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Effect of Aging Treatment on Starch Content, Gelatinization and

Digestibility of Corn

ZHANG Ming-dan, WANG Min, CHEN Guang-xuan, PENG Dan-dan, LIU Ya-nan, LIU Na
(School of Biological Engineering, Henan University of Technology, Zhengzhou 450001, China)

Abstract: In order to provide theoretical reference for the application of corn starch and the reasonable storage of corn, the effects of aging
on starch content, amylase activity, starch gelatinization characteristics and Starch digestibility of corn seeds with artificial aging treatment under
the environment of high temperature and high humidity were explored. The correlation between starch content, total amylase activity, a-amylase
activity, starch debranching enzyme activity, starch gelatinization characteristics, starch digestibility of corn seeds and artificial aging under the
environment of high temperature and high humidity(42 ‘C, 100% RH) was analyzed using Zheng Dan 958, Wei Ke 702 and Xun Dan 29 as
materials. The results showed that there was significant inverse correlation between the corn starch content, amylopectin content, ready
digestible starch, total amylase, alpha amylase, starch branching enzyme activity and artificial aging (p<0.05), the decrease rate of total starch
content and amylopectin content were 3.98%~7.07% and 4.20%~6.37%,respectively, and the decrease rate of enzyme activity was
40.47%~55.71%. The artificial aging was significant positive correlation with amylose content, Slowly Digestible Starch, Resistant Starch, peak
time (p<0.05), the increase rate of amylose content was 13.92%~20.89%, and the increase range of peak time was 0.47 mim~0.66 min.
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However, it decreased the starch peak viscosity, trough viscosity, breakdown value, final viscosity, seatbcack viscosity (p<0.05), the peak
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viscosity, trough viscosity, final viscosity, disintegration value and reduction value of Zheng Dan 958 starch were all higher than those of Wei Ke

702 and Xun Dan 29 at 0 and 8 days of artificial aging.
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Table 1 Starch content of different maize varieties during aging
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73.1240.14°  72.91+0.57°  72.16+0.20°
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Table 2 Starch gelatinization characteristics of different maize varieties during aging treatment

ERSBA ERHd  PViep TV/cp BD/cp FV/cp SB/cp PT/min PTP/C
0 3230+10°  1796+16°  1434+8*  3498+18% 1702+13*  4.40+0.03"  77.05+1.2°
1 3061£18° 1769412 1288+8°  3353+22°  1604+5°  4.46+0.03°  77.10£1.1%
2 3088+12°  1830+7°  1258+9° - 3455+15°  1625+8°  4.67+0.04°  77.05+1.3°
3 2892+15¢  1824+13*  1068+7¢  3271+13¢  1447+11¢  4.73£0.03%  77.10£1.3%
#R#E 958 4 2859+9°  1794+7°  1065+14% 3215+19°  1421+8°  4.76+0.02¢  77.15+1.5°
5 28324117 1783+16%  1049+6¢  3134+21" 13514107  4.80+0.04%  77.10+1.0°
6 2785198 1755+8%  1030£15° 3106=16"  1345+77  4.8620.07%  77.05+1.4°
7 276614 17494117 1017487 3056425%  1307+6°  4.93+0.03°  77.10+1.4%®
8 2736+13'  1734+150  1002+7%  2986+17" 125249  5.06+£0.04°  77.15+1.0°
0 2061414 1688£9°  1273+9°  3383+14°  1695+15%  4.46+005°  77.15+1.2°
1 2880+11° 1630458 1250+£7° 2919+12¢  1289+6'  4.60£0.01¢  77.25+1.2°
2 2959+16°  1858+12°  1101x11°  3336:13°  1478+10°  4.4620.01°  77.20+1.3%®
3 28324214 1748+7°  1084+16%  3123+16°  1375£9°  4.69£0.03%  77.19+1.1%
154+ 702 4 2788+14°  1728+8°  1060+5°  3046x10°  1318+7¢  4.73x0.02°  77.20£1.3%®
5 2761157 1712412¢  1049+8°  3016£13°  1304+11°  4.73£0.02°  77.19+1.1%
6 27204118 1697+6°  1023+147  2995+167  1298+9%T  4.80+£0.07*  77.19+1.2%
7 2657+16"  1645:10°  1012+137 29184228 12654128  4.86+0.02°  77.21+1.4%®
8 2611£19"  1612+&7" 999452 2861+16"  1249+8"  4.93+£0.06°  77.21+1.0°
0 3124+£12° 178445 1340+5°  3417+£14°  1633+13°  4.46£0.02°  77.10+1.0%
1 2899+19°  1749+10°  1150+17°  3247+10° 149846  4.66+0.01¢  77.10£1.2%
2 3002+13° 189949  1103+4°  3406+17° 1507+14°  4.66+0.04%  77.05+1.1°
3 2892413° 18917  1101£9°  3307+19°  1416+9°  4.73+0.03%  77.15+1.3°
R#E 29 4 2782+17¢  1783+12°  1099+7° 3189420 1406+10¢  4.73£0.01°  77.15%1.4°
5 275243° 178048  1072+6%  3123+16° 1343+13°  4.80£0.04°%  77.15£1.2°
6 270044 1758+6°  1042+12°  3076x11°7  1318+77  4.80+0.05"  77.100.8%
7 2638+11%  1747+9° 99147 3024+11% 1277498 4.93+0.01°  77.05+1.0°
8 2619+10"  1714+7¢ 905498 2950+12"  123624"  4.93+0.08*  77.15%1.2°
E: PV SEAE, TV: RASE5E; FV: R&44HE; BD: MMRME; SB: ®A4A; PT: *$AT1A); PTP: #MLRE; AR5

