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ABSTRACT: Objective To explore the differences in physicochemical properties, structural characteristics and
digestive properties of Zizania palustris flour and its starch, and reveal the fine structures of Zizania palustris starch with
different grain lengths. Methods Three kinds of Zizania palustris with different grain lengths and 1 early indica rice
(control group) were used as raw materials to prepare rice flour samples by grinding and screening. Then the rice flour
was purified by sodium pyrosulfite method and toluene method to obtain the corresponding starch samples. The fine
structure of Zizania palustris starch (chain length distribution of amylose and amylopectin) was determined by size
exclusion chromatography and fluorescence assisted capillary electrophoresis. The physicochemical properties and
structural characteristics of Zizania palustris flour and its starch were determined by scanning electron microscope,
optical microscope, X-ray diffractometer, Fourier transform infrared spectrometer and Brabender viscometer. In vitro
digestive properties of Zizania palustris flour and its starch was determined by Englyst digestion method. Results The
results showed that there were no significant differences in particle morphology, crystalline structure and amylose
content between Zizania palustris flour and its starch with different grain lengths. Compared with early indica rice,
Zizania palustris flour and its starch had higher gelatinization temperature, lower peak viscosity, lower relative crystallinity,
better thermal stability, and higher content of resistant-starch, which were mainly attributed to the amylopectin structure and
higher amylose content of Zizania palustris. Compared with Zizania palustris starch, Zizania palustris flour had larger
particle size, lower crystallinity, lower swelling capacity, and increased slowly digestive rate, which was mainly attributed
to the high content of endogenous protein and fiber in Zizania palustris. Conclusion Zizania palustris flour and its starch
differs significantly in particle morphology, crystallinity, swelling capacity and digestive characteristics. The endogenous
fiber, protein, amylose content and amylopectin structure in Zizania palustris has significant effects on the viscosity
properties, swelling capacity, structural characteristics and digestive properties of Zizania palustris.
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Table 1 Starch structural characteristics parameters obtained from the SEC chain length distribution (n=3)

FE HEEER fr /% Xar1 Xar2 Xami hapo/ap1 hamiapi
LWRS 27.82+0.53" 14.38+0.42° 38.68+0.29" 278.25+0.48" 0.55+0.01° 0.26+0.00*°
MWRS 31.17£1.17° 14.3240.14% 38.45+0.04° 267.34+0.11¢ 0.57+0.04 0.34+0.02°
SWRS 29.58+0.08™ 14.12+0.07° 39.03+0.07° 269.12+0.32° 0.62+0.02% 0.33+0.01°

IRS 16.49+0.93° 14.59+0.31° 38.45+0.14° 579.05+0.18° 0.66+0.05 0.11+0.00°

TE: [R5 T EAN R AR Bt 2 [0 A S 25 1 22 5 (P<0.05), Tl
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Table 2 Parameters related to the distribution of branched starch chain lengths obtained from FACE (n=3)

B A(DP 6%~12%) B, (DP 13%~24%)

B, (DP 25%~36%)

B; (DP 37%~60%) ¥ CL (DP) (A+B))/(B,+B;3)

LWRS 39.4+0.3° 27.440.1% 7.740.1°
MWRS 40.4+0.9° 27.0£1.4° 7.242 4¢
SWRS 37.0£0.2¢ 27.540.8° 8.1+£0.2°

IRS 36.9+0.2¢ 27.240.2% 7.9+0.1°

8.3+0.2° 15.040.1° 4.18+0.12°
7.1£0.4¢ 14.5+0.3° 4.69+0.26°
9.6+0.0° 15.8+0.1° 3.62+0.01°
14.1+0.2° 11.1£0.2¢ 3.36+0.06°
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Fig.2 Optical micrographs of 3 kinds of frozen Zizania palustris
and early glutinous rice flour and their rice starch
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Fig.3 Scanning electron micrographs of 3 kinds of frozen Zizania
palustris and early glutinous rice flour and their rice starch
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Fig.4 X-ray diffraction patterns of 3 kinds of frozen Zizania palustris and early glutinous rice flour and their rice starch
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early glutinous rice flour and their rice starch
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palustris flour and early glutinous rice flour and their rice starch
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Table 3 Total starch content, protein content and in vitro digestibility of 3 kinds of Zizania palustris and early glutinous rice flour and
their rice starch (n=3)

FEfh RIS/ % /% RDS/% SDS/% RS/%
LWRF 70.41+1.198 12.78+0.01° 70.38+0.14" 7.79+0.62° 21.82+0.75"
MWRF 68.79+0.62" 15.13+0.14° 62.10+0.80" 13.93+0.08° 23.97+0.88*
SWRF 71.96+0.12° 12.38+0.22° 67.24+0.00¢ 11.33+0.69° 21.44+0.69°

IRF 83.700.93° 8.20+0.05¢ 77.64+1.14° 18.390.39* 3.98+1.53¢
LWRS 91.31+0.00° 0.98+0.07° 89.16+0.88° 8.57+0.98¢ 2.26+0.10¢
MWRS 89.48+0.00¢ 0.8140.068 88.61+0.95¢ 7.79+1.61° 3.60+0.67°
SWRS 94.83+0.00" 0.43+0.04" 90.20+1.48° 6.85+1.77" 2.95+0.29"

IRS 94.64+0.53° 0.94+0.10" 93.23+1.83° 5.76+1.02¢ 1.01+0.81"
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