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Discriminant Analysis of Different Species of Meat and Bone Meal
Based on Microscopic Image Processing

Yao Yumei Han Lujia Yang Zengling Liu Xian
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract: Discriminant analysis of different species of meat and bone meal ( MBM ) can provide
necessary technical support for feed safety. A total of 20 MBM samples, including five porcine, five
poultry, five bovine and five ovine samples, were chosen. All the samples were of reliable sources. Bone
fragment samples were prepared using standard methods and their microscopic images were obtained by
biological microscope imaging system. Five lacunas’ characterization data were extracted from each image
by Matlab software including the area, perimeter, major axis and minor axis of each lacuna. Results
showed that all the specific characterization data of lacunas fit the normal distribution and significant
difference was found between different species. Partial least squares discriminant analysis ( PLS — DA)
results showed that it is feasible to classify mammalian MBM and poultry MBM based on the area and
perimeter values of lacuna, while it was hard to discriminant different species of MBM samples based on
the major axis and minor axis. Results of separate validation proved that successful discrimination of
mammalian and poultry MBM could be performed based on the separate area, perimeter and pair
combination values of bone fragments; the correct discriminant rate of established model were all 0. 93,
while result based on the pair combination values was better than that of separate parameter values.
However, it was difficult to further discriminant ruminant and porcine MBM samples by this technique.

Key words: meat and bone meal ; species identification; microscopic image; texture characteristics
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Fig.1  Microscopic image of bone fragment of

different species of MBM samples
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Fig.2 Microscopic image processing of bone fragments
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Tab.1 Statistical results of microstructure characteristic data of tested bone fragments

B R AL TR X5 5 ) ES/
Js B A 103 107 107 105
TR wm? 0. 194 +0. 048° 0. 119 +0. 028" 0.191 +0. 057° 0. 164 +0.045°
JA/ pm 0.941 +0. 135° 0. 647 +0. 096" 0.974 +0. 185° 0. 845 +0. 147¢
KK B/ um 0.704 +0. 107° 0.519 £0.097" 0.729 +0. 163* 0. 614 +0. 136°
Sl B/ um 0.315 +0. 056* 0.264 +0. 056" 0.301 +0. 058* 0.298 +0. 056*
Kl L A 0.455 +0. 098" 0.530 +0. 159" 0.435 +0.132° 0.507 +0. 132"

T PR o SR = BRieE” o [RISIARA A R/NG PR AL 22 5 B (p <0.05) , [AFU AR A AR /NG TR 3R 4L A 22 52 A

B#(p>0.05),
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Fig.3 Data distribution of bone fragments with different specie origins
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Tab.2 Statistical results of calibration and validation sets
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Tab.3 Species discrimination results of PLS — DA

based on individual parameter
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Tab.4 Species discrimination results of PLS — DA

based on combined parameters

P bR PERRERD SO dEAER TERRH A

U5 0.48  0.73 0.48
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Tab.5 PLS — DA results of different species of mammal

MBM based on area and perimeter characteristic
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