21 BH 1M FEXEFFFRE Vol. 21, No. 1
201541 A Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2015

VT 2141 2 I 35 5 18 v R U o AR S 245 64 Hh
M B0 &

G, £WA, FHFRILT, #HEL, KR
(P EFR, M 450046)

[FZE] B RTINS RSG5 RS & i die /> 363 (PLS) 8 37 — Fh A S22 04 i B2 Hh & & 0 P sl i 2
o Ak s T L ME RO IS BOR R B AR SR L0 AN R T DIIVR IR I B S i O S EE, 45 A PLS B RN
4 R R A i A A A TSR O R R R SR TR R R SRR T AR IR B W A A0 WA AR (1) G IE 4 R A8 I AR
KRB (R®) A X I AIE #7722 (RMSECV) I 1E 75 22 (RMSEC) 43 %1 7 0. 984 89,0. 417 89 #11 0. 153 ; B il 42 1 Il 41 56 £
% (r) 50N Y J7 2% (RMSEP) 4351 47 0. 948 4 F1°0. 188, #5181 Jr W45V 17 3, 00 22 B33l , 45 SR Wk off , AT FH T AR S 24 4 b iz
W PR O A

[REIR] ELIMEIBHEAR; Wi/D ok 50, BB, Rz

[hHESZES] R284.1  [X@HRIAE] A [XZHS] 10059903 (2015)01-0073-04

[doi] 10. 13422/j. cnki. syfjx. 2015010073

Rapid Quantitative Determination of Ethanol-extract in Aurantii Fructus Immaturus by Near-infrared
Spectroscopy BAI Yan, FAN Ming-yue, LEI Jing-wei” , XIE Cai-xia, ZHANG Qiang (Henan University of
Traditional Chinese Medicine, Zhengzhou 450046, China)

[ Abstract ] Objective; This paper reported the application of near infrared spectroscopy with PLS for
rapid quantitative determination of ethanol-extract in Aurantii Fructus Immaturus. Method: Through collecting
near-infrared spectra of Aurantii Fructus Immaturus by near-infrared diffuse reflectance spectroscopy technique,
with hot-dip method measurements as a reference value, the quantitative model of ethanol-extract was built by
partial least squares (PLS), and it was verified by the unknown samples. Result; The correlation coefficients
(R?), root mean square error of cross validation (RMSECV ), and the root mean-square error of calibration
(RMSEC ) of the quantitative calibration model of ethanol-extract was 0.984 89, 0.417 89 and 0.153,
respectively; the correlation coefficients of predication (r) and the root-mean-square error of predication
(RMSEP) was 0.948 4 and 0. 188, respectively. Conclusion; The method is simple, quick, accurate and
pollution-free, and it can be applied for the rapid determination of ethanol-extract in Aurantii Fructus Immaturus.

[ Key words ] near-infrared spectroscopy; partial least square; Aurantii Fructus; ethanol-extract;
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Fig.1 NIRS spectra of 101 Aurantii Fructus Imma-turus samples
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Table 1 The results of content determination of ethanol-extract in

Aurantii Fructus Immaturus %

No. FEEMY ||No. BRI ||No. BRI || No. BRI
10. 86 27 11.45 53 11.05 79 10. 94
12.29 28 11.85 54 10. 94 80 10.92
12.77 29 11. 80 55 10. 68 81 10. 88
12. 08 30 12.70 56 10. 82 82 10. 81
31 13.00 57 10. 15 83 10. 35
12.23 32 12.70 58 11. 67 84 11.78
11. 85 33 13.08 59 10. 42 85 11.38
12.70 34 12. 82 60 10. 29 86 11.27
12.43 35 13.17 61 12. 60 87 11.11
10 11.78 36 12. 81 62 11. 06 88 11.05
37 12. 61 63 10. 64 89 11.42
12 13.01 38 12. 60 64 10. 66 90 11.33
13 12.91 39 11.77 65 9.99 91 11.47
14 12. 66 40 11.31 66 10. 61 92 10.70
15 13. 04 41 11.53 67 11.02 93 10. 20
16 13.22 42 11.78 68 11.20 94 10. 84
17 12. 00 43 11.70 69 10. 97 95 10. 18
18 12. 65 44 11.70 70 11.79 96 10. 44
19 10. 32 45 13.01 71 11. 21 97 10.92
20 11.72 46 10. 63 72 11. 69 98 10. 24
21 11.78 47 10. 52 73 10.99 99 10. 81
22 11.34 48 10. 08 74 11.12 100 10. 65
23 11.82 49 10.75 75 11.22 101 10. 99
24 12.29 50 11.03 76 11.21
25 11.26 51 11.09 71 10. 55
26 12.01 52 10. 66 78 10. 64
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Table 2 Sample distribution of calibration set and validation set

& FE i wmRME/ %  FNME % FRHE/ %

A% 1E 4 74 13.22 9.99 11.51

LR 27 13.04 10.20 11.76
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Table 3 The influence of different regression methods on R* and PI

[l 4 77 1k R? PI
CLS 0.229 14 25.5
SMLR 0.712 70 54.9
PLS 0.945 17 78.5
PCR 0. 883 84 75.7
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Table 4 The influence of different pretreatment methods on the

performance of quantitative model

A R AR
T T A B Oy vk
JH R R®  RMSECY RMSEC RMSEP PI
Constant( JG ) 914 96 0.426 77 0.357 .294  78.
MSC ( Z TTHU B IE) 0.943 22 0.409 29 0.294 .267  80.

SNV + 1st Der + SG .984 89 0.41789 0.153 . 188  86.
SNV +2nd Der +SG  0.958 15 0.450 14  0.253 .221  83.

0
0
SNV (FrifEIH—14k) .940 82 0.42317 0.300 0.273 80.
0
0
MSC + Ist Der + ND  0.931 37 0.42554 0.322 0.268 80.
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Table 5 The influence of different spectral ranges on R’ and
RMSECV
S Y/ em ! R? RMSECV
4 008 ~9 990 0.942 76 0. 452 81
4 450 ~7 490 0.984 89 0.417 89
4008 ~7 772 0.917 59 0.42173
4279 ~8 990 0.931 16 0.433 62
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Fig. 2 RMSECYV values changed with the changing of

principal components
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Fig. 3 Correlation plot of NIR predicted values and

reference values
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Fig. 4 Deviation plot of NIR predicted values and reference values
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Fig.5 Correlation plot of predicted values and reference values of

validation set
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Table 6 NIR predicted values and Hot-dip method reference values

of validation set %
No. PR vk AR No. gk AR
6 12.23 12.31 53 11.05 10. 92
7 11.85 12. 04 56 10. 82 10. 96
12 13.01 13.07 59 10. 42 10. 47
14 12. 66 12.99 66 10. 61 10. 68
15 13. 04 12. 85 69 10.97 10. 95
20 11.72 11.69 73 10. 99 11. 10
21 11.78 11.40 75 11.22 10. 95
23 11.82 11.71 77 10. 55 10. 52
26 12.01 12.02 82 10. 81 11.02
36 12. 81 12. 81 89 11.42 11.79
41 11.53 11. 66 93 10. 20 10. 21
43 11.70 11.55 96 10. 44 10.73
49 10.75 10. 44 97 10.92 10. 69
50 11.03 11. 06
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