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Abstract: The effect of mung bean starch, cassava starch, sweet potato starch, and potato starch on the gelatinization properties, thermal
decomposition properties, glass transition temperature (Ty), and crystal structure of starch-fatty acid inclusion complexes prepared by HC/KOH
method were studied by differential scanning calorimeter, thermogravimetric analyzer, and X-ray diffractometer. The results showed that the
crystal form of the starches was transformed to V-type after complexation with fatty acids. The highest gelatinization temperature, T, and
thermal decomposition stability were present in potato starch-stearic acid inclusion complexes, while those of cassava starch-stearic acid
inclusion complexes were the lowest. Among the three kinds of root and tube starch-oleic acid inclusion complexes, the cassava starch-oleic acid
inclusion complex had the highest gelatinization enthalpy (AH) and the lowest thermal decomposition stability, but the sweet potato starch-oleic
acid inclusion complex had the lowest AH and the highest thermal decomposition stability. The gelatinization temperature and thermal
decomposition stability of potato starch-stearic acid inclusion complexes were higher than those of mung bean starch-stearic acid inclusion
complexes, while the AH and T, of potato starch-oleic acid inclusion complexes were higher than those of mung bean starch-oleic acid inclusion
complexes.
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Fig.1 X-ray diffraction patterns of starch-fatty acid inclusion
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Table 1 Effect of stearic acid and oleic acid on the thermal properties of different kinds of starch-fatty acid inclusion complexes

s ik
T,/°C T,/°C T/°C AH/(J/g)
Native
MBS -SA 53.43+0.16" 55.27+0.17° 57.50+0.43% 10.48+0.28°
-OA
Native
TS -SA 52.97+0.11° 54.49+0.16° 56.61+0.37* 14.62+0.12%
-OA
Native
SPS -SA 53.38+0.02% 55.13+0.06° 56.91+0.06" 15.28+0.20°
-0OA
Native
PS -SA 53.3620.06™ 55.12+0.13* 57.18+0.21* 10.78+0.09°
-OA
TR
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LR
o *2
T,/°C T,/°C T/°C AH/(J/g)
Native 56.81+0.357  64.31+0.95¢  70.34+2.01° 14.16+0.21°
MBS SA 93.0543.03°  102.78+3.76®  110.79+4.54° 10.76+0.02¢
-OA 9330+0.13°  98.62+0.02b*  101.30+0.01° 8.43+0.03°
Native 56.83:0.24"  64.130.04° 70.11+0.22° 15.37+0.25%
TS SA 88.22+40.96™  95.26+0.11°  101.30+3.78" 6.40+0.17°
-0A 82.7240.65°  94.95+0.02°  106.02+0.01° 10.60-+0.06°
Native 64.72+0.03°  69.72+0.01°  74.80+0.01° 12.89+0.07°
SPS -SA 87.7740.67%  96.01£0.52°  109.63+0.21% 5.56:+0.112
-0A 84.65+0.88°)  94.40+0.18°  103.26+3.17° 6.87+0.16
Native 61.40£0.16%  66.79+0.06°  74.67+0.00° 13.18+0.04°
PS SA 102.78+0.28°  107.14+3.72°  110.46+2.08" 6.57+0.16"
-0A 93.2240.23°  96.38+0.11%°  101.30+0.68" 8.81+0.23°
E: AR EFHEATR LA A EREREF, p<0.05.
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Table 2 Effect of stearic acid and oleic acid on the glass
transition temperature of different kinds of starch-fatty acid

inclusion complexes

b T,/ C # T/ C
Native  -13.26+0.17% Native  -12.98+0.06
MBS -SA  -14.97+0.66° SPS -SA  -14.15+0.05"
0A  -14.65+0.06° OA  -13.06+0.25"
Native  -12.90+0.16" Native  -12.96+0.05°
TS  -SA  -14.46+0.35de™ PS -SA  -13.82+0.19"
-0OA  -13.05+0.64° OA  -13.81£0.45™

E: AR EFERTAT AR A ELEEER,
p<0.05.

% 3 ERRIRAIHERX N EM AN IR AR B S A S S B

Table 3 Effect of stearic acid and oleic acid on the thermal decomposition parameters of different kinds of starch-fatty acid inclusion

complexes
M1 M 2’ ek 2
A HAMRE  REHRA AAMRE  RERK AOMRE  REMK  PHERkE
SEE/C 1% FLE/IC 1% SEE/C 1% H%o/min)
Native 30~126 12.79 257~356 68.98 6.97
MBS  -SA 30~122 11.57 122~235 4.58 235~ 381 69.14 4.74
-0A 30~124 11.64 237 ~ 363 70.76 5.62
Native 30~124 13.14 258 ~ 360 67.84 6.65
TS  SA 30~123 11.32 123~237 6.34 237 ~ 365 64.63 5.05
-0A 30~123 11.47 235~ 368 69.75 5.24
Native 30~125 13.15 247 ~ 359 68.61 6.13
SPS  -SA 30~122 9.76 122-244 8.34 244 ~ 364 66.27 5.52
-0A 30~123 10.87 242 ~ 367 70.47 5.64
Native 30~124 13.25 258 ~ 351 65.84 7.08
PS  sA 30~123 10.81 123~247 5.57 247 ~ 367 67.11 5.59
-OA 30~123 11.84 235 ~ 364 66.47 5.15
i 3 RS iR 800 ‘CH#y2%
A BafRE  REHRK REoliy 2 frﬁﬂ B %
SEE/C % Z/(%/min) /C

Native  356~492 5.52 0.41 3185 7.92

MBS  -SA 381~502 3.17 0.26 315.3 8.82

-0A 363~509 7.27 0.50 3148 9.67

TR
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ELER
Native 360~488 5.68 0.44 319.2 10.04
TS -SA 365~493 4.11 0.32 307.7 11.2
-OA 368~494 441 0.35 312.0 11.06
Native 359~483 497 0.40 318.7 8.42
SPS -SA 364~498 438 0.33 318.5 8.67
-OA 367~493 4.79 0.38 316.5 9.98
Native 351~492 6.77 0.48 315.2 11.1
PS -SA 367~486 4.15 0.35 314.7 9.9
-OA 364~529 9.98 0.40 308.8 5.98
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