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Quantitative Model for Hesperidin Content in Citrus reticulate by NIR Spectroscopy
GUO Nian-xin, CAI Jia-liang, HUANG lJie-yan, LI Lei-lei, JI Sheng-guo (School of Traditional Chinese Medici-
ne, Guangdong Pharmaceutical University, Guangzhou 510006, China)

ABSTRACT OBJECTIVE: To develop NIR quantitative analysis model of hesperidin and a method for the determination of hes-
peridin in Citrus reticulate. METHODS: The content of in 213 batches of C. reticulate were determined by HPLC. NIR spectro-
grams were measured, and the first derivative of Savitsky-Golay was used as spectral preprocessing options, and calibration model
of hesperidin was established by the partial least squares regression analysis. RESULTS: Correlation coefficients (R*) ,
root-mean-square error of calibration and root-mean-square error of prediction for hesperidin were 0.931 98,1.009 85, 0.948. There
were 9 principal components and average recoveries of 44 batches of validation set were 101.08% . CONCLUSIONS: The method is

steady, accurate and reliable, and can be used for the content determination of hesperidin in C. reticulate.
KEY WORDS NIR spectroscopy; Citrus reticulate; Hesperidin; Quantification model; Stechiometry; HPLC
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FE (250 mmx4.6 mm, 5 um) ; G aAH : B BE-Fis R - 7K (35:4: 61,
VIVIV) s KA : 283 nmi 1L : 30 °C 5 i : 1 ml/min; #EFE
10 plo FRISHRERAE K I8 3N AMIE T 2 0005 18 K7 114
BRI 29 79 12 min.

2.1.2 XTHSLIR WA AE S PRIUR B T XS BN 6.2 mg,
TR P AR R A R, RURAE 1 ml 4B B2 A 0.62 mg BT TR
B

2.1.3 P A UR R R 24 1.000 g, G B FRAE
BRCEBER P, Al (60~90 °C )80 ml, il #h [\l 7 2~3
h, SRR A IHE, 253 T 0 80 mi, PN [u] 3 F SR B
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W5 10 pl (n=>5) , 73 l4% bR S S EREIE , i 5% 20 min
NI TR (DLE 1), TR A5 ) 213 HLIFR B FE i A8 J 1 1
JEHEA N 1.99% ~10.79% .

30
% 2
20 15
215 =
-
g 1
10 E
5 b
ok
48 12 16 20 U I8 1216 0 A
f,min f,min
A B

Bl Ak
AN K0 G 5 B
Figl HPLC chromatograms
A. hesperidin control; B. test sample
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Fig 2 NIRS spectra corresponding to 213 samples of C. retic-
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Tab 1 The influence of different pretreatment methods on

the model
s R RMSEC RMSEP
Ji(Constant) 0.800 31 1.089 81 1.250
LRI (MSC) 0784 83 109796 1250
iR ARON 0.79159 1,091 04 1.260
First derivative 093198 1.009 85 0.948
MSC+ First derivative 091283 1.039 68 1.020
SNV+ First derivative 0.918 02 1.045 40 0.981
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Tab 2 The influence of spectra wavelength on the model

Wk em™ IS RMSEC RMSEP
10.000~4 000 090692 102553 1.03
5580~5 160 0.785 23 107717 125
10 000~5 580 0870 65 101119 1.07
5160~4 000 081212 1,069 28 127
10.000~5 5805 160~4 000 093198 1,009 85 095
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Fig 3 The trend plot of RMSECYV following different princi-
pal components
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Fig 4 Relationship between reference and predictive values

of all samples
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Tab 3 Average recoveries of 44 batches of validation set

b5 {1, % i, % otfiie FIlaE, %
| 245 239 -0.06
2 245 239 ~0.06
3 2n 292 0.20
4 3n 3.80 0.08
5 341 349 0.08
6 389 358 =031
7 416 437 0.21
8 416 437 021
9 441 418 -0.23
10 443 502 0.79
11 493 520 027
12 494 493 -0.01
13 517 5.06 =0.11
14 539 531 -0.08
15 5.50 5.26 -0.24
16 553 7.20 1.67
17 5.65 5.76 0.1
18 567 5.54 =0.13
19 5.67 554 -0.13
20 5.68 4m -0.91
2 513 5.99 0.26 101.08
n 581 6.37 0.56
3 5.84 591 0.07
24 5.94 6.38 0.4
25 6.02 51 =030
26 6.03 5.95 -0.08
7 6.11 5.99 =0.12
A 6.15 6.06 -0.09
29 6.16 6.07 -0.09
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Continued tab 3

&5 H# (i, % Hilfe, % fixti% TR, %
30 6.17 5.86 =031
31 6.18 6.51 033
3 6.19 6.50 031
3 6.31 6.07 -0.24
34 631 6.49 0.18
35 633 543 -0.90
36 642 6.74 032
37 6.63 7.36 0.73
38 6.84 60.93 0.09
39 6.98 5.56 -142
40 720 8.15 095
41 741 730 -0.11
4 748 736 -0.12
4 159 8.42 0.83
4 849 8.72 0.23
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