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Table 1 Statistical adenosine, protein, polysaccharides and Cordyceps
militaris acid contents of the Cordycep s militaris
Com ponents Samples num bers Average/ (g* ¢ ") Ranges/(g* g~ ')
Adenosine 531 2 873 81( x 1077) 0 268 57~ 7. 254 91( x 107 %)
Protein 507 Q 52370 0 14251~ Q 768 62
Polysaccharides 531 0 068 51 0 03054~ 0 212 46
Cordy ceps militaris acid 518 0 083 25 0 01080~ O 155 65
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Fig 2 Scatter plot of MPRE vs SDPRE

(a): Adenosine model; (b):

Protein model; (c¢): Polysaccharide model; (d):

Cordy ceps militaris acid model
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Table 2 Results of using various preprocessing methods and wavelength variables

Components Preprocessing methods Window s W Ty RMSEC RMSEP Da Ly
Original spectra 0. 570 80 0 690 32 0 67543 11

Original spectra 100 200 0. 601 07 0 677 28 0 705 08 11

Savitzky- Golay smoothing 20 80 180 0. 661 95 0 696 32 Q0 703 55 13

Adenosine FFT 10 100 180 0. 632 90 Q0 708 02 0 676 21 15
First order derivative 20 100 120 0. 613 59 0 697 03 0 683 15 14

Second order derivative 30 100 60 0. 697 68 Q0 762 02 0 63379 14

Standard normal variate 60 180 0. 589 43 0 667 14 0 714 68 11

Wavelet db2 level 2 80 180 0. 660 24 0 689 79 0 71211 13

Original spectra 0. 018 80 Q0 022 06 0 878 82 10

Original spectra 40 200 0. 016 92 0 022 05 0 83763 11

Savitzky- Golay smoothing 10 90 120 0.018 11 0 021 29 0 88628 13

. FFT 10 90 60 0. 019 12 0 021 87 0 87049 15
Protein First order derivative 10 70 160 0.02038 002065 096330 7
Second order derivative 30 70 140 0. 020 58 0 020 65 0 967 46 11

Standard normal variate 70 160 0. 017 34 Q0 021 37 0 87012 11

Wavelet dbl level 2 90 100 0. 018 47 0 021 46 0 882 64 13

Original spectra 0. 010 94 0 011 72 0 83105 8

Original spectra 30 140 0. 010 71 0 011 30 0 867 32 9

Savitzky- Golay smoothing 20 20 100 0. 011 52 0 011 52 0 867 62 9

Polysaccharide FFT 10 20 200 0. 011 02 0 011 31 0 87474 10
First order derivative 30 70 40 0. 011 47 0 011 75 0 842 66 6

Second order derivative 30 40 160 0. 011 55 0 011 69 0 856 85 5

Standard normal variate 30 120 0. 010 93 0 011 37 0 86657 8

Wavelet db3 level 2 20 140 0. 011 30 0 011 43 0 87194 8

Original spectra 0. 012 21 0 012 16 0 816 55 8

Original spectra 30 180 0. 010 85 0 011 72 0 83505 11

Cordy cep s Savitzky Golay smoothing 10 60 180 0. 011 52 0 011 45 0 860 87 11
ilisar s FFT 10 70 140 0. 011 79 0 011 83 0 844 31 11
. First order derivative 10 100 80 0. 011 80 0 011 84 0 84333 8

aeid Second order derivative 20 100 40 0.01239 001249 0 79894 10
Standard normal variate 20 40 0. 016 28 0 018 65 0 516 66 5

Wavelet db2 level 2 30 200 0. 011 61 Q0 011 66 0 85701 11

n Lv: The number of latent variables
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Fig 4 Correlation between actual values and NIR predicted values obtained by the optimum models
(a): Adenosine model; (b): Protein model; (¢): Polysaccharide model; (d): Cordyceps militaris acid model
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Application of Near Infrared Spectroscopy in Screening Cordyceps
Militaris Mutation Strains and Optimizing Their Fermentation Process

GUO Wer liang', ZHANG Zhuo yong?, LU Jiar hui', SONG Jia!, WANG Di', TENG Lt rong!”
1. College of Life Science, Jilin University, Changchun 130012, China
2. Department of Chemistry, Capital Normal University, Beijing 100048, China

Abstract T o fast screen higlr yield Cordyceps militaris mutations strains and optimize their fermentation process, near infrared
(NIR) spectroscopy technology combined with chemometrics has been applied to establishing models for simult aneous determina
tion of adenosine, protein, polysaccharide and Cordyceps militaris acid contents in Cordycep s militaris powder samples. Fer
mentations were implemented in Erlenmeyer flask with 468 Cordyceps militaris mutations strains under various fermentation
conditions and Cordyceps militaris powder samples were collected. Then their NIR spectra were obtained using UV- VIS NIR
spectrometer and their adenosine, protein, polysaccharide and Cordycep s militaris acid contents were determined using reference
met hods. Partial least squares ( PLS) method was employed to model the relationships between NIR spectra and the above merr
tioned components contents in Cordycep s militaris powder samples. M onte Carlo partial least square (MCPLS) was applied to
identify the outliers and select suitable number of calibration samples. M oving window partial least square (MW PLS) was ap
plied to select the characteristic wavelength of the components. T he degree of the approaching ( Da) was employed as criterion
for selecting effective pretreatment methods investigated. The optimum models for det ermination of adenosine, protein, polysac
charide and Cordycep s militaris acid contents in Cordyceps militaris powder samples were obtained with the above mentioned
optimization. Their correlation betw een actual and predictive values of calibration samples (R.) was 0 929 43, 0 984 79, 0. 907
85, and 0 851 31, respectively. Their root mean square error of prediction set (RMSEP) was 0 667 14, 0 020 65, 0 011 31,
and 0 01159, respectively. The obtained results demonstrated that the fitting and the predictive accuracy were satisfactory. It is
feasible to apply this method to screen the high yield Cordyceps militaris mutation strains and optimize their fermentation

process.
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