MR E SR Modern Food Science and Technology 2019, Vol.35, No.9

S BRT RIAKIE R 7 FLE ) R AR
H LI RERYFZNT

XEE, P, BEE, R
(eI XFRELAFEIRFR, TAERRTHWGEEMIE F et T, £hEIRFRMEH
WEGFRMIEFRIAEMTF S, R M 510640)

FEE: AT AWTRE &/ES R LM KR T M 5 MK R, AFREBRIGE &85 A BYORRAAHE AR,
ATRI R B A AR €05 H R T MR E KR T M6 TAL, vABA RARIMERIR AR T 3RS AT S KRR 69l bk
. BRRAI, WA RENFI R K3, KRN TFHTERNFHAEEF 2B, 5 FFEZZ5 M 5%10°~1x107 g/mol
Fa>1x107 g/mol 44 KT KA % 1x10%~5x10° g/mol A2<5x10° g/mol #94TF R 3KX, KRR, TFHRLX AW LA, o-1,6 4B
A e ) T IABLBA R T80 A XML Z B BOR, AN W m. F5b, b THRIBT AR EET S TER NGRS
T8 KA FRERTRA R LEM R, A AT ORI AR 35 . AL RIEH AR & /AR HA BT EOHER
S I AL RE A AT RRARAR T RSB A b I

IENA: SEMA; KRR B hMubka

XEES: 1673-9078(2019)09-227-231 DOIL: 10.13982/j.mfst.1673-9078.2019.9.029

Effect of High-pressure Homogenization on Molecular Structure and in

Vitro Digestibility of Rice Starch

LIU Yu-fan, ZHENG Bo, ZENG Xi-xi, CHEN L.ing
(School of Food Science and Engineering, Guangdong Province Key Laboratory for Green Processing of Natural Products
and Product Safety, Ministry of Education Engineering Research Center of Starch & Protein Processing, South China
University of Technology, Guangzhou 510640, China)

Abstract: To clarify the effects of different high-pressure homogenization (HPH) conditions on the molecular structure and digestibility of
rice starch, the changes in the molecular structure of the rice starch before and after HPH were evaluated by gel permeation
chromatography-multi-angle laser light scattering, nuclear magnetic resonance spectroscopy and iodine colorimetry in this study. Comparison
was made on the digestibility of native and HPH-treated rice starch following in vitro simulation. The results showed that with the increase of
homogenization pressure and cycles, both the average molecular weight and mean square rotation radius decreased, with the main molecular
weight distribution shifting from the high-molecular weight region (5x10°~1x107 g/mol and >1x10" g/mol) towards the low-molecular weight
region (1x10°~5x10° g/mol and<5x10° g/mol). These results indicated the breakdown and degradation of starch molecular chains. The decrease
in the proportion of the a-1,6 linkages suggested the damage of the branched structure of starch, causing the increase of amylose content. In
addition, an ordered domain was formed due to the re-aggregation between amylose and the starch molecules with appropriate molecular
weights during HPH, which facilitated the increase of resistance to digestion for the rice starch. The results of this study will provide a
foundation and fundamental data for regulating the digestibility and nutritional functions of starch and starchy foods through HPH.
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Table 1 Molecular weight and distribution of native starch and HPH starch

AT ELATCEPTE T 5%

#H oo M,/(10° g/mol)  Ry/nm <5x10°  5x10°~1x10%  1x10%~5x10%  5x10%~1x107  >1x10’

/(g/mol) /(g/mol) /(g/mol) /(g/mol) /(g/mol)

R Ay 8.224(0.5%)  61.0(0.6%) 0 0 18.80 50.84 30.36
50 MPax1  4.90002%)  47.6(0.5%)  5.89 9.92 66.53 17.66 0
50 MPax3  4.194002%)  36.1(0.5%)  10.92 11.07 64.13 13.88 0
50 MPax5  2.608(0.3%)  29.2(0.6%)  23.89 31.77 38.95 5.39 0
100 MPax1  3.108(02%)  40.9(0.4%)  5.30 10.05 75.64 9.01 0
100 MPax3  1.579(0.1%)  28.3(0.6%)  19.24 12.50 67.04 1.22 0
100 MPax5  1.552(0.1%)  25.1(0.6%)  21.14 13.41 64.89 0.56 0
150 MPax1  0.931(02%)  26.3(0.8%)  31.56 15.44 53.00 0 0
150 MPax3  0.882(02%)  22.9(1.0%)  34.68 18.46 46.86 0 0
150 MPax5  0.898(0.1%)  22.4(0.9%) 4246 14.02 43.52 0 0
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Table 2 The ratio of a-1,6 linkage of native starch and HPH

starch

JE 71/MPa
V&4

0 50 100 150

0  7.58+0.11° - - -
1 - 5.58+0.13%  4.1840.15° 3.82+0.22°
3 - 5.8740.20% 3.91x0.19° 2.78+0.13°
5 - 5.69£0.19%  3.1620.19 2.62+0.15°
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Fig.1 The 'H-NMR spectra of native starch and HPH starch
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Table 3 The amylose content of native starch and HPH starch

* JE #1/MPa

# 0 50 100 150

0 2563x0.17° - - -

1 4 26570314  26.73x0.13¢  27.64+0.17°
3 - 26.68£0.25¢  26.95£0.17%  28.13+0.45°
5 - 26.79+029%  27.19+0.00°  28.19+0.25°
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Table 4 The RDS, SDS and RS content of native starch and

HPH starch
A RDS/% SDS/% RS/%

JRRAY  95.44+0.76°F  4.05£0.98*  0.51+0.23°
50 MPaxl  96.18+0.40°  1.68+0.87%  2.13+0.74°
50 MPax3  95.82+0.99°  0.92+0.38"  3.26+0.77°¢
50 MPax5  95.82+0.41°  191+0.57%  2.27+0.16%
100 MPax1 ~ 97.29+0.54°  0.81£020°  1.90+0.45°
100 MPax3  9546£0.61°°  0.89+0.34%  3.65+0.63°%
100 MPax5  94.87+0.30%  2.45+048%  2.68+0.52%"
150 MPax1  92.80+0.32°  2.67+0.52°  4.53+0.518
150 MPax3  94.74+0.50%  2.29+0.42  2.98+0.11%f
150 MPax5  94.44+0.66°  1.62+0.36™¢  3.94+0.30%
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