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Establishment of detection method for hydrogen production characteristics
of food self-heating agent
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(Institute of Food Science and technology CAAS/Comprehensive Key Laboratory of Agro-products processing, Ministry of
Agricultural, Beijing 100193, China)

ABSTRACT: Objective To establish a general and fast method for determining the hydrogen production of food
self-heating agents, and determine the hydrogen production characteristics of widely used aluminum-based and
magnesium-iron-based self-heating agents. Methods The single factor experiment and orthogonal experiment were
used to optimize the detection conditions, and the hydrogen production characteristics of 10 kinds of self-heating
agents were detected. Results The optimization conditions were as follow: the sample weight was 0.5 g, the
material-liquid ratio was 1:5(m/m), and the reaction time was 20—30 min. The hydrogen production of different types
of heat-generating samples was significantly different at room temperature of 20 °C. Hydrogen generated by the
magnesium-iron-based self-heating agent was 539.95-567.06 mL/g, and hydrogen generated by the aluminum-based
self-heating agent was 225.32—-510.95 mL/g. Conclusion The established detection method can provide technical
support for the quality evaluation and quantitative analysis of food self-heating agents, and the safety use of food
self-heating agents.
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Fig.1 Identification of gas generating components of self-heating agent
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Fig.2 Effect of material-liquid ratio on hydrogen-producing ability
of heating agent(n=5)
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Fig.3 Effect of material amount on hydrogen production capability
of heating agent(n=5)
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Table 1 Orthogonal test design and results(n=2)
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Table 3 Commercially available different brands of self-heating pack samples for hydrogen generating capacity
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