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STARCH DIGESTIBILITY OF THE TERNARY FOOD SYSTEMS
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POTATO STARCH/CASEIN/WHEY PROTEIN/SOYBEAN OIL/DIGESTIBILITY

This study aimed to understand the effects of adding milk protein (MP) and
soybean oil (SBO) to potato starch (PS) on the structural, physicochemical and the in
vitro digestibility properties of the gelatinized potato starch (GPS). Binary and ternary
mixtures were prepared using GPS mixed with 10% w/w dry starch-based MP
(casein, CA or whey protein, WP) individually; with 15% w/w dry starch based SBO;
or with both the MP and SBO. All samples were then homogenized to initiate binary
and tertiary paste samples.

Confocal laser scanning microscopy (CLSM) images showed that MP and
SBO were dispersed into the three-dimensional structure of the GPS. The rheological
results revealed that with SBO as the only addition into the GPS (GPS-SBO) showed
a higher viscosity than with PSP. In contrast, the mixtures of GPS-CA, GPS-WP,
GPS-CA-SBO and GPS-WP-SBO, displayed lower viscosity and exhibited a more
liquid-like behavior than that of PSP.

The results of Fourier transform infrared (FTIR) spectroscopy, Raman
spectroscopy, and X-ray diffraction (XRD) analyses showed that there were no
covalent interactions among GSP, MP, and SBO during the homogenization process,
and there were no binary and ternary complex formations. After gelatinization of the

PS and the homogenization of the mixtures, the amorphous region of the PS increased



while the short-range molecular order and the degree of crystallinity of the PS
decreased.

The addition of MP and SBO had little effect on GPS viscosity during
digestion. However, with the addition of enzymes, the viscosity of the digestive juice
decreased significantly. Specifically, the MP addition promoted GPS digestion, while
the SBO slowed down the digestion of potato paste. However, the addition of protein
and oil promoted the digestion of potato paste. The mixed sample of SBO and MP
promoted protein digestion, while the mixed sample of GPS and MP inhibited protein
digestion. The mixture of MP and/or GPS with SBO promoted the release of FFA in
SBO. The highest release rate of FFA was attained with a mix of MP and SBO.

In conclusion, the addition of MP and SBO to GPS changed the structure,
physicochemical, and digestibility properties of the GPS in different ways depending
on the raw material compositions. The results from this study could be used as a guide
for assigning food composition while providing knowledge about the interactions of
different food compositions or ingredients allowing for further development of potato-

based food products.
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