FOOD& MACHINERY

DOI:10.13652/.issn.1003-5788.2020.03.002

FI6HBFEIW BE 2218 | 2020F 3 A | _RAHSM

R X 3 R MY B A A 1 Y 52 0

Effect of monosaccharide on the retrogradation of lotus seed starch
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Abstract ; Effects of monosaccharide (glucose and fructose) on the
retrogradation of lotus seed starch were studied from the aspects
of crystal structure, molecular structure and molecular weight.
The results of X-ray diffraction, nuclear magnetic resonance and
infrared spectrum showed that glucose and fructose could inhibit
the recrystallization of lotus seed starch. The crystallinity, double
helix structure and short-range ordered structure decreased, and
the proportion of amorphous area increased in the composite sys-
tem, indicating that glucose and fructose might inhibit the retro-
gradation of starch. The inhibition of glucose on starch retrogra-
dation was more significant than fructose, which might be related

to the enhancement of glucose-water interaction. Gel permeation
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chromatography analysis showed that the molecular weight M,
and M, of glucose and lotus seed starch composite system in-
creased significantly when compared with lotus seed starch alone,
while the M,, and M, of fructose system decreased significantly.
Keywords: lotus seed starch; glucose; fructose; structure; retro-

gradation
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Figure 1  Effects monosaccharide on the XRD spectrum of lotus seed starch
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Table 1  Effects monosaccharide on thecrystalinity of lotus seed starch
FE il fiitug 260/ 4hERIX /% W25 X/ % AR 25 B/ %%
RLS0 15.01,17.04.22.76 7.05+0.11:¢ 14.6240.15% 21.66=+0.04C
RLS1 14.71,17.04,19.68,22.01,23.82  10.89240.02¢% 19.3540.06" 30.2440.048
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RLS+Gluo 16.82,19.52 6.44 40,450 11.66+0.48< 18.10£0.20¢8
RLS+Glul 14.27,17.02,19.54,22.40 8.35+0.73¢ 14.76 41,162 23.1140.46
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RLS+Frul
RLS+Fru7?

14.27,17.25,19.65,22.34,23.86
16.85,19.48

14.04,17.03,19.59,22.05,23.57
14.04,17.02,19.59,21.99,23.57

8.67+0.42b7
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Figure 2 Effects of monosaccharide on the ¥ C CP/MAS NMR spectrum of lotus seed starch
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Table 2 Effects monosaccharide on the chemical shifts and relative proportions of the C4 peaks of lotus seed starch

e arE:
G Pe/%
C1 C4 C2,3.5 C6
RLSO 103.09 82.80 72.69 62.09 8.54£0.63*
RLS1 102.95,101.22,100.02 82.68 72.71 62.07 6.90£0.08F
RLS7 102.78,101.11,100.05 82.48 72.74 61.12 6.65+£0.08
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RLS+Fru7 102.99,101.03,100.05 82.12 72.65 62.36 6.93+0.10%C
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Figure 3 Effects monosaccharide on the FTIR spectrum of lotus seed starch
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Table 3 Effects monosaccharide on the ordered structure of

R 0771 022 and Rogs;1 o020 values of lotus seed starch

i R 1 047/1 022 R 995/1 022
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RLS+Fru0 0.973+0.004"¢ 0.959+0.007"¢
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Table 4 Effects monosaccharide on the molecular weight

of lotus seed starch

A M, /Da M, /Da M,/ M,
RLSO 6.001 X106 1.485 X107 2.475
RLSI 1.034 X107 2.139 X107 2.069
RLS7 1.152 X107 2.883 X107 2.502
RLS+Glu0 9.781 X108 2.477 X107 2.532
RLS+Glul 9.656 X108 3.106 X107 3.217
RLS+Glu? 1.249 X107 3.285X107 2.630
RLS+Fru0 4,748 X108 1.031 X107 2.171
RLS-+Frul 7.459X108 1.438 X107 1.928
RLS+Fru7 9.029 X106 2.104 X107 2.330
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