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Application of Near Infrared Spectroscopy on Rapid Determination of
Essential Components for Cordyceps Militaris

Wang Di  Zhang Aili Meng Qingfan Lu Jiahui Jin Lu Teng Lirong
(College of Science ., Jilin University, Changchun , Jilin 130012, China)

Abstract Partialleast squares (PLS) method was applied to establish models with near infrared spectroscopy (NIRS)
for quantitative analysis of polysaccharides, protein, cordycepic acid, adenosine content in cordyceps militaris
mycelium. The origin spectra were used to establish the PLS models for quantitative analysis of adenosine and
polysaccharides content in cordyceps militaris mycelium. The Savitzky-Golay smoothing spectra were applied to
establish the PLS models for quantitative analysis of protein and cordycepic acid content. The values of root mean
square error of cross-validation(RMSECV) of the most optimum PLS quantitative analysis models of polysaccharides,
protein, cordycepic acid and adenosine were 0.0091,0.0222,0.0088 and 0. 6520, the values of root mean square
error of prediction (RMSEP) were 0. 0079, 0. 0196, 0. 0087 and 0. 5780. The results demonstrated that the
quantitative analysis model for determining the four contents of cordyceps militaris mycelium possessed good stability
and high precision. This method has great foreground in quantitative analysis of Chinese traditional medicine.
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Table 1 Statistical mass contents of cordyceps militaris

Components Samples numbers Average Ranges

Protein 0.5352 g/g 0.1531~0.7686 g/g

. . Adenosine 2.8964 mg/g 0.4082~6. 2683 mg/g
calibration sets . . . 307

Cordycepic acid 0.08269 g/g 0.0384~0.1417 g/g

Polysaccharides 0.0618 g/g 0.0305~0. 1263 g/g

Protein 0.5231 g/g 0.1567~0.6934 g/g

oo Adenosine 2.9997 mg/g 0.3840~5.9159 mg/g
prediction sets . . . 82

Cordycepic acid 0.0839 g/g 0.0460~0.1373 g/g

Polysaccharides 0.0642 g/g 0.0348~0.1248 g/g
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Table 2 Influence of different pretreating methods and factors on capabilities of PLS models

Pretreating Window.size/

method Components Scale size/ Factor RMSECV R, RMSEP
Width difference

Adenosine B 10 0. 6520 0.9014 0.5780
Origin spectra Protein — 9 0. 0227 0.9763 0. 0231
Polysaccharides — 10 0.0091 0. 8871 0.0079
Cordycepic acid — 9 0. 0090 0. 8774 0. 0087
Adenosine 10 12 0. 6467 0. 9057 0. 6080
Protein 20 11 0.0225 0.9770 0.0199
FET Polysaccharides 10 8 0. 0094 0. 8655 0. 0091
Cordycepic acid 20 11 0. 0087 0. 8798 0. 0092
] Adenosine 20 11 0. 6499 0.9052 0. 6130
Savitzky— Protein 40 11 0.0222 0.9774 0.0196
sm((:i?l}ilng Polysaccharides 10 8 0. 0094 0. 8676 0. 0090
Cordycepic acid 20 10 0. 0088 0. 8798 0. 0086
Adenosine 40 9 0. 7087 0. 8987 0. 6520
First Protein 40 9 0. 0217 0.9771 0.0211
derivative Polysaccharides 20 5 0. 0092 0. 8765 0.0083
Cordycepic acid 50 10 0.0091 0. 8803 0. 0096
Adenosine 40 3 0. 8060 0. 8320 0. 7850
Second Protein 50 6 0. 0246 0.9701 0.0230
derivative Polysaccharides 40 5 0. 0094 0.8723 0. 0086
Cordycepic acid 50 6 0.0110 0. 8034 0.0126
Adenosine 2 12 0. 6469 0.9078 0. 5910
Wavelets Protein 4 12 0. 0226 0. 9777 0. 0204
transform Polysaccharides 1 10 0.0091 0.8873 0.0079
Cordycepic acid 4 10 0. 0088 0. 8807 0. 0087
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Fig. 2 Relationship between prediction and experimental values of cordyceps militaris contents
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Table 3 Evaluation of the prediction models with prediction sets

Components Samples Actual average Predicted average Talues to. 05/n— 60
Polysaccharides 0.0642 g/g 0.0634 g/g 0. 3990 2.000
Protein 0.5231 g/g 0.5243 g/g 0. 0740 2.000
Cordycepic acid 82 0.0839 g/g 0.0850 g/g 0.3748 2.000
Adenosine 2.9997 mg/g 2.8527 mg/g 0. 6308 2.000
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