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Quantitative Analysis of Phellodendron Bark Based on Near Infrared Spectroscopy
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[ Abstract ] Objective: To establish a method for simultaneous rapid determination of berberine content
and phellodendrine content in Phellodendron Bark. Method: With the berberine content and phellodendrine
content determined in high performance liquid chromatography ( HPLC) as the reference values, near infrared
spectra of the samples were associated with the reference values above, and then the quantitative analysis models of
berberine and phellodendrine were established by using partial least squares ( PLS) method. Result; The
correlation coefficient (R*) was 0.997 13 and 0. 989 23 respectively for quantitative analysis model of berberine
and phellodendrine. The root mean square error of calibration (RMSEC) was 0. 082 3 and 0. 021 5 respectively.
The root mean square error of predication (RMSEP) was 0. 071 7 and 0. 016 6 respectively. The performance index
(PI) was 95.6 and 93.5 respectively. Conclusion; The quantitative analysis model established by using near-
infrared spectroscopy is rapid and nondestructive to determine the content of berberine and phellodendrine in
Phellodendron Bark.
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Fig. 1 HPLC of control substance and testing substance of

Phellodendron Bark

2.2 HEAIRERELTANEIE SR U AR Sk
K5 g WA SERE S AR R, 39 50 B, % A3 Bk
B G, U NS R BTN R, R &
A PR 8 em " SR AR B 12 000 ~4 000 cm '
P OB 32 W, MR (25 £0.5) C, M B E
25% ~35% ARUYRE LT R AE 3 W, SRR,
100 173 B FIRE 5 (9 35 21 40 3% 8 i VLR 2.,

12 0

8 000 6 000 4 000
v/cm’!

B2 100 R EMEEREITLIMEE M
Fig.2 Near infrared spectra of 100 batches of Phellodendron Bark
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Table 1 Content distribution of calibration and validation set %
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Table 2 Influence of different regression methods on R? ,RMSEC ,RMSEP and PI
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4k 2Ry
/N BE B, ELiEL /N BE B, E sl /N BE B, E sl /N BE B, 5
Constant 0.994 10 0.988 98 0.118 0 0.021 7 0.201 0 0.042 4 87.7 83.5
MSC + 1D 0.998 92 0.972 40 0.050 5 0.034 2 0.122 0 0.040 3 92.5 84.3
SNV +2D 0. 998 43 0.999 47 0. 060 7 0.047 8 0.1870 0.062 2 88.6 75.8
SNV +2D + ND 0.997 57 0. 995 37 0.075 7 0.014 1 0.162 0 0.036 4 90. 1 85.8
MSC +2D + SG 0.997 11 0.989 23 0.082 6 0.0215 0.072 7 0.016 6 95.6 93.5
SNV +2D +SG 0.997 13 0.991 31 0.082 3 0.019 3 0.071 7 0.0225 95.6 91.2
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Table 3 Modeling parameters and evaluation index of Berberine and Phellodendrine
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Table 4 Comparison ofberberinebetween NIR predicted values and

reference values %
No. =% NIR T Ul {E X 22 T2 iR
1 4.68 4.69 0.01
2 4.79 4.96 0.17
3 4.34 4.35 0.01
4 5.55 5.65 0.10
5 5.08 5.16 0.08
6 5.42 5.44 0.02
7 5.59 5.63 0.04
8 5.89 5.85 0.04
9 5.05 5.21 0.16
10 4.58 4.67 0.09
100.51
11 4.59 4.66 0.07
12 4.49 4.59 0.10
13 4.47 4.39 0.08
14 4.64 4.67 0.03
15 3.98 3.95 0.03
16 4.36 4.34 0.02
17 4.32 4.26 0.06
18 4.08 4.02 0.06
19 3.99 3.97 0.02
20 4.30 4.27 0.03
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Table 5 Comparisonof phellodendrinebetween NIR predicted
values and reference values %
No.  Z%{H NIR T il {8 AR 2E PR
1 0.79 0.77 0.02
2 0.80 0.79 0.01
3 0.66 0.65 0.01
4 0.72 0.71 0.01
5 0.73 0.70 0.03
6 0.56 0.56 0.00
7 0.59 0.59 0.00
8 0.60 0.62 0.02
9 0.69 0.70 0.01
10 0.65 0.64 0.01
100. 62
11 0.54 0.55 0.01
12 0.53 0.51 0.02
13 0.47 0.48 0.01
14 0.51 0.53 0.02
15 0.56 0.56 0.00
16 0.57 0.58 0.01
17 0.42 0.46 0.04
18 0.55 0.53 0.02
19 0.47 0.50 0.03
20 0.55 0.56 0.01
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