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Abstract: To slow down the aging of rice starch during food processing, rice starch-monoglyceride complexes were
prepared by heating pasting method, and the effects of three monoglycerides, glycerol monolaurate(GML), glycerol
monopalmitate (GMP) and glycerol monostearate (GMS), on the physicochemical and structural properties of the
complexes were investigated. The pasting properties, thermal properties, short-range ordering and crystalline structure of
the complexes were determined by RVA, DSC, FTIR and XRD. The results showed that different monoglycerides had
significant effects on the complex index (P<0.05), and the complex index was GMP>GMS>GML. The solubility,
precipitation rate, regeneration value and short-range orderliness of the complexes were significantly lower compared with
the original rice starch (P<0.05), and there were also significant differences between the complexes (P<0.05). Among them,
rice starch-glycerol monopalmitate had the lowest precipitation rate, regeneration value and short-range orderliness of
25.58%, 281.7 cP and 0.58, respectively. Differential scanning calorimetry and X-ray diffraction analysis revealed that the
starch changed from A-type crystalline structure to V-type crystalline structure after compounding with monoglycerides.
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The above results indicated that the addition of monoglycerides could retard starch aging to some extent, and the rice starch-

glycerol monopalmitate complexes were more effective in inhibiting starch aging.
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Table 1 Complex index of rice starch-monoglycyrrhizin
complexes
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#: RS-GML, RS-GMP. RS-GMS43 514 KKy #5- H i B A R ER 2 A
Y. FOKTER - H AR RREE E A . JOKTER - H Il i s ER = AW -

2.2 FEIEREHEERTKKEMBEENZMm

K 1 R T IOKTER 5 ICKTER- S H R G4
TE 55~95 °C AN[FREE T . MKl 1 BIAL 55 C
B KK U8 B AN &2 & W WO e S TG i S 22 R (P>
0.05), FEAE IR TS, FOKIER FIE & YIS i
2R (P<0.05), BEE IR0 BT, TEMTF N
SR, TEA VR I A MRS TR, VA BTG P
[FIE 5 IR ORIERAE LL, 5B HERE A fa FORTERNS
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Fig.1 Solubility of rice starch and its complexes
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Fig.2 Freeze-thaw stability of rice starch and its complexs
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Fig.3 Thermal property of rice starch and its complexes
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Table 2  Pasting property of rice starch and its complexes
FE LR (°C) WEAEZRE (cP) FARFREE (cP) BB (cP) PEIRAE (cP) MEREY)
RS 91.2+0.1° 2307.7+22.9* 1454.7440.5° 2028.7+40.1° 853.0428.6° 574.0+2.6°
RS-GML 94.7+0.4° 1239.0£19.1¢ 392.0+£9.5¢ 825.0+£25.4¢ 847.0+12.1° 433.0+16.5
RS-GMP 94.8+0.2° 1042.0+29.5¢ 492.7+28.00° 774.3+17.1° 549.3+11.9° 281.7+17.8¢
RS-GMS 95.0+0.1° 1374.0+23.0° 756.3+25.6 1134.7+25.0° 617.7+15.5° 378.3+20.6°
F3 IOKREMAE S YR
Table 3 Thermal property of rice starch and its complexes
RS To(°C) Tp(C) T(C) AH/g)
RS 70.20+£0.24° 75.10£0.17¢ 77.60+0.34¢ —383.40+5.19°
RS-GML 97.66+0.05° 106.12+0.22° 125.28+0.43° —1477.61£31.78¢
RS-GMP 97.34+0.06 105.05+0.11° 123.41£0.80¢ —1415.89+20.33¢

RS-GMS

97.62+0.17"

105.44+0.49° 128.52+0.74°

-1303.62+13.41°
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Fig.4 FT-IR spectra of rice starch and its complexes
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Fig.5 X-ray diffraction patterns of rice starch and its
complexes
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