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Quality Assessment of Zhaxun with Different Classifications

Based on Near Infrared Spectroscopy
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(1. College Pharmacy, Ethnic Medicine School, Chengdu University of Traditional Chinese
Medicine, Chengdu 611137, China;

2. Sichuan Willtest Technology Co. Lid. , Chengdu 610041, China)

[ Abstract | Objective: To explore rapid identification method of Zhaxun and its substitutes and to develop
quality assessment method of Zhaxun by near infrared spectroscopy ( NIRS) combined with statistical methods.
Method: Zhaxun and its substitutes were divided into four grades according to traditional appearance quality
classification, the content of fulvic acid in Zhaxun and its substitutes was determined, and its correlation with
quality classification was analyzed. The qualitative relationship between quality classification and spectrum was
explored by principal component analysis and NIRS. Partial least squares ( PLS) was used to establish a
quantitative model of NIRS, feasibility of a rapid assessment method for quality of Zhaxun and its substitute was
investigated. Result: There was no clear correlation between fulvic acid content and quality classification of
Zhaxun; the near infrared spectrum of grade [V (the substitutes) could be significantly separated from other

grades, while the resolutions of near infrared spectrum of grade [, Il and Il were not high, but it had a certain
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variation rules. The determination coefficient (R*) of NIRS model of fulvic acid content in Zhaxun was 80. 13% ,
its root mean square error of cross validation ( RMSECV ) was 0.047, indicating this model had satisfactory
predicted results. The R*, root mean square error of prediction (RMSEP) and relative percent deviation ( RPD)
of validation set were 11.91% , 0.12 and 1. 12, respectively; which indicated that the model robustness and

resolution were not ideal. Conclusion: NIRS combined with principal component analysis can provide a reference

for the rapid identification of Zhaxun and its substitutes.

Fulvic acid content can not be used as a criterion for

determining quality of Zhaxun. It is necessary to further explore the quality markers to evaluate the quality of

Zhaxun.
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quality evaluation; principal component analysis
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Table 1 Description of traits of appearance grading of Zhaxun and its substitutes
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Fig.1 Quality grading photos of Zhaxun and its substitutes
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Table 2 Content of fulvic acid in Zhaxun with different grades and

its substitutes
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Fig.2 Original near infrared spectrum of dry extract powder of

Zhaxun and its substitutes
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Fig.3 Principal component analysis of near infrared spectrum of

Zhaxun with different grades and its substitutes
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Table 3 Influence of different spectral pretreatments on model
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Fig.5 Pretreated near infrared spectrum of dry extract powder of

Zhaxun and its substitutes

2.4.4  FH FEEPE R AW 23k
(PLS) 37 % 1 A AL B, 32 B 7 3000 R TR) &5 5 B0
RUTGO 25 00 25 S B K o M IE B A o 500 o I,
FHRFH 2, S5 A S RECRH T UE”
B 3 N T RS D WK i FE 4 ARG i A
B 2B AL IO R ) B 25 . SR TN IR SR IR R, DU
RMSECV N 48 #5 , % %% 3 IH 7 5UO0T #5 J 1% 7 £ 1) 5%
M, 25 K &MY FH T8N 9 4, B
RMSECV £ Ik, A1 3¢ 5 8 (r) f ey, B0 A 1l I A
L=

2.4.5 KOEMSRIEHE Y. 2 OPUS 7.5 # {4, i
it PLS 28 55 pt Ak 37 A3 v B 8 R 1 T 41 40
T E B 3 BT R AY L 104 (5 #F i JH T A (b 76 )
FE b A IESE 28 3 FE SL B IEAR ) |, 3 3 5K
PEATFAL B, %% 3 B R ) 7 506 ~ 4 598 em ™' &
HFHHR 9 A, S5 RIIZEATINE 52 % (6 M
KM, WK 6,7,

g i
3

300 35 40 45 30 35 60 65 70 75 80 85 90
FME

Wi 195, T9GmE. I 9206, N7 H)

E6 EIYRERAMLLIMEBRFTNESELERHEXESH

Fig.6 Analysis on correlation between predicted values and real

values of near infrared models of Zhaxun and its substitutes
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Fig.7 Analysis on correlation between deviations and real values of

near infrared models of Zhaxun and its substitutes
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