FHEATEREE (p<0.05).
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Table 3 Correlation analysis between aging treatment time and gelatinization parameters of corn starch

RSP FHRH/d PV TV BD FV SB PT  PTP
R H/d 1
PV -0.945" 1
vV -0.691° 0.581 1
45 058 BD -0.900: 0.985: 0,433* 1 )
FV -0.967 0968 0.749" 0913 1
SB 09687 09887  0.635 09607 0987 1
PT 0974"  -09317 -0533 -09177 -0913" -0943" 1
PTP 0.467 <0555  -0346 -0.544  -0.563  -0.556 0480 1
AR 1
PV -0.965™ 1
TV -0.380 0.587 1
702 BD -0.911*: 0.801:: -0.0141 1
FV <0715 0.834™ 0707 0.507 1
SB -0.735" 0.780° 0399  0.669" 0930 1
PT 0941  -0.992" -0.581 -0.795" -0.857" -0812" 1
PTP 0.174 0252 -0314 0079 -0677 -0.715° 0281 1
AR 1
PV -0.953" 1
TV -0.486 0.576 1
St 20 BD -0.909: 0.902: 0.305* 1**
FV -0.936 0972 0729 0.840 1
SB 09777 09797 0447 09437  0.938" 1
PT 0.948™ 0958 -0400 -0965" -0905" -0980" 1
PTP 0.053 -0.084 -0.086 -0.074 -0.094 -0079 -0.001 1
AP 2001 A (M), AR E. 0 £ 005 RH] (M), AMRHERE.
4 2B REPARRMERAGELE
Table 4 Digestion characteristics of different maize varieties during aging treatment
2R SAF R A/ RDS/% SDS/% RS/%
0 91.25+1.6" 7.06+0.3¢ 1.69+0.9"
1 89.04+2.3b 7.51+0.94 3.45+0.6°
2 89.25+1.9° 7.58+1.2¢ 3.17+1.3°
3 87.92+0.4° 8.24+1.0° 3.84+0.4°
#R 958 4 85.86+1.9° 8.76+0.7° 5.38+0.7°
5 83.67+0.7° 8.92+0.6™ 741+1.3°
6 81.6142.5° 9.55+1 4% 8.84+0.7°
7 80.44+1.3° 9.65+0.5™ 9.51+1.1%
8 80.13+1.8° 10.07+0.9° 9.80:£0.8°
0 90.03+1.8 6.90+1.2° 3.0740.7¢
5702 1 89.13+1.6% 7.09+1.4° 3.78+1.4"
2 89.73+0.7° 7.2240.6° 3.05+0.6°
3 86.57+1.5% 8.03+1.74 5.40+0.2°
HTR
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BEER
4 86.08+2.8° 8.44+1.5% 5.48+0.1°
5 84.93+1.3% 8.67+0.9% 6.40+1.3¢
6 82.62+1.2% 9.07+0.4% 8.3120.9°
7 80.45+2.7¢f 9.31+1.4° 10.24+0.5°
8 78.11x1.1° 9.55+0.6 12.34+0.7*
0 90.17+2.3% 7.00+1.4¢ 2.83+1.2%
1 89.67+1.6" 7.26+0.8% 3.07+0.9
2 89.93+1.4% 7.394+1.3% 2.68+0.7¢
3 87.2242 5% 8.33+1.7% 4.45+0.5¢

RE# 29 4 85.27+0.7° 8.71+1.5° 6.02+1.2°
5 83.02:0.9% 8.94+1.2% 8.04+1.3°
6 82.56+2.1% 9.05+0.6® 8.39:0.8°
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