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Abstract: In this paper, three kinds of rosin-based macroporous adsorption resins with carboxyl group (-COOH), ester
group (-OR) and hydroxyl group (-OH) were synthesized. The adsorption characteristics of the three resins for Panax
notoginseng saponins were investigated by static adsorption method. The results showed that the adsorption effect of the
macroporous resin with -COOH as functional group was the best, the adsorption process accorded with the Langmuir
model, and the adsorption kinetics was more consistent with the quasi-second order equation, the adsorption
thermodynamic parameters AS was 159.46 J-mol "K', AH was 30.73 kJ-mol™, indicating that the adsorption was a
spontaneous endothermic process driven by entropy. When Panax notoginseng saponins were desorbed with 40% ethanol,
the purity of Panax notoginseng saponins could be increased from 35.37% to 74.56%. The adsorption capacity of the resin

was almost unchanged after being reused for 10 times. Through quantum chemical calculation, it was proved that the
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excellent performance of the macroporous adsorption resin with-COOH as functional group in the adsorption of Panax

notoginseng saponins was mainly due to the role of hydrogen bond. The cytotoxicity test showed that the resin was safe and

environmentally friendly, and the safety of the resin was better than that of the commercial resin D-101. Therefore, the

prepared rosin-based macroporous resin with carboxyl groups was suitable for the separation and purification of Panax

notoginseng saponins, and had certain application prospects.
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Fig.1 Preparation process of R-COOH macroporous adsorption resin
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Fig.2 Adsorption kinetic curves
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Table 1 Comparison of adsorption and desorption properties of rosin-based resin for Panax notoginseng saponins (s, n=3)
LTS e Em A (m>g ™) SEHIFLAE (nm) 1% - (mg/g) % B % ) TR (%)
R-COOH 36.55+1.23° 24.86+1.33% 37.61+1.24° 86.56+2.31° 80.10+1.42°

R-COOCH; 34.82+0.78° 23.88+1.42° 14.48+1.67% 40.52+1.67* 63.3242.64°

R-COOCH,CH,0H 36.80+1.42° 25.95+1.56" 25.82+2.12° 52.5242.20° 76.45+2.20°

TE: SFREEARER, RPN RN FREROR TR B35 22 57 (P<0.05)
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Table 3  Fitting parameters of Langmuir and Freundlich models

Langmuir Freundlich
T/K ; -
q,/(mgg") K, Kg I/n R
298 34.1097 0.4432 0.9826 11.7802 0.4200 0.9368
308 39.2718 0.4975 0.9763 14.5684 0.3970 0.9326
318 46.5578 0.4161 0.9802 15.3407 0.4363 0.9527
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Table 4 Thermodynamic parameters of adsorption process

T/K AH(kJ-mol ™) AS(J-mol™"-K™) AG(kJ-mol™)
298K -16.79
308K -18.39

30.73 159.46
318K -19.98
328K -21.58
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