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Differences of Nauclea officinalis in different parts based on quantitative analysis
of components and fingerprint by chemical pattern recognition
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Peng-yue, DU Shou-ying
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Abstract: Objective To establish UPLC fingerprint of different parts of Nauclea officinalis, and evaluate the quality of
different parts of N. officinalis by combining composition quantification and chemical pattern recognition. Methods Waters
Acquity BEH Cis column (100 mm > 2.1 mm, 1.7 pm) was used. Gradient elution was carried out with acetonitrile (A)-0.1%
phosphoric acid aqueous solution (B) as mobile phase. Detection wavelength: 240 nm; Flow rate: 0.3 mL/min; The contents of
strictosamide in different parts of N. officinalis were determined at 30 °C. Cluster analysis of chromatographic data was performed
with SPSS 20.0 by chemical pattern recognition method and principal component analysis was performed with SIMCA 14.1
software for nine parts of N. officinalis. Results The accumulation of strictosamide in the underground part of the plant (root
bark, peeled root) was higher than that in the aboveground part, in the underground part, the content of the root bark part was
higher than that of the peeled root, but the content of the peeled root was slightly higher in individual batches, in the abo veground
part, the leaf part was the highest, followed by the stem part and the last was branch part, the trend of stem part from high to low
was about peeled stem, stem and stem bark, but the content of individual batches of stems was higher than that of peeled stems,
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and the trend of branch part from high to low was branch bark, peeled branch and branchlet. Nine common peaks were identified,
three of which were identified as sweroside, chlorogenic acid and loganic acid. When the squared Euclidean distance was 10, nine
parts can be well separated, three batches of leaves clustered into one class, three batches of root bark, three batches of stem bark
and three batches of branchlets bark clustered into one class, three batches of stem, three batches of branchletslets, three batches
of peeled root, three batches of peeled stem and three batches of peeled branchlets clustered into one class. After all
chromatographic peaks were classified, the root bark could be distinguished from the stem bark and the branchlets bark, and the
characteristic peaks were also distinguished from the stem bark and the branchlets bark. Among the peeled parts, peeled root
could be distinguished from peeled branchlets and peeled stem. The characteristic peaks of peeled root could also be distinguished
from peeled branchlets and peeled stem, at the same time, peeled branchlets could also be distinguished from peeled stem by the
characteristic peaks of chromatogram. In the parts with skin, branchletslets with skin can be distinguished from stems with skin.
There are differences in the parts of bark (root bark, branchlets bark, stem bark), parts with with skin
(branchletslets with skin, stem with skin), peeled parts (peeled stem, peeled branchlets, peeled root) and leaves, which can provide
basis for further development and utilization of gallbladder.
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acid; loganic acid; orthogonal partial least squares discriminant analysis
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Table 2 Results of content determination of strictosamide
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Fig. 4 Variance contribution rate of principal component
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Fig. 8 UPLC feature maps of three batches of bark parts of
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Table 4 Principal component eigenvalue and variance
contribution rate of bark parts based on common peak
classification data
RS R%  R%(cum) HFEE Q*  Q¥cum)
1 0.446 0.446 4.020 0.003 0.003
2 0.204 0.651 1.840 0.025 0.027
3 0.126 0.777 1.140 -0.078 -0.049
4 0.113 0.890 1.020 0.270 0.235
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Fig. 9 Score analysis diagram of principal component of

bark parts based on common peak classification data
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Table 5 Principal component eigenvalue and variance
contribution rate of bark parts based on chromatographic
peak classification data

FA  RX  R%x(cum) JFAEMH Q2 Q?(cum)
1 0.400 0.400 3.600 0.194 0.194
2 0.177 0.577 1590 -0.042 0.160
3 0.125 0.702 1.120 -0.207 0.076
4 0.095 0.797 0.850 -0.220 —0.017

R iR — ki (PCA-XO

o

HEE
R
R

t[2]
|
F L]

15 -10 -5 0
t[1]

E 10 ETEiEESLBBOEBLERI B IRE
Fig. 10 Score analysis diagram of principal component of

bark parts based on chromatographic peak classification
data
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Fig. 11 Fingerprint of bark parts of N. officinalis
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Fig. 12 UPLC feature maps of three batches of peeled parts
of N. officinalis
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Table 6
contribution rate of peeling parts based on common peak

Principal component eigenvalue and variance

classification data
FEH4  R%  Rx%(cum) KR Q*  Q%cum)
1 0.390 0.390 3.510 0.101 0.101
2 0.225 0.615 2.020 0.018 0.118
3 0.137 0.752 1.240
4

-0.027 0.094
0.091 0.843 0.820 -0.325 0.003
W5 ERE
6l i W ET
B
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Fig. 13 Score analysis diagram of principal component of
peeling parts based on common peak classification data



PE P 2023458 H54% 108  Chinese Traditional and Herbal Drugs 2023 May Vol. 54 No. 10 3289 «
RT7T ETEEESEBENERBUERIIHEERSE
Tk E a b c g e f g
Table 7 Principal component eigenvalue and variance
contribution rate of peeling parts based on chromatographic
peak classification data
EMS R Rix(cum) HHEE Q° Q%cum) J |
1 0.393 0.393 3.540 0.103  0.103 ' \| » ) Mm#v]‘w',__“ |
2 0.222 0.615 2.000 0.044  0.142 JI_M S ARSI AU N -iii;
3 0.142 0.757 1.280 —0.026 0.120 e
0 2 4 6 8 10 12 14 16 18
4 0.084 0.841 0.760 -0.100 0.032 /min
%R EAL 2 (PCA-X) e
e B4 e 15 REARZEK R ERAL4HFAEEE
6] | EE s Fig. 15 Fingerprint of peeled parts of N. officinalis
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Fig. 14 Score analysis diagram of principal component of
peeling parts based on chromatographic peak classification data
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Fig. 16 UPLC feature maps of three batches of parts with
skin of N. officinalis
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Table 8 Principal component eigenvalue and variance
contribution rate of parts with skin

T R FAEE  Q?

Q?(cum)
1 0513 0513  3.080 0226 0.226
2 0227 0740 1360 0018  0.239
3 0125 0865 0750 -0.450 0.163

R2x(cum)
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Fig. 17 Score analysis diagram of principal component of

parts with skin
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