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Detection of Ammonia Nitrogen in Seawater in Aquaculture Based on
Microfluidics and Colorimetric Spectroscopy
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Abstract; To obtain real-time and accurate ammonia nitrogen content in aquaculture seawater, taking
ammonia nitrogen as the research object, the colorimetric reaction of indophenol blue method was carried
out on the basis of colorimetric spectroscopy combined with microfluidic technology to realize the
quantitative detection of ammonia nitrogen in solution. After processing the data, a corresponding model
was established and the effects of different spectral preprocessing and different sample set partitioning
algorithms on the establishment of the detection model were compared, in which after the multiplication
scatter correction, the partial least squares ( PLS) regression model established by the wavelet smoothing
preprocessing method combined with the sorting method to divide the sample set had the best effect. The
root mean standard error of calibration ( RMSEC ) and the root mean standard error of prediction
(RMSEP) were respectively 0. 056 6 mg/L and 0. 067 7 mg/L, the relative analytical error (RPD) was
6. 893 2; the linear range and detection limit of the method measured under optimized conditions were
0.005 ~1.350 mg/L and 0. 003 6 mg/L, respectively. The standard recovery experiment was carried out
on seawater, tap water and acquaculture water bodies. The average recovery rate was between 94% and
109% , and the relative standard deviation was between 2. 3% and 5. 8% . The results showed that the
experimental modeling effect was good, the operation was simple and convenient, and the experiment was
fast, reliable, and pollution-free. It showed that the method of detecting ammonia nitrogen using
colorimetric spectroscopy combined with microfluidic technology was feasible.
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indophenol blue method
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Tab.1 Working curve parameters of indophenol

blue method at different salinities
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Tab.2 Ammonia nitrogen concentration model established

by different pretreatment methods
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(mg:L™) " (mgL7")

A AL 0.9692 0.0793 0.9613 0.0796 4.8593
SG - ¥ 0.9795 0.0688 0.9714 0.0783 5.9602
MSC 0.9772 0.0693 0.9703 0.0804 5.8084
SNV 0.9472 0.1105 0.9340 0.1208 3.8650
JINE S 0.9627 0.0698 0.9715 0.0783 5.9649
—Bristsr 0.9796 0.0687 0.9707 0.0793 5.8899
MSC +SG F#  0.9797 0.0685 0.9716 0.0781 5.9803
SNV +SG ¥ 0.9448 0.1130 0.9314 0.1234 3.7832

— B ooy + N
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i
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SNV + /N3 0.9821 0.0643 0.9730 0.0796 5.8675
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Tab.3 Distribution of modeling set and sample set

FEA 4R S A .
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oy HAR%E e 1
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KS ¥ .
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2.4 PLS EF%B L
A PLS [0 F 25 & b 3d 3 Bk A 5230 43 7 v

MSC 4b B 145 /N 1 T 1 AL 25, 57 2 /U5
R RE S WO B A A T S A A 4 B ok BT A ST Y
BERIIEAT 7047 25 2R I 4 Fis

x4 TRAEBEENNFEESPLSHERARERE

MR B 25 R LR
Tab.4 Comparison of results of ammonia nitrogen
concentration prediction model combined with

different modeling set division methods and PLS

\ \ A B4
BRI - ,
) RMSEC/ RMSEP/  RPD
ik T , I
(mg'L™") (mg-L™")
HEFF 4 0.9862 0.0566 0.9794 0.0677 6.8932
KS ¥ 2 0.9811 0.0682 0.9726 0.0429 0.6066
SPXY ¥ 3 0.9810 0.0683 0.9742 0.0427 0.6174
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Tab.5 Test results of recovery of ammonia nitrogen in

actual samples detected by indophenol blue method (n =7)

IRk oz 48/ - 34 18] g
S RSD/ %
(mg-L™")  (mg-L7") /%
0 0.02 3.9
WK 0.5 0.49 3.1 94
1.0 0.98 5.5 96.3
0 0. 00
[ 3k 7k 0.5 0.52 2.7 104
1.0 1. 09 2.3 109
0 0.32 3.6
FEH K AR 0.5 0. 83 5.8 101.2
1.0 1.27 3.1 96.2
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