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Abstract: Objective To present a new integrating algorithm for NMR analysis based on the data of endogenous metabolites in urine
which changed by the age of SD rats. Methods This new algorithm—variable step integrating algorithm (VSIA) is by adding variable
step range on fixed step, thus the integrating range can be adjusted by different peak widths. The integral method of VSIA included four
procedures such as denoising of sample data, recognition of peak-valley point, domain integral based on input parameters, and output
data of integral domain. In this paper, we compared VSIA and fixed step algorithm, using pattern recognitions, principal component
analysis (PCA), and partial least squares-discriminate analysis (PLS-DA), to analyze the integral data from the NMR spectra. Results
VSIA can significantly enhance the aggregative of different group samples, and can also reduce the loss of different metabolites caused
by naive data preprocessing. By integrating effectively according to the signal peak position, VSIA can both enhance the spectrum
resolution and reduce the chemical shift changes caused by environment, thus the loss of fixed step algorithm could be made up.
Conclusion This study suggests that VSIA could be applied to metabonomic studies, and also could be extended to the other multi-
dimensional data processing analysis.
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AP KA 49.335 239 36.950 897 248.98 5.046 696 9/6.738 131 4
#*3 MWMIRS 7L PLS-DA R VIP
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5 5.40~5.36 (-) 7.52~7.48 (+) 7.859 3~7.820 2 () 3.641 67~3.6125 (+)

(HDRTRIEAR; ()RR AR

(+) means positive relationship, (—) means negative relationship
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Fig. 1 Loading plots of normal binning method (A) and adaptive binning method (B)
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