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Abstract: In this study, rice starch was used as the raw material to investigate the effects of addition of cereal protein peptides on the
physicochemical properties and in vitro digestion of rice starch. The results showed that the addition of 10% wheat peptides led to the greatest
reduction of the peak viscosity and disintegration value of starch paste (which were respectively reduced by 300 MPa-s); On the contrary, the
addition of 5% corn peptide caused the greatest decreases in the final viscosity and recovery value (which were reduced by 256-MPa-s and 200
MPa-s). The cereal protein peptides could increase the enthalpy and improve the thermal stability of the starch paste. The solubility of the starch
was positively correlated with the amount of the added cereal protein peptides, although these peptide had no effect on starch swelling. The rice
peptide could obviously change the freeze-thaw stability of starch, with its addition at 5% or 10% enhancing the freeze-thaw stability of starch
while reducing the syneresis rate by 3%. The three kinds of peptides could reduce the content of the rapidly digestible starch in the rice starch.
On the basis of comparisons, the rice peptide lowered the in vitro digestibility of starch the most. Adding 5% corn peptide could cause the
greatest decrease (by 25%) in the content of rapidly digestible starch, followed by adding 1% rice peptide. According the analysis of the main
amino acid components in the cereal protein peptides, the content of basic amino acids in the rice peptide was significantly higher than those of
the other two kinds of peptides, and the contents of amino acids in the corn peptides were correspondingly higher than those of wheat peptides.
Thus, the main factors associated with the impact of the cereal peptides on the starch were related to their respective amino acid contents and
molecular weights.
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Fig.1 Effect of cereal protein peptides on the viscosity of rice
starch
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Table 1 Amino acid analysis and molecular weight table of five peptides
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223 [ HEAT T AE A CE R R (O MROKIZAK 32k

ER: 3§37 X2 hk AN KARRK ERAK N ERR
AERBR % 7.127 7.375 2.44 1.76 1.567
R 6.515 7.867 2.44 1.08 0.844
EEN ) 2328 2.354 2.83 1.45 1.493

RITAZBR % 10.222 11.259 8.44 5.19 2.498
BB Y 21.987 18.474 16.1 23.94 34.396

“ BB/ % 4.192 4.125 6.49 430 3.729

B R IR/% 3.41 3.17 7.84 3.92 2427
TR B Y% 2.974 3.112 4.07 2.98 2.162
LEENRN) 5.503 4335 573 12.25 11.705
AT E K <2000 <1000 <2000 <5000 <1000

A ERAEE A RAEMA S E.
R2 BYEB R AR BARHEERI ST

Table 2 Influence of cereal protein peptides on characteristic value of rice starch paste

R E AE AL /MPa's  AAFRE/MPa's  #MEZEE/MPas B A{E/MPas  ARBERE/C MEATE]/min
JRE 3777.00£70.77°  2340.00+24.13°  2802.00+31.82"  1365.00+46.90°™  8330+0.63*  9.00+0.04™
1%  371470£9.50°  2344.70£9.07°  2752.00+44.50%  1382.00+51.70  82.00£0.05*  9.50+0.00°
KoKRAK 5% 359930451600 2182.30£9.07°  2777.00£63.57°  1360.00£67.90™°  83.10£0.68"  9.60+0.12%
10%  3562.00+43.47%  2097.30+£15.50°  2774.00+36.51  1309.00+61.51%  83.30£0.66®  9.70+0.10°
1%  3652.00+64.38™  2241.00+64.26°  2697.00+20.82°  1286.00£65.70°  83.00+0.28"™  9.00+0.07"
ERIK 5%  3625.70+25.80°0  2262.00£10.15° - 2564.30£18.90°  1200.70£9.61¢  83.70+0.55"  9.60+0.07*
10%  3657.30+£30.10%  2282.30+9.71°  2577.70+35.23%  1202.70+£39.30°  83.10£0.77°  9.60+0.14%
1%  3797.30£71.70" ~ 2399.00+52.17°  2817.00+45.90™  141830+55.60°  82.00£0.23°  9.50+0.10
NEIK 5% 3650.70£68.20°  2172.30+20.98°  2839.00+58.56"  1361.00+33.40™  83.10£0.35™  9.70+0.10°
10%  3535.30£6.51Y  2024.33£32.53"  2825.00+£19.22™  1314.30+18.00™  83.40+0.53"  9.70+0.14°
Z: FATRAFFERRANEZANAE (p<0.05) .
3 AMEARKIAKIEMIA D FFHEERNZZN
Table 3 Influence of cereal protein peptides on thermodynamic parameter of rice starch paste
M H AH/(J/g) Tp/C To/C Tc/'C
R H 0.62+0.10° 66.80+£0.44% 65.90-+1.64° 70.30+1.05
1% 44.20+0.56 67.03+0.74% 54.75+0.50° 73.50+1.56™
ERAK 5% 76.33+3.44° 64.40+£0.28°" 51.40+1.42° 74.17+3.02%
10% 87.69+2.40° 66.70+1.48% 63.03+1.53 74.50+0.57>
1% 3.92+1.06° 68.00-:0.28° 65.53+1.66" 78.45+0.92°
KA 5% 1.07+0.06° 70.15+0.92° 67.10+0.71° 73.030.76™
10% 3.77+0.93° 71.90+0.57" 67.25+0.21° 76.00+1.05%
1% 3.94+0.41° 66.45+1.49% 62.93+0.74° 73.30£0.42%4
AR 5% 225.15+20.58° 65.90+0.28% 57.55+0.21° 70.85+0.07
10% 388.35+28.07° 63.70+0.85" 58.25+1.49° 72.9543.47"4

