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Figure 1 Flowchart of substance characterization of Guangchenpi based on widely targeted metabolomics analyses

1291



JEIRE T 85 22 20 2 B AT~ A AT AR A X o B AUt 52 PR 52

56 P 1 R T 9 E B A R A o
Ja, X AR (A 1A o VA AT AR 2 A I, DA
TREAL R HER 1.

124 FEEWMEURSNERE

K 25 RGBT ITVEN TR R AR
BEATHE TN, SRRz AP i 28, ETCMSP
Bt 2 o S BRI TR R A, S EkE
N I RA R FE (oral bioavailability, OB)=>8%, 254
FHBLEE (drug-like properties, DL)>0.1; F-7E TCMSPEE
JEE 3R AT Z AR R () A A s RAH DG 15 2.

1.2.5 #AEm % EEAN

FH T8 B B A= A B0 it 1) 5 LA T VRS
FE G BEAT SR I 78 70 WEEE BOf AR, N2 mLE O
JHE—-80°CIRTF, T /5 8: IDNAHIZ.

(1) #EADNAJHIE. ¥ E.ZN.A.® soil DNA kit
(Omega Bio-tek, 3&[E )1t B 31T i A= R v o B: 1A
ZHDNAFE, A T 1 %550 a0 Bl Fi ke I it Fr) 22 [
HDNAJF &, {#HANanoDrop 2000 (Thermo Fisher
Scientific)ll i DNAK FE A4 .

(2) PCRY™IGAIM PR . DA IR S B
DNA NN, ffH#HFBarcode/ 751 E/ TiF519)
338F/806RA AP 1116S rRNAKEF V3I~VAR]AZ X i
ITPCRY 4, [HIYZPCR/™#), ff INEXTFLEX Rapid
DNA-Seq Kith 24k J5 IIPCR= WA T 8 .

(3) mEEMF.  FHIlumina & I Miseq
PE300/NovaSeq PE250°F & XA & dh AT = iE =7,
P TAEZRAE Ll & AW R 2 RHCH R A w ()
FEHK.

12,6 HKEGHI 44T

T AU B 48 Excel 2021 (Microsoft, USA)#E
1Tlog 64, DAME SR IEZSE. {1 F 74k 1. . MetaboAna-
lyst (https://www.metaboanalyst.ca/)® " #E4T 3 43 20 #r
(principal component analysis, PCA). 1F A ffifix /> — €
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Figure 2 Morphological and flavour changes of Guangchenpi before and after aging. A: From left to right: morphological observation of ripe peel of
‘Chachiensis’ (PCRC) and Guangchenpi aged for 3 years (GCP3), 5 years (GCPS5), and 8 years (GCP8); B: the content of soluble sugars and organic
acids in Guangchenpi before and after aging. Different letters indicate significant differences by Student’s #-test (P<0.01)
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Figure 3 Characterization of phenylpropanoid metabolites in ‘Chachiensis’ and Guangchenpi. A: Circular plots of the number and class ratio of
widely targeted metabolites of ‘Chachiensis’ and Guangchenpi; B: heat map of the relative content of widely targeted metabolites of ‘Chachiensis’ and
Guangchenpi (Metabolite classes represented by the color swatches on the left correspond to the color markings in Figure 3A); C: correlation analysis
of widely targeted metabolites of ‘Chachiensis’ and Guangchenpi. C1-C3 and C5 represent positive correlation metabolic network, C4 represents

negative correlation metabolic network
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Figure 4 Metabolic analysis of “Chachiensis” and Guangchenpi based on widely targeted metabolomics analyses. A: PCA scoring plot based on
widely targeted metabolomics analyses; B: K-mean clustering analysis based on differential metabolites
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Figure 7 The chemical structural changes of flavonoids under the drying or aging effects of Guangchenpi. Schematic of the changes of modifying
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Table 1 28 key medicinal active ingredients changed during the drying and aging of Guangchenpi

'S R A5 UL 1R 2 AR AL e
1 FH BT - - 8.61 0.60 GCP>>PCRC
2 Citromitin 10 62 86.90 0.51
3 R 23 120 49.55 0.48
4 HEHER 2 34 20.43 0.36
5 16 2% 10 59 47.74 0.27
6 TR R R G 16 70 62.26 0.10
7 Tl 2 1 8 8.15 0.75 GCP8>>GCP5>>GCP3
8 SRREER 18 91 49.07 0.33
9 EEEN 11 56 30.35 0.30
10 HEHAE 10 51 31.14 0.27
11 Visamminol 18 116 50.01 0.23
12 M e 2= - - 4221 0.13
13 Wit -7-0-0-L- R 215 3 41 15.50 0.76 G cpgffééﬁgffé P
14 WieE sty - - 47.62 0.65
15 T A T 29 118 21.38 0.43
16 LR 4 49 38.23 0.31
17 Prangenin 3 45 24.90 0.30
18 Pabulenol 5 47 42.85 0.26
19 WRTTH 2 8 57 34.55 0.22
20 Tl # 37 92 59.29 021
21 3',4,7- = FR 5T - - 17.43 021
22 FRAEPI TR 7- PR TR 18 109 26.03 0.17
23 B 5 R K B4 9 81 43.61 0.17
24 (S)-Auraptenol [ 53 57 4 {4 15 86 74.95 0.15
25 MR F 2 27 91 38.75 0.13
26 AR R (AT 1 1 2422 0.12
27 TEARE I [F] 5 e R s 1 5 2921 0.12
28 7-2 EEORAEM R 6 47 41.19 0.11

a) J: PCRCERAHAMHEER 7, GCP3, GCPS, GCP8/r MK /RBRI34E . SEEFSERI BRI ; GCP>>PCRCE /RMRALT i 5 W3 LI
J§53, GCP8>>GCP5>>GCP3% /1 B 5 W A i [ YO R A T 42 3% IR i 43 (log,FCI>1, VIP>1, P<0.01).
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Citri Reticulatae Pericarpium is made from the dried peel of Citrus reticulata Blanco and its cultivated varieties, of which the one
made from Citrus reticulata ‘Chachiensis’ is Guangchenpi, a widely known traditional Chinese medicine. This study explores the
effects of drying and aging on the metabolic quality of Guangchenpi and identifies potential medicinal active substances in
Guangchenpi through gas chromatography-mass spectrometry and liquid chromatography-mass spectrometry/mass spectrometry
combined with network pharmacology analysis. Six types of primary metabolites and 518 types of phenylpropanoid metabolites were
identified in peels of Citrus reticulata ‘Chachiensis’ and Guangchenpi samples, among which 28 were key active ingredients in
traditional Chinese medicine (such as quercetin-7-O-rutinoside and 3',4,7-trihydroxyflavone), and 34 phenylpropane metabolites(such
as esculin and imperatorin) are major pharmacologically active ingredients. After drying, the contents of 169 substances were
significantly up-regulated. During the aging process, the variety of metabolites increased, and the content of metabolites such as
flavonoid-C-glucoside and 3',4,7-trihydroxyflavone significantly increased with the prolonged aging time. Chemical modifications of
bioactive components also accompanied the drying and aging process. After drying, glucoside degradation and rhamnoside synthesis
of various flavonoids in Guangchenpi occurred, whereas the aging process was dominated by oxymethylation. This study helps
understand the aging mechanism of Guangchenpi and the phenomenon of ‘Extra aging makes for better Chenpi’. It also provides
theoretical support for the efficient development and utilization of Guangchenpi.

Citrus reticulata ‘Chachiensis’, Guangchenpi, metabolite, drying, aging effect, metabolic quality
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