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Effect of gallic acid and rutin on the swelling behavior and state
of water in gelatin from fish skin

YAN Ming-yan, QIN Song "

(Yantai Institute of Coastal Zone Research,Chinese Academy of Sciences, Yantai 264003, China)

Abstract: The effect of gallic acid and rutin on swelling behavior and state of water in gelatin from fish skin was
investigated.The results showed that the equilibrium swelling ratio of gel decreased with the introduction of gallic
acid and rutin,but it was evident in gelatin treated with rutin.In the primary swelling process,the swelling behavior
of untreated gelatin and gel treated with 20mg/g dry gelatin gallic acid,and 6,8mg/g dry gelatin rutin followed the
Fick’ s law of diffusion,while that of gel containing 30mg/g dry gelatin gallic acid obeyed the non-Fick’ s law of
diffusion.It was found that the relaxation of polypeptide chains was the rate-determining step in the whole swelling
process of gelatin with and without cross-linking agents.Differential scanning calorimetry (DSC) was employed to
analyse the state of water in the gels.The results indicated that gallic acid and rutin did not have obvious effect on
equilibrium water content of gel,but showed marked effect on the distribution of frozen and non- frozen water.The
non-frozen water was lower after addition of 20 or 30mg/g dry gelatin gallic acid, while it was higher after 6 or
8mg/g gelatin rutin was introduced.
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Fig.1  Swelling kinetics of various gels
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Table 1 ~ Swelling kinetics equations and parameters of various gels
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Fig.3 DSC spectra of water in various gels
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Table 2 Content of “three types of water” in various gels

MKy AIER JEERYG

At ik gk gEAK
Zheit EWC W, W,
(%) (%) (%)

CEYin 95.51 86.40 9.11

20mg W E TR/ g B 95.10 93.10 2.00
30mg BT/ g WIS 94.70 91.39 3.31
6mg 1T /g AR 92.48 77.78 14.70
8mg 1 T /g W 92.06 76.76 15.30
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