U ALY ST Modern Food Science and Technology 2015, \Vol.31, No.8

TR/ B ILRIEE LN 2 T NIFE

XAE', sl R, ZEHE, FRES, FHEW, KRR, BE°
(LOTHAHIFERFAGAZZR, THHG 330013) (2. HSRFRBHFEHABRELLRE, 1HH
g 330047 )(3. RAFAFAES = Sohe TE EFZIT, FE A RALAF IR = suhn THR AT, 7 Rz 524001)
WE: i FTERERCHENIR. HFRMFHEE LR RIFOEAMER, AR ME S Z R 6 RMR AR T20EL. #
T Homl e FAE Hig e RS, KX fEIRE/E(NPT) A% A COMPASS /73T, AR ST 34 FAMT &, st A4k in/m R
TABLEAL) ERRREW T Flory-Huggins A% . BT T2 18184 26 9 E4 AR A A6 73 R AGEAT AL, B 7ss R
B, £ 208K T, At B4t 2R R Bk 4 70/30 42 50/50 B, JREILA 30/70 B, HILRAR A ¢ AR, 2T T
B4R A TR, FERAMBAEAY KA SR AT K, AU BT b2 840 A Bk T/ b 4 70/30 A2/RF bk 50/50 tY 2LiRAR 2
AT B R R RARIR A 4R e T ik e i R, MMdr Sl RSk eg o T,
KR T hE oRAE A, ReaARsk Flory-Huggins £k
Y EEE: 1673-9078(2015)8-136-142

DOI: 10.13982/j.mfst.1673-9078.2015.8.023

P rediction of Miscibility in Chitosan/Amylose Blends by Molecular

Dynamics Simulation

LIUHua', ZHONG Ye-jun’, LI Shi-xiang’, LI Ji-hua®, LI Zi-ling", LIN Li-jing’, ZHOU Wei®
(1.School of Life Science, Jiangxi Science & Technology Normal University, Nanchang 330013, China) (2. The National Key
Laboratory of Food Science, Nanchang University, Nanchang 330047, China) (3.Key Laboratory of Tropical Crop Products
Processing, Ministry of Agriculture; Agricultural Products Processing Research Institute, Chinese Academy of Tropical
Agricultural Sciences, Zhanjiang 524001, China)

Abstract: Miscibility in chitosan/amy lose blends is of great significance in research, as chitosan and starch show good comp lementary
effects in terms of mechanical and thermal properties. In order to predict the miscibility of chitosan with starch, the Flory-Huggins parameter y,
radial distribution function of atom pair, and diffusion coefficient of the poly mer chain were simulated by molecular dy namics simulation, and
under the condensed-phase optimized molecular potential for aomistic simulation studies (COMPASS) force field and NPT ensemble. Results
indicated that the value of parameter y was the smallest, the bonding force of molecular chains and diffusion coefficient between amylose and
chitosan chain segment were the largest when the mass ratio of amy lose/chitosan was 30/70 at the same temperature when compared to the mass
ratios of 70/30 and 50/50. This showed that the miscibility of the binary system (mass ratio of 30/70) was better than that of the other two
systems. The addition of amy lose into chitosan suppressed the mobility of chitosan chains due to a decrease in aystallization and relaxation rate
of chitosan caused by amylose chain segments.
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System Amylose/ Number of Number of Initial density ~ Number  Box length
Chitosan ~ Amyloseunits  Chitosan units I(g/em®) of atoms 1A
1 100/0 30 20 1.580 3978 31.30
2 70/30 30 20 1.307 3849 32.97
3 50/50 30 20 1.125 3984 35.05
4 30/70 30 20 0.943 4520 38.76
5 0/100 30 20 0.670 3990 40.22
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