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近红外光谱

Journal of Pharmaceutical and Biomedical Analysis,2012, 61: 224-229
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近红外光谱

如何寻找有用的信息？

两个主要的方式：

消除背景的影响，直接挖掘有效信息

利用背景的知识，间接反映有效信息
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变量选择

Analytica Chimica Acta 692 (2011) 63–72

The comparison of fifteen (15) feature selection methods based on partial least squares (PLS) 

regression for biodiesel analysis. The results are presented for density, viscosity, water content, and 

methanol content. Thick horizontal lines represent full-spectrum PLS data, and dotted horizontal lines 

represent full-spectrum artificial neural network (ANN) results. The RMSEP for density and viscosity 

prediction is multiplied by 100 and 500, respectively, to permit plotting these results with water and 

methanol errors.
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水光谱组学

Aqua - : water   Prof. Tsenkova

Photo - : light

Omics - : all about,  
complement of something

近红外光谱水光谱组学, Progress in Chemistry, 2015,27: 242-250
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WAMACS

近红外光谱水光谱组学, Progress in Chemistry, 2015,27: 242-250

1336-1348 nm (v3(OH的反对称伸缩振动))

1360-1366 nm (OH-(H2O)1,2,4（OH水化层）)

1370-1376 nm (v1+v3（对称伸缩+反对称伸缩）)

1380-1388 nm (OH-(H2O)1,4); O2-(H2O)4)

1398-1418 nm (S0),

1421-1430 nm (H-OH bend, O-H…O),

1432-1444 nm (S1)

1448-1454 nm (OH-(H2O)4,5)

1458-1468 nm (S2)

1472-1482 nm (S3)

1495 nm (S4)
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WAMACS

近红外光谱水光谱组学, Progress in Chemistry, 2015,27: 242-250
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AQUGRAM

Talanta 2020, 206:120253
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主要方法

PCA 2-D 其它:拟合，超额光谱，PLS



科研工作-硫酸软骨素寡糖的制备应用简介-发酵过程中多参数的在线检测研究

KIT

GC

turbidimetry

limitations NIRS&

Aquaphotomics

Journal of Molecular Structure, 2019, 1182: 197-203
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Direct dilution, 0.1-

2.5%（v/v）methanol-

culture medium (YPD、
LB、YEPG）

Spectra 

collection

Information 

extraction

Model 

establishment

Difference spectra

Region Comparison

（7600-6250 cm-1，4500-

4250 cm-1）

Analysis process

Due to the low content of the substance to be tested during the fermentation of Pichia pastoris, the 

concept of aquaphotomics was introduced and the feasibility of aquaphotomics was investigated.
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发酵过程中多参数的在线检测研究

应用简介-发酵过程中多参数的在线检测研究
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12个水基质坐标与浓度呈现良好的线性

预处理方法下的预测结果
选择
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科研工作-硫酸软骨素寡糖的制备应用简介-近红外结合水光谱用于水醇体系的研究

A deep understanding of the microscopic behavior of

aqueous alcohol solution is indispensable for many

chemical and biological processes

Alcohol and water undergo incomplete or non-ideal

mixing, as shown by the anomalous thermodynamics or

physicochemical properties changing nonlinearly with

alcohol-water mixing ratio.

Spectrochimica Acta Part A:Molecular and Biomolecular Spectroscopy 222 (2019) 117183
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6890 cm-1
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Fig. 5. Variation of the relative intensities for the spectral components including Sr (a), S0 (b), S1 (c), S2 (d), S3 (e), and S4 (f) in ethanol-water mixtures with different concentrations of ethanol.
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The Journal of Chemical Physics 134(5):054702
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6890 cm-1
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7010
O-H vibration of water

7010,6298

h-b O-H of ethanol

6908

6908,6268

7010 >6298 in 10–40%  6268 >6908 in 40–60%

6925
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Chatani E, Tsuchisaka Y, Masuda Y, Tsenkova R (2014) Water molecular system dynamics associated with amyloidogenic nucleation as revealed by real time near infrared spectroscopy and aquaphotomics.PLoS ONE 
9(7): e101997. doi:10.1371/journal.pone.0101997

In the nucleation phase, free water

molecules and hydrating water onto

protein molecules are dominated

initially, but afterwards hydrogen-

bonded water networks are

developed, which is considered

essential for nucleation by

interlinking protein molecules

softly. In the elongation phase, the

hydrogen bonds were decayed

gradually towards the

Figure:  Schematic illustration representing multi-step transformation of water structures during the fibril formation. 
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Sci Rep 2, 856 (2012) doi:10.1038/srep00856
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NIRS+IR+etc
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