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Study on the egg protein content with
nondestructive detection technology

GAO Pei-pei, LI Zhi-cheng* ,SHI Bo, YANG Shao-xi

(College of Food Science and Engineering, Northwest A&F University, Yangling 712100, China)

Abstract:In order to explore the Fourier transform near-infrared spectroscopy ( FT-NIR) rapid non- destructive
detection methods of egg protein, the near-infrared spectroscopy(12000~4000cm ') of 83 fresh breeding eggs in
equatorial side and sharp side were collected ,then the Kjeldahl method was used to determine the crude protein
content of correspond eggs,and by First Derivative( FD) ,Second Derivative (SD) , Multiplication Scatter Correction
(MSC) , Standard Normalized Variate (SNV) and Spectroscopic Transformation( ST) of The Unscrambler pretreated
spectroscopy. Combined with partial least squares ( PLS) method with leverage correction to establish the
mathematical model of the protein, and through the model to determine the feasibility of FT - NIR rapid non-
destructive inspection of egg protein. The results showed that: Linear relationship exists between the egg protein
and its near—infrared spectroscopy signal,the protein correction model with the equatorial and sharp side original
spectrum above 0.74 ; In the different pretreatment, the model with SD treatment was best effect, equatorial position
and sharp-side model /> were above 0.97,values of RMSEE , RMSEP were small and close to each other ; With the
treatment of SD,equatorial position and the sharp-side spectrum model had no significant difference, & ,RMSEE,
RMSEP were closer.By using FT-NIR rapid non-destructive detection the content of egg protein was feasible.
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Fig2 The content distribution of egg protein
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Fig.3 The original spectrogram at
different positions of eggs
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Table 1  The protein PLS model effect under different spectra pretreatment
i pwbmns  psrgee IR pusecn) FERSFEC sens)
0S 15 0.7494 0.4774 0.5590 0.6334
SNV 15 0.7784 0.4489 0.6098 0.5957
it MSC 15 0.8066 0.4194 0.6833 0.5367
ST 14 0.8648 0.3506 0.7811 0.4463
FD 15 0.9842 0.1197 0.9745 0.1523
SD 12 0.9820 0.1280 0.9746 0.1519
0S 15 0.7787 0.4487 0.6557 0.5596
SNV 15 0.8647 0.3508 0.7952 0.4316
_ MSC 15 0.8744 0.3381 0.8009 0.4256
B ST 15 0.8991 0.3030 0.8403 0.3811
FD 14 0.9886 0.1017 0.9827 0.1256
SD 10 0.9780 0.1414 0.9716 0.1608
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