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Research progress on the change of sulfhydryl group and disulphide bond in wheat
gluten protein during processing of flour products

LI Cuicui"?,JIA Xiaoli"?*,ZHANG Li*,GUO Saisai’,SUN Wei’,LU Qiyu*
1. College of Food and Bioengineering , Zhengzhou University of Light Industry ,Zhengzhou 450001, China;
2. School of Zhang Zhongjing Health Care and Food ,Nanyang Institute of Technology,Nanyang 473000, China;
3. School of Teachers Education ,Nanyang Institute of Technology , Nanyang 473000, China ;
4. School of Food Science and Engineering ,Henan University of Technology ,Zhengzhou 450001, China

Abstract; Disulphide bond (S—S) is the most important covalent bond in wheat gluten protein, enhancing the
compactness of the spatial structure of protein peptide chains. Under certain conditions, S—S can be converted into
sulthydryl group (—SH). This paper reviewed recent domestic and international research on the changes of —SH
and S—S in the processing of flour products elucidating the mechanisms of —SH and S—S in changing the network
structure of gluten protein. The transforming mechanisms of —SH and S—S in wheat gluten protein in the
processing of flour products were discussed from two aspects: processing conditions ( temperature change, non-
thermal processing technology) and additives ( salts, proteins, enzymes, oxidants, reducing agents, and sulthydryl
blocking agents). It was believed that the formation of S—S in wheat gluten protein usually involves two pathways:
—SH oxidation and —SH/S—S exchange reaction. Low temperature conditions such as refrigeration and freezing
could increase the free —SH content of the system, leading to a decrease in the firmness of the gluten protein
network. Moderate high temperature, high pressure, mechanical external force, vacuum and other conditions could
promote protein cross-linking through S—S, which was conducive to the formation of the gluten protein network.
External additives could alter the exchange reaction of —SH and S—S in gluten proteins. The moderate potassium
salts, wheat protein disulfide isomerases, reducing agents, and thiol blocking agents could interfere with the
conversion of free —SH to S—S, thereby slowing down the formation of S—S in gluten proteins. The moderate

sodium salts, acidic proteases, oxidases, and oxidants could promote the formation of S—S and three-dimensional
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Preparation and property study of cellulose/nanocellulose and its hydrogel

from Gracilaria lemaneiformis residue

WU Jingna"?,LIN Zeye'? SU Xiao'? ,ZHANG Renxiang’ , CHEN Xiaoting’ ,PAN Nan’
1. Fujian Universities and Colleges Engineering Research Center of Marine Biopharmaceutical Resources,
Xiamen Medical College ,Xiamen 361023, China ;
2. Xiamen Key Laboratory of Marine Medicinal Naiural Products Resources ,Xiamen Medical College ,Xiamen 361023, China;
3. Fisheries Research Institute of Fujian ,Xiamen 361013, China

Abstract; Gracilaria lemaneiformis residue was used as a raw material to prepare Gracilaria lemaneiformis cellulose
(GLC) and nanocellulose ( NGLC), which were then used to develop cellulose ( GLC-H) and nanocellulose
hydrogels ( NGLC-H) by dissolving them in ionic liquid 1-ethyl-3-methylimidazole acetate. Fourier transform
infrared spectroscopy, X-ray diffraction, and differential scanning calorimetry were employed to characterize and
analyze the structure, morphology, thermal stability, and rheological properties. Additionally, the swelling
properties, drug release performance, and antibacterial properties of GLC-H and NGLC-H were investigated. The
results indicated that the preparation of GLC, NGLC, GLC-H, and NGLC-H was a non-derivatization process. GLC
and NGLC successfully crosslinked to form a porous structure in the ionic liquid system, with the three-dimensional
network structure of NGLC-H being more pronounced than that of GLC-H. After forming hydrogels, the crystalline
form of GLC and NGLC changed from type I to type Il , and their thermal stability decreased. The water
absorption performance of NGLC-H was significantly higher than that of GLC-H, with swelling rates of 560. 3% and
175. 3% respectively at equilibrium. When the drug release time was 30 minutes, the maximum drug release
amounts from drug-loaded GLC-H and drug-loaded NGLC-H were 87.22% and 73. 33% respectively. Throughout
the drug-loading process, the drug release amount from NGLC-H was consistently lower than that from GLC-H.
Both drug-loaded GLC-H and drug-loaded NGLC-H exhibited certain antibacterial effects, with comparable
efficacy.

Key words: Gracilaria lemaneiformis residue; cellulose ; nanocellulose ; hydrogel ; swelling property ; drug release

property ; antibacterial property
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polymerization networks. However, current research objects mainly focus on staple flour products such as noodles,
and the research on the dynamic molecular structure changes of —SH and S—S during the processing of facial
products is limited. In addition, the research on the relationship between natural functional factors and —SH and
S—S in gluten protein is also less. In the future, the variety of research objects should be further expanded, and
multiple new technologies should be synergistically applied to analyze the dynamic molecular structure of —SH and
S—S in gluten protein. More emphasis should be placed on the research and development of functional flour
products and the exploration of chemical mechanisms. The review provided theoretical reference for deciphering the
mechanism of —SH and S—S in influencing the quality of flour products and explored new research ideas for
improving the quality of flour products and breeding special wheat varieties with —SH and S—S as the
breakthroughs.

Key words : sulthydryl group ;disulphide bond ;flour product;wheat gluten protein
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