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ale structure and digestibility of rice starch with different amylose content before
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Abstract: In this paper, the relationship between mu

and after the heat-moisture treatment (HMT) was investigated. The results showed that the thermal energy and water molecules during HMT
could degrade starch molecules, unravel double helix, reduce relative crystallinity and decrease the ordered degree of lamellar structure, and the
Mw>2x10" area gradually tumed to the Mw<1x10°3And these changes were more obvious with the lower amylose content of rice starch.

Accompanying the structural disorder and degradation, some molecule rearrangements and orientation occurred to probably form densely

packed starch fractions such as new single helix structure, which was conducive to improve the content of slowly digestible starch (SDS) and

resistant starch (RS), and these chang

theoretical

%NOI’

e NS EE R, 5 EE A SR
e R BN SCREVER A R RIS & 7
P RER 2 RN, o, B Rk 1
SERAMPE IR AT #5 S BB RO . FLBEVERD SE Ve 4h
R —, TR ORI TG e B X ) 3 2 R
YiksEHA: 2018-08-03
HEEWE: “+=81" ERESHEITRITE (2016YFD04012021); [ HRE
AR 5IHEUEBI FIRAEBIEEE) (2014YT025029)
fEEE: TEE (1970-), B, 1, E£fE, WRAE: EREFRS
BRI KEE (1966-), &, L, Bi®, MRARE: RREFS

40

ere more obvious with the more amylose content of rice starch. The results provide basic data and
orﬁ the processing of starch and starch-based nutritional healthy food.
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Table 1 Weight average molar mass, amylose content and molecular weight distribution of two kinds of native and HMT-treated rice

starches
Molecular weight distribution/%
Sample Mw/(g/mol) AC/% x10° 1x10%~5%10° 5%x10%~2x107 >2x107
/ g/mol g/mol g/mol g/mol
YF 6.856x10%(1%) 28.9+1.0° 1.00 34.92 62.69 1.36
YF20 2.972x10°(2%) 31.541.0° 13.83 55.53 30.64 0
YJ 1.529x107@2%) 17.540.7° 0 0.26 74.11 25.37
YJ20 6.984x10 22.541.0¢ 9.53 21.55 68.92 0
i —A7 7(\1?]«’3-4&#? RBFZF (p<0.05) .
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X EE/% M5 F/(x10°)
Sample RC% - -
e 5 375% FEA Cl C4
YF 28.6+0.6° 33.0402¢  7.840.8°  59.240.9° 98.97, 100.00. 102.02, 103.46 81.74
YF20 27.4+0.5¢ 31.0+0.9°  10.0£0.7°  57.7+0.4% 99.07, 100.48, 101.50, 102.81 82.55
YJ 34.0£0.4° 41.6+0.8  49+13"  53.5+17° 98.33,100.99, 101.34, 102.77 82.68
Y120 31.7+0.6" 35.740.5°  7.3+09°  57.0+0.4° 99.93, 100.87, 101.70, 103.61 82.04
E AT AR FEART AR B E E 7 (p<0.05) .
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Table 3 Lamellar structural parameters of two kinds of native and HMT-treated rice starches

Sample dprage/MM d/nm da/nm dc/nm
YF 9.608+0.003" 9.047+0.003" 3.422+0.015 5.625+0.012°
YF20 9.675+0.001° 9.142+0.003° 3.490+0.002° 5.65240.004%
YJ 9.238+0.003° 9.033+0.004° 3.373+0.001° 5.660+0.005°
Y20 9.344+0.002¢ 9.118+0.002 3.477+0.003° 5.64140.005%
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Fig.1 SAXS and XRD patterns of two kinds of native and
HMT-treated rice starches

25 HfMee

43



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.12

= 4 BRI FRFPAKIEMAEI RDS, SDS, RS B2
Table 4 Paste RDS, SDS and RS content of two kinds of native and HMT-treated rice starches

Sample RDS/% SDS/% RS/%
YF 88.5+1.4° 5.6£1.0° 5.9£0.7"
YF20 75.5+1.0° 9.2+1.0° 15.3+1.2¢
YJ 92.5+1.1° 5.740.6° 1.8+0.8°
Y120 82.5+1.4¢ 7.240.4° 10.3+1.3°
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