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Abstract; pH-responsive hydrogels were synthesized using the bagasse lignin and methacrylic acid as raw materials. The

synthesis conditions, pH-responsive activities, swelling-deswelling properties and the controled release behaviour of bo-
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vine serum albumin for the synthesized hydrogels were studied. The gels were also characterized by IR and SEM. The re-
sults were as follows: (1) Orthogonal test results for the synthesis conditions of the hydrogels showed that the factors af-
fecting the swelling ratio of the hydrogels in decreasing order were the amount of methyl acrylic acid, the amount of
crosslinking agent, the amount of catalyst, the temperature of reaction, and the amount of lignin. Under the conditions of
1.75 mol + L™ of methacrylic acid, 25 g + L™ of lignin, 3.25 x 107 mol + L' of crosslinker, 1.25 X 107 mol « L' of cata-
lyst and 65 °C of reaction temperature, the synthesized hydrogel possessed a maximum swelling ratio of 28.16 g - g in
simulated intestinal fluid. Compared with polymethacrylic acid hydrogels without of bagasse lignin, the swelling ratio of
bagasse lignin/polymethacrylic acid hydrogels all were decreased moderately at different pH conditions. However, the
addition of bagasse lignin made the sensitive pH of the hydrogels increased from pH 4-5 to pH 6-8. (2) Results of
swelling-deswelling experiments showed that the addition of lignin made the swelling-deswelling reversibility of hydrogel
vary by the components. However, compared to polymethacrylic acid hydrogels, bagasse lignin/polymethacrylic acid hy-
drogel showed more sensitive response to pH and reached equilibrium in a shorter period of time. (3) Results of adsorp-
tion tests showed that the addition of lignin to the hydrogel may increase the adsorption amount of bovine serum
albumin. Among of the tested bagasse lignin/polymethacrylic acid hydrogel samples, the maximum loading capacity for
bovine serum albumin was found to be 577 mg + g". (4) Results of controlled release tests showed that the release equi-
librium for BSA could be reached after 12 h with a release rate of 10% in simulated gastric fluid and 92% in simulated
intestinal fluid, respectively. As a natural and renewable resource, the utilization of bagasse lignin have been interested
by researchers. Results of this study showed bagasse lignin/polymethacrylic acid hydrogels may be used as an potential
polymer carrier for oral delivery of protein drugs and provided a possible way for the utilization of bagasse lignin.
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Table 1 ~ Factor level of orthogonal experiment
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Table 2 Results of the orthogonal experiment

P | TRIRIE
hxzzﬁfﬁem N B c b Swelling ratio
number pH1.98 pH7.24
1 1 1 1 1 1 4.14 19.43
2 1 1 1 1 2 2.95 18.15
3 1 1 1 1 3 3.49 17.13
4 1 2 2 2 1 3.40 27.29
5 1 2 2 2 2 2.99 21.99
6 1 2 2 2 3 2.35 19.78
7 1 3 3 3 1 2.38 22.60
8 1 3 3 3 2 1.55 20.77
9 1 3 3 3 3 2.18 20.21
10 2 1 2 3 1 3.52 27.67
11 2 1 2 3 2 2.56 22.80
12 2 1 2 3 3 2.32 20.91
13 2 2 3 1 1 2.18 17.50
14 2 2 3 1 2 5.69 14.88
15 2 2 3 1 3 3.37 15.35
16 2 3 1 2 1 3.69 28.16
17 2 3 1 2 2 2.87 24.57
18 2 3 1 2 3 3.96 24.69
19 3 1 3 1 3 3.33 26.49
20 3 1 3 2 1 2.77 12.69
21 3 1 3 3 2 2.75 14.11
22 3 2 1 1 3 3.35 25.66
23 3 2 1 2 1 3.84 14.88
24 3 2 1 3 2 3.11 15.36
25 3 3 2 1 3 3.47 12.12
26 3 3 2 2 1 3.22 15.18
27 3 3 2 3 2 3.48 15.75

K,(pH1.98) 2.83 3.09 3.49 3.55 3.24
K,(pH1.98) 3.35 336 3.03 323 3.10
K,(pH1.98) 326 298 291 2.65 3.09
R(pH1.98) 0.52 0.38 0.58 0.90 0.15
K,(pH7.24) 20.82 19.93 20.89 18.53 20.60
K,(pH7.24) 21.84 19.19 20.39 21.03 18.71
K,(pH7.24) 16.92 20.45 18.29 20.02 20.26
R(pH7.24) 492 1.26 2.60 2.50 1.89

KB, ROME,
Note: K. Mean value, R. Range.
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