5 46 % 51 i Tl B Vol. 46 No. 1
2025 4F 1 H Science and Technology of Food Industry Jan. 2025

TRERAT, ASEAR, AP, 45, FCAS N AR FEOGH S B0k T K SEA 25 R RLER AL P i 520 (0], 80 Tk BHE, 2025, 46(1): 97-103. doi:
10.13386/j.issn1002-0306.2023120332

XU Ruihang, ZHU Libin, ZHU Dan, et al. Effects of Vacuum Processing Treatment on the Structure and Physical and Chemical
Properties of Fresh Waxy Corn Starch[J]. Science and Technology of Food Industry, 2025, 46(1): 97—103. (in Chinese with English
abstract). doi: 10.13386/j.issn1002-0306.2023120332

RS -

H25 il AP e BORG EOR T S A Al
A I R

B®IA, Ramd %, ok ML BRSO, A, R, kG EE
(1LLERIIN—REXFEBFR, ERITKIK 163319;
2. 2RI B R Suhe T IR ARBR PO, ZRITKIK 163319;
3ERIN—RERFAGHFZRHRFR, ZHITKIK 163319)

#1 1

A\

H B AR RAD e AR SR ERIH EMAEM R YR, AEAE 619 B ZAANERIE LR SR
FoAt, B RE T R XA RATARAL T E et S R E T AT R RERE SN EFLLS
Ao TR ILST R4 BRI MM AL R Hrh. SREAY: AR TAZEFIE 619 o B E 2 A SR4E
ERGHEBRNAERIEAS (P<0.05) , 2 H1H 5.39% 42 6.26% & £ 8.52% 4= 9.71%, X ERXHHEREHE
& (P<0.05) , % %8 94.61% A= 93.74% 54K £ 91.48% #= 90.29%, KA FAMIR T E, KH ek LA f= g 5k
REMEART, 12/ EoAEIRT 9.62% F7 9.41%; A E i TG, 2 A6 2 RN AL B,
HAERE. AR EAMBIERE TR (P<0.05) , HOHBIRE., %R, REME. RBE, 9444
BETHE (P<0.05) , AW HEEDHELAML, REREH IR, o, L= TAZESNE ERZHOR
Mk (RS) # T ABREHZH (RDS) A& it (SDS) , BLAA S m TAERBR SIS IR
HAIRE, KRIRLERT AN SEAE 2R L Z m T 54 A444 IR 48,
KB SRR R, AT AR, hy, B, AR R

hE42K5:TS231 X ERFRIRAD: A XEHS:1002-0306(2025)01-0097—07
DOI: 10.13386/.issn1002-0306.2023120332 AT FF:

Effects of Vacuum Processing Treatment on the Structure and Physical
and Chemical Properties of Fresh Waxy Corn Starch

XU Ruihang'?, ZHU Libin'?, ZHU Dan®, WEI Wenyi'*", NIU Guangcai'*",
ZHAO Chenyu'?, ZHANG Yufan'?

(1.Food College, Heilongjiang Bayi Agricultural University, Daqing 163319, China;
2.Agri-food Processing and Engineering Technology Research Center of Heilongjiang Province, Daqing 163319, China;
3.College of Life Science and Biotechnology, Heilongjiang Bayi Agricultural University, Daqing 163319, China)

Abstract: In order to explore the effect of vacuum processing treatment on the starch structure and physical and chemical
properties of fresh waxy corn, Huangnuo 619 and Heibao were used as raw materials. The microstructure and
physicochemical properties of fresh waxy corn starch after vacuum processing treatment were investigated by scanning
electron microscope, X-ray diffractometer, Fourier infrared spectrometer, differential scanning calorimeter and rapid

viscosity analyzer. The results showed that vacuum processing treatment of Huangnuo 619 and Heibao fresh waxy corn
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significantly increased the amylope content (P<0.05), from 5.39% and 6.26% to 8.52% and 9.71% respectively, and
significantly decreased the amylopectin content (P<0.05), from 94.61% and 93.74% to 91.48% and 90.29% respectively.
Starch particles were damaged severely, the crystal type and functional group structure of starch had not been changed, but

the relative crystallinity decreased by 9.62% and 9.41% respectively. After vacuum processing treatment, the initial

