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Abstract: Chitosanfpectin polyelectrolyte complexes (PECs) were prepared by adding NaCl, Na,SO,, and FeCls, respectively. The bovine
serum albumin (BSA) loading efficiency and simulated releasing behavior of PECs were studied and the effeds of the three ionic species on the
protein release properties of chitosanfpectin PECs were investigated. Results showed that the encapsulation efficiency of FeCkPEC was the
highest, followed by Na,SO, and NaCl; the loading efficiency of NaCl PEC was the highest, followed by Na,SO, and FeCls. In single
simulation, the BSA accumulative release ratio inthe Gl tract juices of PECs was the lowest; however, it wasthe highest in simulated colon juice,
The BSA release ratio of PEC was reduced by the addition of NaCl, while the addition of Na,SO, and FeCl; increased the BSA release ratios.
The Fick diffusion theory can be used to describe the kinetics of the BSA release behavior of PECs with the three ions. In successive simulations,
the BSA accumulative release ratio of PECs in simulated Gl tract juices was the lowest, while BSA was released in large quantities in the
simulated colon, with NaCl PEC havingthe lowest accumulative release ratio. The BSA accumulative release ratio of PECs was more than 98%
when pectinase was present in simulated colon juice. The  release behavior of PECs s was the Non-Fick diffusiontype. All the chitosan/fpectin
PECs formed with the three ionic species showed favorable pH sensitivity and site-specific delivery properties.
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Table 1 Encapsulation efficiencies and loading ratios of PECs
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Fig.1 The accumulative release ratios of the chitosan/pectin
PEC with NaCl in asingle simulated environment
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Fig.2 The accumulative release ratios of the chitosan/pectin
PEC with Na,SO,in a single simulated environment
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Fig.3 The accumulative release ratios of the chitosan/pectin
PEC with FeCl;in asingle simulated environment
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Fig4 The accumulative release ratios of the chitosan/pectin

PEC with NaCl in a continuous simulated environment
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Fig.5 The accumulative release ratios of the chitosan/pectin
PEC with Na,SO,in a continuous simulated environment
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Fig.6 The accumulative release ratios of the chitosan/pectin
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Table 2 Kinetic models of drug release
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Table 3 Ftting results of release behavior in asingle simulated environment

ra— E Iy BB AN ALk
pH12 pH68 pH78 pH12 pH68 pH78 pH12  pH68 pH 7.8
r* 09723 09367 0.8717 0.9554  0.8346 0.7608 0.9487 0.9464 0.9153
Pappas k 0078 0.1867 0.3583 0.1464  0.2617 0.4217 0.1236 0.2600 0.4104
n 0.4280 0.4085 0.3661 0.3275 0.4388 0.3330 0.2932 0.3978 0.3578
r* 09725 0.9459 0.9080 0.9563  0.8636 0.8216 0.9507 0.9587 0.9543
Weibull a 0.0816 02042 0.4288 0.1580  0.2927 0.5226 0.1317 0.2965 0.5090
b 0.4560 0.4867 0.5539 0.3660 0.5943 0.5667 0.3208 0.5153 0.5899
Baker and r 09462 0.8351 0.7244 0.8966 0.7044 0.5860 0.8726 0.8351 0.7780
Lonsdale k 0.0001 0.0003 0.0004 0.0001  0.0004 0.0004 0.0001 0.0003 0.0004
First order r 01950 0.0451 -0.3093 -0.8025  0.2008  -0.6157 -1.4810 ~ -0.0240 -0.4046
k -0.0003 -0.0008 -0.0014 -0.0006  -0.0011 -0.0016 -0.0004 -0.0001 -0.0016
Higuchi r* 09540 0.9046 0.7921 0.7784  0.8233 0.1299 0.6318 0.9040 0.8170
a 0.0714 0.1653 0.3002 0.1167  0.2412 0.3383 0.0942 0.2271 0.3401
Hixson and r  -3.8880 -4.2320 -5.1960 -7.1940 -3.1700 -5.6920 -9.5550 -4.4780 -5.7260
Crowell k 0.0011 0.0025 0.0045 0.0018 ~ 0.0036 0.0049 0.0035 0.0035 0.0051
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Table 4 Fitting results of release in a continuous simulated

envronment
HEARARR A48 ELBR4N  RUbsk
r  0.9598 0.9545  0.9507
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r  0.9631  0.9589  0.9612
Weibull a 0.0892 0.0391 0.1088
b 14510 1.2180 ' 1.5470
r’ 09516 0.9564  0.9298
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k 00578 00274 0.0644
) r 0.9581 0.9504  0.9508
First order
k -0.0012 -0.0005 -0.0014
. N r> 07659 0.7461  0.7778
Higuchi

a 02356 0.0948 0.2875

2
Hisson and el 1 0.3384 0.3758  0.2299
k 0.0043 0.0017 0.0051
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