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Abstract: Digestion properties were investigated for sodium alginate-high amylose corn starch—conjugated linoleic acid ternary complex
(AG-HACS-CLA). The in vitro digestion properties of AG-HACS-CLA were measured by the hydrolysis curve method, the crystal structure of
AG-HACS-CLA was determined by X-ray diffractometer and Fourier-transform infrared spectrometer analyses, and the relationship between
the digestion properties and crystal structure of the complex were explored. The results showed that before gelatinization and pasting,
AG-HACS-CLA was a low glycemic index food with a predicted glycemic index (pGl) of 47.06, while the gelatinized and pasted
AG-HACS-CLA was a medium glycemic index food with a pGl of 58.27. The in vitro digestion properties of AG-HACS-CLA were influenced
by the type of crystal and degree of crystallization, and the resistant starch content of AG-HACS-CLA was related to the microcrystal phase. A
V-type crystal with a high degree of order was formed after the complexation of starch with CLA, so that the proportion of the microcrystal
phase in AG-HACS-CLA increased by 3.5%, compared to the sample without addition of CLA. Compared to the natural HACS, with a B-type
crystal structure, AG-HACS-CLA exhibited better structural stability and greater resistance to digestion. AG prevented the formation of
intermolecular hydrogen bonds in AG-HACS-CLA. The proportion of AG-HACS-CLA in the microcrystal phase was decreased by 7.1% and
the content of resistant starch in AG-HACS-CLA was decreased by 20% compared to that of the sample without addition of AG.
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Table 1 In vitro digestion kinetic parameters of AG-HACS-CLA
ternary complexes

o0 4 AR 3] C, Dr pGl
NHACS 0.02 050 50.20 51.47
HACSO 003 033 4025 4290

x# AG-HACS 003 039 4153 44.00
HACS-CLA 002 029 3285 3652
AG-HACS-CLA 003 045 4508 47.06

NHACS 003 060 6549 64.65

HACSO 003 044 4763 49.25

BILE  AG-HACS 003 051 57.09 5741

HACS-CLA 003 034 3584 39.09
AG-HACS-CLA 0.03 054 58.09 58.27
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Table 2 Content of RDS, SDS, and RS in AG-HACS-CLA

complexes

B AR RDS/% SDS/% RS/%

NHACS 27.9640.08° 18.7940.08% 53.240.16°
HACSO 18.3240.04  13.7240.02° 67.960.06"
AG-HACS  24.7540.07° 12.9840.04° 62.2740.11°
HACS-CLA  14.3740.03° 12.3640.06° 73.270.09°
AG-HACS-CLA 26.8540.05° 17.1840.01° 55.960.06®

Ao

NHACS 42.1840.06° 16.2040.05° 41.6240.119
HACSO 29.8240.02° 12.9840.01° 57.2026.03
AG-HACS  36.6240.05" 13.6040.02° 49.7840.07°
HACS-CLA  19.6840.04° 13.7240.03" 66.6040.07°
AG-HACS-CLA 36.1240.04° 16.3240.02° 47.560.06
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Fig.3 X-ray diffraction patterns of AG-HACS-CLA complexes
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Table 3 Degree of crystallinity of AG-HACS-CLA ternary complexes

A4 AR T shAaI% A% 5hA8% Y345 Sl E 1% JE 4 dhA81%
NHACS 17.9140.03° 20.9440.01° 38.85:40.04% 61.1540.04%
HACSO 19.4340.02° 21.1540.04° 40.5840.06° 59.4240.06°

AG-HACS 13.880.04° 27.7040.022 41.584).06° 58.42:40.06°

HACS-CLA 24.400.01% 14.580.05° 38.980.06® 61.020.06®
AG-HACS-CLA 17.3740.02° 20.5940.02° 37.96:40.04° 62.040.04°

E: AR EFERTR A AERFMER, AR EFERTR AL EFKER, p<0.05.
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Fig.4 FT-IR spectra of AG-HACS-CLA ternary complexes
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Table 4 Analysis of the FT-IR spectra of AG-HACS-CLA ternary complexes

K 4kfom™
o 4 AR O-H A% 353) C-H %43  O-HZEWiks) C-HAKs) COM%EHK CHEwmik
¥ (-OH) g % (H0) i B B

NHACS 3473.46 2921.26 1640.69 1385.81 1154.62 1080.02
HACSO 3489.16 2929.45 1636.31 1388.87 1154.90 1080.58
AG-HACS 3511.69 2927.24 1635.90 1388.85 1153.83 1076.74
HACS-CLA 3499.43 2924.14 1653.08 1386.64 1153.90 1077.30
AG-HACS-CLA 3499.91 2926.56 1636.44 1337.35 1153.88 1077.99

NN AG B8 CLA, Ffdh O-H 4idkahig. O-H
o PRSI AT B AR HRB VRIS W H A 2
(aRss, JCREGERIL, FoREFEFAS RS, Bt
P EAE R e, SR TN TR
EEEE, KI5 FEESH, NHACS. HACSO /i O-H
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