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Effects of fatty acids with different chain lengths on the properties of chestnut
starch under different cooking methods
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ABSTRACT: Objective To explore the feasibility of adding fatty acids to chestnut starch (CS) under different
cooking methods, and the best cooking methods and type of fatty acids. Methods The effects of different chain
length fatty acids on the properties of chestnut starch under different cooking conditions were studied by measuring
the particle size, short-range order, crystallinity, gelatinization properties and rheological properties of starch and
starch-lipid complex. Results The addition of fatty acids reduced the particle size, crystallinity and short-range
ordering of CS, and enhanced the water-holding capacity of CS. Under the same cooking mode, the change of
chestnut starch-lauric acid complex was the most significant, followed by chestnut starch-myristic acid complex and
chestnut starch-palmitic acid complex. Compared with normal pressure cooking, the water-holding capacity of starch
after high-pressure cooking was enhanced, and the crystalline structure was more orderly. The storage modulus G’ of

short-term aging starch decreased, and the loss tangent value tand increased, indicating that the short-term aging
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resistance was improved. Conclusion It is feasible to add fatty acids into chestnut starch. Different carbon chain

fatty acids compound with CS, and short-chain fatty acids and high pressure cooking have better composite effect.
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Fig.1 Compounding rates of chestnut starch-lipid complexes with
different chain lengths (n=3)
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Table 1 Particle size distributions of chestnut starch-lipid complexes with different chain lengths (n=3)

FE i D(10)/um D(50)/um D(90)/um D[4,3)/um D[3,2]/um
CS-H 34.67£0.21" 142.67+1.76' 308.33+4.06' 160.66+2.03" 78.07+0.34"
CSPA-H 26.41+0.062 104.33+0.88¢ 253.67+0.888 123.57+0.58° 59.83+0.21¢
CSMA-H 26.57+0.038 98.03+0.27" 249.11+1.15" 116.67+0.35¢ 59.97+0.09¢
CSLA-H 20.83+0.04° 82.73£0.21¢ 223.37+1.45¢ 98.97+0.43° 47.51+0.11°
CS-N 22.52+0.06" 124.03+0.58" 283.33+2.33" 140.67+0.88¢ 49.63+0.14"
CSPA-N 15.77+0.11° 85.33+0.57° 246.33+0.45° 127.42+0.32" 38.86+0.25°
CSMA-N 18.13+0.04¢ 80.16+0.33 203.76+2.03° 100.27+0.58° 41.70+0.28°
CSLA-N 12.83+0.01° 72.43+0.12° 182.330.67° 93.87+0.35" 32.23+0.33°
cs 3.37+0.02° 7.54£0.01° 12.61+0.03" 7.74£0.01° 4.92+0.02°
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Fig.2 X-ray diffraction patterns of chestnut starch-lipid complexes
with different chain lengths
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different chain lengths
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Fig.5 Short range ordering analysis of chestnut starch-lipid
complexes with different chain lengths (n=3)
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Table 2 RVA characteristic values of chestnut starch-lipid complexes with different chain lengths (n=3)

e WG A5 /(mPass)  A{EHZEE/(mPass)  FEWAE/(mPa's)  RAFEE/(mPas)  [EA4:Al/(mPa-s)  HIALIREE/C

CS-N 3327£12" 2130+33" 1197+28" 5213+26" 30834258 50.25+0.31°
CSPA-N 3097+178 2072+25¢ 1025+11°¢ 42544358 2182+13f 51.15+0.25°
CSMA-N 2503+31°¢ 1555+26¢ 948+23¢ 3694+33" 2139+16" 51.76+0.42°
CSLA-N 2018+27° 1414+15° 604+25° 3017+20¢ 1603+23¢ 52.05+0.06°

CS-H 2639+24" 1589+36¢ 1050+27¢ 3410+29° 1921+32° 50.46+0.62°
CSPA-H 2364+11¢ 1439+17¢ 925+16° 2670+26° 1231+17° 52.33+0.36°
CSMA-H 1963+9° 1118+23° 845+21° 2135+17° 1017£13° 52.82+0.22°
CSLA-H 1625+18° 1085+24° 540+7 1999+22° 914+21° 52.95+0.31°
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Fig.6 Water evolution rates of chestnut starch-lipid complexes with
different chain lengths (n=3)
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Fig.7 Dynamic rheological properties of chestnut starch-lipid complexes with different chain lengths during short-term aging
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