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Determination of Citrus aurantium Based on Near-infrared Spectroscopy
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Abstract ; This study determined the content of synephrine and ethanol-extract in Citrus aurantium using near-infrared
spectroscopy. The determination results were reconfirmed with HPLC analysis and hot dip assay. The near-infrared spec-
troscopy was combined with chemometrics to establish the quantitative model of synephrine and ethanol-extract in C. au-
rantium. The correlation coefficients (R*) of synephrine and ethanol-extract were 0. 98052 and 0. 98489, respectively.
The root mean-square error of calibration (RMSEC) were 0.00915 and 0. 153, respectively. The root-mean-square error
of predication ( RMSEP) were 0. 0119 and 0. 188, respectively. The validation coefficients (r) were 0. 9106 and

0. 9484 , respectively. The developed method was convenient, fast and accurate. It was feasible to determine the content of

synephrine and ethanol-extract in C. aurantium.
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Fig. 1  Overlaid NIRS spectra of 101 C. aurantium samples
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Table 1  Content determination results of synephrine in C. aurantium
ETRES s EThe GE ETRe CEs G GE
No. Content (% ) No. Content (% ) No. Content (% ) No. Content (% )
1 0.45 27 0.38 53 0.41 79 0.42
2 0.39 28 0.37 54 0.46 80 0.49
3 0.40 29 0.40 55 0.48 81 0.48
4 0.36 30 0.41 56 0.45 82 0.50
5 0.35 31 0.40 57 0.42 83 0.44
6 0.35 32 0.37 58 0.42 84 0.44
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7 0.34 33 0.41 59 0.43 85 0.51
8 0.39 34 0.39 60 0.51 86 0.43
9 0.42 35 0.40 61 0.39 87 0.48
10 0.35 36 0.37 62 0.42 88 0.47
11 0.45 37 0.38 63 0.46 89 0.51
12 0.44 38 0.40 64 0.46 90 0.44
13 0.40 39 0.33 65 0.44 91 0.35
14 0.45 40 0.33 66 0.43 92 0.42
15 0.42 41 0.39 67 0.44 93 0.45
16 0.40 42 0.40 68 0.43 94 0.39
17 0.42 43 0.39 69 0.43 95 0.37
18 0.42 44 0.34 70 0.52 96 0.45
19 0.50 45 0.44 71 0.41 97 0.56
20 0.39 46 0.48 72 0.47 98 0.47
21 0.33 47 0.50 73 0.44 99 0.41
22 0.37 48 0.44 74 0.39 100 0.46
23 0.37 49 0.48 75 0.39 101 0.44
24 0.39 50 0.41 76 0.48

25 0.40 51 0.47 77 0.41

26 0.38 52 0.45 78 0.45
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BRI 2R W 1, I ORFR GG 1 he HOR S, HEFRE
®2 HXPESHUHIENELER

Table 2 Content determination results of ethanol-extract in C. aurantium

55 it %% it % ari 5% ari
No. Content (% ) No. Content (% ) No. Content (% ) No. Content (% )
1 10. 86 27 11.45 53 11.05 79 10. 94
2 12.29 28 11.85 54 10.94 80 10.92
3 12.77 29 11.80 55 10. 68 81 10. 88
4 12.08 30 12.70 56 10. 82 82 10. 81
5 12.89 31 13.00 57 10. 15 83 10.35
6 12.23 32 12.70 58 11.67 84 11.78
7 11.85 33 13.08 59 10.42 85 11.38
8 12.70 34 12.82 60 10.29 86 11.27
9 12.43 35 13.17 61 12.60 87 11.11

10 11.78 36 12.81 62 11.06 88 11.05
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11 12.27 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 9 10.84
17 12.00 43 11.70 69 10.97 95 10.18
18 12.65 44 11.70 70 11.79 9 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 77 10.55
26 12.01 52 10.66 78 10. 64
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Table 3 Sample distribution of calibration set and validation set

ey iH FE AL SYNIE] f/MHE T-HMH
Index Project Number of sample Maximum (% ) Minimum (% ) Mean (% )
SR bk Synephrine ¥ 1IE4E Calibration set 85 0.56 0.33 0.42
B IFAE Validation set 16 0.51 0.35 0.43
fie32 ) Ethanol-extract HE1F4E Calibration set 74 13.22 9.99 11.51
¥ TF4E Validation set 27 13.04 10.20 11.76
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Table 4 The influence of different regression methods on R®
and PI
Regrflgi:c]mﬁrfithod R? Pl
CLS 0.32871 27.6
SMLR 0.73309 56.1
PLS 0.92173 80.3
PCR 0. 85328 73.5
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Table 5 Modeling parameters and evaluation index of synephrine and ethanol-extract

HBISHL PR R
B Modeling parameters Evaluation index
SR
Index N TG -
3 .y \ e
i ﬂjﬂl’:f@b % Spectral range Eﬁi T}éﬁ RMSECV R? RMSEC RMSEP
Preprocessing methods r Main points
(em™)
¥ Jfi Mk Synephrine 2nd Der + ND 4000-8500 13 0.02239 0.98052 0.00915 0.0119
FE32 Hi ) Ethanol-extract SNV + 1st Der + SG 4450-7490 9 0.41789 0.98498 0.153 0.188
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Fig. 2 Quantitative models of synephrine (A) and ethanol-extract ( B)
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Fig. 3 Correlation plots of predicted values and reference values of synephrine and ethanol-extract
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