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Abstract: This study aimed to investigate the effects of different ultrasonic treatments on the physicochemical properties of
the starch-lauric acid complex. The starch-lauric acid complex between the sea red rice starch (SRS) and lauric acid (LA)
was prepared using three ultrasonic treatment methods: pre-treatment, co-treatment, and post-treatment. The complex index,
particle morphology, crystalline structure, pasting properties, thermal properties and in vitro digestibility of the complexes
were systematically analyzed. The results showed that the complex index of the starch-lauric acid complex without
ultrasonic treatment (LA-SRS) was 5.66%. Ultrasonic pre-treatment starch-lauric acid complex (LA-USRS) and ultrasonic
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co-treatment starch-lauric acid complex (ULA-SRS) significantly increased the complex index to 9.95% and 14.24%,

respectively, while ultrasonic post-treatment starch-lauric acid complex (LA-SRS-U) decreased to 4.78%. Ultrasonic

treatments complex showed significant decrease in the degree of short-range order structure and relative crystallinity

(P<0.05). In terms of gelatinization properties, all ultrasonic treatments complex significantly elevated the gelatinization

temperature (P<0.05) and reduced the breakdown value, setback value, and final viscosity (P<0.05). Thermogravimetric

analysis indicated that ultrasonic treatments enhanced the thermal stability of complex, with the peak temperature increasing
from 305.5 °C to 317.0 “C. Additionally, in terms of in vitro digestibility, LA-USRS showed an increase to 37.65% in
resistant starch content, compared to SRS. In contrast, ULA-SRS and LA-SRS-U had significantly higher contents of
rapidly digested starch and slowly digested starch than SRS (P<0.05). Correlation analysis revealed that the complex index

was significantly positively correlated with gelatinization temperature and peak temperature (P<0.05), and significantly

negatively correlated with the degree of short-range ordering and relative crystallinity (P<0.05). Overall, the physicochemical

properties of the starch-lauric acid complex were significantly influenced by different ultrasonic treatments. These findings

would provide theoretical basis for the development of starch-based foods with tailored digestive behaviors.
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Fig.1 Complex index of sea red rice starch-lauric acid complex
with different ultrasonic treatments
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Fig.2 Apparent morphology of sea red rice starch-lauric acid
complex with different ultrasonic treatments
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Fig.3 Crystal structure of sea red rice starch-lauric acid
complex with different ultrasonic treatments
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Table 1 Crystal structure parameters of sea red rice starch-
lauric acid complex with different ultrasonic treatments
B 1047/1022 em™  1022/995 cm™  AHXFZEAREE (%)
SRS 1.40+0.12° 0.25+0.06" 25.32+0.21°

LA-SRS 0.70+0.01° 0.79+0.01°¢ 24.79+0.23¢

LA-USRS 0.66+0.01° 0.78+0.01° 17.95+0.33*

ULA-SRS 0.70:£0.08" 0.56+0.03" 19.63£0.37°

LA-SRS-U 0.58+0.01° 0.88+0.03¢ 20.28+0.27°

: [RIFNA )1 3R 25 57 1 35 (P<0.05), F2[H] .

BITFEEIBRG. AFHEFAAEEXT SRS 19 ALty
FeAER2 N, 5 LA-SRS A b, LA-USRS F1 LA-SRS-
U MEARA PR — 2D REAIK, b, LA-SRS-U Y
1047/1022 cm™' FFAIKZE 0.58+0.01, 1022/995 cm ™' i
T A 0.88+0.03(P<0.05), S AL PR E— 2L IR
TG PSP, SRS, LA-SRS K AN[A]#E A AbHE
A5 XRD B3 a1 ® 3C fr s, SRS 7E 15°,
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17°, 18°F 23°FF 7 &4 i s, Jy HL AU g A U JE B o
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20°RfF 3T HH B A A 0, 2B VORI Zh R 25 A B
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Fig.4 Pasting curve of sea red rice starch-lauric acid complex
with different ultrasonic treatments
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Table 2 Parameters of pasting properties of sea red rice starch-lauric acid complex with different ultrasonic treatments

HEf UEAEDRG B2 (cP) BHEREE (cP) HAfRE (cP) EEXEEY) B (cP) WILIREE(C)
SRS 1432+8.19° 708+5.86" 724+8.54° 2131+7.64° 2830+17.47° 73.11£0.35°
LA-SRS 1300+9.61° 936+10.50° 354+4.04° 153+4.04° 1089+7.02° 77.20+0.34°
LA-USRS 1178+9.08* 837+7.51° 340+4.51° 167+3.51° 1006+3.46° 75.30+0.19¢
ULA-SRS 1448+5.51¢ 1222+4.04° 227+7.51° 504+5.51¢ 1725+7.02¢ 73.90+0.26°
LA-SRS-U 1418+6.03¢ 1087+5.13¢ 331+4.58° 74+2.52° 1160+9.54° 77.03+0.17¢
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Fig.5 Thermogravimetric curve (A) and first derivative
diagram (B) of sea red rice starch-lauric acid complex
with different ultrasonic treatments
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Fig.6 Digested fragments of sea red rice starch-lauric acid

complex with different ultrasonic treatments
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Fig.7 Correlation analysis of sea red rice starch-lauric acid
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