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Effect of Composite Modification of Low Acyl Gellan Gum and Guar
Gum on Gel properties of Brown Cattle Hide Gelatin

LI Pengfei, WANG Panzhifei, PARHAT Rozi’, YE Xiaojing, RIZWANGUL Mamat,
BUAJIER Niyazmamat, HAN Hongjiao, BATUER Abulikemu

(College of Food Science and Pharmacy, Xinjiang Agricultural University, Urumgqi 830052, China)

Abstract: Given the limitation of practical application caused by the poor gel properties of single gelatin, guar gum (GG),
and low acyl gellan gum (LG) were used to modify the brown cattle hide gelatin. Different polysaccharide-protein
composite gels were prepared by changing the proportion of GG and LG added to gelatin. The texture properties, surface
hydrophobicity, intermolecular forces, sulfhydryl content, low-field nuclear magnetic resonance, infrared spectroscopy,
fluorescence spectroscopy, and scanning electron microscopy were studied. The results showed that the texture
characteristics were significantly improved after adding two kinds of polysaccharide gels. Compared with single gelatin,
with the increase of the proportion of LG in the system, the surface hydrophobicity decreased by 59.96%, and with the
increase in the proportion of GG, the total content of total sulthydryl increased by 30.49%. The intermolecular force was
mainly manifested as the decrease of covalent bonds and the increase of hydrogen bonds between the proteins, indicating
that GG promoted the expansion of proteins and LG promoted the aggregation of proteins. Infrared spectroscopy showed
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that after modification, the content of random coils in the secondary structure of the gel system decreased, while f-sheets

increased, leading to enhanced orderliness. After modification, the fluorescence intensity decreased, and the stability of the

system was improved. When the addition ratio of GG to LG was 5:5, the fluorescence intensity decreased by 26.81%

compared to the pre-modified condition. The microstructure showed that the addition of GG could make the three-

dimensional network structure of the gel denser, and LG could promote the highly brittle hard skeleton. In summary, the

weak characteristics of gelatin gel were effectively improved by GG and LG.
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CK 208.87+9.270° 0.953+0.005° 0.876+0.013" 182.904+5.542¢ 174.239+4.475¢ 0.673+0.018°
GG:LG-10:0 236.479+5.058¢ 0.955+0.002° 0.876+0.013" 207.146+1.541¢ 197.820+1.083¢ 0.622+0.011°
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GG:LG-0:10 5375.247£162.654* 0.916+0.027° 0.551+0.005¢ 2961.748+98.876" 2714.731£141.928"° 0.297+0.005°

RPN A 2R 38 1 25 57 (P<0.05) ; #R2[7]
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Fig.1 Picture of gel with different GG:LG ratios
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Fig.3 Ionic bond (A), hydrogen bond (B), hydrophobic
interaction (C), disulfide bond (D) of gel with
different GG: LG ratios
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