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Rapid identification of local variety lamb in Henan Province by near
infrared spectroscopy

LI Gai-Ying, LI Pin, HUANG Ying-Jie, LI Ru-Yi, GAO Teng-Yun*

(College of Animal Science and Technology, Henan Agricultural University, Zhengzhou 450046, China)

ABSTRACT: Objective To establish a qualitative identification model and rapid identification method of local
mutton in Henan province by using near infrared spectroscopy and fisher method. Methods A total of 181 mutton
samples were selected from 5 local sheep breeds and 1 Huyang breed in Henan Province, and dried powder samples
were prepared. Spectral scanning was performed in the wavelength range of 1400-2500 nm, and discrimination
models were established through different pretreatment. Results The results showed that the spectral patterns of
different breeds of mutton showed the same trend, and the original spectra could be used to identify sheep and goats

with an accuracy of 94.0% and 85.0%, respectively. After spectrum processing by smoothing, first-order derivation,

Yks HHEA: 2025-04-06

E&WH: EEIRLRM™ WHAM R T B H (CARS36); 2024 AL ZH U H A H (2024XIGLX016)

F—1EH: FUWIL1979), L, Wit, WK, FEGIR W YLLK EF . E-mail: ligaiying@126.com
HREESE: B 1964—), B, 181, #d%, FEMR I TEEL44 7=, E-mail: dairycow@126.com



90 B dn 2 4 R R I A 4R

%16 &

multiplicative scatter correction (MSC) and other different methods, the discrimination accuracy was improved,

among which the combination of first-order derivationtMSC had the best effect, the discrimination accuracy of

1400-2500 nm wavelength was 100.0%, and the cross-validation rate was 92.8%. When the model was used to

identify 6 varieties of mutton, the accuracy of calibration set reached 100.0%, the cross-validation rate was above

87.5%, and the prediction set of 4 varieties reached 100.0%. After wavelength segmentation, the prediction accuracy

for the range of 1400-1620 nm was the best, but the accuracy of individual identification decreased; For different

discrimination methods, the identification accuracy of sophora goat was all above 95.0%. Conclusion In summary,

near infrared spectroscopy technology in the long-wave range of 1400-2500 nm could accurately identify the variety

of mutton, of which the first derivative+MSC preconditioning was the best. For the different varieties, the accuracy of

sophora goats was the highest.

KEY WORDS: near infrared reflectance spectroscopy; local breeds of Henan Province; mutton; qualitative

identification
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Fig.1 Original spectral diagram of dried mutton sample
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Table 1 Cumulative contribution rates of principal components for each band (%)
i 1400~1620 nm 1730~1840 nm 2060~2500 nm 1400~2500 nm
* DS AT TR E AWl DS AitviwkR DS it Tk
1 99.357 99.357 99.897 99.897 99.510 99.510 99.687 99.687
2 0.568 99.925 0.091 99.988 0.232 99.742 0.197 99.866
3 0.050 99.974 0.009 99.997 0.210 99.952 0.097 99.962
4 0.023 99.997 0.002 99.999 0.040 99.992 0.027 99.989
5 0.002 99.999 0.001 99.999 0.002 99.997 0.005 99.994
6 0.000 99.999 0.000 99.999 0.001 99.998 0.002 99.997
7 0.000 99.999 0.000 99.999 0.000 99.999 0.002 99.999
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Table 2 Discrimination accuracy rate of original spectra
within the range of 1400-2500 nm

b S i gt IR
1 2 3 4 5 6 1%
1 5 0 1 1 0 1 8 62.5
2 0 42 0 5 1 0 48 875
KIEZ 3 4 0 16 1 1 2 24 667
FE 4 4 6 2 10 2 0 24 417
5.0 1 1 0 2 0 24 917
6 0 0 0 1 0 19 20 950
1 4 0 1 1 0 2 8 50.0
2 0 41 0 6 1 0 48 854
LXWAE 3 4 0 15 2 1 2 24 62.5
GrEMh 4 4 7 2 9 2 0 24 375
5 2 1 1 0 20 0 24 830
6 0 0 0 1 0 19 20 950
1 0 0 1 1 0 0 2 0
20 7 0 2 1 0 10 700
g 301 0 3 1 0 0 5 60.0
FE 4 1 1 1 3 0 0 6 50.0
5.0 1 1 0 4 0 6 66.6
6 0 0 0 0 0 4 4 1000
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Fig.3  Scatter plot of the original spectral canonical discriminant
function across the full spectral band
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Table 3 Accuracy rate of classification and identification of goat
and sheep mutton

j O A 7 =
SRR I
| 2 1%
1 66 4 70 943
B E A
R 2 11 63 74 85.1
28 SIS UF A 1 66 4 70 943
FE b 2 11 63 74 85.1
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T A
WA 2 2 17 19 89.4
L S 20 1A
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Table 4 Discriminant accuracy of different pretreatment methods (%)

