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ABSTRACT: Polymethoxyflavonoids (PMFs) in Citrus fruits are a class of natural compounds with unique chemical
structures and significant biological activities. This paper systematically reviewed the chemical diversity, tissue
distribution and germplasm variations of citrus PMFs, as well as their biological activities in antioxidant,
antiproliferative/antitumor activities, antibacterial, immunomodulatory and antiviral effects, and summarizes
preliminary structure-activity relationships. Building on this, it analyzed core issues in current research, such as
insufficient target identification, unclear in vivo metabolic processes, and low bioavailability, and provided prospects
for future research directions, including the application of multi-omics technologies, target elucidation and novel
delivery systems, aiming to provide references for the in-depth development and functional product creation of citrus
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Fig.1 Core structural framework of polymethoxyflavone, polymethoxyflavanone and polymethoxychalcone
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Table 1 Chemical structure of Citrus PMFs identified in the last decade (2015—2025)
5 P AL E SRR
3 5 6 7 8 2 3 4 5
1 3 4- I, T R S R OCH; OH OH OCH; [9]
2 3-FRHE-5,7,8-— H A B H T OH OCH; OCH; OCH; [9]
3 5-$5E-7,3° 4 - = W AR S B R OH OCH; OCH; OCH; [9]
4 8-F2 35,7 4°- = H & HE OCH; OCH; OH OCH; [10]
5 4’ JHE-5,6,7-= F A JE OCH; OCH; OCH; OH [10]
6 5,7,3,4’- 0 H 45 L S OCH; OCH; OCH; OCH; [9]
7 5-$23E-3,6,7,8- 0 B AR L BT OCH; OH OCH; OCH; OCH; [9]
8 5-$23-3,6,74-DUR AL OCH; OH  OCH; OCH; OCH; [10]
9 5-536-3,7,3° 4 - U ESLEE  OCH;  OH OCH; OCH; OCH; [11]
10 5-$43-6,7,3°,4- DY H A5 Sk TR OH OCH; OCH; OCH; OCH; [12]
11 5-$456-7,8,3°,4°- Y 1 AR L 5 OH OCH; OCH; OCH; OCH; [9]
12 6-¥23-5.7,8,4>- 0 F 48 B #5 OCH; OH OCH; OCH; OCH; [9]
13 7-¥23-5,6,8,4>- U F 4a B # il OCH; OCH; OH OCH; OCH; [9]
14 58-FH-373 4-UHALHEN OCH; OH OCH; OH OCH; OCH; [11]
15 5,6,7,3° 4 - 1. F S L BT OCH; OCH; OCH; OCH; OCH; [9]
16 57,23 4 1o AR S OCH; OCH; OCH; OCH; OCH; [9]
17 5-¥3-6,7,3° 4,5 -1 F A LB OH OCH; OCH; OCH; OCH; OCH; [9]
18 7-$455-5,6,8,3° 4" i F A RL Bl OCH; OCH; OH OCH; OCH; OCH; [9]
19 4 F2-5,6,7,8,3- T H AR FL T OCH; OCH; OCH; OCH; OCH; OH [9]
20 3,5,7,8,2°,5 -7 H RSBl OCH; OCH; OCH; OCH; OCH; OCH; [11]
21 5,6,7,3°4°,5° 7~ F AR L HE OCH; OCH; OCH; OCH; OCH; OCH; [9]
22 5,7.8,3°4°,5 75 H S STl OCH; OCH; OCH; OCH; OCH; OCH; [9]
23 354567834 NHAIMLER  OH  OCH; OCH; OCH; OCH; OCH; OCH; [12]
24 5-5235-6,7,8,3°4°, 5N H A SR OH OCH; OCH; OCH; OCH; OCH; OCH; [9]
25 8-F83L-5,6,7,3°,4°,5 -7 H A L OCH; OCH; OCH; OH OCH; OCH; OCH; [9]
26 3,5,6,7,8,3" 4’ H S SLE il OCH; OCH; OCH; OCH; OCH; OCH; OCH; [11]
*2 HREREYENSHEEERIMZRERE /R
Table 2 Identified polymethoxyflavanone and polymethoxychalcone in the Citrus genus
PMFs 251 b EAs EZ BT
1 5,6,7,4” Y F A2 L B b T [13]
2 5-¥35-3,6,7,4-PU B AR LB b i [14]
3 5,6,7,8,4°- 1 A L i il [8]
4 5,6,7,3" 4~ {4 3 ¥ ot [15]
EANE-8 3yl 5 5,7,8,3,4° - H AR JL i il [16]
6 6,7,8,3,4 - 1L A S e il [8]
7 5-¥43£-6,7,8,3°,4°- . F A L B e Il [7]
3 5,6,7,8,3,4° -/ H1 48 ¥ Aoe i [17]
9 6-F23£-5,7,8,3°,4°- T H AR FE e [12]
10 2-F2HE-3,4,4°,5°,6°- T W AR KL A R [18]
2 H S AT IR il 11 223,434,567 H AR B Ay SRR [71
12 20 HE-3.4,5,37.4°,6°-75 W AR LAY SR [19]
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Table 3 Types and content of PMFs compounds in different Citrus germplasms

HE R AR B 5 F % PMFs F 2R (AFEHEARRT) RV (ng/g, TED RHIE/ A i
NOB. TAN, 5-DNOB. SIN. ISIN. 5,7,8,4°-J4
£ A DU A L TR NOB: 1240~1760 e 2 Ak
wit O e Do WAL e
-3,5,6,37,4°- AL M | 7-£7%-3,5,6,8,3°,4°- 5-DNOB: 100~240 PMFs
N H AL | 3,5,6,7,8,3°,4-HPMF
SIN., NOB. TAN. 3.,5,6,7,3,4’-7~ F S8 L 8 il |
- 3,5,7,8,3 4 N HUASLHH 5,674 D0 AL B N Lo KA 5,742
AL = s 4» Y7 s 4» - IV = B
@IE]\ 3,5,6,7,8,3 a4 'HPMF\ 5'%{%'3,7,873 ,4 'ﬂq] 3,5,6,7,8,3’,4’—HPMF2 30~60 ﬂ%ﬁgﬂ
S LT
> NOB: 130~430 AN 5,737,470 H A
R e S NOB. TAN TAN: 60~220 i
MRk PPN B A XS AR A — {UR s A

T — R B . FHAS B (sinensetin, SIN), S7#&H 4% ¥ (isosinensetin, ISIN),
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Fig.2 Schematic diagram of the mechanism by which PMFs regulate the microbiota
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Fig.3 Schematic diagram of the mechanism by which PMFs inhibit tumor growth
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Fig.4 Diagram of the mechanism by which PMFs inhibit the novel coronavirus
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