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Rapid quantification of polysaccharide in Pfteridium aquilinum by Fourier
transform mid infrared spectroscopy and partial least square method
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Abstract : In this paper,a method was established for rapid determination of total polysaccharides in Preridium aquilinum. The
real contents of total polysaccharides in 140 P. aquilinum samples were determined by the anthrone-sulphuric acid method. A
rapid quantitative model for the contents of total polysaccharides in the P. aquilinum samples was established by fourier trans-
form mid infrared spectroscopy (FTIR) combined with partial least square method (PLS). Eight different spectral preprocess-
ing methods ( multiplicative scattering correction, standard normal variate, first derivative, second derivative, first derivative
combined with standard normal variate method ,first derivative combined with multiplicative scattering correction method, sec-
ond derivative combined with standard normal variate method and second derivative combined with multiplicative scattering
correction method) were compared and the characteristic FTIR signals of polysaccharides were utilized as selection modeling
bands , which were used to optimize the predicting model. The results showed that when the selected ranges for the model were
1 750-1 600,1 500-1 400,1 350-1 290,1 160-1 070,1 060-970,930-800 cm™ and the standard normal transformation method
was used as the preprocessing method, the correlation coefficient R* of the calibration set was 0.930 8 ,the calibration mean

square error (RMSEC) value was 0. 374% ,the correlation coefficient R* of the test set was 0. 914 5 and the mean square er-
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ror of prediction ( RMSEP) value was 0. 418%. The error of complete external validation of 20 samples was -0. 35% -0. 31%

and the relative error of complete external validation was -0. 83% -5. 24%. The established quantitative model could be used

to predict the contents of total polysaccharides in P. aquilinum.

Key words : Pieridium aquilinum ; FTIR jtotal polysaccharides;partial least square method
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Table 1  The total polysaccharide content of P. aquilinum samples used in the dataset
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Sample set Number of sample Content (% ) Range of content( % )
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Fig. 1 The raw FTIR spectra of P. aquilinum samples
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Fig.2 The standard normal variate spectra of P. aquilinum samples
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Fig. 3 Number of PLS factors versus the parameter of model
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Table 3  Effect of different pretreatments on the parameter of model

WAL PR BAGE R R2
. r EC RMSEC
Wavenumber range selection mode Wavenumber range(cm™ )
AT
Full FTIR spectrum 4 000 ~ 600 0.848 9 0.547
TQ Analyst-9 HZLAIE H 3 (477 5L 1300 ~1 170
. 0.836 4 0.567
Choosing the wavenumber range suggested by TQ Analyst-9 890 ~800
ZHERAC B WA B — iR 1750 ~1 600 0.7725 0. 657
Choosing single of the characteristic
FTIR signals relative to polysaccharides 1500 ~1 400 0.8596 0.528
1350 ~1 290 0.781 0 0. 646
1280 ~1 200 0.427 9 0.935
1 160 ~1 070 0.809 7 0. 607
1 060 ~970 0.819 1 0.593
930 ~ 800 0.743 2 0. 692
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2:5% 3 ( Continued Tab. 3)
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Wavenumber range selection mode Wavenumber range(cm™ )
EHERAE WA A & 1750 ~1 600
Choosing all of the characteristic 1500 ~1 400
FTIR signals relative to polysaccharides 1350 ~1 290
1280 ~1 200 0.897 8 0. 455
1160 ~1 070
1 060 ~970
930 ~ 800
ZHERACE YRR oM FHE D R A 1750 ~ 1 600
Choosing parts of the FTIR 1 500 ~1 400
signals relative to polysaccharides 1350 ~1 290 0.930 8 0.374
1160 ~1 070
1 060 ~970
930 ~ 800
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Fig. 4 Relationship between actual and predictive values of the total polysaccharides content of P. aquilinum samples
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Table 4 Comparison between analytical and FTIR predictive values of validation samples

' HIE IR THO 2
No. Actual value( % ) Predicted value( % ) Deviation( % )
S121 5.52 5.59 0.07
S122 6.13 6. 44 0.31

S123 5.55 5. 81 0.26
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Hi ' FLEEMH HEAY T i 2
No. Actual value( % ) Predicted value (% ) Deviation (% )
S124 5.69 5.56 0.13
S125 5.37 5.12 0.25
S126 6. 00 5.65 0. 35
S127 6.16 6. 15 -0.01
S128 6.59 6.71 0.12
S129 6.48 6. 63 0.15
S130 6.90 7.14 0.24
S131 6.53 6. 47 -0. 06
S132 6.67 6. 65 -0.02
S133 6.93 6.75 0.18
S134 5.19 4.97 0.22
S135 7.17 6. 98 0.19
S136 7.18 7.19 0.01
S137 5.22 5.1 0.12
S138 5. 06 5.23 0.17
S139 4.67 4.57 0.1
S140 4.39 4.62 0.23
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