1400~1620
TLLTE 7 1 o

1730~1840 nm

2060~2500 nm 1400~2500 nm

PC IEfiR LXHIE PC  IEMME LXKIE PC IEME  ZXNWIE PC OIEMER A XRIE
S IR i 5 66.3 62.4 4 50.8 49.7 7 62.4 61.9 6 73.6 77.3
LR 5 65.7 62.4 4 51.4 497 7 62.4 61.9 4 80.0 71.3
N P N Ay 4 96.7 89.0 3 79.6 70.2 11 93.9 82.3 2 98.3 91.2
— kRS 4 97.8 85.6 4 71.8 65.7 9 100.0 82.3 8 98.3 89.5
SNV 4 773 76.8 2 54.1 53.6 5 90.1 89.0 2 93.4 91.2
MSC 4 79.0 78.5 2 55.2 55.2 6 95.6 93.4 4 93.4 92.8
— iR F+SNV 11 100.0 91.7 8 88.4 79.6 9 100.0 90.1 11 100.0 90.6
— R F+MSC 9  100.0 92.3 7 82.3 70.7 9 100.0 84.5 12 100.0 92.8
—RFHERER 4 94.5 86.7 4 81.8 71.3 8 97.2 91.7 6 96.7 90.1

1 PC N T Lo Hat .
MSC Tk 8 IF A % fe s, 0 501 1A 8 38 SCIRIF IE B 2% 53
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+MSC, BERSN 9BF, H50 E R A 5E LRHIEIE# R 1k
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AL AR = 3 0 AR %
5 4 1400~2500 nm 4= B 2803 — B sk F:+MSC
AEFRJS B BEA SRR R B EE R, R 5 AT LLE SIS
£S5 1400~2500 nm KL —M K S+MSC IR FI R E =R

Table 5 First order differentiation of 1400-2500 nm
spectrum+MSC treatment discrimination accuracy

SR g P i TE
1 2 3 4 5 6 1%

1 8 0 0 0 0 0 8 1000

2 0 48 0 0 0 0 48 1000
WIEHE 3 4 0 24 0 0 0 24 1000
B 4 4 0 0 24 0 0 24 1000
5 0 0 0 0 24 0 24 1000

6 0 0 0 0 0 20 20 1000

1 7 1 0 0 0 0 8 875

2 1 4 0 1 2 0 48 917
YW 3 0 0 2 2 0 0 24 917
R 4 0 0 2 21 1 0 24 875
5 0 1 2 0 21 0 24 875

6 0 0 0 0 0 20 20 1000

1 2 0 1 1 0 0 2 1000

2 0 9 0 1 0 0 10 900
wmgE 31 0 4 1 0 0 5 800
i 4 0 0 o0 6 0 0 6  100.0
5 0 0 0 0 6 0 6 1000

6 0 0 0 0 0 6 6 1000
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Fig.4 Scatter diagram of discriminant function after first order
differentiation of 1400-2500 nm spectrum+MSC treatment
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Table 6 First order differentiation of 1400-1620 nm spectrum
+MSC treatment discrimination accuracy

52 b il it I
1 2 3 4 5 6 1%

1 8 0 0 0 0 0 8 1000

2 0 48 0 0 0 0 48 1000

WIE£L 3 0 0 24 0 0 0 24 1000
i 4 0 0 0 24 0 0 24 1000
5 0 0 0 0 24 0 24 1000

6 0 0 0 0 0 20 20 100.0

1 6 2 0 0 0 0 8 750

2 1 4 1 5 0 0 48 854
LXEIE 30 1 19 3 10 24 792
SRS 4 0 1 2 19 2 0 24 792
5 0 1 2 0 21 0 24 875

6 0 0 0 0 0 0 20 1000

1 2 0 0 0 0 0 2 1000

2 0 9 1 0 0 0 10 900

wawgs 3 0 0 4 1 0 0 5 800
b 4 0 0 1 5 0 0 6 823
5 0 0 0 1 5 0 6 8323

6 0 0 0 0 0 4 4 1000

[ 5 4 1400~1620 nm P EBL— Kk S+MSC HiAb B 5
DU 1) RS, RS RN ST 4 A s T, R
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Fig.5 Scatterplot of discriminant function of the 1400—1620 nm
spectrum of various lamb varieties after first order
differentiation+MSC treatment

2 7 4 2060~2500 nm B & — Bk F+SNV AbE5
MR SRR 52 . th R ANZ I B A b PR 2 5
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Table 7 Discriminant accuracy after first order differentiation of
2060-2500 nm spectrum plus +SNV treatment

T A

S it EHE
1 2 3 4 5 6 1%
1 8 0 0 0 0 0 8 1000
2 0 48 0 0 0 0 48 1000
KRIESE 3 0 0 24 0 0 0 24 1000
Bdh 4 0 0o 0 24 0 0 24 1000
5 0 0 0 0 24 0 24 1000
6 0 0 0 0 0 20 20 1000
1 5 0 2 1 0 0 8 625
20 4 0 2 2 0 48 917
SwiE 3001 2 15 4 2 0 24 625
RS 4 0 2 1 20 1 0 24 833
5 0 4 1 0 19 0 24 792
6 0 0 0 1 0 19 20 950
1 2 0 0 0 0 0 2 1000
2 0 7 1 2 0 0 10 700
e 3 0o o0 4 1 0 0 5 80.0
i 4 0 1 1 4 0 0 6 666
5 0 2 0 I 3 0 6 500
6 0 0 0 0 0 4 4 1000
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