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X-ray diffraction patterns of V—type starches and their inclusion complexes at different hydration times
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Table 1 Summary of main XRD peaks and corresponding d—spacings of V-type starches and their inclusion complexes
K AL BT 8] /h T4 A 1° _ 1] ¥E /nm
V A2 5 BAEEmA e V A g Ik BAEEDLEY

0 7.8 7.7 1.132 1.147
135 13.5 0.655 0.655

20.8 20.8 0.427 0.427

6 7.5 74 1.177 1.193
13.0 12.9 0.680 0.685

19.9 19.8 0.446 0.448

20.8 0.427

18 7.5 7.5 1.177 1.177
13.0 12.9 0.680 0.685

19.8 19.8 0.448 0.448

20.9 0.425

24 7.5 7.7 1.177 1.147
13.0 12.9 0.680 0.685

19.8 19.8 0.446 0.448

20.8 0.427

48 7.4 7.7 1.193 1.147
12.9 12.9 0.680 0.685

19.9 19.8 0.446 0.448

72 7.4 6.8 1.193 1.298
12.9 12.8 0.685 0.691

19.9 18.1 0.446 0.490
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Fig.2 FTIR spectra of V-type starches and their thymol inclusion complexes at different hydration times
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Table 2 Thermal properties of V-type starch—thymol inclusion complexes

FRAC B 18] /h AL 4G % E/C AR B /C R AR EIC Yo Ah) g
0 — — —
6 104.58 + 0.21° 118.78 + 0.33° 132.56 + 0.34" 0.29 £ 0.15°
18 108.22 + 0.33° 119.04 + 0.35° 131.44 + 0.40° 0.72 + 0.24¢
24 104.18 + 0.15° 118.22 + 0.32* 132.22 + 0.24" 1.69 + 0.20°
48 105.62 + 0.32" 119.31 £ 0.29* 130.27 = 0.35¢ 3.23 +0.27"
72 103.97 + 0.20" 118.78 + 0.20° 131.17 = 0.22° 7.31 £ 0.29°
L RTEA N (3 £ 5) , ARVNG TR R 35 1 22 5 (P<0.05)
25 SANHBESHHIEE a5
B KA E A, 524 4 R
(L1 S TR 15 (18 4). 1 XRD 2555 A 0, 4 20l
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¥ B KL B OAE I K5 FB Wit A Vi, 2 o
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R?=0.98), X LKA B A R S i R B
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P 2% 57 (P<0.05) .
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Fig4 V-type starches and their thymol content

in inclusion complexes at different hydration times
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Effects of Hydration Time on Structure of V-type Starch and Its Thymol Inclusion Complexes

Shi Linfan', Dai Yaolin', Zhao Qian', Ren Zhongyang', Weng Wuyin"*
(‘College of Ocean Food and Biological Engineering, Jimei University, Xiamen 361021, Fujian
*Xiamen Key Laboratory of Marine Functional Food, Xiamen 361021, Fujian)

Abstract The effect of hydration degree on the structure of V-type starch and its thymol inclusion complex was investi-
gated by encapsulating the thymol into V-type starch treated at different hydration times. The X-ray diffraction (XRD),
Fourier transform infrared (FTIR) spectroscopy, and differential calorimetry (DSC) were used to characterize V —type
starch and its inclusion complexes, and the content of thymol was determined by gas chromatography. The results showed
that the successful complexation between V-type starches and thymol was formed, and the inclusion complex exhibited an
endotherm with peak temperature at 118 °C. The inclusion complex after hydration for 72 h exhibited the largest endother-
mic peak with AH of (7.31 £0.29) J/g. The XRD results showed that the crystallinity of V—type starch increased from
352% to 41.1% as the hydration time increased from O h to 72 h. The water in internal and external of V-type starch
granule reached balance after 72 h of hydration, and the water coating on the surface of the granules gradually disap-
peared and the particle roughness increased. The gas chromatography showed that the thymol content in the inclusion
complex was positively correlated with hydration time. The research results provide a theoretical basis for the development
of microcapsule wall materials of natural polymer materials, and are of great significance for the innovation and develop-
ment of high—value applications of flavor compounds.

Keywords V-type starches; thymol; hydration time; encapsulation



