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Abstract: Corn is the largest grain crop in China. Corn starch, as the primary component of corn, is widely favored due to
its favorable functional properties and relatively low cost. The characteristics of starch significantly influence the quality of
corn-based food products. However, starch retrogradation during processing and storage is inevitable, severely
compromising the edible quality of starch-based foods. Consequently, inhibiting corn starch retrogradation has attracted
considerable attention. This article reviews the physical methods for inhibiting the retrogradation of corn starch, including
single modification methods such as the addition of exogenous substances (phenolic compounds, hydrophilic colloids,
proteins, and lipids) and common physical field treatments (hydrothermal treatment, microwave treatment, screw extrusion
treatment, and ultra-high pressure treatment), as well as the synergistic physical modification methods. It also deeply
analyzes the mechanism of these modification methods in inhibiting starch retrogradation. The aim is to provide references
for enhancing the quality of corn starch-based foods and related experimental studies.
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Fig.1 Physical methods to inhibit starch retrogradation
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Table 1  Effect of different exogenous additives on the retrogradation properties of corn starch
IR emon  AWEMBAE MR fE b S50
) FUAT B MR v e YRR B A R R T, 5 Ao
BRI 0%, 1%. 3%. 5%. 7% FEEEHEHA, Lj‘Yi*’ﬁ&7kﬁ}?%/ﬁéiﬁﬁ'fi-7kﬂiﬂ§-7k-ﬁ%E‘J’i’f}é*ﬁ I AE)
FEAVER gy O O 160 2%. YRR T IR AR A
SRR A 43 NP i e St
; 0.05%. 0.1%. 0.2%.  ZHHW B B PEMYIURLI T ; 5 3ER 58 oK 5315 SIEMAHTE o
BT EH 0.4% ey S T I C
ey T B s 0%, 0.05%, 0.1%.  ZEFETER S, HINVER /> FREZ MY A MIBERS: AL HTE  op o sepas
HPCRRIER  SOBREGRRIE 000050, 040 B TR AR A 1A ] RS
HHEEER FEERH BN 0%, 0.1%. 0.2%. 0.3% FATARSRIN R KM 5 R T A AR ) Wang ¥
%&gg%%g%ﬁﬁ% 0%. 2.5%. 5%. 10% @ﬁﬁ@jcﬁ%é%iﬁﬁﬂE%ff}g%ﬂ’&ﬁﬁﬁﬁ*ﬁ%i%ﬁ%ﬁﬁ S g LAED0-51)
LR BETIL 1% Ty 57K 8 I A B A B B VE DT Bl s T 502k A
5 F AR TEH A*ER 0 Byl A A e
02%. 0.4%. 0.6%. "MHERRAY S i uti A AR, SURANEREE )y 5 3E A
el Il o8 oe | HLARH: UMRERR BV SR R K BT AR A R Zheng
R BLBERIDRURE
BLEATNL % BN 5 F 1 R Han 1
g 4 0 o, 50 o B O HIREL, HOMYER > Tk S 8k 2 (8] 7S AR, 4 e [55
R EARYER B 0%. 2.5%. 5%. 10% ﬁui}f%ﬂ@%ﬂtﬁé% FAF )
VER: B F=100:0, )
i 70:30, 50:50, 30:70, A RK R A S S R 1 RS AR Choi%
BAE Wl TEREN 0:100
WEEN ﬁlﬂﬁﬁﬁﬂ.éﬁ%iﬂ§§$g§%%mmﬂéﬁﬂ%ﬂm%$ HuZ40m
i Ak ek A RERR=97: 3 HﬁHﬁ?ﬁa‘fiﬁﬁﬁﬁ%%ﬂ%@%@#@ﬁ?ﬁ%ﬁ%ﬁ%ﬁ,j‘ﬁr’hﬁ/\?ﬁ*ﬁ i 2t

T =" RN TR



. 494 - é’uﬁ&TWﬂ*ﬁ

2026 4F 5 A

DI i S S AN SR BAE TR a5, esiAR
FRIIRRAENE, SEZEFENS [P A TS AR A U ESS F T Il
3.1.2 ey mieaW R —F Tz AT
TP R I Z RIS Y, CIRIHTRIS | BElHE | By
TERAR, TEAHY) R A S W AT B A NS 5 384T
e H A Zhm T St . W AN B AR KA EA R
B AE Ty NS R AR AN B AR AR R
TERT S IS E AT LIE ARSI 5 W), 5312
V BEEYMARL G -GY) . RTINS YxT
FRGER A ARV E A A . i T ELBE TR T K
BRI S AT BR, U BRSO AR S etk
BT LA PN, T SRR N s /K
MEAERER vV BEEY). S EYIRST SR
s, Byt G RS R S S A EA R D 5
TAIERAEAA, IR | AR el 2R 545 OB i -
WYY, FTiEA T S R e (Al A=

