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Fig.1 Three-dimensional structure schematic diagram of
fan-shaped microfluidic chip (A) and schematic

diagram of plane structure (B)
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Fig.2 Appearance of portable microfluidic tachymeter ( A)

and schematic diagram of the system composition ( B)
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Fig.3  Fluid-driven process on microfluidic chips
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Fig.4 Microfluidic chips under different states (A)
sampling state (B) low velocity centrifugal state (C)

high velocity centrifugal state
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Fig.5 Reaction kinetics curves of three

additives in microfluidic chips
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Fig.6 Standard curves of three kinds of

additives in microfluidic chips
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Table 1 Recoveries from spiked sample in

microfluidic chips
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Table 2 Comparison between microfluidics and traditional rapid detection methods
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Development of microfluidic chip system for simultaneously rapid detection of

formaldehyde, hydrogen peroxide and sulfur dioxide in aquatic products

ZHOU Xinli'*, SHEN Bingyang', KONG Bing’, GAO Lijuan’,
FENG Luolan®, WANG Zhenhua®’, YE Jiaming®’"

1(School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

2 ( Analysis and Testing Center, Yangtze Delta Region Institute of Tsinghua University, Jiaxing 314006, China)

3 ( Cooperation Center for Application Technology, China National Center for Food Safety Risk Assessment, Jiaxing 314006, China)

ABSTRACT Based on microfluidic technology and spectrophotometry, a microfluidic chip system for rapid detection

of formaldehyde, hydrogen peroxide, and sulfur dioxide in aquatic products was developed. This disposable fan-

shaped microfluidic chip was integrated with sampling, color reaction, and detection chamber. Each chip could detect

3 indexes such as formaldehyde, hydrogen peroxide, and sulfur dioxide at the same time. The results showed that the

microfluidic chip system could accurately detect formaldehyde, hydrogen peroxide, and sulfur dioxide in aquatic prod-

ucts in 5 minutes with detection limits of 0.3 mg/L, 0.4 mg/L, and 0.2 mg/L, respectively. The recovery rate was

92.38% —-107.98% , and the relative standard deviation was less than 4% . The microfluidic chip system can realize

on-site, rapid, automatic, and high throughput detection of formaldehyde, hydrogen peroxide and sulfur dioxide in a-

quatic products, which is suitable for unprofessional individuals to screen the products, showing a great potential of

applying microfluidic chip in rapid detection for foods.
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