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Research Progress on the Bioactivity, Mechanisms,
and Applications of Theaflavins
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(1.College of Food Science and Engineering, Tianjin University of Science and Technology, Tianjin 300457, China;
2.Research Centre of Modern Analytical Technology, Tianjin University of Science and Technology,
Tianjin 300457, China)

Abstract: Theaflavins (TFs) is natural water-soluble tea pigments formed during the processing of fermented tea, possess
multiple hydroxyl or phenolic hydroxyl groups within their benzodrol phenol ketone structure, which is one of the
determinants of the quality of fermented tea. In recent years, TFs have garnered widespread attention due to their diverse
biological activities, including anti-inflammatory, hypoglycemic, prevention of cardiovascular, antiviral, antitumor,
antibacterial, protective of mental health, and organ protection effects. As research on TFs continues to deepen, their
mechanisms of biological activity and clinical application prospects have been gradually clarified, and they are expected
to play a greater role in various fields. This paper reviews the biological activities and mechanisms of action of TFs, as well
as their application status and research directions in fields such as biomedicine, food health, beauty and daily necessities,
and agriculture and animal husbandry, aiming to provide an outlook for the future development and application prospects
of TFs.
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BT RS PR R AR R T ST
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HATZSEZE N I R B2 . iR e s 32l
H AR MR A 2 Tlk . SR, Zs e 2k
B BAT A AR AT &8 TRIME . S BS 2lifb AN G . BRI
Z M ARSECRAIG . A7 A i AN L v T =
S5 ] R, A 45 B 2R AR I BLAR N PR AR Rl
RS RGHUE Y SR T RIS R
B A BT PR R E FIAL, Bah T 5 2 2 Ay R A ERIR AN
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ZH R AR MR B A AR gh S, M AT 237~
240 °C, ZiE T oK, WlE, 20, IR, 1B T B 2R
2T, M T Ul AN T = P B AR, KSR
M pH Z4°K 5.7, ZRFRMWEILHIT S LA EAHIET,
HARSRPUEAIRRE DT, (BRRE S22, 532 5
2R R T A A KA nl 2D A AR BRSO RE
PRI RE N A B R AEYPE I 280, 380 F1 460 nm 4b3Y
A kg, Forp e 280 nm AN S g A5
WY E TR R LS EE R AT AW 2 W A AR
(Polyphenol oxidase, PPO) FIEALAE T T &AL 4n &1
JEA 2R 5 RS 14 i — 2L S 0 SR

HHAT, 245 h RIS R 53 A 28 Fi(5R 1),
Forp & i e 2 19 2 25 ¥ 3R (Theaflavin, TF1) | A58
2K -3-P% & THRHS (Theaflavin-3-gallate, TF2a) . 52
2 -3'-I & T LR (Theaflavin-3'- gallate, TF2b) FlI 4%
T 2R W B F MR M ( Theaflavin-3,3'-digallate,
TF3)U, BARMZEFaNE 1 iR,

R ARERATR SR Fhe

Table I Theaflavins and their precursors!'®"”

A5 P eI PN e AEXT 53 B (g/mol )
1 ECG+EC %53 % Theaflavin(TF) 564.5
2 EGCG+EC ZRIEE -3 - E T AR Theaflavin-3'-gallate 704.6
3 ECG+EGC ZHE-3- I B TN Theaflavin-3'-gallate 704.6
4 GC+ECG AR -3 B TIARE Isotheaflavin-3'-gallate 716.6
5 EGC+C Hi 2k ¥ F Neotheaflavin 564.5
6 EGCG+C AT E-3-I% B FHRMR Neotheaflavin-3-gallate 716.6
7 GC+EC FA<H# Isotheaflavin 564.5
8 EGCG+ECG FREHE-3-3- B A TR Theaflavin-3,3'-gallate 716.6
9 EC+GA FHLHETR Epitheaflavic acid 4284
10 ECG+Pyrogallol FAHIR-3-1% B TR Epitheaflavic acid-3-gallate 580.4
11 C+Pyrogallol ZKIEHR theaflavic acid 428.4
12 EGC+Pyrogallol FALHE A Epitheaflagallin 552.5
13 EGCG+Catechol FIRHRE R -3- I B TR Epitheaflagallin-3-gallate 458.4
14 GC+Catechol ZR RS R theaflagallin 552.4
15 EGC+ECG ENIES 704.6
16 EGCG+EC ENIES 704.6
17 ECG+C ABELERTES A Theaflavate A 852.7
18 ECG+EC X he ARG B Theaflavate B 852.7
19 EGCG+C IR GEMRTE B Neotheaflavate B 716.6

20 Theaflavin-3-gallate+EC RCEY L P45 # % A Theadibenzotropolone A 973.0
21 Theaflavin-3-gallate+C MORPF B EP 48 8 % B Theadibenzotropolone B 973.0
22 Neotheaflavin-3-gallate+EC RORGF R A A5 2 C Theadibenzotropolone C 974.8
23 Theaflavin-3, 3'-gallate+2EC =R RIS T R Theatribenzotropolone A 973.0
24 Theaflavin+Theaflavin KA B Bistheaflavin B 875.0
25 Theaflavin+Theaflavin W ## A Bistheaflavin A 875.0
26 GA+Catechol KA -

27 Pyrogallol 214845 Purpurogallin 2202
28 GA+GA (Pyrogallol) 21 2K51R Purpurogallin carboxylic acid 264.2

E: pyrogallol, 7K = }; catechol, 2P7E - Wr; GA, % & FHiZ (gallic acid); C, JLASZ (catechin); GC, & & T JLA % (gallocatechin); Epi-, 3; Neo-, #f; Iso-,

5; Theaflavin-3'-gallate, 25 85 % -3'- L% 15 T-ARTE; Theaflavin-3,3'-digallate, 2% 8 25 X% & T-FAHH o
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Fig.1 Chemical structural formulae of the four main components of theaflavins
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Fig.2 Bioactive and effects of theaflavins
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Fig.3 Ways of preventing cardiovascular diseases
of theaflavins
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Table 2  Studies of theaflavins in organ protection
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