Z W Sk Z (8] B AR EAE T AT E— e AR AL A
HITEAS 0] A, HS T E TIE PRy R n] LS Jeks vh i
FeAL e A AR, BHAE e 5 Z (A AR EA R
VFZWEFE S R, 205 3k (Al B9 A 1 o @
K, Byl AEVERE @Gy Al ity B2 ng ¥
FEBCR RN SR K, 8 TR A SR A K T4
VS TR AR AR, DA TR gepsy i [l A 41
TR T A AR AL T 3. AWETERM, B2l
PR AR ER AT U] E RGeS [ A=20) RImdefb s
WA S, A S Gy Z Al AR EA R TSRS A
[], AT S S ) R [0] A2 B SSCR AN TR . IE 4N Yu
SOV WITFFELE L, PAAREIR | WP A ST B A4 ] K
e [E1 A, HorR iR OSSR e . —FhiTRS
FRGET Z 18] AR EA T S B IR T I A3 i
BUCIEAT . SR EAPAEP B AR, My
P55 T OKGENY Z [l AR AR 0 D s S S
PR -5 T K GE Ry =22 1] B9 AR B AR 5% A8 S i K AR HLAE
Mo BE&k, By IBRIACIR . 22 B LA K TE
A3 ) ELSZ L34y ] BE S RN 5 A SO R TEHs [ 2
PEBIVE R . Wang S527 WIF5E R, f 407 . AE2ERZ
ARAR B — Ao BLIAETT 20T UM B KGERs [l 4,
HoApfEAE B AETS 2R AR SR 2200 T HAL P A, J5t
A AT BESEAS RIS A A E T 28 A L AN ZE R AR A
[Alo ARERISAETT ZRAEARA I ] LU A TEH Y
(6] A=, HLGT B FORTERS . TR TR AN ST
A AF A HWEH . Liu 5528 WHESE T8, IF
Ht— W8 TAHEAR YL, JSAET SAE & A
1% ) Bl FMh T ECEEGER ELHE, s BRI T
TR G HEEEN Z A A EAE A . R 5w
YA SR R GE R B S A [T 2, I ELAEAA ]
BRI PN, It AR S S I A R B o, Gy [l A=
AR
3.1.3 A AW s e TEA R,
B A AR 2 S Y e T, dEH

T AR 43 T I R SR A T | G 5 2R TS T
AR R JR 25 TR BELA R 468 T LS B A
ISV PR A6 £ i, S0V 2R TR Ity
F 12, 28 S HOR IS [) TT 43 g R 2 14 RS
. NIRRT LRSI ) A
I A KR AN ) B3 B A ) AR P
JT 53U, O LI L TR ST AR T,
TG BTG 2 1) THE, Wb T KGR A B
I 1 L S S PP T ARG K G 14 [l
PEAR, LSS, BERATRCI RS . IEST, Sha
P AT UM IR 12 o AT PS4, LI 2 e
AT A T, IS BT A R . i
BT 5 | R I 39 2 A o M A
Niu %5020 [ RIFFE % AR 070 LT P 1A PR 2
BTG T A, 3830245 TR0 LS S BB T
ORI, AT AT (I 12 . 1A, ik
LA FH T EE B34 14 A LA e A
PSR 22 R T T AT B KR B e
728 1R T, /K B M 55, 07K 2 1 W B
SRR T 1Tl 2 SRR X K P, 7R 0
WS T D, JEA 2 11 A £ 0 T
JLA K A B AT REZE SR Il A Pl M . B P
TS B 2 ] BV P D 2 ] 3 s

2N
G%ﬁgésx” SO

> 1
. & ! R R 5
€ 6 NPT Y

o=~ @ -~
6_9 P - ’

s B RELR > — s
: < 4G E ,I,' “," \\‘ ,

I
6 \3?7\"'
~ ~ Ld

I T

L

U0 i e R
' ORI IS 15
6 it oo BUKHITLAEN © FcHEBmA

— WA oo S RV
B3 SRS R AR

Fig.3 Main modes of action of proteins with starch®
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