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Natural antimicrobial-based hydrogel for hands and food contact surfaces disinfection
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Introduction Results
Foodborne illness outbreaks are generally caused by contamination of food by handlers or contact with contaminated Stability: Antimicrobial efficacy
food surfaces. On the other hand, available disinfectant/sanitizers are mostly alcohol-based, which can cause adverse
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health effect. Hence, there has been a long-felt need for sanitizer hydrogel, which has a high degree of antimicrobial +25 +lactic#25 HACHCHPAL  2SWHACHGEPAL o L CMCSePA T G CMIC3%4125  CMC5%425
efficacy and could be safely ingestible by humans while posing no toxicity and environmental incompatibility. ! B © | © B O O "
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Therefore, This study aimed to develop and characterize hydrogels from biocompatible and biodegradable natural \ & 0 R O O e A S A A O
. . . . . . . . . . . . . . Chitosan Chitosan |actic 1% \ Chitosan chitosan Lactic 1% | v | 0 4
ingredients, with broad antimicrobial activity against pathogenic and spoilage organisms. Four natural antimicrobial 15%  2.5% 15%  2.5% cmc3%  CMCS% o CEA 4 G T
agents were selected, including bacteriocins (pediocin, microcin J25 ), reuterin, and lactic acid. Hydrogel formulas
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containing one of the selected antimicrobial ingredients were developed from carbohydrate-based biopolymer chitosan actich 25 O e TR K CMC 325 CMCS%H2s
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Production and purification of antimicrobials Hydrogel preparation 2.5% 1.5%
Pediocin '(\)Ia-té‘;ez C1YGHGITCGHS VDM GKATICINNGAAVATSGHQGNHKC o L cop o s CMC 3% + 1.5% VIE S 0 Viscosity Figure 1. Agar well diffusion assay showing antimicrobial efficacy of developed hydrogel against L. ivanovii HPB28and S. newport ATCC6962 during storage.
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_.‘.fjszj;fg ' Protein - e y, | y, / . 4 " CMC 5% +1.5%CaCl, V- ;5.2*853,(0_7044 16 CMC 3%+1.5%Cacl, ) Table 1. Minimum inhibitory concentration of hydrogels and antimicrobial agents.
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Amino acids Purification , 132;)0—400——%@4!;“ ‘14-004500 15015 - >OXMIC < >OXMIE / >OXMIC : 5 - K,.Scr?nsrls:etncy Index Chitosan 1.5% MccJ25 0.6-0.12ug/mL 0.12pg/mL
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Mcc J25 - oy 5OXMIC / 50XMIC / 50XMIC / ™ 5OXMIC / : : . . . . . By : . . . . - 1’13.50 OwW behavior index Chitosan 2.5% MccJ25 0.06 - 0.12 pug/mlL 0.12pg/mL
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ﬁﬂ Agitation + N o e Reuterin Reuterin x Reuterin Reuterin iz Chitosan 2.5%+1%lactic acid ‘3"5’ Chitosan 1.5%+1%lactic acid V2 LinviiPBZS 0.05 g/ml
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2 ‘ - ;'3 ot g g R*=0.9993 Chitosan 1.5% pediocin 1.4 pg/mL 1.4 ug/mL
; 132'00 A1 1éool 11850 = Chitosan 2.5% pediocin 1.4 ug/mL 1.4 ug/mL
Inoc.:ulation of 2%  Sep-Pak column C18 een () - | R S A = e Pediocin 0.09 pg/mL 1.4 pg/mL
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uspension in )
MlﬁgtioLmZu%ZriirOI 3OOrrF?I\/I glycerol CMC 3% reuterin 0.1mg/mL 0.1mg/mL CMC 3% reuterin 0.2mg/mL 0.2mg/mL
ATCC53608 Incubated 50 (CMCS%reuterin Odmg/mL  Odmg/mL || CMCS% reuterin  0.2mg/mL 0.2me/mL
anaerobically Reuterin 0.1mg/mL 0.1mg/mL Reuterin 0.2mg/mL 0.2mg/mL
Conclusion .
PBS SDS 5% Reuterin+ acids J25+Reu+citric J25+Reu+lactic  J25+ acids PA-1+ acids
> Different bacteriocins (pediocin, MccJ25) and reuterin have been produced and purified successfully. Figure 3. Skin Irritability assay for antimicrobial combinations.
» Hydrogel formulas based on Chitosan and CMC biopolymers and containing McclJ25, reuterin, pediocin have been References Acknowledgment
developed and characterized.
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