E: FISIRAFFERFIAAEANAL (p<0.05) ; ToARIBE, T AEERE, TAHLERE, AHABE.
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Table 4 Effect of cereal protein peptides on solubility of rice starch

BE/C 0% 5% 10%
NE AR 15.40+0.50° 15.700.20° 19.00:0.80° 20.20+0.02°
95 EX 3/ 15.00+0.10° 14.10+0.60° 15.70+1.10° 19.90+1.50°
PN 15.40+0.80° 14.500.50° 16.2040.40° 20.40+0.60°
NERK 5.80+0.20¢ 6.20+0.10° 9.30+0.20° 12.70+0.10°
85 KK 5.30+0.50° 5.70+0.10° 7.50+0.50° 8.900.90"
KOk Bk 5.90+0.10° 6.40+0.30° 9.10+0.30° 12.60+0.60°
NERK 4.20+0.10° 4.80+0.30° 8.60:£0.40° 13.30+0.20°
75 KK 3.500.40° 3.60+£0.40° 5.50+0.40° 8.30:£0.40°
KRB 4.10+0.10° 5.70+0.50° 9.50-+0.40° 15.60+0.30°
NE AR 3.80+0.2¢ 5.40+0.50° 10.40+0.50° 14.600.40°
65 EoRAK 3.90£0.03¢ 4.50+0.02¢ 5.80+0.30° 8.17+0.20
KAAK 3.10+0.03¢ 3.70+0.08° 5.60+0.30° 6.90+0.03°

E: RATRAMFERR AR EZRAR (p<0.05) . £S. 6Fl.

RS RHIE B RKR AR R BE RORNE %

Table 5 Effect of cereal protein peptides on the swelling degree of rice starch

= E)C 0% 5% 10%
N FERR 17.40+0.30% 17.60+£0.30° 18.00+1.30° 18.50+1.00%
95 R 17.20+0.30° 16.40-+0.70° 16.00£1.20° 18.20£0.90°
KA 17.50+0.10% 17.30£0.60° 17.00£0.20° 17.70+0.80°
AT 33 9.10+0.30° 9.20+0.20° 9.20:£0.20° 9.40+0.10°
85 ERAK 9.01+0.30° 9.20+0.30° 8.80:£0.20° 8.30+1.20°
KRR 9.20+0.10° 8.98+0.20° 9.00£0.10° 9.00+0.03%
O 33 6.90+0.10° 6.80+0.10° 7.60£0.30° 8.30+0.10°
75 ERK 7.30£0.10° 7.30£0.40% 7.30£0.20° 6.70+0.40°
KK IR 8.50£0.20% 8.30+0.10° 8.40+0.30° 8.70+0.20"
O 33 6.10£0.30° 6.30£0.20° 6.60£0.20° 7.00+£0.10°
65 EX /3 6.00+0.04° 6.10+0.03% 6.00£0.03% 6.10£0.05"
KKK 5.90+0.10° 5.90+0.08" 6.00+0.05 5.80+0.10°
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Fig.2 Effect of cereal protein peptides on freeze-thaw stability
of rice starch

2.6 A B BROR R K RO AR A1 H AL 1 B

HE 6 WA : KKERFH RDS &=
90.99%. TEMFIKIEZRT, S%E BT FEAFERE
JE A RDS 185 5 5% ERBR R R 4%, 8 RDS
(R BRI 25%:  HAR 1% KR H AR 16%:
FoAth s & A E AR TG W3 2251, RDS (1)
FEARMEIEHITE 10% AN

/6 BHEARKITARIEMH RIS
Table 6 Effect of cereal protein source polypeptides on the digestibility of rice starch

HE RDS/% SDS/% RS/%
KKy 90.99+1.77° 5.97+0.43¢ 3.03+1.34%
1% 80.04:1.95" 18.42+1.25° 2.17+1.03¢
ERAK 5% 66.43+8.84" 20.53+4.98° 13.05+4.17°
10% 85.96+1.66" 11.48+1.23% 2.56+0.43%

1% 83.22+1.73" 8.96+1.43% 7.82+1.03%
NFE K 5% 76.34+2.83% 13.58+2.12° 10.08+0.82%
10% 84.46+2.42" 8.73+1.55% 6.81+0.89°
1% 74.79+0.70° 7.311.66" 17.890.96°

KAIK 5% 81.39+3.57%¢ 13.3342.49° 5.28+1.76
10% 79.31+1.08°% 8.13+2.59 12.34+1.15"
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