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Screening of Animal-derived Feed Materials via Microarray
Isoelectric Focusing and Manhattan Distance Similarity Algorithm
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Abstract: This paper conducts a study on the identification of animal-derived feed materials based
on microarray isoelectric focusing (mIEF). At first, a series of optimizations were carried out on the
whole process of mIEF for screening of feed materials, which included sample pretreatment, rehy-
dration loading, mlIEF separation, and online imaging successfully solving the problems caused by
the complex composition and high-salt content of feed materials. Secondly, through repeated experi-
ments, 375 mlEF patterns of 15 kinds of animal-derived feeds were obtained, and a feed pattern da-
tabase based on mIEF data was constructed for further similarity analysis. Finally, the similarity al-
gorithm of Manhattan distance was selected for the comparison and analysis of unknown feed samples,
the screening accuracy of actual samples was up to 84. 3%, further verifying the technical feasibility
of this method. Compared to conventional methods for feed screening, the mIEF technology integrat-
ed with the Manhattan algorithm offers advantages of high-throughput, high-resolution, simplified
operation, and lower costs, providing a novel approach for feed traceability and quality and safety
control.
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Fig. 1 Overall procedure and flowchart for the identification of animal-derived feed materials
A. weigh feed samples and mix with ultrapure water to extract feed proteins via vortexing; B. centrifuge to collect the supernatant; C. prepare the
mlEF loading solution and perform mIEF; D. generate electropherogram results; E. generate a fingerprint spectrum; F. plot a similarity matrix;
G. confusion matrix for unknown samples(A: FREFPRHESIES KB F/KIRS, B IERIURIA AT B WSO R LG
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Fig. 3 The changes in electrophoretic migration of porcine blood meal over different time periods

A. mIEF electropherogram at different time; B. the electropherograms corresponding to the mIEF patterns
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Fig. 4 The mIEF electrophoresis patterns of 15 kinds of animal-derived feed raw materials
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Table 1  Comparison results of six similarity algorithms based on 15 animal-derived feed materials
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