temperature, peak temperature, final temperature and gelatinization enthalpy of the two kinds of fresh waxy corn starch

decreased significantly (P<0.05), and the gelatinization temperature, peak viscosity, final viscosity, decay value and

recovery value decreased significantly (P<0.05), which showed that starch was more prone to gelatinization and its anti-

aging ability was enhanced. In addition, the resistant starch (RS) of fresh waxy corn starch was transformed into rapid

digestible starch (RDS) and slow digestible starch (SDS) by vacuum processing treatment, indicated that the digestion rate

of fresh waxy corn starch could be improved by vacuum processing treatment. The experimental results can provide

theoretical basis for vacuum processing and utilization of fresh waxy corn.
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Table 1 Effect of vacuum processing treatment on amylose
and amylopectin content of waxy corn
T HEEES & (%) SCHEGER it (%)
619-Y 5.39+0.02¢ 94.610.02°
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HB-C 9.71£0.01° 90.29+0.05¢
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Fig.1 Effect of vacuum processing treatment on morphology
of waxy corn starch particles
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Fig.2 XRD spectra of waxy corn starch treated by vacuum
processing treatment
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Table 2 Effect of vacuum processing treatment on relative
crystallinity of waxy corn starch

e ARXFEE R EE (%)
" I R AR ) FUES T AR AL
HRE619 35.73+0.44° 26.11+0.18
BE 37.37+0.26° 27.96+0.22°

H: AT RVING FhE 3R 22 5 .35 (P<0.05) 6
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Fig.3 Infrared curves of waxy corn starch treated by vacuum
processing treatment
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Table 3  Effect of vacuum processing treatment on short-range
ordered structure of waxy corn starch

Wt
619-Y 619-C HB-Y HB-C

1047 1.511£0.011  1.332+0.010  0.710+0.008  0.703+0.012
1022 1.573+£0.012  1.469+0.013  0.742+0.010  0.778+0.014
1047/1022  0.961+0.012  0.907+0.011  0.957+0.009  0.904+0.013

W (em™)

RS, AT REE R TR EAS I T AR b a2 2
AP B FEN, IR T SEM 4 FaE = e s NS EL
RS, S EER ST TR SR ESS A HEZ AL,
TCRE Y X I IRTELEF RN, T T S0 L A )7
e T G SR
2.5 EXMIENEERTEMRIFEERF

TEAS IR TR | W | 2R S AR AR IR
JEE IR A K (E RENE I B GE Y B 45 i 45 A6 PN ZH AR A AR
o 3 4 FEESHNTANFEXRG A TE R AT 224
RISZIIL, 2 A SR ADRR B oK GER 28 BN TS AR da TR
BE | UEAE IR BT | 28 0k IR BE AU A K (H 2 R 3 BEAIG
(P<0.05), X5 Wang 52V BFog b S —2 . miksifk
FEMEACTETERS R A R Pk itk A el ML 3% A4 9 A
FITaT B RE L, fF B0k KRG AN T AR5 TE R (R
XA AEREARG, BEHA R £k T Tt AR rh Az 21 il
A8 AR A, A GER AR 4 i DX R
it X3 PN SR E LS P IR, S 30 R T i B i
FRAREOS, X SAFE b &% e Fda fe g et sh
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Table 4 Effect of vacuum processing treatment on
the thermodynamic characteristics of waxy corn starch

PR R (C) WEEREE(CC) ZORREE(C) BkaE/g)

619-Y  70.28£0.23*  75.13+0.28"  87.19+0.33° 5.11+0.04°
619-C  52.79£0.15°  61.44+0.15°  71.25+0.21¢ 2.26+0.02¢
HB-Y 65.78+0.28"  71.89+0.17°  90.20+0.27" 9.71+0.05"
HB-C  50.75+0.13°  60.74+0.12%  88.40+0.29" 6.98+0.04°

