBIR . B
T 360 W L 42 300 s 45 & S L 3
(AR50 80% 0,4 10% CO,+ 10% N,) U845 %L
PR EA A D AR I A K HLBRAG T 6 R T P
N p- A SR IR B AR AL A AL
W S 1

R BRTIR, b3 — T DA A A K
BRI E R e A, EXTF
R BHEE D IR SR A o i OB BE T B ATK
IR o T T A BB AR AR e FA A B Y AT
TS, ERERT DA moma m) a3, T LR n #
XTEAEY IS b 5T )P B /N e AR AT L g A
PR A T Ak B 23 5 T a2 3] 5 K41 R 23 0 g/ o I
PR . AL FEH R T BRI A (R EE A B R &5 &
Ry SURINEL F GHI L AN i sk T

22 FEHRALEBOR

FERMEEH AR AR IGR A EE . A5 TR, 48
ML m R AR S, SRS AN T AR B4
ARAH L, 75T 1 R XS 6 b 1 o J0 = A= PR S i ¢
ANPUCCH R, XFRL AL SR NN R R EED) A
NP R TR R 55 22 I AE R AR R A S5 B R
W, SR A, Ak, XS AL R AN
LA AR5 FH AT LA 30 58 4 AP R AR
22.1 fRimPRER

IR OR G HAT & 2. SRR EN—
REEV)R R EEH R, EREREST, REM
W iR U, I PR A, AR T AR AN e N R AE
g, JhAh, KBS, PH A
K5, RS AR RIAE 4 TR 8 CIik 2%
PR, SEDIEES MR E . B2 RE R DL B VR
K 48 K B I BAR T E 20 CIP A R, 5
8 ‘C520 CHILL, 4 CWIELE | 2 ALk, &K
THEUIEAS S RREIRAE A, ORER T EEDIERSE b A
fE, e T HI . H AT b v S R A
FERIECARR R AL R b DL R R R A RO A B
AR g ORIl EIC R S D DN S AN
Ve o kak 2 % i U1 46 A i FRAR IR VA B 45

420

I KRR B DR R H S D a1 SR B S P R € 411
Mo AH B — IR A LSS “HR” FAEE D AR
Mg EE, BAUUEFEIEHE N RERRFMEDT
WEFS, “H” S TR U R AT RE 4 82 ) %
ARG g, By T IREE . G 2 R
e — U YR M BOW B A0S . IR, IR fR
L5 Al 1 T PR R I A RE B KRR E B AR
IE R B MEREL RSP att, K
H RSB,
222 BEFBTHK

A PR R S R RO THAR,
BTz IR T SRR R AR Yk ek, AL
O | B 1 S TR R S o Y| A L 3 R S 7 N
FAE VYR S A A A EAE A, SR i
JECRE AR, AN N PR, B S R 2R T A P
fift, T % DNA B{ RNA A FEVE M52 B 2 m, e
YA AR A2 BT e B TS AUOR B R
P, R AT DA RE K ) SR R 1 O R Y ek,
S B T R P R B AR Ak 3L ] S S 00 T RN R
ICEER R, I AW AR S5 B R EOR ) b 3
P, R A 8 B () ] DAAS B B A I B RO . B
AR TR TT DU ORFERH S S 3RTH Y 4 3 (8 &
BRI, HMAFEE LN 170 V, AR A 5 min,
A FERR BN 2.5 cm,  BEAS SR B R 0] =k 92.35%.
I H A3 5B IR R T S b BK . B
PR B AN, BFFE R B 100 KV VA S 5 TR 4b
HREED) AR N, E A GRS SRR R N T
DIt bR da A B =i > 2.1 log CFU/g, H
£ 80~100 KV (1) HL A 4~5 min F A0 18] R J65
B PR/ e i K o VA S B R R R 1 [ A
A LAHIEEA S . 7E 60 kV IR S B AR X
BEDIEAEE N AREE 5 min FFAE 10 C R 72 h, KN
A5 B T AR B AT A A U)o S e
Tt E MR R R R, e AR &L, FFE
FZHHI AR AR, DREFRC S TR I R A A
& NREREY, g, AEEFHARMEN R
AAREEARTT DL T RL “58L” 13 N O ARER 1
DIEHSE 1k 240 B R A 1) 2808
223 %M

AR B BRI 50 IE B 0T DU e ik
YIRS, b B R A . BRI AR
LR Y GRS L E | SRR YRS O N NS S
[ 2 Y {1 4 TR B RS 1 2% 28 SR 1 0 1 R A




MK EBBHT

Modern Food Science and Technology

2025, Vol.41, No.3

HEREEARKE. SeemfgtE s, H
oy S 2 R AR D F B R R — Pk 2 A T AR
BRAREE, y BT B A RBm AN, W DL E SR
TWUEY A B8 DNA. RNA A (5T -S B
WEET. B 1 kGy FIE I y fE AL “H”
NG S CRIAAFMTT, “mML” 3% MR E
FIVP TR R /D T 4.3 log CFU/g, 1E 20 CHIMETES
PEF, R TTKE R T 3.7 log CFU/g. L4,
y St 2R BOE T UAE — 2 R Rl BAE b e,
W 7t 26 W “Coy 5t 2245 R 3 BEL 1k T B A 48 28 S )
HAT, FF—E R LRI E SR . 1.5~2.0 kGy
FIR IR AR TR bR L OENRES. B
SRR IR Be 05 A At S 2 S R AR AR
K, (HRREB AR Rk R $HE MY
TR T RSN, SR RN L A R R R I A
F, DA A P 7] s A2 A Bk B D S ke

