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Analysis of flavonoids in Chuan Citrus Reticulata
Pericarpium and its adulterant using UHPLC-ESI-MS/MS
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Abstract ; In order to distinguish Chuan Citrus Reticulata Pericarpium ( CCRP) from its adulterant, the flavonoids in CCRP
and its adulterant were determined by UHPLC-MS/MS. The data of primary and secondary spectra detected by UHPLC-MS/
MS were qualitatively analyzed based on the public metabolomics database, and the compounds were analyzed by principal
component analysis (PCA) ,partial least squares-discriminant analysis ( OPLS-DA) and cluster analysis. Finally, a total of
228 flavonoids compounds including 132 flavones,36 flavonols,20 flavanones,21 anthocyanins,7 isoflavones,and 12 polyphe-
nols were identified by database searching, of which 15 specific compounds were identified in CCRP and 16 specific com-
pounds were identified in adulterant. The CCRP and its adulterant could be accurately distinguished by PCA, OPLS-DA and
clustering analysis. The experimental results show that the method of metabolomics analysis based on UHPLC-ESI-MS/MS
technique can effectively distinguish CCRP from its adulterant, which can be used as an effective method to differentiate
CCRP and the adulterant, and the results also provide reference for the authenticity identification and quality evaluation of
other traditional Chinese medicine (TCM).
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Table 1  Sample information

B KR SR HbL SRAETA]
Sample No. Source Collecting location Collecting time
DHPI1 C. reticulata * Dahongpao’ 11 B3 LR Qingshan village, Yingshan County 2018.12.7
DHP1 C. reticulata * Dahongpao’ F I E MR Gaotan village, Yingshan County 2018.12.7
DHPI C. reticulata * Dahongpao’ F I Ak Shiya village, Yingshan County 2018.12.7
BZH1 C. reticulata * Buzhihuo’ 11 E3F IR Qingshan village, Yingshan County 2018.12.7
BZH2 C. reticulata * Buzhihuo’ B B @Rk Gaotan village, Yingshan County 2018.12.7
BZH3 C. reticulata * Buzhihuo’ F1 B AT Shiya village, Yingshan County 2018.12.7
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Fig.2 TIC overlapping map detected by QC sample mass spectrometry
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Table 3 Unique flavonoids in CCRP
i : Vi B Ew
; ; t
No. Q1 (Da) Q3 (Da)  (min) MW Mode Compound
1 519.0 271.0 4.23 518.00 [M+H] " Apigenin O-malonylhexoside
2 435.1 273.0 4.22 434.12 [M+H]* Naringenin 7-0-glucoside ( Prunin)
3 367.1 149.0 7.38 368.13 [M-H]" Curcumin
4 273.0 229.0 3.40 274.08 [M-H]" Afzelechin (3,5,7,4'-tetrahydroxyflavan )
5 433.0 287.0 4.49 432.11 [M+H]"* Kaempferol 3-O-rhamnoside ( Kaempferin)
6 331.0 151.0 5.15 332.05 [M-H]" Laricitrin
7 479.2 317.0 4.55 478.15 [M+H]* Persicoside
8 437.1 275.0 4.37 436. 14 [M+H]* Phloridzin
9 757.1 433.4 3.10 756.10 [M+H]* 6-C-Hexosyl-apigenin O-hexosyl-O-hexoside
10 639.1 331.4 4.07 638.10 [M+H]™ Tricin 5-O-rutinoside
11 625.4 301.0 2.00 625.40 Protonated Peonidin 3 ,5-diglucoside chloride
12 771.2 177.1 4.25 770.21 [M+H]™ C-pentosyl-chrysoeriol 7-O-feruloylhexoside
13 565.2 271.1 4.06 564.15 [M+H]* Apiin
14 697. 1 535.1 3.03 697.10 Protonated Malvidin 3-acetyl-5-diglucoside
15 497.1 331.3 5.75 496. 10 [M+H]™ Tricin 4'-0-syringyl alcohol
x4 ROURPHAENERELEY
Table 4  Unique flavonoids in adulterant
9> ) Pi s [ R 5N wEY
e t
No. Q1 (Da) 03 (Da) w (min) MW Mode Compound
1 417.2 297.1 4.00 416.20 [M+H]* Chrysin C-hexoside
2 637.1 303.4 3.27 637.10 Protonated Delphinidin O-malonyl-malonylhexoside
3 491.1 287.1 5.09 492.10 [M-H]" Acetyl-eriodictyol O-hexoside
4 445.0 283.0 3.54 446.12 [M-H]" Glycitin
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2:5% 4 ( Continued Tab. 4)
B qiow e min PEEE PR .

5 431.0 269.0 4.01 432.11 [M-H]" Genistein 7-0-glucoside ( Genistin)

6 433.1 271.0 2.83 433.10 Protonated  Pelargonidin 3-0-beta-D-glucoside ( Callistephin chloride )

7 429.1 267.0 4.59 430.13 [M-H]~ Formononetin 7-0-glucoside ( Ononin)

8 465.1 300.7 4.00 464.10 [M-H]" Gossypitrin

9 301.1 258.0 6.28 300. 06 [M+H]" Hydroxygenkwanin

10 433.1 271.1 4.21 432.10 [M+H]* Apigenin 7-0-glucoside ( Cosmosiin)

11 659.2 331.1 4.50 658.20 [M+H]™ Tricin 4'-0-(syringyl alcohol) ether 5-O-hexoside

12 435.1 303.0 3.98 434.08 [M+H]" Quercetin 3-alpha-L-arabinofuranoside ( Avicularin)

13 285.0 257.0 5.08 286.05 [M-H]" Orobol (5,7,3",4"-tetrahydroxyisoflavone )

14 595.0 270.9 2.38 595.00 Protonated Pelargonin

15 625.1 445.2 2.47 626.10 [M-H]" Hesperetin C-hexoside O-hexoside

16 725.2 331.1 4.50 724.20 [M+H]* Tricin O-rhamnosyl-O-malonylhexoside
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Fig. 4 Metabolite clustering heatmap of CCRP and its adulterant
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