2.6 EZMIAIEXREARTHMICHEERIR 0
BN T AR BEGPRG TORGEA IR F T E A 2 i an
5 PR 2 A BT B EEEDRE FOKTEMr S B AT
JE HIARHR S | WG | e fRENE | AL
VB AN ] AE (B ) 2RI (P<0.05) o Horb, Mkl B2
AR L5 I R0 2 0 T e e e v R3S T (RS T oK ey B
by R HE I s WA B2 S ORI Aot o Ay D R
AR R BE R, A R L [P mT BB DN  BE s A
LA REATR . TER VRIS T 350 i B o I (E 2
5 B AR EG L 250, BRI B E M 2E, 2 Ff
B FORTE K =S IN TR S i il (4 S BT R
i, RWIEEEDRRE EOR BN T S RasE PET b, iX AT
AESETEN PR SRS E A TP AR BESE N, e ik
W33 T EEEVS B A v B S HEAT S s [T AE (B i
AT S I AARBEE Y 22510, ERE R MLER: Bk
P BORE 619 FISREE 2 Al AP 9 B Bl B oKk A

RS AT AEBXDRE E KR AR5 R0

Table 5 Effect of vacuum processing treatment on gelatinization characteristics of waxy corn starch

B AR (°C) WA (cP) WA FRF (] (min )

TR fRHE (cP)

IR (cP) A (cP) [ (cP)

619-Y 86.14+0.24° 4834.68+24.37° 4.60+0.01°
619-C 68.02+0.18¢ 2795.16+16.52° 3.40£0.00¢
HB-Y 91.30+£0.37° 4654.68+21.89° 5.10£0.00°
HB-C 72.86+0.11° 748.92+12.73¢ 9.60+0.02°

1878.24+21.56°
625.92+4 319

1537.44+8.64°
655.56+7.52°

861.48+2.12°
373.92+0.55°
1896.00+7.32°
178.56+0.71¢

2956.44+10.12°

2169.24+8.73¢

3117.24£13.65"
93.36+2.11¢

2739.72420.21°
999.84+9.74°¢

3433.44+14.63"
834.12+7.11¢
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J1, R T RE R R e, AN A3 b & Ak BE T 1Y
§%[34—35]O
2.7 ETMIAIEXEEARKIEM BRI
TEM RS ME AL FE BRI P T L AW
(A N S S e O I s | B e S D £ d 2 v I L N2
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KA . 1E TS ALTERY (SDS, 20~120 min 7K ) FTEE
TEAT(RS, 120 min PYAIKAR) —FhC9, 3 6 ShELashn
AL FRXAR EORVEB I ALARPE 52, 7T LU 2
Fhfet Bk oK EZS T A RDS Fl SDS &t i 35
FF(P<0.05), RS EEEE FE(P<0.05), X HERE
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RN, GEAR IR LS R B IR, ok T BT, PR
R EEE, (BT 2 2 i ATER 43T RS =2 4%
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F 6 LA INTALFEXRE FORVERIH AR 52
Table 6 Effect of vacuum processing treatment on digestive
characteristics of waxy corn starch

R RDS# (%) SDS# (%) RSE (%)

619-Y 54.74+0.85° 13.22+0.33" 32.04+1.52°

619-C 78.52+1.03° 17.21+0.78" 4.27+0.21¢

HB-Y 49.64=1.37 13.86+1.03" 36.50+2.77°

HB-C 72.46+0.56 17.59+0.84" 9.95+1.63¢
3 45

ARSCAFFSE T B 25 I T AR BEXT Bk 619 Fll 52
2 A AR R EORE TORTER TS . oW as+a FIER b4
PERISEI 255 i 7R BLZS N T AR BT i 30kE 619 Fi
SRS 2 PP ERE ROK Y BB GE Ry O W S TR, 2
HEVERS & i 5 AR (P<0.05) , TEBH BRI IR, ks
AT H B L BRI, SRy AR X2 i B e A )y
PEREAR, (LA AR FIE GEHI S5 A 2 A . X sbg
T AR A A e BA oK A3 i T AR S S0y (R A it
BE UG AE N B | e RN AN R 2k Al W R AIK (P<
0.05), TEMPTEILRE Sudtnt . Bbah, BEashin T AR
T I 2 R v R R TE M 1T Ak TR (P<0.05) -
AT FT L5 Ry o kT K A LS i T AR R T 3%
AhES, SR LA N TR AR EOR K T 4 N A
FEOE T BRI
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