2 4h 2% (Ultraviolet, UV) & — 3% K 7&
100~400 nm [ IEEEGHE IR, %P K Al 53 A UV-C
(100~280 nm). UV-B (280~315 nm). UV-A
(315~400 no) . HAT, WFEEDIEHE R e
M % 172 UV-C. AR RS SN (UV-O)
REEREEIEASE b, SXTRRZHARLE, BEAE R (A )
FEK:, 2 kI/m® () UV-C B 0] LA A v A 45 v 4
KO, Bkt (Pulsed Light, PL) {1y — 3 A i
AR, TEHGIT ] PN LR AR AT B v (1 0 B
R WEEYIEHES N MR R B0, RS
FH v i ok OB, SRS 1.4 Jem?® BBk
FRBE T KB B4 f '™ . 22 PR, Hprse—
FR) R AT ik b e b AR BAR X R D) RA B S A5 31
AR, HRXTLL “f” 1% hARERMEEY)
B Shn T e R R A R DL B R T
AL A R TR o
224 J{HEZRMK

= JE % 4L B (High Pressure Carbon Dioxide,
HPCD) &2 — M RIWE AR, £ 5~50 MPa & /) R[]
E AR PR AR AR, R AR R R
AR R AN B SE i AR K BTN A L)
BAEE NEER K AT . JRAEK ) (6. 8. 10 F112
MPa) MR JE (26 “CHI35 C) WF&4E T M sk
TR (HPCD) AbRE, Z5RFWILE 26 C, HE
8§ MPa I, 25 min K I # B ik 2> £) 7 1g CFU/g,
IMTEm & 12 MPa F, KT &> 7 1g CFU/g X
10 min'™. A, EEEIARST B AR AR T

B NRIEPWEDAMSIER, fRARHEE =
AR PR Tt H X B D) 8 S R R AR AE I
o, 45RO ILAE 5 MPa F120 C R ALEE 20 min,
U8 H IR /> 1.86 1g CFU/g, %5 i MR D> T
1.25 1g CFU/g"™. Hal, &k A s AR Bk ]
DAHIHI SRR b R A K S 5, EXT S
I (1) S5 Hh 22 3 B — 5E s R, W ST R B AE 12 MPa,
40 ‘C, 15 min ZF FXHEEDIEI N E4T HPCD 4t
B, SXTRAIAHEA S D ROREEE R FE 86% 7. AL
i A A AR 45 B A5 SRR G2 HOR 3 N Joi Y
AR

gi b, SHUCFEHEIARML, JEHGEEE AR AT DL
FE T 1 17 B f KRR P (R 4E R DL “B ™ 8038 B oy
RFERIEEDIALZE NS, (BB AR HE R AL
FERCERAR . A e 1 1) s TR A 41 T 28 2 A
B, AR A SR BN b A B R 5 e
FEADs mE A A E Y MRSk
AR, DRI, FF BRI IR ONER 5T Aol 2 JE #4
b FE AR KT DL R A S AR 3R I i )
BRI AR B

3 EELERAR

JERIN T AR Z 18] LS AE RN THAR 5 HoAth fr
i 4 AT A A FH A )2 SR T SR ER R R, B
A AL T DL 5 A ) A BB E
T I B A B BER B R 1 SR AR e AT, B
BIOCTRL “Hi” BAEE D ORARRIMEE DTSR S B
EEFE A FBEEPAEER. SEAEMES, 1
DAXFEL “3 At 518 hONAGER I EE DTS N A
A AN RO (£ 2), [FINBES AL S S N
TRAPERE 2 (A BCR T 4. W RIS 2 kI/m?
UV-C fa A B8 5, A m S O
(MAP, 13 5 H N 80% O, 10% CO, Al 10% N,)
7E 4 C TR . UV-C A MAP W[/ 358 1 &)
FAEE R A P Ve, BED K AT
P R 5 N 0 o) Ty SIS AR I A G T v M A FL R R RIS
MR T PR RV AR AT, S
AR FAEE D SRR e R 2 e AR 2 AR R
AKETT S BOR AL . B 50 R IR FH A% 9 40 kHz,
D% 360 W HIE A, DLESFEEM (i &K E
F1% B ER . B E WK LN 0.02% AR 4 2K 5§
) NEFEEA AL BEEEY] S 15 min, HHKRE N
2500 uL/L I AERS T BB Z8 40 HE 4 h, S AT 1 pL/L

421




MR @i

Modern Food Science and Technology

2025, Vol.41, No.3
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* 2 BAMERAMEYINE MIEREYE

Table 2 Bacteriostatic preservation of fresh-cut carrots by
combined treatment technology
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EiE  REIOW T CEMYE
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