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Grandis Exocarpium from Different Origins
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Abstract: Objective To establish UPLC fingerprints of Citri Grandis Exocarpium from different origins, and then
analyze the samples by combination of chemical pattern recognition and content determination. The aim of our study
was to find the difference of Citri Grandis Exocarpium from different origins. Methods The UPLC fingerprints of
20 bathes of samples were established to confirm the common peaks and peak area. Similarity analysis was then
performed using “Similarity Evaluation System of Chromatographic Fingerprints of Traditional Chinese Medicine”
(2012A Edition). Based on the common peak area data, cluster analysis was done by using SPSS 19.0, principal
component analysis (PCA) and orthogonal partial least squares discriminant analysis (OPLS—DA) were carried out by
using SIMCA 13.0. The content of the identified components was also determined. Results 18 common peaks were
identified by UPLC fingerprint. We identified peak 5, 6, 8, 12, 15 as 7-hydroxycoumarin, naringin, rhoifolin,
bergamot lactone, isoimperatorin, respectively. Similarity evaluation result displayed that the similarity of S2, S3,

S6 and S8 was in the range of 0.851 to 0.891, the similarity of other 16 batches of samples was greater than 0.900.
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Cluster analysis can be used to roughly distinguish Citri grandis “Tomentosa” and Citrus grandis, but a small
amount of them was inconsistent. The results of PCA and OPLLS-DA showed that there was obvious distinctive trend
between Citri grandis “Tomentosa” and Citrus grandis. Furthermore, we selected 3 marking substance, which
may be the cause of difference between two kinds of Citri Grandis Exocarpium. Content analysis indicated that
naringin content of Citri Grandis Exocarpium in the near—mature group was higher than that in the young—fruit group
and the immature group(P<0.05). The content of bergamot lactone in the immature group was higher than that in in
the near—mature group (P<<0.05). And there was no significant difference for content of rhoifolin and isoimperatorin
among other groups. Conclusion We could evaluate quality of Citri Grandis Exocarpium comprehensively by means
of UPLC fingerprints, chemical pattern recognition and content determination. The selected marking substance would

provide reference for the research of effective substances.
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Citri Grandis Exocarpium;
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cluster analysis; principal component analysis;

orthogonal partial least squares discriminant analysis; determination of content
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Table 1 Detailed informations of Citri Grandis Exocarpium
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SUL MJHL R &AM S1t MJHIL 2 T AREM
S2 MJH2 A TUARARMN|| S12 MJHI2 R AR
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S5 MJHS 4R JUHRMM| S15 0 GIHL EAE JAREM
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S7 MJH7 4R RN S17 0 GIH3 IR JAME
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Figure 1 UPLC fingerprint of Citri Grandis Exocarpium
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®2 20 MUBAERBOEITNER
Table 2 Similarity of 20 batches of Citri Grandis Exocarpium

Girs  AMUEE || 405 AMUBE || GnS AR || i AU
SI 0978 || S6 0860 | SII 0985 | S16  0.980
S2 0891 | S7 0951 | SI2 0982 | S17  0.945
S3 0851 [ S8  0.887 | S13 0965 | SI18 0952
S4 0907 | SO 0950 | S14 0941 | S19 0982
S5 0927 | S1I0 0962 | SI5 0992 | S20  0.982
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Figure 2 Hierarchical clustering analysis for 20 batches of Citri

Grandis Exocarpium
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Figure 3 Two— dimensional scatter plot of principal component

analysis for 20 batches of Citri Grandis Exocarpium
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Figure 4  Scatter plot of orthogonal partial least squares

discriminant analysis for 20 batches of Citri Grandis Exocarpium
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Figure 5 Variable importance in projection (VIP) histogram for

20 batches of Citri Grandis Exocarpium
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Bl L 3,

x3 AMUERSLEREATREEE

Table 3 Linear regression equation and linear range for 4 chemical

composition

(=i RT3y r LAV (pug-mL)
g Y=41.676X-3 067.1 ~ 0.999 9 46.58~1863.33
LUREiREs Y=128.35X-3 394.5  0.999 6 22.78~911.40
BEFAAEE V=1 324.8X-511.97  0.999 5 0.39~19.68
SEERRTIHZ V=1 346.3X-20 887  0.999 8 1.72~86.12
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x4 20 UBAH 4 FHUZRTEE(n=2)
Table 4 Content of 4 chemical composition for 20 batches of Citri

Grandis Exocarpium (n=2)

o) *Hﬂﬂiﬁ ﬁ?ﬁ"ﬂ‘fﬁ %?WV;@E Eﬁkﬁﬁﬁﬁ?
/(mg-g™) /(mg-g") /(pgeg™) /(mg-g™)
S1 74.03 5.07 47.35 0.50
S2 65.25 10.33 160.00 1.47
S3 58.48 12.00 134.46 1.43
S4 56.45 3.72 91.10 0.40
S5 62.50 10.32 101.60 1.10
S6 48.54 3.95 385.81 0.41
S7 123.26 18.72 91.32 1.49
S8 51.57 5.52 132.11 0.95
S9 60.29 6.62 98.54 0.93
S10 75.75 9.96 155.33 0.91
S11 128.89 0.40 40.00 0.55
S12 81.21 3.61 304.45 0.54
S13 78.01 7.51 61.28 1.20
S14 62.62 2.52 277.51 0.43
S15 158.55 7.52 144.95 0.77
S16 176.11 4.33 49.97 1.10
S17 361.67 3.13 11.27 0.41
S18 318.99 1.22 10.11 0.46
S19 190.59 5.01 9.96 0.42
S20 103.78 1.65 9.93 0.42
0 e
R Otkaan)
_ 2x107
!
ﬁ 1x107
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B Lugeiincs IR SERRHTHI %
(= Wix

TE: W — B AR TR R AATE BT 5, P<0.05

B6 AEBAEUFBIFI4MUERNSEREREER
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Figure 6 Significant—difference—histogram of content of 4 chemical

compositions for Citri Grandis Exocarpium with different maturity
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