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Rapid detection of iron content in tap water and food by paper-based
microfluidic chip
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ABSTRACT: Objective To establish a method for rapid detection of iron content in tap water and food samples by
paper-based microfluidic chip. Methods The paper-based chips were cut out using an embossing gadget. And the
paper chip was prepared by soaking. Samples to be tested could be dropped onto the prepared chips directly. When

the chip showed a stable color based on O-dinitrogen colorimetric method, the chip could be placed on a self-made
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platform for taking photo. Then the gray value of the picture could be read and the iron concentration could be
acquired. The study selected the type of filter paper, and optimized the concentrations of 1,10-phenanthroline and
hydroxylamine hydrochloride during soaking, as well as the soaking time and coloring time. Results Whatman 3#
filter paper was selected to prepare the paper chip. And the cut paper chip was soaked in acetate buffer solution
containing 8.00 g/L of 1,10-phenoroline and 50.00 g/L of hydroxylamine hydrochloride (pH=4.50) for 3 minutes.
After the sample was dropped onto the paper chip for 15 minutes, photos could be taken for detection. When the
concentration of Fe’* in sample solution was 5.00x10~ mmol/L to 7.00 mmol/L, it had a good linear relationship
between the gray value and the concentration. The limit of detection the paper chip method was 0.004 mmol/L. When
the 13 kinds of interfering metal ions, including 1 mg/L Cd**, Cu?" and the like, were coexisting in the sample
solution, they did not affect the detection of Fe**. The adding standard recoveries were 86.0% to 114.7%. The relative
standard deviations of the same sample 6 test results within the same day were 1.7% to 7.5%. And the relative
standard deviations of 6 consecutive days detection results were 3.4% to 7.9%. The prepared paper chip could be
stored for at least for 3 months under the condition of avoiding light at 4 °C. When the actual samples were detected,
the relative deviation between the paper chip method and the flame atomic absorption method was less than or equal
to 2.404%. Conclusion The iron detection method based on paper-based chips established in this research is simple

to operate, accurate and reliable, which can be a strong support for on-site rapid detection of iron content in food

FH1TE

detection field.
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Fig.1 Flowchart of the detection of Fe*" by paper-based microfluidic chip
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Fig.2 Paper-based chip photography platform
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Fig.3 Difference in the average gray value for different filter papers (n=3)
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Fig.5 Optimization results of hydroxylamine hydrochloride mass
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Fig.7 Optimization results of color development time (n=3)
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0.80~2.00 Y=24.175X-1.4234 0.9914
2.00~7.00 Y=5.3190X+37.557 0.9927
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Fig.9 Anti-interference experiment results
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Fig.10 Stability of the iron paper-based microfluidic chip detection method

=4

RETR 5 A ERF IR A SRR R EE R

Table 4 Results of detecting the actual samples by paper-based microfluidic chip and flame atomic absorption spectrophotometry

i VRl AR

LA SR U GRIEEES

Bl e g PPERORE e RPRRIRIES /(uﬁc{jl/L) Rbs/e
(umol/L) (umol/L)
MR 3.3120 Y=26.107X+0.3227 114.9 Y=0.0528%+0.00618 117.5 116.2 1.874
ARH 5.5030 Y=26.107X+0.3227 199.1 Y=0.0506X+0.0064 202.5 200.8 2.404
A3kK 03140 — HAr Y=0.0528X+0.00618 AR — —
WK 0.2190 — KA H Y=0.0528X+0.00618 A — —
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